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UOT 631. 523:575 (479.242)

GENETIK EHTIYATLARIN BUGDA SELEKSiYASINDA ROLU

Z.1.OKPOROV' AMEA-nin miixbir iizvii, ' X.N.RUSTOMOV'? b.ii.f.d., dosent,
M.O.ABBASOV! b.ii.f.d., dosent

TAMEA Genetik Ehtiyatla}j Institutu, Azarbaycan, Baki, AZ 11006, Azadliq prospekti, 155;
2Qkingilik Elmi Tadgiqat Institutu, Azarbaycan, Baki, AZ 1098, Pirsagi gas., Sovxoz 2
khanbala.rustamov@mail.ru

Mbagqals biotik va abiotik amillora davaml, yiiksok va keyfiyyatli don mahsulu formalasdiran
sortlarin yaradilmasi istiqgamatlorinds aparilmis elmi-tadqiqat islorinin naticolorine hasr olun-
musdur. Bugdalarin Diinya vo Milli genetik ehtiyatlarindan samoarali istifado etmaklo yeni qiymotli
baslangic seleksiya materiallari, genetik monba va donorlarin yaradilmasi, 6lkads arzaq tohliikasiz-
liyinin tamin olunmasinda onlardan istifads yollan isiqlandirllmisdir. Genofonddan istifadani
miiasir dovriin talablarina uygunlasdirmaq — yiiksok adaptiv mohsuldarhga vo keyfiyyat gostarici-
Iorino malik yeni sortlarin yaradilmasi istiqgamoatlorinds aparilan todqiqat islorinin davam etdiril-
masinin vacibliyi géstarilmisdir. Todqiqatlar Okingilik Elmi-Tadqiqat Institutunun Tortor vo
Qobustan Boélgo Toacriibo Stansiyalarinda, suvarma vo domyo soraitlorindo aparimisdir. Tod-
giqatlarin aparildig: bolgalorin aqroiqlim soraiti illor iizro kaskin forqlonmisdir. Todqiqgat materiah
kimi rayonlagdirilmis vo perspektiv bugda sortlari, son illards hibridlosdirma va se¢mo islorinin
intensivlosmasi naticasinds bugdalara aid zanginlosdirilmis yerli seleksiya materiallari, hamginin
Beynolxalq toskilatlarla omokdashq naticosinde minlorlo sortniimunslordon secilmis genotiplor
gotiiriilmiigdiir. Son illordo AMEA Genetik Ehtiyatlar vo Okingilik Elmi-Tadgiqat Institutlarinda
ekspedisiya, miibadilo vo introduksiya yolu ilo bugdalarin madoni, nadir névlorinin vo onlarin
yabam asdadlarinin genofondu zonginlosdirilmisdir. 7.boeoticum Boiss., T.montanum Makush.,
T.dicoccum (Schrank) Schuebl., T.durum Desf., T.polonicum L., T.turgidum L., T.aestivum L.,
T.spelta L. va T.compactum Host. bugda novlorina, névdaxili vo novlararasi spontan hibridlars aid
qiymoatli seleksiya materiallarl, slamat Kkolleksiyas1 toplanmisdir. Hibridlordon secilmis bark,
yumsaq, parinc, kompakt vo spelta bugdalarin qiymatli tosarriifat slamatlorine malik, biotik va
abiotik amillors davamh sort vo niimunalari pasportlasdirilaraq Milli Genbanka tahvil verilmisdir.
Miixtalif aqroiglim soraitlorinds bugda noévlorino aid aborigen vo miiasir sortniimunslorin
aqrobioloji olamoat va xiisusiyyatlori todqiq edilmisdir. Biitiin oyronilon oslamoatlora gors genis
novdaxili polimorfizm miisahido edilmisdir. Maqaladas, hamcinin yeni, adaptiv sortlarin yaradil-
masinin potensial imkanlari vo halli taxirasalinmaz problemlor gostorilmisdir.

Acar sozlar: genetik ehtiyatlar, seleksiya, Triticum L., bugda, sort, adaptiviik, mahsuldariiq
GIRIS

Coxsayli prognozlara gors 2050-ci ildo diinya ohalisinin 9 milyarda, bugdaya olan tolobatin
159 900 milyon tona catacagi gozlonilir. Ekspertlorin qeyd etdiyi kimi, XXI asrdo Diinya ohalisi
orzaq mohsullarin istehsalinin yiiksoldilmasi problemlori ilo qarilasacaqdir (Alexandratos,
2009). Artan quraqliq, su quthigi, ve diger iqlim doyisikliklori-irriqasiya vo meliorasiya, torpagin
deqradasiyasi, giibrolorin maya doyarinin artmasi, yeni virulent xostolik vo zororvericilorin
yaranmas1 vo digor istehsal mohdudiyyatlori ilo birlikds qlobal problemo ¢evrilmisdir. Boyiik
hacmdas k/t toyinath torpaqlar getdikco artan urbanizasiyaya qurban verilir. ©rzaq mohsullarinin
istehsal1 li¢iin lazim olan yeni torpaq sahalorini is9, dovriyaye daxil etmoak, toossif ki, miimkiin
deyil. Biitlin bunlar gostarir ki, becarilon bitkilorin mohsuldarligini yiliksaltmak {iglin monso vo
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formaoamologalma morkez vo ocaqglarini nozors almaqla onlarin genetik xiisusiyyatlorinin
yaxsilagdirilmasi on perspektiv yoldur. Bu iisuldan istifado etmoklo, hom getdikco artan ohalini
orzaq vo digor hoyati vacib mohsullarla tomin etmok, hamg¢inin pozulmus ekoloji tarazligi borpa
etmok olar. Bu sahado nozors carpan notico almaq tiglin zongin, o climlodon Diinya vo Milli
toxum genbanklarinda ex-situ soraitlords, in-situ/on-farm kolleksiyalarda saxlanilan genetik
miixtolifliyin miihafizosi vo ondan somarali istifads yollar1 optimallagdirilmalidir (Yecnokos,
2016; Tadesse et al., 2019).

Yabani acdadlarinin kegmisde vo miiasir dovrds yayilma areallarinin identifikasiyast modoni
bitkiorin aqrobioloji olamatlorinin dyronilmaesini vo optimal variantlarin  dasiyicilarinin
secilmosini asanlagdirir. 9cdadlarin madanilogdirilmasindo hansi doyiskonliklorin bag vermasi vo
onlarin ilkin becorilmo areallar1 miiasir dovriin prioritet istigamoatlorindondir. Yabani ocdad
tapilmadiqda, yaxud nasli kasildirkde madoni bitkiorin becarilms tarixinin dyronilmaesi ¢atinlosir.
Arxeoloji, miigayisoli anatomik botaniki vo digor ¢oxsayli todqiqatlar becarilon modoni di- vo
tetraploid bugdalarin 8000-10.000 il avval Mohsuldar (Borokotli) Ayparada (Fertile Crescent)
yaranmasina dolalot edir (Tadesse et al., 2019).

Diploid madoni bugda (7riticum monococcum L. (2n=2x =14, APAP) yabani acdad formadan
(Triticum boeoticum Boiss.) toxminon 10.000 il avval Tiirkiyonin conub-sorqindoki Karacadag
daglarinda birbasa modonilogdirilmisdir. Hal-hazirda, yalniz Araliq denizi hovzesi 6lkolorinda
yem bitkisi vo ononovi qida kimi becorilir. Modoni porinc (7riticum dicoccum (2n=2x=28,
BBA"A") oan qadim becarilon bitkilordondir. Toxminan 9000 il avval Tiirkiyanin conub-sorqinds
Triticum wurartu (2n=2x=14, A"A") vo B genomunun toxmini ocdadi Aegilops speltoides
(2n=2x=14, SS) arasinda amfiploidlosmo naticasindo, 300-500 min il ovval yaranan
allotetrapoliploid Triticum dicoccoides (2n=2x=28, BBA"A") ndviindan tobii vo siini se¢gmonin
birga tosiri naticasinde yaranmigdir. Madani parincin qaliglart Suriyada eramizdan avval 7500-ci
ilo aid bir ne¢o arxeoloji qzintilarda askar edilmisdir (Tadesse et al., 2019).

Bitki genomlarimin todqiqi gostorir ki, Genbanklarda monso vo formasmologlma
morkozlorindon toplanmis genetik miixtoliflik comlosdirilmisdir. Bu “xozinoyo” tamligla
yiyolonmonin yegans yolu tadqiqatlart “fenotips goro axtarigdan”, miiasir molekulyar-genetik
metodlarin komokliyi ilo, doqiq genetik xoritolordon itifado etmoklo asas, yaxud agar genlorin
(komiyyot olamaotlorinin lokuslarinin) axtarisma istigamotlondirmadir (Yecnokos, 2007;
UYecnokos, 2016; natworld.info; Monkanosa u ap., 2010; www.fao.org; ru-ecology.info).

Azorbaycanin miixtalif torpag-iqlim soraiti donli taxil bitkilorinin genis yayilmasina sorait
yaratmigdir vo miiasir aqrotexniki toloblora uygun becorilmoklo yiiksok vo keyfiyyatli arzaq
mohsullarmin almmasma imkan verir. Danli bitkilorin név ve ndvmiixtalifliklorinin bdyiik
oksoriyyating respublikamizda rast golinir, miixtalif bolgalords donli bitkilorin yabani1 vo madani
novlari genis yayilmigdir. Madeni bitkilorin On Asiya monso markozina daxil olan Azarbaycan
donli bitkilorin ndév vo formasmologalmosinin asas ocaqlarindandir. Miasir, qlobal iqlim
dayiskonliyi seraitindo biitiin vegetasiya dovriinds biotik va abiotik amillors davamli, ytliksok vo
keyfiyyatli don mohsulu formalasdiran sortlarin yaradilmasi aktual vo vacibdir. Miiasir, koskin
dayisilon soraitlorde genis ekoloji plastikliys, yliksok adaptivlik potensialina — genis reaksiya
normasina malik sortlarin yaradilmasina vo yayimina istiinliik verilmalidir.

MATERIAL VO METODLAR

Tadgiqatlar Okingilik Elmi-Tadgigat Institutunun (OETI) Qobustan vo Tortor Bélgo Tacriiba
Stansiyalarinda (BTS) domys vo suvarma soraitlorinde aparilmigdir. Todqiqatlarin aparildigt
bolgolorin torpag-iqlim soraiti illor lizro koskin forqlonmisdir. Todqiqat materiali kimi
rayonlasdirtlmis vo perspektiv bugda sortlari, bork vo yumsaq bugdalara aid zongin yerli
seleksiya materiallari, homginin CIMMYT, ICARDA vo digor Beynolxalq toskilatlarla
omokdasliq naticasinds se¢ilmis genotiplor gotiiriilmiisdiir (Riistomov va b., 2016-2017).
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Tocriibolorin qoyulmasi, fenoloji miisahidslorin aparilmasi, mohsuldarliq vo mohsulun
struktur elementlorinin toyini, xastaliklors davamlilifin qiymatlondirilmasi miivafiq metodikalara
(Mepexko u ap., 1999; Musayev vo b., 2008; Jyseumiep u nap., 2014), botaniki név vo
névmiixtoalifliklorinin toyini iso URBGEI (VIR) toyinedicisino (Jopodees u ap., 1979) osason
aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

AMEA Genetik Ehtiyatlar Institutunda bitkilorin, o ciimlodon danli taxil bitkilorinin Milli
Genbanki yaradilmigdir. Movcud genetik ehtiyatlarin yeni genetik monbo vo donorlarla
zonginlosdirilmasi vo orzaq tohliikasizliyinin tomin olunmasinda onlardan somarali istifads
yollarinin optimallagdirilmasi vacib masoaladir. Genofonddan istifadoni miiasir dovriin tolablorine
uygunlasdirmaq - yiiksok adaptiv mohsuldarliga vo keyfiyyot gostoricilorino malik yeni sortlarin
yaradilmasi istiqgamatinda aparilan elmi-tadqiqat islorinin genislondirilmosi, qiymatli tosorriifat
olamatlorine malik sabit sortniimunslordon olamoat vo 06zok kolleksiyalarinin yaradilmasi,
hibridoloji vo molekulyar-genetik metodlardan istifado etmoklo tosorriifat qiymaotli slamaotlorin
fenetik vo genetik tobiotini Gyronmoklo — yeni olamat vo xlisusiyyastlorin dasiyicilari olan yeni
genetik monba vo donorlarin yaradilmas: boylik shomiyyat kosb edir. ©Orzaq tohliikesizliyinin
tomin olunmasi li¢lin madani bitkilorin vo onlarin yabami asdadlarinin genofondunun tadqiqi
davam etdirilmoli, miixtolif olamoatloro goro secilmis niimunoslor seleksiyanin biitiin morhalo-
lorinds Gyronilmolidir. Adaptiv olamot vo xiisusiyyatloro malik baslangic seleksiya materiallari
secilmali, olamot vo 0zok kolleksiyalarmin yaradilmas: istiqgametido elmi-todqiqat islori
intensivlosdirilmali, kompleks olamotloro malik genotiplordon yiiksok mohsuldarliga vo don
keyfiyyatino malik yeni sortlarin alinmasi istiqamotindo genis elmi seleksiya islori aparilmali,
komiyyst vo keyfiyyot alamatlorinin irson naslo kegmo xiisusiyyatlorini tadqiq etmak magsadilo
hibridoloji vo genetik analizlor aparilmali, molekulyar seleksiyanin imkanlarindan genis istifado
edilmalidir.

AMEA Genetik Ehtiyatlar Institutunda son illordo ekspedisiya, miibadilo vo introduksiya
yolu ilo bugdalarin madoni, nadir névlorinin vo onlarin yabani ocdadlarinin genofondu
zonginlosdirilmisdir. 7.bhoeoticum Boiss., T.montanum Makush. =T.araraticum Jakubz.,
T.dicoccum (Schrank) Schuebl., T.durum Dest., T.polonicum L., T.turgidum L., T.aestivum L.,
T.spelta L. u T. compactum Host. bugda novlorine, ndvdaxili vo ndvlorarast spontan hibridlore
aid qiymatli seleksiya materiallar1 toplanmis, alamat kolleksiyalar1 yaradilmigdir. Novdaxili vo
ndvlorarast hibridlordon secilmis bark, yumsaq, parinc, kompakt vo spelta bugdalarinin qiymatli
tosarriifat olamatlorino malik, biotik va abiotik amillors davamli sort vo niimunalari qiymotlon-
dirilorak, pasportlagdirilib Milli Genbanka tohvil verilmisdir. Bundan basqa, miixtalif aqroiqlim
soraitlorindo bugda ndvlorino aid aborigen vo miiasir sortniimunalorin aqrobioloji alamat vo
xiisusiyyatlori todqiq edilmisdir. Biitiin dyronilon olamotlora gore genis ndvdaxili polimorfizm
miisahido edilmisdir. Se¢ilmis niimunalorin yiiksok mohsuldarliga vo don keyfiyyotine malik,
biotik vo abiotik amillors davamli sortlarin yaradilmasinda istifadosi tovsiye edilmisdir. Miixtalif
metodlardan istifado etmoklo mohsuldarliq vo mohsulun struktur elementlorinin yiiksok
gostoricilorine malik bork vo yumsaq bugdalarin névdaxili miixtolifliyi tadqiq edilmisdir.

Qeyd etmok lazimdir ki, komiyyat/keyfiyyot olamatlorini identifikasiya edon, xromo-
somlarda (genetik xoritolords) yerlogmesini miioyyon edon biitlin miiasir molekulyar-genetik
metodlar fenotipin toyini, c¢arpazlasdirma fiiclin valideyn ciitlorinin seg¢ilmasi vo s. klassik
genetika vo seleksiya metodlarina osaslanir. Hazirda molekulyar-genetik metodlar genetika vo
seleksiyanin klassik metodlarinin davami, montiqi inkisafi olub, seleksiya prosesini sadolog-
dirmok va siirotlondirmok {igiin yaradilsa da, klassik metodlar1 ovoz edo bilmozlor. Eyni
zamanda, yeni fundamental vo prioritet totbiqi biliklori reallagdirmaq — klassik vo miiasir
todgiqat metodlarindan komplementar, bir-biri ilo qarsiligli inkisaf etdirmak, real imkanlari kritik
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qiymatlondirmak lazimdir. Biitiin bunlar madani bitkilorin yaxsilagdirilmis aqgronomik olamatlors
malik yeni sortlarinin yaradilmasinin osas mexanizmini — seleksiya prosesini siirotlondirir
(YecHoxog, 2016; biofile.ru).

Moadoni bitkilorin biotik vo abiotik amilloro davamli, adaptiv mohsuldarliga vo yiiksok
keyfiyyot gostoricilorino malik yeni sortlarinin yaradilmasit vo becorilmo texnologiyalarinin
optimallagdirilmasinda “Genetika”, “Bitki fiziologiyas1”, “Biotexnologiya”, ‘“Molekulyar
genetika” va s. fundamental elmlorin yeni metodlarindan, hamginin “Bitkicilik”, “Seleksiya vo
toxumcguluq”, “Aqrokimya vo torpaqsiinasliq”, “Fitopatologiya” vo s. totbigi elm sahoalorine aid
miasir nozori-praktiki biliklordon genis istifado etmoklo prioritet bitkilor tizro yeni baslangic
seleksiya materiallari, genetik monba vo donorlarin yaradilmasi vo seleksiyada istifadosi
aktualdir.

Son illords Milli Genbankda toplanilmis genofonddan somarsli istifads naticosindo AMEA
Genetik Ehtiyatlar Institutunda donli taxil bitkilorinin seleksiya islori, strateji ohomiyyatli donli
bitkilorin dyronilmesi, yeni alamat kolleksiyalarin, genetik monbo vo donorlarin yaradilmasi
istigamotlorindo elmi-todqiqat islori intensivlosdirilmisdir. Seleksiya islorinin noticasi olaraq
yiiksok mohsuldarliga vo don keyfiyyotino malik, biotik vo abiotik amillore davamli 5 yumsaq
bugda (Leyla, Start, Conub, Xomsa vo Oguz), 3 bork bugda (Maya, Korifey-88 vo Alyans), 2
arpa (Comil vo Ugur), 1 tritikale (Fidan) sortlar1 Aqrar Xidmaotlor Agentliyino toqdim edilmisdir.
Noticodo 2019-cu ildo bork bugdanin “Maya”, yumsaq bugdanin “ Start”, arpanin “Comil”
sortlar1 rayonlagdirilaraq Dovlot reyestrine daxil edilmisdir.

AMEA Genetik Ehtiyatlar institutu vo Kond Tasorriifat1 Nazirliyinin tabeliyindo olan saho
institutlar1 ilo elmi omokdashq islori do genislonmisdir. Baslangic seleksiya materiallarinin,
modoani bitkilorin yeni sortlarinin yaradilmasi istigamotindo molekulyar-genetik-aqrobiogeosenoz
saviyyalorinds elmi-todqiqat islori intensivlosdirilmisdir.

Son illordo AMEA Genetik Ehtiyatlar vo Okingilik Elmi-Todqiqgat Institutlarinin intensiv vo
yarimintensiv tipli yeni bork vo yumsaq bugda sortlariin yaradilmasi istigamatindo CIMMIT,
ICARDA, FAO, va s. beynolxalq toskilatlarla omokdashigi genislondirilmisdir. Dkingilik ETI
Tortor Bolge Tocriiba Stansiyasinda (BTS) yerli baslangic seleksiya materiallar1 ilo yanasi
International Winter Wheat Yield Trial For Irrigated Areas (IWWYT-IR), Facultative And
Winter Wheat Observation Nursery-Irrigated (FAWWON-IR), ICARDA Durum Improvement
Program Central and West Asia and North Africa (CWANA), International Durum Observation
Nursery (IDON-MD) vo International DurumYield Trial (IDYT- MD) pitomniklorindon istifado
noticosindo bugda genofondu potensial mohsuldarliq, xostolikloro davamliliq slamatlorinin
dastyicilar1 olan genotiplorlo zonginlosdirilmisdir.

Yiiksok potensial vo adaptiv mohsuldarligi, donin keyfiyyot gostoricilorina gora forglonan,
yiiksok adaptivliys malik genotiplorin dyronilmasi naticosinde yeni Xozri, Matin, Osgoran, Osad-
80, Onur, Giiliistan 100, Yubiley-90, Ciimhuriyyat-100, Diabar vo s. yumsaq, Zongozur, Korifey
88, GOytopo, Alyans, Rovan, Araz, Xozor, Gomur vo s. bark bugda vo Fidan tritikale sortlar1
yaradilmisdir. Bundan basa, Azarbaycanda ilk dofs olaraq qisaboylu (80-90 sm), intensiv tipli,
yumru donli yeni bark bugda sortlari (Comord-90 vo Salvarti) yaradilmigdir.

AMEA Genetik Ehtiyatlar Institutunda Okingilik Elmi-Tadgiqat Institutu ilo elmi
omokdasligda miixtolif monsoli baslangic seleksiya materiallarindan istifads etmoklo qisaboylu-
intensiv tipli vo ortaboylu-yarimintensiv tipli, yiiksok adaptivlik gabiliyyotino malik, xastalik vo
zorarvericiloro davamli baslangic seleksiya materiallari, genetik monba vo donorlar asasinda
miiasir dovriin taloblarine cavab veran yeni sortlarin yaradilmasi istigamatlorinds birgs elmi-
todgiqat islori aparilmigdir. N.1.Vavilov adina Umumrusiya Bitki Genetik Ehtiyatlari Institutunun
VIR Dagistan filialindan alinmis vo Milli Genbankda saxlanilan, x-64409 var.leucurum
(Mexkcuka) vo k-23025 Susa or Vedeah var.falcatoleucomelan (Manbta) sortlarinin ¢arpazlas-
dirilmasindan alinmis sabit hibrid xottindon Okingilik Elmi-Todgiqat Institutunun Tortor Bolga
Tocriibo Stansiyasinda tokrar fordi se¢ma yolu ilo 2016-c1 ildo yeni, orta boylu, yiiksok
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adaptivliys malik yarimpayizliq, bork bugdanin Korifey-88 sortu yaradilmisdir. Aqrar Xidmotlor
Agentliyindo Korifey-88 bork bugda sortunun smagi ugurla kegdiyindon 2020-ci ildo
rayonlagdirilmisdir.

Azorbaycanda donli bitkilorin seleksiyas: va ilkin toxumguluq sahslorinin tam inkisafinin
qarsisini alan bir sira problemlor mévcuddur:

Seleksiya islori vo elit toxumgulugun aparilmas: iigiin kigik Ol¢iilii toxumsopan, toxum-
cesidloyon masin vo avadanliglar, xlisuson do seleksiya kombaynlari yoxdur. Toxumguluq
tosarriifatlarinda reproduksiyali toxumlarin (R;, R, vo s.) istehsali elmi-todqiqat miiessisalori
torofindon istehsal olunmus elit toxumlarin artirilmast yolu ilo aparilir. Lakin bazi toxumculuq
tosarriifatlarinin texniki tochizati zoif olub, toxumtomizloyon avadanliglar, elevatorlar va s.-in
catismazligi problemi mévcuddur.

Rayonlagdirilmis  sortlarda donin keyfiyyot gostoricilori, xiisusi ilo ¢Orokbisirma
keyfiyyatinin yiiksaldilmasi aktualdir. Makaron sonayesi ii¢lin donds ziilalin miqdar yiiksok olan
bork bugda sortlarinin sinagi, rayonlagdirilmas: vo okin saholorinin genislondirilmosi osas
problemlardondir. Bark bugda sortlarinin makaron vo yarma keyfiyystinin qiymatlondirilmasi
iiclin laboratoriya avadanliglart catigmur.

Miiasir aqrotexnologiyalari, ¢oxtarlali ndvbali okinlori totbiq etmokls seleksiya prosesinin
toskili vo yliksok keyfiyyatli toxumlarin hazirlanmasi igiin torpaq fondu kifayat etmir.

NOTIiCOLOR

Movcud genetik ehtiyatlarin yeni genetik monbo vo donorlarla zonginlesdirilmasi ve arzaq
tohliikosizliyinin tomin olunmasinda onlardan somorali istifads holli vacib olan massladir.
Genofonddan istifadoni miiasir dovriin tolablorine uygunlasdirmaq — yiiksok adaptiv mohsul-
darliga vo keyfiyyot gostoricilorino malik yeni sortlarin yaradilmasi istigamatinds aparilan elmi-
todqiqat islori genislondirilmali, genofonddan istifadoni miiasir dovriin toloblorine uygunlas-
dirmaq — yiiksok adaptivliyo, mohsuldarliga vo keyfiyyot gostoricilorino malik yeni sortlarin
yaradilmasi {iglin ana valideyn kimi qodim yerli sortlar, ata valideyn kimi iso miiasir seleksiya
sortlary, o climlodon yiiksok mohsuldarliga vo donin keyfiyyat gostoricilorine malik moshur
donorlar gotiiriilmalidir.

Tarla vo laboratoriyada kiitlovi qiymotlondirmo metodlarindan istifado etmoklo Milli
Genbank vo kolleksiyalarda olan genofond qiymatlondirilmali, bitkilorin aqrobioloji olamat va
xilisusiyyatlori ilo onlarin adaptivliyi, mohsuldarliq vo keyfiyyot gostoricilori arasinda xotti
asililiglar doqiqlosdirilmalidir. Qiymatli tesarriifat olamatlorine malik sabit sortniimunslordon
olamat vo 6zok kolleksiyalari, hibridoloji vo molekulyar-genetik metodlardan istifade etmoklo
qiymatli olamatlorin fenetik vo genetik tobioti Oyronilmali —yeni olamot vo xiisusiyyatlorin
dasiyicilart olan yeni genetik monbo, onlardan ise donorlar yaradilmalidir.

Don mohsulunun artirilmasi, ohalinin orzaq mohsullarina tolobatinin 6lkedaxili istehsal
hesabina 6danilmasi li¢iin an samarali yol biotik (xastalik, zararvericilor, bitki sixlig1 va s.) vo
abiotik (duza,quraqliga, saxtaya, soyuga vo s.) amilloro kompleks davamli, yliksok mohsuldarliga
vo don keyfiyyatino malik sortlarin yaradilmasi, onlarin elit vo reproduksiyali toxumgulugunun
toskili vo yayimmidir.

MINNOTDARLIQ

Todgiqatlarm aparilmasinda géstordiklori destoyo gore Okingilik Elmi-Todgiqat Institutunun
Qobustan va Tortor BTS-lorinin amokdaslarina dorin minnotdarligimizi bildiririk.
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POJIb TEHETUYECKHUX PECYPCOB B CEJIEKIIMH ITIIEHULbI
3.M.Aknepos', *X.H.Pycramos'?, M.A.A66acoB'

1
Hncmumym eenemuueckux pecypcoe HAHA;
2 .
Hayuno-ucciedosamenvckuti uncmumym 3emaeoenus

Crarbsi TOCBSIIIEHA pe3yJIbTaTaM MHOTOJIETHUX HAYYHO-HCCIIEAOBATENBCKUX pabOT MO CO3JaHUIO
COPTOB YCTOHUYUBBIX K OMOTHUECKUM U aOMOTHYeCKUM (pakTopam, (GOPMHUPYIOLIHX YCTOHUUBBIE YPOXKau C
BBICOKMM KadecTBOM 3epHa. OCBSMIECHBI IYTH CO3JaHUS HCXOIHOTO CEJIEKIMOHHOTO MaTepHala,
TeHETUYECKHX HMCTOYHHKOB M JOHOPOB C TpHBIeYeHHEM MupoBoro n HanMoHaIBHOTO TeHeTHYECKUX
pecypcoB aist oOecredeHus: MPOAOBOIBCTBEHHOM Oe3omacHOCTH cTpaHbl. [loka3aHa Ba)KHOCTb MCIOJb-

11



AMEA Genetik Ehtiyatlar Institutunun Elmi Osorlori, IX cild, Ne 1 (2020)

30BaHUs TEHETUYECKUX PECYPCOB COTIACHO COBPEMEHHBIM TPEOOBAHUAM ISl YTIYOIICHUS UCCIEIOBAaHUN
10 HAMNpaBICHUSM CO3JaHUS HOBBIX aJIalITUBHBIX COPTOB C BBICOKMM KadecTBOM 3epHA. OTBITHI
npoBoauiInCch Ha Teprepckoit u ['oOycTraHckod 30HANBHON ombITHOW cranmmsx HUW 3emnenenus, B
OpOIIAEMBIX M OOTapHBIX YCIOBUSX. ATPOKIMMATHYECKHE YCIOBUS B 30HAX HCCIEOBAHHNA IO TOAaM
pe3Ko OoTIHyanuch. MatepuaioM AJid HUCCIEIOBAaHUM CIYKWIUM PallOHMPOBAaHHBIE U MEPCIEKTHUBHbBIC
COpTa MIICHHUIIbI, MECTHBIC CEJICKIIMOHHBIC MaTepHalIbl, 00OTalIEHHBIC M3-3a UHTCHCU(DUKAIIMY THOPUIH-
3amMd M OTOOpa B TIOCIENHWE TOJABI, a TaKk XK€ TEHOTHIBl, OTOOpaHHBIE W3 0OOraToro WCXOHOTO
MaTepuana, B pe3yJbTaTe COTPYAHHYECTBA C MEXIYHAPOJHBIMU OpraHu3auusMu. B mocnegHue roasl B
Wncturyre renermdeckux pecypcoB HAHA u HayuyHo-mccrienoBaTenbcKOM HHCTUTYTE 3eMIIEIENus
MyTéM SKCIEAMINNA, 0OMeHa M MHTPOIYKIMHU TeHOMOHI KYJIbTYPHBIX, PEIKHX BUIOB IIICHHIBI M HX
IUKUX copoanyeil 3HaunTenbHO oOoraTwmics. CoOpaH I[EHHBIM WCXOAHBIA Marepuall, HpU3HAKOBas
KOJIIEKIMS, BKIIIOYAIOMMKA BHOBI HeHunsl - 1.boeoticum Boiss., T.montanum Makush., T.dicoccum
(Schrank) Schuebl., T.durum Desf., T.polonicum L., T.turgidum L., T.aestivum L., T.spelta L.,T. compac-
tum Host., B TOM 4mcie BHYTPH- W MEXBHUAOBHIC CIIOHTaHHBIE W WHAYIIMPOBAHHBIE THOPUIIBL
OToOpaHHBIE 110 X033 CTBEHHO-IIEHHBIM TIPU3HAKAM, 110 YCTOMYUBOCTH K OMOTHYECKUM U aOMOTHIECKAM
(akTOpaM T'€HOTHIIBI MIICHUIIBI TBEPAOH, MSITKOH, MOJObI, KOMIIAKTHOW W CIIEIbTHI, IMOCNIE MACHOPTH-
3aruu nepenansl B HanmmonanpHeN reHOank. KpoMe Toro, B pa3muyHBIX arpoOKIMMATHYECKUX YCIOBUSIX
M3Y4eHO arpoOMOJIOTHYECKHE MTPU3HAKU U OCOOCHHOCTH a0OPUTEeHHBIX U COBPEMEHHBIX COPTOO0pAa3IoB
pa3sNIWYHBIX BUAOB TMIIeHHUIBL. [lo BCeM W3yYEHHBIM TMOKa3aTesiM OOHAPY)KEH BHYTPHUBHIOBOMH
nosiumMopdu3M. B craThe Takke MOKa3aHbl MOTEHIIMAIBHBIC BO3MOYXXHOCTH U HEOTJIOXKHBIC IIPOOJIEMBI 110
CO3JaHUIO HOBBIX JANTUBHBIX COPTOB MILIECHUIIBI.

Knrwoueswie cnosa: cenemuueckue pecypcoi, cenexkyus, Triticum L., nuwenuya, copm, aoanmueHocmy,
YpodHCaHoOCmy

ROLE OF GENETIC RESOURCES IN WHEAT BREEDING
Z.1.Akparov', *Kh.N.Rustamov'?, M.A.Abbasov'

!Genetic Resources Institute of ANAS;
’Research Institute of Crop Husbandry

The article is devoted to the results of long-term research work on the creation of varieties resistant
to biotic and abiotic factors to generate sustainable yields with high grain quality. Sanctified by way of
creation of initial breeding material and genetic sources and donors, with the assistance of the World and
National genetic resources for food security of the country. Is shown the importance of using genetic
resources in accordance with modern requirements for research deepening in the areas of creating new
adaptive varieties with high grain quality. The experiments were conducted in the Terter and Gobustan
Regional Experimental Stations of the Research Institute of Crop Husbandry, in irrigated and rainfed
conditions. The agroclimatic conditions in the research areas differed sharply over the years. The research
material was zoned and promising wheat varieties, local breeding materials enriched because of the
intensification of hybridization and selection in recent years, as well as genotypes selected from rich
source material as a result of cooperation with international organizations. In recent years, the Institute of
Genetic Resources of ANAS and the Research Institute of Crop Husbandry through expeditions,
exchange and introduction of the gene pool of cultivated, rare species of wheat and their wild relatives
has significantly enriched. Was collected valuable source material, an indicative collection related to
wheat species T.boeoticum Boiss., T.montanum Makush., T.dicoccum (Schrank) Schuebl., T.durum Desf.,
T.polonicum L., T.turgidum L., T.aestivum L., T.spelta L., T. compactum Host., including intraspecific
and interspecific spontaneous and induced hybrids. Selected genotypes for economically valuable traits,
for resistance to biotic and abiotic factorsdurum wheat, bread wheat, emmer, compact and spelt wheat
safter pasportisation transferred to the National Genebank. In addition, under various agroclimatic
conditions have been studied the agrobiological characters and characteristics of landraces and modern
varieties of different types of wheat. For all studied parameters detected intraspecific polymorphism. The
article, also shows the potential and urgent problems of creating new adaptive varieties of wheat.

Keywords: genetic resources, breeding, Triticum L., wheat, variety, adaptability, yield
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UOT 635.654.3:631.52

ORZAQ PAXLALILARININ DON MOHSULDARLIGINA BOLGONIN VO iLiN
TOSIRI, YUKSOK MOHSULDARLIQ POTENSIALI iLO SECILON NUMUNOLOR

A.L.OSODOVA b.ii.f.d., dosent
AMEA Genetik Ehtiyatlar Institutu, Azarbaycan, Baki §., AZ1106, Azadliq pr., 155

almas.i.asadova@gmail.com

Mbagqalada Abseron bolgasinin va becarilma ilinin lobya, inok noxudu, at paxlas1 vo akin largasi
niimunoslorinin mohsuldarhgina tasirindon va yiiksok mohsuldarhq potensial ils forqlonan niimunos-
larin secilmasindon bohs edilir. Tadqiqat 2005-2016-c1 illori ohata edir. Oyronilon niimunslorin
mohsuldarhiginda bélganin va ilin tasirindan genis diapazonda variasiyalasma bas vermisdir. illor
iizra adi lobyanin oOyronilon sortniimunslorinin don mohsuldarhgr 31-600 q; inok noxudu
sortniimunslorinds 10,2-670,0 q; at paxlasi sortniimunalorinds 150-1500 q; okin lorgasi sortniimu-
nalorinds isa 75-1300 q arasinda variasiyalasmasi bas vermisdir. Todqiqat illarinds mahsuldarhgim
sabit saxlamis adi lobya, vigna, at paxlasi1 vo okin lorgasi niimunslorindon donor formalar
secilmisdir. Adi lobyanin kol formalarindan olan K-13036, K-15274, AzePHA-k-34, AzePHA-t/3,
AzePHA-20 st.Yerli Piyada sortundan; yarimsarmasan vo sarmasan formalarindan AzePHA-15,
AzePHA-t/6, AzePHA-t/16, AzePHA-t/15, AzePHA-29, K-13040, AzePHA-7.5, AzePHA-41,
AzePHA-t/S, AzePHA-7.3 niimunalari isd st.Qalibiyyst sortundan kompleks komiyyot gostorici-
larina goros iistiin olmusdur. Vignaya aid K-271, K-265, AzeViG-2 vo K-268 niimunalorinin
govdalori yigcam kol (kompakt) olmaqla determinant tips malik olmusdur. Niimunslordon
AzeVIiG-1 bir bitkida paxlanin (27 adad) va danin syma (257 adad), bir bitkido donin Kiitlasina (62,5
q) gora st.K-263-don (16 adad; 162 adad; 14,3 q) kifayat gadar yiiksak olmasi ilo secilmisdir. At
paxlasinin ispaniyadan vo ICARDA-dan alinmis: Elisar (12,0-2,4 sm), Aduadulce (22,0-2,0 sm) vo
VIFA-ISPAN (24,2-2,1 sm) niimunalori paxlanin olciisiino goro st.VIFA-2-93-don (10,0-2,0 sm)
kifayat qadoar yiiksok olmusdur. 1000 danin Kiitlasina gora FLiP12-149 FB (1340 q), Elisar (1470 q)
va VIFA-ISPAN (1646 q) niimunalari st.-dan (1190 q) iistun olmagla farqlonmisdir. FLiP14-004FB
niimunasinin 1 m’-da mohsuldarhgi iss st.ViFA-2-93-don (700 q) 2 dafadan cox olmusdur. Okin
largasina aid IFLA-254, iFLA-160, iIFLA-134, iFLA-148, GP58, iFLA-157 vo GP51 niimunalori
secilmisdir. Bu niimunalar galacak seleksiya islorinds donor forma kimi ¢ox shomiyyatlidir.

Acar sozlar: mohsuldarhq, bolgoa, illin tasiri, arzaq paxlalilari

GIRIS

Mohsul — heg do sada deyil, miirokkab olmagla (Boroyevig, 1984) 6ziinds ¢ox sayda komiy-
yot xarakterli olamaotlori birlosdirir. Todqiqat¢ilarin mohsuldarliga baxislar1 cox miixtalifdir. Belo
ki, mohsuldarliga miinasibatds todqiqatcilarin boyiik oksariyyoti bunun daha doyisken oldugunu
geyd edirlor (Verbitskiy, 1981; Davletov, 1993). N.I.Vavilova goro mohsuldarliq ekoloji
amillarls (iglim, torpaq va ilin soraiti) miiayyon olunur (Vavilov,1966).

V.S.Fedotov (1960) hesab edir ki, arzaq paxlalilarinin don mohsuldarligi: 1) paxlada denin
say1; 2) donin iriliyi; 3) ¢igok tacinda paxlanin say1; 4) bitkide fertil bugumlarin say1; 5) bitkido
paxlanin sayi; 6) bitkido donin sayi; 7) bitkido donin kiitlosi kimi struktur elementlorinin
variasiya omsalinin doracosindon asilidir (Fedetov, 1960).

Korsakovun gostoricilorino goro iso bir bitkido paxlanin sayi, donlorin eyni boytkliiy,
paxlada donin say1 vo 1000 donin kiitlosi onun mohsuldarligini xarakterizo edir vo eyni zamanda
da niimunalor bu olamotlora goro genis diapazonda variasiyalasir. Bozi miislliflor iso hesab edir
ki, donli paxlalilarda mohsuldarliq elementlorindon on az doyisoni 1000 denin kiitlesidir
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(Korsakov, 1975; Adamova, 1976). Digoarlari ekoloji sabitliys gora birinci yerds paxlada donin
saymi gortrlor (Rodin, 1981).

Aparilan ¢ox sayda todqiqatlar gostorir ki, orzaq paxlalilarinda don mohsuldarlig1 osas etibari
ilo asagidaki elementlordon: mohsuldar vo ya fertil bugumlarin sayindan, ¢igok tacinda ¢igok vo
paxlanin sayindan, bitkido paxlanin vo donin sayindan, paxlada donin sayindan, 1000 donin
kiitlosindon asilidir. Texniki yetismo fazasinda tozo paxla mohsuldarlig: ise bir bitkide paxlanin
kiitlosi, paxlanin say1 vo bir paxlanin kiitlosi ilo miioyyon edilir. Toxum mohsuldarligi hom do
y1gim vaxtt vahid sahadoki bitkinin sayina da baglhdir.

Digor torofdon miixtolif todqiqat¢ilarin naticalorine osason hor bir bolgo liglin sabit
mohsuldar sortlar miitloq hans1 mogsadlor ii¢lin istifado olunmasindan asili olaraq yetismo
miiddotine vo morfoloji alamatlorinoe gors forglondirilmoklo sort sistemi osasinda yaradilmalidir
(Donskay va b., 2015; Yoseph, 2014; Kim et al., 2014). Malum oldugu kimi, sort vo xatlorin
mohsuldarligr baslica olaraq miixtalif cografi bdlgolorin iglim vo aqrotexniki soraitindo oldo
olunmus mohsul ilo miisyyon olunur. Don mohsuldarligi adston komponentlor arasi tarazligin
dayaniglilig1 hesabina tomin olunur. Bels ki, soraitdon asili olaraq komponentin birinin artmast
digorinin azalmasina vo ya oksinin bas vermasing sabab olur. Maksimum mohsul — onun biitiin
komponentlarinin alverisli olaraq tarazliginin tonzimlonmasidir.

Todqgiqatda osas mogsod Abseronda orzaq paxlalilarinin miixtolif név vo ndvmiixtolif-
liklorino aid sortniimunslorindoe don mohsuldarligina bélgenin vo iqlimin tasirinin miioyysn
edilmaesidir.

MATERIAL VO METODLAR

Todgigat isi AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi Todqigat Tocriibo
sahosinda yerino yetirilmisdir. 1l orzindo havanin temperaturu yanvar va fevral aylarinda on asag
olub, orta temperatur 4,5-5,0° C, on isti iyul vo avqust aylarnda havanimn orta temperaturu 24,7-
25,8° C olur. Bu aylarda maksimum temperatur 27,8° C-yo borabordir. illik yagintmin migdarina
gdra Abseron yarrmadasi respublikanin on quraq rayonlarindandir. llik yagmtilarm osas hissosi
(55-57%) yaz vo payiz aylarinin payma dislr. Yay aylarinda yagntilarin miqdar1 koskin
minimuma enir. Bu aylarda yagintilarin miqdart imumilikds 3,1 mm-don ¢ox olmur. Bunu da
geyd edak ki, 2010-cu ildon 6lkomizds do anomal istilosmo bas verir.

Tadgiqat materiali olaraq respublikanin miixtalif bolgelorindon toplanmig, homginin xarici
0lko genbanklarindan alinmis adi lobya (Phaseolus vulgaris L.), inoknoxudu (Vigna Savi), at
paxlas1 (Vicia faba L.) vo okin lorgosi (Lathyrus sativus L.) sortniimunslori gotiirilmisdiir.
Todgigatda 106 adi lobya, 25 inok noxudu, 120 at paxlasi, 75 okin lorgasi niimunslori
oyronilmisdir. Todqgigat isi N.I.Vavilov adina Bitkicilik Institutunun gobul etdiyi metodika
(1975), homginin do Beynolxalq Biomiixtoliflik Institutunda bu bitkilor iiciin gobul edilms
metodika (2011) asasinda aparilmisdir.

Qeyd edok ki, todgiqat miixtolif bitkilordo eyni vaxtda baslamadigindan noticolor adi
lobyada 2008-2016-c1; inok noxudunda (vignada) 2007-2016-c1; at paxlasi vo okin lorgasinda
2005-2016-cu illari shata edir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Adi lobyanin don mohsuldarhgmma bdlgonin va ilin tasiri, yiiksok mohsuldarliiq
potensiali il sec¢ilon niimunalor

Adi lobyanin dyranilon sortniimunalorinin msahsuldarliginda illor tizra (2008-2016) meydana
golon doyisiklik amplitudasi kifayot qodar genis olmusdur: 2008-ci ildo 96-521 q; 2009-cu ilds
96-465 q; 2010-cu ildo 31-350 qg; 2011-ci ilde 60-500 q; 2012-ci ilds 80-320 q; 2013-cii ildo 93-
600 q; 2014-cii ildo 110-430 q; 2015-ci ildo 50-600 q; 2016-c1 ildo 145- 556 q. Bu niimunaler
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illoro goro mohsuldarliqda rast golinon doyisiklik osasinda fenotipik siniflords paylagmisdir.
Sokil 1-ds adi lobya niimunalarinin illora goéra moahsuldarliginda rast galinon doyisiklik asasinda
fenotipik siniflorde (100 g-a gador; 101-200 q; 201-300 q; 301-400 q; 401-500 qg; 501-600 q)
paylasmasi 6z oksini tapmisdir.

60 -

50 - ® 100-3 gad

40 - m 101-200

30 - ‘ 201-300
| ‘ | H 301-400

l ‘ |
iz: | \ I | x \ h m 401-500
W N W N N e
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Sokil 1. Adi lobya niimunalarinin illars gora don mshsuldarliginda rast golinan dayisiklik asasinda
fenotipik siniflords (100 g-a qader, 101-200 q, 201-300 q, 301-400 g, 401-500 q, 501-600 q arasinda)
paylagmasi

Sokil 1-don goriindiiyli kimi, adi lobya niimunslorinds 2008-2010; 2013 va 2015-ci illords
illora goro mohsuldarliq an ¢ox 100 g-a qoder; 2012 vo 2016-c1 illords iso 101-200 q arasinda
doyismisdir. Yalniz 2011-ci ildo mohsuldarligi on ¢ox 101-200 q vo 201-300 q arasinda doyigon
niimunalorin say1 barabor olmusdur. Lakin biitiin bunlara baxmayaraq sokil 1.-o fikir versok
miixtalif ekoloji-cografi bolgalordon toplanmis adi lobya genotiplorinin mohsuldarliginin 200-
300 q arasinda artmasini vo bunlarin Abseron soraitine adaptasiyasini gormak olar.

Belaliklo, todqiq olunan adi lobya niimunolordon 48,6%-nin mohsuldarligir 101-300 q; 8,1%-
nin mohsuldarligr 301-400 q; 38,1%-nin mohsuldarlig1 iso 100 g-a qoder olmusdur. Cox az
niimunanin mohsuldarligi (5,2%) 401-600 q arasinda olmusdur.

Todqiqat illorinds sabit mohsuldarligint saxlamis adi lobya niimunolorindon don
mohsuldarligina géros donor formalar se¢ilmisdir. Yiiksok mohsuldarliq potensiali ilo se¢ilon bu
niimunalor bir ¢ox gostaricilorine gora st.Yerli Piyada vo st.Qalibiyyat sortlarindan ustiin
olmusdur. Kol morfotipindon olan K-13036, K-15274, AzePHA-k-34, AzePHA-t/3, AzePHA-20
niimunoalori st.Yerli Piyada sortundan; yarimsarmasan vo sarmasan formalardan AzePHA-15,
AzePHA-t/6, AzePHA-t/16, AzePHA-t/15, AzePHA-29, K-13040, AzePHA-7.5, AzePHA-41,
AzePHA- t/5, AzePHA-7.3 niimunolori iso st.Qalibiyyst sortundan kompleks komiyyot
gostaricilorine gors iistiin olmusdur.

inok noxudunun don mohsuldarhgna bélganin vo ilin tosiri, yiiksok mohsuldarhq
potensiali ils secilon niimunalor

Abseron soraitindo inok noxuduna aid sortniimunalorinin mohsuldarligi 2007-2016-c1 illor
orzinds yliksok doyisikliys moruz qalmiglar. Bu niimunalorin 2007-2016-c1 illords mohsuldarlig:
2007-ci ilds 10,2-127,2 q; 2008-ci ilds 4,8-438,7 q; 2009-cu ilds 2,3-121,4 q; 2010-cu ilds 16,6-
438,7 q; 2011-ci ildo 19,6-850,4 q; 2012-ci ilds 8,6-180,9 q; 2013-cii ildo 20,1-663,5 q; 2014-cii
ildo 81-670 q; 2015-ci ildo 98-610 q; 2016-c1 ildo 87-543 q toskil etmisdir. Sokil 2-do inok
noxudu niimunslorinin illora gore mohsuldarliginda (100 g-a qodar vo 101-600 q arasinda) rast
golinan doyisiklik esasinda fenotipik siniflorde paylasmasi verilmisdir.
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Sokil 2. Inak noxudu niimunslorinin illoro géro mohsuldarliginda rast golinon dayisiklik osasinda
fenotipik siniflards (100 g-a gadoar, 101-200 g, 201-300 q, 301-400 g, 401-500 q va 501-600 q arasinda)
paylagmasi

Sokil 2-don goriindiiyti kimi, 2008 vo 2011-ci illordon basqa biitiin illorde inok noxudu
niimunslarindo mohsuldarliq an ¢ox 100 g-a gqador olmusdur. Bu niimunalorde 2014-2016-c1
illorde iso fenotipik siniflor arasi forqlorin azaldigi vo 2011-ci ildon mohsuldarligr 401-600 q
arasinda olan niimunaslorin sayinin artdigr miisahids olunur.

Umumiyyatlo, dyronilon inok noxudu genotiplorinin boyiik oksariyyatindo (49,0%) illars
goro mohsuldarliq 100 g-a godor olmusdur. Niimunalorin 40,5%-do mohsuldarlig 101-300 q;
7,5%-da 301-500 q; 3,0%-do iso 501-600 q arasinda doyismisdir. Bu niimunslorin arasindan
yiiksok mohsuldarliq potensiali ilo forqlonon niimunoslor seleksiyada istifado olunmasi tigiin
monba kimi qiymatlondirilorak secilmisdir. Secilmis bu niimunalordon K-271 (84 sm), K-265 (90
sm), AzeVIG-2 (80 sm) vo K-268 (77 sm) govdalori yigcam (kompakt) kol olmagla determinant
tipa; K-265 (162,2 q), AzeVIG-3 (165,6 q), AzeVIG-1 (170,8 q), K-269 (187,3 q), AzeViG-2
(192,4 q) vo K-268 (201,5 q) niimunalori iso 1 m’-do mohsuldarliga gors yiiksok gostariciys
malik olmusdur. Niimunolordon AzeVIG-1 bir bitkids paxlanin (27 adad) va donin symna (257
adad), bir bitkido donin kiitlosine (62,5 q) gore st.K-263-don (16 adad; 162 adad; 14,3 q) kifayot
gadar yliksak olmasi ilo forglonmisdir.

At paxlasinin don mohsuldarhgina boélganin vo ilin tasiri, yiiksok moahsuldarhq
potensiali ils secilon niimunalor

At paxlasina aid sortniimunslorinds illora goro mohsuldarligqda meydana golon dayisiklik
amplitudas1 asagidaki kimi qiymetlondirilmisdir. 2005-2016-c1 illor orzinde I qrupda (yerli
formalarda): 2005-ci ilds 185-450 q; 2006-c1 ildo 225-593 q; 2007-ci ildo 270-432 q; 2008-ci il
do 186-453 q; 2009-cu ildo 211-432 q; 2010-cu ilds 150-700 q; 2011-ci ilds 223-1000 q; 2012-ci
ildo 325-1100 q; 2013-cii ilds 715-1500 q; 2014-cii ilde 20,0-160 q; 2015-ci ilds 310-1400 q;
2016-c1 ilda 500-1300 q; II qrupda (ICARDA-dan 2014-cii ilde alinmis niimunalords): 2014-cii
ildo 20-220 q; 2015-ci ildo 246-1235 q; 2016-c1 1ldo 98-1500 q toskil etmisdir.

Sokil 3.1.-do at paxlasi kolleksiyasina daxil olan I qrup (yerli formalar) niimunslorinin
(2005-2016); sokil 3.2-do iso at paxlast kolleksiyasina daxil olan II qrup (ICARDA)
niimunslarinin (2014-2016) illora gore fenotipik siniflorde (100-o qoder, 101-1500 q arasinda)
paylasmasi verilmisdir.
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Sokil 3.1. Abseron soraitinde at paxlasina (Vicia faba L.) aid I qrup (yerli formalar) niimunslorinin
2005-2016-c1 illorde mohsuldarhiga gora fenotipik siniflordo (100 g-a qodor, 101-1500 ¢ arasinda)
paylagmasi.
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Sakil 3.2. At paxlasma (Vicia faba L.) aid 11 qrup (ICARDA) niimunslorinin illora goro
fenotipik siniflords (100 g-a gadoar, 101-1500 q) paylasmasi.

I grup niimunolerinin bdyiik oksariyystinde (87,8%) mohsuldarliq 201-700 q, 8,7%-ds 900-
1500 q, cox az hissasinds (3,5%) 1so 101-200 q arasinda doyismisdir. II qrup niimunslorinin
36,1%-do mohsuldarlig 100 g-a godor, 50,4%-do 201-700 q, 8,7%-do 701-900 q, cox az
hissosindo (4,3%) is2 901-1500 q arasinda doyismisdir. Umumiyyotlo, mohsuldarliq 2005-2016-
c1 illor arzinds todqiq olunan at paxlasi niimunalorininl7,8%-ds 100 g-a qadar; 2,4%-da 101-200
q; 15,0%-ds 201-300 q, 21,4%-ds 301-400 q, 20,0%-ds 401-700 q, 17,0%-das 701-900 q, 6,4 %-
da 150 901-1500 q arasinda doyigmisdir.

At paxlasinin yerli vo introduksiya olunmus niimunslorinin mohsuldarliginin doyisiklik
amplitudas1 na qodor genis olsa da bunlar arasinda yliksok mohsuldarliq potensialina malik, sabit
mohsuldar formalar mévecud olmusdur. Ispaniyadan vo ICARDA-dan alinmis bu niimunolor
alcagboylu (88-100 sm) olmagla kompleks komiyyat gostoricilorino malikdirler. Elisar (12,0-2,4
sm), Aduadulce (22,0-2,0 sm) vo VIFA-ISPAN (24,2-2,1 sm) niimunalori paxlanin &l¢iisiino
gdro st.VIFA-2-93-don (10,0-2,0 sm) kifayat qodor yiiksok olmusdur. 1000 donin kiitlosine goro
FLIP12-149 FB (1340 q), Elisar (1470 q) vo VIFA-ISPAN (1646 q) niimunolori st.-dan (1190 q)
{istiin olmagla forglonmisdir. FLiP14-004FB niimunasinin 1 m*-do mohsuldarlig: st.VIFA-2-93-
don (700 q) 2 dofodon ¢ox olmusdur.

Ikin largasinin don moahsuldarhgina bélganin vo ilin tasiri, yiiksok mohsuldarhq
potensiali ilo sec¢ilon niimunalar

Okin lorgesi niimunalorinds yerli formalarda (yerli formalarda) 2005-2013-cii illor arzindo
mohsuldarliqda meydana galon doyisiklik amplitudasi: 2005-ci ilde 75-180 q; 2006-c1 ildo 82-
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190 q; 2007-ci ildo 96-200 q; 2008-ci ilde 90-200 q; 2009-cu ilds 82-179 q; 2010-cu ildo 92-198
q; 2011-ci ilds 98-150 q; 2012-ci ilds 95-470 q; 2013-cii ildo 136-450 q; 2014-cii i1-190,0-650,0
q; II qrup (ICARDA-dan 2014-cii ilde alinmis niimunaler) niimunslords isa: 2014-cii ilde 14-150
q; 2015-ct 1lds 149,0-820,0 q; 2016-c1 11do 300-1300 q toskil etmisdir.

Saokil 4.1.-da okin lorgasi kolleksiyasina daxil olan I qrup (yerli) nlimunalorinin (2005-2014);
sokil.4.2.-do 159 okin lorgasi kolleksiyasina daxil olan II qrup (ICARDA) niimunalorinin (2014-
2016) illors gors fenotipik siniflordo (100-9 godar, 101-1300 q arasinda) paylasmasi verilmisdir.
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Sokil 4.1. Okin largasina (Lathyrus sativus L.) aid 1 qrup (yerli) niimunalorinin Abseron soraitindo
mohsuldarliga gora fenotipik siniflards (100 g-a gadar va 101-800 q arasinda) paylagmasi.
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Sokil 4.2. Okin largasine (Lathyrus sativus L.) aid 11 qrup (ICARDA) niimunslarinin Abgeron
soraitinde mohsuldarliga gors fenotipik siniflords (100 g-a gadar vo 101-1300 q arasinda) paylagmasi.

I qrup niimunslorinin (sokil 4.1.) 50,4%-do mohsuldarliq 101-180 q, 30,8%-do 181-200 q,
5,2%-do 201-500 q, comi 1,2% niimunado 501-800 q arasinda doyismisdir. Bu niimunslorin
12,4%-do iso mohsuldarliq 100 g-a godar olmusdur. II qrup niimunolarinin (sokil 4.2.) 32,7%-da
mohsuldarliq 100 g-a gadar, 43,4%-ds 101-180 q; 21,3%-do 181-500 q arasinda doyismisdir. II
qrup niimunalorinin comi 2,6%-do mohsuldarliq 801-1300 q olmaqla yiiksok gostericiys malik
olmusdur. Introduksiya olunmus bu niimunoalor yerli soraito adaptasiya olunmagqla mohsuldar
sortlarm yaradilmasinda ilkin material kimi do gox ohomiyyatlidir. Bu niimunalordon IFLA-254,
IFLA-160, IFLA-134, IFLA-148, GP58 vo IFLA-157-nin algagboylu (45-75 sm) (st. LASA-5-69-
da 115 sm) olmas1 miioyyan edilmisdir. GP51 (420 q), IFLA-148 (530 q), GP58 (540 q), IFLA-
157 (820 q) niimunalari algagboylu olmagla, hom do mohsuldar (st.-da 230 q) olmusdur. Yiiksok
mohsuldarliq potensiali ils segilon bu niimunslordon galacak seleksiya islorindo istifade olunmasi
nazards tutulur.
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NOTIiCOLOR

Oyronilon niimunolorin mohsuldarliginda bolgonin vo ilin tosirindon genis diapazonda
variasiyalasma miioyyon edilmisdir. Illor {izro (2005-2016) adi lobyanin Syronilon sortniimuno-
lorinds don mohsuldarliginin 31-600 q; inok noxudu sortniimunslorinds 10,2-670,0 q; at paxlasi
sortniimunalorindo  150-1500 q; okin lorgoesi sortniimunslorinde iseo 75-1300 q arasinda
variasiyalagmasi bas vermisdir. Miivafiq név vo novmiixtalifliklorindon yiiksok mohsuldarliq
potensialina malik: K-13036, K-15274, AzePHA-k-34, AzePHA-t/3, AzePHA-20, AzePHA-15,
AzePHA-t/6, AzePHA-t/16, AzePHA-t/15, AzePHA-29, K-13040, AzePHA-7.5, AzePHA-41,
AzePHA- t/5, AzePHA-7.3; K-265 AzeVIG-3 AzeVIG-1, K-269, AzeVIG-2 vo K-268; Elisar,
Aduadulce vo VIFA-ISPAN, FLiP14-004FB; IFLA-254, IFLA-160, IFLA-134, IFLA-148,
GP58,IFLA-157 vo GP 51 secilmisdir. Bu niimunolor golocok seleksiya islorindo donor forma
kimi ¢cox shomiyyatlidir.
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BJIMAHUE PETUOHA U I'OJA HA 3BEPHOBYIO IIPOAYKTUBHOCTbD ITNIIEBBIX
BOBOBBIX KYJIBTYP, OBPA3LbI C BBICOKUM IIOTEHIHHUAJIOM ITPOJAYKTUBHOCTH

A.M.AcanoBa
Hncmumym eenemuueckux pecypcoe HAHA

B craree paccmaTpuBaeTcsi BIMSHUE ATIIEPOHCKOTO PETMOHA W TOZAA BBIPAIIUBAHHS Ha MPOIYK-
THBHOCTh 00pa3moB (acoyiu, BUTHBI, KOHCKMX OO0OOB MUYWHBI ITOCEBHOW, a TakKe BBHIOOP 00pasioB ¢
BBICOKMM TIOTEHIIMAJIOM TpoaykTuBHOcTH. MccrnemoBanme oxsateiBaeT 2005-2016 romel. B mpomyk-
TUBHOCTH HCCJICJIOBAaHHBIX OOpPa3I0B, B 3aBUCHMOCTH OT PETHOHA W TOJAa, HAOMIOJANICAd IIMPOKHIA
JMara3oH Bapuanuid. 3a TOoAbl y HM3YYEHHBIX COPTOOOpAa3lOB OOBIKHOBEHHOW (hacolil BapbHpPOBAHUE
yposkaiiHocTH cemsiH Obuto B mpenenax 31-600 r; ot 10,2 no 670,0 r y oOpasnos Burasl; 150-1500 r y
00pa3noB KoHckux 0000B; 75-1300 r y 00pa3mnoB 4nHbI oceBHOW. JloHOpCcKHe (GOpMBI OBUTH OTOOpaHBI
13 00pa3noB (aconu, BUTHBI, KOHCKUX 000OB M YHHBI, KOTOPHIE COXPAHSUIH CTAOMIFHYIO YPOXKAHHOCTh B
rogel uccnenopanus. O6pasubl K-13036, K-15274, AzePHA-k-34, AzePHA-t/3, AzePHA-20, koTopsie
SIBIISIIOTCS. KyCTAPHUKOBBIMH (JOpMaMU OOBIKHOBEHHOW (acoiiv, MPEeBOCXOAMIM CTaHAapTHBIN copT Yerli
Piyada; oOpa3ier AzePHA-15, AzePHA-t/6, AzePHA-t/16, AzePHA-t/15, AzePHA-t/15, AzePHA-29, K-
13040, AzePHA-7.5, AzePHA-41, AzePHA-t/5 u AzePHA-7.3, npencrasisiromue co00i MOTyBBIOIIAECS
u BblOmUecs (GopMbl OOBIKHOBEHHOU (hacoim, NpeBOCXOAMIM CcTaHaapTHBIM copT Qalibiyyat 1o
KOMIUIEKCHBIM KOJIMYECTBEHHBIM Toka3zatesisaiM. Ctebsn oOpasuos Burdel K-271, K-265, AzeVIG-2 u K-
268, ObUI IETEPMUHAHTHOTO THIA CKOMITAKTHBIM KycToM. AzeVIG-1 1ocTaTo4HO CHIIBHO OTINYAJICS OT
crangaptaoro odopasna K-263 (16 wmr.; 162 mwr.; 14,3r) nmo konuuectBy 0000B Ha pacteHuu (27 miT.),
kosmuecTBy (257 wmit.) u macce 3épen (62,5 r). Ilo pasmepam 06000B, 00pasibl KoHCKHX 0000B Elisar
(12,0-2,4 cm), Aduadulce (22,0-2,0 cm) u VIFA-SPANISH(24,2-2,1 cm), npuBe3eHHble u3 Vcrnanuu u
ICARDA, Obiy 3HaUUTENIBHO KpYITHEE, YeM cTaHaapTHeIA oOpazen VIFA-2-93 (10,0-2,0 cm). ITo macce
1000 3epen obopasust FLIP12-149 FB (1340 r), Elisar(1470 r) u VIFA-SPANISH (1646 ) 66111 Gonbite,
uem crangaprHeie (1190 1). Ypoxaiinocts FLIP14-004FB ¢ 1 m” Gbina B 2 pa3a BbIIIe, 4eM y CTAHAapTa
VIFA-2-93 (700 r). beutn orobpansr oopasubl unabel [FLA-254, IFLA-160, IFLA-134, IFLA-148, GPS58,
IFLA-157 u GP.51. [lannbie 00pas3iipl BaKHBI B KA4eCTBE JOHOPCKOH (JOPMBI B OYIyIIeH CeleKIIMOHHON
pabore.

Knrouesvle cnosa: npooykmusHocms, pecuot, agpgexm 200a, npooosoibcmeenHvle 60006ble

IMPACT OF THE REGION AND THE YEAR ON SEED PRODUCTIVITY OF FOOD
LEGUMES, SAMPLES WITH HIGH PRODUCTIVITY POTENTIAL

A.L.Asadova
Genetic Resources Institute of ANAS

The article discusses the impact of the Absheron region and the year of cultivation on the
productivity of bean, cowbean, horse bean and grass pea samples and the selection of samples with high
productivity potential. The study covers the years 2005-2016. The productivity of the studied samples
varied widely over the influence of the region and the year. Over the years (2005-2016) in the studied
varieties of beans variation of seed yield occurred between 31-600 g; between 10.2-670.0 g in samples of
cow bean; between 150-1500 g in horse bean samples; 75-1300 g in the samples of grass pea. Donor
forms were selected from samples of bean, cow bean, horse beans, andgrass pea that maintained stable
yields during the study years. K-13036, K-15274, AzePHA-k-34, AzePHA-t/3, AzePHA-20, which are
common bush forms of beans, were superior to the standard Yerli Piyada; variety in terms of complex
quantitative indicators. The samples AzePHA-15, AzePHA-t/6, AzePHA-t/16, AzePHA-t/15, AzePHA-
t/15, AzePHA-29, K-13040, AzePHA-7.5, AzePHA-41, AzePHA-t/5 and AzePHA-7.3, which are semi-
climbing and climbing forms of beans out performed the standard; Qalibiyyat; variety in terms of
complex quantitative indicators. The stems of K-271, K-265, AzeVIG-2 and K-268 samples belonging to
Cow bean were of a determinant type with a compact bush. Among the samples, AzeVIG-1 differed from
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the standard K-263 sample (16 pieces; 162 pieces; 14, 3q) in terms of beans per plant (27 pieces), number
of grains (257 pieces) and grain weight per plant (62.5 g). Elisar (12.0-2.4 cm), Aduadulce (22.0-2.0 cm)
and VIFA-SPANISH (24.2-2.1 cm) samples of horse beans brought from Spain and ICARDA were
significantly higher than the standard VIFA-2-93 sample (10.0-2.0 cm) in terms of the size of the bean.
Samples FLIP12-149 FB (1340 g), Elisar (1470 g) and VIFA-SPANISH (1646 g) were more performant
than the standard (1190 g) as for the weight of 1000 grains. Productivity of FLIP14-004FB per 1 m* was
more than 2 times higher than standard VIFA-2-93 (700 g). The samples IFLA-254, IFLA-160, IFLA-
134, IFLA-148, GP58 and IFLA-157GP51 belonging to grass pea were selected. These examples are also
very important as a donor form in future selection work.

Keywords: productivity, region, year effect, food legumes
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UOT 635.25

AZORBAYCAN FLORASININ iTMOK TOHLUKOSINDO OLAN
YABANI SOGAN (ALLIUM L.) NOVLORI INTRODUKSIYA SORAITINDO

"S.R.HOSONOV b.ii.f.d., A.9.ISGONDOROVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan, Baki §., AZ1106, Azadliq pr., 155
Hhasanovsabir92@gmail.com

Azarbaycan florasinda yabam soganlarim 50 novii yayilmisdir ki, onlardan da 7-si (Allium
stamineum Boiss., Allium moschatum L., Allium callidiction C.AM., Allium kunthianum Vved.,
Allium transcaucasicum A.Grossh., Allium Mariea E.Bordz., Allium ampeloprasum L.) itirilmok
tohliikasi altindadir. Maqaloda bu névlarin kulturaya kecirilmasi zamani bioloji xiisusiyyatlarindan
bahs olunur. Eyni zamanda soganlarin introduksiyasimn miivaffaqiyyat doracasi qiymatlon-
dirilmisdir. Qiymatlondirma Rusiya Elmlor Akademiyasinin Bas Botanika Baginin metodikasina
asasan aparilmisdir. Bunun iiciin 3 balliq skaladan istifado edilmisdir. Qiymatloandirma 7 gostarici
iizra aparilmisdir: 1.Bitkilorin meyvo amoalogatirma intensivliyi; 2. Toxumlarin ciicormo gabiliyyati;
3.Toxumlarin tabii olaraq tokiiliib ciicormasi; 4. Vegetativ yolla ¢coxalma qabiliyyati; 5. Bitkilorin
kulturadaki vaziyysti vo qabitusu; 6. Bitkilorin xastalik vo zararvericilora qarsi davamhhgy; 7.
Bitkilorin qislamadan sonraki vaziyyati. Novlorin introduksiyasinin miivaffoqiyyatliliyi (kulturaya
kecirmonin perspektivliliyi) har bir gostoriciys gors balla (10-dan asag: - perspektivsiz, 10-13 ball -
az perspektivli, 18-21 ball - perspektivli novlor) gqiymotlondirilmisdir. Azarbaycan florasimin 7
noviiniin introduksiyasi zamam 4 nov cox perspektivli, bir név perspektivli, iki nov iss az perspek-
tivli kimi qiymoatlondirilmisdir. Bu névlorin toxumla va vegetativ yolla ¢oxaldilmasi gostaricilori cox
asag1 olmusdur. Bu novlorin introduksiya simaqlar1 gostordi ki, onlardan 5-ni qida, vitamin
monbayi vo dekorativ bitki kimi Abseron saraitinds, kulturada becormok olar. Bu névlarin
kulturada becorilmasina miihafizanin bir iisulu kimi do baxmagq olar.

Acgar sozlor: introduksiya, kultura, nov, Allium, perspektiv

GIRIS

Soganlar qida, vitamin monbayi vo dorman bitkilori kimi insanlarin hoyatinda ¢ox miihim
ohomiyyoto malikdirlor. Onlar hom do bal veron vo yem bitkiloridirlor. Bu bitkilordon dekorativ
mogsadlorlo parklarin vo xiyabanlarin bozodilmosinds istifado olunur (Hasanov, Shikhlinski
2017;Hasanov, Shikhlinski, 2017).

Todqiqatgilar gosterirlor ki, soganlarda soganaqlarin omoalo golmasi onlarin hayatinda ¢ox
mithiim rol oynayir. Soganaqlar ¢ox qisalmis yeralti govdslordir. Bozi novlordo soganaqglarin
ovazino kokiimsovlar olur (I'acanos, AknepoB, Mameznosa, 2017).

Ekoloji soraitin doyismasi, antropogen tasir bazi yabani ndvlarin areallarinin kigilmosina vo
bu névlorin itirilmok tohliikosinds olmasina sobab olmugdur. Novlorin yayildiglar: orazilordo
bitkilorin toxum omolo gotirmomis bigilmasi, istifads liglin soganaqlarla birlikdo ¢ixarilmasi vo
miioyyon xostoliklor bioloji tonazziilo gotirib ¢ixarir ki, bu da homigso mohvolma tohliikosi
yaradir. Buna goro do ndvlori miihafizoys dair todbirlorlo noinki qoruyub saxlamaq, homginin
tohliikoni qabaqcadan gormok vo xobor vermok do vacibdir (AGpamoa, Kapumosa, 2004;
TyxBatyminna, Abpamona, 2012; Tyxsaryinuna, 2015).

Yaban1 sogan ndvlorindon daimi vo samaerali istifadonin tomin olunmasi mogsadilo, onlarin
modani kulturaya kecirilmasi aktual masalolordondir. Bu is onlarin genetik xiisusiyyatlori nozors
alinmagqla planli sokildo aparilmalidir. Ona goéro do yabani sogan ndvlorinin vegetativ vo
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generativ orqanlari ilo introduksiya imkanlarinin dyronilmasi ¢cox miihiim ohamiyyats malikdir
[TyxBarymnuna, 2009; TyxBatynnuna, Macnosa, AGpamoBa, 2007).

Aragdirmalar gostorir ki, Azorbaycan orazisindos yayilmis Al/lium L. cinsinin bazi ndvlerinin
areallar1 getdikco kigilir, bitkilorin say1 azalir. Ona gora do respublika iizro xiisusi miihafizoys
ehtiyac¢i olan 10 ndév miioyyanlosdirmisdir. A.ursinum L., A.victorialis L.vo A.paradoxum (M.B.)
Don., névlorinin areallar1 getdikco kigilir. A.rubellum M.B., A.pseudoflavum Vved., az sayh
novlordir, onlar ancaq 1-3 cografi ndoqtodo mdévcuddur. A.taligense Misc. noviing 2012-ci ildon
sonra rast golinmomisdir. A.kunthianum Vved., A.leucantum C.Koch. A.szovitsii  Rgl.,
A.lenkoranikum Miscz. ndvlarinin arealdaki bitkilorinin say1 siirotlo azalir. Ona goro do Allium
L. cinsinin itmak tohliikasindo olan ndvlerinin qorunmasi aktual problemlordon biri olaraq
qalmaqdadir (Hoasanov, 2017; Hasanov, 2018).

Tadgiqatin mogsadi itmok tohliikesindo olan sogan ndvlorinin madoni kulturadaki davam-
liligin va perspektivliliyini miiayyanlasdirmakdir.

Azorbaycanin miixtolif bolgalorindon, farqli torpag-iqlim soraitindon toplanmis yabani sogan
novlorinin soganaqlart Abseron soraitindo okilmis vo ndvlorin bitkilorinin yeni soraitdo hoyatilik
qabiliyyatlori tadqiq edilmisdir.

Maqalads Azarbaycanin Abseron soraitindo itmak tohliikesinds olan yabani sogan ndvlarinin
kulturadaki bioloji xiisusiyyatlorindon bahs olunur.

MATERIAL VO METODLAR

Tacriibado Respublika orazisindon toplanmis 7 yabani (4.stamineum Boiss., A.moschatum
L., A.callidiction C.AM., A.kunthianum Vved., A.transcaucasicum A.Grossh., A. Mariea
E.Bordz., A.ampeloprasum L.) sogan noviindon istifads olunmusdur.

Yabani soganlarin introduksiyasinin miivoffoqiyyst doracasinin giymatlondirilmosi Rusiya
Elmlor Akademiyasinin Bas Botanika Baginin metodikasina osason aparilmisdir (Tomunona,
1982). Bunun {iciin 3 balliq skaladan istifado edilmisdir. Qiymoatlondirmo 7 gdstorici lizro
aparilmisdir:

1. Bitkilorin meyvoomalagatirma intensivliyi;

2. Toxumlarin clicorms qabiliyyati;

3. Toxumlarin tobii olaraq tokiiliib clicormasi;

4. Vegetativ yolla coxalma qabiliyyati;

5. Bitkilorin kulturadaki voziyyati vo gabitusu;

6. Bitkilorin xastalik vo ziyanvericilora qars1 davamliligy;

7. Bitkilorin qislamadan sonraki voziyyati.

Novlorin introduksiyasinin miiveffoqiyyatliliyi (kulturaya kegirmonin perspektivliliyi) hor
bir gostoriciys goro balla (10-dan asagi - perspektivsiz, 10-13 ball - az perspektivli, 18-21 ball-
perspektivli novler) qiymotlondirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Orkok sogan (Allium stamineum Boiss.)Azarbaycanda Naxc¢ivan MR-in dagliq vo diizenlik
orazilorindo, orta vo asag1 dag qursaqlarinda, quru dash va ¢inqilli yamaclarda yayilmisdir. 4-cii
kateqoriyaya daxildir. Statusu: say1 azalmaqda olan ndv kimi xarakterizo olunur. Fenoritmotipi
colbedicidir, uzunmiiddotli vegetasiya dovriino malikdir. Yayda siikunot dovriinii kegirir. Yaz
inkisafi aprel aymnin 1-2-ci dekadasina qodor davam edir. Maymn 3-cii dekadasinda generativ
zoglar inkisaf edir. Ci¢oklomo iyulun 1-ci dekadasinda baslayir vo iyulun 3-cii dekadasinda
qurtarir. Soganin calbedici vegetasiya dovrii iyulun ortalarinda basa catir. Toxumlarin yetigmosi
iyulun sonu avqustun avvalinds bas verir. Cigaklomanin uzunlugu ayri-ayr fordlords 23-25 giin
toskil edir, tok-tok ¢otirlordo 16-18 giin, bir ¢igoyin agilmasi iso 4-5 giin ¢okir. Ciicormonin
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baslamasindan toxumlarin yetismasina gqodar 107-115 giin kegir.

Bir ¢i¢ok tacinda 26-74 (orta hesabla 47,6) odad ¢icok, 22-70 (orta hesabla 42,6) odod meyvo
omolo golir. Cotirin meyvo baglamasi 90 % toskil edir. Bir generativ zogun real toxum
omologotirmasi orta hesabla 118,4 odod, potensiali iso 282 adad, ¢otirin mohsuldarliq smsal1 iso
comi 44%-dir. Bir meyvada togribon 2,85 adod toxum olur, bu iso meyvonin 47%-ni toskil edir.
Toxumun xalis ¢akisi 1,3 g-dir. Coxalmas1 toxumla vo vegetativ yolladir. Toxumlarin ciicorma
qabiliyyati 94%-dir. Novin introduksiyasinin miivaffoqiyyat dorocosi 11 balla qiymotlon-
dirilmisdir.

Coviz sogan (Allium moschatum L.) Boyiik Qafgazin Quba rayonu orazisindo asagi vo orta
dag qursaqlarinda, Abseronda, Qobustanda yayilmigdir. 4-cii kateqoriyaya daxildir. Statusu: say1
azalmaqda olan ndv kimi xarakterizo olunur. Fenoritmotipi: vegetasiya dovrii uzunmiiddatli olan
novdiir. Qisda siikunot dovrii kegirir, yayda orta miiddoto ¢i¢okloyon ndvdiir. Qar oriyon kimi,
aprelin 1-2-ci dekadasinda,vegetasiya dovrii baslayir. May aymin sonu vo iyun aymin avvalinds
¢icok zogu omologolmoys baslayrr vo 36-42 giin davam edir. Iyunun 3-cii iyulun 1-ci
dekadasinda ¢igokloma fazasi baslayir vo iyulun 2-3—cii dekadasinda qurtarir. Ayri-ayri bitkilorin
cicoklomosi illordon asili olaraq 21-30 giin ¢okir. Ayri-ayr1 bitkilords iso 16-18 giin ¢okir. Bir
cicoyin acilmasi iso 8-10 giin davam edir. Allium moschatum L. ndovii toxumlarinin yetismo
miiddoting gors tez yetison ndvlaor sirasina daxildir. Ciicormadon toxumlarin yetigmosino qodor
kecon miiddat 43-50 giin olur. Toxumlar avqustun 2-3-cii dekadasinda yetisir. Nadir hallarda iso
bu proses sentyabrin avvalino qodor davam edir. Vegetasiya dovrii temperatur asagi diisono qodor
davam edir.Toxum mohsuldarliginin orta gostoricilori: bir ¢icok ¢otirindo 28-60 c¢igok (orta
hesabla 47,2 adod) ola bilir. Meyva say1 iso 22-61 arasinda (orta hesabla 42adod) olur. Noviin
meyvoamalogolmo omsali 85,5% toskil edir. Qutucuqdaki toxumlarin sayr 1,4-3,2 (orta hesabla
2,2 adad ) toskil edir. Meyvalords toxumomalagolma 36,1%-dir. Bir generativ zogda omals golon
real toxum say1 orta hesabla 87,5 adaddir. Potensial toxum mohsuldarligi 290 adaddir. Zoglarin
mohsuldarliq omsali 31,2%-dir. Toxum kiitlosi 1,46-1,61 g-dir.

A.moschatum L. novii hom toxum, hom do vegetativ yolla ¢coxalir. Laboratoriya soraitinds bu
ndviin toxumlarinin ciicorma qabiliyyati miixtalif illorde 59-69% olmusdur. Vegetativ ¢oxalma
omsali 2,8-dir. introduksiya potensiali iso 20 bal olmusdur.

Qosong torlu sogan (Allium callidiction C.A.M.) Azorbaycanin Naxcivan MR. orazisindo
asag1 dag qursaginda quru yamaclarda bitir. 4-cii kateqoriyaya daxildir. Statusu: tobiotdo say
dinamikas1 ardicil azalmaqda davam edorok mohv olmaq tohliikesine yaxindir. Fenoritmotipi:
uzunmiiddatli vegetasiya dovriino malikdir. Yay1 yasil formada kegirir vo yayda ¢igokloyir.
Vegetasiyas1 aprelin 2-ci dekadasinda baglayir. Generativ zog mayin 3-cii dekadasinda omalo
golir. Cigoklomo fazasi iyunun 2-ci dekadasinin sonunda baslayir vo iyulun 1-ci fazasinda basa
catir. Toxumlar iyulun 2-3-cli dekadasinda yetisir. Nov tezgicokloyon, tezyetigondir. Bozi niimu-
nolords ¢icokloma ddvrii illordon asili olaraq 13-20 (orta hesabla 15) giindiir. Ayri-ayr ¢atirlordo
11-12 giindiir. Bir ¢igok 4-6 giino agilir. Clicormodan toxumun yetismasine qadar kegon giinlorin
say1 illorden asili olaraq 107-132 giin ¢okir. Toxumlar yetisdikdon sonra yarpaqglar todricon
saralir.

Bir soganin ¢otirinds 110-175 (orta hesabla 139,5 odod) cigak, 100-139 odod (orta hesabla
118,7 adod) meyvo olur. Bir ¢otirdo 86% meyvo omalo golir. Bir generativ zogun real toxum
mohsulu 421,5 ododdir. Bu ndviin potensial toxum mohsuldarhigi 832 ododdir. Catirin
mohsuldarliq amsal1 51,6%-dir. Bir meyvodoki toxum say1 3,7 adaddir, mevvenin toxumomalo-
gotirma faizi 59,6-dir. Noviin toxumlari 3 kiincliidiir, uzunsov formadadir, uzunluqlar1 3,38-3,65,
eni 1,58-1,63 mm-dir. Toxumlarin miitloq kiitlssi 1,5-1,8 g-dir. Coxalmas1 generativ vo vegetativ
yolladir. Toxumlarin laboratoriya soraitinds ciicormo qabiliyyoti 86%-dir.Vegetativ yolla
¢oxalma omsali 1,6-a borabordir. Introduksiyanin miivoffoqiyyst faizi 19 balla giymotlon-
dirilmisdir.
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Kunt sogan (Allium kunthianum Vved.) BoOyiikk Qafqazin Azorbaycan hissosindo Quba
rayonu arazisinds Subalp vo Alp qursaqlarda dag ¢omoanliklorinds vo qayaliqlarda yayillmisdir. 7-
ci kateqoriyaya daxildir. Statusu: aztohliiks altinda olan névdiir.

Fenoritmotipi: qisamiiddoto vegetasiya edir, hemiefemeroiddir. Aprelin 2-ci dekadasinda
clicormaya baslayir, mayin 2-ci dekadasinda ¢icok zoglari omalo golir. Bitkilorin uzanmasi 14-16
giin davam edir. Cigoklomo fazasi may aymin 3-cii dekadasinin avvalindon baglayir, toqribon 16
giin davam edir, uyunun ovvalinds ¢igoklomo basa catir. Iyunun sonu vo iyulun ovvalinda
toxumlar yetisir. Bu ndviin vegetasiya dovrii qisadir. Meyvalar yetismoyo bagladiqda yarpaqlar
qurumaga baslayir, iyulun ovveolindo vegetasiya dovrii basa g¢atir. BOyiimonin baslamasindan
toxum yetismoyos qodor 69-77 giin kegir. Introduksiyanmin miivaffoqiyyot doracesi 7 balla
qiymatlondirilmisdir.

Zaqafqaziya sogani (Allium transcaucasicum A.Grossh.) Nax¢ivan MR-in vo Lonkoranin
orta dag qursaqlarinda quru otlu vo ¢inqilliglarinda bitir. 7-ci kateqoriyaya daxildir. Statusu: az
tohliikko altinda olan ndvdiir. Fenoritmotipi: uzun miiddeto vegetasiya edir, yayr yasil halda
kegirir, orta miiddoto cigokloyandir. Aprelin 1-2 dekadasinda vegetasiyas1 baslayir. Iyunun 2-ci
dekadasinda ¢i¢ok zogu omolo gotirir. 8-16 giin arzinds kiitlovi ¢icoklomo bas verir. Cigoklomo
fazast iyulun 2-3-cii dekadasinda baslayir avqustun 3-cii dekadasinda basa catir (bazon
sentyabrin avvalinds basa gatir). Ayri-ayr fordlorin ¢igoklomosi 30-50 giin davam edir. Ayri-
ayr1 ¢igok cotirlorinds iso ¢igoklomo 22-28 giin davam edir. Cigoklorin agilmast 6-14 giin ¢okir.
NOv uzun miiddeat ¢igokloyandir. Toxumlarin yetismosi avqustun sonunda baglayir sentyabrin
sonuna godor davam edir. Vegetasiya dovriiniin baslangicindan ¢i¢oklomonin baslamasina qodor
olan fazalararas1 miiddot hava goraitindon asili olaraq 62-104 giin toskil edir. Yetismosino qador
kecon miiddat 140-177 giin ¢okir.

Mariya sogani (A/lium Mariea E.Bordz.) Azarbaycanin Nax¢ivan MR orazisinde orta vo
asagl dag qursaginda bitir. 5-ci kateqoriyaya daxildir. Statusu: mohdud areal vo saholords
yayilmis, monfi tosirloro moruz qalan hassas novdiir. Fenoritmotipi: qisa vegetasiya dovriing
malik hemiefemeroiddir, erkon yazda cigokloyir. Aprelin 1-2-ci dekadasinda boyiiylir mayin 2-ci
dekadasinda generativ zog omolo gotirir. Iyunun 2-ci dekadasinda cigoklomo fazasi baslayir vo
iyunun 3-cii dekadasinda qurtarir. Toxumlar1 iyulun 2-3-cii dekadasinda yetisir. Niimunalorin
cicoklomasi illordon asili olaraq 23-26 giin ¢okir. Bozi ¢atirlordo 15-17 giin olur, ¢igoklorin
acilmasi iso 5-6 giin ¢okir. Bu nov tezyetisondir. Boylimodon toxum yetismosino qodorki orta
miiddot illordon asili olaraq 94-104 giin olur. Toxumun yetismasi dovriindo yarpaqlar todricon
saralmaga baglayir. Artiq avqust ayinda bitkilorin yarpaqlart tam quruyur vo onlar siikunot
dovriine kegirlar.

Mariya soganin bir ¢i¢ok cotirindo 168-313 (ortahesabla 230,2 adad), ¢icok 136-254 meyvo
(orta hesabla 196,1 odod) omolo golir.Cotirin meyvo baglamasi 85,1%-dir. Bir meyvadoki
toxumlarin say1 3,41 oadoddir. Bir generativ zogda olan real toxum mohsuldarligir 670 adaddir,
potensial toxum mohsuldarligi 1381,2 adoddir. Zogun mohsuldarliq emsal1 48,5%-dir. Toxumun
miitloq kiitlosi 2,4-2,5 g-dir.

Mariya sogan1 toxumla vo vegetativ yolla coxalir, vegetativ yolla ¢coxalma omsali ¢ox
asagidir, comi 1,3-diir. Toxumlarinin laboratoriya goraitinds clicarmasi qabliyyati 33%-dir. Stra-
tifikasiya olunduqda ciicormo faizi iki dofo artir. Introduksiya potensiali 18 balla giymot-
londirilmisdir.

Uziimliik sogani (Allium ampeloprasum L.) Azorbaycanin Conub bdlgesindo Yardiml
rayonu orazisindo asag1 dag qursaginda yayilib. 5-ci kateqoriyaya daxildir. Statusu: sayr azal-
magqdadir.

Fenoritmotipi: uzunmiiddatli vegetasiya dovriino malik yayda yasil olur. Yayin ortalarinda
¢igokloyondir. Vegetasiyasi aprelin 2-ci dekadasinda baslayir. Iyunun 1-ci dekadasinda generativ
zog inkisafa baslayir. Iyulun 2-ci dekadasinda c¢icoklomo baslayir. Cotirdoki ¢igoklor uzun
intervalla acilmaga baslayir, ona gora do ¢igoklomo dovrii 25-30 giin ¢okir. Bir ¢igoyin agmasi 5-

26



AMEA Genetik Ehtiyatlar Institutunun Elmi Osorlori, IX cild, Ne 1 (2020)

8 giin cokir. Kiitlovi ¢igoklomoa dovriindo yarpaqlar todricon qurumaga baslayir. Cigoklomadon
sonra vegetasiya dovrii bitir. Avqustun 2-3-cii dekadasinda toxumlar yetisir. 100-toxumun
kiitlosi 1,25-1,3 g-dur.

Bir ¢igok tacinda 52 ¢igok sayilmisdir ki, onlardan da orta hesabla 48 adad toxum alinmigdir.
Bir ¢atirde 91,6% toxum omolo golir. Catirdon alinan real toxum mohsulu 200 odaddir. Bir
cotirin mohsuldarliq amsal1 69,4%-dir. Bir meyvadoaki toxum say1 4,54 adaddir. Meyvenin toxum
mohsuldarligr 75,6 %-dir. Toxumla va vegetativ yolla ¢oxalir. Toxumlarmin laboratoriya so-
raitindo clicormo qabliyyati 66%-dir. Toxumlar stratifikasiya edildikdo clicormo faizi iki dofo
artir. Introduksiya potensiali 14 balla giymaotlondirilmisdi.

Azorbaycan florasinin 7 noviiniin introduksiyas: zamani1 dord ndv ¢ox perspektivli bir ndv
perspektivli, iki nov iso az perspektivli kimi qiymatlondirilmigdir. Bu névlarin toxumla vo
vegetativ yolla ¢goxaldilma gostaricilori ¢ox asagt olmusdur.

NOTICOLOR

Azorbaycan florasinda olan 7 sogan noviiniin introduksiya sinaqlart gostordi ki, onlardan 5-
ni qida, vitamin monbayi va dekorativ bitki kimi Abseron soraitinde, kulturada becormak olar.
Bu novlarin kulturada becorilmasing onlarin miihafizonin bir isulu kimi do baxmagq olar.
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HAXOJAIMUECA HA 'PAHU BBIMAPAHUS JTUKOPACTYHIUE BH/IbI
JYKA (Allium L.) ASBEPBAUIKAHCKOMU ®JIOPHI B YCJIOBUAX UHTPOAYKIIMHN

C.P.I'acanoB, A.A.UckanaapoBa

Hncmumym eenemuueckux pecypcoe HAHA

Bo d¢mope AzepOaiimxana Bcrpedaercs S50 IWKOpacTymMX BHIOB JyKa, W3 HUX 7 BHJIOB
(A.stamineum Boiss., A.moschatum L., A.callidiction C.AM., A. kunthianum Vved., A. transcaucasicum
A.Grossh., A.Mariea E.Bordz., A. ampeloprasum L.) HaxonsTcs Ha TrpaHu BbIMHUpaHUs. B craTbe
paccMaTpuBarOTC OMOJOrMYECKHEe OCOOEHHOCTH, M IPOBOAMTCS OLEHKA YCHEIIHOCTH BHEIPEHUS B
KyJIBTYpY HaHHbIX BHIOB JiyKa. OLIEHKY YCHEIIHOCTH HHTPOAYKLUUH AMKOPACTYIIMX BHUJIOB JyKa
MpoBoAWAN Mo MeTtoauke [yaBHOoro OGoranmueckoro caga PAH. [Ins »Toit menm wmcmonbp3oBaHa 3-
OamnpHast mkana. OneHKa MpoBOMIIACE IO 7 MOKa3aTeNsiM: HHTEHCUBHOCTh TUIOIOHOIIIEHHS, BCXOKECTh
CeMsH, CHOCOOHOCTb K CEMEHHOMY pPa3sMHOXKEHHIO B KyJbType IIyT€M CaMoOCeBa, CIHOCOOHOCTh K
BEreTaTHBHOMY Pa3MHOXEHHUIO, COCTOSIHIE PAaCTEHH B KYJIbTYpPE H UX TaOHUTYC, YCTOWYNBOCTh PACTECHUH
K OONE3HSM ¥ BpPEAMTENSIM, COCTOSHHE PACTEHW IOCIe IEePE3MMOBKHU. Y CHEIHOCTh HHTPOMYKIMH
(MepcTIeKTUBHOCTD KYJIBTUBHUPOBAHMUS) BUA ONPENEISUIM 110 CyMMe OaiyioB, MOMYYEHHBIX MO KaXIOMY
nokasarento. K HemepcreKTUBHBIM B KyJIbTYPE OTHOCHIIM BU/IbI, OJYYHBLINE CyMMY 0aitoB MeHbIue 10,
K MajonepcrnekTuBHbIM— 10 - 13, k oueHb mepcriekTHBHBIM Oombiie 18 - 21 6amnos. [To pe3ynbraTam
OLIEHKH YCIICIIHOCTU MHTPOIYKIHHU M3 CEMH BUAOB HYETHIPE BHJA OLICHEHHI KaK OUCHb MEPCHEKTHBHBIC,
OJVH BHJ — NEPCHEKTUBHBINA U Ba BUAA MaJONEPCIEKTUBHBI U KYJIbTUBUPOBAHUS HA ANIIEpoHE. DTH
BUIBl MMEIOT HHU3KHE TII0Ka3aTed CEMEHHOTO M BEreTaTUBHOIO pa3MHOKeHHs. MHTpoayKuMoHHOE
WCTIBITAHWE CEMH BHUJOB JIyKa a3epOailjpkaHCKOW (IOphl MOKa3ano, YTO MATh W3 HHUX MOTYT OBITh
PEKOMEHIOBaHbl AJsl BBHIPAIMBAHMS HA AIIIEPOHE B KadeCTBE MHUILEBBIX, BUTAMHHOHOCHBIX U
JIEKOPAaTUBHBIX pacTeHHi. BBeleHre B KylbTypy IUKOpPACTYIIUX BHAOB JIYKa MOXKET pacCMaTpUBATHCS
KaK OIH U3 CITIOCOOOB COXpaHEHUs 3TUX BUJIOB.

Kntroueswie cnosa: unmpooykyus, kyremypa, éuo, Allium, nepcnexmusa

ENDANGERED WILD SPECIES OF ONION OF AZERBAIJAN FLORA
IN CONDITIONS OF INTRODUCTION

S.R.Hasanov, A.A.Iskandarova
Institute of Genetic Resources of ANAS

In the flora of Azerbaijan, 50 species of onion are found, including endangered 7 species (Allium
stamineum Boiss., Allium moschatum L., Allium callidiction CAM, Allium kunthianum Vved., Allium
transcaucasicum A. Grossh., Allium Mariea E. Bordz., Allium ampeloprasum L.). The article describes
the biology of this species in a culture. Evaluation of the success of the introduction of wild onions was
carried out according to the methodology of the Main Botanical Garden of the Russian Academy of
Sciences. In this case, a 3-point scale was used for the following seven indicators: regularity and intensity
of fruiting, seed germination, ability to seed propagate in the culture by self-sowing, the ability to
vegetative propagation, the state of plants in the culture and their habit, the resistance of plants to diseases
and pests, state of plants after overwintering. The success of the introduction (and the prospects of
cultivation) of the species was determined by the sum of the points obtained for each indicator. Unpro-
mising (NP) in the culture included species that received a score of less than 10, unpromising (MP) - 10 -
13, promising (P) - 14-17, and very promising (OP) - 18 - 21 points. According to the results of eva-
luating the success of introducing seven species, four species were evaluated as very promising, one
species was promising, and two species were unpromising for cultivation in Absheron. These species
have low rates of seed and vegetative propagation, as well as a low score for the state of plants after
overwintering; they quickly drop out of the culture. An introduction tests, of seven species of onions of
the Azerbaijan flora showed that five of them can be recommended for cultivation as food, vitamin-
bearing and ornamental plants. Introduction to the culture of wild species of onion can be considered as
one of the ways to preserve this species.

Keywords: introduction, culture, species, Allium, perspective
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AZORBAYCANDA YAYILMIS YERLIi VO INTRODUKSiYA OLUNMUS ONCiR
(Ficus carica L.) NUMUNOLORI MUXTOLIFLIiYININ POMOLOJi OLAMOTLOR
OSASINDA TODQIQI

Q.S.QURBANOVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan, Baki 5., AZ1106, Azadhq pr., 155
gamargurbanova9l@gmail.com

oncir subtropik bitkilor i¢orisindo zongin qidalilhq, kalorilik, miialicovi keyfiyyatlorino gors
yiiksak qiymatlandirilir v istifads olunur. Azarbaycanda ancirin yayilmasi, biomorfoloji, pomoloji
alamatlori arasdirilsa da, bu istiqgamatdo miiasir elmi asarlor azhq toskil edir. Buna gora cari
tadgqiqat Azorbaycanda yayillmis yerli vo introduksiya olunmus oncir niimunslorinin pomoloji
slamatlor ssasinda statistik tohlilina asaslanmisdir. Tadqiqat zaman1t AMEA-nin Genetik Ehtiyatlar
Institutunun 3 miixtolif bazasindan toplanmis ancir sort va formalarindan istifado olunmusdur.
Abseron vd Agdas Tacriiba Bazalari, Saray Dayaq Mantaqasindd yerloson iimumilikds 90 ancir sort
vd formasi iizorindo pomoloji analizlor aparilmis, mahsuldarhq gostaricilori qeyd olunmusdur.
Pomoloji analiz zaman meyvonin eni vo hiindiirliiyii, saplagin uzunlugu, 5 meyvonin Kkiitlosi vo
meyvanin siralilik doracasi toayin olunmusdur. Bu slamatlors asaslanaraq PAST va SPSS proqram
paketlori ilo naticolorin statistik tohlili aparilmisdir. Niimunalor arasinda yaxinhgr 6yranmok
maqsadilo PAST statistik proqram paketinin Vard ilisiklik metodu osasinda klaster analizi
aparilmis vo dendroqram tortib olunmusdur. Niimunalar ii¢ asas klasterds qruplasmislar. I klastera
daxil olan niimunslor meyvanin Kiitlasi salamatina gora yiiksok, II klasters daxil olan niimunslor
asagl, III klasters daxil olan niimunslor isa orta gostorici niimayis etdirmislor. SPSS statistik
proqram paketi ilo slamatlor arasinda asihiliq miiayyanlasdirilmis, korrelyasiya analizi naticosinda
1% etibarh korrelyasiyalar askarlanmis, hamcinin an yiiksak pirson Kkorrelyasiya omsah (r=0,686)
meyvonin hiindiirlityii vo meyvonin eni salamatlori arasinda qeydo alinmisdir. Bundan sonra daha
yiiksok Kkorrelyasiya meyvonin eni vo meyvanin kiitlasi slamatlori arasinda qeyds alinms (r=0,651)
vo onlar da orta etibarhihiga malik olmuslar. SPSS statistik proqram paketi ilo aparilmgs asas
komponent analizi (PCA) ils isa dyronilon slamatlar iizrs 2 9sas komponent (PC) alinmis vo iimumi
variasiya 70,0% olmusdur. Umumi variasiyanmin 49,8%-i PCl-in paymna diismiisdiir. Oyranilon
slamatlor arasinda meyvonin hiindiirliiyiiniin daha cox variasiya (0,886%) niimayis etdirdiyi
molum olmusdur.

Acar sozlar: ancir, pomoloji alamatlar, klaster analizi, korrelyasiya, asas komponent analizi

GIRIS

Ficus fosilesi (Moracea) diinyanin tropik vo subtropik regionlarinda 800-don ¢ox forma,
epifit vo kol miixtolifliyino malik olmagla, Ortiiliitoxumlularm on bdyiik siniflorinden biridir
(Hasanov, Hasonova, 2007). Bu sinif Mulberry fosilosinin 40 sinfindon biridir. Asiya-Avstraliya
regionu 500 Ficus noviindon ibarat olmaqla, an zongin ndv miixtalifliyi olan orazi sayilir
(Hasanov, 2007). Azarbaycanda da ancir ¢ox qodimdon becarilir. Oncirin becarilmasi ilo, osason,
Abseron zonasinda moasgul olunur (Hasonov, Oliyev, 2007). Lakin respublikamizin arazisinds bu
bitkiyo Xozor sahili boyunca olan orazilordo (I'acanos, 2000), Sirvan zonasinda, Qarb
bolgasinda, Conub zonasinda genis tosadiif olunur. Bununla yanasi, Azarbaycanda ancirin yaban
formalarina Ordubad rayonunun Kotam kondinds, Lerik rayonu orazisinde rast golinmisdir
(Hasonov, Hasonova, 2007).
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oncir yiiksok gidali meyvo olmaqvla borabar, miialico vo pohriz xiisusiyyatlorine, hom do
yiiksok kaloriliye malikdir. Toza oncirds 25-don artiq, qurusunda isa 75%-dok asan hozm olunan
sokor, bundan basqa c¢oxlu miqdarda ziilal, vitamin (osason A vo B vitaminlori) vo mis vardir
(Aslanov, 1962). Oncir bitkisi subtropik meyvo agaci olmagqla, hiindiirliiyli 1-15 m-o ¢atir.
Govdesi hamar vo boz rongdadir, lizerinds dayaz catlar va ag lokslor olur. Catiri enli, daginiq,
qollu-budaqli, sarvari formadadir. Yarpaqlar1 kolo-kétiir, az vo ya ¢ox yarilmis, budaq tizorindo
novbali diiziilislidiir, konar1 tam, bozon az dislidir, {ist torofdon tiind-yasil, alt torofdon agig-
yasildir. Oncir ikievli bitkidir (Mommadov, 2010). Lakin Azarbaycanda becarilon oncir sort vo
formalar1 birevli olmaqla, bir meyvodo hom disi, hom erkok c¢icokloro rast golmok olur. Oncir
bitkisinds erkok cicoklor kaprifiqi, disi ¢igoklar iso figilor adlanir (Hasanov, 2007) va bu ¢igaklor
meyvanin i¢arisinda yerlosir.

Biitiin diinya miqyasinda oncirin sortlar1 ¢oxdur. Lakin Azorbaycanda 300-0 kimi yerli,
gotirilmo sortlar vo formalar vardir. Bunlara Abseron sar1 onciri, Armud onciri, Sar1 Gonco,
Buzovburnu, Malax onciri, Kadota, So¢inski-4, Muasson, Fioletoviy, Bionset, Finikoviy, Capla,
Roland, Fiq blans, Fraqa belaya, Kalimirna, Fraqa ¢ernaya, Sar1 lob, Azori, Xozoari, Solals, Bol
oncir va s. kimi sortlar1 misal ¢okmok olar (Hasonov, 2007; Apenar, 1972).

MATERIAL VO METODLAR

Todgiqat materiali kimi, Genetik Ehtiyatlar Institutunun Abseron vo Agdas Tacriiba
Bazalari, hom¢inin Saray Dayaq Mantoqasinda becarilon 90 oncir niimunosindon istifade olun-
musdur (Cadval 1). Niimunalor arasinda hom yerli, hom do introduksiya olunmus sortlar vardir.

Cadval 1. Tadgiqatda istifads olunmus ancir niimunalori
Ne Sort va formalarin adi Kod Neo Sort va formalarin adi Kod
1 | Bol ancir Bl 46 | Finikoviy F2
2 | Radiomutant R1 47 | Sultan 3/30 S6
3 | Salals SH1 48 | Viigarh \'2!
4 | Nikitskiy aromatmy NAl 49 | Qara ancir-1 QEI
5 | Kadota K1 50 | Forma Ne21 N21
6 | Lonkoran fraqas: L1 51 | Krimskiy K3
7 | Lonkaran-1 L2 52 | Agancir AE
8 | Capla CH1 53 | Turetskiy T1
9 | Kadotadan secilmis forma Ne5 N5 54 | Sar1 Ganca S7
10 | Sar1 Abseron S1 55 | Forma Ne7 N7
11 | San tozlayici S2 56 | Sarilobdan sec.forma S8
12 | Finik F1 57 | Hibrid forma H1
13 | Sar lob S3 58 | Qara ancir QE2
14 | Dalmat DI 59 | Yerli goy ancir GE
15 | Fioletoviy F2 60 | Nikitskiy 486 N486
16 | Armudu ancir Al 61 | Aqalina A4
17 | Buzovburnu B2 62 | Mapoxed M3
18 | Aciq rongli forma Ne53 N353 63 | Konservniy K4
19 | iri Abseron 1A1 64 | Yaltinskiy Y1
20 | Kalimirno K2 65 | Priyatmy P1
21 | Socinskiy S4 66 | Rana ot Sadapolma R2
22 | Lardaro L3 67 | Suxofruktoviy-472 S9
23 | Muasson M1 68 | Alisson A5
24 | Moaktabi M2 69 | Belaya fraqa B5
25 | Hibrid Ne26 N26 70 | Limonfiq L5
26 | Bronz qrusevidniy B3 71 | Socinskiy-1 S10
27 | Smena S5 72 | Rosnik R3
28 | Adriatik A2 73 | Belaplodniy pozdniiy B6
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Ne Sort va formalarin adi Kod Ne Sort va formalarin adi Kod

29 | Forma Ne4 Ranaz N4 74 | Fretskiy F3

30 | Forma Ne21 FN21 75 | Bolsoy Marselskiy BM

31 | Novxam anciri NE 76 | Ganca-3 G3

32 | Qala-1 Ql 77 | Osbornskiy 02

33 | Qala-2 Q2 78 | Dosertniy D2

34 | Qala-3 Q3 79 | Verdino V2

35 | Lonkaran-2 L4 80 | Denanskiy jeoltry D3

36 | Goy ancir Gl 81 | Nikitskiy 4067 N4067

37 | Astara Sokor A3 82 | Roland R4

38 | Goycay Vahid G2 83 | Priyatmy krupniy P2

39 | Cakvin anciri CH2 84 | Alisson krupmy AK

40 | Yerli forma Nel2 Ni12 85 | Sabrutsiya SK
krupnoplodniy

41 | Se¢cma forma Nel9 N19 86 | Cernomorskiy CH3

42 | Se¢cma formaNe9 N9 87 | Iz Axtapola 1A

43 | Blek Smerna BS1 88 | Neqro Larqo NL

44 | Bilosuvar Noriman B4 89 | Micurin-2 M4

45 | Oktyabrskiy Ol 90 | Goncoa-1 G4

Tadqgiqat ilindoe niimunalar {izerinde fenoloji, biomorfoloji vo pomoloji analizlor aparilmis,
onlarin morfoloji xiisusiyyatlori, mohsuldarliq gostaricilori dyronilmisdir.
e Fenoloji miisahida: birillik zoglarin rongi, yarpaq Ol¢iileri, boy tumurcugunun xarici
gorliniisii vo rongi.

e Morfoloji parametrlor: bitkinin boyu (h/d), birillik zoglarin uzunlugu, diametri,
bugumaralarinin say1, yarpaq ayasinin xarici goriiniisii.

e Mbohsuldarliq gostoricilori: meyvonin yetismo miiddoti, meyvonin Olgiisii, kiitlosi,
mohsuldarliq.

e Pomoloji gostaricilor: meyva saplaginin uzunlugu, meyvonin rongi vo formasi, lotinin
rongi, meyvonin partlamasi, budagda qurumasi, dequstasiya ball.

Biitiin bu olamoatlor Umumrusiya Bitkicilik Institutunun (VIR) vo Krim Dévlat Nikitski
Nobatot baginin omokdaslarinin hazirladigi program vo metodika osasinda Gyronilmis vo
beynolxalq deskriptorlara osason naticalor qeyd olunmusdur (Xoxmos, [lantomkuna, MensHu-
koB, 2018). Homg¢inin niimunslori mohsuldarliq gostoricilorine gore qruplasdirmaq mogsadilo
SPSS statistik proqram paketinin qruplararasi ilisiklik metodu asasinda klaster analizi aparilmis
vo dendroqram tortib edilmis, bundan slave slamatlor arasinda asililigi dyronmoak iiclin SPSS
statistik proqram paketi ilo korrelyasiya analizi aparilmis vo onlarin oshomiyyatlilik doracasi
Oyronilmisdir. Bundan basqa, SPSS proqram paketi ilo asas komponent analizi (principal
component analyses) aparilmis vo Oyronilon olamatlor ilizro hansi slamotin daha ¢ox variasiya
niimayis etdirmosi miioyyon olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI
Oncir bir ¢ox praktiki istifado saholorino goro miithim moadoni ohomiyyat kosb edon

bitkilordon biridir. Bu bitki, ham¢inin 6z bioloji faaliyyati ilo biitliin diinya todqiqat¢ilarinin
diggatini calb edir (Badii, Olfa, Mars, 2012). Meyvalor adoton tozo halda, bazon iso qurudulmus
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formada istifads olunur. Demok olar ki, biitlin quru meyvalor orqanizmi zoruri qidali maddolor
vo saglamlig1 qoruyan bioaktiv inqrediyentlorlo tomin edir ki, bunlar da xroniki xastoliklorin
qarsisin1t almaqla onlara yoluxma riskini azaldir. Tobii mohsullarin insan vo canlilar {igiin
mialicovi dormanlarin hazirlanmasi potensiali vardir (I'acanos, 2000). Bu sobobdon oncir
bitkisinin dyronilmaesi, tadqiq olunmasi va seleksiya istigamotindo ¢oxaldilmasi bdyiik shamiyyat
kosb edir. Bu mogsadlo, AMEA Genetik Ehtiyatlar Institutunun Abseron vo Agdas Tacriibo
Bazalari, homginin Saray Dayaq Montogosindo yerloson 90 oncir sort vo formasi iizorindo
imumilikds 5 olamoato gora (saplagin uzunlugu, meyvonin hiindiirliiyli, meyvonin eni, 5
meyvanin kiitlasi, meyvaonin siraliliyl) pomoloji analizler aparilmis vo noticolor statistik analiz
olunmusdur.

Pomoloji analizlordon meyvonin hiindiirliiyli vo eni olamatino goro on yiiksok gostorici
Dalmat formasinda (6,8 x 5,4 sm), an asag1 gostorici iso Belaplodniy pozdniy formasinda (2,5 x
3,4) qeydo alinmigdir. Umumilikde Radiomutant, Capla, Finikoviy kimi sort vo formalar da
yiiksak gostaricilori ilo forqlonmis, Verdino, Roland sort vo formalar1 iso asagi gostaricilorls
secilmiglor. Pomoloji gostaricilordon 5 meyvanin kiitlosinin dyronilmasi mohsuldarligin miisyyon
edilmasindo miithiim rol oynayir. Daha ir1 meyvali sortlarin bazar tolobati da yiiksok olunur.
Tadqiq olunan niimunalar icorisinds bu olamoto goérs on yiiksok gostorici Konservniy (415 qr),
Dalmat (386,0 qr), Soginskiy (365,4 qr), Oktyabrskiy (360 qr), Krimskiy (360 qr) sortunda qeydo
alimmigdir (sokil 1). On asag1 gostorici iso miivafiq olaraq, 94 qr, 116 qr, 136 qr, 138 qr olmagq]a,
Nikitskiy 4067, Belaplodniy pozdniy, Adriatik, Gonca-1 formalarinda miisyysan olunmusdur
(sokil 2).

M

./

Sokil 1. Iri meyvali Soginskiy sortu. Sakil 2. Kicik meyvali Maktobi sortu.

Meyvanin keyfiyyatinin digor oslamatlorindon biri do onun sirsliliyidir. Daha sirin meyvalora
malik sortlar yliksok giymaotlondirilir vo daha ¢ox tolob olunur. Niimunolor i¢orisindo miivafiq
olaraq, Solals - 26,1%, Fioletoviy - 23,3%, Forma Ne21-23,5 %, daha ¢ox sirali formalar kimi
geydo alinmisdir. Nisboton asagi gostoriciloro malik sortlar iso Migurin-2(13%), Soginskiy-
1(14%), Sar1 Abseron (14,2%), Kalimirno (14,8%) olmusdur.

Meyva darilorken onun zadslonmomasi liglin saplagin uzunlugu olamatinin do bdyiik rolu
vardir. Niimunolor igaorisindo meyva saplagi daha uzun olanlar Goncoa-3 (1,9 sm), Qala-2 (1,7
sm), Alisson (1,3) kimi sortlar olmusdur.

Tadqiq olunan 90 oncir sort vo formasinda yaxinligr miioyyon etmok liclin PAST statistik
program paketinin Vard ilisiklik metodu asasinda klaster analizi aparilmis vo dendrogram tortib
olunmusdur (sokil 3).

Niimunolor osasen 3 klasterds qruplasmslar. Ugiincii klaster 6ziindo biitiin niimunolorin
46%-ni togkil etmoklo on boylik klaster hesab olunmusdur. Burada 90 niimunodon timumilikdo
42 niimuno comlosmisdir. Umumiyyatlo, klasterlora daxil olan niimunslorde osasen meyveonin
hiindiirliiyli, meyvonin eni, 5 meyvenin kiitlosi olamatlorine goéro oxsarliq qeyds alinmisdir.
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Mohammed S., Rana M. va digorlorinin todqiqat isinds do oncir bitkisindo pomoloji analizlora
goro qurulan dendroqramda niimunolor 3 klasterdo comlonmis, onlar osason meyvaonin kiitlosi,
eni, uzunlugu vo meyva lotinin rongi kimi slamatlore gore qruplagsmislar (Abbasi, Arji, 2014).

I klastera daxil olan 13 niimuno MK olamotino goro yiiksok gostoricili nlimunalor hesab
olunur. Bu klaster 6z ndvbosindo iki subklastero vo daha kicik subklasterlors ayrilmigdir.
I subklasters daxil olan niimunslor imumi kolleksiya ilo miigayisado meyvonin hiindirliiyt,
meyvaonin eni vo 5 meyvonin kiitlosi olamatlorine gora digoerlorindon daha yiiksok gdstorici
niimayis etdirmisdir. Belo ki, bura daxil olan Radiomutant, So¢inskiy, FormaNe21, Viiqarli,
Turetskiy kimi niimunalords 5 meyvanin kiitloesi olamati miivafiq olaraq, 322 qr, 365 qr, 295 qr,
349 qr, 350 gr olmusdur. I klasterin II subklasterina daxil olan Krimskiy (360 qr), Konservniy
(415 gr) vo s. kimi sortlarda iso MK olamati on yiiksok olmusdur. Homin niimunslords meyvonin
siroliliyl olamoti miivafiq olaraq, 16,0%, 15,5% olmusdur. Bu olamoto goro Krimskiy vo
Konservniy sortu asagi gostoricili niimunadir. Buradan goriiniir ki, klasterdo nlimunalor asason
mohsuldarliq gostaricilorine gora qruplasmislar, sirslilik burada o qodor do ohamiyyat kasb
etmomisdir.

IT klastera 35 niimuns daxil olmus va bu klaster do 6z ndvbasinds iki subklasters ayrilmisdir.
I subklasters daxil olan 3 niimunadon ikisi iimumi kolleksiya ilo miiqayisade 5 meyvonin kiitlasi
olamatina gdéro on asag1 gostoriciloro malik olmuslar. Bura daxil olan Nikitskiy 4067,
Belaplodniy pozdniy niimunslorinds bu gdstorici miivafiq olaraq, 94, 116 qr olmusdur. Bu
subklastera daxil olan ii¢lincli nlimuna is3 Sar1 tozlayici (Gance-1) sortudur va bu kaprifiqidir.

‘L—E'* jJ iy i

1504

2251

3007 Il klaster 111 Klaster

I klaster

Distance

3754

450

5251

600

675+

Sokil 3. Oncir kolleksiyasinda yaxinligi miiayyan edon dendroqram.

Belo ki, kaprifiqilordo omolo golon generativ tumurcuqlar figilordon xeyli forglonir.
Kaprifiqilorde ds yarpaq qoltugunda boy vo generativ tumurcuq omols golir, may-iyun aylarinda
cari ilin meyvolori amoalo golir, bdyiiyiir, digorlorinin tumurcuqlar1 iso yatmis halda qalaraq
novbati ildos formalagir. Cari ildo amolo golon meyvalor boyliyiir, getdikco saralir vo onun
icarisindon blastofaqalar ¢ixaraq fiqileri tozlayir. Belo formalar yalniz tozlayici kimi istifadoe
olunur. Sar1 tozlayici sortu da tozlayict olduguna gors onda meyvonin pomoloji analizlori
aparilmamis vo ¢ox gliman ki, elo bu alamatine gbro homin forma ayrica klasterdo qruplagsmigdir.
II subklasters daxil olan Lonkoran-2, Gonca-1, Iz Axtapola, Verdino va s. kimi formalarda MK
olamati 130-189 qr arasinda doyismisdir ki, bu timumi kolleksiya ilo miiqayisodo asag1 gostoricili
hesab olunur.

33



AMEA Genetik Ehtiyatlar Institutunun Elmi Osorlori, IX cild, Ne 1 (2020)

IIT klastera daxil olan niimunalor iso MK olamatino gora orta gostoricili niimunslor hesab
olunurlar. Bels ki, bunlarda bu olamat 205-280 qr araliginda doyismisdir. Bura Finik, Fioletoviy,
Denanskiy joltiy, Roland, Sar1 Ganca va s. kimi 42 niimuns daxil olmusdur.

Tadqiq olunan niimunalords pomoloji olamatlor arasinda olan asililigi miloyyon etmok tigiin
SPSS statistik programi ilo korrelyasiya analizi aparilmis vo bir ¢ox ohomiyyotli noticalor
alinmigdir (cadval 2). Comi 5 slamat gotiiriilmiisdiir: saplagin uzunlugu (SU), meyvonin hiindiir-
liyi (MH), meyvonin eni (ME), 5 meyvaonin kiitlosi (MK), meyvanin siraliliyi (MS). Tadqiq
olunan oncir niimunslorinin 5 alamet iizro analizi zamani bir ¢ox 1% etibarli korrelyasiyalar
askar olunmusdur. Belo ki, MH vo ME, MH vo MK, MH vo MS, ME vo MK, homg¢inin ME va
MS arasinda 1% etibarli miisbot korrelyasiya askar olunmusdur. MH vo ME on yliksok
korrelyasiyaya malik olmus vo burada pirson korrelyasiya omsali r=0,686 olmusdur.

Bundan sonra daha yiiksok korrelyasiya ME vo MK olamatlori arasinda geyde alinmis
(r=0,651) vo onlar da orta etibarliliga malik olmuslar. Belo ki, oxsar noticoyo K.Abbasi vo
I.Arjinin oncir bitkisi ilo apardig1 todqigat isi zaman1 meyvonin uzunlugu vo meyvonin formasi
olamoti arasinda 1% miisbot etibarli korrelyasiya askarlanmis vo pirson korrelyasiya omsali
=0,573 olmusdur (Ali-Shtayeh, Jamous et al., 2014). ME vo SU olamotlori arasinda heg¢ bir
korrelyasiya askar olunmamisdir. Tokco saplagin uzunlugu olamoti heg¢ bir oslamoatlo etibarl
miisbat korrelyasiya niimayis etdirmomisdir ki, bu da mantiqli va izah olunandir.

Cadval 2. Oncir (Ficus carica L.) nlimunslorinin pomoloji gostaricilori arasinda korrelyasiya

SU MH ME MK MS
SU 1 0,188 0,000 0,155 0,109
MH - 1 0,686 0,610 0,381"
ME - - 1 0,651 0,298"
MK - - - 1 0,152
MS - - - - 1

#k = P< (.01

Niimunolor arasinda miixtolif olamotlorin ohomiyyatliliyini dyronmok moqgsadilo osas
komponent analizi (principal component analyse) aparilmis vo ohomiyyatli noticolor alinmisdir.
Belo ki, Oyronilon olamatlor lizro 2 asas komponent (PC) alinmis vo iimumi variasiya 70,0%
olmusdur (cadval 3). Umumi variasiyanin 49,8%-i PC1-in payma diismiisdiir. Badii G., Olfa S.
vo basqalarmin 17 oncir bitkisi ilo apardigi todqiqat isindo osas komponent analizi zamamn
morfoloji vo pomolji slamatlor lizro iimumi 51,9 % variasiya askarlanmis vo osas doyiskonlik
zogun uzunlugu slamatinin payina diismiisdiir (XoxsoB, [lanromkuna, Menbaukos, 2018).

Osas komponent 1-do on ¢ox variasiya meyveonin hiindiirliiyii (0,886) olamatinin payina
diismiisdiir. Bundan sonra yiiksok variasiya miivafiq olaraq, 0,862, 0,813, 0,498 va 0,232 ol-
maqla meyvonin eni, 5 meyvanin kiitlasi, meyvanin siraliliyi vo saplagin uzunlugu slamatinds
qeydo alinmisdir. Bununla demak olar ki, imumilikds variasiyanin ¢ox hissosi meyvonin hiin-
diirliiyii alamotinin payina diistir.

Cadval 3. Pomoloji slamatlors gdrs variasiyanin qiymatlondirilmasi

Jsas komponentlar (Principal components)

Ilamatlor PC1 PC 2
Saplagin uzunlugu 0,232 0,930
Meyvanin hiindiirliiyii 0,886 0,005
Meyvanin eni 0,862 -0,280
5 meyvanin Kiitlasi 0,813 -0,114
Meyvanin siraliliyi 0,498 0,229
Variasiya % 49,832 20.176
Umumi variasiya % 49,832 70.007
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Osas komponent 2-do iso variasiya 20,1% toskil etmisdir. Burada on ¢ox doyison olamot
saplagin uzunlugu (0,930) olmusdur. Bozi olamatlor (meyveonin eni, 5 meyvonin kiitlosi) iso
imumiyyatlo variasiya niimayis etdirmomisdir. Belo ki, onlarda bu gostorici miivafiq olaraq -
0,280 vo -0,114 olmusdur. Beloliklo, {imumi noticoys goro daha c¢ox variasiya PC1-do geyds
alman meyvanin hiindiirliiyli, meyvonin eni, 5 meyvonin kiitlosi slamatloridir. Bunlar timumi
variasiyanin bdyiik hissosini togkil edirlor.

Beloliklo, cari todqgiqat isinds oncir bitkisindo pomoloji slamatlor dyronilmis vo statistik
analiz olunmusdur. ©lamatlor arasinda bir ¢ox ohomiyystli korrelyasiyalar agkar olunmus vo
bunlar orta etibarliliq gostormislor. Bununla golocokds hansisa alamata tosir etmoklo digorinin do
ondan asil1 olaraq doyisilmosini miisahido etmok olar. Homginin klaster analizi ilo niimunalor
oxsar olamatlora goro qruplasdirilmis, meyvonin kiitlasi slamotinin dendroqramin topologiyasina
tosir edon asas amil olmas1 miioyyon edilmisdir. Osas komponent analizi ilo iso daha yiiksok
variasiya meyvonin formasi: vo meyvaonin kiitlosi oalamatinde askar olunmus vo golocokds daha
cox bu olamatlors diqqget yetirilmasi nozards tutulmusgdur.
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W3YUEHUE PASHOOBPA3US PACIPOCTPAHEHHBIX B ASEPBANI’KAHE
MECTHBIX TMHTPOAYIHUMPOBAHHBIX OBPA3IIOB UHKHUPA (Ficus carica L.)
HA OCHOBE TIOMOJIOTHYECKHUX ITPU3HAKOB

I'.C.I'yp6anoBa

HUncmumym eenemuueckux pecypcos HAHA

Cpenu CcyOTpONIMYECKMX PACTEHHH BBICOKO LEHATCS IUIOABI HMHXKUpa, Ooratas nMTaTelbHas
LIEHHOCTh, KaJIOPUIHOCTh W 1ieJeOHble CBOWCTBA KOTOPBIX IIMPOKO HCMONb3yIoTCA. B  HayuHON
JIUTepaType CBEAEHHS O paclpOCTpaHEHHH, OMOMOP(OIOrMYECKUX U TOMOJIOTHYECKUX OCOOEHHOCTAX
WH)XHpa BeCbMa OTpaHWYeHbl. B Xoxe JaHHOrO mccienoBaHus ObUI MIPOBEIEH aHAINU3 ITOMOJIOTHYECKUX
0CcOOEHHOCTEH MECTHBIX W HMHTPOAYLHMPOBAHHBIX O0Opa3LOB HHXHpa B YCIOBHAX A3sepOaiimxana.
MarepuanoM HcCIeOBaHUS MOCTYXWIH copTa U (OpMBI HMHXKUpA, cOOpaHHBIE C TPEX pas3HbBIX 0a3
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WucTutyTa renernuecknx pecypcoB HAH Azepbaiimkana. beuin mpoBeAeHBI MOMOJIOTHYECKUE aHATH3HI
W OTMEUYeHBI TI0Ka3aTelu MpoayKTUBHOCTH 90 copToB M (popM MHKHpA, MPOU3PACTAIOIINX HA Y4aCTKaxX
SKCIIEpUMEHTANBHBIX 0a3 B AmmepoHe, Armame u Capae. B Xoje mMoMoJIorHUecKoro aHaimsa ObUIH
OIlpeneNieHbl: JUIMHA W IIUpPUHA IUIOJA, JUIMHA cTeOJis, BEC 5 MIOJOB M CTENEHb COYHOCTH Iuioxa. Ha
OCHOBAaHUM 3THX M3MEPEHUH OBbII MPOBEAEH CTATUCTUUECKUI aHaM3 PE3yJIbTATOB C MCIIOJIB30BaHUEM
nporpaMMHubix naketoB PAST u SPSS. [lns u3yueHus cXOJCTBa MEXIY BbIOOpKaMH ObUI TPOBEICH
KJIACTEPHBIN aHaJM3 Ha OCHOBe MeTona Ward’s U3 makera CTaTUCTHYECKOTO MPOrPaMMHOT0 00ecreueH s
PAST, u Obu1a moctpoeHa aeHaporpamma. M3ydaempie o0pas3ubl HHXHpa ObUTH CTPYNIHPOBAHBI B TPU
OCHOBHBIE TPYIIILI B 3aBHCUMOCTH OT Macchl ioga. OOpasmpl, BKIoueHHble B kiactepsl [, 11 u III
MOKa3ajdl BBICOKME, HU3KHWE W CPEJHUE 3HAYEHHS MAacChl IUIOOB COOTBETCTBEHHO. KoppemsiuoHHBINH
aHaJM3, IMPOBEJACHHOM NPH IOMOILM CTATHCTUYECKOTO MNporpaMMHoro obecneueHus SPSS BeisBuI
JIOCTOBEPHYIO KOppessaiuio ¢ 1% ypoBHEM 3HAUMMOCTH, & CaMblii BHICOKHH KOA(DQGUIIUSHT KOPPEISILUU
IMupcona (r = 0,686) ObLT 3apUKCHPOBAH MEKAY PU3HAKAMH BBICOTHI M IIUPUHBI Tuioaa. Kpowme toro, ¢
YMEPEHHOM JI0CTOBEPHOCTHIO Obljia ompezesieHa 0ojee BbICOKAsh KOPPEeIsiys MEX Iy IIMPUHON 1 Maccon
mwioga (r = 0,651). Bem1 mpoBemeH MeTOA TJIABHBIX KOMIIOHEHT, C TIOMOIIBI0 CTAaTHCTUYECKOTO
nporpaMmMHoro mnakera SPSS, u momyueHsl nBa ocHOBHBIX KommoHeHTa (PC), mpu sToMmM oOmas
BapuabenbHOoCcTh coctaBmia 70,0%. Ha gonro PC1 mpunuiocs 49,8% ot o0mieit BapuadenbHocTH. Taroke
ObUI0 OOHapy)K€HO, YTO CpEeAM BCEX M3YYEHHBIX IPU3HAKOB BBHICOTA IUIOAOB JAEMOHCTPHpOBaa
HanOoIbITyI0 BapruadbensHocTh (0,886%).

Knroueswvie cnosa: UHOICUD, nomoJjocu4ecKue npusHaxKu, macmepublﬁ anaius, KoppeiAayusl,
Memoo 2/1A6HbIX KOMNOHEHM

STUDY OF DIVERSITY OF LOCAL AND INTRODUCED FIG (Ficus carica L.) SAMPLES
SPREAD IN AZERBAIJAN ON THE BASIS OF POMOLOGICAL PARAMETERS

G.S.Gurbanova
Genetic Resources Institute of ANAS

Among subtropical plants, fig fruits are highly valued for their nutritional value, the calorific value
and healing properties of which are widely used. In the scientific literature, information about the
distribution, biomorphological and pomological features of figs is very scarce. This study was carried out
by analyzing the pomological features of local and introduced samples of figs in Azerbaijan. The research
materials were varieties and forms of figs collected from three different bases of the Genetic Resources
Institute of National Academy of Sciences of Azerbaijan. Pomological analyzes were carried out and
performance indices of 90 varieties and forms of figs growing in the areas of experimental bases in
Absheron, Agdash and Saray were noted. During the pomological analysis, the following features were
assessed: fetal length, fetal width, stem length, the weight of 5 fruits and the degree of the juiciness of the
fetus. Based on these measurements, a statistical analysis of the results was carried out using the PAST
and SPSS software packages. To study the similarity between the samples, a cluster analysis was carried
out based on the Ward’s correlation method from the PAST statistical software package, and a
dendrogram was compiled. The studied fig samples were grouped into three main groups depending on
the weight of the fetus. Samples included in clusters I, II, and III showed high, low, and average fruit
masses, respectively. Correlation analysis performed using the statistical software SPSS revealed a
reliable correlation of 1%, and the highest Pearson correlation coefficient (r = 0.686) was recorded
between the signs of the height and width of the fetus. In addition, a higher correlation between the width
and weight of the fetus (r = 0.651) was determined with moderate certainty. When identifying the main
components among the studied traits (PCA), also performed using the statistical software package SPSS,
2 main components (PC) were obtained, with a total variability of 70.0%. PC1 accounted for 49.8% of the
total variability. It was also found that among all studied traits, the sign of fruit growth showed the
greatest variability (0.886%).

Keywords: fig, pomological signs, cluster analyses, correlation, principle component analyses
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YK 634.6
COPTA I'PAHATA HAPOJHOM CEJEKIIMA B Y3BEKUCTAHE

* K.A.BAMMETOB', 1-p c.-x. Hayk, npo¢., ®.X.ABJIYJIJIAEB', kanx. c.-x. Hayk,
V.X.TYPAKY.JIOB *

Tys6excruii HUU pacmenuesoocmsa, Yzoexucman,UZ111202, Tawxenmckas obracme,
Kubparticxuii paiion, noc. bomanuka
f abdullaev@yahoo.com

2
Cypxanoapvunckas onvimuas cmanyus HUW pacmenuesoocsa, Y36exucman,
Cypxanoapwvunckas obracme, KymMKypeanckuil pation

B crarbe m3naramTcs pe3yJbTAaThl IKCNEIUIMOHHBIX O00C/IeJOBAHMII B I0’KHOM permoHe
Y30ekncTaHa, KOTOpPBIA OTJMYaeTcsd 0OJLIIMM COPTOBBIM pa3HO00pasWeM KYJbTYpbl IpaHaTa
O0ObIKHOBeHHOTO (Punica granatum 1.). Oco0eHHOCTH NOYBEHHO-KIMMATHYECKHX YCJOBHH —
pe3kasi KOHTHHEHTAJbHOCTB, Je(GUUUT BOIHBIX PeCypPcoB, NMPOAOJKUTEIbHBIH BereTalMOHHbI
nepuoj, BbICOKasA cymMMa 3((eKTHBHBIX TeMImepaTyp, cnoco0cTBOBAIH (POPMHPOBAHHMIO COPTOB
rpaHara, Haun0oJiee NMPUCHOCOOJIEHHBIX K 3aCyLLIMBOMY KJIMMATY, 3aCyXOYCTOMYHUBBIX M YCTOIi-
YHBBIX K CTPeccOBbIM (aKTOpaM BHELIHEH cpeabl.

MecTHbIe cOpTa rpaHaTa MMEIOT Ba)KHOE 3HaYeHHe B CeJIeKI[UH, KaK NCXOIHBIH MaTepHuas Aas
BbIBeJleHHs] HOBBIX copToB. Ho, B mocjegHue roapl moj BJMSIHHEM pa3iuYHbIX (aKTOpoOB, B
OCHOBHOM AHTPOINOIeHHbIX, HA0JII0JaeTCsl COKpallleHHe apeajia U YIpo3a MCYe3HOBEHMS] MEeCTHBIX
reHeTHYECKHX PeCcypcoB CelbCKOXO03AHCTBEHHBIX KYJIbTYP M MX IHKHX copoaudeii. ITo Haliai0-
JAaeTcs M ¢ MECTHBIMH COPTAMH IpaHaTa.

B pesyabTaTe o0ciienoBanusi pepMepcKuX X0351iiCTB M NPUYCAIeOHBIX YYACTKOB Psil paiilOHOB
CypxaHaapbHHCKOI 00J1acTH OBLJIO BBISBJICHO 00JbIIOE pa3HOOOpa3ue copToB W (opM rpaHara,
KOTOpbIe Pa3jM4alTcs MO0 CPOKY CO3peBaHMf, JIEKKOCTH, TOBAPHBIM M BKYCOBBIM KadecTBaM
IUIOIOB W JAPYTMM XO3SICTBEHHBIM NpHU3HaKaM. MecTHoe HacejeHMe Ha CBOMX NpHycaae0HbBIX
y4YacTKax MNpeAnoYyuTaeT 3aHMMAThCS BbIpAalllMBaHHEM IPaHaTa, MOCKOJBKY 3Ta KYJIbTypa B
MECTHBIX YCJOBHAX SIBJsIeTC IKOHOMHMYECKH BBITOJHOH M HauOosee mNpHCNOCO0JeHHON K
NMOYBEHHO-KJIMMATHYECKHM ycaoBHsIM. MecTHOe HaceleHMe AaéT Ha3BaHUs 00pa3naM Mo oKpacke
U TOJIIMHE KOXYPbl, BKYCy IUIOJOB, CPOKAM CO3pPeBaHHsI M B HEKOTOPBIX CJay4asax IIo
npoucxoxaeHno. OCHOBHAasA Macca MEeCTHBIX cOPTOB rpaHara co3pesaet B III nexane centaops - I
aexane oktaopsi. Haubosnee pannue copra («ABrycTOBCKHMii») CO3peBalOT B MePBOil MOJIOBHHE
aBrycra, a Hamoojsiee nozauue («fOmka my4dak») B cepenuHe OKTAOpsi. BhISIBJICHBI BBICOKOYPO-
JKaiiHble KPYNHOIJIOAHbIE COPTA IPaHATA, HMEIOLIME BHICOKYIO JIEKKOCTh, 4 TAKKe MaJopacinpocT-
paHeHHasi popMa rpaHaTa c ;KeJITOi KO:Kypoii 0e3 MOKPOBHON OKPaCKH.

B nmnepuoa 3KcneIUIIMOHHOTO 00CJ€eI0BAHUSI M3YUeHbI HAPOAHbIE CHOCOOBI OOpPHLOBI ¢
00JIe3HSIMM M BpeIMTeJsIMH, KOTOPble HAHOCAT 00JIbIIOI yumiep0d IrpaHATOBBIM IUIAHTALMSM Ha
(pepMepckux X035ICTBAX M MPUYCageOHBIX YYacTKaX. YCTAaHOBJIEHO, YTO MPOTUB BpeauTesieil, B
YACTHOCTH TPAaHATOBO orHeBku-miaonoxopku (Euzophera punicaella Moore.), MeCTHBIM
HaceJleHHeM NPHMEHSIIOTCS He TOJILKO pPeKOMeHAyeMble Npenapatbl, HO U HCHOJB3YIOTCS TaKue
HaPO/HbIEe METOAbI, KAK 3all0JIHEHU e YalleYKH IJ101a IJIMHOH, CMeIIAHHOM ¢ SII0OXMMHUKATAMMU.

B pesyabTaTe IKCNEANIMOHHOT0 00C/Ie0BAHUS I0KHOTO PerMoHa Y30eKHCTaHa — TeppUToOpHii

CypxaHaapbHHCKOI 00,1acTH,0bLIH COOPAHBI MeCTHBIE COPTA M (pOPMBI TPaHATa 0OLIKHOBEHHOTO.
JanHble 00pa3ubl NpUBJEeYeHbI B MUPOBOIi TeHO(OH MJI0AO0BO-ITOAHBIX KYJIbTYP M BHHOrpaga
Hay4Ho-HncciIe10BaTeIbCKOT0 HHCTHTYTA PACTEHHEBOJACTBA € LEIbI0 HAJNEKHOIO COXPAHEHHMSI MX
A Oyayuwiero NOKOJeHHsl M MCHO0Jb30BAHMSI B KayecTBe ILEHHOI0 HCXOJHOI0 MaTepuajia B
Pa3JIMYHBIX HAPABJEHUAX OMOJOTHYEeCKON HAYKH, a TAK/Ke HAPOJAHOI0 U CeIbCKOr0 X03siCcTBAa.

Kniroueswvie cnosa: eparnam, 3KCI’!€()MI4MOHHO€ 05Cﬂ€()06aHue, MecmHvle copma, pa3Hoo6pa3ue,
moeapHbvle U 6Kycoeble Kavecnisda, ypo:)fcaﬁHocmb, bonesnu u epedumeﬂu
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BBEJIEHUE

['panatr oOwbikHOBeHHBIN (Punica granatum L.) oTHocutcs k poay I'panar (Punica L.),
cemeiicTBy [lepbennukoBsle (Punicaceae). B Y30ekucrane rpaHar siBiseTcs Beaylien cyOoTpo-
NUYEeCKOW KyiabTypol. ['paHaT BeIpammBaeTcs BO BCEX permoHax pecrnyosuku. OCHOBHbIE
rpaHaToOBbIC IUIAHTALMU PACIONOXKEHbl B oOnacTsax Pepranckoil nonunsl, KamrkagapbUHCKOH,
Cypxannapeunckoii, Camapkanjackoii u byxapckoir oOnactsx. B pecnyOnuke rpaHaT Takxke
BCTPEYAETCS U B JUKOpACTYyIIEM COCTOAHUU. JlukopacTtymue (GopMbl rapaHta MpeACTaBIsSIOT
MHTEpPEC B CeNIEKLUOHHBIX 1enax. OHu npouspactaioT B 6accelinax pek Tynananr, Canrapiak, B
ropubsix cucremax 3amajgHoro Tsue-lllana, depranckom u I'mccapckom xpedrax. OHU pacTyt
OJIMHOYHBIMM KycTamu win B coobectBe (Kpacnas kuura Y3oekckoit CCP, 1984).

LenTpanpHas A3us sBiIs€TCS OJHUM M3 LIEHTPOB IIPOMCXOXKIECHUS KYJIbTYPHBIX PacTEHUH
(BaBunos, 1982). Ona Oorara MeCTHBIMM cOpTamMH M (OpMaMu KyJbTUBUPYEMBIX BHJIOB
IUIOAOBBIX KynbTyp. Knumar Y30ekucraHa XapakTepu3yeTcsi pe3KOoil KOHTHHEHTAJIbHOCTbIO,
3aCyIUIMBOCTBIO, JNE(PHUIIMTOM BOJHBIX pPECypcoB, obOmimeMm Termia u cBera. bomee 60%
KYJIbTUBUPYEMBIX 3€MeJb 3aCOJIEHbl B PA3JIMYHOM cTeneHU. PernoHsl pecnyOanuKu OTIMYaroTCs
[TOYBEHHO-KIMMATUYECKUMHU YCIOBUSAMHU. YcioBusi PepraHckol M 3epaBIIaHCKOW JOJIMHBI,
Xope3mckoro u byxapckoro 0a3ucoB, NMPEArOPHBIX U TOPHBIX PAHOHOB, FOJKHBIE PErMOHAX
pecnyOJIMKM Pe3Ko OTJIMYaeTcs ApYyr oT Apyra. B atux ycinoBusix (opMHpOBalINCh MECTHBIE
copTa IUIOJOBBIX KYJIbTYp, B TOM 4YHCI€ U TpaHara, Haubojee MPHUCIOCOOJIIEHHbIE K
3aCylUIMBOMY KJIMMATy, 3aCyXOYCTOMYMBBIE, COJICYCTOMYMBBIE U YCTOMYMBBIE K CTPECCOBBIM
(akTopam BHEIIHEN Cpeabl.

Pa3znnumne pervoHoB Mo MPOAOIKUTENBHOCTH BEr€TaTUBHOIO Iepuoja, cymme 3hQexTus-
HBIX TEMIIEPATyp, HACTYIUIEHUI0O MHUHHUMAJbHBIX U MAaKCUMAaJIbHBIX TEMIIEpATyp U IO APYTUM
METEOPOJIOTUYECKUM DJIEMEHTaM, CUJIbHO BIIMsAET HAa (OPMUPOBAHNE MECTHOTO COPTUMEHTA U 1O
3TOM NPUYMHE KaKIbIH PETMOH MMEET CBOW COPTHMEHT IpaHaTa, XOpOILO MPHUCIIOCOOICHHBIN K
MECTHBIM YCIIOBHSIM.

MecTHble copTa rpaHara UMEIOT BaXHOE 3HAUEHUE B CEJIEKIIMM, KaK MCXOJIHBII MaTepuain
JUIS BbIBE/IEHUS HOBBIX copToB. Ho, B mocienHue rospl moj BAMSHUEM Pa3IHYHbIX (aKTOpOB, B
OCHOBHOM AaHTPOIOTEHHBIX, HAOIIOAeTCs COKpAIleHUWEe apeaja M yrpo3a HCUYE3HOBEHMS
MECTHBIX T€HETUUYECKHX PECYPCOB CEIbCKOXO03UCTBEHHBIX KYJIbTYP U UX AUKUX COpoAHUYEH. ITO
HaOJII0AAeTCs U C MECTHBIMU COPTAaMH I'paHaTa.

[ToaTromy cOOp MeCTHBIX COPTOB M (OpM IpaHaTa OOBIKHOBEHHOI'O, YCTAaHOBJIEHHE HX
apeasia, NpHUBJICYCHHE MX B MHPOBOM TeHO(OH]I IUIONOBO-SATOAHBIX KYJIBTYp M BHHOIpaja
Hay4Ho-nccnenoBaTenbckoro MHCTUTYTa PAacTeHUEBOACTBA (panee CpedHneazuamckuil guauan
Bcecorosnozo nayuno-uccieoogamenvckozo uncmumyma pacmenuegoocmea umenu H. M. Basu-
J106a), W3ydeHHe oO0Opa3loB C XO3SHUCTBEHHO-IIEHHBIMH TpPU3HAKAMH W CBONCTBAMH HMEET
Hay4yHOE U IIPAKTUYECKOE 3HAYCHHE U SIBIIIETCS BECbMa AKTYaJIbHBIM.

MATEPHAJIBI U METObI UCCJEJOBAHUN

Omnpenenenue apeanoB pacCIpoOCTPaHEHUsI COPTOB U POPM CEIbCKOXO03UCTBEHHBIX KYIbTYD,
AKCTICIUIIMOHHBIE COOPBI, @ TaKXKE IMMOMOJIOTHYECKOE OINMHMCAHWE TUIOJOB OCYIIECTBISUIUCH IO
METOANYECKUM YKa3aHusIM Bcepoccuiickoro HayyHO-MCCIIEI0BATEIbCKOTO MHCTUTYTA T'€HETH-
yeckux pecypcoB pactenuid mumenn H.M.BaBumoBa u Bioversity International (ButkoBckuii u
ap., 1970; Iletposa u ap., 1989; Ileitntunr, 1997).

PE3YJbTATBI HCCJAEJOBAHUN U UX OBCYXKJIEHUE

OKcIeAUIMOHHbIE 00CIe0BaHusI NPOBOJWINCH B FOKHBIX pErMoHax Y30ekucraHa — B
CypxaHJapbUHCKOH 00J1aCTH, I'/1e IUPOKO BO3JEIBIBAIOTCS KYJIbTYpa IpaHaTa OOBIKHOBEHHOTO.
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Knumamuueckue ycnosus. O0mactTb HWMEET CBOCOOpa3HbIE IOYBCHHO-KIMMATHYCCKUE
YCJIOBHUS, OTJIMYAIOIMECS OT JPYTruX peruoHoB. I'eorpaduueckoe monoxeHue mo3BoseT 3allu-
iaTbCsl OT CEBEPHBIX, BOCTOYHO-CEBEPHBIX M BOCTOUHBIX XOJIOJAHBIX BEeTpoB. IloaTromy 3mech
3UMOH U JIETOM JIOBOJIBHO BBICOKAsl TEMIIEpaTypa BO3[yXa U KIMMAaT CXOACH C KIIMMAaTOM CYXHUX
cyoTponukoB. [lo 3TOi mpuuMHE MIUPOKOE pacnpoCTpaHEHHE HUMEIT CyOTpOINHUYECKUE KyIb-
Typbl. beamopo3usblil nepuon anurcs 6osee 265 nHeil. 3uma Teruias v KopoTtkas. Jleto nmponon-
JKUTEIBHOE, CYX0e W jkapkoe. MaKkcHMalbHas TeMmIieparypa Bo3myxa cocraBisier 48-50°C.
KonnyectBo ocaaxoB 10 400 MM B roj, BBUIY 4Y€ro HEBO3MOXKHO BBIpAIMBaTh IpaHaT 0Oe3
OpOILLEHUS.

JUis 10KHBIX 30H Y30eKHCTaHa 3aCyXOyCTOMYMBOCTB, >KapOCTOMKOCTh U YCTOMYMBOCTH K
MO3/JHEBECEHHUM 3aMOpPO3KaM SBIIIOTCS BaXHEHIIMMU OMOIOrMYECKHMU CBOMCTBAMU COPTOB,
OIPENIENIAIONUMH UX MPOJYKTUBHOCTh B MECTHBIX YCIOBHUAX. DKCIEIUIIMOHHbBIE 00CIeI0BaHUs
npoBoauiuck B lllepadanckom, Kymkypranckom, JIxapkypranckom, Jenayckom, Jlammnoaban-
CKOM paiioHax. MecTHOe HaceJleHHe Ha CBOMX NPHUYCaJeOHBIX ydyacTKaX MPEANOYUTAaeT 3aHU-
MaThCs BBIPAIlMBAHUEM I'paHaTa, IOCKOJbKY 3Ta KYJIbTypa B MECTHBIX YCJIOBHSX SIBJISETCS KO-
HOMHUYECKH BBITOJIHON U Hanbosee NprucnocoO0IeHHON K TOYBEHHO-KIMMAaTHUECKUM YCIIOBHSIM.

B pesynbrare skcneaquimoHHOro obcienoBaHus (GepMepCcKUX XO3SHCTB M HpUycaneOHbIX
y4acTKoOB ObLTM cOOpaHbl MecTHbIe copTa rpaHata. OT6op 00pa3loB MPOBOAUICS IO CIENYIO-
IIUM KpUTEepUsM: /) BKYCOBbIE U TOBapHbIE KauecTBa IUIOJOB; 2) JIEKKOCTh; 3) YpOXKAHHOCTB;
4) okpacka 3epHa M COKa; J5) pa3Mmep IUIOJIOB; 6) MPUTOAHOCTb IUIOJOB K HepepadoTKe;
7) YCTOMYMBOCTH K CTPECCOBBIM (DaKTOpaM BHEIIHEH Cpelpl: K 3acyxe, K HU3KUM OTpHIa-
TEJBbHBIM TeMIlepaTypaMm; §) yCTOMYMBOCTh K OOJIE3HSAM M BPEAMUTENSIM M MO APYTUM XO3sHCT-
BEHHO-1ICHHBIM MPU3HAKaM.

B CypxangappuHckoil obmactu uMeeTcst 6osblioe pasHooOpasue rpaHara, U OuY€Hb 4acTo
BCTPEUAIOTCS OJHOMMEHHBIE 00pa3Lbl, XOTSI OHU PA3JIMYAIOTCS MO0 HEKOTOPHIM XO03HCTBEHHBIM
npu3HakaM. JlaBas uMs oOpasily MeCTHOE HacesieHue Oosblie o0paliaeT BHUMaHHE Ha OKPACKy-
«Kusun anop» (kpacusiii epanam), «llymruanop» (po3oewiti epanam) U TONIIUHY KOXYPBI-
«tOnkanyuak» (monxas xoocypa), «Kanun nydak» (moacmas Koocypa); Ha BKYC IUIOJIOB-
«lupun anop» (craoxkuii epanam), «AYIUKAHOP» (KUCIbIU epaHam); Ha CPOKH CO3PEBAHMSI-
«Qpranuuiapy» (parocospesarowuti), «ABTYCTOBCKHI»; IO MeCTy NpoM3pacTaHus oOpasia-
«Jamnaban», «Tamkypran» u T.4. Hekoropble copta Ha3bpIBalOT MO AByM IpusHakaM - «Kapa
KalluHoknydak» (Kapa katiun 6enas koocypa), «Kapa kaiimn kuswn nydak» (Kapa xatiun
KpacHas kodcypa). YToObl CUCTEMaTU3UPOBATh CYIIECTBYIOIIEE pazHooOpasue rpaHara Heooxo-
IMMO JIeTallbHOE€ M3y4YeHHE OCHOBHBIX MOP(OIOrHYECKHX INPU3HAKOB U OHOJIIOTHYECKUX
0COOEHHOCTEI MECTHOTO COPTUMEHTA I'paHaTa.

OcHoOBHast Macca MECTHBIX COPTOB rpaHara CypxaHJIapbUHCKOM 00J1aCTH CO3pEBaEcT B KOHLE
ceHTsI0ps - B Havyasne okTsa0ps. Hambonee mo3gnue copra - «tOnkanmyuak» (orcapkypeanckuil
pation, ceno «llopnokionoys», pepmep- Anukynos M.) co3peBarOT B cepeJuHe OKTAOpPs, Haubosee
paHHuil copT - «ABryctoBckuit» (lllepabaockuii pation, ceno «Awup-Xasacmy, ¢hepmep-
FOcynanues I'.) co3peBaeT B IEpBOI MOJIOBUHE aBI'yCTa.

BrolisiBnieHBI BBICOKOYpOXKaiiHbIE, KPYIHOIUIOAHBIE COpTa rpaHara, ¢ XOPOLICHIIEHKKOCTbIO
wio0B. OToOpaHbl KPYIHOIUIOAHBIE COpTa, CPEeIHAs Macca UX IMiIoJoB cocrasisger 710-740 r-
copra «Kammuprena-1» u «Kamnuprena-2» (maba. 1, puc. 1-2). Ilo cpenneit macce mioga OHA
IIPEBOCXOJAT CTaHAAPTHBINA copT rpaHara «Ka3zake aHOp». Y HHMX JOCTaTOYHO BBICOKAas TpPaHC-
noprabenbHOCTh. Bblcokue BKycOBbIE KayecTBa IUIOAOB HMMEIOT copra rpaHata «Jloma» u
«fOnkanyuak». CpenHsass macca UX IUIOAOB cocTaBisieT 619-666 r. YV BBIABICHHBIX COPTOB
rpaHaTa IUIOJbl UMEIOT BBICOKYIO JIEKKOCTh. Ilnoasl copra rpanara «Kamnuprena-1» xoporio
XpaHATCA [0 ampels Mecsla, HE Tepss TOBapHbIX M BKYCOBBIX KauecTB IUI0A0B. [lo atum
MIOKa3aTessiM COPT HAXOJIWTCS Ha YPOBHE CTaHIApTHOro copTa rpanara «Kazake anop». Ilpu
9TOM HE3HAYUTEJIBHO MPEBOCXOAUT €r0 110 MaCCe IIIO/0B.
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Ta6auna 1. OcHOBHBIE X035CTBEHHO-IIEHHBIE IPU3HAKN MECTHBIX COPTOB I'paHaTa OOBIKHOBEHHOTO,
CcOOpaHHBIX B IEPHOA IKCIEIUIHUOHHOTO o0cnenoBanus CypxaHIapbUHCKON o0sacTu

Pa3smepsi IIpono-
Macca
Ha3Banue 1012 Cpoxn JKUTEJIb-
MecTo coopa odpa3na mnioaa,
odpa3ua N B IHaMeTpe, co3peBaHusi HOCThH
cM XpaHeHHUst
Hocapkypzanckuii paiion
IIT nex. aBrycra
Ceno «XyKaKHILIOK Capuxanop 156 7.0x64 I nek. ceHTAOps AAuBapp
Kanun myuyak 371 9,1x8,9 15-20 oktsi0ps | PeBpaip
Ceno «Typkman» Kusui myyak 465 9,8x9,2 15 okTs16pss |Mapt
Ceqo «Ilopaokwoanys» Onkanyyak 666 11,0x9,9 15-20 okts10pst | Mapt
Ceno « MUHTYHHOP» Ka3zakeanop 678 10,9 x 10,2 20 okTsi0pst | Anipeinb
Illepabaockuii paiion
®epmepckoe X035iCTBO Jloaa 619 11,1 x 10,2 1 okTs16pst JexaOpb
«Cyxpoo» Kamnuprenma-1| 711 12,0x 10,1 15-20 oxts10ps | Anipenb
Depmepckoe xo3stiicTBO Kanun myuyak 440 9,6 x 8,7 15 okts16pss  |Mapt
«Haspy3»
depmepcKoe X0351iCTBO 25 ceHTsIOps —
«HuzomummaCyxpoo» Kammuprena-2 | 739 11,7x 104 10 okTs6pst Mapr

Pucynox 1. Pasnoo6pasue 00pa3noB rpanata 0OBIKHOBEHHOTO, COOPaHHBIX B IIEPHO]T
SKCTIEANIIMOHHOTO 00cnenoBanns CypxaHIapbHHCKON 001acTh
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Pucynok 2. Copr rpanara o0bikHOBeHHOTO «KamMmnupremna-2», coOpaHHbIi B hepMEpCKOM X03SHCTBE
«Huzomumauna Cyxpoo»s lllepabanckom paiione CypxaHaapbHHCKOI 001acTh

B cene «Xyxa kunuiak» J[xapkypranckoro paiiona B npuycane6HoM ydactke Badoesa JI.
ObLI OOHApPY)KCH OpPWUTHHAIBHBIM 00pa3en- >KENThld TpaHaT Oe3 IOIypPO30BOH OKpPACKH.
Co3zpeBaeT B KOHIIE aBrycTta — Havdane ceHTsa0ps. [lmoasr menkue, maccoir 150-160 r, B nexke
XOpOILO COXpaHstoTCs N0 sHBaps. [lpu 3amuTe MI0J0B OT HPSIMBIX COJMHEYHBIX Jy4del OHH
CTAHOBATCA OYEHb NpPHUBJIEKATEIbHBIMU. BKyc ynoBierBopuTenbHbIA. COPT MMEET XOpPOIIYHO
PBIHOYHYIO IIEHHOCTh. Heo0X0A1MMO H3yYuTh €ro OCHOBHBIE OMOIOTHYECKUE OCOOCHHOCTH.

B nepuon skcnenuIMOHHOrO 00cieloBaHMsS M3Y4eHbl HapoJHbIE CHOCOOBI OOpBOBI ¢
00JIe3HAMU U BPEIUTENSIMU, KOTOPbIE HAHOCAT OOJIBIION yIIiepO IpaHaTOBBIM ILIAHTAIMSIM B
bepMepckux X03gUCTBaxX U npuycageOHbIx yyacTkax. OcoOblil HHTEpecC MPEICTaBIseT U3yUeHHE
HApPOJHBIX CIIOCOOOB OOPHOBI ¢ OOJIE3HAMHU U BpEAMTEISIMUA TpaHaTa. BakHeHIM BpeauTenem
rpaHaTa sIBJISIeTCS IpaHATOBasi OTHEBKa-IJIOJOXopKa—Euzopherapunicaella Moore. Ona pac-
IPOCTPAHEHA MOBCEMECTHO, J1aeT 4-5 MOKOJIEHUH B 3aBUCUMOCTH OT KJIMMAaTHYECKHX YCJIOBUMI
MeCTHOCTH. babouka OTKJIajpIBaeT siilla B YalleYKd WIM TPEIIMHBI MmI0a0B. OTpokaaroTcs
TYCEHWYKH M BHEIPSIOTCS B IUIOJABI 4Yepe3 yaulleuky. BcerencTBue 3TOro miojabl 3arHUBAIOT,
TEPSIFOT TOBApHBIE U BKYCOBBIE KAUECTBA U, B KOHEUHOM CUETE, PE3KO CHUXKAETCS YPOIKANHOCTD.

st GophOBI C TPaHATOBOM OTHEBKOM-IIONOKOPKOW MECTHOE HaCelIeHHE, KpPOME XHUMH-
YeCKUX Mep O0pbObI, MPUMEHSIOT TPAIUIIMOHHbBIE HAPOAHBIE METOIbI. Yalleuky KaKaoro mioaa
B OTJEJIbHOCTU OYMIIAIOT CIEUMAJbHBIMU IpYTUKaMU u3aiiBoBoro mnobdera. [locie wero B
YalleyKy 3aKJIablBalOT TIIMHAHBIN pacTBop. HOTIA B MIHHY 100aBIAIOT A10XUMUKATHL. bosee
HOIYJISIPHBIM ~ CPEJICTBOM  OOpPBOBI €  TUIOJIOKOPKOM  SIBISICTCS HM3OJAIMS  KXKAOTO III0AA
MENIOYKaMU U3 Tpy0oil XxIom4arodyMakHON TKaHU. MEIIOUKH 3alUIIal0T TUIOABI HEe TOIBKO OT
IUIOZIO’KOPKH, HO M OT COJHEYHBbIX 0K0roB. Ilnojpl B Memoukax UMEIOT 0ojee BBITOJHBIN
TOBapHbI BUA. MElIoYKH MOKHO UCIIOJIb30BaTh MIOBTOPHO HECKOJBKO JIET.

Takum 00pa3om, B pe3ysbTaTe AIKCIEAUIIMOHHOTO oOcienoBaHusi tepputopuii CypxaH-
JApPBUHCKONW 00JIaCTH — I0)KHOTO peruoHa Y30eKkucTaHa coOpaHbl MECTHbIE copTa U (HOpMBI
rpaHaTta OOBIKHOBEHHOTO W OHU IIPHUBIICYCHBI B MUPOBOI T€HO(MOH] IIIOA0BO-ATOAHBIX KYIBTYP
U BuHOrpaza HayuHo-mccieoBaTelIbCKOr0 MHCTUTYTa PAaCTEHUEBOJCTBA C LIEJIBIO HAJEKHOIO
COXpaHEeHHsI X sl OyAyIIEero IMOKOJICHUS W HMCIOJIB30BaHHUA B KaueCTBE I[EHHOTO MCXOIHOTO
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MaTepI/Iana B paanqHHx HaHpaBJ'IeHI/ISIX 6HOJIOFI/I‘-ICCK01>1 HayKI/I, a TaKXeE H&pO}IHOFO %1
CEJILCKOT'O XO35AMCTBa.

BbIBO/IbI

[TouBeHHO-KIMMAaTHYECKUE YCIOBHsS Iora Y30eKkucTaHa OJarompusTHel Uil pocTa H
Pa3BUTHS KYJIbTYpbl TpaHaTa OOBIKHOBEHHOTO.

B TeueHMM HECKOJNBKHUX CTOJETMH HApOJHBIMU CEJEKIMOHEpaMU OBbLIM  CO3JaHBI
BBICOKOITPOYKTHBHBIE COPTA rpaHaTa ¢ BHICOKMMH KadecTBaMH 110/10B. OHU (hOpMUPOBATIUCH B
MECTHBIX YCJIOBHSIX, XOPOLIO aJalTUPOBAaHbl K HUM M YCTOWYMBBI K CTPECCOBBIM (haKTOpam
BHEULIHEN cpebl. DTOT IPOLECC MPOJIOJIKACTCS U M0 CeH JIeHb. DTO BbI3bIBAET HEOOXOIUMOCTD
PEryJIsIpHOrO 3KCHEIUIIMOHHOIO 00CIeI0BaHNs HE TOJBKO HA TEPPUTOPUHN Y30eKHCTaHa, HO U B
COIPEEIbHBIX TOCYIapCTBaX, IJ€ TaKXKe HUMEITCS CBOeoOpa3Hble MECTHbIE copTa U (POpMbI
rpaHatra 0ObIKHOBEHHOTO.

Copta unu hopmbl rpaHaTa 0OBIKHOBEHHOTO MMEHYIOTCS MECTHBIM HACEJICHUEM 10 OKPACKe
U TOJIIMHE KOXYpBl, BKYCY IUIOZOB, CPOKY CO3pPEBaHMs, IO MECTY INPOUCXOXKICHUS WU T...
Haubonee panHue MecTHbIE coOpTa rpaHaTa CoO3peBaloT B MEPBOIl IOJOBUHE aBrycTa, a Hanboiee
MI03/IHUE B CEPEUHE OKTIOPSL.

BrolsiBnieHBI KPYMHOIUIOAHBIE COPTAa C XOPOIIMMHU TOBAapHBIMH M BKYCOBBIMHM KaueCTBaMU
wionoB. Copra «Kamnuprena-1» u «Kamnuprena-2» umeroT mioasl Maccoit 6onee 750 r. OHu
UMEIOT XOpourylo TpaHcnopradenbHocTh. Copra «Jloma u «fOmka mnydak» OTIMYAIOTCS
BBICOKMMH BKYCOBBIMH Ka4€CTBAMH IIJIOJIOB. BOJIBIIMHCTBO BBISBICHHBIX COPTOB I'paHaTa UMEIOT
BBICOKYIO JIE)KKOCTh M XOPOILO XPaHATCS, HE TEPsisl TOBApHbIE U BKYCOBBIE KaueCTBA ILIOJOB 0
MapTa - anpens Mecsua.

O6Hapy»xeHa MajopacrpocTpaHeHHasi popMa rpaHata OOBIKHOBEHHOTO C JKEJITOW KOXKYpOH
0e3 MoKpoBHOI okpacku. Ho miospl ee MeIKue U COXPaHSIIOTCS 10 SHBapsl Mecsla CIeAyIOIIero
roza.

[IpoTuB BpeauTeseil, B 4aCTHOCTH IPAHATOBOI OIHEBKU-TUIOA0XKOPKH (Euzopherapunicaella
Moore.), MECTHBIM HAaceJICHHEM MPUMEHSIOT HE TOJIBKO PEKOMEHAYEMbIe IMpenaparbl, HO U
HCIIOJIb3YIOT HAPOJHbIE METO/bI, TAKME KaK 3aIIOJIHEHUE YalIeUKU IUI0/A, ITIMHON CMELIaHHOM C
SJIOXUMHUKATaMU.

MupoBoii reHo(OHI IUIONOBO-SATOAHBIX KyJIbTYp M BHHOrpana Haydno-uccrnenosa-
TEJIbCKOTO HMHCTUTYTa PACTEHHEBOJCTBA OOOTalleH HOBBIMM IIEHHBIMH OOpa3laMu TIpaHaTa
OOBIKHOBEHHOT 0.
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OZBOKiISTANDA NARIN XALQ SELEKSiYA SORTLARI
"K.I.Baymetov', F.X.Abdullayev', U.H.Turakulov

'Bitki¢ilik Elmi Todgigat Institutu

*Bitkicilik Elmi Tadgiqat Institutunun
Surxandarya tacriiba stansiyasi

Moqaloado nar (Punica granatum L.) bitkisinin genis miixtalifliyi ilo xarakterizo olunan Ozbokistanin
conub bolgasinds aparilan ekspedisiya tadgigatlarinin naticalari taqdim olunur. Torpaq va iglim soraitinin
xiisusiyyatlori — kaskin kontinentalliq, su ehtiyatlarinin catismazligi, uzun vegetasiya dovrii yiiksak
effektli temperatur comi, quraq iqlims on ¢ox uygunlasan, quragliga vo ekoloji stress amillorino davaml
nar sortlarinin yaranmasina gorait yaratmsdir.

Yerli nar sortlar1 yeni sortlarin yaradilmasi {igiin baslangic material olaraq seleksiyada vacibdir.
Lakin son illorde miixtolif amillorin, asason antropogen amillorin tosiri altinda, bitkilorin vo onlarin
yabani acdadlarinin, yerli genetik ehtiyatlarinin yoxolma tohliikesi mévcuddur. Bu, yerli nar sortlarinda
da miisahids olunur.

Fermer tosorriifatlar1 vo hoyotyam1 saholorindo aparilan aragdirmalar naticesindo Surxondarya
vilayatinin bir sira rayonlarinda meyvalorin yetigmo miiddati, saxlanma miiddoti, omtos vo dad keyfiyyati,
va digar tosarriifat gdstaricilori baximindan farqlonan miixtalif nar sort vo formalari askar edilmisdir. Bu
bitkinin yerli soraitds iqtisadi cohatdon sorfali olmasi va torpag-iglim seraitine ¢ox uygunlagdigina gora
yerli ohali hoyatyani arazilorinde nar becormoys {iistiinliik verir. Yerli ohali niimunslers gabigin rongi vo
galinligina, meyvonin dadina, yetismo miiddstlorine va bazi hallarda iss mangayine gore adlar verir. Yerli
nar sortlarin aksariyyati sentyabr ayinin ii¢lincli ongilinliiyiinds - oktyabrin ilk ongiinliiylinds yetigir.
Daha tezyetison sortlar («Avgustovskiy») avqustun birinci yarisinda, daha gecyetisonlori iso
(«Yupkapugak») oktyabrin ortalarinda yetisir. Yiiksok saxlama keyfiyystino malik yiiksokmohsuldar
irimeyvali nar sortlari, vo az yayilan rongsiz iist qati olan sar1 qabiqli nadir formasi miioyyan edilmisdir.

Ekspedisiya todqiqatlari zamani1 fermer tosarriifatlari vo hoystyani sahslordo nar plantasiyalarina
boylik ziyan vuran xostalik vo zararvericilora qarsi xalq miibarizs {isullart 6yronilmigdir. Zararvericilara,
xlisusan do nar giivesine (Euzophera punicaella Moore.) qarst yerli ohali yalniz tdvsiys olunan
dormanlardan istifads etmir, eyni zamanda meyva tacinin pestisidlorlo qatilmg gil ilo doldurmaq kimi
alternativ metodlardanda istifads edir.

Ozbokistanin conub bdlgasi olan Surxandaryo vilayoti orazilorindo aparilan ekspedisiya todgiqati
naticasindo adi narin yerli sort vo formalar1 toplanmisdir. Golacak nasiller ii¢lin etibarli qoruma vo
biologiya elminin, eloca do xalq vo kond tesarriifatinin miixtalif sahslorinds qiymatli ilkin material kimi
istifadesi magsadi ilo bu niimunolor Elmi Todgiqat Bitkicilik Institutunun meyve-gilomeyva bitkilori vo
lizimiin diinya genofonduna calb edilmigdir.

Acgar sozlar: nar, ekspedisiya arasdirmasi, yerli sortlar, miixtaliflik, amtoo va dad keyfiyyati,
mahsuldarliq, xastalik va zararvericilor

FOLK BREEDING POMEGRANATE CULTIVARS OF IN UZBEKISTAN
"K.L.LBaymetov', F.Kh.Abdullaev', U.H.Turakulov
'Research Institute of Plant Industry,
’Surkhandarya Experimental Station, Research Institute of Plant Industry
The article presents the results of expeditionary surveys in the southern region of Uzbekistan,
which is characterized by a large varietal diversity of pomegranate (Punica granatum L.). Peculiarities of

soil and climatic conditions is sharp continentality, shortage of water resources, long growing season,
high sum of effective temperatures, contributed to the formation of pomegranate cultivars most adapted to
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the arid climate, drought-resistant and resistant to environmental stress factors.

Local pomegranate cultivars are important in breeding, as a source material for breeding of new
cultivars. But, in recent years, under the influence of different factors, mainly anthropogenic, there has
been a decrease in the range and the threat of extinction of the local genetic resources of agricultural crops
and their wild relatives. This is also observed with local pomegranate cultivars.

As a result of a survey of farms and household plots, a number of districts of the Surkhandarya
region revealed a wide diversity of cultivars and forms of pomegranate, which differ in terms of ripening,
keeping capacity, marketability and taste of fruits and other economic characteristics. The local
population prefers to cultivate pomegranate in their household plots, since this crop is economically
profitable and most adapted to soil and climatic conditions in local conditions. The local population gives
names to the samples according to the color and thickness of the peel, the taste of the fruit, the ripening
dates and, in some cases, their origin. The bulk of the local pomegranate cultivars ripen in the third
decade of September - the first decade of October. The earliest cultivars («Augustovskiy») ripen in the
first half of August, and the latest («Yupkapuchak») in mid-October. High-yielding large-fruited
pomegranate cultivars with high keeping capacity were identified, as well as a rare form of pomegranate
with a yellow peel without a colored top coat.

During the expeditionary survey, folk methods of disease and pests control that do great damage to
pomegranate plantations in farms and household plots were studied. It has been established that against
pests, in particular pomegranate moth (Euzophera punicaella Moore.), the local population uses not only
the recommended preparations, but also use alternative methods, such as filling a fetal cup with clay
mixed with pesticides.

As a result of an expeditionary survey of the territories of the Surkhandarya region, the southern
region of Uzbekistan, local cultivars and forms of pomegranate were collected and they were attracted to
the global genepool of fruit and berry crops and grape of the Research Institute of Plant Industry in order
to reliably conserve them for future generations and use them as valuable source material in different
areas of biological science, as well as national economyand agriculture.

Keywords: pomegranate, field survey, local cultivars, diversity, marketability and taste,
productivity, diseases and pests
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VIIK 633.11 575

U3YUYEHUE YCTOMYUBOCTH K 3ACYXE H TEHETUYECKOI'O
PABHOOBPA3USA TEHOTUITIOB MATI'KOU NIIEHUILBI, BBIPAIIIEHHBIX
B PA3JIMYHBIX DKOJIOTMYECKUX YCJTOBUSAX ABEPBAN)KAHA

3.C.TAJKUEB 1.¢.11.6., A.J.MAMEJIOBA 1.6.H., 1onent, M.A. ABBACOB 1..11.6., 101€HT,
C.BTAIXHUEBA, P.T.AJIUEB 1.6.H., mpo.

Hnemumym eenemuyeckux pecypcoe HAHA, Baky, AZ1106, np. A3aonwvie, 155
elcin_haciyev_1985@mail.ru

B padorte mpeacTaBieHbl pPe3yJbTAThl U3YYE€HHS YCTOMYHUBOCTH K 3acCyXxe U TeHETHYECKOro
pa3HooOpa3usi 30 reHOTHNOB MSATKOI MIIEHUIBI, BHIPAIIEHHLIX B Pa3JIMYHBIX YCJIOBHAX A3ep-
Oaiirzkana - Ha AniuepoHe (opomenue) u B I'odycTtane (6orapa), ¢ ucnojn3oBanueMm ISSR map-
kepoB. ISSR mapkepsl, npeacraBasomme co00i CIy4aiHO MOK00paHHBIE MapKePbl, OCHOBAHBI HA
nonumMopdusme 2 MuUKpocaTeUIMTHBIX (parmenToB /IHK renoma. JtoT THMH Mapkepa
HCIOJIH30BAJICS HAMH NIPH OLleHKe Pa3HO00pa3us pacTeHHIl B Pa3IMYHBIX HCCIEAOBAHUIX U ObLIO
A0KAa3aHO, YTO TOJy4YeHHbIE Pe3yJbTAThI COIJIACYIOTCH € pe3yJbTaTaMH cHenu(UuYecKux Map-
KepOoB. Y HCCIeA0BAHHBIX F€HOTHIIOB MIIEHUIBI OBLJIN N3Y4Y€HbI OCHOBHBIE YJIeMEHThI POTYKTHB-
HocTH. [l ompenesneHusl cTemeHH YCTOWYMBOCTH 00pa3smoB K 3acyxe ObLIM MCHOJIb30BaHBI
HeKOTOpble K03(pPUIHEHThI YCTOHYUBOCTH, TAKHEe KAK HHAEKC TojlepaHTHOCTH K cTpeccy (STI),
cpennss ypoxaiiHocts (MP) u cpexnsisi reomerpuueckas ypoxaitHocts (GMP), a Takike MHAEKC
TosiepaHTHOCTH (TOL) M uHAeKe 4yBCTBUTEAbHOCTH K cTpeccy (SHI). Cnenyer oTMeTHTh, 4YTO
BBICOKHE 3HAYEHUS] MHIEKCA YCTOWYMBOCTH K CTpeccy, cCpelHell MPOAYKTMBHOCTH W CpeaHei
reoMeTPHYECKOil YPO:KAiiHOCTH, a TaKKe HU3KHUE MOKA3aTeJ N HHIEKCAa TOJIEPAHTHOCTH U WHAEKCA
YYBCTBUTEJIBbHOCTH K CTPECCy KBHBAJIEHTHBHI BBICOKOW CTa0MJIBHOCTH HCCIeIyeMbIX 00pa3ioB,
4YTO TMO3BOJISIET OLEHMBATH MX KakK cTpeccoycroiiuyuBble. HccienoBanne TreHeTHYeCKOTO
pa3Hoo0pa3usi TeHOTUIIOB MSTKOW MIIEHMIbI BbISIBUJIO HanOoJiee BHICOKHE MOKA3aTeJIN CpelHei
ypoxaitnoctu (MP=48.1) y var. murinium (YBFS12), ungexca tonepantHoctu (TOL) — y var.
erythroleucon (YBFS35), cpennereomerpuyeckoii ypo:xkaiiHoctu (GMP=46,1) u wungekca
TosiepaHTHOCTH K cTpeccy (STI=1,0) — y var. cianotrics (YBFS45), unaexkca cTpeccoycToi4nBOCTH
(SSI= -1,3) - y var. erythroleucon (YBFS35). B 0CHOBHOM ommeuena nojoxcumenibias CTaTUCTH-
YeCKH 6bICOKO3ZHAUUMASA C8:A3b MEKIY UCCIe0BAHHBIMU NMpU3HaKamMu. B menom 0b1710 uaeHTHUINI-
poBano 121 ¢parmenTa, u3koTopsix 97 6b11M moauMopdHbIMH. KosimdyecTBo amMmniauduumnpoBaH-
HBIX MOJUMOPGHBIX (PparMeHTOB BapbupoBaio B mpeneie 57-100%. Bapuanusa nokasaresiei
nonumMopguoro uHpopmanmonsHoro mnorenmuana (PIC) y wucnmoas3oBannbix 15 mnpaiimepos
kojiedanacs ot 0.270 no 0.48. U3 moaydeHnbix 97 moaumopgpux JokycoB 37 ObLiM HauboJjee
undopmaTuBHbIMH. KiiacTep ananu3 BuIABUJI HanGojee reHeTHYECKH OJM3KMMHU T€HOTHIIBI var.
albidum (YBFS48) u var. barbarossa (YBFS43), y KoTOpBIX HHAEKC reHeTH4eCKOM 0J1M30¢TH ObLI
pasen 0.434.

Knrouesvie cnosa: msckas nuienuya, sacyxa, moJjepaHmHoCcmy, ceHemuvecKkoe pa3H006pa3ue,
2eHemu4ecKoe cxo0Cmeo.

BBEJIEHUE

Poct uncneHHOCTHM HaceneHUss W CHUXEHHUE OuopaszHooOpasusi co3gaeT MpoOJeMbl IS
obecrieyeHus JT1o1ed NPOJyKTaMH MUTaHUSL.

Bricokas u HHU3Kasl TeMIleparypa, 3acyXa, 3aCOJICHUE MOYBbI, HAIMYHME TSKEJBIX METaJJIOB
OOBIYHO HApPYIIAIOT )XKU3HEHHbIM LMK Beicmnx pactenuit (Hoerling, Kumar, 2003; Peters et al.,
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2004; AnueB u ap., 2019), sBusisich riaaBHbIMUA (paKTOpaMH, OrpaHUYMBAIOLUIMMH YPOXKAHHOCTh
pactennii (Flowers 2004; Parida, Das, 2005; Munns, Tester, 2008).

3acyxa, OAMH M3 OCHOBHBIX OTPHIATEIbHBIX (DAKTOPOB BHEIIHEH CpE/bl, OKa3bIBAOIIMM
HEraTUBHOE BIIMSHHE HAa HPOAYKTHUBHOCTH pacTeHHH. B cBA3M ¢ r1oOanbHBIM MOTEIUIEHUEM
KJIMMaTa BO3pacTaeT pa3Mep IUIOLaJel, Ha KOTOPBIX pPACTEHHUS IOJBEPraroTcs JIEHCTBUIO
BoaHoro nedunuta (Chaves, Oliveira, 2004). CornacHO COOOUICHHIO MEXIPABUTEIHCTBEHHON
Ipynnbl 0 MU3MEHEHHWIO KIuMMaTa, CpeAHsisi Temmeparypa Ha IutaHere K 2025 rogy Moxer
nosbicuthes Ha 1°C, a k 2100 — ma 3°C. B pesyinbTaTe MOIYT HNPOU3OMTH CYLIECTBEHHBIE
M3MEHEHHUS apeajioB TUKON (uUIopbl, reorpauyeckoro pacrpeaeacHus KylIbTYpPHbIX PACTEHUH U
MPOJOIKUTENFHOCTH CeNbCKoXo3siicTBeHHOro ce3ona (Wahid et al, 2007; Kalefetoglu,
Ekmekei, 2010), motepu mo 50% maxoTHBIX 3€MeENIb CEIbCKOXO3SIMCTBEHHOTO HA3HAYCHUS
(Mahajan, Tuteja, 2005).

B stux ycnoBusix HEOOXOAMMO MOBBICUTH YPOXXKaHHOCTb PAcTeHHM, BHEApSs B IPOU3-
BOJACTBO CPECCYCTOMYMBBIE COpPTA, OTIMYAIOIIMECS BBICOKOW INpPONYKTUBHOCTHIO. Co3maHue
TaKMX COPTOB IPEJIoJaracT U3y4eHHe TeHETUYECKOro pa3Hoo0pas3us MONyJssui, HaKOIJICHHE
uHbOpMalUK MO XapaKTEepUCTHKaM IMPHU3HAKOB pacTeHuil. [ljis 3Toro HeoOX0IUMO H3yueHHe
reHoOH/Ia pacTeHHH, OIlEHKa pa3HooOpa3us pactenuii, ux macnoprusamnus (Fischer, Maurer,
1978; Mamedova et al.,2015; Nuriyeva et al., 2016) Mcnonb30BaHue reHETUYECKHX MapKepoB
MO3BOJISIET HMICHTU(OUIIUPOBATh M CPABHHUBATH AUICNU Pa3InYHbIX reHoTHroB (Esselman et
al.,1999; Carvalho et al.,2009; Huseynova et al., 2018; Abbasov et al.,2019).

Pa3Hoo0Opa3ue mouBeHHO-KIMMATUYECKUX YCIOBUN A3epOaiikaHa pu pe3Ko BhIPAXKEHHON
BEPTUKAJIBHOM 30HAJBHOCTH MpPHUBEIO K 0Opa3oBaHUIO OOJBLIOrO KoOJWYecTBa (GopM
KYJIbTYPHBIX U JUKHX 3J1aKOB.

Cenexkuust 3epHOBBIX KyJbTYp, B YaCTHOCTH IIIEHUIbI, Ha TeppuTopun AsepOaiikana
OTHOCUTCSI K TJyOOKOW JpeBHOCTH, K Hadaimy 3emienenus. OO0 3TOM CBHUIETEIbCTBYET
COIIOCTaBJIEHUE COBPEMEHHBIX KYJIbTYPHBIX COPTOB 3€PHOBBIX C POJCTBEHHBIMU JAMKHUMHU
dbopmamu, B YACTHOCTH C AUKOW nBY3epHsHKOW (Triticum araraticum Jakubz.), mmpoko
pacrpoCTpaHEHHOH Ha IOXKHOM M IOr0-BOCTOUYHOM CKJIOHAaX AXCYMHCKHX Top (BOCTOYHBIE
orporu bonbmoro Kaskaza). ['ycTeie 3apociu 3TOW MIIEHUIIBI B COOOIIECTBE C APYTUM BUIIOM
nukopactymeil mmenuns! (7r.aegilopoides Balansa) BnepBble Ha TeppuTopun AzepOaiiixaHa
Obu1H BeLsBIEHBI B 1931 1. M.M . SAkyoumaepom (Sxyoumnep, 1932).

[To muenuto H.M.BaBunosa (BaBuinos, 1926), 3akaBka3pe SIBISETCS CaMOCTOSTEIbHBIM
oyaroM (opMooOpa3oBaHUsl KYyJAbTYPHOH MIICHUIBI, IOAYEPKHUBAs, YTO, IO-BHIUMOMY,
BUI000pa30BaTENIbHBIA MPOIECC MPOUCXOIMI MyTeM YABOCHHS XPOMOCOMHOro Habopa, uemy
CIIOCOOCTBYET TeMIIEpaTypHbIE CMEHBI TOPHBIX pailoHOB. HaxokaeHne peaKkux >HISMHYECKUX
BUJIOB IMUICHULBI (TUMOQEEBH, IEPCUKYM, NaJCOKOIXUKYM) U JIOKaIM3alus OOJIbILIOro
pazHooOpasust 14- u 28-XpOMOCOMHBIX JUKON M KyJIbTypHOM HIIeHHULbI B A3zepOaiikaHe
IIPUBJICKAIN YIEHBIX-OMOJIOTOB IS IIMPOKOT0 U3y4YeHHUs (PUIIOT€HUH U SKOJIOTHH ITUX (POPM.

bonbmias pabora mo M3y4EHUIO TEHETUYECKOro (OHJIAa MPUPOJHOIO pazHOOOpas3Hs
nieHunsl Asep6aiipkana 6suta nposeneHa . J[.Mycragaessim (Mycradaes, 1953). CpaBHuBast
3epHa NIICHUIBI W SYMEHS, HaAHJICHHBIE B apXEOJOTHUYECKHMX pPACKONKaX, C COBPEMEHHO
Bo3zenbIBaeMbiMu, W.J[.MycTadaeB ycTaHOBWII T1yOOKYIO JPEBHOCTH BO3JICJIBIBAHUS 3€PHOBBIX
3JIaKOB U IIEPBUYHOCTh 00pa30BaHUs U PaCHpEesICHUs X Ha TOH TEPPUTOPHH.

Wncturyr I'enermueckux PecypcoB HammonanbHoit Axanemun Hayk AsepOaiimxana
3aHUMAETCs COOPOM, U3YyUYEHHEM M COXPAHEHHEM FeHETHUYECKOTo (POHAA pACTEHU, B TOM YHUCIIE
MATKOH mieHuIs! (Anues u ap., 2002; Pycramos, 2013; I'amxues u ap., 2018).

OneHka reHeTUYECKOro pa3HooOpa3us MPOBOAUTCS Pa3IMYHbBIMU METOAAMM: TPaJAUIIMOH-
HbIMU (MOp(osiornyeckuii), OHOXMMUYECKUMH (IO OETKOBBIM MapKepaM) M MOJIEKYJISPHBIMU
mapkepamu (Rosielle, Hamblin,1981; Carvalho et al., 2009; I'amxueB u.ap., 2015; I'amxues u
ap., 2018; Huseynova et al., 2018).
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B cpaBHeHMM € IPYrMMH CEIbCKOXO3IHCTBEHHBIMU PACTEHUSIMHU, Y 3€PHOBBIX KYJBTYp, B
YAaCTHOCTH Y MIIEHUIIbI, BCECTOPOHHE HCCIEI0BaHbl Takue MOPQOJIOrMYECKUe MPHU3HAKH, KaK
LBET KOJOCAa, 3€pHAa, OCTUCTOCTh MU OMYLIEHHOCTh KOJOCa. DTHU MPU3HAKM Ha MNPOTSHKEHUU
MHOTMX JIeT YCIEUIHO HPUMEHSIOTCS sl OLEHKH pPa3sHooOpa3us BUJIOB, XapaKTEPUCTHKH
KOJUIEKIIMHA U 0TOOpa UCXOHOT0 MaTepuaa /Ui UCII0JIb30BAHUS B CEJIEKIIMOHHBIX TPOrpaMMax.

C ucnosnp3oBaHueM OMOXMMHMUYECKUX W MOJEKYISPHBIX MAapKEpOB Hauyanach HOBas 3pa B
OLICHKE TI'€HETHYECKOT0 pa3HooOpa3usi MILEHUlbl. V3yuyeHue ¢ MOMOUIbIO TJIUMAJAMHOBOTO U
[JIIOTEHUHOBOTO MAapKepOB I'€HOTHUIIOB MIIEHUIBI MO3BOJIMIIA HACHTHU(PHUIHUPOBATH Pa3InYHbIC
OJIOKM aJUIeIbHOTO KOMIIOHEHTa M BBIIBUTh HMX pOJIb B OLIEHKE PAa3JIMYHBIX IPU3HAKOB.
[IpumeHeHrEe OMOXUMHUYECKUX MapKepOB CIIOCOOCTBYET OIPENEIEHUI0 T€HETUYECKOIro IOJIU-
Mopdu3Ma B pa3HOOOpa3uu PaCTCHUMN TIIICHHUIIBI.

Haumnas ¢ 1996 roma st OUEHKM TE€HETMYECKOrO pPa3HOOOpa3usi pacTeHUil craiu
HCII0JIb30BaTh MOJIEKYJISIPHbIE MapKepbl, KOTOPbIE MOT'YT ObITh B (pOpME aKTUBHBIX (parMEeHTOB
JHK (renoB) unu ¢pparmenron JJHK, koTopeie He UMEIOT reHeTUYeCKUX (YHKLIUN KOTUPOBAHUS
(Péter et al., 2013; I'amkues u.ap., 2015).

JIHK-mapkepbl Ipu aHanu3e pacTeHUl HMMEIOT Psl IPEUMYIIECTB IO CPaBHEHUIO C
OpyruMu Mapkepamu. Tak, aHanu3 ¢ MOMOIIbIO 3TUX MapKepOB MOXKET ObITh IMPOBEJIEH Ha
M000H cTazuu pa3BUTHS PACTCHUM, MO3BOJSET MOIYYHUTh TOUHBIE PE3yJbTAaThl 32 KOPOTKOE
BpEMS UCCIJIEIOBaHMsI, HE 3aBUCUT OT (PAKTOPOB OKPY’KAIOILEH Cpellbl 1 MOKET OXBAaTUTh BECh
TE€HOM PaCTEHUsI.

MounekynsipHble MapKepbl BKJIOYAIOT 3 TpyHIbl: MapKepbl Ha OCHOBE TI'MOpHAM3alMM —
RFLP, MonekyispHble Mapkepbl Ha ocHOBE PZR u Mapkepbl [ JIOKYCOB KOJUYECTBEHHBIX
npuszHakoB (QTL). Mapkeps Ha ocHoBe PZR Brmowaror ciyuaiineie (RAPD, ISR, AFLP,
SRAP u 1. a.) u cneunansubsie Mapkepsl (SSR, SNP, CAPS u 1. 1.) (Mueller, Wolfenbarger,
1999; Lin et al., 2007). OTu Mapkepbl aJanTUPOBaHbI AJISl BBISBICHUS Pa3IU4YMid B pa3HbIX
¢parmentax JJHK.

Hcnonws3oBanne RAPD, Bkitouarouiero 10 HyKJI€OTHIHYIO HOCIEI0BATENbHOCTh, MO3BO-
JSeT BBIABUTH NOIMMOPGU3M CIy4alHBIX (PAarMEeHTOB, MOJUMOPGU3M IJIUH aMuIUGuyu-
posannvix ppaemenmos JHK (RFLP), oononykneomuounsiii norumopghuzm (SNP)(Wanjie et al.,
2010).

[lenbto uccieqoBaHUM SBUJIOCH M3YyYEHHE TE€HETHYECKOIo pa3HOOOpa3usi C HCIOJIb30-
BaHueM pa3nuuHblx MapkepoB ISSR. Kak yxe ormeuanocs, ISSR Mapkepsl, npeacTrasisiomue
co0o¥ cimydaitHO MO/I00paHHbBIE MapKephl, OCHOBAHBI HA MOIUMOp(H3ME 2 MHUKPOCATEITUTHBIX
¢parmentoB JJHK renoma. 3ToT TUN Mapkepa MCIOIb30BAJICS HAMU P OLEHKE Pa3HOOOpa3us
pacTeHUil B PA3IMYHBIX MCCIEAOBAHUSAX MU OBUIO J0KAa3aHO, YTO IOJyYEHHBbIE PE3YJIbTaThl
COIJIaCYIOTCS C pe3yJIbTaTaMu CrieHU(UIECKUX MAPKEPOB.

MATEPUAJ U METO/bI

B kauectBe oOBekTa uccienoBaHus ObUI0 B3sATO 30 TEHOTHIIOB MSTKON IIIEHUIIBI,
BBIPALICHHBIX B Pa3JIMYHBIX YCIOBUAX AsepOaiikaHa - Ha ArmnmepoHe (OpolleHuEe) U B
I'oGycrane (Gorapa) (tabmuual). Y wucclieqOBaHHBIX T€HOTUIIOB MIICHUIIBI ObUTA H3y4YEHBI
OCHOBHBIE JIEMEHTHI IIPOTYKTHBHOCTH.

Jnis ompeneneHusl CTENEHUM YCTOHUMBOCTH O0pa3llioB K 3acyxe ObLIM HCHOJIb30BaHBI
HEKOTOpble KOA((UIMEHTH ycToiunBOCTH. [loKasarenu TONEpPaHTHOCTH PACCUYUTHIBAIUCH IO
clleAyIOIUM (hopMyIaMm:

Cpennssa ypoxainnocts MP = (y, + ys)/2

Hnnexc ronepantnoctd TOL =y, -y

Cpemsis reoMerpideckas ypoxkaitaocts GMP =~/ V¢ V p
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Taéauua 1. Criricok 00pasIoB, UCTIOIB30BAHHBIX B padoTe

KOD Novmiixtalifliyi KOD Novmiixtalifliyi
YBFS48 Albidum YBFS75 Geancolutescene
YBFS43 Barbarossa YBFS57 Hostianum
YBFS45 Barbarossa YBFS59 Hostianum
YBFS72 Cianotrics YBFS96 Hostianum
YBFS78 Delfi YBFS63 Leucospermum
YBFS79 Delfi YBFS65 Leucospermum
YBFS34 Erythroleucon YBFS29 Lutescens
YBFS35 Erythroleucon YBFS2 Milturum
YBFS36 Erythroleucon YBFS3 Milturum
YBFS17 Erythrospermum YBFS6 Milturum
YBFS31 Erythrospermum YBFSS Milturum
YBFSI2 Ferrugineum YBFS66 ps.meridionale
YBFS23 Ferrugineum YBFS67 ps.meridionale
YBFS24 Ferrugineum YBFSI Qraecum
YBFS27 Ferrugineum YBFS71 Murinum

Unnekc aysctBuTensHocT K ctpeccy SSI(1- Ve /Y )/ (1- Vi / Y )

WNunekc TonepantHocT K ctpeccy STI= (y p Xy s )/ (y P )Z

rae
Yp — YPO’KaHHOCTB JIF0OOr0 FeHOTHIIA TEHOTUIIA B HOPMAJIBHBIX YCIOBHAX;
Vs —ypOKalHOCTbh JTF00OT0 T€HOTHUIIA B CTPECCOBBIX YCIOBHSIX;

y;— CpCaHssa ypO)KaI\/'IHOCTI) BCEX I'CHOTHUIIOB ITPH HOMHUHAJIBHBIX YCIIOBUAX

yg— CpcaHgAa ypO)KElfIHOCTL BCCX T'CHOTHUIIOB B CTPCCCOBLIX YCIIOBUSAX.

Cnenyer OTMETUTb, UYTO BBICOKME 3HA4YEHMs] HMHJEKca ToyiepaHTHOCTH K ctpeccy (STI),
cpenusisi ypoxkaiHocTh (MP) u cpennereomerpuyeckas ypoxxkaiiHocTs (GMP), a Takxke HHU3KHE
3Hauennss TOL m SHI »kBUBaneHTHBI BBICOKOW YCTOWYMBOCTH y HMCCIEAOBAHHBIX 00pasIoB
IIO3BOJISIFOT OLIEHUBATh UX KaK YCTOWYMBBIE K CTpECCY.

Monexynapnoiti ananusz: VlccnenoBaHue T€HOTHIIOB MSTKOM IIIEHHIBI ITPOBOJIMIIOCH C
ucnonb3oBanuem 15 mapkepos ISSR.

Okcrpakuust JIHK ocymectBisuiack cormacHo mnpotokony LTAB (uermitpumerunam-
monuym Opomun) Doyle et Doyle (Doyle, Doyle, 1987) ¢ HexkoTopbiMH MOAHU(DUKALUAMH.
Konnenrpanuro n crenenp yuctorsl Mosiekynsl JJHK onpenensimm ¢ momompro NanoDrop
(Thermo, NANO Drop, 2000). Kaxngpiii oOpazen pazbasmsimu no 50 ng/pl mos PZR
(monumepasHas nenHas peakuus). Ammmdukanuio JJHK npoBoaunm B peakMOHHONH cMmecu
oobemom 20 Mk, conepxkameit 2 mxa 10 x TILP-Oydepa, 2 mxn cmecu ANTP (5 MM), 1.5 pl
MgCl; (50 mM),2 mka kaxaoro mpaiimepa (10 pmol/ul), 0.1 plpepmenta Tag-nomumepass (1
U/ul) u 2 pl Beinenennoit IHK (50 ng/pl).

JUis MynbTUIIOKYCHOTO aHaJIM3a0bUIM UCHONb30BaHbl 15 mpaiiMepoB ISSR mmnHoi 11-18
HykiaeotunoB (tabmmma 4). Jns TP Obumn mogoOpaHbl clieayronife yCaoBUsS aMIUTA(PUKAIINN:
npeBapuTeNbHAs JAeHaTypanus npu temueparype 94°C B TeueHue 5 MUH, U1 K&KJIOTO [UKIA —
neHatypaius npu 94° B Teuenne 1 MHH, pa3iMyHas TEMIIEpATypa OTKUTa B 3aBUCHMOCTH OT
HCIOJIb30BaHHOTO MpaiiMepa 45 ¢ u npu temmeparype 72 °C B TeueHre 5 MUH (pUHANTBHBIA UK
AJIOHTALIUH.
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AMmduKanuo MPOBOAWIN Ha 3amporpaMMmupoBaHHOM TepMmorukiepe T100 (Applied
Biosystems, CILIA). 3Onexrpodoperunueckuii ananu3 I[ILP-npoxykToB npoBogwin Ha 2%
arapo3HoM rejie ¢ J00aBJI€HHEM 3TUAUYM OpOMHAA U BU3YaJU3UPOBAIU B YIbTPapUOIECTOBOM
CBETE C UCIOJIb30BaHUEM CHCTEMBI T'ellb-JoKyMeHTauuu Bio-Rad.

Cmamucmuyeckuti ananu3. AHanu3 aMIUIMLAPOBAHHBIX (PPAarMEHTOB ObLI MPOBEACH C
NOMOILBI0 KoMIboTepHOH nporpamMmel SPSS (Landau, Everitt, 2004). Ouenky ycTOHYMBOCTH K
CTpecCy OMpEeNesUTH MO MOTEHIHANy ypokaitHocTH (YP), YpOKAHHOCTH B YCIOBHUSIX CTpecca
(Ys), cpenneit ypoxaitnoctu (MP) (Rosielle, Hamblin,1981), cpenneili reomerpuueckoi
ypoxaitnoctu (GMP) (Fernandez, 1992), (TOL) no o0s3aTelbHOMY CHHKEHUIO YPOKANHOCTH
(Yp-Ys) (Weir, 1990), unnekcy uyBctBuTenbHOCTH K ctpeccy (SSI) (Fischer, Maurer,1978),
uHaekcy ToiepanTHOCTH K cTpeccy (STI) (Fernandez, 1992).

JUis OLEHKM T'€HETHYECKOro pPa3HOooOpa3us T'€HOTUIIOB MILEHHUIBI ObLI PaccuuTaH psil
CTATUCTUYECKUX TapaMeTpoB, BKIIOYAs HMHIEKC reHerndeckoro pasznoodpasus (MI'P) (Weir,
1990) u nonumopduslii uHGopmannonnslii noreniuan (PIC) (Roldan-Ruiz et al., 2000).

OneHka reHeTH4ecKkor ONMM30CTH MEXIy 00pa3liaMHu U MOCTPOSHHUE JAECHIPOrpaMMbl ObUIH
IIPOBEJEHBl HA OCHOBE MHHJEKCAa TIEHEeTHYecKoro cxoacrBa JKakkapna, KiIacTepwiIn3alus
OCYIIECTBIISIACh C ucnoiib3oBanueM meroga UPGMA.

PE3YJIBTATBI U UX OBCYKJIAEHUE

Cmamucmuveckuti auanuz. B Tabnuue 2 mnpeicTaBlieHbl CpeAHUE 3HAUEHUs s
UCCIIEIOBAaHHBIX MpPHU3HAKOB, cTaHgaptHoe oTkioHeHue (COT), cranmaptHas omubka (CO) u
koa¢pduuuent Bapuauuu (CV%). Kaxsblii M3 U3y4EHHBIX MPHU3HAKOB XapaKTepHU30BaJICs
BBICOKOM BapHaleIbHOCTHIO.

Tabanna 2. CratucTudeckre noka3aTesu NPU3HAKOB

TOL | SSI | STI | MP | GMP | Yp Ys
Cpennee 10.8 | 0.87 | 0.75 |39.7 | 39.1 |46.9 | 40.3
CranapTHasi olumOKa 1.84 [ 0.14 | 0.02 | 0.71 0.63 |0.66 1.3
CTaHapTHOE OTKJIOHEHHUE 102 | 082 | 0.14 | 4.0 3.55 3.7 7.4
ucnepcust 105 | 0.68 | 0.02 |16.0 | 12.6 |13.8| 56
/Imanmazon 41.6 | 340 | 0.50 | 15.0 13 14.1 35
MuHUMyM -9.8 [-1.30 ] 0.50 | 33.1 | 33.1 [40.9| 18
MakcumMyMm 31.8 | 2.1 1.00 | 48.1 | 46.1 55 53

CamplM  BBICOKMM KO3()(UIIMEHTOM BapHalUM MNPU3HAKOB OTMEYEH JJIs HUHJAEKca
tonepantHoctu (CV = 105,2%), HauMmeHbIIMM — JUIsi MHAEKCa cTpeccoycToitunBoct (CV =
0,02%).

W3 wuccrnenoBaHHbIX HamMH T€HOTUIIOB MSATKOM MIIEHUIIBI CaMyH0 BBICOKYIO CpPEIHIOIO
ypoxaitnocts (MP = 48,1) npossun renorun YBFS12 var. murinium. Camblii BHICOKUN HHIEKC
TOJIepaHTHOCTH 3aukcupoBad sl reHotuna  YBFS35 pasnoBunnoctu erythroleucon,
cocraBuBIIUN -9.8.

WNHaeke cpeHereoOMeTpUYeCKOW YPOKaWHOCTH SBIISIETCSI BaKHBIM IIOKa3aTEJIEM ypOKai-
HOCTH, HAaJIMYME BBICOKOTO MOKa3aTessi KOTOPOro CBUAETEIbCTBYET O 3HAUMUTEIbHOM YCTOWYH-
BOCTU pacTEHUs K cTpeccy. JTOT MoKa3aTesb OblI caMbIM BbICOKUM y reHotuna YBFS017K-45
var. cianotrics (GMP=46,1).

Huszkuii nokasarenp uHzaekca TosnepaHTHOCTH (-1,3), CBHUIETENbCTBYIOIIMH O BBICOKOU
YCTOMYMBOCTH PACTEHUN K JEUCTBHIO HEOJAaronpusaTHOro (akropa Cpelbl, OTMEYEH JUIs
renotuna YBFS3S5 var. erythroleucon.
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CornacHo moiy4eHHbIM JaHHbIM, reHoTun YBFS45 var. cianotrics, y xoToporo mHpaekc
TonepaHTHOCTH K crpeccy (STI) umen HambGonblnee 3HayeHue, coctaBuB 1.0, sBiseTcs
CTPECCYCTONYUBBIN.

AHanu3upys JMTepaTypHble JaHHbIE I0J00OHOrO HampaBieHHs, oOpamaer Ha cels
BHUMaHMe uccaenoBanus Imren Kutlu (Imren et al., 2017). MHgekc cTpeccoycTOHUHMBOCTH
(SSI), mpu oLEHKE YCTOMYMBOCTH K 3acyX€ TIEHOTHIIOB MILIEHUIIbl, BAPbUPOBAI B Ipeaeax
0.02-11.25. T'eHotumbl, y KOTOpBIX BEJIMYMHA MHJEKC CTPECCOYCTOMYMBOCTU MeHee |1,
cuuTaroTcsa ycroiunBeiMu. B uccnenoanusx Farshadfar u ero xomner (Farshadfar et al., 2012)
JMATI030H Kosiebanus uHaeKkca TojepanTHoCcTH K cTpeccy (STI) coctasun 0,31-0,87.

Koppenayuonnoii ananuz. B 3TON 4acTH UCCIIEOBaHMI IPOBOAMIIOCH M3Yy4EHUE KOppe-
JSIUST MEKTY TIOTEHIHAIbHON yposkaitHOCThIO (YD), yposkaitHOCTBIO B yciioBusix crpecca (Y's)
1 uHJeKcamu (Tabiuna 3).

Ta6mmnua 3. KosdduimenTsr koppessaiun Mexay Yp, Ys ¥ ToKa3aTeIIMA MATKOW TIIICHHULIbI

Ys MP TOL GMP SSI STI
v 0,594~ 0,846 0,8237 0,811 0,4937 0,825
p 0,000 0,000 0,000 0,000 0,000 0,000
v 0,841 0,324 0,834 0,302 0,841
s 0,000 0,004 0,000 0,289 0,000
MP 0,811 0,9217 0,4127 0,898
0,000 0,000 0,000 0,000
0,711 0,697 0,845
ToL 0,000 0,000 0,000
0,4237 0,894
GMp 0,060 0,000
0,465
SSI 0,000

B uccnenoBanusx Amupu ¢ komeramu (Amiri et al.,2014), npu n3ydeHUU B3aUMOCBSI3H
MEXIY MEXIy YpPOXKalHOCTbIO B YCJIOBHUSX CTpecca M MOTEHLUAJIbHOW YpOKaWHOCTBIO Y
TFEHOTUIIOB ~ MATKOM  IUICHWIBI, OTMEUYEHA  3HAYUTENbHAsI IIOJI0OKUTEIbHAS KOPPEIALHU
(r=0,534**) mexay yka3aHHBIMH TpU3HAKaMH. B HaImMxX HMCClIeIOBaHUAX OTMEYEHA BBICOKAs
B3aMMOCBSI3b MEX/y YPO>KalfHOCTBIO B YCIIOBHSIX CTpecca M MOTEHLIUAIBHOW ypOXKaHOCTBIO (T
=0,594").

Kak BUIHO M3 AaHHBIX, IPEJCTABICHHBIX B TA0JMIIE, 32 UKIIOUEHUEM B3aUMOCBS3H MEXY
YPOXKaWHOCTBIO B CTpecCOBBIX ycioBusAX (YS) U uHIEKCOM ctpeccycTtoitunBoctu (SSI), Mexmy
OCTaJbHBIMU HCCIIEJOBAHHBIMU HHJIEKCAMHU OTMEYEHA BBICOKO3HAUYMMas 3aBHCHUMOCTb. Tak,
MEXAy MOTEHUHMATbHOM YypoxkaiHocThio (Yp) U JApyruMu HHJEKcaMu HaOdrogaercs
MOJIOKUTEIbHAST KOppeslus. 3HAaYMTEIbHON OblIa 3aBUCUMOCTb MEXKIY YpPOXKAaHHOCTHIO B
cTpeccoBbIX ycnoBusax (Ys) u cpenneit ypoxkaitHocteio (MP) (r=0,846.), Mex 1y TOTEHIIMAIBHON
yposkaiiHOCThIO (YP) U UHIEKCOM TosiepaHTHOCTH K cTpeccy (STI) (r=0,825).

OuenuBass yYCTOWYMBOCTb K 3acyXe TEHOTUIIOB Msrkod mmieHunsl, Farshadfar c
corpynaukamu (Farshadfar, Elyasi, 2012) oTmeTwnu BBICOKO3HAUMMYIO CBSI3b MEXKIY
MOTEHIIMATBLHON ypoxKaHOCTHIO (Yp) U uHAEKCOM TojepanTHocTH K cTpeccy (STI) (1=0,835).

B namux nccnenoBaHusAX 3HAYUTEIbHAS KOPPEISILMS OTMEUAIaCh MEXKAY YPOKANHOCTBIO B
ctpeccoBblx ycnoBusx (Ys) u cpenHereomeTpuyeckoil ypoxaiiHocThio (GMP), paBHas
(r=0,837), mexnay cpeaneil ypoxkailHocThio (MP) U cpemHereoMeTpuyeckoil ypoKaiHOCTBIO
(GMP) — (1=0,921), mexny cpenueir ypoxkaitHocThio (MP) M wHIEKCOM TONEpPaHTHOCTH K
ctpeccy (STI) — (r=0,898).

Fernandez (Fernandez, 1992) cuutaet He0OXOAUMBIM Il MYYEHHS] YCTOMUHUBOCTH K 3aCyXe
U 0TOOpa BBICOKONPOAYKTUBHBIX T€HOTHIIOB HCIOJb30BATh IOKA3aTeIM MHJEKCa TOJIEPAHT-
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Hoctu K crpeccy (STI), cpemneit reomerpuueckoil ypoxaiiHoctn (GMP) u cpenneit
yposxaiinoctu (MP).

B Hamumx wuccinenoBaHUAX 3aBUCHUMOCTb MexAy TosiepaHTHOCThI0 (TOL) wuuHaexcom
tonepanTHocTH K crpeccy (STI) coctaBun ar = 0,845, MexaycpenHed TreOMETpUYECKOM
ypoxaiiHocteto (GMP) u umaaexkcom TtonepantHocTH K crpeccy (STI) r = 0,894, mexmy
uHJeKCcOM cTpeccoycroitunBocT (SSI) u unaekc tonepantHoctu K crpeccy (STI) r = 0,465. B
OCHOBHOM, MEXY NMPU3HAKAMH MSTKOH IIICHUIBI OTMEYAETCsl BRICOKO3HAUYMMAs 3aBHCHUMOCTh
(Farshadfar, Elyasi, 2012).

Takum 00pazom, pe3ynbTaThl HAIIUX HCCIEIOBAHWUN COTJIACYIOTCS C JTAHHBIMH JIPYTHUX
aBTOPOB.

Monexynapnoiti ananusz. I3 uccnenoBanupix 20 mpailMepoB Juisl aHaim3a ObLIM OTTOOpPAHbI
15 s¢pdexruBnbix. Beero 6pu10 upentuduuupoBano 121 ¢parmeHToB, U3 KoTopbix 97 ObuH
nosiumMopdubiMu (80%) u 24 — moHoMopdubIME (20%).

Tabanna 4. ISSR-npaiiMepsl 1 UX CTATHCTUYECKHUE TApaMETPEI

Tin Honumoppusm
IIpajimepsl NOBTOPAIOLIEHCSH KA® | KII® | PIC % ’ ure
MOCJIe/I0BATEJIbHOCTH

UBC808 (AG)sC 6 5 0,4 83.3 0.8
UBCS810 (GA)sT 7 4 0,28 57.1 0.67
UBCS811 (GA)sC 8 8 0,44 100 0.9
UBCS812 (GA)S A 6 5 0,36 83.3 0.83
UBC827 (AC) 8G 6 5 0,28 83.3 0.6
UBC834 (AG)sYT 8 6 0,38 75.0 0.8
UBC840 (GA)STT 10 8 0.36 80.0 0.81
UBCS857 (AC)STT 6 3 0,34 50.0 0.4
UBC868 (GAA)6 8 7 0.41 87.5 0.85
UBC873 (GACAM 6 5 0.37 83.3 0.7

HB14 (CTC);GC 8 7 0.43 87.5 0.8

ISSR3 TGT (AC);A 7 6 0.4 85.7 0.7
ISSR16 CGT(CA),C 9 6 0.48 66.7 0.9

IS 11 (AGO)6G 9 7 0.27 77.8 0.84

IS 15 (GA)sCG 10 9 0.43 90.0 0.92
Cpennee i 76 | 60 |04 79.3 0.77
3HAYCHHUe

Bcero - 121.6 | 97.0 - - -

KonnuectBo ammmudummupoBaHHbix (parMeHTOB BapbUpoBallio B mpeaenax 6-10, amuHa
noy4deHHbIX ¢parmenToB coctaBmia 80-1100 um. B cpennem oaun mpaiimep cuHTe3upoBai 7,6
¢parMeHTOB. BOJBIIMHCTBO aMINIMKOHOB ObLIIO OOHApPYKEHO MPH HMCIIOJIB30BAaHUM IpaiiMepoB
UBC 840 u IS15. Konuyecto nonumopdusix pparmenton JJHK Bapeuposaino ot 3 10 9.

Haumensbimas ammmkauus oTMedanach OpH  HcnoJjib3oBaHuu nmpaitmepa USB 857,
HauOosbmas — IS15. Cpennuit mokazatenb nmoaumMopHbIX (GparMeHToB cocTaBmi 6. B 3aBucu-
MOCTH OT MpaiiMepa aMIUTM(pULIPOBAHHbBIE TOJIUMOPGHBIE PparMeHThl BapbUPOBAIM B IIpeaeiax
57-100%. Cpennuii ypoensb nmoaumopduszma ISSR mpaiimepa coctaBun 79%. YpoBeHb monm-
mopduzma st UBC811 6611 pasen 100%.

3naunmocth PIC paccunthiBanu Ha ocHOBe 15 oToOpaHHBIX mpaiimepoB. M3BecTHO, 4TO y
nomuHaHTHEIX ISSR  mapkepoB 3nauenue PIC naxomutcs B numamasone 0-0,5 (Botstein et
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al.,1980). ¥V ucnonp3zoBanHbix Hamu 15 mpaitmepoB 3nauenue PIC BapspupoBamo ot 0,270 mo
0,48, B cpennem cocraBuB 0,4 enuuuinbl. Cambiii Hu3kuil PIC otmeuen ana mpaiimepa IS11,
cambIil Beicokui — 71st ISR16. M3 97 nmonydeHHBIX MOTUMOP(HBIX JOKYCcOB 37 OKa3aauchk Oosee
uHpopmatuBHbIMU. Haunbonee yacto BcTpeuaemble MOJUMOPQHBIE JIOKYChl ObUIM OTMEYEHBI
IIpU UCHOJIb30BaHUU NOBTOPOB NuHYKIEOTHA0B (AG)s u (GA)s mpaiimepa, y KOTOPbIX IOJH-
Mop¢usm coctasui 100%.

VYcranosneno, uro mpaiimepel ISSR, B coctaB koTopbix BxoauT noBTOpbl (AG), Ooiee
MOJUMOP(HBI, YTO COOTBETCTBYIOT pe3ynbraTam uccienopanuii Carvallo (Carvalho et al., 2009).
OddexTuBHocTh ucnonb3zoBaHus ISSR  mapkepoB s usydenuss nonumoppuszma JIHK
oTMeyanach HaMu U B Apyrux uccinepoBanusx (Huseynova et al.,2018; I'amxues u.ap., 2015;
Hajiyev et al., 2018; I'agxxuesa u np., 2018).

Beicokuii nonumopdusm mapkepoB ISSR oObscHseTcs MX MyJIbTHAJUIETBHOM M THIIEp-
BapraleIbHON MPUPOIOH.

B npornecce uccnenoBanuii ObU1 pacyuTaH MHIEKC reHeThudeckoro paznooodpasus (MI'P) mis
kaxkaoro jgokyca ISSR.Cpennsis BennuuHa MHIEKCAa TEHETUYECKOTO Pa3HOO0pa3us sl KaXa0ro
nokyca ISSR cocrasuiia 0,77 equannbl. CaMbIM BBICOKHI OKa3aTellb HHAEKCA FEHETUUECKOTO
pazHoOpa3us, paBubii 0,92 enuHull, XxapakTepu3oBaics npaiimep IS15.

Carvalho u coaBtopsr (Carvalho et al., 2008) npoanamusupoBaB 48 TeHOTHN MSTKOH
MIIEHULBI ¢ ucnojb3oBaHueM 18 mpaiimepoB ISSR, momyumnu 245 ammnuuumpoBaHHBIX
(¢parMeHToB, U3 KOTOPBIX 233 ObUM MOJUMOPPHBIMHU. XOTS OOJIBIIMHCTBO F€HOTHUIIOB MTPUHA/-
JeXKaIU K OJHOMY M TOMY K€ BUAY, ObUIM CTPYIIIMPOBAHBI B OJHOM KJIacTepe, TEM HE MEHee
BHYTPH JJAHHOTO BHJIA ObLJT OTMEUEH MOJIUMOP(HU3M.

B uccnenoanusix Yanfang ¢ komneramm (Yanfang et al., 2011) renermueckoro pasHo-
o0pa3us 8 TeHOTUIOB MSTKOM IMIIEHUIBI C HCHoib30BaHMeM 6 mpaiimepoB ISSR Obiio
uaeHTUQUUUpoBaHo 43 amMmnUIUPOBaHHBIX (parMeHTa, U3 KOTOpbIX 29 ObuIM MOIUMOpPd-
HeIMU. CpeiHee yuciio (parMeHTOB B KaXJIOM IpeMbepe COCTaBUIIO 7,2, a JUIMHA aMIUTM(ULU-
pOoBaHHBIX (parMeHTOB BapbupoBaia B npeaenax 300-2000 um.

Sofalian u ero komneru (Sofalian et al., 2008), ucnons3ys npaiimepsl ISSR, uccnenosanu
reHeTUYecKoe pazHooOpasue 39 TeHOTHIOB MATKOM NIIEHUIbI, COOpaHHBIX Ha TEPPUTOPUU
ceBepHOro peruoHa Mpana, B pe3ysibTaTe uUro NMPHIUIM K BBIBOJY O BBICOKOM HOJIMMOpdU3MeE
nueHunbl landrase. IlpoBeneHHBI MMH KiacTep aHaiu3 Mokasawyro mnpaiimepbl ISSR
ABISAIOTCS A(PQPEKTUBHBIM HHCTPYMEHTOM JJIsl OIPENENIeHUsT BHYTPEHHEIO0 I'€HETUYECKOTO
pa3zHooOpa3us MUICHUIIBI U C UX MOMOILBI0O MOKHO AUPPEpEeHUNPOBATh T€HOTUIIBI U3 Pa3HbBIX
PETHOHOB.

Takum oOpa3oM, Ha OCHOBE aHalIM3a IOJYYEHHBIX JaHHBIX U PACCUMTAHHBIX 3HAYCHHM
OCHOBHBIX MapaMeTpOB, OMNPEAEICHHbIX HH(POPMATUBHOCTHIO MapKEpOB, YCTAHOBJIEHO, YTO
UCIIOJIb30BaHHbIE HAaMU IpaiiMepbl MOTYT OBITb PEKOMEHJOBaHbl JJISi XapaKTEpPUCTUKU
TCHOTUIIOB MSATKOW MIIEHULBI: IS OLEHKH MOJIUMOp(U3Ma TEHOTHUIIOB MIICHULbI, IS
orpesieNieHUs] TeHETUYECKOT0 CXO/ICTBA U FEHETUYECKON pacCTOSHUS Pa3IMYHbIX BUJIOB U (HOPM.
B cpaBuenun c apyrum mnpaiimepamu, IS15 u UBCS811 BbeneHsl kak Haubosiee BBICOKO
nomumopdubie (90% -100%).

Knacmepnoui ananuz: VI3BecTHO, YTO KJIACTEPHBIN aHAIU3 MO3BOJSET MACHTU(DULIUPOBATDH
TEHOTHUIIBI U BBISIBUTH CXOZCTBO U paznnuue y pactenuil (I'ampkuena, 2020). YuutsiBas 310, A5
OLIEHKH TI'€HETUYECKOTO POJCTBA M3YYEHHBIX T'€HOTUIIOB MSTKOH MIIEHUIBI ObUT BBIYHUCICH
WHJIEKC TeHEeTUYECKOro cxoacTBa MetooM Jakkard u cocraBnena nenaporpamma (puc.l).

[Ipu ananuze nenaporpammsl oOpaiiaer Ha ce0s BHUMaHUE TOT (GakT, YTO 00pa3ibl OJHOTO
W TOTO JXK€ BHJIa DPACIOJArarOTCs JOBOJBHO OJW3KO, a KOA(DPHUIMEHTH WX TEHETUYECKOTO
cxojcTBa Obutn Onmu3ku K enuHune. Hanbonee OaM3KMMHM B JA€HApPOrpaMMe ObUTHM T'€HOTHUIIBI
YBFS48 var. albidum v YBFS43 var. barbarossa, y KOTOpbIX HHACKC T€HETUYECKOTO CXOJICTBA
coctaBun 0,434. Haubosiee O1M3KUMHU B JE€HApPOrpaMMe OBLIO HECKOJIBKO T'€HOTHUIIOB. Y psijia
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Puc. 1. Jlenaporpamma, moctpoeHHas 1o pesynbratam ISSR-anann3a Ha ocHOBe HHJIEKCa T€HETHYECKOTO
cxoxcTBa JKakkapaa

00pa3IoB 3TOT OKa3aTelb ObLI paBEH EAMHUIIE.

Panee ['amxueBbln U KOJUIeramMH, B pe3ynbrare uccienoBaHuil 110 reHOTUIIOB MECTHBIX
TCHOTHIIOB Var. aestivum OblJJa COCTaBJIeHAa JE€HApOrpaMMaMa T€HETHYEeCKOTO pOJICTBA,
BKItouaromnas 12 knacrepos (I'amxuesa u ap., 2018).

B nennporpamme, cocraBnennoit Abou-Deif u ero corpyaaukamu (Abou-Deif et al., 2013),
IpU W3YYCHUU TeHETU4YecKor Omm3octu 20 reHOTUIIOB MINEHUIBI Pa3HBIX BUAOB C MOMOIIBIO
ISSR mapkepoB mUILUTONAHAS ¥ TETPAIIOWIHAS IMIIICHHUIA OBUTH BKIIOYCHBI B €UHBINA KJIacTep,
a rekcaryiouHas — B JIPYTyl0 TPYIIy, 4TO MOATBEpkKAaeT 3PGEKTUBHOCTh ITUX MapKEpPOB B
UACHTH()HUKAIIMY PA3TUIHBIX BUJIOB, @ TAKXKE IMPH OLICHKE H3MCHUYNBOCTH BHJIOB.

Takum o0Opa3om, B pe3ylbTaTe CTATUCTHYECKON OLIEHKH YCTOWYMBOCTU T€HOTHIIOB MATKOM
MIICHAIIBI K 3acyXe, a TaKXKe HMCCICIOBAHUN C HCIOJIH30BAHUEM TEXHOJOTHU MOJICKYIISIPHBIX
MapkepoB Obuia moATBepkAeHa 3¢ GeKTUBHOCT, MapkepoB ISSR B oleHKe TeHeTHYecKOoro
pa3Hoo0Opa3usi ¥ TEHETHIECKOTO CPOJICTBA.

boraroe renernueckoe pa3zHOOOpa3we KOJJIEKIUU, MOXET OBITh CBA3aHO C TEM, YTO
WCCJICJIOBAaHHBIE TE€HOTHUITBI OTHOCSITCS K Pa3JIUYHBIM PA3HOBUIHOCTSIM.

[TonydyeHHble pe3ynbTaThl MOTYT OBITh HCIONB30BaHbl MPHU IJIAHUPOBAHUH OYIYIIHUX
UCCIICIOBAHUIA 10 COOPY TCHETHYECKUX PECypCOB MSTKOW IIIEHUIBI W B  Pa3IHMIHBIX
CEJICKIIMOHHBIX MpPOrpammax.
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AZORBAYCANDA FORQLI SORAITDO BECORILMIS YUMSAQ BUGDA
GENOTIPLORININ QURAQLIGA DAVAMLILIGININ VO GENETIK MUXTOLIFLIYININ
TODQIQI

E.S.Haciyev, A.D.Mammoadova, M.9.Abbasov, S.V.Haciyeva, R.T.9liyev
AMEA Genetik Ehtiyatlar Institutu

Magqalado ISSR markerlorindon istifads edearak, Azarbaycanin miixtalif goraitlorinde - Abgeron
(suvarma) vo Qobustan (domys) orazisinde becorilmis 30 yumsaq bugda genotipinin quraqliga
davamlilig1 vo genetik miixtalifliyinin dyronilmasinin naticalari toqdim olunur. Tesadiifi olaraq secilmis
ISSR markerlor genomun 2 mikrosatel DNT fragmentinin polimorfizmine osaslanir. Todqiq olunan
bugda genotiplorindo mohsuldarligin asas elementlari Oyronilmisdir. Niimunolorin quragliga davam-
liligin1 miiosyyon etmok {liglin bir ne¢os davamliliq indekslori, streso davamliliq indeksi (STI), orta
mohsuldarliq (MP) vo orta hondasi mohsuldarliq (GMP), homginin tolerantliq indeksi (TOL) va streso
hassasliq indeksi (SHI) hesablanmigdir. Qeyd etmok lazimdir ki, streso qarsi davamliliq indeksinin, orta
mohsuldarliq vo orta handasi mohsuldarliq indekslorinin yiiksok gostericilori, habels davamliliq va streso
hassasliq indekslorinin asagi gostericilori todqiq olunan niimunslorin yiiksok dayanigligina barabardir vo
bu da onlarn streso davamli kimi qiymstlondirmoays imkan verir. Toadqiq etdiyimiz yumsaq bugda
genotiplori icarisinde on yiiksok orta mohsuldarliq (MP=48.1) var. murinium (YBFS12), tolerantliq
indeksi (TOL) var. erythroleucon (YBFS35), orta hondasi mohsuldarliq (OHN=46,1) va stresa tolerantliq
indeksino gora (STI=1,0) var. cianotrics (YBFS45), tolerantliq indeksino (TOL= -1,3) goro isa var.
erythroleucon (YBFS35), novmiixtalifliyine aid genotip on yiiksok gostariciys malik olmusdur. Oksar
olamotlor arasinda miisbot yiiksok ohomiyyatli asililiglar oldugu miioyyon edilmisdir. Umumilikds 121
fragment identifikasiya edilmisdir ki, bunlardan 97-si polimorf olmusdur. Praymerdon asili olaraq
amplifikasiya olunmus polimorf bandlor 57-100% arasinda doyisir. Tadqgiqatda istifade olunmus 15
praymer liclin PIC gostaricisi 0.270-0.48 arasinda variasiya etmisdir. 9lds edilmis 97 polimorf lokusdan
37-nin daha informativ olmas1 askar edilmisdir. Klaster analizi genetik cohotdon on yaxin genotiplorin
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albidum (YBFS48) vo barbarossa (YBFS43) novmiixtolifliklorine aid genotiplor oldugunu gostormis,
onlar arasindaki genetik oxsarliq ideksi 0.434 omsal taskil etmigdir.

Acar sozlor: yumsaq bugda, quraqlq, tolerantlhq, genetik miixtaliflik, genetik oxsarlig

STUDY OF DROUGHT RESISTANCE AND GENETIC DIVERSITY OF BREAD WHEAT
GENOTYPES GROWN UNDER DIFFERENT ECOLOGICAL CONDITIONS OF
AZERBAIJAN

E.S.Hajiyev, A.D.Mammadova, S.V.Hajiyeva, M.A.Abbasov, R.T.Aliyev
Institute of Genetic Resources of ANAS

The article presents the results of a drought tolerance study and genetic diversity assessment of 30
bread wheat genotypes grown in various conditions of Azerbaijan - on Absheron (irrigation) and
Gobustan (rainfed) using ISSR markers. ISSR markers, which are randomly selected markers, are based
on the polymorphism of 2 microsatellite DNA fragments of the genome. This type of marker was used
by us in the assessment of the diversity of plants in various studies and it was shown that the results
obtained are consistent with the results of specific markers. In the studied wheat genotypes, the basic
elements of productivity were studied. To determine the degree of resistance of the samples to drought,
several resistance indicators were used, such as the stress resistance index (STI), average yield (MP) and
geometric mean productivity (GMP), as well as tolerance index (TOL) and stress sensitivity index (SHI).
It should be noted that high values of the index of resistance to stress, average productivity and geometric
mean productivity, as well as low indicators of the index of resistance and the index of sensitivity to
stress are equivalent to the high stability of the studied samples, which makes it possible to evaluate them
as stress-resistant. A study of the genetic diversity of bread wheat genotypes revealedhigh ratesaverage
yields(MP=48.1)in var. murinium (YBFS12), tolerance index (TOL) - in var. erythroleucon (YBFS35),
geometrical average yield (GMP = 46.1) and stress tolerance index (STI = 1.0) - in var. cianotrics
(YBFS45), stress resistance index (SSI = -1.3) - var. erythroleucon (YBFS35). Basically, a positive
statistically highly significant relationship between the studied traits was noted. A total of 121 fragments
were identified, of which 97 were polymorphic. The number of amplified polymorphic fragments varied
in the range of 57-100%. The variation in PIC values for the used 15 primers ranged from 0.270 to 0.48.
Of the obtained 97 polymorphic loci, 37 were the most informative. The cluster analysis revealed the
closest genotypes of var.albidum (YBFS48) and var.barbarossa (YBFS43), in which the genetic affinity
index was 0.43.

Keywords: bread wheat, drought, tolerance, genetic diversity, genetic similarity
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MUXTOLIF DIAQNOSTIiK METODLARLA BOZi ARPA SORTLARININ DUZA
DAVAMLILIGININ TODQIQI

*G.S.MOCIDOVA b.ii.f.d, N.O.GORAYBOYOVA b.ii.f.d., S.I.SOFIZADO b.ii.f.d.,
L.S.ABDULLAYEVA k.e.i., O.H.ROHIMOYV k.e.i.

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan, Baki ., AZ1106, Azadliq pr.,155
abdullayevalala76mail.ru

Mbolumdur Ki, duz stresinin bitki organizmina tasiri zamani, bir sira fizioloji vo biokimyavi
proseslor bas verir. Biz do miixtalif diaqnostik metodlarla bu proseslori tadqiq etmak, bitkilorin
duza davamhihgr haqqinda ilkin molumat vermoays cahsdiq. Tadgigqat iic arpa — Pallidum 596
(Hordeum vulgare subsp. vulgare var. pallidum), Polongi (Hordeum vulgare subsp. vulgare var.
nutans) vd Flor (Hordeum vulgare subsp. vulgare var.nutans) sortlar1 iizorinds aparilmisdir.

Tlkin morhalado duz stresinin bitkinin boyuna tasiri oyranilmisdir. Molumdur ki, duz stresinin
tasiri zamam boyu longidon ingibitorlarin toplanmasi1 prosesi bas verir vo onun miqdar1 boyu
stimuls edon hormonlardan ¢ox oldugundan boyiimads langimoalor bas verir. Odur ki, stres almis
bitkilorin boyu nazarat varianti ilo miiqayissli dyronildi. Todqigat naticosinds stres almis bitkilorin
boyunda nazaratlo miiqayisodo longimalor miisahids edildi. Streso maruz qalmis bitkilords boya
gora langima 0,25%-li duzun tasirindon 4-5%; 0,5%-li duzun tasirindon iss 11-14% hiidudunda
miisahids edildi.

Bitkilorin streso davamhiliginin qiymoatlondirimasinds istifads olunan metodlardan biri da
xlorofil (a+b)-nin miqdarinda bas veran dayismalorin Oyronilmasidir. Bu géstaricinin tadqiqi
gostordi ki, 0,25%-li duzun tasiri Oyronilon sortlarin yarpaqlarindaki xlorofil (a+b)-nin
miqdarinda nazarat varianti il miiqayisads ciddi dayisikliklor yaratmamisdir.0,5%-li duzun
tasirindan is? yarpaqlarda xlorofil (a+b)-nin miqdar1 nainki azalmamis, sksina Polongi vo Flor 235
sortlarinda bu gostorici artmisdir. Stresin tasirindon yasil plastidlorin dagilmamasi, xlorofilin
miqdarindaki artim oyranilon arpa sortlarnmin xiisusilo do Polongi sortunun Pallidium 596 va
Flor sortlarina nisbaton duza daha davamh oldugunu demays asas verir.

Davamhiligin biokimyavi markeri olan prolin amintursusunun tadqiqi gostordi ki, stresin tasiri
natacasinds orqanizmds bu tursunun miqdarinda da doayismoalor bas verir. Belo ki, stresin tasiri
artdiqca toplanan prolin amintursusunun miqdar1 da artir. Bu gostariciys gora Polongi arpa sortu,
Pallidium 596 va Flor sortlarina nisboton duza daha davamh kimi giymatlondirilir. Apardigimiz
tadgiqat gostordi ki, torpaqda duzun qatihgr artdiqca, stresin tasiri do artir vo bu bitkinin
morfoloji, fizioloji va biokimyavi gostaricilarinda 6ziinii shamiyyatli daracods gostarir.

Acar sozlor:arpa, duza davamliiliq, boyda longimo, xlorofil (a+b), prolin amintursusu

GIRIS

Son zamanlar yer kiirasindo bas veran iqlim dayismalori, ekoloji voziyyatin agirlasmasina,
okino yararli torpaq saholorinin soranlagsmasina sobob olmusdur. Odur ki, stres amilloro garsi
davamli, eyni zamanda iqtisadi cohatdon shamiyyat kasb edon bitki sort vo formalarinin askar
edilmosi, onlarin bels torpaqlarda becorilmasinin tomin olunmasi giiniin aktual problemlorindon
biridir. Stres amillordon biri do duzlulugdur. Duzun bitki orqanizmine tosiri zamani ilkin
morholods orqanizm diisdiiyli soraito miigavimot gostororok adaptasiya olunmaga c¢alisir. Bu
zaman bitki orqanizminds bir sira fizioloji ve biokimyavi proseslor bas verir. Belo ki, nisastanin
sokorg, ziilallarin amintursularina godar parcalanma proseslari, qeyri-ziilali azotun miqdarinin
coxalmasina va naticades iso hiiceyralorin zodolonmasing gatirib ¢ixarir. Homginin ribonukleaza
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fermentinin aktivliyi artir ki, bu da RNT-nin pargalanmasini siirotlondirir vo DNT-nin sintezi
dayanir.

Eloca da duz stresi bitkinin boyunun doyigsmasing tasir edir. Bu zaman boy artimini longidon
ingibitorlarin (absis tursusu vo etilen) toplanmasi prosesi bas verir, boy artimini stimulo edon
auksin vo hibberelin kimi stimulyatorlarin miqdar1 azalir. Noticods boy artimini ingibo edon
hormonlarin miqdar1 boy artimini1 stimulo edon hormonlardan ¢ox oldugundan bitkinin boy
artiminda longimo bas verir.

Duz stresi zamani sorbitol, glisinbetanin kimi {izvi birlosmalorin vo xtisusilo do prolin amin
tursusunun miqdarimin dofslorlo artmasi prosesi bas verir. Eloco do duz stresi naticosindo yasil
plastidlorin dagilmasi bas verir ki, bu da tabii olaraq xlorofilin miqdarinin azalmasina sobab olur.
Stres tasirindon xlorofilin miqdar1 no qader az doyisirss, o bitki daha davamli hesab olunur va bu
da genotiplorin stress qarst davamlilifa goroa qiymetlondirilmasine imkan verir (Sliyev, Abbasov,
Rohimli, 2014).

Belo bir voziyyotdo stresin tosiri dayanirsa, orqanizmdo bas veron fizioloji, biokimyovi
proseslor normallagir. Oksino orqanizm zororli amillarin tosirino davam gotiro bilmirso bilmirsa
bitki zaifloyir vo hatta mohv ola bilir.

Odur ki, son dovrlorde bitkilorin alverigsiz otraf miihit amillorina davamliligini miisyyan
edon, bas veron fizioloji-biokimyavi proseslori todqiq edon miixtolif diagnostik metodlardan
istifads olunur.

Duza tolerantliq, bitkilorin duzluluq seraitinde normal boylima vo inkisafini siirotlondirmok
qabiliyyatidir. Torpagda NaCl duzunun miqdar1 0,5%-don artiqdirsa, bels torpaqlar duzlu hesab
olunur. Diinyada okina yararl torpaq sahalorinin 30%-1 duzluluq stresi altindadir (Sliyev, 2015).

Bunlar1 nozoro alaraq todqiqatda duz stresinin arpa niimunoloring tosirinin dyronilmosini
qarstya magsad qoydugq.

MATERIAL VO METODLAR

Tadqiqat 3 arpa sortu - Pallidium 596 (Hordeum vulgare subsp. vulgare var. pallidum), Polongi
(Hordeum vulgare subsp. vulgare var. nutans) vo Flor (Hordeum vulgare subsp. vulgare var.nutans)
tizorindo aparilmigdir. Todqiqatda miixtolif diagnostik metodlardan istifade olunmusdur.

Duz stresinin arpa niimunaloring tasirini dyronmok maqsadils yuxarida adi ¢okilon sortlarin
toxumlar1 dibgoklords okilmisdir. Tadqiqat isi nazarat; torpaq+0,25% NaCl; torpaq+0,5% NaCl
sxemi ilo aparilmigdir. Bir hoftodon sonra nozarot vo tocriibi variantlarda olan bitkilorin boyu
ol¢lilmils vo yarpaglardan xlorofil (a+b)-nin vo prolin amin tursusunun miqdarmin tayini {igiin
niimunolor gotlriilmiisdiir. Xlorofilin miqdarinda bas veron doyismolor Rusiya Bitkicilik
Institutunun toklif etdiyi metod osasinda (YmoBenko, 1975) hoyata kegcirilmisdir. Gotiiriilmiis
yarpaq dairaciklorinin {izorino 96%-li spirt olavo edilmisdir. 5-6 giin orzindo garanliq yerdo
saxlanildiqdan sonra (dairaciklor tam agarana kimi) xlorofilin miqdar1 spektrofotometrds (UV-
3100PC) 2 dalga uzunlugunda (E 665-649nm), karotinoidlorin miqdar1 iso 450nm-do toyin
edilmigdir. Stresin tosirindon sonra piqmentlorin miqdarinin (x1 “a” vo x1 “b”) nozarato goro
doyismo faizini miiqayiso etmoklo stres-depressiya doracasi tapilmis vo homin niimunslorin stres
amilloro no dorocodo davamli olmasi miioyyon edilmisdir. Stresin tosirindon pigmentlorin
miqdar1 no gador az dayisilirse, niimunslar bir o godar davamli olurlar.

Bitkilorin duzluluq stresine davamliliginin qiymatlondirilmasinds prolin amintursusunun da
boylik shomiyysti var. Fizioloji normal soraitds prolinin miioyyon bir miqdar1 bitkilorin
reproduktiv organlarina naql olunur. Bu tursu toxum va tozcuqlarin omalo golmasi ii¢iin vacibdir.

Stres soraitindo iso prolin amintursusu yigilaraq miqdarca artir, antioksidant kimi ¢ixis edib
bitkini miihitin neqativ tosirlorindon qoruyur. Ona goro do bu gostoricidon davamliligin
biokimyavi markeri kimi istifado olunur. Prolin amintursusunun miqdart iso Bates metodu ilo
520 nm dalga uzunlugunda toyin edilmisdir (Bates, Woldren, Teare,1973).

60



AMEA Genetik Ehtiyatlar Institutunun Elmi Osorlori, IX cild, Ne 1 (2020)

NOTICOLOR VO ONLARIN MUZAKIROSI

Molumdur ki, bitkilords stres zamani bir sira fizioloji vo biokimyavi proseslor bas verir. Bu
proseslorin bir ¢oxu miidafio xarakterli oldugundan bitkinin diisdiiyli miihito adaptasiya
olunmasina gorait yaradir. Stres miivoqqoti davam edorso, bitki 0z-6ziinii borpa etmok
qabiliyyatino malikdir.

Bitkilordo stres amillorin tosirindon bas veran morfofizioloji vo biokimyovi doyisikliklor
miixtolif diagnostik metodlarla todqiq olunur.

Bitkilorin bdyiiyiib inkisaf etdiyi torpaq miihiti onlarin istifads etdiyi hall olunan duzlarin
dastyicisidir. Lakin holl olunan duzlarin miqdart bitkilarin tolerantliq hoddinden yiiksok olduqda
bir sira ¢atinliklor ortaya ¢ixir.
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Sokil 1. Miixtalif qatiliqht duz stresi tasirindan bitkilarin boyunda bas veran doyisikiliklor

Tadqiqat-tacriibi variantlardan-birinds torpaga 0,25% NaCl, digerinds iso torpaga 0,5%
NaCl olave edilmokls, dibgoklordo nozaratlo miigayisoli 3 arpa sortu {izorindo aparilmisdir.
Standart kimi Pallidium 596 arpa sortu gotiiriilmiis, Flor vo Polongi arpa sortlart onunla
miiqayisali tadqiq edilmisdir.

Bir hoftodon sonra nozarstlo miiqayisali tacriibi variantlarda olan bitkilorin boyu 6l¢iilmiis vo
yarpaqlarda xlorofil (a+b)-nin va prolin amin tursusunun miqdart toyin edilmisdir.

Bitkilor izorinds aparilan miisahidslor gostordi ki, 0,25% duz olavo edilmis torpaqda biton
bitkilorin boyu ilo nozarst variantinda biton bitkilorin boyu arasinda forq ¢ox ciizidir vo tocriiba
variantlarinda boya gora longima nazarotlo miiqayisade 4-5% arasindadir.

Bitkilorin boy artiminda longims daha ¢ox 0,5%-li duzun tosirindon miisahide edilmisdir.
Belo ki, nozaratlo miiqayisado bu gostarici sortlar arasinda 11-14% hiidudundadar.

Duzun 0,25%-11 tesiri Oyronilon sortlarin yarpaqlarinda xI (atb)-nin miqdarinda nazarot
variantt ilo miiqayisade ciddi doyisikliklor yaratmamisdir. 0,5%-li duzun tosirindon iso
yarpaqlarda x1 (a+b)-nin miqdar1 noinki azalmamis, oksins Polongi vo Flor sortlarinda bu
gostarici 1,2%-1,0%-0 qodoar artmisdir.

Stresin tasiri naticasinda yasil plastidlorin dagilmamasi oksina xlorofil (a+b)-nin miqdarin-
daki artim bu arpa sortlarinin xiisusilo do Polongi sortunun Pallidium 596 va Flor sortlarina
nisboton duza daha davamli oldugunu demoyo osas verir. Bu noticolor digor todqiqatcilarin
naticalorine uygundur (MBanos, 2013).
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Sakil 2. Miixtolif qatiliqlt duz stresi tasirindon xlorofil (a+b)-nin migdarinda bas veran doyisikliklor

Davamliligin biokimyovi markeri olan prolin amin tursusunun miqdarinda iso 0,25%-li
duzun tosirindon nozaratlo miiqayisads ciizi azalma bas vermisdir. Bu hor ug sort ii¢lin xarakterik
olub, Pallidium 596 sortunda 0,5%-9, Polongi vo Flor sortlarinda iso 0,8%-9 borabordir. Bizim
fikrimizco dyranilon sortlarda 0,25%-li duzun tesirindon prolin amin tursusunun miqdarinin ciizi
do olsa azalmasi bitkinin stresin bu dozasina adaptasiyasinin naticosidir ki, ehtiyatda olan tursu
stres noticosindo parcalanaraq maddolor miibadilasing sorf olunur (Bates, Woldren, Teare, 1973;
Konymaes, Baiinep, fctpe6, 2014).

Oksing 0,5%-li duzun tesirindon prolin amin tursusunun miqdari Pallidium 596 vo Polongi
sortlarinda 1,2%, Flor sortunda iso 1,1% artmisdir. Duzun bu qatiligindan sonra prolin amin
tursusunun miqdarinin artmast, bitkilorin bu qatiliga cavab reaksiyasidir. Bu zaman orqanizmdo
gedon maddolor miibadilosi miivoqgeti olaraq dayanir vo prolin amin tursusu sorf olunmadan
y1gilaraq bitkini stresdon qoruyur. Bu gostoriciys gore do Polongi arpa sortu dyronilon digor arpa
sortlarina nisbaton duza daha davamli kimi qiymatlondirilmisdir.

0,093

g 0,077 i
g 0.073 o073
= o i
= (om0 o 008
2 g " 00,049 = Nozarot
5E 042 10,25NaCl
= i e 'I'I .
= :I: |:| |:|: 'IO’5N3C1
] A 0 il
£ i i )
2 i i it
& e i 11!

0 il A R .

Pallidium  Polongi Flor

Sokil 3. Miixtalif qatiliql duz stresi tasirindan prolin amintursusunun migdarinda bas veran doyisikliklor
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Miixtalif diagnostik metodlarin kodmayi ilo aparilan todqiqat naticosinds miisyyan edildi ki,
Oyronilon 3 arpa sortundan Polongi sortu Pallidium 596 vo Flor sortlarina nisboton duza daha
cox davamhidir vo torpagda duzun gatiligi artdiqca, stresin tosiri do artir ki, bu da bitkilorin
morfoloji, fizioloji vo biokimyavi gostaricilorinds 6ziinii shomiyyatli dorocads gdstarir.
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W3YYEHHUE COJIEYCTOMUYNBOCTH HEKOTOPBLIX COPTOB SIYMEHS PA3JIMYHBIMU
JAUATHOCTHUYECKAMU METOJAMU

I'.C.Mem:xxunoBa, H.A.I'epaiioeeBa, C.U.Illa¢pu3zane, JI.C.A0ay1n1aesa, O.X.Paxumona

Hncmumym eenemuueckux pecypcoe HAHA

W3BecTHO, 4TO MO BO3JCHCTBHEM COITM B OpraHU3Me PACTEHUH TMPOUCXOAUT P HPUIUOIOTHIECKUX
U OMOXMMHYECKUX TPOLECCOB. MBI MONBITANINCH, UCTONB3YS Pa3INYHbIC TUATHOCTUYECKHE METOJBI,
WCCIIEIOBATh 3TH NPOIECCH U JaTh MEPBHYHYIO0 MHPOPMAIUIO MO0 BOIPOCY YCTOWYMBOCTH PACTEHUH K
BO3JICHCTBHIO COJIU.

HUccnenoBanre MpOBOAMIOCH C WCTOIB30BAHUEM TpeX copToB sumeHs - Pallidum 596 (Hordeum
vulgare subsp. vulgare var. pallidum), Polongi (Hordeum vulgare subsp. nutans) n Flor 235 (Hordeum
vulgare subsp. vulgare var.nutans). IlepBUuHBIM 3TarioM ObIJIO M3yY€HHE BJIMSHHUS HAa POCT pacTeHHN
coneBoro crpecca. Kak M3BECTHO, IO/ BIMSIHIEM COJIEBOTO CTpecca HaOF0aeTcsl MPOIEecC HaKOTUICHUS
WHTHOWUTOPOB, BBI3BIBAIOIINX 3aMEIJICHHE pPOCTa PACTeHHWH, W H3-3a TPEBBINIACHUS €ro KOJINYeCcTBa
KOJINYECTBO CTUMYJIHPYIOUIMX TOPMOHOB, MPOHMCXOAUT 3ajepkka pocta. [lostomy, cpaBHHMBamu pocT
pacTeHuii, MOJyYMBIIUX COJIEBOM CTPECC, C KOHTPOJBHBIM BapHaHTOM. B pe3ynbTare ucclienoBaHus
HaOIOAM 3a€PKKY pOCTa pPACTeHHiA, IMOJYYHBIINX COJIEBOH CTpecc. 3ajJepKKa pocTa pPacTeHH,
TIOJTYIHMBIIINX BO3JIEHCTBHE COJIEBOrO cTpecca, B komumuectBe 0,25% coctaBuia 4-5%; a B KOTUYECTBE
0,5% BapeupoBaia B npeaenax 11-14%.

W3BecTHO, YTO MpOIECC HAKOIUICHUS WHTHOMUTOPOB POCTA MPOUCXOAWT IIOJ] BIHMSHHEM COJEBOTO
cTpecca, a 3ajJiepKa poCcTa IPOUCXOIUT TOTO, YTO KOJIMYECTBO CTUMYJIUPYIOIUX TOPMOHOB.

OnHUM W3 METOJIOB, MCIOJB3YEMBIX JJISi OIEHKH YCTOMYMBOCTH PACTEHUH K CTpecCy, SIBISETCS
M3YYCHUEU3MEHEHUM, TPOUCXOMIMNX C KolmdecTBoM xiopodmmia (a+b). HccmemoBanme storo
MOKAa3aTeNs BBISBHIIO, YTO Yy W3YyYaeMbIX COPTOB, B CPaBHEHHH C KOHTPOJIEM, BO3JIEHCTBHE COJIEBOTO
ctpecca B kosuuectBe 0,25% He BBI3BAIO CEPhE3HBIX M3MEHEHMI KONMHMYecTBa xyopodwmmia (atb),
colepKaIerocsi B JUCThsIX. Bo3zzaeiicTBue coneBoro crpecca B kommdecTBe 0,5% coim HE TOJNBKO HE
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YMEHBIINIIO, a TaXKe YBEIUIMIIO KOJMIeCTBO Xiopodmiuia (a + b) B mucthsax coptoB Polongi u Flor 235.
Tor ¢akr, 4ro 3eieHble TUIACTHIBI HE Pa3pyIIAlOTCS TOJ BO3JACHCTBHEM CTpecca, W HaOiromaeTcs
YBEIMYEHNE CO/IepPKaHMs XJIOpOo(Hiia, TMO3BONSET MPEANOIOKHUTh, YTO M3YYCHHBIE COpPTa SIUMEHS, U
ocobenHo copt Polongi, 6osiee yCTOMYUBEI K COJIEBOMY CTpECCY.

HccnenoBanne mponnHa, OMOXMMUYECKOTO MapKepa yCTOHYMBOCTH, MMOKA3aJ]0, YTO TOJ BIMSHHEM
cTpecca B OpPraHM3ME MPOUCXOIAT W3MEHEHHUS KOJIMYeCTBA ITOH aMUHOKUCIOTHL. TakuMm o0paszom,
addexTcTpecca TakKe YBEIUIMBAET KOJMUECTBO HAKOIUIEHHOTO IposrHa. CornacHo 3TOMY MOKa3aTelto,
copr stameHst Polongi cunraercst Goiee yCTOWYMBBIM K COJM, YEM JIpyTHe U3y4YEeHHbIE COpTa.

Hamm wccnenoBanusi mokasaid, 94TO C yBEJTHMUCHHEM KOHIIEHTPAIMW COJNH B TMOYBE YCHIUBACTCS
CTPECC, U 3TO CYIIECTBEHHO OTPaXaeTcsi Ha MOP(OJOTHUCCKUX, (PU3UOJOTMUSCKUX U OMOXMMHYCCKUX
XapaKTePUCTUKAX PACTCHUS.

Knroueswle cnosa: siumens, coneycmoiuueocmn, 3a0epiicka pocma, xaopoguin (a+b), nporun

STUDY OF SALT RESISTANCE OF SOME BARLEY VARIETIES USING DIFFERENT
DIAGNOSTIC METHODS

G.S.Medjidova, N.A Garaybayeva, S.I.Shafizade, L.S.Abdullayeva, O.H.Rahimova

Genetic Resources Institute of ANAS

It is a known fact that salt causes a number of phisiological and biochemical processes in plants.
Using diagnostic methods we attempted to study those processes and obtain the preliminary information
regarding the plants’ salt resistance. Three varieties of barly were stadied: Pallidum 596 (Hordeum
vulgare subsp. vulgare var. pallidum), Polonqi (Hordeum vulgare subsp. vulgare var. nutans) and Flor
235 (Hordeum vulgare subsp. vulgare var. nutans). During the first phase the effect of salt stress on the
plants’ growth were studied. It has been known that the salt stress causes the accumulation of inhibitors
slowing the plants growth, and the excess of its amount, the amount of stimulating hormones leads to
growths slowdown.

With that fact in mind the plants under the salt stress were compared with the control sample. As a
result, the plants under the salt stress were observed displaying a slower growth as compared to the
control sample. The growth delay in the plants under salt stress in the amount of 0.25% was 4-5%; in the
amount of 0.5% fluctuated within 11-14%.

One of the methods used to determine the plant’s stress resistance has been the study of changes in
amount of chlorophyll (a+b). The study of this index has shown that as compared to the control sample in
the studied varieties the 0.25% salt stress did not cause serious changes in the amount of chlorophyll
(atb) in the pants leaves. The salt stress not only did not reduce but, on the contrary, increased the
amount of chlorophyll (a+b) in the leaves of varieties Polongi and Flor 235. The fact that the green
plastids do not get destructed when exposed to stress, along with increased amount of chlorophyll, leads
to the conclusion that the studied varieties of barley and, in particular, the Polongi, are more salt resistant.

Studies of the biochemical marker, proline, showed that as the effect of stress the amount of it in
plants is changing. Therefore, the effect of the stress causes the increase of the amount of proline.
According to this indicator the Polongi variety of barleys considered more salt resistant than other studied
varieties.

Studies of the biochemical marker, amino-acids proline, showed that as the effect of stress the
amount of it in plants is changing. Therefore, the effect of the stress causes the increase of the amount of
proline. According to this indicator the Prolongi variety of barley is considered more salt resistant than
other studied varieties.

Our studies have shown that increase of the soil salt concentration results in the stress increase, and it
significantly affects morphological, physiological and biochemical characteristics of plants.

Key words: barley, salt resistance, growth inhibition, chlorophill (a+b), proline
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BORK BUGDA (T. durum Desf.) NUMUNOLORININ STRES AMILLORO
DAVAMLILIQ DOROCOLORININ LABORATORIYA DIAQNOSTIK
METODLARI iLO TOYINi

*S.LHACIYEVA b.ii.f.d., X.S.ABISOVA b.ii.f.d, R.T.MIKAYILOVA b.iif.d., E.S.HACIYEV
b.ii.f.d., S.0.MOMMODOVA b.ii.f.d.

AMEA Genetik Ehtiyatlar Institutu, Baki s., AZ 1106, Azadhq pr., 155
smamedova2002@mail.ru

Tadqigatin moaqsadi bark bugdamin miixtalif genotiplorinin ciicorma qabiliyyatina goro
quragqhga, duzluluga va yiiksak horarato davamhiligimin giymatlondirilmasi olmusdur. Miixtalif
sapkili metodlarla: toxumlarin suda, sokar mahlulunda (20 atm), istilik faktorundan sonra, duzlu
miihitds (0,3 M) ciicorma qabiliyyatino gora oyronilon bugda niimunslorinin quraqhq, istilik vo
duzluluq streslorino davamhiliq daracalori tayin edilmis, yiiksok davaml, orta va az davamh
niimundlar sec¢ilmisdir. Riiseymin istiliyo davamhligi, toxumlarin 54°C-temperaturda termostatda
(su i¢arisindd) 25 daqiqa saxlandiqdan sonra onlarin nazaratd nisbatan ciicorma qabiliyyatino gors
toyin edilmisdir. Milli Genbankda saxlanmilan bark bugdanin 24 novmiixtslifliyinin 49 niimunasinin
quraqhgq, istilik vo duz streslorino davamhhg fizioloji parametrlor asasinda tadqiq edilmis, 7
niimund quraqhga (K-5 v. leucomelan; K-35 v. melanopus; K-40 v. coerulescens; K-48 v. niloticum;
K-64 v. albo-provinciale; K-87 v. melanopus, K-134 v. murciense), 15 niilmund duz stresino davamh
(Qarabag; Barakatli-95; K-5 v. leucomelan; K-19 v. murciense; K-22 v. affine; K-35 v. melanopus;
K-42 v. coerulescens; K-43 v. mutico coerulescens; K-47 v. coerulescens; K-48 v. niloticum; K-52 v.
obscurum; K-64 v. albo-provinciale; K-66 v. reichenbachii; K-133 v. niloticum; K-137 .
hordeiforme) vo 14 niimuns yiiksak hararato davamh (K-3 v. leucurum; K-5 v. leucomelan; K-8 v.
hordeiforme;K-19 v. murciense; K-29 v. hordeiforme; K-44 v. mutico Ilybicum; K-63 .
alboprovinciale; K-66 v. reichenbachii; K-87 v. melanopus; K-88 v. apulicum; K-111 v. apulicum;
K-128v. erythromelan; K-133 v. niloticum; K-138 v. hordeiforme) kimi qiymatlondirilmislor. Hoar 3
streso davamli 7 niimund - K-5 v. leucomelan; K-43 v. mutico coerulescens; K-48 v. niloticum; K-66
v. reichenbachii; K-133 v. niloticum; K-137 v. hordeiforme vd Boarakotli-95 standart sort
askarlanmsdir. 9n ¢ox davamh kimi K-5 v. leucomelan niimunasi secilmisdir.

Acgar sozlar: bugda, stres, davamlihq, quraqliq,istilik, duzluluq, ciicarma qabiliyyati
GIRIS

Miiasir diinyada globallagma getdiyi, otraf miihitin texnogen amillorlo yiliklonmasi miisahido
edildiyi bir doviirde biomiixtolifliyin miihafizasi probleminin halli yollarinin arasdirilmas: strateji
ohomiyyet kosb edir. Stres amillora qars1 bitkilorin davamliliglarinin artirilmasi, davamli monbalorin
askar edilmosi bdyiik nozori vo tocriibi ochomiyyst dasiyir. Bitkilorin stres amilloro miigavimatini
artirmaq {i¢lin onlarin bdylimo vo inkisafa gostordiyi tosirlori, bu sababdon bitkilordo bas veran
biokimyavi vo fizioloji doyiskonliklori bilmak lazimdir. Bu baximdan quraqliga, istiliys vo duzluluga
davamli niimunolorin askarlanmasi, onlarin seleksiyada bir donor kimi istifado olunmasi, giiniin
aktual problemlarindondir.

Bitkilorin stresloro davamliliq baximindan forqli olmasina baxmayaraq, quraqliga, istiliyo vo
duza davamli bugda név vo formalarinin miqdar1 azdir. Bu baximdan da streslora davamli nov,
novmiixtalifliklorinin arasdirilmast vo mdvcud bitki potensialinin doyorlondirilmasi vacibdir.

AMEA Genetik Ehtiyatlar Institutunun bitki fiziologiyas1 sobesindo hor il bark bugdanin
nov, ndvmiixtalifliklorinin stres amilloro (quraqliga, istiliys vo duza,) davamliliglar1 dyranilir,
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davamli nlimunalor secilir vo qiymatlondirilir (Oliyev vo b., 2014; Abbasov, 2008).
Tadqgiqatin mogsadi bark bugdanin miixtalif genotiplorinin quraqliga, duzluluga vo ytliksok
horarats davamliliginin toyini va streslorin meydana gotirdiyi doyisikliklorin dyronilmasidir.

MATERIAL VO METODLAR

Tadqiqat isi Milli Genbankda saxlanilan bark bugdanin 24 névmiixtalifliklorini ohato edon
51 niimunoasi iizerinde aparilmisdir. Toxumlar 22-24° C-do termostatda ciicordilmis, ciicormo
faizi hesablanmis, toxumalarin clicormosinn nozaroto goro stres tosirlordon sonra doyismaosi
Oyronilmisdir. Miixtolif sopkili metodlarla: toxumlarin suda, saxaroza mohlulunda (20 atm),
istilik faktorundan sonra, duzlu miihitds (0,3 M) ciicormo gabiliyyatine géro Oyronilon bugda
nliimunslarinin quraqliq, istilik va duzluluq streslorina davamliliq doracalari toyin edilmis, yiiksok
davamli, orta vo az davamli nlimunalor se¢ilmisdir (Y moBenko vo s., 1988).

Riiseymin istiliyo davamliligi, toxumlarin 54°C temperaturda ultra termostatda (su
icarisindo) 25 doqigo saxladigdan sonra onlarin nazaroto nisboton ciicormo qabiliyyotino goro
toyin edilmisdir.

Umumi quragliga davamliliq indeksi L=2a+b formulu osasinda hesablanmigdir: L - iimumi
quragliga davamliliq indeksi, a - saxaroza mohlulunda toxumlarin clicorms faizi, b - toxumlarin
istilik faktorundan sonra ciicormo faizidir (Ocumnos, Kanenuny, 1980).

NOTICOLOR VO ONLARIN MUZAKIROSI

Alinmis naticalor cadvalde 6z oksini tapmisdir. Codval 1-do gostorilon todqgiqat naticosing
baxdiqda bork bugdanin bozi ndvmiixtolifliklori ham quraqliga, hom do istiliys davamli kimi
secilorok 1-ci qrupa aid edilmisdir. Bunlardan Standart Borokotli-95 sortu vo 6 niimunoni: k-5
v.leucomelan; k-66 olan v.reichenbachii; k-133 v.niloticum; k-43- v.mutico coerulenscens; k-48
v.niloticum; k-19 v.murciense gostormok olar. Homin névmiixtalifliklorinin davamliliq indeks-
lorinin doyismasi 110-159 arasi olmusdur. Coadvalds gostorilon bugda ndvmiixtalifliklorinden 19-
nun quraqliq va istilik streslorina davamliligr miixtslif oldugundan (bazilori quraqliga, bazilori
iso istilik stresino davamli) onlar 2-ci qrupa aid edilmislor ki, homin qrupda davamliliq
indeksinin intensivliyinin dayismasi 71-103 aras1 olmusdur. 11 novmiixtolifliyi iso davamsiz
kimi ayrilmigdar.

Taodgigat obyekti olan 51 bork bugda ndvmiixtalifliklorinin duz stresino davamliliglarina
nozora salsaq onlardan 14-ii davamli, 21-1 davamsiz, 16-s1 iso orta davamlilar qrupuna aid
edilmiglor. Cadval 1-do togdim olunmus naticalor sorti isaralorlo: - davamli; = orta davamli; =
davamsiz kimi se¢ilmisdir.

Bundan slave niimunolorin miivafiq olaraq saxaroza vo NaCl mohlulunda clicormos faizlori
osasinda klasterlor tortib edilmis vo genotiplor fizioloji gostoricilorine gora qruplasdirilmigdir
(sokil 1, 2).

Sokil 1-don gOriindiiyli kimi Oyronilon bork  bugda genotiplori dord osas sinifdo
gruplagsmisglar. Birinci qrup klasterdo ciicormo qabiliyyati 20-30 %-o godor olan genotiplor
toplanmis vo biz onlar1 orta davamlilar qrupuna aid etmisik. Ikinci qrup klasterdos ciicormo faizi
34-40 olan genotiplor yerlosmislor ki, bu niimunslor yiiksok davamlilar qrupuna aid edilmislor:
K-87 v.melanopus; K-134 v.murciense; K-35 v.melanopus; K-5 v.leucomelan; K-40
v.coeruelencens vo K-48 v.niloticum. Ucgiincii klaster qrupunda zoif davamlilardir. Onlarm
saxaroza mohlulunda cilicormasi 14%-don asag1 olmusdur.

Sokil 2-don goriindiiyli kimi todqgiqat obyekti olan genotiplor {i¢ osas klaster qrupunda
birlogmislar: Birinci qrup klasters yiiksok davamli genotiplor: k-63 vo k-64 v.alboprovinciale; k-
133 v.niloticum; k-19 v.muciense; k-5 v.leucomelan; k-36 vo k-88 v.apulicum; k-66
v.reichenbachii; st Qarabag; k-128 v.erythromelan; k-29 v.hordeiforme; k-44 v.mutico lyubicum;
k-56 v.albo-obscurum daxil olmusdur. Ikinci va iiciincii qrup klasterds istilik stresindon sonra
clicormo faizi 14-26 olan genotiplor zoif davamlilar grupuna aid edilmislor. Ugiincii qrupda
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Cadval 1. Bark bugda (T.durum Desf.) toxumlarinin quraqliq, istilik vo duz streslorinden sonra ciicorms
qabiliyyatina gora qiymotlondirilmasi

Ciicorma, %-1o Umumi | Quraqhga| Qrupda Duz
- Niimunalorin ad1 | Suda| Saxaroza istilik quraqhga | davamhihq indeksin stresindan
%’ K~ \C) mohlulunda | faktorun- |davamliliq| qrupu |intensivliyinin sonra
E 2 | novmiixtalifliyi dan indeksi doyismasi ciicarmo,
sonra %-13
St. | Qarabag 100 23,0+4,2 | 59,0449 105 II 71-103 22,0+4,1 -
St. | Barakatli-95 100 25,0443 71,0+4,5 121 I 110-159 28,0+4,5 -
k-5 |v.leucomelan 100 37,0+4,8 85,0+3,6 159 | 110-159 24,0+4,3 -
k-7 |v.mutico- 100 22,0+4,1 15,0+3,6 59 11 44-67 4,0+£2,0 =
leucurum
k-10 |v.mutico 100 19,0+3,9 22,0+4,1 60 II 44 16,04£3,6 =
hordeiforme
k-11 |v.hordeiforme 100 20,0+4,0 26,044 66 111 44 4,0+£2,0=
k-28 |v.mutico lybicum | 100 14,0+3,5 19,0+3,9 47 111 44 14,043,5=
k-40 |v.coerulescens 100 37,0+4,8 46,0+£5,0 120 I 110-59 6,0+£2,4=
k-44 |v.mutico lybicum | 100 22,0+4,1 68,0+4,7 112 I 110-159 12,043,2 =
k-49 |v.niloticum 100 23,0+4,2 31,0+4,6 77 11 71-103 6,0+2.4=
k-50 |v.obscurum 100 23,0+4,2 18,0+3,8 64 111 44-67 4,0+£2,0=
k-51 |v.obscurum 100 22,0+4,1 22,0+4,1 66 111 44-67 10,0+3,0=
k-52 |v.obscurum 100 25,0443 21,0+4,1 71 II 71-103 18,043,8-
k-55 |v.obscurum 100 25,0443 46,0+5,0 96 II 71-103 10,0+3,0=
k-63 |v.alboprovinciale | 100 26,0+4.4 80,0+4,0 132 I 110-159 12,0432 =
k-66 |v.reichenbachii 100 28,0+4,5 66,0+4,7 122 I 110-159 26,0+4.4 -
k-87 |v.melanopus 100 34,0+4,7 57,0+5,0 125 I 110-159 4,0+£2,0=
k-88 |v.apulicum 100 23,0142 65,0+4.8 111 I 110-159 10,0+3,0=
k-90 |v.hordeiforme 100 14,0+3,5 27,0+4.4 75 II 71-103 12,0432 =
k-91 |v.niloticum 100 18,0+3,8 18,0+3,8 54 111 44-67 8,0+£2,7 =
k-94 |v.leucomelan 100 23,0+4,2 19,0+3,9 65 111 44-67 4,0+£2,0=
k-111 | v.apulicum 100 23,0+4,2 57,0£5,0 103 I 71-103 6,0+2.4=
k-121 | v.mutico lybicum | 100 22,0+4,1 45,0+£5,0 89 II 71-103 8,0+£2,7 =
k-128 | v.erythromelan 100 24,0+4,3 69,0+4,6 117 I 110-159 10,0+£3,0 =
k-133 | v.niloticum 100 25,0443 76,0+4,3 126 I 110-159 24,0+4,3 -
k-134 | v.murciense 100 35,0+4,8 43,0+5,0 113 I 110-159 6,0+2.4 =
k-135 | v.coerulescens 100 22,0+4,1 22,0+4,1 66 111 44-67 6,0+£2,4 =
k-137 | v.hordeiforme 100 28,0+4,5 22,0+4,1 78 11 71-103 22,0+4,1 -
k-138 | v.hordeiforme 100 19,0+£3,9 56,0+5,0 94 11 71-103 12,0432 =
k-3 |v.leucurum 100 24,0+4,3 51,0+5,0 99 11 71-103 6,0+2,4 =
k-8 |v.hordeiforme 100 25,0443 50,0+5,0 100 II 71-103 13,0432 =
k-9 |v.hordeiforme 100 28,0+4,5 25,0443 81 11 71-103 8,0£2,7 =
k-13 |v.mutico- 100 22,0+4,1 22,0+4,1 66 11 71-103 4,0+£2,0 =
hordeiforme
k-18 |v.murcienze 100 28,0+4,5 20,0+4,0 76 11 71-103 8,0+2,7 =
k-22 | v.affine 100 25,0+4,3 19,0+3,9 69 111 44-67 28,0+4,5 -
k-23 |v.murciense 100 24,0443 19,0+3.9 67 111 44-67 4,0+£2,0 =
k-29 | v.hordeiforme 100 25,0+4,3 69,0+4,6 119 I 110-159 6,0+2,4 =
k-35 |v.melanopus 100 35,0+4,8 56,0+5,0 110 I 110-159 58,0+4,9 -
k-39 | v.apilicum 100 23,0+4,2 66,0+4,7 112 I 110-159 5,0£2,0 =
k-42 |v.coerulescens 100 20,0+4,0 55,04£5,0 95 II 71-103 36,0+4,8 -
k-43 |v.mutico- 100 28,0+4,5 55,0£5,0 111 I 110-159 22,0+4,1 -
coerulescens
k-45 |v.mutico-lybicum | 100 23,0+4,2 44,0+5,0 90 1T 71-103 4,0+£2,0 =
k-48 |v.niloticum 100 40,0+4,9 30,0+4,6 110 I 110-159 32,0+4,7 -
k-54 |v.obscurum 100 30,0+4,6 13,0+3,4 73 II 71-103 3,0x1,7 =
k-56 |v.albo-obscurum | 100 21,0+4,1 67,0+4,7 109 I 110-159 8,0+£2,7 =
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Ciicorma, %-Is Umumi | Quraghga Qrupda Duz
= Niimunslorin ad1| Suda| Saxaroza istilik | quraqhga | davamhhq indeksin stresindon
% 7 \C) mohlulunda | faktorun- | davamhiiq| qrupu |intensivliyinin sonra
= 2 | novmiixtolifliyi dan indeksi dayismasi ciicorms,
< sonra %-19
k-64 |v.albo- 100 30,0+4,6 78,0+4,1 138 | 110-159 16,0+3,7 -

provinciale

k-73 |v.lybicum 100 24,0+4,3 26,0+4,4 74 11 71-103 4,0+£2,0 =
k-19 |v.murciense 100 23,0+4,2 76,0443 122 1 110-159 24,0443 -
k-47 |v.coerilenscens 100 24,0+4,3 51,0+5,0 99 11 71-103 26,0+4,4 -
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Sokil 1. Miixtolif mongoali bark bugda genotiplorinin saxaroza mohlulunda ciicorms qabiliyystine gors
gruplagmast
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Sokil 2. Miixtalif mansali bark bugda genotiplarinin istilik stresinden sonra ciicorma qabiliyyatine gora
gruplagmasi.
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da orta davamli genotiplor yerlogsmislor: St Borokotli-95; k-42 v.coerulescens, k-43 v.mutico-
coerulescens, k-87 v. melanopus, k-111 v. apulicum, k-8 vo k-138 v.hordeiforme, k-35
v.melanopus va basqalari. Bu genotiplorin istilik faktorundan sonra clicormo gabiliyyati 26,0 -
37,0 % olmusdur.

Belalikls, toxumlarin quraqliq, istilik, duz streslorindon sonra cilicorma qabiliyyatina goro
qiymatlondirilmosi metoduna osason har 3 streso davamli 7 niimunas - K-5 v. leucomelan; K-43 v.
mutico coerulescens; K-48 v. niloticum; K-66 v. reichenbachii; K-133 v. niloticum; K-137 v.
hordeiforme vo Borokatli-95 standart sortu se¢ilmisdir.

Taodqgiqgatlarimizda quraqliga, istiliyo vo duza davamli kimi giymotlondirilon niimunalor
seleksiyacilar {igiin baslangic material kimi yararli olub, soran vo quraq zonalarda okils bilarlor.
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OINPEJIEJIEHUE CTEINEHU YCTOMUYUBOCTH OBPA3IIOB TBEPJIOM
IHINEHUIBI (7. Durum Desf.) K CTPECCOBBIM®AKTOPAM
JJABOPATOPHO-AUATHOCTUYECKUMU METOJAMU

*ILA.I'anxueBa, X.1I.A0b1ieBa, P.T.MukausioBa, J3.C.I'ax:kuen, C.A.MamenoBa
HUncmumym eenemuueckux pecypcos HAHA

Lenpto uccnegoBanus OBUIO OIMPEIEIeHNe YCTOMYUBOCTH PA3IMYHBIX TEHOTUIIOB TBEPIOH MINEHUIIBI
K 3acyXe, 3aCOJICHUIO U MOBBIIICHHON TeMIepaType Mo MOKa3aTessiM BCXOXKECTH ceMsH. B cooTBeTcTBUU
CO CIIOCOOHOCTBIO CEMsIH MpopacTatb B BOJIE, B pacTBope caxaposbl (20 aTm), mociie TEerIOBOTO
BO3JIeiicTBHs, B coneBoM pactBope (0,3 M), ompeneneHbl BBICOKO YCTONYMBEIE, CPEHEYCTOWYUBBIC U
HEYCTOMUNBBIC 00pa3ibl. TepMOYCTOHYMBOCTL 3apOJIBIIICBONM IIA3Mbl ONPEACISUIA MO0 CHOCOOHOCTH
CeMSIH IpopacTaTh Hocie coiepxkanus ux mnpu 54°C B TepMmoctare B TedeHHe 25 MHHYT. MaTtepuaiaoMm
JUIS WICCTIeNOBaHUM cIykunu 49 o0pasnoB 24 pa3HOBHIHOCTEH TBEPIOW MIIEHUIIBI, XpaHSIIAECS B
HammonansrHom I'enbanke. Ha ocHoBaHWM (DM3MONOTHYECKUX TAPAMETPOB  XapaKTEPHU3YIOUINX
YCTOMUYMBOCTH K CTpeccaM 7 0Opa3ioB nmposiBUIH ce0st 3acyxoyctoituuBbiMu (K-5 v. leucomelan; K-35 v.
melanopus; K-40 v. coerulescens; K-48 v. niloticum; K-64 v. albo-provinciale; K-87 v. melanopus, K-
134 v. murciense), 15 — coneyctoituuBeiMu (Kapabax; bepexernu-95; K-5 v. leucomelan; K-19 v.
murciense, K-22 v. affine; K-35 v. melanopus; K-42 v. coerulescens; K-43 v. mutico coerulescens; K-
47 v. coerulescens;, K-48 v. niloticum; K-52 v. obscurum; K-64 v. albo-provinciale; K-66 v.
reichenbachii; K-133 v. niloticum; K-137 v. hordeiforme) n 14 00pa3noB OKa3annCh YCTOWYUBHI K
BO3/IeMCTBHIO MOBbIIeHHON Temmneparypbl (K-3 v. leucurum,; K-5 v. leucomelan; K-8 v. hordeiforme;
K-19 v. murciense; K-29 v. hordeiforme; K-44 v. mutico lybicum; K-63 v. alboprovinciale; K-66 v.
reichenbachii; K-87 v. melanopus, K-88 v. apulicum; K-111 v. apulicum; K-128 v. erythromelan; K-
133 v. niloticum; K-138 v. hordeiforme). K Tpem cTpeccam 0JHOBpEMEHHO YCTOWYUBBIMHU OKa3alHCh 7
o0pasnos: K-5 v. leucomelan; K-43 v. mutico coerulescens; K-48 v. niloticum; K-66 v. reichenbachii; K-
133 v. niloticum,; K-137 v. hordeiforme u copt bepexernu-95. Haubonee ycTOWYMBBIM MPOSIBUI CeOs
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obpazern K-5 v. leucomelan.

Kntouesvle cnosa: nwenuya, cmpecc, YCMOUYUBOCMb, 3aCYXA, NOBbIUEHHA mMeMnepamypa,
3dconenue, 8CXoxcecms

DETERMINATION OF RESISTANCE DEGREE TO STRESS FACTORS BASED ON
LABORATORY DIAGNOSTICS METHOD FOR
ACCESSIONS OF DURUM WHEAT (T.durum Desf.)

*Sh.I.Hajiyeva, Kh.Sh.Abishova, R.T.Mikayilova, E.S.Hajiyev, S.A.Mammadova
Genetic Resources Institute of ANAS

The aim of the study was to determine the resistance of various durum wheat genotypes to drought,
salinity and high temperature by seed germination indicators. In accordance with the ability of seeds to
germinate in water, in a sucrose solution (20 atm), after heat exposure, in a salt solution (0.3 M), highly
resistant, moderate-resistant, and not resistant samples were determined. The heat resistance of the
germplasm was determined by the ability of the seeds to germinate after keeping them at 54 ° C in a seed
germination chamber for 25 minutes. The research material was 49 samples of 24 botanical varieties of
durum wheat stored in the National Genebank. Based on the physiological parameters characterizing
stress resistance, 7 samples proved to be drought tolerant (K-5 v. leucomelan; K-35 v. melanopus; K-40
v. coerulescens; K-48 v. niloticum; K-64 v. albo-provinciale; K-87 v. melanopus, K-134 v. murciense),
15 - salt tolerant (Garabagh; Bereketli-95; K-5 v. leucomelan; K-19 v. murciense; K-22 v. affine; K-35
v. melanopus;, K-42 v. coerulescens; K-43 v. mutico coerulescens;, K-47 v. coerulescens; K-48 v.
niloticum; K-52 v. obscurum; K-64 v. albo-provinciale; K-66 v. reichenbachii; K-133 v. niloticum,; K-
137 v. hordeiforme) and 14 samples were resistant to high temperature (K-3 v. leucurum; K-5 v.
leucomelan; K-8 v. hordeiforme; K-19 v. murciense; K-29 v. hordeiforme; K-44 v. mutico lybicum; K-
63 v. alboprovinciale; K-66 v. reichenbachii; K-87 v. melanopus;, K-88 v. apulicum; K-111 v.
apulicum; K-128 v. erythromelan; K-133 v. niloticum; K-138 v. hordeiforme). 7 samples were
simultaneously resistant to three stresses: K-5 v. leucomelan; K-43 v. mutico coerulescens; K-48 v.
niloticum; K-66 v. reichenbachii; K-133 v. niloticum; K-137 v. hordeiforme and Bereketli-95 variety.
The most resistant sample was K-5 v. leucomelan.

Keywords: wheat, stress, resistance, drought, high temperature, salinity, germination
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UDC 606

FUNCTIONAL ANNOTATION OF A LACCASE FROM PLEUROTUS ERYNGII WITH
COMPARATIVE MODELLING

F.Z.GURBANOVA
University of Bologna, Italy, Bologna, BO40126, Via Zamboni, 33
fidan.gurbanova@studio.unibo.it

Fungal laccases are oxidoreductases, that have high biotechnological potential in
different industries, such as soil bioremediation, pulp delignification or organic synthesis,
as well as involved in lignin degradation. A poorly annotated laccase from Pleurotus eryngii
was selected for functional annotation by comparative modelling and it is performed with
richly annotated and structurally well-defined laccase from Trametes versicolor. After
creating a suitable model for a given target sequence, final step is to assign whether
transferring GO (Gene Ontology) terms from template to the target is reasonable or not.
Besides the high sequence identity and very similar structure, model 2 shows positional
conservation of the most relevant residues and geometrical restrains which remarked in
the original crystallographic publication of the template. Regarding the fact, the model
contains four copper atoms with similar geometry of coordination, the Cysteines that
present in the disulfide bonds, also additional axial ligand Phenylalanine is the same
position (463) with 1GYC and specially the His-Cys-His tripeptide that binds T1 and T2/T3
copper clusters is conserved. The presence of this tripeptide is highly conserved in Blue
Multicopper Oxidases, which is responsible for the electron funneling from the uppermost
oxidation site (T1) to the T2/T3 copper cluster. It is worthwhile to mention that the
distance between T1 site with trinuclear cluster is almost the same (12.05 A in the Model 2
and 12 A in the 1GYC). Considering all mentioned parameters and stereochemical
qualities, we can infer that generated model has equal working conformation with the
template. Alongside that, both laccases are retrieved from the fungi, means that they are
involved in same biological environment and processes. The procedure of building by
homology is resulted by obtaining high-quality model and successful transfer of GO terms
from Trametesversicolor laccase to the Pleurotus eryngii laccase.

Keywords: laccase, fungi, Gene Ontology

INTRODUCTION

Laccases (benzenediol: oxygen oxidoreductase, EC 1.10.3.2) are protein family which
constitute the biggest subfamily of blue multicopper oxidases. These enzymes catalyse a reaction
of oxidoreduction where the one electron oxidation of four reducing substrate molecules
accompanying with four electron reduction of molecular oxygen to water (Sirimet al., 2011).
Laccases are cuproenzymes that oxidize a wide variety of organic and inorganic substrates
including ketones, phosphates, ascorbate, amines, lignin but preferably phenolic compounds.
This group of proteins are present in fungi, plants, insects, bacteria, moreover they are beneficial
biocatalysts in several fields, such as textile, pulp, paper, food application, bioremediation and
organic synthesis (Rukmankesh M. et al., 2018). Thus, there is enough interest to fully
characterize them in both structural and functional aspects.

In overall, the laccase from Trametes versicolor (TvL, PDB ID: 1GYC, UniProt entry:
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QI12178) has monomeric structure, organized by three sequentially arranged domains (Figure 1).
The active site of the TvL contains four copper (Cu) atoms, organized in two clusters of three
different Cu binding sites (Piontek, Antorini, Choinowski, 2002). Single Type 1 (T1) site
contains one copper atom is placed where the substrate is oxidized and a trinuclear Type 2 (T2)
and Type 3 (T3) cluster is consist of 3 copper atoms where oxygen is activated and reduced. The
mononuclear copper of the T1 site buried in domain 3, around 6.5 A below the surface, hence it
is reasonable to assume that T1 copper is the primary electron acceptor. T1 copper is linked to
the trinuclear cluster by a His-Cys-His tripeptide and the closest distance between T1 and T2/3
coppers is approximately 12 A. Furthermore, it is prevalent in T1 centers to find methionine
residue as an additional axial ligand, however in the TvL case there is a phenylalanine in this
position (Phe463). The trinuclear copper center of TvL is situated between domains 1 and 3,
these coppers lie in the same plane and organized in a nearly perfect triangle with a 3.85 A mean
distance (Piontek, Antorini, Choinowski, 2002).

The laccase from the Pleurotus eryngii (PeL, UniProt accession number (AC): BOJDP9) is
poorly annotated for the time being, there is merely experimental evidence of its existence at the
transcript level. Thus, the aim of the present study is to functionally annotate the PeL laccase by
means of homology modelling and depict the procedures of building three-dimensional (3D)
structure of this entry.

Figure 1. Ribbon diagram of TvL. The structural representation of domains in different color coding,
Domainl- purple, Domain2- green and Domain3- blue, Copper clusters with red color and attached N-
acetyl-D-glucosamine groups by CPK color.

MATERIAL AND METHODS

Databases

For the procedure of comparative modelling some databases are utilized. Foremost, current
annotation score and the target sequence (UniProt AC: BOJDPY, release 2019 11) were retrieved
from freely accessible Universal Protein Resource UniProt (The UniProt Consortium).
Information regarding the 3D structure of biomolecules, ligand information and sequence of the
template were retrieved from Protein Data Bank (The Protein Data Bank )(PDB ID: 1GYC,
release 2019 11). At last, Ramachandran plot and summary of the information for TvL were
retrieved from PDBsum (PDBsum, 2013).
Computational methods

Primarily, to search for a suitable template, the Basic Local Alignment Search Tool
(BLASTp v. 2.9.0+) implementation of UniProt was performed against the PDB database.
BLASTp (UniProt BLASTp) is a database searching tool, based on a heuristic algorithm that
takes a query sequence as an input and makes possible to get entries with similar sequences from
a whole database, in a reasonably short time.

Secondly, Global sequence alignment from the target to the template was carried out by
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using LALIGN (E. B. R. Portal, LALIGN, 2019) web server. Given two sequences, LALIGN
can perform pairwise local and global sequence alignments using the dynamic programming
algorithms, Smith-Waterman for local and Needleman-Wunsch for global alignment
respectively. Additionally, when local alignment is computed, it is also possible to choose not
only the best alignment but some sub-optional alignments as well.

The next step was obtaining putative structures by Modeller (v.9.23) (Sali A. Modeller),
which is a computational program particularly designed for building by homology operations.
The models are based on the idea of satisfaction spatial restrains and this methodology is critical
to derive an accurate and biologically useful predictions (Sali, Blundell, 1993). To make an input
for Modeller, the alignment of the template and the target in a PIR format, besides PDB file of
the template is required. The output of the program is three-dimensional models (amount is
asked by user) of the target sequence.

Java implementation of Combinatorial Extension (JCE, v.2.1) (Shindyalov, Bourne, 1998) is
a program that carries out structural superimposition of all models against the template. Once we
get the structural superimposition, the pairwise sequence alignment derived and relevant
statistics for the quality assessment of the models.

PROCHECK (PROCHECK) (v.3.5) ExPaSy server program was used to fetch
Ramachandran plot of the best model which also returns several outputs including main-chain
bond angles, length plots and others.

At last, the molecular visualization software named RasMol (v.2.7.5) (RASMOL) is used to
measure necessary distances of coordination bonds from active site and visualize other important
features of the template and the model.

RESULTS AND DISCUSSION

Template selection

In order to select a potential template for homology building, the query sequence of BOJDP9
was browsed with BLASTp (protein-protein BLAST, v.2.9.0+) and the following parameters are
used for the search: BLOSUMG62 scoring matrix, threshold for the expectation value was 0.1,
gaps participation permitted. Once we obtain results, further step was picking up the most
appropriate entry, that is why some specific constrains were considered:

e High coverage with the target

e High sequence identity, minimum 30% for alignment length at least 250 amino acid

residues
e High resolution (Crystal structure of a protein only available when electron density map
is calculated, also enables us to have atom conformation clearly)

e High annotation score

We obtained several results from search, afterwards we selected proteins those status was
marked as reviewed (Swiss-Prot), so manually curated entries. We had 5 results to consider with
the sequence identity between 30.5 to 62 percentage. Since Q12178 was the one which has
highest coverage (519), sequence identity (62.0%) and score (1634) among all of them.
Furthermore, a satisfactory resolution X-ray resolved structure was 1.9 A and the presence of
four copper atoms were available. Thus, Q12178 was selected as the best candidate and
associated to the 1GYC PDB entry.
LALIGN

After template selection, a pairwise global alignment with Needleman-Wunsch algorithm of
the target sequence against the template was performed by using the web server LALIGN. The
following parameters are adjusted: scoring matrix BLOSUMS50, E-value threshold was 10.0,
opening and extending gap penalties were in order -12 and -2. The outcome indicates in the

74



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlaori, IX cild, Ne I (2020)

Figure 2.

Figure2. Pairwise global sequence alignment from target to the template by LALIGN.

In this case, the template sequence is retrieved from PDB, whilst the target sequence is
retrieved from UniProt and the main difference between two sequences is the presence of 20
amino acid signal peptide at the N-terminus of target sequence. This peptide does not exist in the
PDB entry, because It is not present in the active enzyme, hence it is cleaved during
crystallization. The alignment is resulted with 59.0% identity and 79.7% similarity between two
sequences, here similarity is higher that identity because of some residues are not exactly same,
just similar in terms of classification of the amino acid residues according to the chemical and
physical properties.

Modeller at work
Input preparation

At first, the text file obtained from previous procedure containing pairwise global alignment
was converted to the PIR format. As it is depicted in the Figure2, template sequence contains gap
and GIn499 at the end, which is removed, as well as corresponding residues were deleted from
the target sequence. Due to those residues located enough far away from the active site, they
reasonably can not have impact on function of the enzyme. Alongside the PIR file, PDB file of
the template is required as an input for the Modeller, hence corresponding positions of GIn499
were removed from PDB file and renumbered as a final step.
Model quality assessment

Five different models were generated and indeed, all models returned by Modeller are
reasonably good, yet we should choose the best option among them. In order to do that,
molecular probability density and DOPE score from Modeller, RMSD (Root Mean Square
Deviation) and structural superimposition from model to the template by jCE and Ramachandran
Plot by PROCHECK was carried out and considered.
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In fact, Modeller returns us summing table which covers 3 values and RMSD value and
sequence alignment was obtained from structural superimposition, and all results are summarized
in Table 1.

Table 1. jCE-calculated RMSD (A) of the template and the target, and MODELLER molpdf and DOPE
score values for all 5 models generated.

Molpdf DOPEscore RMSD (A)
Model 1 3602.29688 -57239.14062 0.26
Model2 3328.70459 -57901.96875 0.26
Model3 3850.48364 -57815.37109 0.30
Model4 3672.39355 -58051.73828 0.27
Model5 3411.36499 -57943.47266 0.26

molpdf — is a regular scoring function which is very precise for a given set of restrains,
basically total of all restrains plus minimizes the objective function with respect to the Cartesian
coordinates.

DOPE score — Discrete Optimized Protein Energy, no relative unit, just negative numbers.
Also, can be regarded as an internal energy that is related to the stabilization of the protein.

Therefore, most negative DOPE score and the lowest molpdf was considered for the most
probable model.

GA341 score — is the value always in a range from 0.0 (worst) to 1.0 (native-like). In our
case this score is same for all models and equal to the 1.

Another selection criterium is a lower value of RMSD which means Root Mean Square
Deviation at the level of backbone, in fact, it is a distance between two backbones which is the
information about structural similarity from model to the template.

For the further assessment the quality of models, PROCHECK server was utilized to
generate Ramachandran plot for each model, which displays the overall stereochemical quality
based on main properties and these all summarized in Table 2 and compared with the main
Ramachandran plot (Prli¢ A., Bliven S. et al., 2010) of the template that was accessed in PDB
sum, also was reproduced by using the PROCHECK server, see Figure 6.

Table 2. PROCHECK results for each model, displays percentage of residues in the favoured, allowed,
generously allowed and disallowed regions.

Favoured Allowed Gen Allowed Disallowed
(%) (%) (%) (%)
Model 1 90.0 9.3 0.2 0.5
Model2 91.5 8.0 0.5 0.0
Model 3 91.2 8.0 0.7 0.0
Model 4 89.3 10.5 0.2 0.0
Model 5 91.5 8.0 0.2 0.2
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PROCHECK

Psi (degrees)

Ramachandran Plot
3294323
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Figure 6. Main Ramachandran plot of 1GYC (left) and the best model, Model 2(right) generated using

PROCKECK.

After scanning PROCHECK results, except for model 1 and 4, they have more than 90.0%
residues in a favoured region, while model 4 has small RMSD value. Models number 2 and 5 are
the ones with highest percentage of residues in the favoured region and alongside, model 2 has
no residue in disallowed region.

After all, we are capable to confirm that model 2 is the best model of the target sequence,
with given main parameters: the lowest molpdf and the most negative DOPE score given by
Modeller, lowest RMSD of 0.26 A, Z-score of 8.3%, a sequence identity of 61% given by jCE
structural superimposition, see the Figure 4, higher than 90% of residues in a favoured region of

Phi (degrees)

the Ramachandran plot.

Following the analysis, RASMOL software was used to measure all the important
geometrical/spatial characteristics of the template and selected model. The results of this step are

shown in the Table 3.

PROCHECK

Ramachandran Plot
6785309

Psi (degrees)

135 180

Phi (degrees)

Plot statistics

Table 3. Atomic distances generated by RASMOL for the template and Model 2.

Position Residues Coppers Distances in 1IGYC Distances in Model

(1GYO) A) 2 (A)
395 His Cul 2.02 2.02
453 Cys Cul 2.19 2.18
458 His Cul 2.04 2.04
111 His Cu? 2.23 2.25
400 His Cu? 2.12 2.12
452 His Cu? 2.16 2.16
66 His Cu3l 2.15 2.15
109 His Cu3l 2.12 2.13
454 His Cu3l 2.17 2.19
64 His Cu4 2.01 2.00
398 His Cu4 1.97 1.96
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Target annotation

Model 2 and the template was structurally superimposed by running jCE, see Figure 3 and
pairwise sequence alignment derived from structural alignment, see Figure 4. The data about
RMSD value (0.26 A) and Z-score (8.30) means that Model 2 is not only at the level of

backbone, also in the side chain orientation superimposed with 1GYC.

Figure 3. Structural superimposition of the selected target model (Model 2) against the template (1GYC)

Furthermore, if we make a comparison between the LALIGN output (Figure 2) and the
sequence alignment retrieved from structural superimposition of Model 2 with template, we can

observe that there is almost no difference existing.

EQR:494Len1:498Len2:496score: 1380.12Z-score:8.30RMSD:0.265eqlD:61%5eqSim:71%Cov1:99%Cov2:100%
1:A Al GPAASLVVANAPVSPDGFLRDAI VVNGVFPSPLI TGKKGDRFQLNVVDTLTNHTMLKSTSI HWHGFFQ
1: SI GPRGTLNI ANEVI KPDGFSRSAVLAGGSYPGPLI KGETGDRFQI NVVNKLADTSMPVDTSI HWHGI FV

71:A AGTNWADGPAFVNQCPI ASGHSFLYDFHVPDQAGTFWYHSHLSTQYCDGLRGPFVVYDPKDPHASRYDVD
71: RGHNWADGPAMVTQCPI VPGHSFLYDFEI PDQAGTFWYHSHLGTQYCDGLRGPFVVYSKNDPHKRLYDVD

141:A NESTVI TLTDWYHTAARLGPRFPLGADATLI NGLGRSASTPTAALAVI NVQHGKRYRFRLVSI SCDPNYT
141: DESTVLTVGDWYHAPSLSLSGVP- HPDSTLFNGLGRSLNGPASPLYVMNVVKGKRYRI RLI NTSCDSNYQ

211:A FSI DGHNLTVI EVDGI NSQPLLVDSI QI FAAQRYSFVLNANQTVGNYWI RANPNFGTVGFAGGI NSAI LR
210: FSI DGHAFTVI EADGENTQPLQVDQVQI FAGQRYSLVLNANQAVGNYWI RANPNSGDPGFANQMNSAI LR

281:A YQGAPVAEPTTTQTTSVIPLI ETNLHPLARMPVPGSPTPGGVDKALNLAFNFNGTN- - FFI NNASFTPPT
280: YKGARNVDPTTPERNATNPLREYNLRPLI KEPAPGKPFPGGADHNI NLNFAFDPATVLFTANNYTFVPPT

349:A VPVLLQI LSGAQTAQDLLPAGSVYPLPAHSTIEITLPATALAPGAPHPFHLHGHAFAVVRSAGSTTYNYN
350: VPVLLQILSGTRDAHDLAPAGS!I YDI KLGDVVEVTMPALVFA- - GPHPMHLHGHSFAVVRSAGSSTYNYE

419:A DPI FRDVVSTGTPAAGDNVTI RFQTDNPGPWFLHCHI DFHLEAGFAI VFAEDVADVKAANPVPKAWSDLC
418: NPVRRDVVSI GDDP- TDNVTI RFVADNAGPWFLHCHI DWHLDLGFAVVFAEGVNQTAVANPVPEAWNDLC

489:A Pl YDGLSEAN
487: Pl YNSSNPSK

Figure 4. Sequence alignment derived from structural alignment of the selected model (Model 2) against

the template (1GYC)

70:A

140:A

140:

210:A
209:

280:A
279:

348:A
349:

418:A
417:

488:A
486:

498:A
496:

Indeed, this result was expected due to the high sequence identity between two entries.

On the other hand, RASMOL was used in order to verify the relevant atomic positions and

distances among them.

78



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, IX cild, N 1 (2020)

Figure 5.a. Atomic coordination of active unit in 1GYC, generated by RASMOL with different color
coding, copper atoms are displayed in green, Phe463 depicted in red, histidines and Cys453 are depicted
with cpk color and disulfide atoms are shown with yellow color.

J

YS117

Figure 5.b. Atomic coordination of active unit in selected model (Model 2), generated by RASMOL with
different color coding in the same way with previous one, copper atoms are displayed in green, Phe463
depicted in red, histidines and Cys453 are depicted with cpk color and disulfide atoms are shown in
yellow.

As it is depicted in the Table 3, 4 and 5, they are slightly different, but more important,
coppers and disulfide bridges are conserved. Only half of the asparagine residues are found in the
same position in Model 2 with 1GYC. There is preservation of all histidines regulating the T2/T3
copper cluster, also His-Cys-His residues entails in ligation of T1 copper. The Phe463 also found
around T1 copper in the Model 2.

Despite some differences are found in the atomic positions, it is possible to infer that there is
a high sequence identity and significantly similar structures.
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Table 4. Atomic distances of disulfide bonds in the template and Model 2, generated by RASMOL.

Position in 1IGYC Position in Model 2 Distances Distances
Residues in 1IGYC () in Model 2 ()
Cys/Cys 85/488 85/486 1.98 2.04
Cys/Cys 117/205 117/204 2.04 2.03

Table 5. Glycosylation residues in the target (Model 2) against the template (1GYC) by JCE structural
alignment.

Position in 1GYC Residues in 1GYC Residues in Model 2

54 Asn Asp
217 Asn Ala
251 Asn Asn
333 Asn Asp
341 Asn Asn
436 Asn Asn

CONCLUSION

The aim of the present study was to functionally annotate a biological entity, generate
appropriate structure through comparison with rich sequence identity. After creating a suitable
model for a given target sequence, final step is to assign whether transferring GO terms from
template to the target is reasonable or not. Besides the high sequence identity and very similar
structure, model 2 shows positional conservation of the most relevant residues and geometrical
restrains which remarked in the original crystallographic publication of the template (Rost,
1999). Regarding the fact, the model contains four copper atoms with similar geometry of
coordination, the Cysteines that present in the disulfide bonds, also additional axial ligand
Phenylalanine is the same position (463) with 1GYC and specially the His-Cys-His tripeptide
that binds T1 and T2/T3 copper clusters is conserved. The presence of this tripeptide is highly
conserved in Blue Multicopper Oxidases, which is responsible for the electron funneling from
the uppermost oxidation site (T1) to the T2/T3 copper cluster. It is worthwhile to mention that
the distance between T1 site with trinuclear cluster is almost the same (12.05 A in the Model 2
and 12 A in the 1GYC). Considering all mentioned parameters and stereochemical qualities, we
can infer that generated model has equal working conformation with the template. Alongside
that, both laccases are retrieved from the fungi, means that they are involved in same biological
environment and processes. In conclusion, the following GO terms can be translated to the
laccase from Trametes versicolor to the laccase from Pleurotus eryngii:

Molecular function

e Copper ion binding — GO:0005507
e Hydroquinone: oxygen oxidoreductase activity — GO:0052716
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Biological process

e Lignin catabolic process — GO:0046274
Cellular component

e Extracellular region — GO:0005576
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OYHKIIMOHAJIBHAA AHHOTANIUA JTAKKA3BI OT PLEUROTUS ERYNGII
CO CPABHUMTEJBHBIM MOJAEJINPOBAHUEM

®.3.I'ypdanoBa
Bonouckuii ynusepcumem

r pI/I6KOBI:»Ie JIaKKa3bl MOPCACTABIIAOT co0oi OKCHUAOPEAYKTA3bl, KOTOPBIC HMCIOT BBICOKHI
OMOTEXHOJIOIMUECKUH IMMOTCHIHAJI B pa3JIMYHBLIX OTPACIIAX IMPOMBIINIIICHHOCTH, TAKHMX KakK 6H0peMe]j[I/IaHI/I$I
IIOYBHI, IIGHI/IFHI/I(i)I/IKaHI/IH IMyJIbIIbI HWJIA OpI‘aHI/I‘-IeCKI/Iﬁ CHUHTE3, a TaKXXC Y4YaCTBYIOT B J€TrpaJalvuu
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nurHuHa. [1noxo anHoTMpOBaHHas nakkasa U3 Pleurotus eryngii Obuia BbIOpaHa Al (yHKIHOHANBHON
AQHHOTALIMK C TIOMOIIBIO CPABHHUTEIILHOT'O MOJICIIMPOBAHMUSI, KOTOPOE BBIIOJIHSJIOCH OOTaTO aHHOTHPOBAH-
HOW M CTPYKTYpPHO YETKO BBIPRKEHHOU J1akka3oi oT Trametes versicolor. Ilocne co3naHus moaxoasien
MOJENIN A 3aJaHHOW IeNIeBOH MOCIEIOBATEIbHOCTH MOCIEOHUNA IIar 3aKiIi04yaeTcs B TOM, YTOOBI
OTIpEeNeNnTh, SBJIsIETCS Jn 1enecoobpa3HeiM nepeHoc tepmuHoB GO (Gene Ontology) u3 mabioHa B
1enb. [IoMIMO BBICOKON MAEHTUYHOCTH IOCIENOBATENBHOCTH M OYEHb MOX0KEHW CTPYKTYpBI, MOJETH 2
JEMOHCTPHUPYET TMO3UIMOHHOE COXpaHEHWE HauOojee 3HAYMMBIX OCTATKOB M T'EOMETPHYECKHX
OTpaHMYEHHUH, KOTOPbIE OTMEUEHBI B HCXOAHOH KpucTayuorpadguyeckoil myonukanuu mabdiaoHa. Uro ka-
caercs (hakTa, MOJIENb COJIEPKHUT YETHIPE aTOMa MEJU CO CXOKEH reoMeTpruer KOOpJHAIIUH, IUCTEHHBI,
MPUCYTCTBYIOIINE B TUCYTb(QHUIHBIX CBA3SX, TAKKE JOTIOJIHUTEIbHBIN aKCHAILHBIN TUTraH/1 (heHITaIaHHH
HaXoIUTCs B TOM Xke noyioxeHuu (463), uro u 1GYC u ocobenno coxpansercsa tpunentua His-Cys-His,
KOTOPBIN cBs3bIBacT Kiactepsl Mequ T1 u T2 / T3. [lpucyTcTBre 3TOro TPUIENTHAA BBICOKO KOHCEp-
BaTUBHO B Ookcyujaazax Blue Multicopper, KOTOpbie OTBETCTBEHHBI 3a 3JICKTPOHHYIO BOPOHKY OT CaMOTO
BepxHero ydacTka okucyieHus (T1) no xnacrepa meau T2 / T3. CTOUT OTMETUTD, YTO PACCTOSIHUE MEKIY
caiitoM T1 ¢ TpexbsiepHBIM KJIAaCTEPOM MpaKTHUeCKH oauHakoBo (12,05 A B monenn 2 u 12 A B 1GYC).
VY4uThIBas BCE YIOMSHYTBIE TTApaMETPhl i CTEPEOXMMUIECKHE KAa4eCTBa, Mbl MOXKEM CJIENIaTh BBIBOJI, UTO
CreHepUpOBaHHAs MOJIENIb UMEET PaBHYI pabouyio KoHpopmanmio ¢ madionoMm. Hapsmy ¢ atum obe
JIAKKAa3bl M3BJICKAIOTCS U3 TPUOOB, YTO O3HAYAET, YTO OHU BOBJICUEHBI B OJHY OMOJOIMYECKYIO Cpeny U
nporeccel. [Iporeaypa mOCTpOeHUs 1O TOMOJIOTHH O0YCIIOBJICHA MOJNyYeHHEM KaueCTBEHHOW MOJICTH U
ycnemHbsIM nepernocoM TepmMuHoB GO u3 nakkassl Trametes versicolor B nakka3sy Pleurotus eryngii

Knroueewie cnosa: naxkasa, epubwi, I ennas onmonocust

MUQAYiSOLi MODELLOSDIRMO iLO PLEUROTUS ERYNGII-DON ALINAN LAKKAZIN
FUNKSIONAL ANNOTASIYASI

F.Z.Gurbanova

Boloniya Universiteti

Gobalok lakazalar1 torpaq bioremediasiyasi, pulpa ayrilmasi vo ya iizvi sintez kimi mixtalif
sahalords yiiksok biotexnoloji potensiala malik olan, o climlodon ligninin deqradasiyasinda istirak edon
oksidoreduktazalardir. Pleurotus eryngiimin zaif bir annotasiya edilmis laksi miiqayisali modellasdirma
ilo funksional not iiclin secilmis vo Trametes versicolor'-dan zangin nota va quruluslu sokilds tayin
edilmis laksa ilo aparilmigdir. Verilon hadsf ardicilligi ii¢lin uygun bir model yaratdigdan sonra son
moarhalo GO (Gen Ontology) sortlorinin sablondan hoadofs Gtiiriilmasinin magsedauygun olub olmadigini
toyin etmokdir. Yiiksok identik ardicilliq saxsiyyati va ¢ox oxsar qurulugsdan alava, 2-ci model, sablonun
orijinal kristalografik nasrinde qeyd olunan on uygun gqaliglarin vo hondssi tixaclarin yerlosmo
konservasiyasini gostorir. Hogigato golinco, model oxsar slagslondirms hondosasi olan doérd mis atomunu
ehtiva edir, disulfid baglarinda olagslerinde mévcud olan Sisteinlar, alava eksenel ligand Fenilalanin
1GYC ils eyni movgedadir (463) vo xiisusi olaraq baglayan His-Cys-His tripeptidi. T1 vo T2 / T3 mis
qruplar1 qorunur. Bu tripeptidin mévcudlugu, on yiiksok oksidlogsmos yerindon (T1) T2 / T3 mis qrupuna
gadar elektron ayilmasindan masul olan Mavi Multikopper Oksidazlarda ¢ox qorunur. Qeyd etmok yerina
diisor ki, T1 orazisi ilo trinii niivo klasteri arasindaki mosafa demok olar ki, eynidir (Model 2-do 12.05 A
vo 1GYC-do 12 A). Biitiin qeyd olunan parametrlori vo stereokimyovi keyfiyyatlori nozors alaraq,
yaradilan modelin sablonla bearabar is konformasiyasina malik oldugunu natico ¢ixara bilorik. Bununla
yanagsi, hor iki lakazanin gdbaloklordon alimmasi, eyni bioloji miihitdo vo proseslords istirak etdiklori
demoakdir. Homologiyanin qurulmasi proseduru yiiksok keyfiyystli model slds etmok vo GO sortlorinin
Trametes versicolor lakazasindan Pleurotus eryngii lakazasina ugurla Otiiriilmasi ilo naticolonir

Acar sozlar: lakkaza, gébalaklar, Gen Ontologiyast
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BOZIi NAR SORTLARININ POMOLOJi VO ANTIOKSIDANT XUSUSIiYYOTLORININ
TODQIQI

*E.E.COF9OROVA b.ii.f.d., N.C.BAXSIYEVA b.ii.f.d.
AMEA Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq pr., 155

shikhali1l976@mail.ru

Azarbaycan monsdli nar sortlarimin qidaliliq dayari vo biokimyoavi gostaricilorinin tayini
zamani Goy nar, Valas va Sirin qirmizi nar sortlarinin vegetativ (kok vo yarpaq) va generativ
(cicok vo meyva) orqanlarimin kimyavi torkibi tadqiq edilmis morfometrik tadqiqat aparilmisdir.
Tadqiq olunan Goy nar, Valas va Sirin qirmizi nar sortlarimin analizi Qaz xromatoqrafiya — kiitlo
spektrofotometrik metodlarla yering yetirilmisdir. Maddslarin eyniliyi NISI vo Wiley standart mass
— spektrometri, kitabxanadan istifado edilorok miioyyon olunmusdur. Miidyyon edilmisdir Kki,
tadqiq edilon sortlarin meyvalori fiziki gostoricilorine, meyvonin iimumi Kiitlasina, meyva
hissolorinin — qabiq, ara porda, gillorin nisbatina géra kaskin forqlonir. Oyranilmis sortlarda
meyvanin kiitlasi 84,33 - 197,7 q, toxumun kiitlasi 28,0 - 31,3 q arasinda dayisilir. Meyvadon alinnis
sirado quru maddanin miqdar: 12,0 - 15,0 % aktiv tursulugu 3,29 — 4,09 (pH), antosiamin miqdari
0,255 — 0,628 mq (%), pektinin migdar1 0,370 — 0,891 mq (%) arasinda dayisilir. Xromato —
spektrofometrik metodla meyvalorin antosian tarkibinda sianidin — 3 — qliikozid, sianidin — 3,5
diqliikozid, delfinidin — 3 — qliikozid v delfinidin 3,5 — diqliikozid, katexin tarkibinds katexin,
epikatexin askar edilmisdir. Lacoklorin antosian tarkibinds yalmz pelarqonidin — 3 — qliikozid
miidyyon edilmisdir. Miiayyon edilmisdir ki, Valas, Sirin qirmizi vo Goy nar sortlarinin meyvalari
gidah va bioloji faal maddslarls zangindir. 12,0 — 15,0%, iizvi tursu aktivlik (Ph) — 3,29 — 4,09,
antosianlar 0,255 — 0,628%, pektin 0,370 — 0,891%, vitamin C 5,7 — 8,9 mq% arasinda dayisilir.
Korrelyasiya analizi naticasinda bozi slamatlor arasinda yiiksak vo yiiksak olmayan miisbat va
manfi shamiyyatli asililiqlarin oldugu askarlanmisdir. Todqiq edilmis salamatlor arasindaki miisbat
vo monfi asihiliqlardan golocokds bu Jslamatlorin yaxsilasdirilmasi istiqamatinds aparilacaq
seleksiya islorinda istifads edilarso yaxsi naticolor alds etmok olar.

Agar sozlar: Punica granatum L., antosian, pektin, katexin, vitamin C, bioloji faal maddalor

GIRIS

Tobii bitki ehtiyatinin otrafli vo dorindon Oyronilmosi, yeni ohomiyystli bitkilorin askar
edilmosi, onlarin samaorali istifadssinin yeni texnologiyasini hazirlamaq vo alinmis naticalorin
xalq tesorriifatinin bu vo ya digor sahoesindo istifade edilmosinin miioyyonlogdirilmosi miiasir
dovriin asas problemlarindondir. Flavonoidlar, katexinlor, antosianlar P vitamini foalligina malik
olur, gqan damarlarinin elastikliyini artirir, kegiriciliyini azaldir vo hipertoniya, ateroskleroz, siia
zadslonmalarinin miialicasinda olduqca effektlidir (Afshar, 2011). Onlar P vitamininin foalligr ilo
yanas1t antiradikal, antioksidant, antimutagen, antikanserogen vo basqa xiisusiyyatloro do
malikdir (Mycradaesa, 2013; Ferrari, 2010; Pala, 2011; Valero et al., 2014). Nar miixtolif
xostaliklorin miialicesinde, immunitetin yiiksaldilmasinda, qan tozyiqinds totbiq edilir. Narda
insan organizmi i¢iin lazim olan zoruri vitaminlor, mineral maddoslor, {izvi tursular, miixtolif
karbohidratlar vo s. maddslor vardir. Respublikamizda meyvagiliyin inkisafi haqqinda qorar va
todbirlor miioyyan edilmisdir. Bu gorarda o ciimlodon, subtropik meyvagiliyin inkisafi todbirlori
miioyyon edilmisdir. Eyni zamanda nar bitkisinin sort torkibinin do yaxsilasmasi osas
masalalordan biridir. Qeyd etmok lazimdir ki, hal-hazirda meyvagiliyin inkisafi respublikamizda
ohalinin artan tolobatini tomin etmir. ©halinin saymin artmasina baxmayaraq, adam bagsina
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istehsal olunan meyvalorin miqdar1 ohalinin artan tslsbatina, gidalanma rasionunun qurulusu
elmi osaslanmis normalara cavab vermir. Insanin enerji tolobatinin 30%-i meyva, gilomeyva,
torovoz vo subtropik meyvolor hesabina 6donilir. Meyvo-toravozlordo bioloji foal maddslor
coxdur. Onlarda sokorlor, limon tursusu, tanin, kaliumun xlorlu birlosmalori, kalium, kalsium,
natrium, domir, fosfor, maqnezium, manqgan, sokorlor, asilayici maddslor, qilaf, kiil, limon
tursusu, gqlukoza, protein, pektin, vitamin C, tiamin (vitamin B;), riboflavin (vitamin B,), bor
tursusu, vitamin PP, yag, nisasta, azotlu maddolor vo mineral maddolor vardir. Narin
meyvolorindo 15 amin tursusu, o, ciimlodon 6 ovozedilmoz amin tursusu- metionin, valin,
miozin, treonin, fenilalanin, leysin vardir. Nar tozo halda istifado edilir, narin bir ¢ox sortlar
miialico vasitosi kimi do godimdon tibbids istifado olunur. Nar Pinicaceae fasilosing aiddir, bir
cinsi, iki névii P.protopunica Balf. vo P.granatum L. vardir. Nar birkisinin 400-don artiq sortu
vardir (PozanoB, 1940). Bir cox sortlar iso hazirda yaxsi Oyronilmomisdir. Narcilifin asas
vozifasi nardan istifadonin miiddatini uzatmaq va biitiin bolgalords il orzinds shalini nar mahsulu
ilo fasilosiz tomin etmokdon ibarstdir. Bu problemi hall etmok iiclin onun okin sahasini
genislondirmok, ¢esidini artirmaq, tezyetison vo gecyetison, daginmaya vo saxlanmaya davamli
nar sortlarin1 becormok mogsedouygundur. Bir ¢ox tocriibo saholorinds narin yeni sort vo
formalari, aqrotexnikasi dyranilir, yerli soraito uygun olan yeni sortlar yaratmagq liclin seleksiya
islori aparilir. Nar ¢ox faydali meyvalor sirasina daxildir. Nar meyvalorinde orqanizmo lazim
olan vitaminlar, mineral maddalor va hall olan karbohidratlar vardir. Narin dadi vo hozm olma
xtisusiyyatlori asilayict vo otirli maddslordon asilidir. Nar haqqinda yerli vo xarici odabiyyat
monbalori ¢ox azdir, olan molumatlar isa nar vo onun becorilmasing aiddir. Narin kimyavi
torkibi, aqrotexniki amillorin narin keyfiyyatino tosiri vo bas veron doyisikliklor haqda odabiyyat
molumatlari ¢ox azdir. Respublikamizin haor bir bolgasinin bitki sorvetlorinin dyronilmasi vo
alinmis noticolorin totbiqi onun iqtisadi qiidratinin  yliksolmesine, xalqin giizaraninin
yaxsilasdirilmasina yonaldilmasi biologiya elminin qarsisinda duran on vacib problemlordondir.
Otraf mihitin ¢irklonmosi noticodo bir ¢ox xostoliklorin, xiisuson son zamanlar daha genis
yayillmis iirok-damar, modoa-bagirsaq, 9sob sistemi xostoliklorinin, biitiin insanlar1 narahat edon
xor¢ong xostaliyinin, geyri-normal usaqlarin diinyaya golmosinin kiitlovilogmosino sobab
olmugdur. Miioyyan edilmisdir ki, bitkilor bu xostoliklorin yaranmasinin qarsisin1 almaga vo
miialico etmoys gadir olan bioloji foal maddoslorlo zongindir. Subtropik birkilor i¢orisinds nar on
qiymatli, shomiyyatli bitki olub, iqtisadi cohatdon faydalidir.

MATERIAL VO METODLAR

Tadqgiqatin obyekti olaraq GOy nar, Valos vo Sirin qirmizi nar sortlarinin vegetativ (yarpaq)
vo generativ (cigok, meyvo) orqanlarindan istifado edilmisdir. Analiz tigiin istifado olunmus
meyvolor tam formalasmis, texniki vo bioloji yetiskonlik fazalarini tamamlamisdir. Bitki
materiallarinin  orqanoleptik analizi, c¢esidlonmasi, analizo hazirlanmasi, quru maddonin,
sokoarlorin, izvi tursularin imumi gobul edilmis metodlarla, C vitamini Abdulnabi vo digorlorinin
modifikasiya edilmis  metoduna osason ekstraksiya edilmis (Abdulnabi et al., 1997;
[anupo,1974), antosianlar meyvolordon E.N.Novruzovun metodu ilo alinmis antosian comindon
grafik qurmaqla (Mycradaesa, 2013; Hospyzos, 2005; Ilamcuzage, Hospy3zos, 1989),
katexinlor iso V.A.Viqorov torofindon toklif olunmus (Buropos, 1972) c¢ay katexinindon
hazirlanmig qrafiklo miioyyon edilmisdir. Fordi maddolor kagiz, nazik qath, siitunlu
xromatoqrafiya metodlart ilo alinmigdir. Kagiz xromatoqrafiya iiglin FN-11,16, Wathman
markali, nazik vo siitunlu xromatoqrafiya iigiin silikagel KCK, Al,Os, talk, selliiloza vo poliamid
istifado olunmugdur. Fordi maddslorin qurulusu, fiziki — kimyovi xiisusiyystlori xromatoqrafiya,
spektroskopiya metodlari ilo miioyyan edilmisdir. Maddslorin migdar1 KFK-2A, Specord vo SF-
18 spektrofotometrlori ilo toyin edilmisdir. Tocriiba sahosinds becarilon GOy nar, Volas vo Sirin
qirmizi nar sortlarinin vegetativ (yarpaq) vo generativ (¢i¢ok, meyvo) orqanlarinin - morfometrik
todqiqatt aparilmigdir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Fiziki vo kimyavi xiisusiyyatlori. Miioyyon edilmisdir ki, todqiq edilon sortlarin meyvalari
fiziki gostaricilorine, meyvanin imumi kiitlasing, meyva hissalorinin — qabiq, ara pards, gilalorin
nisbotino géro koskin forglonir. Oyronilmis sortlarda meyvonin kiitlosi 84,33-197,7 g, donin
kiitlasi 28,0-31,3 q arasinda dayisir. Meyvoadan alinmis sirods quru maddonin miqdart 12,0-15,0
% arasinda olmusdur. Toadqiq olunan meyvolords aktiv tursuluq 3,29-4,09 (pH) intervalinda
doyismisdir. Nar sirosinin pH-1 vaxt keg¢dikco artirmis vo tam yetismo morholosindo maksimuma
- 3,57-ya ¢atmigdir. Noticolor adobiyyat molumatlarina uygundur (Al-Maiman S.A.,Ahmad D.,
2002). pH nar sirosinin turs dadini xarakterizo edir (Cemeroglu et al., 1992). Meyvolor tam
yetisdikdo onun pH-1 artir, yetismis meyvolor yasil yetismomis vo yarim yetismis meyvalora
nisbaton daha az turs olur (Al-Maiman S.A.,Ahmad D., 2002).

Tadqiq edilon niimunslords antosianin miqdar1 0,255 — 0,628 mq (%) arasinda toraddiid
etmisdir. Meyvalordo pektinin migdart 0,370 -0,891 mq (%) arasinda doyismisdir. Xromato—
spektrofometrik metodla meyvalorin antosian torkibinde sianidin — 3 — gliikozid, sianidin — 3,5
digliikozid, delfinidin — 3 — gliikozid vo delfinidin 3,5 — diqliikozid, katexin torkibindo katexin,
epikatexin agkar edilmisdir. Logoklorin antosian torkibinds yalniz sianidin 3 — gliikozid miioyyon
edilmigdir. Miiayyon edilmisdir ki, Valss, Sirin qirmizi va GOy nar sortlarinin meyvalari qidal
va bioloji foal maddolorls zongindir. Meyvalordo C-vitamininin miqdar1 5,7 — 8,9 mq% arasinda
doyisilir.

Linus vo omokdaglar1 nar meyvalorini todqiq edorkon C vitamini torkibinde ohomiyyatli
daracada forgliliyin oldugunu miiayyan edorak, bunun arasdirilan nar novlarinds 52,8-72,0 mqg-a
va qabiglarda iso 76,8-don 118,4 mqg-a qador toskil etdiyini qeyd edirlor.

Meyva vo ¢icoklorin morfometrik analizi naticosinda ¢ig¢oklorin tac indeksinin 0,80-0,16,
omsalinin 0,46-0,70, siro c¢ciximinin 28,0-31,0 intervalinda doyismosi miioyyon edilmisdir
(Cadval 1).

Cadval 1. Nar sortlari meyvalorinin bazi organoleptik vo kimyavi gostaricilori

Goy nar Sirin qirmizi Valas
MU (sm) 5,07+0,9 5,8+0,8 4,9+0,3
ME (sm) 6,10+0,6 6,8+0,8 5,7+0,5
MK (qr) 171,0+43,3 | 197,7+70,4 92,3+21,8
DU (sm) 0,9+0,07 0,7+0,2 1,0+0,1
DE (sm) 0,6+0,11 0,6+0,1 0,7+0,1
DUC (qr) 89,0+28,0 90,0+47,3 63,3+14,4
TYQU (sm) 0,8+0,2 0,8+0,2 0,8+0,1
TLS 7,0+0,7 6+0,0 6,3+0,4
TLU (sm) 1,3+0,1 1,26+0,3 1,03+0,0
Ti 0,16 0,14 0,16
DK 0,52 0,46 0,70
SC (qr, 50 qr danin) 29,0+2,7 30,0+0,7 31+1,3
Siranin pH 3,6+0,1 4,09+0,0 3,34+0,1
Quru maddas - sirada (Brix°C) 15,0 13,0 12,0
Qabigin rongi Cohrayi Qurmizimtil Yasimtil ¢ohrayi
Danlarin rangi (Cohray1 Tiind qirmiz1 Ag1g qirmizi
Sironin dadi Tursmaza Tursmaza Turs
Pektin mq% 0.370 0,891 0,650
Vitamin C 5,7 8,0 8,9
Antosianlar 217,0 266,0 287,0

Qeyd: MU-meyvonin uzunlugu; ME-meyvaonin eni; MK-meyvanin kiitlosi; DU-donin uzunlugu; DE-donin
eni; DUK-donin imumi kiitlesi; TYOU-tac yarpagt asasinin uzunlugu; TLS-tac lagoyinin say1; TLU-tac logayinin

uzunlugu; Ti-tac indeksi; DK- don kiitlosi; SC-siro ¢iximu.
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Antoksidantlarin tadqiqi. Miisyyan edilmisdir ki, ayri-ayr sortlar bioloji foal vo qidal
maddalorin miqdarma gore forglonirlor. Analiz edilmis sortlarin meyvalorindo antosianlar 217-
287 mq/%, arasinda doyisilir. ilk dofs olaraq todqiq edilon sortlarin meyvalorindon xromoto-
grafiya metodu ils - 4 fordi antosian, fiziki-kimyovi vo spektroskopik metodlarla onlarin eyniliyi
miioyyan edilmigdir. Antosian cominin osas kompanenti sianidin mono, sianidin diqlukozidlori
vo delfinidinmono, delfinidindiglukozidlori togkil edir. ©n ¢ox antosian miqdar1 Sirin qirmizi
narsortunun meyvoalorindo miioyyan edilmisdir, 4 fordi antosian - n miioyyon edilmisdir. Xro-
mato-spektrofometrik metodla meyvalorin antosian torkibinds sianidin — 3 — qliikozid, sianidin —
3,5 digliikozid, delfinidin — 3 — gliikkozid va delfinidin 3,5 — diqliikozid miisyyon edilmisdir.

Antosianlar bitkinin meyvo vo ¢icoklorindo olur. Qismoen tomizlonmis meyvo qabigi
ekstraktini nar toxumlarinin antosian torkibi ilo miiqayise edorkon qabiglarda yiiksok miqdarda
olan pelarqonidin-3-qliikozid vo pelarqonidin-3,5-digliikozidin gilslorde az oldugu miioyyon
edilmisdir. Hom toxumlarda, hom do meyvo gabiginda sianidin-3-qliikkozid vo sianidin-3,5-
diglukozid askar edilmisdir. Bundan forqli olaraq, nar sirasindoki asas antosian olan delfinidin-3-
qlikozid vo delfinidin-3,5-diqlukozid meyvo qabiglarinda agkar edilmomisdir (Gabbasova,
Abdurrazakova,1969). Cigoklorda pelarqonidin-3,5-diqlukozid oldugu miioyyon edilmisdir
(Batta, Rangaswami, 1973). Antosianin miqdarmin bitkinin boyldiiyli yera gors doyismosi,
meyvalari saxladiqda azaldigi miioyyan edilmisdir (Gabbasova, Abdurrazakova,1969; Santagati
et al., 1984). Adi ¢okilon sortlarda antosian comindon 4 fordi antosian ayrilmisdir. Ayrilmis
maddolor sorti olarag A, B, C, D antosianlar1 kimi isarolonmisdir. Bu sortlardan alinan anto-
sianlar cominin turs miihitdo hidrolizindon 2 fordi antosianidin alinmigdir. Homin antosianidin-
lorin boazi xromatoqrafik vo spektral xarakteristikalar1 2 sayli codvelde verilmisdir. Alinan
molumatlarin vo onlarin autentik niimunalarls miiqayisosi asasinda ayrilan aqlikonlar sianidin vo
delfinidinls eynilosdirilmisdir.

Cadval 2. Ayrilan antosianidinlarin xromatoqrafik va spektroskopik xarakteristikalar

Xromatoqrafik
Antosianidinlor Holledici sistemlorda Rf-in qiymoti Lakalorin 1:9ng1
. Butanol-sirka - . Ultrabanovsayi (UB)
Forestal | Formik tursusu-su (BSTS) Gaoriinan isiqda isiqda

Antosianidin-1 0,49 0,22 0,57 Al qirmizi (maxmori) Cohrayi-bondvsayi
Antosianidin-2 0,68 0,32 0,81 Qirmizi Narinci-qirmizi
Spektroskopik
Udma maksimumu, nm
Torkibinda 0,1% HCI Torkibinda 0,1% Etanol+6% E.t/E
olan metanol HCI olan etanol AICIL 4507 Fmax

Antosianidin-1 535 545 533 19
Antosianidin-2 520 530 520 19

Turs miihitds hidriloz edildikdo A vo B antosianlari sianidino identik, C vo D antosianlari
delfinidino identik aqlikon verirlor. Biitiin antosianlarin hidrolizatinda D-qlilkoza miisahido

edilmisdir.

Cadval 3. Fordi sokilds alinan antosianidinlorin xromatoqrafik xarakteristikasi

Hbolledici sistemlords Rf-in qiymati Lokalorin rangi
Antosianlar I VI I Gériinon isiqda Ultrabe.niivsayi (UB)
isiqda
A 0,36 0,06 0,25 Fuksin Tutqun-fuksin
B 0,26 0,19 0,42 a2 Kiikiirdii-fuksin
C 0,28 0,17 0,41 “aa” e
D 0,43 0,14 0,35 Narinci-qirmizi Tutqun-narinct

86



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlaori, IX cild, Ne I (2020)

Cadval 4. Fordi sokilds alinan antosianidinlorin spektral xarakteristikasi

: )"maxa nm
Antosianlar Metanolda Etanolda Etanol+AICl; Eoso/Eomax
A 280,525 535 548 22
B 281,528 536 542 12
C 278,524 531 540 13
D 266,506 512 - 38

Belaliklo, xromatoqrafik vo spektral (UB) analizlorin (Sokil 1, 2), pillali vo fermentativ
hidrolizin naticalori asasinda onlar1 autentik niimunslor vo adobiyyat molumatlar: ilo (Illanupo u
ap. 1974; Afshar, 2011; Ferrari, 2010) miiqayiso edorok A antosiani sianidin-3-qliikkozid, B —
sianidin-3,5-diqliikozid, C- delfinidin-3-qliikkozid, D — delfinidin, 3,5-digliikozid kimi identifi-
kasiya edilmisdir. Yetigmis meyvalordon alinan antosian cominin keyfiyyat torkibinin xromato-
spektroskopik analizi gostormisdir ki, onlar ayri-ayr1 komponentlorin nisbatino  goro
forglonirlar.

A, optiki sixhi

A, mm

Sokil 1. Sianidinin UB spektri: a — sianidin, b — sianidin+AlICl;.

= L0
=
=
=
=
< 05
<

300 400 500 600 A, nm

Sakil 2. Sianidin-3-qliikozidin UB spektri: @ — sianidin-3-qiiikozid, b — sianidin-3-qriikozid+AICl;.

Katexinlorin tadqiqi. Kagiz xromatoqrafiya vasitasilo nar sortlarinin miixtalif orqanlarinin
katexin torkibi Oyronilmisdir. Todqiqatin materiali olan nar sortlar1 Azorbaycanda genis yayil-
miglar. Azorbaycanda 1 novii yayilmisdir vo boyiik ehtiyata malikdir. Bu bitkilor giiclii kok siste-
minin olmasi ilo forqlenirlor. Bu bitkilordon genis istifade edilmosinin baglica sobabi onlarin
torkibinda miixtalif vitaminlorin, P vitamini foallig1 gostaran fenol birlosmalorin vo basqa bioloji
foal maddalorin olmasidir. P vitamini faalligina malik maddslordon biri katexinlordir. Katexinlor
(flavon-3-ol) P vitamini faalligina malik oldugqlar {i¢iin siia zadolonmalorinin kompleks miialico-
sindo asas komponent kimi istifade edilir. Miioyyan edilmisdir ki, katexin preparat1 (katexin vo

87




AMEA Genetik Ehtiyatlar Institutunun Elmi Osorlori, IX cild, Ne 1 (2020)

leykoantosian comi) antiblastomon vo antiradiant aktivliyo malik olmagla bad xassali sislorin
miialicesindo yaxs1 effekt gostorir. Todqiq edilon sortlarin katexinlorinin toyini zamani miiayyon
edilmisdir ki, analiz edilmis névlords katexinlarlo an zongin orqan koklordir. Aparilmis ilkin ana-
lizlor naticosinde miioyyon edilmisdir ki, bitkilorin koéklorindon alinmis katexin comindo 4
katexin komponenti vardir. Alinmis xromotoqrafik vo spektroskopik naticolorin odobiyyat molu-
matlar1 (Anues, 1962; Buropos, 1972) va ¢ay bitkisinin yarpaqlarindan alinmis katexin cominin
xromotoqrafik naticolori ilo miiqayisesi fordi katexinlorin (+)-katexin, (-)-epikatexin, (-)
quersetin, (-), vanillin oldugunu miioyyan etmoys imkan vermisdir. Fordi katexinlorin bozi fiziki-
kimyovi xromotoqrafik va spektral xarakteristikasi 6-c1 codvalde verilmisdir. Kagiz xromoto-
grafiya vasitosilo nar sortlarinin miixtolif orqanlarinin katexin torkibinin aparilmig ilkin aragdir-
mas1 gostordi ki, orqanlar katexin komponentlorinin miqdaria gora forglonirlor, an ¢ox kom-
ponent (4 komponent) kokdo miiayyon edilmisdir (cadval 5).

Cadval 5. Nar bitkisindon alinmig katexinlorin bazi xromatoqrafik va spektral gdstoricilori

Miixtalif
sistemlardo Maddoslarin xromotoqrammadaki rongi -
maddslorin Rf-u . g Ny
No < é % LS: .—'T : % E -Q:) 'ﬁ g
el s 3 S IR AR EIRErE
- 2 3 Z > 5 eT=E | RS~ | 7EF
7 - e 1= ~ T g 5
= = £ =
— =
1 0.40 0.26 Rongsiz Narinci-qirmizi 1 0.40 0.26
2 0.48 0.29 Bondvsayi Morugu 2 0.48 0.29
3 0.57 0.31 Rongsiz Morugu 3 0.57 0.31
4 | 0.66 0.12 Tiind-bandvsayi Morugu 4 0.66 0.12

Miixtolif orqanlarin katexin cominin miigayisali Xxromotoqrammasina, katexin komponent-
lorinin xromotoqrafiyadaki harakatina vo miixtalif kompleks amala gatirici reaktivlarlo verdiklori
rongloro goro kokds olan katexinlorin diger orqanlarda da toplanmasi, lakin xromotoqrammada
alimmis lokalorin ronglorinin intensivliyine asason govdads, yarpaq va cigoklords katexinlorin az
toplanmas1 miioyyon edilmigdir (Cadval 6).

Cadval 6. Katexin komponentlarinin organlar iizro paylanmasi

Katexinlor kok govdo yarpaq cicok
Katexin + + + -
Epikatexin +++ + + +
Quersetin + + - -
Vanillin ++ ++ + + +

Qeyd: (+) —tarkibinds oldugunu, (-) - tarkibinds olmadigini gostarir.

Aparilan todqiqatlar gostormisdir ki, nar bitkisinin torkibi fenol tobistli bioloji aktiv katexin
maddolari ilo zongindir, buna goroe do bu bitkiloer P vitamin preparati almaq ii¢lin xammal mon-
bayi ola biler.

Korrelyasiya analizi. Iki olamoat arasindaki asililign miioyyon etmok {iciin korrelyasiya
analizindon istifade edilmisdir (Cadval 7). Korrelyasya analizi genotiplorin qiymotlondirilmosin-
do on ohomiyyatli xilisusiyyatlor hagqinda doyarli molumatlar vers bilor. ©homiyyatli doracods
korelyasiya gostormis olamatlori miioyyan edorak bir olamoto géro digori haqqinda avvalcodon
prognoz vermak olar vo bu miivafiq genotiplorin se¢imini asanlagdira bilor. Todqiq olunmus

88



AMEA Genetik Ehtiyatlar Institutunun Elmi Osorlori, IX cild, Ne 1 (2020)

olamatlor arasinda monfi vo miisbot asililiglar olmusdur. Meyvonin eni ilo donin uzunlugu
arasinda monfi shomiyyatli (r= -0.022), meyvonin eni ilo aktiv tursuluq (pH) arasinda miisbat
yiiksok shomiyyatli (r=0.008) asililigin olmast miioyyan edilmisdir. Donin uzunlugu slamati ilo
meyvonin pH-1 arasinda monfi shomiyyatli (1= -0.03) asililiq oldugu agkar edilmisdir. Toxumun
kiitlasi ilo omsal1 arasinda da manfi shomiyyatli (= -0.021) asililiq oldugu miiayyan edilmisdir.
Tac yarpaginin asasinin uzunlugu ilo Tac indeksi arasinda yiiksok miisbat shomiyystli (r=0,00)
asitliligin oldugu goriinmiisdiir. Tac logoyinin uzunlugu ilo toxum omsali (vo sironin dadi
olamatlori arasinda yiiksok monfi ohomiyyatli (1= -0,00) asililiglar olmusdur.

Toxumun omsali ilo sironin dadi olamoti arasinda miisbat yiiksok ohomiyyatli (r=0,00)
asililiq miioyyon edilmisdir. Todqiq olunan sira ¢iximi slamati ilo gabigin rongi vo gilonin rongi
olamatlori arasinda miisbat yiiksok oshomiyyatli (=0,00) asililiq miisyyon edilmisdir. Sirads quru
maddonin miqdar1 slamati ilo C vitamini arsinda yiiksok monfi shamiyyatli (r=0,00), antosian
arasinda iso yiikksok olmayan monfi ohomiyyatli (= -0,023) asililiq askar edilmisdir. Qabigin
rongi olamati ilo gilonin rongi olamati arasinda yliksok miisbat ohomiyyatli (r=0,00), C vitamini
ilo antosian arasinda yliksok olmayan miisbat shomiyyatli (r=0,023) asililiglar oldugu miiayyan
edilmisdir. Todqiq edilmis olamatlor arasindaki miisbot vo monfi asililiglardan golocokds bu
olamatlorin yaxsilasdirilmasi istiqgamoatindo aparilacaq seleksiya islorindo istifado edilorso yaxsi
naticalar alde etmak olar.

Cadval 7. Tadqiq edilmis slamotlorarasi korrelyasiyasi

TU TK TLU TI To pH QR GR SD vVC Antosian

ME -0.999* | 0.798 0.778 | -0.933 | -0.778 | 1.00** | -0.359 | -0.359 | -0.778 | -0.176 -0.14
0.022 0.412 0.433 0.234 0.433 0.008 0.766 0.766 0.433 0.887 0911

TU 1 -0.777 | -0.756 | 0.945 0.756 |-0.999* | 0.327 0.327 0.756 0.143 0.106
0.433 0.454 0.212 0.454 0.03 0.788 0.788 0.454 0.909 0.932

TE -0.999%* | -1.00%** 0.5 1.00** | -0.786 | 0.866 0.866 | 1.00** | 0.756 0.731
0.021 0.00 0.667 0.00 0.425 0.333 0.333 0.00 0.454 0.478

TK 1 0.999* | -0.528 [-0.999* | 0.806 | -0.849 | -0.849 |-0.999* | -0.734 -0.708
0.021 0.646 0.021 0.404 0.354 0.354 0.021 0.475 0.499

TYOU 0.50 |-1.00** -0.5 0.929 0.00 0.00 -0.5 0.189 0.225
0.667 0.00 0.667 0.242 1.00 1.00 0.667 0.879 0.856

TLU 1 -0.5 -1.00** | 0.786 | -0.866 | -0.866 |-1.00**| -0.756 -0.731
0.667 0.00 0.425 0.333 0.333 0.00 0.454 0.478

TI 1 0.5 -0.929 0.00 0.00 0.5 -0.189 -0.225
0.667 0.242 1.00 1.00 0.667 0.879 0.856

TO 1 -0.786 | 0.866 0.866 |[1.000**| 0.756 0.731
0.425 0.333 0.333 0.00 0.454 0.478

-0.371 |1.000** | 1.000** | 0.866 0.982 0.974

5¢ 0.758 0.00 0.00 0.333 0.121 0.144
H 1 -0.371 | -0.371 | -0.786 | -0.189 -0.153
p 0.758 0.758 0.425 0.879 0.902
QMS -0.982 | -0.982 | -0.756 | -1.00** | -0.999*
0.121 0.121 0.454 0.00 0.023

OR 1 1.000** | 0.866 0.982 0.974
0 0.333 0.121 0.144

1 0.999*

vC 0.023
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MCCJIEJJOBAHUE IOMOJIOT MYECKHUX U AHTUOKCUJAHTHBIX OCOBEHHOCTEM
Y HEKOTOPBIX COPTOB I'PAHATA

E.E.I:xadaposa, H.U.baxmmuesa
Hncmumym eenemuueckux pecypcoe HAHA

IIpu ompeneneHMM NHIIEBOM LEHHOCTH M OMOXMMHYECKMX IIOKa3aTeled COpPTOB TIpaHara
a3epOaiiPKaHCKOT0 MPOMCXOXKICHUS HPOBEACHBI XUMHYECKHE W MopdomeTpudeckue HcCIel0BaHuUs
BETeTATUBHBIX (KOPHU M JIUCTHS) M TEHEPATUBHBIX (IIBETKU U IJIOJIBI) OPTAHOB COPTOB KPAacHOTO TpaHaTa
«ett Hapy, «Benecy u «lllupuna THIPMBI3B». AHAIH3 HCCIEAOBAHHBIX COPTOB MPOBOJMICS METOJOM
XpomaTo-macc-crieKTpopotomerpur. sl BBIABIEHUS HMACHTUYHOCTH BBIBJICHHBIX BEILECTB Macc-
ceKTpo(OTOMETPUHN HCIIONb30Baiu daHHble OnOmuorexkn NISI u Wiley. bouto oOnapyxeHo cymiect-
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BEHHOE pa3nuuue B (U3UUSCKUX MOKa3aTeasX Mo oOIed Macce Mmioja, Mo YacTsAM IUIoJa: KOXYpe,
MEPEeropoJike, Mo pa3MepaM CeMsH. Y HM3ydYeHHBIX COPTOB Macca IUIOJla U Macca CeMsH BapbUpPYyeT B
npeaenax coorBerctBeHHO 84,33-197,7 t m 28,0-31,3 1. CoK MJI0OB COACPKUT CyXHUX BEHIECTB B
mpenenax 12,0-15,0%, aktuBHbix kucioT (pH) — 3,29-4,09% antormanos 0,255-0,628 mr (%), IeKTHHOB
0,370-0,851 mr (%), Buramuna C 5,7-8,9Mr (%). MetomoM Xpomaro-mMacc CIEKTPOPOTOMETPHH B
COCTaBE aHTOIMAHA ILIOJOB OBUIM OIpPEICNICHbl ITUAHUIUH-3-TJIMKO3U/l, ITUAHUJINH-3,5 IUTIIIOKO3U]I,
NeNUHUIUH-3-TIIOKO3U, W JIeNDUHUIUH-3.5-IUTITIOKO3UI, B COCTaBE KATEXWHOB - KATEXHH U
SMHUKAaTeXWH. B aHTOIMaHaX JIETIECTKOB IIBETKA OOHAPYKEH TOJBKO MENApPrOHUAWH-3-TIIOKO3UA. Bhiio
ONPEEIIEHO, YTO y copTOB rpaHara «Benecy», «IIIupuH reipmbi3b» U «l'ei Hap» IUIOJbI MUTATENIbHBI U
0oratbl NEPEYUCICHHBIMU BBINIC OMOJIOIMYECKH AKTUBHBIMU BEIICCTBAMH. Pe3ysIbTaThl KOPPEISIIUOH-
HOTO aHalli3a TOKA3alM BBICOKYIO M HEBBICOKYIO MOJOXHTEIBHYIO U OTPHUIATEIBHYI 3aBUCHMOCThH
MEXJy HEKOTOPhIMHM TIpH3HAKaMH. BBISABICHHBIE 3aBUCUMOCTH MOTYT OBITh HCIIOJIB30BaHbI IS
YIIYYIIESHHUS 3TUX MPU3HAKOB B PE3yJIbTAaTe JAIBHEUIIMX CEJCKIMOHHBIX PA0OT U JOCTHXKEHUS XOPOIIUX
pe3yIIbTaTOB.

Kntroueesvie cnosa: Punica granatum L., anmoyuan, nekmun, kamexu, eumamur C, buosocuvecku

aKmueHvle 6eujecmed

STUDY OF PHOMOLOGICAL AND ANTIOXIDANT FEATURES IN SOME POMEGRANATE
VARIETIES

E.E.Jafarova, N.Ch.Bakhshiyeva
Genetic Resources Institute of ANAS

Determination of nutritional value and biochemical parameters of pomegranate varieties of
Azerbaijani origin chemical and morphometric studies of the vegetative (roots and leaves) and generative
(flowers and fruits) organs of the varieties “Geynar”, “Veles” and “Shirin gyrmyzy” were carried out.
Analysis of the studied varieties was carried out by chromatography-mass spectrophotometry. For
revealing of identity of the detected substances by mass spectrophotometry was used by the data from the
NISI and Wiley libraries. A significant difference was found in physical indicators by the total weight of
the fetus, by parts of the fetus: peel, septum, and seed size. In the studied varieties, the mass of the fetus
and the mass of seeds varies between 84.33—19.7 g and 28.0-31.3 g, respectively. Fruit juice contains
solids in the range of 12.0-15.0%, active acids (pH) - 3.29-4.09%, anthocyanins 0.255-0.628 mg (%),
pectins 0.370-0.851 mg (%), vitamin C 5.7-8.9 mg (%). Cyanidin-3-glycoside, cyanidin-3,5 diglucoside,
delphinidin-3-glucoside and delphinidin-3.5-diglucoside were determined by chromatography-mass
spectrophotometry as part of the fruit anthocyanin, and catechins and epicatechins as part of catechins. In
anthocyanins of flower petals, only pelargonidin-3-glucoside was found. It was determined that in the
varieties of pomegranate “Veles”, “Shirin gyrmyzy” and “Gey nar”, the fruits are nutritious and rich in
the biologically active substances listed above. The results of the correlation analysis showed a high and
low positive and negative relationship between some signs. Identified dependencies can be used to
improve these traits as a result of further breeding work and achieve good results.

Key words: Punica granatum L., anthocyanin, pectin, catechin, vitamin C, biologically active
substances
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AT PAXLASININ YERLI VO INTRODUKSIYA OLUNMUS NUMUNOLORINDO
ZULAL VO OVOZOLUNMAZ AMINTURSULARININ TODQIiQi

E.B.ROFIYEV b.ii.f.d.

AMEA Genetik Ehtiyatlar Institutu, Baki 5., AZ1106, Azadliq pr.,155

r.eldar39@mail.ru

Respublikanin arazisi danli paxlah bitkilarls ¢ox zongindir. Bu bitkilarin ziilallarinda
avozolunmaz amintursularin miqdar1 daha coxdur va ohalinin ziilallara olan talobatinin
tomin olunmasinda Jsas rol oynayirlar.

Milli Genbankda donli paxlah bitkilordon at paxlasinin coxlu yerli vo introduksiya
olunmus niimundlori toplanmisdir. Bu niimunslorin doninds biokimyavi gostaricilordon
iimumi azot (x6,25 protein), triptofan va lizinin miqdar tadqiq olunmusdur.

Aparilan biokimyavi analizlorin naticasindon aydin olur ki, at paxlas1 kolleksiya
niimundlorinin toxumlarinda proteinin miqdar1 23.56 — 28.62% arasinda doyisilir. Analiz
olunan niimunslorin doninds proteinin miqdar1 3 niimunads (FLIP15-069FB - 28.62%;
FLiP15-083FB -28.00%; FLiP15-093FB - 27.93%) daha ¢oxdur.

Bununla yanasi todqiq olunan niimundlorin danindd Jvozolunmaz amintursulardan
triptofan vo lizinin miqdar1 dyronilmisdir. Analizlorin naticosindan aydin olmusdur ki, tod-
qiq olunan niimundldrin donindd triptofanin miqdar1 160-245 mgq, lizinin miqdar:
634-968 mq (100 mq-da) arasinda dayismisdir. Biokimyovi analizlor naticasinds tadqiq olu-
nan nimundlor arasinda triptofan vo lizini yiiksak olanlar askar edilmisdir. Triptofan:
yiiksok olan niimunalor: FLIP15-069FB - 240 mq; FLiP15-083FB - 253 mq, FLiP15-093FB
- 245 mq, FLiP15-0,98FB — 230 mq (100q-da).

Lizini yiiksok olan niimunslor: FLIiP15-093FB — 927 mq, FLiP15-069FB — 968 mq,
FLIP15-ICAWHITE — 895 mq, FLiP15-053FB — 927 mq, FLiP15-083 FB — 927 mq (100 q-
da).

Beldliklo, aparilan biokimyovi analizlor naticasindd Oyronilon niimundlor arasinda
protein, lizin vo triptofanin miqdan yiiksok olan 3 at paxlasi niimunasi (FLiP15-067FB,
FLiP15-083FB, FLiP15-093FB) secilmis vo onlarin seleksiya islorindo baslangic material
kimi istifado olunmasi tovsiyo edilir.

Acgar sozlar: azot, protein, triptofan, lizin, at paxlast

GIRIS

Paxla doninin torkibindo zongin ziilal vo yaglar olan bitki kimi, holo eramizdan ovval
movecuddur. Cindo vo Araliq donizi 6lkalorindo paxla qida mohsulu kimi ta godimdon istifado
edilmisdir. Paxla bitkisinin on ¢ox becarilms saholori Cin, Misir, Folostin, italiya vo Rusiyanin
morkozi qaratorpaq vilayatloridir. Paxla doninin kimyavi torkibi vo yetisdirilmaosi sortlori daha
¢ox rus alimlori torofindon, Misir, Tiirkiys vo Ispaniyada todqiq edilmisdir (Katiok, IllaGonkuna,
2018; Omirov, 1968).

Paxlanin kimyovi torkibi, osason onun sort xiisusiyystlorino vo becorilma sortlorino goro
miioyyan edilir (Tumoxun, Axcenona, 2018).

92



AMEA Genetik Ehtiyatlar Institutunun Elmi Osorlori, IX cild, Ne 1 (2020)

Miixtolif odobiyyat monbolorino osason at paxlasi donlorinds ziilallar yagdan 20-30 dofo
coxdur ki, bu da onun ziilalla zongin xammal kimi istifade edilmosina genis imkan yaradir. Paxla
torkibindoki ziilallarin migdarina goro nainki basqa kond tosarriifat1 bitkilorindon, hotta ot, baliq,
siid kimi heyvanat mongali mohsullardan da istiindiir (Chavan, Kute, Kadam, 1989; 3Bepes,
Hukutuna, 2017). Donli paxlali bitkilorin kimyovi torkibi ilo onlarin qidaliliq deyerlorini
miioyyan etmok olur. Qida miitoxassislori qidaliliq doyarins asaslandirilmis toxmini qiymet ver-
moak li¢lin, adaton ziilalin amintursu torkibini todqiq edirlor. At paxlasi ziilali, bioloji doyarliyina
vo balanslagdirilmis amintursu torkibine goro heyvani ziilallara yaxin hesab edilir. Paxla
donlorindaki ziilallar torkibindoki avozolunmaz amintursularin migdaria gére miivafiq miqdarda
olan inak siidiiniin torkibindaki biitiin amintursularin miqdarindan qat-qat yliksokdir (I'aBpuitok,
Carbanguna, 1973). Bir sira alimlorin todqiqat islorinds gostorilir ki, donli paxlali bitkilarin
doninds insan vo heyvan orqanizmlori ugun lazim olan butun avozolunmaz amintursular1 vardir
(Momyanoga, 2018).

Paxlada olan lizin, histidin, metionin, fenilalanin vo triptofan kimi ovozolunmaz amin-
tursularin miqdar1 yumurta ziilalinda olduguna yaxindir. Paxla ziilalinin on vacib bioloji doyar
gostaricisi kimi onun neco manimsonilmasi vacib sortdir. Su vo duzlarda holl olan ziilallar insan
orqanizmi torofindon asan vo tam hozm olunur. Miioyyon edilmisdir ki, at paxlast ziilalinin
organizmdo monimsanilmasi 85%-don yuxaridir (BaBunos, [Toceimanos, 1983).

Aparilan bir sira todqiqgat islorindo soya, noxud vo paxlanin toxumlarinda zulallarin,
ovozolunmaz amintursulardan iso lizin vo triptofanin miqdart Syronilmisdlr. Bu bitkilorin
doninds ziilallarin miqdar1 noxudda - 21,0%, soyada - 31,9%, paxlada - 25,0% olmusdur.
Miislliflor gqeyd edirlor ki, lizinin miqdar1 noxudda, triptofanin miqdar ise paxlada daha goxdur.
Bu niimunslorin seleksiya islorindo istifado olunmasi maoslohot goriiliir (3BepeB, Huxutuna,
2017; Kykpem, Permikens, 2008).

Son illor ziilal problemini hall etmok maoqgsadilo at paxlasi bitkisi biitiin diinyada boyiik
maraq dogurmusdur. Yiiksok keyfiyyoto malik meohsuldar donli paxlali bitki sortlarinin
yaradilmasi ii¢iin genis elmi-todqiqat islorinin aparilmasina ehtiyac vardir. Respublikamizda
hom tobii se¢mo, hibridlosma, hom do eksperimental mutagenezin tosirindon muxtoalif donli
paxlali bitki sortlar1 alinmisdir (Mommeodov, Ismayilov, 2010). Lakin, aparilan elmi-tadgiqat
islorinin miqdarn kifayyst deyildir. Yuxarida geyd olunanlari nezora alaraq, ICARDA-dan
alimmis yeni at paxlasi1 kolleksiya numunalorinin doninds biokimyavi gostaricilor 6yronilmisdir.

MATERIAL VO METODLAR

Bizim todqigat isinin 9sas moqsadi yerli vo introduksiya olunmus 15 at paxlasi nliimu-
nalaorinin doninds proteinin, azotun vo ovozolunmaz amin tursularindan olan lizin vo triptofanin
miqdarin1  toyin etmokdon ibarot olmusdur. Umumi azotun toyinindo Keldal iisulundan
(EpmaxkoB, Apacumosuy, 1972) istifads edilmisdir.

Lizinin vo triptofanin miqdarini toyin edorkon miivafiq olaraq A.S.Museykonun (Mycetiko,
CricoeB, 1970) vo N.P.Yarosun isloyib hazirladigi metoddan istifado olunmusdur (Epmakos,
Apom, 1969).

NOTICOLOR VO ONLARIN MUZAKIROSI

Yerli vo introduksiya olunmus at paxlast niimunolorinin doninds aparilan biokimyovi
analizlorin naticalori codvalds verilmisdir (Cadval 1).
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Cadval 1. Yerli vo introduksiya olunmusg at paxlas1 kolleksiya niimunslorinin biokimyavi gostaricilori

N Niimunonin ad _ Quru. maddays gora %.-la : 1.00 qr-da mq-.la
umumi azot protein lizin triptofan

1 FLIP15-053 FB 4.16 26.00 850 170
2 FLIP15-060 FB 4.02 25.12 772 185
3 FLIP15-067 FB 4.27 26.68 927 200
4 FLIP15-069 FB 4.58 28.62 968 240
5 FLIP15-075 FB 3.91 24.43 726 210
6 | FLIP15-076 FB 4.20 26.65 634 190
7 | FLIP15-077 FB 3.85 24.06 850 165
8 FLIP15-078 FB 3.78 23.62 865 175
9 FLIP15-083 FB 4.48 28.00 927 235
10 | FLIP15-084 FB 4.40 27.50 735 205
11 | FLIP15-093 FB 4.47 27.93 898 245
12 | FLIP15-09 FB 3.81 24.18 729 160
13 | FLIP15-95 FB 3.77 23.56 861 195
14 | FLIP15-098 FB 3.87 24.18 772 230
15 | FLIP15-ICAWHITE 4.24 26.50 895 190

Cadvalin rogomlorindon aydin olur ki, at paxlasi kolleksiya niimunslorinin doninds
proteinin miqdar1 23.56-28.62%, lizinin miqdar1 634-968mgq, triptofanin miqdari iso 160-245mq
(100g-da) arasinda doyisir.

Analizlorin naticosindon miioyyon olur ki, at paxlasi kolleksiya niimunolori arasinda
proteinin miqdart 3 niimunods (FLIP15-069FB, FLIP15-083FB, FLIP15-093FB), lizinin
miqdar1 5 niimunados (FLIP15-069FB, FLiP15-083FB, FLIP15-093FB, FLiP15-067FB, FLIP15-
ICAWHITE), triptofanin migdari ise 4 niimunados (FLIP15-069FB, FLiP15-083FB, FLIP15-093
FB, FLIP15-098FB) cox olmusdur.
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HNCCIEJOBAHUE BEJIKA U HEBAMEHUMbBIX AMUHOKUCJIOT ¥ MECTHBIX "
HHTPOAYLHHUPOBAHHBIX OBPA3I1OB KOHCKHUX BOBOB

J.b.Paduesn
Hncmumym cenemuueckux pecypcoe HAHA

Teppuropuss Hamell pecnyOiauku Oorata 3epHOOOOOBBIMHM pacTeHHAMHU. benku 3THX
pacTeHuil cojepkar O0JbIIOE KOJIMYECTBO HE3aMEHMMbBIX aMUHOKHUCIIOT U UTPAIOT KIHOYEBYIO
POJIb B yIOBJIETBOPEHUM OTPEOHOCTEH HaceleHus B OellKe.

B HanuonansHoMm ['enOanke coOpaHbl MHOTOUYMCIEHHbIE MECTHBIE U MHTPOIYLIUPOBAHHbBIE
00pa3ubl KOHCKUX 0000B, OTHOCAIIMXCS K 3€pHOO000BBIM KynbTypaMm. I3ydeHbl OnOXuMH-
Yyeckue IokaszaTtenu oOmiero azora (Oenka X 6,25), TpuntodaHa M JU3MHA B CEMEHAX O3THX
00pasIoB.

Pe3ynabTarel OMOXMMHYECKOTO aHaiu3a IOKa3ajld, YTO KOJIMYECTBO O€jka B CEMEHax
KOJIJICKIIMOHHBIX 00pa3lioB KOHCKHX 0000B BappupyeT oT 23,56 1o 28,62%. Haubonbee komu-
YecTBO IPOTEUHA COJECPXKUTCS B ceMeHax 3 aHanuszupyembix oOpasuoB (FLIP15-069FB -
28,62%; FLIP15-083FB - 28,00%; FLIP15-093FB - 27,93%)

Hapsiny ¢ »stum B ceMeHax HccClelyeMbIX O00pa3loB ObLJIO HM3Y4YEHO KOJUYECTBO
HE3aMEHMMBbIX aMHUHOKUCIOT - TpuntodaHa M JM3uHA. Pe3ynbpTarhl aHanu3a IOKa3aid, 4TO
KOJIMYECTBO TpUNTO(aHa B CEMEHAX HMCCIEIYyeMbIX 00pa3IoB Kojebanock B mpeaenax 160-245
MI, a KOJIM4ecTBO Jin3uHa - 634-968 mr (na 100 mr). B pe3ynbraTe OMOXMMHUYECKOrO aHaIM3a
cCpenu HCCIeAyeMbIX 00pa3ioB ObLIM OOHApY>KEHBI O0pa3ibl C BBICOKUM COJACpPKAHUEM
tpuntodana u ausuHa. O6pasibl ¢ BHICOKUM cojepskanueM Tpuntopana: FLIP15-069FB - 240
mr; FLIP15-083FB - 253 mr, FLIP15-093FB - 245 wmr, FLIP15-0,98FB - 230 mr. O6pasipl ¢
BBICOKMM COJIEPKAaHUEM JIU3UHA: FLIP15-093FB - 927 mr, FLIP15-069FB - 968 wmr, FLIP15-
ICAWHITE - 895 mr, FLIP15-053FB - 927 mr, FLiP15-083 FB - 927 mr (8 100 r).

Takum oOpa3om, B pesynbTaTe OMOXMMHUYECKOro aHaiu3a OblIM oToOpaHbl 3 obpasua
KOHCKMX O0000B C BBICOKMM cojepxaHueMm Oenka, nusuHa u Tpunrtodana (FLIP15-067FB,
FLIP15-083FB, FLIP15-093FB), koTOpBIE PEKOMEHIyETCS UCII0JIB30BATh B KAUECTBE UCXOAHOIO
MaTepuaa JiIsl CeJIEeKIIMOHHBIX padoT.

Knroueeswvie cnosa: azom, npomeun, mpunmogan, KOnckuii 606
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STUDY OF PROTEIN AND ESSENTIAL AMINO ACIDS IN LOCAL AND
INTRODUCED SAMPLES OF HORSE BEANS

E.V.Rafiyev
Genetic Resources Institute of ANAS

The territory of our republic is very rich in cereals and legumes. The proteins of these plants
contain more essential amino acids and play a key role in meeting the protein needs of the
population.

National Genbank has reach collection of local and introduced samples of horse beans,
cereals and legumes. The amount of total nitrogen (x 6,25 protein), tryptophan and lysine was
studied in biochemical analyses of seed samples of horse beans.

The results of biochemical analysis show that the amount of protein in the seeds of horse
bean collection samples varies from 23.56 to 28.62%. The amount of protein in the seeds of the
analyzed samples was higher in 3 samples (FLIP15-069FB - 28,62%; FLIP15-083FB - 28,00%;
FLIP15-093FB - 27,93%)

In addition, the amount of tryptophan and lysine -essential amino acids in the seeds was
studied. The results of the analysis showed that the amount of tryptophan in the seeds of the
studied samples varied between 160-245 mg and the amount of lysine between 634-968 mg (per
100 mg). As a result of biochemical analysis, samples with high tryptophan and lysine were
identified among the studied samples: FLIP15-069FB - 240 mgq; FLIP15-083FB - 253mgq,
FLIP15-093FB - 245 mq, FLIP15-0,98FB - 230mgq.

Accessions FLIP15-093FB - 927mq, FLIP15-069FB - 968mq, FLIP15-ICAWHITE -
895mq, FLIP15-053FB - 927mq, FLIP15-083 FB - 927mq (per 100g) were identifed as samples
with high lysine content.

Thus, as a result of biochemical analysis, 3 samples of horse beans with high content of
protein, lysine and tryptophan (FLIP15-067FB, FLIP15-083FB, FLIP15-093FB) were selected
and recommended for use as an initial material in breeding.

Keywords: nitrogen, protein, tryptophan, lysine, horse bean
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IMMUNOGENETIKA

IMMUNOGENETICS
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UNLU SEH XOSTOLIYININ (BULIMERIA GRAMINIS (DC)) SINTETIK HEKSAPLOID
BUGDA GENOTIPLORININ KEYFiYYOT GOSTORICILORINO TOSIiRi

M.9.BABAYEVA
AMEA Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadlig prospekti, 155
ameagei@mail.ru

Magqaloda Genetik Ehtiyatlar Institutunun Abseron Elmi Tadgigat Bazasinda suvarma
soraitindo CIMMYT—don (Qargidahh vo Bugdanin Yaxsilasdirilmasi1 Beynolxalq Moarkazi) intro-
duksiya olunmus 10 sintetik heksaploid bugda niimunslori arasinda unlu seh xastoliyi ilo
sirayatlonma daracasinin fitopatoloji giymotlondirilmasi vo bu zaman avozolunmayan amintursu-
larindan lizin vo triptofanin miqdarma tasiri Oyronilorak, golocokdo moaqgsadyonlii seleksiyada
onlarin yeni yilksok Keyfiyyotli, xastaliyo davamh sortlarin yaradilmasinda istifads olunma
miimiikiinlilyii arasdirilmisdir.

Azdrbaycanda unlu seh xastsliyinin Bulimeria graminis (DC) yayllmasina tasir edon amil
riitubatdir. Xastalik yarpaqlari, yarpaqqinlarimi, géovdoni va bozi hallarda siinbiilii da zadslayir.
Xastaliya tutulmus bitkilords xlorofilin strukturu pozulur, danlards ziilal va nisastanin keyfiyyati
pislosir, mohsuldarhq asagi diisiir. Buna goro do biotik vo abiotik stress amillors doziimlii
genotiplora boyiik ehtiyac duyulur. Sintetik heksaploid bugdanin unlu seh xastdliyina davamh-
hgimin fitopatoloji qiymatlondirilmasi 9 balh skala asasinda xastaliyin maksimum tozahiirii
dovriinds S.Simlakovi¢in tartib etdiyi iilmumi ¢obul edilmis vo Avropa 6lkslorinds genis tatbiq
olunan metodika iizro aparilmisdir. Eyni zamanda, insan orqanizmi ii¢iin faydahh olan va
catitmadiqda orqanizimdo bir sira xastaliklorin amoalo galmasina soban olan avazolunmayan
amintursularindan lizin A.S.Museyko va A.F.Sisoeva, triptofan iso A.Ermakov vo N.R.Yaros iisulu
ilo tayin edilmisdir. Todqgiqat naticosindo malum olmusdur ki, unlu seh xastaliyi ilo genotiplar ¢ox az
sirayatlondiyi iiciin onlarin biokimyoavi torkibina tasir etmoyib. Sintetik heksaploid bugdalarda
avozolunmayan amintursularin migdarinin yumsaq bugdadan cox olmasinin sabobi onlarin hibrid
olmasidir. Fitopatoloji tadqigatlar Ne 18 UKR - OD1530. 94 / Ae.sq. (311)/Ekiz, Ne 21
UKROD1530.94/ Ae.sq. (312)/BAGCI2002 vo Ne 52 AISBERG/Ae.sq.(369)//DEMIR niimunalorinin
unlu seh xastaliyi ilo sirayatlonmadiyini gostarmisdir. Bu genotiplordon seleksiya proqramlarinda
ilkin donor material kimi istifads edilmasi tovsiys olunur.

Acar sozlar: sintetik heksaploid bugda, amintursular, lizin, triptofan, unlu seh xastaliyi
GIRIS

Mohsuldar vo qida doyeri daha yiiksok olan bugda ndvlorinin inkisaf etdirilmasi moagsadi ilo
aparilan islor noticesindo modoni formalarin genetik miixtolifliyi azalmis, zororvericiloro,atraf
miihit stresino vo miixtolif xostolikloro qarsi hassasligi da artmisdir (Baloch vo b. 2014; Baloch
vo b. 2017). Buna goro yiliksokkeyfiyyotli parametrloro malik olan, biotik vo abiotik stress
amillorino dozlimlii genotiplor lazimdir (Hajjar, Hodgkin, 2007).7T. dicoccum va Ae.squraossa
ndvlorinin mohsuldarligy, xastalik, stress sortlori vo keyfiyyatli tosir genlorin dasimasi sabobindon
yetisdirmo proqramlarinda istifados edilir (Luo M., Yang Z et al., 1998). Moadoni bugda
genomunun zonginlogdirilmasi vo tokmillosdirilmaesi bugdanin yabani ocdadlarindan Aegilops
squarrossa 1la (2n = 14 DD) T.dicoccum (2n = 28, AABB) vo ya T.durum (2n = 28, AABB)
ndvleri arasinda hibridlosmadon sonra sintetik heksaploid yumsaq bugdalar (2n = 42, AABBDD)
olds edilir (Mujeeb-Kazi et al., 1996).

Respublikamizda donli taxil vo yabani ot bitkilorinin oksariyyoti gobalok xostoliklorindon

biri olan unlu seh ilo sirayatlonir. Taxil bitkilorinds unlu seh xostoliyini Bulimeria graminis (DC)
goboloyi toradir. Xostolik yarpaqlari, yarpaqqinlarini, gévdoni vo bozi hallarda siinbiili do
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zadaloyir. Xostaliyin inkisafi vo bitkilore yoluxmas: {i¢iin temperatur 0-20°C, havanin nisbi
riitubati 50,0 — 100% arasinda olmalidir. Bu xostalik on ¢ox giin diismoyan vo bitkilorin six
oldugu sahslords inkisaf edir. Havanin temperaturu 30°C-don yiiksak olduqda gobalayin inkisafi
longiyir. Xostoliyo tutulmus bitkilorin assimilyasiya prosesi vo xlorofilin strukturu pozulur,
donlordo ziilal vo nisastanin keyfiyyoti pislogir, mohsuldarliq asagi disiir. Yerli soraitds
introduksiya olunmus niimunslorin unlu seh xostoliyine tutulmasina sabob bir torofdon xostoliys
qars1 niimunalorin hassas olmasi, digor torofdon yaz aylarinda havalarin riitubatli kegmosidir.

Isin mogsodi suvarma soraitindo todqiq olunan sintetik heksaploid bugda niimunolori
arasinda unlu seh xostoliyi ilo siraystlonmo doracasinin fitopatoloji qiymaetlondirilmasi vo bu
zaman ovozolunmayan amintursularindan lizin vo triptofanin miqdarina tosirini Oyronilmasi
olmusdur.

MATERIAL VO METODLAR

Havanin riitubatinin ¢ox olmast unlu seh xostoliyinin tdroadicisinin kiitlovi gokildo
yayllmasma sorait yaradir. Tocrilbo suvarma soraitindo Abseron Elmi Todqiqat Bazasinda
(AETB) yerino yetirilmigdir. Todqiqat material kimi 10 odod sintetik heksaploid bugda
(CIMMYT) vo standart Karahan sort vo niimunolori gotliriilmiisdiir. Arasdirmalar iizro okin
2017-2018-ci illords, noyabr aymin II ongiinliiyiinde aparilmigdir. Bitkinin unlu seh xastoliyino
davamliliginin fitopatoloji giymoatlondirilmasi xostoliyin maksimum tozahiirii dovriindo timumi
qabul edilmis metodika iizro aparilmigdir. Niimunalarin unlu seh xastaliyi ilo fitopatoloji qiymat-
londirilmasi Avropa Glkolorinde genis totbiq olunanS.Simlakovi¢in (Simlakovich, 1966) tortib
etdiyi 9 ball1 skala asasinda hoyata keg¢irilmisdir: 0 bal- yarpaqlarda heg bir lokayas rast galinmir;
1-2 bal, davamli- 1-2 yarpaq sothinds c¢ox kigik lokolor goriiniir, yarpaq sothinin 10-20%-1
xostaliklo sirayotlonir; 3-4bal, orta davamli — 1-4 yarpaq sothinde kicik xlorotik vo nekrotik
lokalora rast golinir, yarpaq sothinin 30-40%-1 xastoliklo siraystlonir; 5-6 bal, orta hossas —
toradicilor orta Olciilora malik olur, 1-6 yarpaq sathinin xeyli hissosi Ortiilmiis olur, xlorotik vo
nekrotik lokaolarlo zoif ohato olunur, yarpaq sothinin50-60%-1 xastaliklo siraystlonir; 7-8 bal,
hassas — toradicilor 1-8 yarpaq sothini tam sokildo ohato edir, xloroz vo nekroza rast golinmir,
yarpaq sothinin 70-90%-1 xostoliklo sirayotlonir; 9 bal, ¢ox hossas- toradici yarpaqla yanasi,
stinbiilii do 90-100% siraystlondirir (Simlakovich, 1966).

Genotiplordo ovozolunmayan amintursularindan lizinin miqdar1  A.S.Museyko vo
A.F.Sisoeva iisulu (buoxumus kynbTypHbBIX pactenuit, 1958) ilo iki tokrar olmaqla sinaq
siisasine 30 mq bugda unu slave edib, 2%-li Na,COs3-do 10daq. 80°C-do su hamaminda hidroliz
etmakls toyin edilib.

Triptofanin miqdarmin toyini A.Ermakov, N.R.Yaros iisulu ilo aparimisdir (buoxumus
KyJIbTYpHBIX pacTeHud, 1958). Bunun li¢iin 200 mq narin tyiidiilmiis niimunadon gotiiriib 100
ml 6l¢ii kolbasina tokiilorok 25 %-li KOH-da hall olmus 4%-li jelatin mohlulu slave etmoklo 18-
20 saat miiddatinds 40°C t-da hidroliz edilorak toyin edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

2018-ci ilde aparilan miisahidolordon molum olmusdur ki, Abseron bdlgasinds se¢ilmis 10
sintetik heksaploid bugda genotiplorindon 6 niimuno davamli vo orta davamli olub 1-4 balla, 2
niimuna iso hossas olaraq 5 balla qiymotlondirilmigdir. Standart olaraq goétiiriilmiis Tiirkiyo
mongoli Karahan sortu 4 balla qiymoatlondirilmisdir. 3 genotip iso xostoliyo tutulmamigsdir.
Cadval 1-do unlu seh xostoliyi ilo sirayatlonmis niimunolorin 9 balli skala ilo fitopatoloji
qiymatlondirilmasinin naticalari verilmisdir.

Molumdur ki, bugda bitkisinin mohsuldarligi vo biokimyavi torkibino unlu seh xostoliyi
monfi tosir gostora bilir. Cadvaldon goriindiiyli kimi, unlu seh xostoliyi ilo genotiplor cox az
sirayotlondiyi tli¢lin bu onlarin biokimyavi torkibino tosir etmoyib. Triptofan maddalor
miibadilasinds miihiim rol oynayan maddslordon biri oldugu ti¢lin onun azlig bitkinin inkisafina
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monfi tosir edir. Triptofan homg¢inin bitkinin bdylimasinads, yoni boy maddasinin, eyni zamanda
nikotin tursusunun sintezindo foal istirak edir.

Cadval 1. Abseron ETB-ds introduksiya olunmus sintetik heksaploid bugda niimunalsrinds unlu seh
xoastaliyi ils sirayatlonmadon asili olaraq triptofan va lizinin miqdart

9 ball Triptofan Lizin
Ne Genotiplorin adlar1 100 gramda 100 gqramda

skala

(mg-la) (mgq-la)

1 Ne 6 UKR-OD 1530.94/Ae.sq (458) 1 80,0 330,0
2 Ne 12 LEUC 84693/ Ae.sq(310)// ADYR 3 100,0 293,0
3 Ne 13 LEUC84693/Ae.sq (1026)/GEREK 79 5 100,0 293,0
4 Ne 18 UKR-0OD1530.94/Ae.sq (311)//EKkiz 0 70,0 293,0
5 Ne 21 UKROD1530.94/Ae.5q(312)//BAGCI2002 0 80,0 256,0
6 Ne 25 UKR-OD 952.92/Ae.sq(409)//SONMEZ 5 110,0 330,0
7 Ne 30 UKR-OD 1530.94/Ae.sq(446)// KATIA1 4 50,0 293,0
8 Ne 52 AISBERG/Ae.sq(369)/DEMIR 0 95,0 330,0
9 Ne 42 UKROD1530.94/Ae.5q(312)//BAGCI2002 2 100,0 256,0
10 | Ne 32 UKR-OD 1530.94/Ae.sq (446)//KATIA1 4 90,0 256,0
11 Ne 11 Karahan st. 4 90,0 275,0

Tadqiqat ilindo osason havalarin isti kegmosi ilo olagodar riitubstin azalmast unlu seh
xostoliyinin zoif inkisafina sobob olmusdur. Noticods genotiplor xostaliklo az siraystlonso do
onlarin biokimyavi torkibine tosir etmomis vo bu niimunalorin xostoliys davamli genotiplor kimi
seleksiyada istifadosi tovsiys olunur.

Genotiplords lizinin miqdar1 yumsaq bugdaya nisbaton ¢coxdur. Bunun sababi onlarin hom
hibrid olmasi, hom do torkibindo D genomunun olmasidir. Lizinin miqdarinin ¢oxlugu azotlu
maddalor miibadilesinin sintezini siiratlondirir. Biitiin diinyanin maraq morkozinds olan sintetik
heksaploid bugda genotiplori iizorindo AMEA Genetik Ehtiyatlar institutunda elmi todgiqat
islori davam etdirilir.

Tadqgiqat isinds tobii fonda aparilan fitopatoloji qiymatlondirilms zamani unlu seh
xostoliyina davamli vo tolerant reaksiya gostoron niimunalorin - Nel8 UKR-OD1530.94/Ae.sq
(311)//Ekiz, Ne 21 UKROD1530.94/Ae.sq(312)/BAGCI2002 Vo Ne52
AISBERG/Ae.sq(369)//DEMIR golocak seleksiya islorindo yeni davamli va yiiksok biokimyavi
gostaricilora malik bugda sortlarinin alinmasinda qiymatli baslangic donor materiali kimi istifado
olunmasi tovsiys olunur.
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BJIMSHUE MYYHUCTOM POCHI (Bulimeria graminis (DC)) HA KAYMECTBEHHBIE
MOKA3ATEJIUM TEHOTHUIIOB CUHTETUYECKOM 'EKCATIJIOWTHOM MIIEHUAIIBI

M.A.baGaeBa
HUncmumym eenemuueckux pecypcos HAHA

B cratbe oTpaskeHBl pe3ynpTaThl (PUTONATONOTUYECKOM OLIEHKH CTETEHH MOPAKEHUS] MYyYHHUCTOU
pocoit 10 00pa31oB CHHTETHMYECKON T'eKCaITOMIHOW MIIEHUIBI W cTaHAapTHoro coprta Kapaxan, Ha
Aobmeponckoit 6a3e Muctutyra reHernueckux pecypcoB HAHA wnTponyummpoBannsix n3z CIMMYT
(Mexnynapoansiii Lentp no Ynyumenuto Kykypyssl u Ilmenunisl) 1 aHanu3a BIMSIHHA I1aTOTEHA HA
KOJINYECTBEHHOE COZIepKaHKue TpHUITO(haHa U JIM3MHA B 3epHAX, a TAK)KE pacCMaTPUBAETCS] BO3MOKHOCTh
WX HUCIOJb30BAHUA MPH CO3/IaHUM HOBBIX KaueCTBEHHBIX, YCTOWYMBBIX K OOJE3HSIM COPTOB B IpoIiecce
LieJICHANPABIICHHOMN ceNeKuuy. BiakHOCTh sBisieTcs] OMHUM M3 (PaKTOPOB, BIHMSAIOLIMX HA PaclpocTpa-
HEHHe My4YHHCTOW pocbl (Bulimeria graminis (DC)) B AsepOaiimkane. bone3Hp moBpekaaeT JUCTbA,
JUCTOBBIE BIAraliving, cTeOellb U B HEKOTOPBIX CIy4asx Koyioc. Y OOJIbHBIX PACTEeHHH HapyllaeTcs
CTPYKTypa XJIOpOoQHIUIa, YXyIIIaeTCsl KayecTBO Oelika M Kpaxmaia B 3€pHaX, CHHKAETCSl YPOXKaHHOCTb.
CrnenoBaresibHO, HEOOXOAUMBI T€HOTHUIIBI, YCTOWYMBBIE K OMOTHYECKHMM M a0MOTHYECKHM (aKTOpaM.
duTonarojaoruyeckas OlUeHKa yCTOMUYHMBOCTH CHUHTETUYECKON T'€KCaIUIOMJHON MIIEHULBl K MYyYHHCTOU
poce MPOBOAWIIACH B TEPUO]] MaKCUMAILHOTO TPOsBICHUS 3a0oiieBaHusl MO 9-0ayulbHOW WIKaje, IO
o0wmenpuHiATO MeToauke paspadoraHHoi C.CHMIakoBHYEM, KOTOpas IIUPOKO HCIIOJIB3YETCS B €BPO-
nefickux ctpanax. ConmepkaHue OJHOM M3 HE3aMEHMMbIX aMMHOKHCIIOT IMOJIE3HBIX ISl OpraHu3Ma 4elo-
Beka Iu3uHa, onpeaensii no meronauke A.C.Myceiiko u A.®D.CricoeBa, cojepkanue Tpunrodana
onpenensuii o meronuke A.EpmakoBa, H.P. SIpoma. AHanu3 nmojiydeHHBIX PE3yJbTaTOB MOKa3an, 4YTO
BBUAY C€1a0O0ro HOPa)XEHUS! MyYHHUCTOH pocoii 00JIe3Hb MO MOBIUSIIA HA OMOXUMHYECKHI COCTaB FeHO-
THUTIOB CHHTETUYECKOW MIeHUIbI. [IpuunHON OOJbIIETro, YeM y MSTKOW MINEHUIbI COEePKAHUsS He3ame-
HUMBIX aMHHOKHCJIOT Y CHHTETHYECKOM TI'eKCaIUIOMIHON MIICHUIBI, SBISETCS TO, YTO CHUHTETUK - 3TO
ruOpua. GuUTonaToIOrMIecKre NCCIe0BaHus mokasaiy, urto oopasnbl Nel8 UKR - OD1530. 94 / Ae.sq.
(311)//Ekiz, Ne21 UKROD1530.94/ Ae.sq. (312)//BAGCI2002 u Ne5S2AISBERG//Ae.sq.(369)//DEMIR
HE TIOpaXaJWCh MYYHHUCTOW pOCOH, M PEKOMEHJyeTCs, HMX HCIOJIb30BAHUEB KayecTBe JIOHOpa B
CENIEKIIMOHHBIX IPOrpaMMax.

Knioueewvie cnoga: cunmemuueckas 2eKcaniouOHds NUEHUYd, AMUHOKUCIOMbL, AUZUH, MPUNMOPAH,
MYYHUCTAS poca
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THE EFFECT OF POWDERY MILDEW (Bulimeria graminis (DC)) ON THE QUALITATIVE
INDICATORS OF GENOTYPES OF SYNTHETIC HEXAPLOID WHEAT

M.A.Babaeva
Genetic Resources Institute of ANAS

The article presents the results of a phytopathological assessment of powdery mildew damage of 10
samples of synthetic hexaploid wheat and standard Karahan variety at the Absheron base of the Genetic
Resources Institute introduced from CIMMYT and analysis of the effect of the pathogen on the
quantitative content of tryptophan and lysine in grain. The possibility of their use to create new high-
quality, disease-resistant varieties in the process of targeted breeding is also being considered. Humidity
is one of the factors influencing the spread of powdery mildew (Bulimeria graminis (DC)) in Azerbaijan.
The disease damages leaves, leaf sheaths, stem and, in some cases, the ear. In infected plants, the
structure of chlorophyll is disturbed, the quality of protein and starch in grains deteriorates, and
productivity decreases. Therefore, genotypes resistant to biotic and abiotic factors are needed. The
phytopathological assessment of the resistance of synthetic wheat to powdery mildew was carried out
during the period of the maximum manifestation of the disease on a 9-point scale, according to the
generally accepted methodology developed by S.Simlakovich. The content of lysine and tryptophan was
determined by standard methods. Analysis of the results showed that the powdery mildew infrction has
little effect on the biochemical composition of synthetic wheat genotypes. The reason for the content of
essential amino acids in synthetic hexaploid wheat, which is higher than that of bread wheat, is that the
synthetics is a hybrid. Phytopathological studies have shown that samples NelSUKROD1530.94
/Ae.sq.(311)//Ekiz,Ne21UKROD1530.94/Ae.sq.(312)/BAGCI2002 and  Ne52  AISBERG//Ae.sq.
(369)//DEMIR were not affected by powdery mildew, and it is recommended as the donor in breeding
programs.

Keywords: synthetic hexaploid wheat, amino acids, lysine, tryptophan, powdery mildew
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MOJIMUMOP®H3M ARG72PRO I'EHA TP53 Y BOJIbHBIX PAKOM MOJIOYHOM
KEJIE3bI

3.C.CA®AP3AJIE

Unemumym eenemuueckux pecypcos HAHA, baxy, AZ1106, np. A3aonvie, 155

zum.mukh@gmail.com

Pak Mos0uHOIi Kkese3bl ABJseTCSl HauOoJiee PacNpOCTPAHEHHOH KAPHUHOMOM Y JKEeHIIWH.
Mouekyasipablii narorenes PMK, kak M1 MHOrHX JPYyrux OHKOJIOTHYeCKHX 3200/IeBaHHI, BKJIIO-
4aeT MHOKeCTBO TeHeTHYECKUX M MUTeHeTHYEeCKUX COOBITHI, BeYIIHX K aKTHBALIMH OHKOT€HOB U
HHAKTHBAIUM T€HOB OIYX0JIeBOH CYyNpeccHH, JiesKalllUX B OCHOBe OIYX0JeBoil TpaHchopManuu.
Benok p53, sBasilommiicsi CBOEro poaa «CTpaxkeM TIeHOMA», IMOAJEPKUBAECT T'eHEeTHUYECKYH0
CTA0MJIBHOCTD M yJaJsieT NMOTCHUHAJBHO ONMACHBIC B INVIAHE 3J10KAa4YeCTBEHHOIO IepepoxkIeHus
KJIeTKU. MyTanuu B reHe 7P53 3HAUYNTEIbHO MOIU(PUIMPYIOT AKTUBHOCTH 0eJika pS53, 4To B 1eJI0M
oTpakaeTcsl Ha 3amycKe pS3-omocpeloBaHHBIX NMpoLeccoB, TakuxX kak penapanus J{HK, anonros,
KJIETOYHBII apecT U T.J. ITO HCCJIeJOBAHHME HANPABJICHO HA H3YYeHHE ACCOLMALIU MOJUMOp pu3sMa
KOJA0HA 72 reHa TP53 ¢ pUCKOM paka MOJIOYHOI keje3bl. Takike M3ydyeHa 4YacTOTA TeHOTUIIOB
noaumop¢usma Arg72Pro B 4-m 3k30He rena 7P53.

B HameMm mcciae10BaHMH YaCTOTA BCTPEYaeMOCTH JUKOIO ajuiessi Arg/Arg cpeau OHK000JIb-
HBIX M 3[0POBBIX KEHINMH cocTaBasina 8% u 25% coorBercTBeHHO. JI0JIs1 IreTepoO3MroTHOIO
reHoruna Arg/Pro B kiuHuveckoii BbIOopke (58%) He3HAUMTEJBLHO MPEBBHINIATA KOHTPOJLHOE
3HadeHue (52%). 'enorun myranTHOro ajuienas Pro/Pro y nannentoB ¢ PMIK Berpevascst Ha 11%
0oJbe, 4em y 340poBbIX. KpoMe TOro, 0bL10 yCTAHOBJICHO, YTO HAJM4YHEe MYTAHTOrO ajjiess
Pro/Pro na 18% uvame BcTpeuaercss y nanueHToB ¢ PMIK Huxe 51-ro roga. IlosyyeHHble HaMu
pe3yJbTaThl CBHAETEIbCTBYIOT O CBSI3H YACTOThI BCTPEYaeMOCTH MYTAHTHOTO TeHOTHINIA B TreHe
TP53 ¢ kapuMHOMOM TIpyAHOi xkeje3bl. Pe3yjbTaThl moka3aau, 4To nmoaumMop¢usM KoaAoHa 72,
KOTOPBIi MPUBOAUT K AMMHOKHUCJIOTHOM 3aMeHe aprHHMHA HA NMPOJIUH B peryJiasaTopHoMm rene 7P53
KJIETOYHOT0 IUKJIA, MOKeT ObITh cBsi3aH ¢ PMIK. TectupoBanne nosmmoppusma Arg72Pro B 4-m
3K30He reHa 7TP53 moxkeT UMeTh NPeAUKTHBHOE 3HAYEHHE B KJIMHHUYECKOH JMAarHOCTHKE paka
MOJIOYHBIX kene3. [lomydeHHbIe pe3yJbTaThl HApPSiAy ¢ NPEACTABJCHHBIMHM paHee JAHHBIMH, CBH-
JAeTeJdbCTBYIOT 0 BKJIaae Arg72Pro nontumopdusma rena 7P53 B kiuHuveckoe teuenue PMIK.

Knrouegwle cnosa: pax monounoii scenesvl, 2en TP53, mymayus, amniuguxayus
BBEJIEHUME

Pax monounoit sxene3bl (PMIXK) no-npexunemy octaeTcst caMoil yacToi popMoii 3710Kadect-
BEHHBIX HOBOOOPAa30BaHUH Y JKEHIIMH, YaCTOTa BCTPEYaEMOCTH COCTaBIIsIeT 1 cirydail Ha Kax/able
9-13 sxenmuH B Bo3pacte 13-90 ner. PMIK crana npuuunnoii 6omee 400 000 cmepTeli €xeroaHo
BO BceM Mupe. [Iporuo3 teuenus y 601bHbIX ¢ JoKanu3upoBaHnHeiMU popmamu PIOK 3aBucur ot
KIIMHUYECKUX, MOP(OJIOrH4ecKUX U OHOJIOTMYECKUX XAPAaKTEPUCTUK OIYXOJIHM, TaKHUX Kak:
BO3pacT HA MOMEHT YCTaHOBJIEHHMS AMArHO3a, pa3Mep OIyXOJH, HAJIWNYUE METACTa30B B PETUO-
HapHbIX JUM(pOY3Jax, creneHb AUPPEPEeHUUPOBKH OIYyXOJIH, HKCIPECCHUS OIYXOJbIO pelen-
topoB K scrtporeHam (EP) u mporecrepony (IIP), rumepskcmpeccus Her2/neu, a Takxe
murtotndeckuii uHACKC (Ki-67) (Goldhirsch et al., 2011). HacnencTBeHHBIM pak MOJIOYHOM
xene3bl (PMXK) nuarnoctupyercs B 5-10 % ciyuaeB, HO ToibKO 25% cilyyaeB AaHHOTO 3aboJie-
BaHUS MOKHO OOBSICHUTH MOBPEXIACHUSIMH B WM3BECTHBIX B HacTosllee BpeMs renax (BRCAI,
BRCA2, TP53 wu pap.) (Bradbury et al., 2007). MonekynasipHOil OCHOBOM 3J10Kau€CTBEHHBIX
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HOBOOOpa3oBaHUi, (OPMUPYIOLIUXCS MO BIUSHUEM Pa3IMUHbIX HEOJIAaronpHUsITHBIX (PAKTOPOB,
SBJISIIOTCS MHOT'OYMCIICHHbIE T€HETHYECKHE HAapyIICHUs, BKIIOYAIOIIUE XPOMOCOMHBIE abep-
panuy, MyTalMM M SHUTCHETUYECKUE H3MEHEHHUS KIIOYEBBIX T'€HOB KOHTPOJIL KIETOYHOTO
nenenus u penapauuu [IHK, k 4ucily KOTOPBIX OTHOCATCS T'€HBI-CYIIPECCOPHI OIIyXOJIEBOI'O
pocra (/lenucos u n1p.,2008, 2010). Ocoboe mecto B kapTuHe HapyumeHuil npu PMXK 3anumarot
MOBPEXJICHHUSI T€HOB-OHKOCYIIPECCOPOB, B YACTHOCTH reHa 7P53, GyHKUUsS KOTOPOro Hampas-
JIeHa Ha OTpaHUYEHHE BEPOSTHOCTU BO3SHUKHOBEHMSI T€HETUYECKU HECTAOWJIbHBIX KJIETOK. I'eH
TP53 noxkanu3oBaH B y4yacTke XpoMmocoMbl 17pl3. Ommcano okono 1400 myraumuit 7P53 npu
pake rpyau ¥ OOJIBIIMHCTBO 3TUX MyTallMil HHaKTUBUPYIOT pS3. benok p53 Obu1 0OHapyx eH B
1979 romy kak KIIOYEBOM pEryiasTop KIETOYHOTO LUKIa, anonro3a, pemnapauuu JHK n
aHruoreHe3a. MyTtanuu TeHa-cympeccopa omyxoiau 7TP53, Koaupyromero cuHTe3 Oenka pS3,
Habmoxaarores B 20-30% cityuaeB paka rpyaHoi sxenessl (Gasco et al. 2002; Olivier et al. 2006).

[To manapiM MexaynapoaHoro arentctBa uccienoBanusa paka (IARC), cdopmupoBasiiero
6a3y naHHbIX 10 TP53, oOuiee KoiauuecTBO MyTauuil 7P53 B KICTOYHBIX JHHUAX M OMYXOJISAX
pa3IMyYHbIX JoKanu3auui cocrasiuseT 24810, npu 3tom 2414 abeppauuii ooHapyxkeHo pu PMK
(Petitjean et al. 2007; Harris et al 2007). B psine KTMHUYECKHX MCCIEAOBAHUN JOKa3aHa CBS3b
MyTarui TP53 ¢ HeOIaronpusITHBIM MMPOTHO30M TEUYECHHS paKa rPyIHOMN >Kelie3bl, 4TO 00yCIIOB-
JIeHO HapylieHueM pS3-3aBucumoro anonrosa (LLenorun u ap., 2012).

Lenab HacTOSIIEr0 MCCIEAOBAHUSA - U3YUYECHUE CIIEKTpa MyTHpPOBaHHus reHa 1P53, a Takxke
aHaJIM3 YacTOT TeHOTUIOB mnoaumopdusma Arg72Pro rena 7P53 y OONbHBIX KapLUHOMOM
MOJIOYHBIX €JI€3 B Pa3HbIX BO3PACTHBIX IPYyIIIax.

MATEPHUAJ U METO/JbI

Martepuanom ans uccnegoanus nocnyxkuna JIHK, Beinenennas u3 kpoBu 0onbHbIX PMXK
B Bo3pacte ot 38 g0 80 net (cpemnuii Bo3pact 57), modydaBmUX KOMOMHUPOBAHHOE JICYCHHE B
KJIMHUKE OHKoyoruu. Jluarno3 Obu1 BepuduimpoBan Mopdonorndyecku. Cramaus mpouecca
ycTaHaBluBajiachk corjacHo kinaccudukanmu TNM (4-e usmanme, 1989), B umccinepoBaHue
BKIIIOUEHBI OonbHBbIe co cramusimMu T1-4N0-2MO-1. KpoBb Obuia coOpaHa B TIOOMKH, COIEp-
xame EDTA-Na (ethylene diamine tetra-acetic acid disodium) kak anTukoaryisHT. Marepuan
Obu1 coOpan B utone-ceHTs10pe 2019-ro rona B OHKONOTHYECKON KIMHUKE A3epOaiiyKaHCKOro
Meauuunckoro Mucturyra. O6pasubl kpoBu (n=48) xpaHunuch npu temmneparype -20 1o
nposenenus 3kctpakuuu JIHK. Beinenenne [JHK kpoBu npoBoaniach MaHyallbHO C ITOMOIIBIO
Non Enzymatic Salting Out metony. Konuentpauus u xauectBo nosnyuensoro JIHK marepuana
O6buta mposepeHa ¢ nomomieio NanoDrop 2000/2000c UV-VisSpectrophotometer. Mwmeercs
KOHTpOJIbHasl rpymnmna, coctosmas u3 48-mu oOpasuoB JHK kpoBu 310pOBBIX KEHILIUH.
BrisBnenune Arg72Pro 4 sx3ona 7P53 ocymectsisuiocs metogoMm IILIP - ananuza. Ha nepsom
sTane aMIIuUUUpOBaIM (parMeHT TreHa pasmepoM 296 mnap HyKIeoTHIOB (M. H.),
MOTEHIMAJILHO COAEPIKAIlMK 3aMEeHy HYKJIEOTHAa C MCHojib3oBaHueM mpaiimepoB: F, 5/- TGG
TAA GGA CAA GGG TTG G -3/; R, 5/-ACT GAC CGT GCA AGT CAC AG -3/.
Peakunonnas cmech I[P o6vemom 25mkn comepxkana 2mkn JIHK martepuana, 2,5mkn 10x
peakronHoro oydepa, 2mkin MgClq, 0.5Mkn kaxaoro npanmepa, 0,25 mxin 20M dNTP, 0,5mkn
5U Taq, 16,75mxkn Boael. Ycnosus P Obin cnenyromue: 94 °C — 3 MuH, 3aTeM 35 LUKIIOB:
94 °C — 15 ¢, 63 °C — 1 mua u 72 °C — 1 muH, 3aximountenbHbld nukia 72 °C — 3 mun. Ha
BTOPOM 3Tale UCHONb30BaIM HHJOHYyKiIeasy pectpukuuu BstUI (Catalog# RO518S,
concentration 10,000 units/ml, size 1,000 units) c¢ caiitom pacniozraBanus CG1CG (pa3pesaer
npoaykt ITHP npu Hammuum amnens G). 10 MKJI KakJIOro aMIUIMKOHa Opajld B peakiHio
ruaponu3a ¢ 4 en. akT. sHpoHykieasbl pectpukiuu BstUIL. I'maponus mpooaunu npu 60 °Cs
teueHue 3 4. Ilpoxykrsl pectpukiuu ammiimkona ¢gepmentom BstUI Obumn pasaenenst B 3 %
arapo3HOM reJe.

105



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlaori, IX cild, Ne I (2020)

PE3YJBbTATBI U UX OBCYXJIEHUE

boulo mpoBeaeno usydenue nonumopdusma Arg72Pro rena TP53 y OOJIBHBIX pakoM
MOJIOUHOM xene3bl. Cpean 48 60NbHBIX U 48 3I0pOBBIX MAIEHTOB OBLIO BHISIBJICHO MPOIEHTHOE
cooTHomeHue reHoTunoB (puc. 1). Tak, yacTora BcTpewaeMocTu AUKOTO ayens Arg/Arg cpenu
OHKOOOJIbHBIX M 3[IOPOBBIX XKEHIIMH cocTaBisiia 8% u 25% coorBercTBeHHo. Jlons retepo-
3UroTHOTO TeHotumna Arg/Pro B ximmHMYeckoil BbIOOpKe (58%) HE3HAUMTENIHHO MpEBBIIIATA
KOHTposbHOE 3HaueHue (52%). I'enotun myranTtHOro amiens Pro/Pro y mamumentoB ¢ PMIK
BcTpevasics Ha 11% Gombie, ueM y 310poBbIX (Tadm. 1).

1 2 3 4 5 6 7 8

Pucynok 1. Dnexkrpodoperpamma NpoayKToB amiuiudukanuy nonuMmopduoro Bapuanra: Arg72Pro,
JIOKaM30BaHHOTO B 4-M 3Kk30He reHa TP53: 4 — 309 m. H. (Pro/Pro); 2,7— 175 + 134 n. H. (Arg/Arg);
3,5,6,8 =309 + 175 + 134 m. u. (Arg/Pro); 1 — JIHK-mapkep monekynsipaoro Beca (100 m. H.).

Ta6auna 1. Yactora renorunos nonmumopdusma Arg72Pro rena TP53y 6ompHbIXx PMK B cpaBHeHUM ¢
KOHTPOJIBHOU IPYTION.

I'eHoTHIIBI Oopa3usl (n=48) KonTpoabHas rpynna (n=48)
Arg/Arg 4(8%) 12(25%)
Arg/Pro 28(58%) 25(52%)
Pro/Pro 16(33%) 11(22%)

Hanuuue renotuna Pro/Pro siBisiercss mokasaTenieM MOBBIIICHHOTO PUCKA pPa3BUTHs paka
MOJIOUHOM Kene3bl. DTO MOMKET CIOCOOCTBOBAaTh HAKOIJICHUIO TE€HETHYECKH W3MEHEHHBIX
KJIETOK Ha (PaKT HeONaronpUsATHBIX BO3ACUCTBUI OKpYXKAIOLIEH cpelbl 3a CYEeT HapyLICHHS
byakuumii P53, a caenoBarenbHO, U IpolieccoB anonTo3a u penapanuii JJHK.

Takum 00pa3oM, MoJyueHHbIE pe3yJbTaTbl CBUICTEILCTBYIOT O CBSI3M 4acTOThI BCTpe-
YaeMOCTH MYTAHTHOTO IeHOTHUIa B reHe 7P53 ¢ xapUMHOMOW IpyaHOM kene3bl. Pe3ynbraThl
[OKa3bIBAIOT, YTO MOIMMOP(}U3M KOAOHA 72, KOTOPBIA NPUBOAUT K AMUHOKHCIOTHOW 3aMeHe
apruHUHA Ha MPOJMH B PEryisaropHoM rere 7P53 kimerouHoro mukia, cszan ¢ PMIK. Kak
BUHO Ha TabiuIle 2 MPOLEHTHOE COOTHOLIEHHE MYTAaHTHOro ajelns reHa 7P53 Pro y GoibHBIX
U rpynns! KoHTposst 60% u 47% COOTBETCTBEHHO.

Ta6auna 2. Yacrora ameneti rena TP53 y 6onpHbIX PMK.

Astenn Oopasusl (n=48) KonTtpoabHas rpynna (n=48)
Arg 32(34%) 49(51%)

Pro 60(65%) 47(48%)

Arg+Pro 92 96
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Tab6auma 3. Yacrora reHotunoB nonuMopduszma Arg72Pro rena TP53 B 3aBUCHMOCTH OT Pa3HBIX
BO3PACTHBIX I'PYIIII

I'eHoTHIBI INanmeHTHI BBIIIE CPETHETO IanmeHTHI HM2KE CpeIHEro
Bo3pacra (51) Bo3pacra (51)
32(66,6%) 16(33,3%)
Arg/Arg 4(12%) 1(6%)
Arg/Pro 20(62%) 8(50%)
Pro/Pro 8(25%) 7(43%)

B pmanbHedmeM ObLI BBINOJHEH MOMIATOBBIA aHAIW3 4YacTOT IEeHOTHHOB reHa IP53 B
3aBUCHUMOCTH OT Bo3pacta OonbHbIX PMJK B cpaBHeHHMH C KOHTposieM, Haubojiee 3HAYUMBIE
pa3nuuusi ObLIM BBISBJIEHBI JUIS TPYII OOJBHBIX PAaKOM MOJIOUHOMW eJe3bl B Bo3pacte 10 51 u
crapuie 51 roga. Kak BuaHo u3 tabmuubl 3, yactora MyrantHoro amwienss Pro/Pro Bospacraer
Cpelu NAauUEHTOB B 3aBUCHMOCTH OT BO3pacTHbIX rpymni. Jluma Huke 51 roga mpu Hanuuuu
reHotuna Pro/Pro xapakrtepusyrorcs emie Oojiee BBICOKMM PHCKOM BO3HHUKHOBEHHUS paka
MoJIouHOM kene3bl. Cpeau manuenToB Bbimie (51) u Huxke (51) cpeaHero Bo3pacrta ero I0Js
coctaBuiia 25% u 43% COOTBETCTBEHHO.

CorymacHO JMTEpaTypHBIM JIaHHBIM, YacTOTa MHOXKECTBEHHBIX MyTauuii npu PMXK
cocraBisieT oT 5 % 1o 15 % (Keohavong et al., 2004; Meng et al., 1999). Umeercs psg pabor,
MOCBSIIIICHHBIX UCClIeJoBaHUI0 MyTanuii reHa TP53 B obmactu 5, 7 U 8-r0 3K30HOB,
KOJMPYIOIIMX IIEHTPATbHBIN JoMeH cBs3biBaHus Oenka pS3 ¢ JJHK (denucor u ap. 2008, 2010).
B st0ii paGore cpeau Bcex BBIABICHHBIX CIy4aeB MyTalMid 4acToTa €AMHUYHBIX MYTaIUi
cocraBuia 48,6 % (18/37), yactora MHOkeCcTBEHHBIX — 51,4 % (19/37), uTo BbIllIE YKa3aHHBIX B
muteparype naHHbiX 1 PMOK. OTo cBuAeTEnsCTBYET O CBA3M MHOXECTBEHHBIX MYyTallMi reHa
TP53 c BBICOKOI arpecCMBHOCTBIO 3JI0KAUECTBEHHOIO Ipolecca M HeOJaronpusiTHbIM
nporuo3oM (Kang et al., 2001).

B pab6ore E.B. enucoB u ap. 2010 roma mpoBOIWICSA aHAIMU3 CBI3U ToJuMopdu3Ma
Arg72Pro reHna-cympeccopa 7P53, NETEKTHPYEeMOIO B OIIyXOJE€BOH TKaHM, C XapaKTepoM
omyxoisieBoro pocta PMXK. Marepuan coctost u3 99 06pa3iioB onmyxoJeBOl TKaHU, UMEIOIIIX
MyTauuu B reHe 7P53. bbulo NOKa3aHO, YTO TEHAEHLUS K YBEIMYEHHUIO 4acTOTHl I'€HOTHIIA
Pro/Pro (15,0%) B rpynme 60npHBIX ¢ yHUIIEHTpHUYeckuM PMIK mo cpaBHEHHUIO ¢ TAIlMEHTKAMH C
MYJIbTHLIEHTPUYECKUM XapaKTEpOM pOCTa, IJie JaHHBIA M€HOTUIl He ObUI MpeJICTaBlIeH BOOOIIE
(0,0%; p(®)=0,1). OT™MeueHa TaKxKe TEHJACHIINS K YBEITUUCHUIO M YMEHBIICHUIO YaCcTOT ajuieien
Arg u Pro, COOTBETCTBEHHO, B TIpyNIE€ NAUUEHTOK C MYJIbTHULEHTPUYECKHUM XapaKTepOM
omyxosieBoro pocta PMX (p=0,07). IlomydeHHBIE pe3yiabTaThl KOCBEHHO IMOATBEPKIAIOT
YCTaHOBJICHHYIO paHee accouuanuio noaumopdusma Arg72Pro rena 7P53 ¢ pucCKoM pa3BUTHS
JIOKOpernoHapHoro meracrazuponanus. bonbabie PMOXK ¢ renotunom Arg/Arg yaiue xapaxre-
PHU3YIOTCSI MYJIBTULIEHTPUUECKUM XapaKTEPOM OILyXOJIEBOI'O POCTa U, COOTBETCTBEHHO, BBICOKOM
yacToTOod JMMGOreHHoro mMeracrazupoBanus. Hamportus, manuentkam ¢ reHotunom Pro/Pro
CBOMCTBEH yHMIeHTpuueckuii PMOK u HM3Kas BEpOATHOCTb METAaCTa3upPOBaHUsl B PETMOHAPHbBIE
numMdoysmsl (denucos u ap., 2010).

N3zyuenue rena 7P53 MOXET MOBBICUTh UH(POPMATUBHOCTD, T.K. KaX/bli MOIMMOpPHU3M 110
OTJIETTLHOCTH OOJafaeT JIMIIb BeChMa yMEpeHHBIM 3(dekroM. Takum oOpaszoMm, Hapsgy ¢
IIPEICTABICHHBIMU pPaHEE JAaHHBIMH, IIOJIYYEHHBIE pE3YNbTaThl CBHUJETEIbCTBYIOT O BKJAJE
Arg72Pro nonumopdusma rena 7P53 B kuHudeckoe Teuenne PMOXK.
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SUD VOZi XORCONGLI XOSTOLORDO 7TP53 GENININ ARG72PRO POLIMORFIiZMIiNiN
TODQIQI

7.S.Safarzads

AMEA Genetik Ehtiyatlar Institutu

Siid vazi xargangi qadinlarda genis yayilmis badxassali sis ndvlerindendir. Digar onkoloji xastaliklor
kimi siid vozi xorgonginin molekulyar patogenezi osasinda genomda bas veran coxsayli genetik vo
epigenetik doyisikliklorin tesirinden onkogenlorin aktivlosmesi vo tumor supressor genlorin
inaktivlosmosi dayanir ki, bu da 6z ndvbesinds sis transformasiyasina sobab olur. 7P53 genindoki
mutasiyalar DNT-nin reparasiyasi, apoptoz, hiiceyra tsiklinin blokadas1 va s. kimi proseslords istirak edon
p53 zilalinin aktivliyini ohomiyystli doracads doyisdire bilir. Cari toedqiqat isinds siid vozi xar¢ongi
diagnozu qoyulan xastolords vo kontrol qrupunda 7P53 geninin 72-ci kodonunda yerloson arginin amin
tursusunun prolina doyismosi ila naticalonan tok nukleotid polimorfizmi dyronilmis, riskli gen allellorinin
tezliyi hor iki qrupda miigayisali tohlil edilmigdir. Todqiqatin noticalorine asason siid vozi xargangi
diagnozu qoyulan xastalorde vo saglam gadinlarda homoziqot normal Arg/Arg genotipinin rastgalmo
tezliyi miivafiq olaraq, 8% va 25% taskil etmisdir. Arg/Pro heteroziqot genotipa iso xasta qrupunda 58%,
kontrol grupunda isa 52% rast gelinmisdir. Mutant Pro/Pro genotipi isa siid vazi xar¢angi xastalarinds
(11%) kontrol qrupu ilo miiqayisado daha yiiksok tezlikds askar edilmisdir. Bundan olave, miioyyen
olunmusdur ki, mutant Pro/Pro allellorinin rastgolmo tezliyi yasi 51-don asagi olan xastolordo daha
yiiksakdir. Siid vazi xar¢angi diaqnozu qoyulmus xastalards 7P53 geninds mutant genotipin daha yiiksok
tezlikda rast golinmasi fakti bu polimorfizm ils xastalik arasinda pozitiv alagenin oldugunu gostars bilar.
TP53 geninin 4-cli ekzonunda Arg72Pro-nun polimorfizminin todqiqi siid vezi xorgonginin klinik
diagnostikasinda prognozlasdirici shamiyyat kasb eda bilar.

Acar sozlar: siid vazi xar¢ongi, TP53 geni, mutasiya, amplifikasiya

TP53 GENE ARG72PRO POLYMORPHISM IN BREAST CANCER PATIENTS
Z.S.Safarzada

Genetic Resources Institute of ANAS

Breast cancer is the most common carcinoma in women. The molecular pathogenesis of breast
cancer, like many other oncological diseases, includes many genetic and epigenetic events leading to the
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activation of oncogenes and inactivation of tumor suppressor genes that underlie tumor transformation.
Mutations in the TP53 gene significantly modify the activity of the p53 protein, which generally affects
the initiation of p53-mediated processes, such as DNA repair, apoptosis, cell arrest, etc. This study
intended to search the association of codon 72 polymorphism of the 7P53 gene with breast cancer risk.
The frequency of Arg72Pro polymorphisms in the 4th exon of the 7P53 gene was also studied. In our
study, the incidence of the wild Arg / Arg allele among cancer patients and healthy women was 8% and
25%, respectively. The proportion of the heterozygous Arg / Pro genotype in the clinical sample (58%)
slightly exceeded the control value (52%). The mutant Pro / Pro allele genotype in patients with breast
cancer was found to be 11% higher than in healthy patients. Our results indicate a possible relationship
between the frequency of the mutant genotype in the 7P53 gene and breast carcinoma. The results
showed that codon 72 polymorphism, which leads to the amino acid substitution of arginine for proline in
the cell cycle regulatory gene P53, is presumable associated with breast cancer. Testing Arg72Pro
polymorphism in the 4th exon of the 7P53 gene may have predictive value in the clinical diagnosis of
breast cancer. The results obtained, along with those presented previously; indicate the contribution of
Arg72Pro polymorphism of the 7P53 gene to the clinical course of breast cancer.

Keywords: breast cancer, TP53 gene, mutation, amplification
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YOGUN BAGIRSAQ XORCONGINDO KODLASDIRMAYAN MiKRO-RNT
NOVUNUN C>T POLIMORFIiZMININ TODQIQi
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Yogun bagirsaq xar¢ongi yiiksak letalliq vo proqressivlonmd hallari ila 6ziinii biiruzo veran
mada-bagirsaq traktinin genis yayilmis sislorindondir. Umumilikds kanserogenez, hom genetik,
hom do otraf miihit risk faktorlarimin tssirindon meydana gslon miirokkob coxmarhalali bir
prosesdir. Epigenetik modifikasiyalarin bir névii olan kodlasdirmayan RNT-lor bir c¢ox funda-
mental bioloji proseslorin (differensasiya, hiiceyra tsikli, apoptoz, angiogenez va s.) tanzimlayicisi
olmaqla yanasi eyni zamanda xarcongyaranma prosesinds ham tumor supressor, hom ds onkogen
kimi faaliyyat gostora bilir. Cari tadqiqat isinds Kicik kodlasdirmayan RNT-lorin bir névii olan
mikro-RNT 149 (miRNT-149) néviiniin C>T (rs2292832) polimorfizmi todqiq edilmisdir. Bazi
kodlagdirmayan mikro RNT névlorindo bas veran tok nukleotid polimorfizmlari yogun bagirsaq
xdrcangi riski ilo alagolondirilmis, bazi etnik qruplarda iss bu naticasiz qalmisdir. Todqigat ising
yogun bagirsaq xorc¢ongi diaqnozu qoyulan 150 xasta vo 150 saglam insanlardan ibarat nazarat
qrupu daxil edilmisdir. EDTA-h tyublarda xasta va kontrollardan qan niimunslori gotiiriilmiis vo
DNT ekstraksiyas1 hayata Kecirilmisdir. Polimorfizmlarin toyini iss PZR-RFLP metodu ilo
aparilmis, naticolor aqaroz gel elektroforezi iisulu ilo qiymatlondirilmisdir. Genotip tezliklori xasto
grupunda normal homoziqot CC 45,3%, heteroziqot CT 32,7%, mutant homoziqot iso TT 22%
oldugu halda kontrol qrupunda bu nisbat miivafiq olaraq 44,7% CC, heteroziqot CT 38% vo
17,3% mutant TT rast galinmisdir. Mutant TT genotipi x3sto qrupunda iistiinliik toskil etso do
heteroziqot CT kontrol qrupunda daha yiiksak oldugu (38%) askarlanmisdir. Mutant T allelinin
rastgolma tezliyinin xastd qrupunda yiiksok olmasi bu gen polimorfizminin yogun bagirsaq
xdrc¢anginda prognostik shamiyyato malik ola bilocayini gostorir.

Agar sozlar: mikro RNT, polimorfizm, gen, DNT, xar¢ong, PZR-RFLP

GIRIS

Yogun bagirsaq xorcongi genis yayilan vo qlobal miqyasda osas Oliim sabablorinin,
xostolonmo hallar1 vo vaxtindan ovvoal Oliimlorin osas sobobi kimi geyds alinmaqdadir.
Umumdiinya Sahiyys Toskilatmin (UST) molumatlarina asasen, diinya iizro bu xostolikden tokco
2012-ci ilde 8,2 milyon 6liim hadisasi bas vermisdir (Roslan et al., 2019). Diinyada hor il 1,4
milyondan ¢ox yogun bagirsagin bad xassali sisi diagnozu qoyulur ki, bu da biitiin xorcong
diagnozlarinin toxminon 1/10-ni ohato edir (Ferlay et al., 2012). Digor bod xassoli sis
xostoliklorindo oldugu kimi xastaliyin inkisafinda genetik vo otraf miihit amillorinin miihiim rol
oynadigi, o ciimlodon virus, bakteriya vo parazitlorlo yoluxma hallarinin da xorgongin inkisafi
ticlin giiclii risk faktorlar1 oldugu bildirilmisdir (Hold, 2016). Digor risk faktorlarina iso yogun
bagirsaq polipleri (adenomalar, hiperplastik poliplor va s.), ot vo yagh qidalarin ¢ox istifado
edilmosi, tiitlin moasullari, alkoqol, yas vo cins faktoru, oturaq hayat torzi vo piylonmoni misal
gostormok olar (Migliore et al., 2011). Bununla yanasi torkibindo fol tursusu, vitaminlor vo
liflorle zongin gidalarin istifadssi, eloco do kolonoskopiya tisulu vasitasilo adenomatoz poliplorin
rezeksiya edilmosi xostolik riskinin azaldilmasinda effektiv olmusdur (Bretthauer, 2010; Dahm et
al., 2010).
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Yogun bagirsaq xor¢onginin molekulyar patogenezino nozor yetirdikds, tumor supressor
genlords (APC, SMAD2, SMAD4, TP53 va s.) vo onkogenlordo (KRAS, NRAS, HRAS Vs s.)
mutasiyalarin toplanmast ilo naticolonon ¢ox maorhololi bir proses oldugu noazoro carpir
(Bellacosa, 2003). Bununla yanasi, epigenetik dayisikliklor do xor¢ong xostaliklorinin inkisafina
tokan veron faktor kimi gobul edilmisdir (Bird, 2002). Xorgong xostoliklorindo tez-tez rast
golinon epigenetik doyisikliklors anormal DNT metillogsmasi, histon modifikasiyalar1 vo miixtolif
kodlasdirmayan RNT-lorin, o ciimlodon mikro-RNT ndévlorinin (miRNT) doyisilmis ekspressiya
soviyyelari aid edilir (Okugawa et al., 2015). Karsinogenez prosesindo miRNT-lorin rolu daha
doqiqlikls vo otrafli todqiq edilmisdir. Uzunlugu 18-25 nukleotiddon ibarat olan miRNT-lar, ilk
dofo 1993-cii ildo C. Elegans iizerindo aparilan tocriibolords post-transkripsional neqativ
tonzimloyici kimi kosf edilmisdir (Lee et al., 2003). Pri-miRNT soklindo niivods sintez edilmis
miRNT-lor, daha kicgik hissolora pargalanaraq pre-miRNT soklindo niivedon xiisusi ziilallar
vasitasilo sitoplazmaya dasinir. Burada iso yetiskin miRNT-ya cevrilorok RISC (RNA-Induced
Silencing Complex) adlanan ziilal kompleksi ilo birlogib hodof mRNT-lorin translyasiya
olunmayan 3’ (3’-UTR) nahiyasino baglanaraq mRNT-lorin deqradasiyasin1 hoyata kecirir (He
et. al., 2004; Mendell 2005). Giinlimiizds yiizlorlo miRNT novlori agkar edilmis, oksoriyyatinin
159 hadoflodiyi mRNT névii molum olmusdur. Kodlagdirmayan miRNT-lorin bozi névlori tumor
supressor vo onkogenlorin ekspressiya soviyyolorini neqativ yonds tonzimlodiyine goro
xor¢ongyaranma prosesindo funksional rola sahibdir (Slaby et al., 2009). Belo miRNT
ndvlarindon biri olan onkogen vo tumor supressor kimi foaliyyat gostormok xiisusiyyotino malik
miR-149 noviiniin, miixtolif xor¢ong xastaliklorindo (moda, agciyer, prostat, yogun bagirsaq vo
s.) anormal ekspressiya profilino malik oldugu askar edilmisdir. MiR-149, 2q37.3 iizorindo
lokalizo olunmusdur vo 1 ekzondan ibarotdir (He et al., 2018). MiRNT kodlasdiran gendo bas
veron mutasiya va ya tok nukleotid polimorfizmlori (SNP) pre-miRNT-lorin formalagmasina va
belsliklo do hadof mRNT-ys baglanma prosesining tasir gostors bilir (Chen et al., 2008; Link et
al., 2012). Todqiqatlar miR-149 genindoki polimorfizmlorin bir ¢ox bod xassali sis novleri ilo;
agciyar, bas vo boyun sislori, mado, hepatosellular karsinoma va siid vozi xor¢gongi vo digor bad
xassoli sislorlo asossasiyasinin oldugunu gostormisdir (Chayeb et al., 2018).

Todqiqgat isindo asas mogsad Azorbaycan populyasiyasinda ilk dofo olaraq yogun bagirsaq
xor¢ongi diagqnozu qoyulan xostolordo vo praktik saglam insanlarda PZR-RFLP metodlarindan
istifado  etmoklo miRNT-149 kodlasdirmayan RNT ndviiniin C>T  (rs2292832) tipli
polimorfizmini tadqiq etmak, xasto vo kontrol qruplarinda allel vo genotip tezliklorini miiqayisali
tohlil edorak xostaliklo alagasinin tadqiqindon ibaratdir.

MATERIAL VO METODLAR

Todgigat isino Akademik M.A.Topgubasov adina Elmi Corrahiyyo Morkozindo yogun
bagirsaq xor¢ongi diagnozu qoyulan xostolor vo saglam soxslordon ibarst kontrol qrupu daxil
edilmisdir. EDTA-I1 tyublarda fordlordon gan niimunslori alinmis vo todqiqata daxil edilmisdir.
Xostolora aid melumatlar (yas, cins, diaqnoz, patohistoloji analiz naticolori vo s.) Elmi
Corrahiyys Moarkozinds comlogdirilmis vo hor bir xosts todqiqata qatilmaqla bagh raziliq
formasini imzalamisdir. Todqiqata 150 yogun bagirsaq xor¢ongi vo 150 saglam insandan alinan
gan niimunolori daxil edilmisdir. Qan niimunslorindon AMEA Genetik Ehtiyatlar Institutunun
Biotexnologiya sdbosi, insan Genetikas1 Laboratoriyasinda Italiyanin Sacace DNA sorb B kit
protokolu asasinda DNT-nin ekstraksiyast hoyata kec¢irilmisdir. DNT-nin komiyyat vo keyfiyyot
gostoricilori Nanodrop (Thermo Scientific, 2000) cihazinda dl¢iilmiisdiir. Todqiq edilon genin
amplifikasiyas1 25 pl hocmdo, torkibinds; 2,5 pl 10x PZR buferi, 2,5 pul MgCl, (50 mM), 0,25 ul
dNTP qarisig1 (20 mM), 0,5 pl praymerlor (10 pmol/pl), 0,25 pl Taq polimeraza fragmenti (5
U/ul), 2 pl genom DNT-si (50 ng/pul) vo 16,5 pul dH,O istifado edilmisdir. PZR cihazi {i¢iin
(Applied Biosystems, USA) amplifikasiya sortlori iso; ilkin denaturasiya 94 °C-do 5 doq.,
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denaturasiya 93 °C-do 45 saniya, birlosmo (annealing) 62 °C-do 45 saniys vo elongasiya 72 °C-do
5 doqigedan ibarat olan 35 tsikl vo 5 doqiga 72 °C-ds final elonqasiyadan ibarat olmusdur. PZR
naticolori 1,5 %-li aqaroz gelds elektroforez edilmokls analiz olunduqdan sonra Pvull (New
England Biolabs, R0O151S, 10,000 units/ml 5,000 units) restriksiya enzimindon istifado etmoklo
islonilmisdir. Alinmis naticolor aqaroz gel iizorindo tohlil edilmisdir. Restriksiya enzimi PZR
mohsullarmi kosmoklo fragmentlora ayirmis vo genotiplor miioyyonlosdirilmisdir. Praymer
ardicilligt vo amplikon uzunlugu vo istifado edilmis restriksiya enzimi Cadval 1-do
gostorilmisdir.

Cadval 1. miR-149 (1s2292832) polimorfizmins aid praymer ardicilligi

SNP Praymer ardicilhigi Amplikon | Restriksiya Allelarin
uzunlugu enzimi uzunlugu
miR-149 S’TGTCTTCACTCCCGTGCTTGTCC3’ | 254 nc Pvull C: 254 nc
rs2292832 | STGAGGCCCGAAACACCCGTA3’ T:196 vo 60
(C>)T nc

Naticolorin biostatistik analizi hipotezo uygunluq baximindan SPSS proqraminin 17.0
versiyasi ilo analiz edilmisdir. Parametrlor arasindaki assosasiya Pearsonun chi square testi ilo
qiymatlondirilmis, Risk Dayari (Odds Ratio, OR, 95%CI) vo P dayari hesablanmisdir. P<0,05
statistik olaraq shamiyyatli qobul edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Todgigata daxil edilon 150 xostodon 62 nofori (41,3%) kisi, 88 nofori (58,7%) iso
qadinlardan, kontrol qrupu iso 59% (89/150) kisi vo 41% (61/150) gqadinlardan toskil
olunmusdur. Xasto qrupunda yas araligi 25-85, kontrol qrupunda iso 28-85 toskil etmisdir. Cins
faktoru il todqiq edilon polimorfizm arasinda pozitiv asossasiya askar edilmisdir (P=0,002). Sis
toxumasindan alinan biopsiya materialinin patohistoloji noticolorino goldikdo iso xostolorin
9,3%-do T1, 16%-do T2, 65,4%-do T3 vo 9,3%-do iso T4 morholosi agkar edilmisdir. Asagi
doracays (G1) sahib xostolor 10%, orta doracoali (G2) 60%, yiiksok daracali (G3) 26,6% vo 3,4%
G4 patohistoloji analizlorlo toyin edilmisdir. Xosto vo kontrollara aid demoqrafik vo klinik
gostaricilor Codval 2-do toqdim edilmisdir.

Cadval 2. Xosto vo kontrollara aid demoqrafik vo klinik gostericilor

Xarakteristika Xastalar (n=150) Kontrol Qrupu (n=150) P Dayoari
Cins
Kisi 62 (41,3%) 89 (59%) 0.002
Qadin 88 (58,7%) 61 (41%)
Yas
Yas Araligi 25-85 28-85
Ortalama Yas 63,3+£9,7 62,7+10,1
Sisin Marhalosi
T1 14 (9,3%)
T2 24 (16%)
T3 98 (65,4%)
T4 14 (9,3%)
Sisin Daracasi
Gl 15 (10%)
G2 90 (60%)
G3 40 (26,6%)
G4 5(3,4%)
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Xasto vo kontrollarda genotiplorin toyini PZR-RFLP metodlar1 vasitesilo hoyata kegiril-
misdir. Sakil 1-do genotiplorin aqaroz gel goriintiisii gostorilmisdir.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20

— — — et et

Sokil 1. PZR-RFLP metodlari ilo alda edilmis genotiplorin agaroz gel goriintiisii

Ladder (100 nc): 1

Normal homoziqot CC: 3,4,5,6,7,8, 14,17, 18
Heteroziqot CT: 9,11, 13, 15, 16

Homoziqot mutant TT: 2, 10, 12, 19, 20

Xasta qrupunda normal homoziqot CC genotipi 45,3% (68/150), heteroziqot CT genotipi 32,7%
(49/150), mutant homoziqot TT genotipi iso 22% (33/150) askar edilmisdir. Kontrol qrupunda
1so miivafiq olaraq 44,7% normal CC, 38% heteroziqot CT vo 17,3% iso mutant TT genotipina
rast golinmigdir. Cadval 3-do hor iki qrup ii¢lin miivafiq olaraq allel vo genotip tezliklori, risk
dayarlari vo P doyari toqdim edilmisdir. Heteroziqot CT genotipi kontrol qrupunda daha yiiksok
faiz nisbotindo askar edilmisdir. Aparilmis biostatistik analizlorin naticolorine asason CT genotipi
baximindan xasto vo kontrol qruplart arasinda forq askar edilmomisdir (P>0,05; OR=0,792;
95%CI1=0,493-1,272). Mutant TT genotipi qruplar arassnda yiiksok risk doyeri (OR=1.345;
95%CI1=0.759-2.385) gostorsa do statistik cohotdon ohomiyyatlilik ifado etmomisdir P=0,309.
Mutant T allelinin tezliyi xostolorde kotrol qrupu ilo miiqayisedo daha yiiksok (38,3%) rast
golinmigdir. Lakin bu statistik baximdan shomiyyatlilik ifado etmomisdir (P>0,05).

Cadval 3. Xasta va kontrol qrupuna aid allel va genotip tezliklori

Yogun bagirsaq Kontrol grupu OR(95%CI) P
xar¢angi doyari
N=150 % N=150 %

Genotip
Tezliyi
CcC 68 453 67 4477 Referans -
CT 49 32,7 57 38 0,792(0,493-1,272) 0,334
TT 33 22 26 17,3 1,345(0,759-2,385) 0,309
Allel
Tezliyi 185 61,7 191 63,7 Referans -
C 115 38,3 109 36,3 1,089(0,782-1,517) 0,613
T
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Xarcongin moarhalo vo doracasi genotip tezliyi baximindan qiymatlondirildikds iso T3
marhalasinds heteroziqot CT 38,7%, T1 morhalasinds iso mutant TT 42,8% genotipi yiiksok faiz
nisbatilo rast golinmisdir. Heteroziqot CT on yiiksok G4 dorocali sislords (40%), mutant TT

genotipi is9 orta daracali sislorde 23,3% askarlanmisdir.

Cadval 4. Sis toxumasinin patohistoloji naticalari il genotiplarin qarsilasdiriimasi

Homoziqot CC Heteroziqot CT Homoziqot TT
Sisin marhalasi
T1(14) 28,6% (4/14) 28,6% (4/14) 42,8% (6/14)
T2 (24) 54,2% (13/24) 25% (6/24) 20,8% (5/24)
T3 (98) 42,9% (42/98) 38,7% (38/98) 18,4% (18/98)
T4 (14) 64,3% (9/14) 7,1% (1/14) 28,6% (4/14)
Sisin daracasi
G1 (15) 46,7% (7/15) 33,3% (5/15) 20% (3/15)
G2 (90) 44,4% (40/90) 32,3% (29/90) 23,3% (21/90)
G3 (40) 47,5% (19/40) 32,5% (13/40) 20% (8/40)
G4 (5) 40% (2/5) 40% (2/5) 20% (1/5)

MiRNT-lor, transkripsiya prosesindon sonraki morholodo gen ekspressiyasini tonzimloyon
kicik kodlagdirmayan RNT-lardir (Hollis et al., 2015). Bir sira toadqiqatlarda miRNT-lerin yogun
bagirsaq xor¢ongi iigiin potensial diagnostik vo prognostik biomarker ola bilocoyi vurgulanmisdir
(Mitchell et al., 2008; Cortez et al., 2011). Iran populyasiyasinda 2018-ci ildo 76 xosto vo 70
kontrol qrupunda aparilan todqiqat isindo TT genotipi ilo fordlorin yas vo cins faktorlart ilo
pozitiv asossasiya agkar edilso do todqiq edilon miR-149 (rs2292832) polimorfizmi ilo xor¢ong
riski arasinda pozitiv slage askar edilmomisdir (Ranjbar et al., 2018). Tunisdo aparilan bir digor
todqiqat isindo hom mutant, hom do heteroziqot genotiplor kontrol qrupu ilo miigayisodo xosto
grupunda daha yiiksok tezlikdo askar edilmisdir (Chayeb et al., 2018). Cari todqiqat isindo
mutant genotipa sahib fordlorin xasto qrupunda istiinliik togkil etmosino baxmayaraq heteroziqot
formalar kontrol qrupunda istiinliik togkil etmisdir. Cimpeanu vo omokdaslarinin apardigi
todqgiqat isindo hom heteroziqot CT, hom do mutant homoziqot TT genotipi xosto qrupu ilo
miiqayisada kontrol qrupunda yiiksok tezlikdo askar edilmis, miR-149 C/T polimorfizmi ilo
xostolik arasinda pozitiv olago askarlanmamigdir (Cimpeanu et al., 2017). Bu todqgiqat
tosdigloyon digor meta-analiz tipli todqgiqat isindo Asiya vo Qafgqaz populyasiyasinda miR-149
polimorfizmi baximindan forqin vo xor¢ongyaranma ilo asossasiyasinin olmadigi bildirilso do TT
genotipininmado-bagirsaq trakti xor¢ongi riskinin azalmasi, heterozigot CT genotipina sahib
olanlarda iso riskin artmasi gostorilmisdir (Choupani et al., 2019). Tadqiq edilon rs2292832 tipli
polimorfizminin xargongs tutulma riskini artirdigini géstoron todqiqat islori do mévcuddur (Du et
al., 2014).

Bu gen polimorfizminin miixtslif populyasiyalarda vo subqruplarda heterogenlik gostorarak
xorgongyaranma prosesindo rolu oldugu vo riski artirdifi molum olmusdur. Azsrbaycan
populyasiyasinda ilk dofo olaraq yogun bagirsaq xor¢ongi vo kontrol qrupunda kicik kodlas-
dirmayan mikro RNT novii miR-149 C>T todqiq edilmis, PZR-RFLP iisulu ilo genotiplon-
dirilmasi hoyata kecirilmis, genotip vo allel tezliklori miiqayisali sokildo analiz edilmisdir.
Naticaloro asason mutant TT genotiplori xasto qrupunda daha yiiksok askar edilmis, heteroziqot
CT genotiplori iso kontrol qrupunda istiinliikk toskil etmisdir. Aparilan biostatistik analiz
naticolorino osason iso istor genotip istorso do allel tezliklorino goéro statistik ohomiyyatlilik
askarlanmamisdir. Alinan naticolor populyasiyamizda todqiq edilon gen polimorfizmi yogun
bagirsaq xar¢onginin inkisafi tiglin risk togkil etmadiyini sGylomoys asas verir.
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MU3YYEHMUME POJIA C>T ITIOJIUMOP®U3ZMA HEKO/IUPYIOIIIMX TUITIOB MUKPO PHK
TP KOJIOPEKTAJIBHOM PAKE

b.U.BaiipamoB
Hncmumym eenemuueckux pecypcoe HAHA

KonopexkTanpHbli pak - OfHA M3 CaMbIX PACHPOCTPAHEHHBIX OMYXOJeH >KENyJA0YHO-KHIIEIHOTO
TpaKTa C BBICOKOM JIETAJIBHOCTBIO M IMPOTPECCHPOBaHUEM. B IIEIOM KaHIEPOre€HE3 - 3TO CIOXKHBIM,
MHOTO3TaIHBIN MPOLIECC, KOTOPBIM MPOUCXOIUT MO BIMSIHUEM KaK T€HETUYECKHX, TaK U HKOJIOTHYECKIX
(akropor pucka. Hekonupyromas PHK -tumn snurenernyeckoit MomupuKauy, KOTOPBIA HAPSy C TEM,
YTO SIBJISIETCS PErYJIATOPOM MHOTUX (DyHIAMEHTAJIBHBIX OMOJIOTMYECKUX HpoueccoB (IuddepeHunanys,
KJIETOYHBIN IMKJI, allONITO3, aHTUOT'€HE3 U T.J.), MOKET TaKKe BBICTYNATh B MPOIIECCEe KAHLEPOreHe3a, KakK
B pOJIM OHKOT€Ha, TaK U CyIpeccopa Omyxoiu. B naHHOM wHccienoBaHMHM MBI MPOAHATU3IUPOBAIN
nomumoppuzm C>T (rs2292832) y mukpo-PHK 149 (miRNA-149), sensromerocst pa3HOBUAHOCTHIO
Manblx Hekomupyrooummx PHK. beuia ycraHoBneHa CBSI3p OJHOHYKJIGOTUAHBIX MOJMMOP(GHU3MOB,
BCTPEUAIONINXCSA B HEKOTOPBIX HeKoAupyromux Tunax MUKpoPHK ¢ puckom pa3Butusg paka ToscTOH
KHIIKHA, OJHAKO B HEKOTOPHIX ITHHUYECKMX TPYyMMax JaHHYIO acCOIMALMI0 YCTAaHOBHUTH HE yJanoch. B
JaHHOE HCcleoBaHue ObUTM BKIOYeHb! 150 MHAalMEeHTOB € OUAarHO30M KOJOPEKTAIbHBIA pak H
KOHTpOJIbHAs Tpynma u3 150 310poBbIX Jrojiei. Y OOJMBHBIX M KOHTPOJILHOH rpymiisl B mpooupku ¢ DJITA
ObuTH B35THI 00pasibl KpoBU M Oblia mpoBeneHa 3kctpakius JHK. Onpenenenue mnonumopdhusmos
npoBoauau MeronoMm I[ILP-ITJIP®, pesynbraTsel omeHHBaMM 351eKTpoope3oM B arapo3Hom reie. B To
BpeMs, KaK 4acTOTa TeHOTHIIOB B TPYIIIE MAaMEHTOB cocTaBisiia - 45,3% HopManbHbeIX ToMo3urot (CC),
32,7% rereposuror (CT), 22% wmyrantHbix roMo3uroT (TT), B KOHTpONBHON Tpymmne JaHHOE
cooTHomenne coctaBuwio 44,7%, HOopManbHbIX Tomo3urotr (CC), 38% rerepozuror (CT) u 17,3%
MyTaHTHBIX ToMO3HUroT (TT). Bel1o ycTaHOBIEHO, YTO XOTS B IPYyIIE MALMEHTOB NMPeodatanl MyTaHTHBIN
renotunt TT, B KoHTponbHOW rTpynme Obut Bbime rerepo3uroTHeii CT (38%). Breicokas wacrorta
BBISIBIICHHS. MyTaHTHOTO ayuienss T B TpyIine ManyMeHTOB MPEAIoiaraeT, 4To MOoJIuMOp(u3M dTOro reHa
MO’KET UMETh IPOTHOCTHYECKOE 3HAUCHUE NTPH KOJIOPEKTATILHOM paKe.

Bricokas yacrora myraHTHOTO T-ayens B rpymie OOJBbHBIX INPENojaraet, 4Yro MOJIUMOp(u3M
3TOr0 TeHa MOKET UMETh POTHOCTUYECKOE 3HaUEHHE MIPU KOJOPEKTAILHOM PaKe.

Knroueewie cnosa: muxkpo PHK, nonumopguszm, eenwi, /[HK, pax, I1L[P-11/[PD

STUDYING THE ROLE OF C>T POLYMORPHISM OF NON-CODING MICRO-RNA TYPES
IN COLORECTAL CANCER

B.I.Bayramov
Genetic Resources Institute of ANAS

Colorectal cancer is the most common gastrointestinal malignancy occurring in males and third in
females across the globe associated with high mortality and morbidity. Carcinogenesis is a complex
multi-step process caused by both genetic and environmental risk factors. Non-coding RNA, a type of
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epigenetic modification, is a regulator of many fundamental biological processes (differentiation, cell
cycle, apoptosis, angiogenesis, etc.) and can act as oncogenes and tumor suppressor in the carcinogenesis.
In this current study, we analyzed the C>T rs2292832 polymorphism of micro-RNA 149 (miRNA-149), a
type of small non-coding RNA. Some single nucleotide polymorphisms occurring in non-coding RNA
types, associated with the risk of colon cancer, but in some ethnic groups, this has been ineffective One
hundred fifty patients diagnosed with colorectal cancer and 150 control groups were included in the
study. Blood samples from patients and controls taken from EDTA tubes and DNA extraction were
performed. The determination of polymorphisms was carried out by the method of PCR-RFLP and the
results were evaluated by agarose gel electrophoresis. Genotypic frequencies in the patient group were
45.3%, 32.7% and 22% for normal homozygous (CC), heterozygous (CT), mutant homozygous (TT) and
in the control group were 44.7%, 38%, and 17.3% for normal homozygous (CC), heterozygous (CT) and
mutant (TT), respectively. Although the mutant TT genotype was higher in the patient group, the
heterozygous CT genotype was found to be higher (38%) in the control group. The high incidence of the
mutant T allele in the patient group suggests that polymorphism of this gene may have prognostic
significance in colorectal cancer.

Keywords: micro-RNA, polymorphism, genes, DNA, cancer, PCR-RFLP
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TRITIKALE iLO YUMSAQ BUGDA HiBRIDLOSMOSINDON ALINAN AD908
POLIEMBRION XOTTININ MOLEKULYAR SITOGENETIK TODQIiQi

*S.P.MEHDIYEVA' b.ii.f.d., N.X.OMINOV" b.e.d., prof., A.LHOUBEN?b.e.d., prof.

TAMEA Genetik Ehtiytlar Institutu, Baki, AZ 1106, Azadlig pr., 155

anaib@rambler.ru; mora271976@gmail.com

’Leybnits adina Bitki Genetikast va Kond Tasarriifat Bitkilorinin Tadgiqat: Institutu, Almaniya,
Gatersleben, 06466, Corrensstrafie 3

houben@ipk-gatersleben.de

Tadqgiqat isinda tritikale ABDR (genom formulu AABBRR (7.durum/Ae. squarrosa//Secale
cereale ssp. segetale), 2n=42)) ilo yumsaq bugdanin var. velutinum noévmiixtslifliyinin hibridloagsma-
sindon alinan vo ana valideyn formasinin miixtalif hibrid populyasiyalarinda poliembrioniya (PE)
slamatinin an yiiksak rastgolma tezliyino (0,26 -11, 98%) gora secilon AD 908 poliembrion xattinin
ND-FiSH metoduna asason molekulyar sitogenetik analizi aparilmisdir. ND-FISH analizindo
xromosom vd genom identifikasiyasi iiciin miivafiq olaraq DNT zond va yaxud problar qismindd
Oliqo-pSc119.2-1, Oliqo-pTa535-1 va ¢ovdar bitkisinin total genom DNT-si, qeyri spesifik hibrid-
lasmanin qarsisimin alinmasi ii¢iin bloklayict DNT qisminds isa Cayniz Sprinq (Chinese Spring)
heksaploid bugda sortunun total genom DNT-si istifads edilmisdir.Todqiqatin naticasindo AD908
poliembrion xattinin ana valideyn formasi ilo oxsar genom tarkibins - 14 ciit bugda va 7 ciit covdar
xromosomuna malik oldugu askar edilmisdir. Bu xattin hor iki komponenti — sitoplazma va
covdarin tam xromosom dastini ana valideyn formasi tritikale ABDR -don almasini nazars alsaq,
sonuncu ils farqi yalniz rekombinant olmasi gozlonilon, bark vo yumsaq bugda iiciin iimumi olan A
vd B subgenomlarindadir. Belolikla, aparilmis sitogenetik analizo asason AD908 xottinin A vo B
subgenomlarim taskil edon xromosomlarin he¢ birinin artiq dozada olmamasi, onun genomunda
PE oJlamatine cavabdeh olan rekombinasiyamn bdéyiik ehtimalla AB genom komponentlori
arasindaki homoloji xromosomlarin yerdayisma va ya miibadilalori ils vo yaxud da digoar xromosom
rekonstruksiyalari ils izah etmak olar.

Acar sozlar: tritikale, yumsaq bugda, carpazlasma, poliembrioniya, molekulyar sitogenetik analiz,
ND-FISH

GIRIS

Bitkilordo poliembrioniya (PE) vo yaxud coxriiseymlilik clicoron toxumda nadir hallarda
miisahido edilon iki vo ya daha ¢ox ciicortinin eyni zamanda amalo golmasina deyilir. Bitki
poliembrioniyast ilk dofs olaraq 1719-cu ildo Holland alimi Anton van Levenhuk torofindon
narinc bitkisinin (Citrus aurantium L.) toxumlarinda tesvir edilmisdir. Hal-hazirda iso
orttiliitoxumlularla miiqayisade daha ¢ox ¢ilpagtoxumlulara xas olan alamot kimi, har iki s6bonin
imumilikds 59-a yaxin bitki fasilosini ohato edon 158 cinso aid bitki ndviindo qeyd edilmisdir
(Batygina,Vinogradova, 2007). Embriogenez prosesinds onu téraden hiiceyroalorin mongoyindon
asili olaraq PE osason iki tipa ayirilir: gametofit vo sporofit. PE olamotino malik toxumlarda
ciicortilorin riigeym kisosindon (yumurtaciqdan, ziqotdan, sinergid vo antipodlardan), nutselus
toxumasindan vo intequmentdon omolo golmasindon asili olaraq hor birinin yalniz monoploid vo
ya haploid (xromosomlarin normal saymin yarisina (n)), diploid (xromosomlarin normal sayina
malik (2n)) vo yaxud miixtalif ploidliys aid olaraq hor ikisine monsub olduqlar1 miioyyon
edilmigdir (Titova et al., 2016). Bels ki, zeytun toxumlarinda aparilmis todqiqatda PE naticosinds
omalagolon okiz rliseymlorin hor ikisinin diploid (2n) olmaqgla miixtslif mongoli — ziqot vo
nutselusdan, kartof vo kotan bitkilorindoki okiz rliseymlordon birinin diploid (2n) olmagla
ziqotdan, digarinin iso haploid (n) olub sinergiddan, qulancarda va qargidalida akiz embrionlarin

120



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, IX cild, N 1 (2020)

har ikisinin diploid olmaqla proembriodan (béliinmoys yeni baslamis embrion), sitruslarda vo
papayada cinsi yolla yanast digor embrionlarin nutselusdan, bugdada okiz embrionlardan birinin
yumurtahiiceyradon (n), digorinin iso mayalanmis sinergiddon (2n) omolo goldiyi miioyyon
edilmigdir (Trapero et al., 2014). Miixtalif todqiqatgilar torofindon c¢oxriiseymliliyi torodon
faktorlar qeyd edilsa do onun induksiyas1 vo mexanizmlori ¢oxsaylt miizakiralore sobob olmus-
dur. Bozi todqigatgilar ortlilii toxumlularda olavo riiseymlorin omolo golmosini apomiksisin,
pozulmus xromosom balansinin, poliploidlosmenin, mutasiyalarin, bdyiima hormonlarinin
tosirinin, hibridlosmonin, siialanmanin, miixtalif biotik vo abiotik amillorin tasiri naticasinda
miisahids edildiyini qeyd edirlor (Batygina,Vinogradova, 2007).

Kond tosorriifatinda PE olamoati bir bitkido gévdo saymin normadan ¢ox olmasia sobab
olaraq sopino ayrilmis toxuma gonaot edilmosino rogmon okin sahosinds yeno do nozords
tutulmus mohsuldarliq {igiin lazzimi siinbiil say1 vo yaxud bitki sixliginin tomin edilmosi
baximindan perspektivli alamat sayilir (Michel et al., 2017).

Hazirki todqgiqat isindo osas moqsod saho tocriibosindo tritikale ilo yumsaq bugda
hibridlogmosindon aldigimiz AD908 poliembrion xattinin molekulyar sitogenetik analizidir.

MATERIAL VO METODLAR

Tadqiqat isinin materiali kimi AD 908 poliembrion xatti istifade olunmusdur ki, onun da
yaradilmasinda ana valideyn gismindo AMEA-nin Genetik Ehtiyatlar institutunun Molekulyar
sitogenetika sobasino aid kolleksiyadan gétiiriilmiis yapon todqiqat¢ist M.Tanaka torafindon
almmig sintetik bugda ABD (7. durum/Ae.squarrosa ssp.meyeri Griseb., 2n=42, genom
AABBDD, Yaponiyanin Kyoto genbankindaki kataloq némrosi AD 221-16a, Rusiyanin VIR
genbankinda - k-45918) ilo ¢ovdarin (Secale cereale ssp. segetale Zhuk.(2n=14, genom RR))
hibridlosmasindon alinmis bugda-¢ovdar amfidiploidi (tritikale) ABDR-don (2n=42) istifado
edilmisdir (AmuaoB, Mamenos, 1981). Ata valideyn qismindo iso yumsaq bugdanin var.
velutinum novmiixtolifliyi istifado edilmisdir. AD 908 poliembrion xotti tritikale ABDR-in
cinsdaxili vo cinsarast hibrid populyasiyalarindan alinan xotlor arasinda PE olamotino goro an
yiiksok rastgolma tezliyino malik olmusdur (Mextuesa, 2013). Bu xatto aid donlordo stabil olaraq
monokoleotil (imumi koleoptilli) vo polikoleotil (bitisik vo ya ayri-ayr1 koleotilli), homginin do
har ikisidon ibarat okiz ciicortilors rast golinir (Sakil 1.)

Sakil 1. a,b. AD 908 xattins aid poliembrion ciicartilor

Xottin oligoproblarla molekulyar sitogenetik analizi (FISH vo GISH) ilk dafs 2010- cu ildo
toklif edilorok sonralar tokmillosdirilmis denaturasiyasiz ND-FISH (non -denatured FISH)
protokoluna asason yering yetirilmisdir (Cuadrado, Jouve, 2010; Fu et al., 2015). Xromosom va
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genom identifikasiyas1 liclin miivafiq olaraq DNT zondlar1 vo yaxud problar1 qisminda
Oligo pSc119.2-1, Oligqo pTa535-1 va ¢ovdar bitkisinin total genom DNT-si, qeyri spesifik
hibridlogsmanin garsisinin alinmasi li¢iin bloklayici DNT qisminds iso Cayniz Sprinq heksaploid
bugda sortunun total genom DNT-si istifade edilmisdir. Oliqo pSc119.2 -1 qumizi rongli
rodamin (FAM 5’CCGTTTTGTGGACTATTACTCACCGCTTTGGGGTCCCATAGCTATS3),
Oligo pTa535 -1 yasil rongli fliioressein (Tamra
5S’AAAAACTTGACGCACGTCACGTACAAATTGGACAAACTCTTTCGGAGTATCAGGG

TTTC3’) va ¢ovdarin total genom DNT-si iso tiind qurmizi ATTO 647 (mikroskopdan alinan
sokillordo program tominati vasitosilo tiind ¢ohrayr psevdorong ilo ovoz olunur) fliloroxromlari
ilo niganlanmigdir. Sitogenetik preparatlarin vizualizasiyasi vo sokillorinin ¢okilmasi miivafiq
olaraq Olympus BX61 epifliioressent mikroskopu vo ona qosulu olan ORCA ER CCD kamerasi
ilo aparilmigdir (Hamamatsu). Signal intensivliyinin tonzimi vo psevdoronglonmo
CellDimensions (Soft Imaging System) vo Adobe Photoshop CSS Extended Version 12.1
(Adobe) program tominatlar1 vasitasilo hoyata kegirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

ND-FISH metodu ilo molekulyar sitogenetik analizin naticasi, xromosomlarla hibridlosmada
istifado edilmis oliqoproblar vo nisanlanmis total govdar DNT-sina gors, AD 908 poliembrion
xottinin onun alinmasinda ana valideyn formasi qismindo gotiiriilmiis vo donlorinds PE olamati
miisahido edilmoyan tritikale ABDR ilo eyni signal patternino vo xromosom tarkibina (28 bugda
vo 14 ¢ovdar xromosomuna) malik oldugunu askar etmisdir (Sokil 2).

L.A.Persina vo homkarlar1 5 bugda-covdar ovozolunmus (1R(1D), 2R(2D), 3R(3B), SR(5A),
6R(6A)) xatlori ilo arpa bugda alloplazmatik rekombinant xotti arasindaki resiprok hibridlordas,
yalniz axirincinin ana formasi qisminde gotiiriilorok 1R(1D) va 3R(3B) avozolunmalarini dasiyan
formalarla c¢arpazlagmasindan alinan kombinasiyalarda PE miisahido edorok, bu olamatin
fenotipik tozahiiriinii uzaq hibridlosmenin noticesi olaraq mohz arpa sitoplazmasi ilo 1R vo 3R
covdar xromosomlarinin qarsiligli tosiri ilo izah etmisdilor. Miislliflor bu naticoni osaslan-
dirarkon yapon tadqiqatgilarinin ana valideyn qisminds istifads etdiklori Aegilops sitoplazmasin
dastyan yumsaq bugda xotlori ilo 1BL:1RS translokasiyasini dasiyan yumsaq bugda sortu
Salmon arasindaki hibridlosmadon alinan ciicortilordo do PE olamatinin miisahido olundugunu
qeyd etmislor (Pershina, et al., 2007). Bizim tadqiq ediyimiz poliembrion xott AD 908 bork
bugdanin(T.durum (2n=28, genom AABB)) sitoplazmasmna vo ND-FISH analizino osason
covdarin (S. cereale (2n=14)) tam xromosom dastino malikdir.Bu xattin hor iki komponenti, yoni
sitoplazmasint vo ¢ovdarin tam xromosom dostini ana valideyn formasi tritikale ABDR-don
almasin1 nozars alsaq, sonuncu ils forqi yalniz rekombinant olmasi gozlonilon, bark vo yumsaq
bugda ii¢lin imumi olan A va ya B subgenomlarindadir. Belslikla, sitogenetik analizo asason AD
908 xottinin A vo B subgenomlarint toskil edon xromosomlarin he¢ birinin artiq dozada
olmamasi, onun genomunda PE slamatino cavabdeh olan rekombinasiyani boyiik ehtimalla bark
vo yumsaq bugdaya aid AB genom komponentlori arasindaki homoloji xromosomlarin
yerdayisma vo ya miibadilalari ilo vo yaxud da diger xromosom rekonstruksiyalari ilo izah etmok
olar. Digor torofdon iso PE olamsotinin tritikale ABDR-in cinsdaxili vo cinsaras1 hibrid
populyasiyalarinda yalniz tritikale fenotipino malik xotlor arasinda miisahido edilmosi bu
olamatin tozahiiriine ¢ovdar xromatininin do miioyyon tosirinin olmasi gostorir. Tritikale
fenotipine malik xatlorin iso 6z ndvbasindo yalniz 1/10-inde PE olamatinin miisahids edilmasi
sonuncunun ekspresiya sobobini homin xotlordoki bugda vo c¢ovdar xromatinindo genlorin
spesifik kombinasiyasinin naticasi kimi gobul etmok olar. Hibrid bitkilor {izorinde aparilmis
todqiqat islori xromosom rekonstruksiyalari ilo yanasi, onlarin genomlarinda tandem tokrarlarin
amplifikasiyasi, mobil elementlorin aktivasiyasi, gen ekspresiyasinin modifikasiyalar1 vo diger
genom, xromosom vo gen soviyyasindo miisahido edilon ohomiyyatli doyisikliklorin olmasini
siibut etmisdir (Glombik et al., 2020).
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Sakil 2.a. Poliembrion xatt AD 908 (2n=42) ilo onun ana valideyn formasi tritikale ABDR-in (2n=42)
xromosom dostlorinin miiqayisali ND-FISH analizi (homoloji xromosom ciitlorinde sol tarafds AD 908,
sag torafds iso ABDR-in xromosomudur); b. Poliembrion xatt AD 908-in ¢ovdar xromosomlarinin ND-
FISH analizi. Miqyas 10pm.

Qeyd etmok lazimdir ki, oksor tadqiqatcilar torafindon PE olamati hibridlogmalords irson
oOtiiriilmasinoe gora ressesiv, ikinci nasilds 15:1 nisbotinde pargalanma veroan natamam penetrant
olamat sayilir.Yalniz biri vo ya hor ikisi PE olamatino malik valideyn formalarinin hibridlog-
moasindon asili olaraq sitrus bitkilorindo bu olamotin bir va yaxud iki vo ya ¢ox az sayda
dominant genlorlo idars olunmasi1 haqqda fikirlor do irali siiriilmiisdiir (Kumar et al., 2014).
Bizim todqiq etdiyimiz AD 908 xattinin yumsaq bugda, tritikale vo bugdanin yadcinsli amfiploid
vo amfidiploidlori ilo hibridlogsmalorinds PE olamati ressesiv olamat olmus vo ikinci nasilda
parcalanmasi ciizi variasiyalarla yuxarida gostorilon nisbato yaxin olmusdur.

Indiya godor PE alamatinin fenotipds tozahiiriiniin heg bir bitkide 100% -lik olmamas1 onun
bitki sortlarinin yaradilmasi istigamotindo seleksiya proqramlarina salinmasinin qarsisini alsa da,
bu olamatin todqiqine aid seleksiya islorindo miisyysn carpazlagsma sxemlori vasitasilo onun
rastgolma tezliyinin 1,5% -don 65% -0 qodor yliksoltmo miimkiinliiyliniin tosdiq olunmasi va
olamatin ekspresiyasini kodlagdiran genlorin miioyyanlasdirilmasi istigamatinds aparilan mole-
kulyar genetik todqiqatlar golocokde onun rastgelma tezliyinin artirilmasi ilo tam penetrantliginin
tomin edilmasine timid verir (Michel et al., 2017).

AD 908 xottindo PE olamatinin rastgolmo tezliyi bitkinin siinbiil fertilliyi ilo miisbat
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korrelyasiya gostorarok 0,26-11,98% arasinda variasiya etmisdir. PE donlor on yiiksok tezliklo
stinbiiliin orta hissasindaki siinbiilciiklorin bazal (siinbiil oxuna on yaxin) ¢igoklorinds forma-
lasmigdir. PE olamotinin bu xotdo illor orzindo davamli olaraq miisahido edilmasi vo irson
otiiriilmasi onun genetik idars olunmasini siibut edir. PE alamotinin genetik todqigine dair elmi
islorin say1 azdir vo onlar asason bu slamotin daha ¢cox miisahds olundugu sitrus bitkilorine vo az
sayda donli bitkilora aiddir. Belo ki, hor toxumunda 20-don ¢ox riiseym dasiyan, apomiksisa
meyilli sitrus bitkilorinin birinci nasil hibridlsrindo molekulyar genetik markerlorlo PE il ilisikli
lokus identifikasiya edilmis (Kepiro, Roose, 2010), sekvens edilorok nukleotid ardicilliginin
iizlimiin 4-cii vo qovagin 6-cixromosomundaki ardicilliglarla kollinearliq (uygunluq) gostordiyi
askar edilmisdir (Nakano et al., 2012). Homginin, PZR osasli supressiyali substraktiv hibridlogsmao
(SSH) vo mikrogip vasitasilo namizad genlorin toyini aparilmisdir(bu hisse tam anlasilmir
(Kumar et al., 2014). Danli bitkilordon qargidalida PE alamaotinin todqiqi onu kodlagdiran genin
mitotik boliinmalars tasir gostoron ig geni ilo ilisikli olmasini, RAPD markerlari ilo mono- va
poliembrion bitkilerin analizi iso onlarin bu markerlora goro forqli patterns malik olmalarim
gostormisdir (Andrade-Rodraguez et al., 2005). Digordonli bitki — diiyiido T-DNA/Ds insersiyasi
naticasindo 15-20% arast PE miisahido edilon mutant xott Basmati 370 yaradilaraq slamoto
cavabdeh olan gen OsPE klonlagdirilmisdir (Puri et al., 2010). Tritikaleds vo an ¢ox da bugdada
PE olamati bir ¢ox todqiqateilar torafindon ¢ox clizi rastgalmo faizi ilo miisahids edilss do, onun
molekulyar genetik todqiqins aid islor yoxdur. Belsliklo, AD 908 xottinin molekulyar sitogenetik
analizloro osason genom konstitusiyast malum oldugdan sonra, ndvboti todqiqatda bu xottin
istifadosilo yaradilmis hibrid populyasiyasinin molekulyar genetik markerlorlo todqiqi PE
olamaotina ilisikli namizod markerlorin tapilmasina imkan yaradir. Digar istiqamot kimi, bu xottin
dasidigi PE olamatinin rastgolmo tezliyinin miioyyon c¢arpazlagsma sxemlori vasitaslo artirilmasi
da magsadouygun sayila bilor.

MINNOTDARLIQ

Bu isdo molekulyar sitogenetik analizlor AMEA-nin toskil etdiyi Avropada Postdoktoral
Elmi Tadqiqatlarin aparilmasi proqramina ayrilan qrant vasitasile yerine yetirilmisdir.
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MOJEKYJSIPHO-IUTOI EHETUYECKOE UCCJIEJIOBAHUE MMOJU3MBEPUOHHOM
JUHUMA AD908, TOJTYUYEHHOI'O OT CKPEIIUBAHUS MST'KOM IMIIEHUIIBI C
TPUTUKAJIE

1C.l'[.Me)mzleBa*,1 H.X.AMuHOB, 2A.Xoyﬁeﬂ

1
HUncmumym eenemuueckux pecypcoe HAHA
2 . . .
Hucmumym 2enemuxu pacmenutl 4 uccie008anusl KyibmypHolx pacmeHnuii um. Jletionuya

CraTbs MOCBSILIEHa MOJEKYJISPHO-IUTOT€HETUIECKOMY HCCIEIOBAHMIO C MOMOIIBI0 Merona ND-
FISH nunaum AD 908, nomyuennomy ot ckpemuBHus Tputukane ABDR (renom AABBRR (7 .durum /
Ae. squarrosa // Secale cereale ssp. segetale), 2n = 42)) ¢ pa3HOBUJIHOCTBIO MSTKOH IMIIICHUIBI Var.
velutinum. Jluaus AD 908 BbimereHa w3 THOpPHIHON TOMYJSAIMM HA OCHOBAaHUM OOJIAAaHUS CaMbIM
BBICOKMM II0Ka3aTeJIeM 4acTOThl BcTpeuaeMocTH nonmamopuonnu (PE), kotopas crabunbHO Hacienyercs
U BapbUpYET OT pacTeHHs K pacTteHuto B mpenenax ot 0,26 no 11, 98%. [Ina nposenenns ND-FISH
ananu3a B kadectBe JJHK mpo6 Obuim mcmonb3oBanbl onmronpoOsl - Oligo-pScll9.2-1,0ligo-pTa535-1,
totanpHas JIHK renoma pxu, B xauectBe Onokupyromeit JJHK - Torampras JIHK msrkoil MIEeHHIBI
ChineseSpring. B pe3ynbTare mpoBeIEHHOTO MOJEKYJISPHO-LUTOT€HETHYECKOTO HCCIIEe0OBaHUs Obuia
YCTaHOBJIEHA CXOXECTh TeHOMHOTO cocTaBa JimHuH AD 908 ¢ marepuHckoi popmoii Tputnkane ABDR,
T.e. TCHOMHOW (opMmynoil nuHuM Takke okazanack AABBRR. Eciu npunste Bo BHUMaHue, 4TO 00a
KOMIIOHEHTA - [IUTOIUIa3My M MOJIHBIN HA0Op XPOMOCOM PXKM JaHHAs JIMHUS MOJIYy4Hiia OT POAUTEILCKON
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¢opmer Tputnkane ABDR, pasHuma ¢ nmocnegnelr OyeT TOIBKO B CyOreHOMaX, SBISIONIMMHUCS OOIIHMUA
JUISL TBEPJIOM W MSATKOM mmieHUIBI — A wnu B, winm ke B 000uX, KOTOphIe, KaK OXHUAAeTCs, OymyT
pexoMOMHAHTHBIMU. TakuM 00pa3oM, COTJIaCHO IIUTOTCHETHYECKOMY aHaIM3y, HH OJIHA M3 XPOMOCOM,
cocraBistommx cyoreHombl A U B muanun AD 908, He HaxoguTcst B TeHOME B M30BITOYHOW J103€, YTO
OOBSICHSIET OXKHJIAEMYI0 PEKOMOWHAITUIO B €€ TEHOME, CKOpee BCEero, Kak Pe3yibTaTOM 3aMEIleHUs WIN
0o0OMeHa TOMOJIOTHYHBIX XPOMOCOM MEXIY KOMIIOHEHTaMU reHoMa AB TBepoit U MSATKOW MIICHUIIBI WIIN
e KaKUMHU-TO IPYTHUMH PEKOHCTPYKIUSIMH XPOMOCOM.

Knrouesvle cnosa: mpumukane, maexkas nueHuyd, 2uOpUOU3ayus, ROJUIMOPUOHUS, MOAEKYISIPHO-
yumoeenemuyeckoe uccieoosarue, ND-FISH

MOLECULAR-CYTOGENETIC ANALYSIS OF POLYEMBRYONIC LINE AD 908, DERIVED
FROM THE CROSSING OF TRITICALE WITH HEXAPLOID COMMON WHEAT

'S.P.Mehdiyeva’, N.X.Ominov', A.Houben’

!Genetic Resources Institute of ANAS
’Leibniz Institute of Plant Genetics and Crop Plant Research

The article is devoted to the molecular-cytogenetic study (ND-FISH) of line AD 908, obtained by
crossing the triticale ABDR (genome AABBRR (7. durum / Ae. squarrosa // Secalecereale ssp. segetale)
with botanical variety of hexaploid common wheat var. velutinum. Line AD 908 was selected from the
hybrid population based on the performing of the highest polyembryonic (PE) frequency, which is
constantly inheriting and varies from plant to plant in the range of 0.26 to 11%. For the ND-FISH analysis
the DNA probes - Oligo-pSc119.2-1, Oligo-pTa535-1, total DNA of the rye genome and as a blocking
DNA - total DNA of common wheat variety Chinese Spring were used. As a result of the molecular-
cytogenetic study, the similarity of the genomic composition of the line AD 908 with the maternal form
of triticale ABDR was revealed, i.e. the genomic formula for this line is also appeared to be AABBRR. If
consider that both cell components - the cytoplasm and the complete set of rye chromosomes of the
studied line had been received from the parental female form of triticale ABDR, the differences
(recombination) with the latter will be only in the subgenomes, that are common for hard and common
wheats - A and B, or in both of them. Hence, according to the cytogenetic analysis, the absent of any
chromosome overdose or nullisomy is suggesting that the expected recombination in the genome of line
AD 908 was among of genome component AB as a result of mainly three cases: i) substitutions between
homologous chromosomes from different subgenomes of AB component, belonged hard and soft wheat,
that were undetectable by ND-FISH analysis; ii) specific combining of genes from them; iii) some other
chromosome reconstruction/s appeared only in AB component or also includes the rye chromatin.

Keywords: triticale, bread wheat, hybridization, polyembryony (PE), molecular cytogenetic,
analysis ND-FISH
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YK 575.112:004

JETGENE: MHTETPUPOBAHHAS BA3A JTAHHBIX JIJ151 AHAJIM3A
PEI'YJSATOPHBIX OBJIACTEU UJIM HYKJIIEOTUIHBIX KOHTEKCTOB ¥
JTAPDPEPEHIIUAJIBHO TPAHCJIUPYEMBIX TPAHCKPUIITOB PACTEHUI

O.HMYCTA®AEB"?, H.C.CAJIOBCKAS*, A.A.THOPUH?, N.B.IOJI/ITEHKOBA-ITABJIOBA’

! Baxunckuii F'ocyoapcmeennwuii Yuusepcumem, baxy, AZ 1148, ya. akad. 3axuda Xanunosa, 23
orkhan(@bioset.org

’Unemumym gusuonoeuu pacmenuii um. K.A. Tumupsisesa PAH, Mockea, RUI27276, ya. Bomanuueckas,
35

S Unemumym cenemuveckux pecypcos HAHA, Baky, AZ1106, np. A3adnie, 155

B Hacrosiniee BpeMsl co31aHbIl MHOTOYHCIEeHHBIE 0a3b1 TaHHBIX, COAEPKAIIHe KOJI0CCATbHBII
00beM MH(OPMALMH 0 HYKJIEOTHIHBIX MOC/IeJ0BATeIbHOCTAX, HAYMHAS OT IOCJIeA0BaTebHOCTe
TeHOB M 3aKAHYWBasl KapTaMu MeTadoJuveckux myreid. OMHAKO OHHM He MO3BOJSIIOT COCTABJIATD
BBIOOPKH HYKJIEOTHIHBIX MOC/IEI0BATEILHOCTEH M0 Pa3uYHBIM MapaMeTpaM, y10BJIeTBOPSIOIIHM
HETPMBHAJIBHBIM  3ampocaM  JKCIHepHMEHTATopa, 0e3 mNpHBJIeYeHUs  BCIOMOIaTelIbHOIO
nporpaMMHoro otecneuenusi. Hamu co3zgana, momoJiHsieTcsi W MOAAepKUBaeTcss 0a3a JaHHBIX
JetGene, oxBaTpiBamomas MH(pOPMANMI0O 0 IIECTH OCHOBHBIX TPYNNAaxX 3>KUBBIX OPraHU3MOB:
MO3BOHOYHBIX, 0€CIHO03BOHOYHBIX, PACTeHHMAX, IpuldaxX, OJHOKJIETOYHbIX H Oakrepusax. Ona
npeacrasiaser co0oii MHorocropoHnuii HHTepHeT-pecypc, mno3poasioimuii  ¢gopMUpPOBaATH H
aHAJU3MPOBATh WHANBUAYAJIbHbIE BBIOOPKHM HYKJIEOTHIHBIX MOC/IEI0BATEILHOCTEH, COIJIACHO
KpuTepusiM noJib3oBareis. JetGene Hale/ieHa Ha UCCJe0BaTe/lel-IKCIIEPUMEHTATOPOB, He
HMEIOIIUX KAKUX-JTHO00 CrennabHbIX HABBIKOB B 00J1acTH in silico ananu3a. Ee yHukaib-
HOCTh 3aKJ/II0YAeTCA B TOM, UTO JII000H M0JIb30BaTe/ b CIOCO0EH B KpaT4yaiilline CPOKHU
NPO30HAUPOBATH OIPOMHBIE MAaCCUBBI HH(pOPMALIMU, HMEIOLIMECH Y HEr0 B PACIIOPSIKEHUH,
Jud0 cocTaBUTH de novo pa3jiMmuHble HAOOPHI MOCJIeI0BATEIbHOCTEN, YI0BJETBOPSIIOIINE
3ajavyaM JKCIIePUMEHTAa, U ObICTPO MX NPOaHAIU3NPOBaTh. MuTepdeiic JetGene BKiIOYaeT B
ce0s1 rpadguyeckoe oTo0pakeHHe pe3ybTATOB M JAaeT BO3MOKHOCTb MOJYYUTh UTOrOBbI Hadop
nocJjenoparenbHocteii B fasta-gopmare. Ilosb3oBaTens mMoxkeT cPopMHUPOBATH MHOrOCTYyNEHYA-
TBIH 3aNPOC M MPOBECTH CPABHUTEJNbHBIN aHann3 koaupyomux (CDS u cDNA) u HekoAMpyOIMX
nocjenoBarenabHocteil (5°- u 3’-UTR) no 10 ocHoBHbIM (size, CpG island, GC-content, nucleotide
by position, nucleotide A/C/G/T, gene and transcript names, chromosome, strain, motifs) u Tpem
BcroMorarteabHbIM (aminoacid position, codon position, codon usage) mapamerpam. JlaHHble,
NMOJIyYeHHBbIE HA OJHOM JTame padoThl MOMKHO HCHOJB30BATh HAa MOCJAEAYIOIIMX ITANax, He
u3Bjaekas ux u3 JetGene. Takum o6pa3om, uccjiegoBaTe b MOXKET MOJTYYHTh PA3IHYHbIC BADHAHTBI
O0MOJIOTMYEeCKMX TeKCTOB, Y/AOBJIETBOPSIOIIME HETPUBHAJIBbHBIM COYETAHMAM MAPaMeTPOB. JTO
3HAYMTEJBHO 00Jieryaer NMpeABAPUTEbHbIN aHAIN3 U JAJBHEHIIYI0 padoTy dKCIMEePUMEHTATOPA.
JlOTOTHUTEJIBHO €CTh BO3MOKHOCTB 3arPYy3UTh y:Ke MMEIIIYIOcs BbIOOPKY MJIM CO31aTh BBLIOOPKY
de novo, mnpoaHaIU3MPOBATHL MOJHOPA3MEPHYI0 IOCJEA0BATEJBLHOCTh LEJMKOM JIM00 ee
omnpenesieHHbIH yyacTok. JetGene CBOOOIHO T0CTYIHA MO CChLIKe https://jetgene.bioset.org

Kntouesvre cnoea:CDNA, CDS, UTR, umyxnreomudHvle nociedo8amenbHOCmuy, MpancKpunmoMHole
nocned08amenbHOCMuU, CPAGHUMENbHBIU AHAIU3, HOUCK MOMUBO8

BBEJEHUE
HecootserctBue ypoBHeit MPHK (marpuunas PHK) n ux 6enKoBbIX MPOAYKTOB B KJIETKaX

sykapuot, Bkitouas pactenus (Birenfaller et al., 2008; Bérenfaller et al., 2012) manpasmisier
yCUITUSL MCCTIeIoBaTeNell Ha U3yueHHue TOHKUX MexaHu3moB Tpaucisinuu (Guerra et al., 2015).
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KoHTuHYyM pa3iuyHbIX M, B TOXE BpeMs, HU3SALIHBIX SKCIEPUMEHTAIBbHBIX HCCIEI0BaHUM,
YKa3bIBaeT Ha TO, YTO B IIpoLiECcCe NEKOAMPOBAHMS I'€HOMA PACTEHUs, OAHOBPEMEHHO C PSAJOM
KaHOHMYECKHX TPAHCISLMOHHBIX IPaBUJ, JOBOJBHO YacTO MOIYT HIPHUMEHATHCS IpaBuia
perysiiMu U JeKOJUpPOBaHMUsS OoJiee BBICOKOIO YPOBHS. OTO CBUAETENBCTBYET O HAJIMYUH
crienu(PUIeCKuX peryasiTOPHBIX KOIOB, ydacTByromux B Tpancisauuun MPHK pacrenuii. s
BBISIBJICHHS TAKMX PETYJIATOPHBIX KOJOB MPUMEHSIOT in silico ananu3 pasubix obnacteid MPHK -
koaupytomero peruona (CDS), 5’-nerpanciaupyemoit obsactu (5°-UTR) u 3’-HeTpancaupyemoid
obmactu (3’-UTR). C unenpto BbIABIEHUs peryiasTopHblx komoB y MPHK pacrenuit u ux
B3aUMOCBSI3M C TpPAHCIANMOHHOW d(ddexkTuBHOCTEIO Hamu co3maH  pecypc JetGene
(https://jetgene.bioset. org/), koropslii conepxut nocienoareabHocTy cDNA, CDS, 5’-UTR,
3’-UTR pnsa nmpexacraButeneil 1mectd BaxkHeHmux napcrs: Bacteria - Gakrepuu,Fungi-rpu0si,
Metazoa — w™Horokietounsle, Plants — pacrtenusi, Protists — mnpotuctel, Vertebrates —
MO3BOHOYHBIE. DTOT pecypc HMeeT HHCTpyMeHThl (Tools) A cpaBHUTENBHOTO aHalu3a
1OCJIEe0BaTeNbHOCTEH U MO3BOJseT (1) OLEHUTH BapualMM JUIMHBI, HYKJIEOTHIHOIO COCTaBa,
4acTOThI UCHOJIb30BaHUS KOJIOHOB, OKPYKEHHE CTAPTOBOI'O KOJIOHA TPaHCIALUUU; (2) BBISIBUTH U
ONPEAEIUTh CTAaTUCTUYECKH 3HAYMMYIO IIPEJICTaBICHHOCTb IOTEHUHUAIBHBIX PETYJIATOPHBIX
koHTekcToB y MPHK ¢ pa3znoit a¢gdextuBHOCTRIO TpaHCHsAuu. OQHO W3 KIFOYEBBIX MPEUMY-
mecTtB JetGene — 3TO BO3MOXXHOCTb cpaBHeHHUs JBYX BblOopok MPHK (mo 3ampocy uccneno-
BaTelisl), YTO MO3BOJIIET UCIOJIB30BaTh OMICS JAHHBIE Ui [MOMCKA NOTEHIUAIbHBIX PEryJsTOp-
HbIX K010B y MPHK (Pucynoxk 1).

TlonrsepRicHnbIe

peryasTopuble
Kot BTT

~

BLICOROTPANCHPYEMBIE | e
/ rpanckpuntst (BTT) )

Peryasitpusie
JetGene kol BTT [,

(anamm ke
KCTICPUMEHTAIbHAS
\ CDNA, CDS, BepudUKALIS

\ Husrorpancaupyemnie 5'/3-UTR) Peryasitprbie /
rpanckpuntel (HIT) | ORI HTT

J/

HenoareepxenHbie
KO

IKCHepHMEHTAIbHBIC
BHIOOPKRA

Iloar BepARICHHDBIC

PeryJaATopRbIe
Kot HTT

PI/leHOK 1. Cxema CpaBHCHHS JBYX HWHAWBHUAYAJIbHBIX BLI60pOK MOJB30BaTClid, C IMECJIbIKO BbIABICHUA U
MOATBECPIKACHUSA PETYIATOPHBIX KOJAOB B BBICOKOTpaHCJII/IpyeMLIX/ HU3KOTPAHCIMPYCMbIX TPAaHCKPUIITAX.

Heo6xonumo ynoMsiHyTh Ipo ynoOHBINH (yHKIMOHAIbHBIN Habop MHCTpyMeHTOB JetGene:
UCCIIEIOBAHNE JIOMYCTUMO TIPOBOIUTH KaK 10 MOJHOPAa3MEPHBIM IOCIIEIOBATEIBHOCTIM, TaK H
0 UX OIpeIe]IEeHHOMY KOMIIOHEHTY MJIM 00J1acTH.

Crnenyromiee BakHOe mpeumyniecTBo JetGene 3akitodaercs B pealv3alid B HEM 0C000ro
QITOPUTMA, Ha3BAaHHOI'O HAaMH «CHUCTEMOM BIIO)KEHHBIX BBIOOPOK», CYTh KOTOPOI'O COCTOMUT B
TOM, YTO Ha TIEPBOM dTare paboThl HCCIENI0BATENb BHIOMPAET OIpPENeIICHHBIH KPUTEPH B
KauecTBe HavanbHOro, Hampumep, (1) CDNA (xommiementapuas JIHK) 3amanHo#l UiHHBI,
«CDNA sizey, u ¢popMmupyer rinaBHyto BblOOpKy. Ha nanpHeHmmx sTamax aHanau3a OH MOXKET
UCIIONIb30BaTh OCTABIIHUECS MapaMeTpbl Kak JOMOJHUTENbHbIe, Hampumep, (2) mepBoHaYaIbHO
nobaButh napamerp «5’-UTR size», uro mo3BosUT BBIOpaTh W3 TJIABHOM BBIOOPKH MOCIENO-
BaTEeNBHOCTH, HMelouMe omnpeneneHnyo JumHy 5°-UTR, u chopmupoBaTh BBIOOPKY
MOCJIEIOBATEILHOCTEN 2-r0 Topsnka; (3) u janee MOXHO JO00aBIATH CICAYIONIUN Iapamerp,
Harnpumep, nouck 1no MotuBy «Motifs», B pesynbrate kotoporo JetGene BbiOepeT mocienoBa-
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TEIbHOCTH, COJEpXalllie yKa3aHHbII MOTHUB U3 BBIOOpPKM 2-ro mnopsnaka. Takum oOpaszowm,
UMEETCs BO3MOXKHOCTh C(HOPMHUPOBATh CEPUIO IMOCIEAYIOIIUX BBIOOPOK, KakJaash U3 KOTOPBIX
CTPOMTCSI Ha OCHOBE IIpelblayliei 0e3 U3BIeUCHUs IPOMEXKYTOUHBIX pe3ynbraToB u3 JetGene
(Pucynoxk 2).

~T TG
@2 N\
5'-UTR length

(1)
CDNA length

PucyHok 2. ATTOpUTM «CHCTEMa BIOKEHHBIX BBIOOPOK». OKPYKHOCTH CXEMaTHYECKH M300paXkaroT BO3MOXKHOCTb
BbIOpaTh mocnenoBarenbHocTn 1o kpurepusim «CDNA length», «5’-UTR length», «Motifs». B xauecre
HaydanbpHOro Kpurepus BeiOpaH (1) pazmep CDNA, B xauectBe conmpoBoxaatomux — (2) pasmep 5’-UTR u (3) GC-
COCTaB BBIIIE ONPEJICICHHOT0 3HaUeHMs1. Pe3ynbTupyromas BeIOOpKa mosp3oBaress (4) HaXoAnuTCs Ha IepeceueHuN
BCEX OKPY>KHOCTEH M 3aKpallleHa CEPBIM [IBETOM.

CrapmmHCTBO KpuTepueB (OCHOBHOM M BCIIOMOTaTelIbHBIE) MOJb30BATENIb MOMKET OIpe-
JIETUTH TI0 CBOEMY YCMOTPEHHIO. B pesynbraTe mccienoBaTesb HMEET BO3MOXKHOCTh IOJTyIHTh
pas3In4yHble BapUaHThl OMOJOIMYECKUX TEKCTOB, YJOBIETBOPSIOIINE HETPUBUAIBHBIM COYETa-
HUSIM [1apaMeTpoOB, IMpPH ITOM KOJIMYECTBO TAaKUX KOMOMHauui He orpanuyeHo. Crenyer
HOJUYEPKHYTh, YTO KAaK HTOrOBas, TaK M KaxJas U3 IPOMEXKYTOUHBIX BBIOOPOK MOTYT OBITH
skcTparupoBanbl u3 JetGene B fasta-¢popmare Ha IPOU3BOIBLHOM 3Tane padoThl. JJONOIHUTENBHO
B JetGene mpenycMoTpeHa rpaduueckasi BU3yalu3alys pe3yJbTaToB IPOBEIEHHOIO HCCIEN0-
BaHUs, COIMPOBOXAAOMIAACA CTAaTUCTUYCCKHU O6pa6OTaHHBIMI/I KOJINYECTBECHHBIMH 3HAYCHUAMU.
Bce BhIleckazaHHOE CYIIECTBEHHO YIPOILACT in Silico aHAIU3.

PE3YJIbTATBI U UX OBCYKJAEHUE

Crpoenne JetGene

TpaHCKpUIITOMHBIC JAaHHBIE O MPEICTABUTEISAX IIECTH KIFOUEBBIX IAPCTB JKUBBIX Opra-
Hu3MoOB: Bacteria (44048 species), Fungi (782 species),Metazoa (68 species), Plants - (44
species), Protists (191 species), Vertebrates (101 species) 3arpyxkenst 28 urons 2017 roma ¢
cepepa Ensembl (Zerbinoet. al., 2016). Uudopmamus B JetGene perynsipHo OOHOBISETCS MO
Mepe n00aBieHns Tocie10BaTeIbHOCTEN B 06a3y naHHbIX Ensembl (mpoBepka Hanuuusi HOBBIX
II0CJIEI0BATENbHOCTEH OCYIIECTBISIETCS pa3 B Hexeno). OnmucaHue KakKAOoro TPAHCKPUITOMA
comepxuT nHPopManuo o cobopke (assembly), mns psma u3 Hux npuBeneHa Gene Ontology
Annotations (rennas annotauust onronoruu) (The Gene Ontology Consortium, 2015). I'maBHbIi
uHtepderic nmoms3oBarens JetGene comepkuT uyeThipe ocHOBHBIX pazaena (CDNA data, CDS
data, 5°’-UTR data, 3’-UTR data) (Pucynoxk 3) mist 6onpimuncTBa dykapuoT. Paznen GO (rennas
OHTOJIOTHSI) SIBISIETCS BCHOMoraTenbHbIM. OH HE CBSI3aH C OCHOBHBIMHU pa3feflaMH U TIPUCYT-
CTBYET TOJBKO B TOM ciiyuyae, koraa unpopmanus o Gene Ontology Annotations mpuBeneHa Ha
cepepe Ensembl. Kaxxnprit u3 paznenoB oToOpa)kaeT KOJTUYECTBO HAXOISAIINXCS B HEM TIOCIIEO-
BaTenpHOCTeH. Cnenyer oTMeTuTh, yTo HHGopmanus o6 UTR nonyuena nyrem Beruntanus CDS
n3 CDNA.
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Pucynok 3. A) OOmas crpykrypa JetGene. CTpelkn CHMBOIH3HUPYIOT, YTO pabOTy MOXXHO HaudaTh C JHOOOTO
paszena (CDS, CDNA, 5°-URT, 3’-UTR) u nepexomuTs B M000#1 pasmen, He U3BJICKas MMONyYCHHBIH pe3ynbTaT U3
JetGene. b) CxemaTtndeckoe n300paskeHNE reHa Ha XpOMOCOME (MHTPOHBI Y/IAJICHBI).

JetGene opranmszoBana B MOAyJabHON (popme. Moayiam MOXKHO MCIOJB30BaTh KaK WHJIUBH-
NyadbHO, TaK ¥ MPUMEHATh MX MOCIEIOBATEIBHO C IENbI0 MPOBECTH PACIIMPEHHOE M HeTpe-
pBIBHOE HccienoBanue. Beb-untepdeiic 6a3pl JaHHBIX COAEPIKUT AECATH OCHOBHBIX MOJYJEH,
CBOMCTBEHHBIX BCEM paslieiaM M TpU MpuiokeHus, mpucymue pasgeny «CDS data». Kpome
TOTO, peaJn30BaHa BO3MOXKHOCTH 3arpy3WTh W JIB€ NPOHM3BOJBHBIC BBIOOPKH HYKJICOTHIHBIX
[OCJIEI0BATENbHOCTEH U CPABHUTH UX MEXAY co00 (3Ta OmIus AOCTYMHA Mocie OecrIaTHOM
peructpamuu). B sTOoM cimydae OyayT IOCTYNHBI BCE€ HMHCTPYMEHTHI, 3a HCKIIOUYCHHEM
«chromosome» (xpomocoma), «motifs» (MoTuBBI) U «strand» (11emb), a Takke HE OyAeT MmoKa3aHa
pasmeTtka mocneaoBarenbHocTeir HA CDS, CDNA, 5’-UTR, 3’-UTR. Crout mog4epkHyTbh, 4TO
MOJIb30BaTEh MOXET KCTParupoBaTh MOJTYYCHHBIE TMOCIENI0BAaTENbHOCTH B fasta-popmare Ha
MPOU3BOJILHOM CTaaAWM HccienoBanus. ['paduueckas mHTepnpeTanus pe3ynbTaToB (1) mo3Bo-
JSIET CPaBHUTH JBE BHIOOPKH IMOJIH30BATENSI MEKIY cO00i min (2) JaeT BO3MOKHOCTh CPAaBHHUTH
BBIOOPKY ITOJIB30BATENs, MOJYYEHHYIO B Ipoliecce padoThl ¢ MH(OpPMALUEH 1Mo BceMy TpaHC-
KPUINITOMY JUISL UCCIIEyeMOTr0 OpraHu3Ma. TeM caMbIM HarJSIHO WILTIOCTPUPYETCS CpaBHEHUE
Pe3yabTaTOB BHINIOJIHEHHOTO aHanm3a (1) IByX MHAMBHIyalbHBIX BBIOOPOK IOJIH30BATENS HIIH
(2) cocraBieHHOW y3KOCHEIM(PUYHON BBIOOPKHU MOCIEAOBATEIHHOCTEH C HMCXOIHBIMH TPaHC-
KPUIITOMHBIMH JIaHHBIMU JUII BRIOPAHHOTO OpraHmn3Ma. Bee mepeunciieHHble JeTany MO3BOJISIOT
MOJIb30BATENI0 BBIMONHUTG in silico WCCleqoBaHWE ISl OTPOMHOTO KOJMYECTBA HAyYHBIX
HarpaBieHud u BBIOpaTh JetGene B KayecTBe YHOOHOTrO pecypca Ui HIMPOKOTO CIEKTpa
UCCIIEI0OBAHUN.

Hwxe mpuBeneHo KpaTKoe ONMMCaHWE MOIYJIEH, CBOMCTBEHHBIX Ui Ka)KIOTO M3 BHIIIETIC-
peuucieHHbIX pa3zienoB (PucyHnok 4).
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Pucynok 4. O030p ocHOBHBIX mnpminoxkeHuid JetGene. CxeMaTHYecKH H300pakeHBI, MHCTPYMEHTBI, KOTOpEIC
JOCTYTIHBI IJIs1 KaXKJ0T0 13 mMetontuxcs TunoB JaHHbeX (CDS, CDNA, 5°-UTR, 3’-UTR).

GO
1) gene ontology annotations.
Tools, xapakrepnble aisg «CDS datay:
1) codon usage (mpenmnoyreHue KOJOHOB);

2) aminoacid position (O3UIUSI aMUHOKHUCIIOTHI);

3) codon position (o3uIMsI KOJOHA).

TOOIS, XAPAKTCPHEBIC JJIA BCEX pa3acIOB.
1) CDS/CDNA/5-UTR/3'-UTR length;

2) CpG-island (CpG-octpoBkn) in CDS/CDNA/5’-UTR/3’-UTR;

3) GC-content (GC-xonTent) in CDS/CDNA/5’-UTR/3’-UTR;

4) nucleotide by position (nyxneoruasnoszuiun) in CDS/CDNA/5’-UTR/3’-UTR;
5) nucleotide A/C/G/T in CDS/CDNA/5’-UTR/3’-UTR;

6) gene names (Ha3BaHUE I'€HA);

7) transcript names (Ha3BaHHE TPAHCKPHUIITA);
8) chromosome;
9) strand,

10) motifs.
OcrtanoBuMcs 60s1ee TOAPOOHO Ha Ka)/I0M U3 OCHOBHBIX Pa3/iesioB.

Tools, xapakTepnbie ajs «CDS data»

1.Aminoacid position

B Texymieii onuuu peaan3oBaHa BO3MOXXKHOCTb OTOOpa)XkaeT aMUHOKHCIIOTY, JIOKAJIM30BAaHHYIO B
nosunuu 1-10 xak ¢ C-, tak u ¢ N-koHneBoit obimactu CDS. Ona MoxeT OBITH IOJIE3HA
npuMeHeHHs npaBuiia «N-KOHI@», COTIACHO KOTOPOMY BpeMsl MOJY>KU3HU Oellka onpeenseTcs
BTOpbIM N-KOHIIEBBIM aMHUHOKHUCJIOTHBIM OCTaTKOM ero nosunentuaHod uenu (Tasaki et al.,
2012), nubo ans aHanIM3a U KOHCTPYUPOBAHMSI CUTHAJIbHBIX ENTUIOB.

2. Codonposition

JlanHas yrunuTa aHajgoruyHa «Aminoacid position». OHa onpeaensieT, Kakiue TPUIUIEThl pacro-
noxxkensl B mo3unuu 1-10 ¢ 5°- unm ¢ 3’-konueBoi o6nactu CDS. Taxke mo3BoJsieT, HapuMmep,
uccienoBaTb N-KOHIIEBYIO 00jacTh Oelka WM CHUTHAJBHBIX MENTHA0B Ha HYKICOTHIHOM
YPOBHE.
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3.Codonusage

Texymmii MOIYJTb TIOKa3bIBAET TPHUILIETHI, KOAUPYOIe aMUHOKHCIOTH B CDS, a Taxxke nx
YUCIIEHHBI W TPOLEHTHBIM coctaB (32 100% mnpuHUMaeTcss cymMma BCeX TPHILIETOB,
KOJUPYIOIIMX JaHHYI0 aMUHOKHUCIIOTY, a He cymma Bcex KoJgoHoB 1no CDS). On no3BoisieT
uccienoBarh nojaHopasMepubie CDS unm ux ycedeHHbI BapuaHT (omuus «Sequence region to
calculate data (%)»). [Ipumensisi 3TOT MOIyJb, YYCHBIA MOXET H3Y4YUTh HA0Op IMOCIEAOBa-
TEIbHOCTEH, COCTaBJICHHBII Ha OCHOBE TPAHCKPUIITOMHBIX JAaHHBIX OpraHHU3Ma, MpEeACTaBIICH-
Horo B JetGene. [Ipu 3ToM OyaeT moka3zaHa KOPpEsIUsS MEXAY MOJYIeHHOU BEIOOPKON M BCEM
TpaHckpuntoMoM. Kpome TOro, €CTh BO3MOXHOCTb 3arpy3uTh W MPOAHAIU3HPOBATH IJOOYIO
HYKJICOTUIHYIO TTOCIIEOBATEIFHOCTD IMOJIb30BaTeNs. sl 3TOro IMOCiIe0BaTeIbHOCTH HE00XO0-
IUMO UMIOPTUpOBaTh B fasta-popmaTe mo OnHOHM, T.K. MPU OJHOBPEMEHHOW 3arpy3ke ABYX U
0oJ1ee mocie10BaTeIbHOCTEN OHU CclIMBaOTCs B 0J1HY. KpoMme Toro, eciii yueHOMy HEOOXOAMMO
UCCIIEeIOBaTh MHAMBUAYAIbHBIN HAOOP MOCIEI0BATENBHOCTEH, TO eMy CIEIyeT 3arpy3uTh BeCh
Ha0Op TOCIE0BaTEIFHOCTEH Ha HAaYaJbHOM J3Tare padoThI, MPEABAPUTEIHHO 3aperuCTpUpO-
BaBUIMCh Ha caifte. JlanHas ytuiuTa OyneT mosiesHa B pabotax, nogodusix (Villanueva et. al.,
2016). B Heit aBTOpBI TPOAHATIM3UPOBAIIA MCTIOJIB30BaHUE KOJIOHOB aJICHOBUPYCHBIX OEJIKOB M
OLICHUJIM MX aJlanTaluio K KoJoHaMm xo3suHa. W B pabotax, momoousix (Mioduser et.al., 2017), B
KOTOPOH IMPOBEICHO MCCIEOBAHUE PACIpPENIeICHUs] KOJJOHOB B PAHHUX M IMO3JIHUX BHUPYCHBIX
reHaX ¢ TOYKU 3PEHUsl UX SKCIPECCHH Ha PA3HBIX CTAIMsIX LUKIA periukanuu Bupyca. Kpome
TOTO, TOAOOHAs YTHJIMTAa MOXKET OKa3aThCs MOJe3Ha /IS dKCIepuMeHTaTopoB. Hampuwmep, B
cllyyae, Korga HEOOXOIMMO CKOHCTPYMPOBATh KJIOHHUPYEMYIO I1OCIIE€AOBATENbHOCTh TAaKUM
o0pa3oM, 4ToObI €€ KOJOHHBIM COCTaB ObLT CX0XK C KOJOHHBIM COCTABOM I'€HOMa XO35IMHA, 4TO, B
CBOIO O4Yepellb, IPUBOJUT K YBEJIMYEHHUIO YPOBHs 3Kcrpeccuu meneBoro Oenka (Quax et al.,
2015; Tuller, Zur, 2015).

Tools, xapakTepHbIe AJ1 BCEX pa3/iesioB

1. CDS/CDNA/5’-UTR/3’-UTRlength

Ota moamporpamMma oToOpakaer Bce mocienoBarenbHocTH CDS/CDNA/S’-UTR/3’-UTR B
TPAHCKPHUITOME H3ydyaeMoro opranu3ma. OHa JaeT BO3MOKHOCTh BbIOpaTh MOCIIEA0BATENIbHOCTH
ompeneneHHoN anuHbl (pa3OuBka Bemercs ¢ marom no 500 HK), nauOO0 3amarh IUarasoH,
WHTEpECYIOIM ToNb30BaTens, Ha JjuHelike «Values interval to calculate data». D910
MIPUIIOKEHUE MOXKET OBITh MCIOJIB30BAHO IMPH MOI00PE TEHOB MaKCUMAIBHOM JUIMHBI, KOTOpPBIE
MO>KHO KJIOHHPOBATh B BEIOPAHHBINM BEKTOP, a Takke B paborax, mogooHsix (Wever et. al., 2010).
B Heli aBropbl u3yuyanu BinusiHus pasmepa 5'-UTR nHa adpdexTuBHOCTD TpaHCHSUU. A Takke B
uccinenoBanusax, noxoxux Ha (Kawaguchi, Bailey-Serres, 2005), B KOTOpbIX aBTOPbI U3Yy4ajH
B3aUMOCBs3b MeXny anuHor 5’-UTR u Harpy3kol TpancKpunToB pubocomamu y A. thaliana.
Onu nokazanu, yto (1) amuna 5°-UTR 50-75 nt oGecrneunBaroT ONTUMAlBbHYIO Harpysky
pubocomamu, a (2) koporkue 5’-UTR (menee 25 nt) u gnmuaabie 5’-UTR (175-300 nt) moryt
MHTUOMPOBATh HATPY3Ky TPAHCKPHUNTA pHOOCOM,T.€. Obljla YCTaHOBJIEHA 00I11asi 3aKOHOMEPHOCTb
Brusaus auHbl S°UTR Ha tpancisumonnsiii craryc MPHK.

2. CpG-island in CDS/CDNA/5’-UTR/3’-UTR

Hannas onuust ananuzupyer CpG-octpoBa u Bbruuciaser npoueHT CpG B CDS/CDNA/S’-
UTR/3’-UTR. Ona wuccinenyer Kak B TOJIHOPAa3MEPHBIX IOCIEI0BATEIbHOCTSAX, TaK M B
ompeneneHHbIX obnacTsax (ommusi «Sequence region to calculate data (%)»). OTto mo3BossieT
oToOpaTh Bce MOCIEeN0BATEIbHOCTH, Ui KOTOpbIX mpoueHT CpG-island nmomagaer B uHTepBa,
3a/laHHBIN nosib3oBaresneM (omuust «Values interval to calculate data»). Taxoil ananu3 moxer
ObITh TIONIE3€H B MCCIEAOBAaHUAX, MOAOOHBIX pabore (Marenkova et.al., 2012) B kotopoit
M3ydeHbl pasznuuusi B MeTwiaupoBaHuH CpG-00TaThIX IMOCIENOBATEIBHOCTEH M3 pa3iIMYHBIX
OpPTraHU3MOB.
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3. GC-content in CDS

OnuceiBaemas yrunuta anajgoruuna «GpC-island in CDS/CDNA/5’-UTR/3’-UTR», HO yuuThI-
BaeT Bce G m C HyKIeoTuIpl, BXOIALIME B COCTaB TPAHCKPUINTOB. lmeercs BO3MOXKHOCTBH
BbIOpaTh BCE TPAHCKPUITHI, oOnanaromue omnpeaeneHHbIM GC-coctaBoM (pa3OuBKa BeJETCs ¢
maroMm 1%). OHa MoxeT ObITh MPUMEHEHA B HCCIeA0BaHUAX, cxoxux ¢ (Guan et al., 2018), B
KOTOpPOM aBTOPbI NMPOAHATU3UPOBAIN UCII0JIb30BaHUE KO0HOB B CDS, a Takke pacnpenenenue
conepskanus aunykiaeotunoB GC B CDS y H. manillensis.

4. Nucleotide by position in CDS/CDNA/5’-UTR/3’-UTR

VYka3aHHas noAmnporpamma IoKa3blBacT, KaKOW HYKJIEOTH] PacloyiokeH B no3uuuu 1-10 kxak c
5’- tak u ¢ 3’-xonna CDS/CDNA/5’-UTR/3’-UTR. Ona moxet ObITh Noje3Ha B paborax,
nonob6ubix (Cridge et al., 2018) B koTopo#t OBLIO MOKa3aHO, YTO d(H(PEKTUBHOCTH TEPMUHAIMH
TPaHCISALMU SYKApUOT HAXOAWUTCS MOJ BIUSHUEM IIECTH HYKIEOTHIOB (0T+4 10 +9) BHYyTpH
pubocomansnoro MPHK kananma. A Ttakke B uccienoBaHusix, nmogoOHbix (Nakagawa et al.,
2008), B KOTOPBIX aBTOPBI rTOKa3aii, 4to C BaxkeH /s 3 (EKTHBHOCTH TPAHCIIALIIL

5. Nucleotide A/C/G/T in CDS/CDNA/5’-UTR/3’-UTR

Tekyias onuus onpezaenseT npoueHtTHoe coaepxxanue Hykiaeoruna A/C/G/T B CDS/CDNA/5’-
UTR/3’-UTR. Ananu3upyer Kak HOJHOpPa3MEpHbIC IMOCIEI0BATENILHOCTH, TaK U HUX YKOPO-
YeHHble BapuaHThl (omuus «Sequence region to calculate data (%)»). MmeeTcst BO3MOXHOCTD
BbIOpaTh BCE IOCIIEAOBATENILHOCTH, Ul KOTOPBIX MpoueHT Hykiaeotuaa A/C/G/T monanaet B
WHTEpBaJ, 3aJlaHHbII Tofk3oBaTesieM (onmus «Values interval to calculate datay). Jlannast ommmst
MO3BOJISIET CPOPMUPOBATH JJIsi aHAJIN3a BBHIOOPKY MOCIEI0BATENbHOCTEH, XapaKTepU3YIOIUXCS
OIpesieNIeHHbIM HYKJICOTUIHBIM COCTaBOM. JlaHHOE MPUJIOKEHNE MOXKET OBbITh HCIIOJI30BAHO B
paborax, mogoobubeix (van der Kuyl, Berkhout, 2012; van Hemert et al., 2014; van Hemert et al.,
2016), B KOTOpPBIX aBTOPbI M3y4alld pa3jIMyYHbIE aCIEKThl HYKJICOTHUIHOIO COCTaBa BHUPYCHBIX
IC€HOMOB, B YaCTHOCTHU HYKJIEOTHJHBIH COCTaB I'eHOMHBIX cerMeHTOoB Bupyca HIVI1 (van der
Kuyl, Berkhout, 2012). 11 B uccnenosanusx, cxoxux ¢ (Kawaguchi, Bailey-Serres, 2005), B
KOTOpPOI BBISBIEHA CBS3b MEXIY KOMIIO3ULMENH MOHO- U au-HykieotunoB B 5°-UTR u
Harpy3Kol TpaHCKpUNTOB pubocomamu A. thaliana. B wactHOCTH aBTOpHI mokazanu, 4to: (1)
MPHK ¢ Bbicokoii pubocomHol Harpy3koi 0o0bryHO umenu 5°-UTR ¢ BBICOKHM copepikaHHeM
adenine (A), u au-nykieotuaoB AU u AC; (2) mnoxo HarpyxkeHHble pudbocomamu MPHK
o6b1yHO uMenu 5’UTR ¢ noBeieHHbM conepxkanreM ryannna(G), u qu-nykineoruga GU.

6. Gene names

OTOT MOAYNb MO3BOJISIET BBIOPATh BCE MOCIE0BATEIBHOCTH, UMEIOLIME UM WM OOIIYIO 4acTb
umeHu. Kpome toro, oH no3BoJjsieT 3arpyxaTh BbIOOpPKY MOJIb30BaTENs 10 UMEHAM I'€HOB, €CIH
JaHHBIE T10 LIEJIEBOMY OpraHu3Mmy oxsaueHbl JetGene. Ciegyer OTMETUTh, YTO B 3TOM Cllydae
uccaeaoBarennto OyayT JOCTYIHBI Bee pa3aensl JetGene.

7. Transcript names

Tekyiee npunoxeHue aHalornyHo «Gene namesy», HO MPHU ATOM I0JIb30BATENb MOXKET HAUTU
KaK YHUKaJIbHbII TPAHCKPUNT(bI), TAK U BCE TPAHCKPHUITHI, OTHOCAIIMECS K OJHOMY I'e€HY WM
uMerole o0Iyl0 4acTh MMEHHM I'eéHa, BBEIEHHOTO I0Jb30BaTelieM B CTPOKYy moucka. [loa-
IporpaMMa MO3BOJISIET JIETKO BBIABUTH BCE H30(OPMBI, M3y4aeMOro I'eHa W aHaJU3UpPOBaTh
HaJIM4Yue pa3inyuil MeXIy HUMHU.

8. Chromosome

VYka3aHHast OINLKA MOKa3bIBaET paclpeesieHue MoCIeA0BaTeNbHOCTEN 0 XPOMOCOMaM, a TaKKe
Ha mutoxoHapuansHoi JIHK. Ona Moxer ObITh MOJ€3Ha B Cilydae, KOrja HcCieloBaTes
MHTEPECYIOT MOCIIEI0BAaTENbHOCTH, JIOKATU30BAaHHBIM Ha OIPE/IEICHHON XpOMOCOoMe, MO0 mpu
CPaBHEHUH JJaHHBIX, [TOJIyYEHHBIX JJIS ABYX Pa3HbIX XPOMOCOM.

9. Strain

Ora noanporpaMma mo3BoJisieT BeIACHUTH Kakue CDS yokanu3oBaHbl Ha NMPSAMOM, a KaKUe — Ha
obpartHoit nenu J{HK u 6picTpo pa3aenuTs BCro BEIOOPKY Ha JABE COOTBETCTBYIOLIME YacTH. J[is
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OakTepuid, Takas HEXUTpas MPOIleypa MO3BOJSICT BBISIBUTH OMIMOOYHOE MPEANHUCAHUE T€HOB K
onHOMY orepoHy. Kpome Toro, oHa Moxetr ObITh IoJiIe3Ha B paboTax, monoOHbI (Zhao et.al.,
2015), B KOTOpO1 aBTOPBI UCCIEIOBAN UIMHY TE€HOB B 3aBUCUMOCTH OT MX PACIIONIOXKCHHS Ha
Tuaupyromen (IpsaMoil) Wiy Ha 3ama3bpiBaroiieii (00paTHON) Iemu.
10. Motifs
VYka3aHHBIA MOAY/Ib MIIET IOCJEI0BAaTEIbHOCTH, COJIEPKAINE ONpeeIeHHbIE MOTHUBBI, B TOM
qucie OJHOBPEMEHHO HECKOJIbKO MOTHMBOB, YKa3aHHBIX Hojb3oBaresneM (omeparop AND), uiam
xotsa Obl u3 HuXx (omeparop OR). AHanu3 MOXHO HMPOBOAMTH IO MOJHOPA3MEPHBIM IOCIEN0-
BaTEJILHOCTAM JINOO 10 001aCTH, OrpaHUYCHHOI 1oJib30BaTenieM. Pe3ynbTaThl BEIBOAATCS B BUE
TUCTOrpaMMBbl, OTOOpa)karolllell 4YacTOTy BCTPEYaeMOCTM MOTHBA IO OJoKaMm, Ha KOTOpBIE
pa3buBaeTcs MocieA0BaTeNbHOCTh. UKCa0 O6JI0KOB MO YMOJIYaHUIO COCTAaBISIET S, T.€. MOCIE0-
BaTENbHOCTh pa3OMBacTCs Ha paBHbIE 4acTH, coctaBistoniue 20% oT MCXOaHOW mMHBL. B
3aBUCUMOCTH OT 3a/1a4yM, I0Jb30BATENIb MOXKET M3MEHUTh YuCIO On0KOB. [l Kaxzmoro
BBEJICHHOTO MOTHBA HCCJIEIOBATEIb MMEET BO3MOXHOCTh YKa3aTh OIpPEJEICHHbIE OJIOKU B
tabnuie. B aTom ciaydae BbiOOpka OyJneT orpaHMyYeHa TEMHU I'€HaMH, B KOTOPBIX MOTHUB BCTpe-
yaeTcsd B YKa3aHHbIX peruoHax. OnucaHHbI MOAYJIb MOXET OBITh MOJIE€3€H IMPH BbISBICHUU
MOTHBOB BHYTPHU PEryJSTOPHBIX MOCIEIOBATEIbHOCTEH, OMpPEACICHUH HX (PYHKIHMOHAIBHOTO
3HAueHUs B 00ECIEYEHUH YPOBHS KCIIPECCUU T'€HOB U MPU KOHCTPYUPOBAHHHM CHUHTETUYECKUX
peryasaTOpHBIX nocieaoaTenbHocTel (Rushton, 2016).
Hcnonv3oBanue JetGene

B xauectBe mpumepa npumenenus JetGene (panee 6a3a maHHbIX Ha3Bajach FlowGene)
MoxHO mpuBecTH crathto (Tyurin et al.,, 2016), B KOTOpoil aBTOPHl H3y4Yaldd YpPOBEHb
TPAHCKPUIILIMKM T€HOB Y PACTEHUN B 3aBUCUMOCTH OT HyKJeoTuaHoro coctaBa 5’-UTR. B cBoeit
paboTe OHM MPUMEHWIM aJTOPUTM «CHUCTEMa BJIOXKEHHBIX BBIOOPOK». 32 OCHOBHOM KpHUTEpuil
aBTopsl B3suH (1) pazmep nocienoBatenbHOcTH He MeHee 200 m.H. (MuHMManbHBIH pazmep CpG-
ocTpoBka). B kauecTBe gonosHuUTENbHBIX KpuTepues npuHsim (2) GC-conepkanue Boie 50%
(oana u3 xapakrepuctuk CpG-ocTpoBKOB); (3) HYKJICOTUABI, OKPYXKAIOIIUE CTAPTOBBIA KOJIOH, B
noyioxkeHun —3 u +4, cormacHo nocnenoBarenbHoctu Kozak (Kozak, 1989); (4) orcyrcrBue
aNbTePHATUBHBIX CTAPTOBBIX U TEPMUHUPYIOUINX KOJOHOB. Jlajee B pe3ynbTupymomeil BhIOOpKe
UCKau 6-U MEepHble MOTHBBI, KOTOpblE BCTpedaroTcsi He MeHee ueM Yy 50% aHanmuzupyembIx
nocjeoBaTelbHOCTeH. BriocnencTBum 3T MOTUBBI ObUIHM BKIIFOUYEHBI B JM3aiiH CUHTETUYECKOM
M1OCJIEZI0BATEIbHOCTH.

BbIBO/1bI

Konebanus HyKJI€OTHIHOIO COCTaBa OTMEUEHBI B TEHOMAX BCEX OPraHU3MOB U ONPENIEISIOT
s dexTuBHOCTh 3KCcIpeccuu TeHoB kKaxaoro Buaa (lIkemura, 1985; Plotkin, Kudla, 2011;
Quaxetal., 2015; Songet. al., 2017). 3HaHHe TOYHBIX MEXAHU3MOB PETYJISLUU SBISETCS KItOYe-
BbIM /IS IOHUMAaHHs TOrO, YTO 3acCTaBJII€T OpraHU3Mbl MEpEeKIoYaTh IreHbl. Mcrnonb3oBaHue
uHpOpMalMK O BapualUsaX HYKJICOTHIHOTO COCTaBa MOMOraeT Ipu pa3paboTKe MPOTUBOBHUPYC-
HbIX BakKLWH, II03BOJISIET YCIEHMIHO NoA00paTh SKCIPECCHOHHYIO CHCTEMY-XO35MHA JUIs
skcnepumenTa (Zheng et al., 2007), npeacka3aTh T€Hbl, HA OCHOBE F€HOMHBIX I1OCIJI€0BATENb-
Hocrei (Konig et. al., 2016; Picardi, Pesole, 2010), ckoHCTpyupoBaTh BBIPOXKACHHbBIE IPAiMEPHI
(Zhou et al., 2005) u MHOTOE ApYTOE.

VYcnex B MpoBEeAEHUU MOJOOHOIO poja MCCIEI0BAaHUN CHIIBHO 3aBUCUT OT BO3MOXKHOCTH
copMHpOBaTH HAOOPHI OMOJIOIMYECKHX TEKCTOB IOCIIEAOBATENLHOCTEH, UCXOI U3 IIUPOKOTO
psga KpUTEpPHUEB, a TAKKE OT BO3MOYKHOCTH OIPENEINTh CTATUCTUUYECKHU 3HAUYMMBbIE CBOWCTBA B
ux pacnpeneneHu. Yem Oonblie YHCIO MapamMeTpoB, YYaCTBYIOLIMX B aHAIM3€, TEM BBILIE
MOTEHLIMAJ JIJIsl CO3/IaHusl M MaHMMYJSIIMM BbiOOpkamu. CrenoBaTellbHO, TEM HMIMPE MOTEHIUAI
JUIsl IOMCKA U BBISIBICHUS XapaKTEPUCTUK, OKA3bIBAIOIIUX BIUSHUE Ha OMOJIOrMYEeCKHe CBOICTBA
nociuenoBarenbHocTel. Pa3paboranas Hamm 0a3a gaHHblx JetGene, mMO3BOJsIET OBICTPO H
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3G GEKTUBHO MPOBOAUTH aHAIM3 MOJOOHOrO pona. B Hacrosmee Bpems oHa naer Haubosee
IIOJIHOE TPEACTABICHUE O CTPYKTYPHO-(DYHKIIMOHAIBHOM MOTEHIMAIe ONOJIOTHYECKOr0 TEKCTa.
JetGene paspabotana Ui aHajaM3a UCKIIOUUTENBHO HYKJICOTHJHBIX IOCIEI0BATEIbHOCTEH U
HalleJIeHa Ha HCCIIEA0BATENCH-9KCIIEPUMEHTATOPOB, HE HUMEIOIIUX KAKUX-JIMOO CIeIHaIbHBIX
HaBBIKOB B o0nactu in silico ananuza. Ee yHMKaJbHOCTH 3aKJIFOYAeTCs B TOM, YTO JHOOOM
[10JIb30BaTEIb CIHOCOOEH B KpaTyailliMe CPOKU IPO30OHIUPOBATH OTPOMHBIE MacCHBBI HH(pOP-
MalliM, MMEIOLIMecs y HEero B pacrnopsbkeHuH. Mnmum cocTaBuTh de novo pa3nuuHble HaOOPHI
[I0CJIEI0BATENBHOCTEN, YIOBIETBOPSIIOIIUE 3a7a4aM SKCIIEPUMEHTA, U ObICTPO UX MPOaHAIU3U-
poBath. Takum 00pa3oM, MCXOJs M3 KpPUTEPUEB, MHTEPECYIOIIMX I10JIb30BATElNs, BapbUPYs
IIMPOKUM JMANa30HOM IapaMeTpOB, MOXHO IPOBECTH IMOJHOLEHHOE OMOMH(OPMAILIMOHHOE
HCCIIEIOBAaHHE, COCTaBUTh BHIOOPKY HYKJICOTHIHBIX IMOCIEIOBAaTEIILHOCTEH M H3BIEYb €€ U3
0a3bl gaHHbIX. ClieyeT OTMETUTh, YTO rpauueckas WLUTIOCTpaLUsl Pe3yabTaTOB CONMPOBOXKAAET
KaX/IbIi m1ar paboThl ¥ CYLLIECTBEHHO 00Jier4aet paboTy Mojb30BaTelsl.
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FORQLI OLARAQ TRANSLYASIYA EDILON BiTKi TRANSKRIPTLORIN TONZIMLOYICI
SAHOLORI VO YA NUKLEOTID KONTEKSTLORININ TOHLIL EDILMOSi UCUN
INTEQRASIYA EDILMIiS VERONLOR BAZASI: JETGENE

O.N.Mustafayev'”, N.S.Sadovskaya®', A.A.Tyurin’, i.V.Goldenkova-Pavlova®

'Baki Dévlat Universiteti .
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Hal-hazirda, gen ardicilligindan metabolik yollarin xaritalorine qoder nukleotid ardicilligi hagqinda
coxlu sayda molumat olan verilonlor bazasi yaradilmigdir. Lakin bu kémokei proqram tominatina calb
edilmadan, todqiqatginin geyri-hassas istoklorini 6deyan miixtslif parametrlors gora nukleotid ardicillig
nliimunalari yaratmaga imkan vermir. Torafimizdon canli organizmlorin alti asas qrupu: onurgalilar,
onurgasizlar, bitkilor, gébaloklor, bir hiiceyrali orqanizmlor vo bakteriyalar haqqinda molumatlar1 ohato
edon JetGene verilonlor bazasi yaradilmigdir, yenilonorak saxlanilir. Bu istifado¢inin meyarlarina uygun
olaraq nukleotid ardicilliginin fardi niimunslorini formalasdirmaga va tahlil etmays imkan veran gox
torafli internet resursudur. Jet Gene, siliko analizinin apar;lmasinda xiisusi bacariglari olmayan eksperi-
mental tadgiqatgilara yonslib. Onun unikallig1 istonilen istifadaginin qisa miiddotds 6z ixtiyarinda olan
¢oxlu migdarda melumati yoxlayan va ya tocriibonin tapsiriglarini yerina yetiran va tez tohlil eds bilon
miixtalif ardicilliglar tortib eds bilmesindadir. JetGene interfeysi naticalorin qrafik goriintiisiine daxildir
vo fasta formatinda ardicilliglarin son dastini alds etmak imkani verir.

Istifadogi ¢ox morhaloli bir sorgu meydana gotira bilib kodlasdirilan (CDS va ¢cDNA) vo kodlas-
dirilmayan ardicilligla (5'- va 3'-UTR), 10 asas (6l¢ii, CpG adasi, GC-tarkib, movqeys gora nukleotid, A /
C/ G/ T nukleotidi, gen vs transkript adlar1, xromosom, motivlar) va {i¢ komokei ( amintursu movqeyi,
kodon médvqeyi, kodon istifadosi) parametrlor ilo miiqayisali tohlil apara bilor. Isin bir morhalosinds oldo
edilon malumatlar sonraki moarhslslords JetGene-don ¢ixarmadan istifads edils bilar. Belolikla, todqiqatci
parametrlorin qeyri-monasiz birlogsmosini tomin edon bioloji matnlorin miixtolif variantlarini olds eds
bilar. Bu, ilkin tohlil va tadqiqat¢inin sonraki igini xeyli asanlagdirir. Bundan slavs, mévcud bir niimunoni
yiiklomak va ya de novo nlimunasi yaratmaq, biitévliikde va ya miioyyan bir hissads tam 6l¢iilii bir ardi-
cillig1 tohlil etmok miimkiindiir. JetGene sarbast olaraq https://jetgene.bioset.org saytinda mévcuddur.

Agar sozlar: CDNA, CDS, UTR, nukleotid ardicilligi, transkriptome ardicilligi, miiqayisali tohlili,
motivilari axtarmaq
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JETGENE: AN INTEGRATED DATABASE FOR ANALYSIS OF REGULATORY AREAS OR
NUCLEOTIDE CONTEXTS IN DIFFERENTIALLY TRANSLATED PLANT TRANSCRIPTS

O.N.Mustafaev'”, N.S.Sadovskayaz*, A.A.Tyurinz, 1.V.Goldenkova-Pavlova®

" Baku State University
? Timiryazev Institute of Plant Physiology of RAS
? Genetic Resources Institute of ANAS

At present, numerous databases have been created that contain an enormous amount of information
about nucleotide sequences, from gene sequences to maps of metabolic pathways. However, they do not
make it possible to compose samples of nucleotide sequences according to various parameters that satisfy
the nontrivial requests of the experimenter, without the involvement of auxiliary software. We have
created, updated and maintains the JetGene database, which covers information on six main groups of
living organisms: vertebrates, invertebrates, plants, fungi, unicellular organisms and bacteria. It is a multi-
sided Internet resource that allows you to form and analyze individual samples of nucleotide sequences
according to the user's criteria. JetGene is aimed at experimental researchers who do not have any special
skills in silico analysis. Its uniqueness lies in the fact that any user is able to probe huge amounts of
information at his disposal in the shortest possible time, or to compose de novo various sets of sequences
that satisfy the tasks of the experiment and quickly analyze them. JetGene interface includes graphical
display of results and provides the ability to get the final set of sequences in fasta format. The user can
form a multi-stage request and carry out a comparative analysis of the coding (CDS and cDNA) and non-
coding sequences (5'- and 3'-UTR), 10 basic (size, CpG island, GC-content, nucleotide by position,
nucleotide A / C/ G/ T, gene and transcript names, chromosome, strain, motifs) and three auxiliary
(aminoacid position, codon position, codon usage) parameters. The data obtained at one stage of work can
be used in subsequent stages without extracting it from JetGene. Thus, a researcher can obtain various
variants of biological texts that satisfy non-trivial combinations of parameters. This greatly facilitates the
preliminary analysis and further work of the experimenter. Additionally, it is possible to load an existing
sample or create a de novo sample, analyze a full-size sequence as a whole or a specific section of it.
JetGene is freely available at https://jetgene.bioset.org

Keywords: CDNA, CDS, UTR, nucleotide sequences, transcriptom sequences, comparative analysis
motif search
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