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I. BIOLOJi EHTIYATLAR va SELEKSiYA | BIOLOGICAL
RESOURCES and BREEDING

YK 633.51.575.631.52

OIIEHKA TEHOTUIMUYECKOMW U3MEHYUBOCTHU
KOMIIOHEHTOB KAYECTBA XJIOIKOBOI'O BOJIOKHA
IIPU TEOT'PAOHUYECKU OTJAJIEHHOU 'NBPU/IN3ALINHN

PYXAHI'3 MAMEI[OBAl*, 3EVMHAJI AKHEPOBl, JIOIMHAJIIA FYCEI71HOBA1, T'TOJIIAH
ABJYJIAJIMEBA', ®AT'AH KYJIMEB', ®UPY3A IOHYCOBA', CEMA AXME/IJIN®, BAGA
MYCAEBA?, IIAJIEP AJTU3AJIE"

lHHcmumym 2eHemuyeckux pecypcog Munucmepcmea HayKku u 00pazo8anus A3epoatioicanckoi
Pecnybnuxu, e.baxy, AZE 1106, np. A3adnvie, 155

?Bakunckuii I ocydapcmeennvili Yuusepcumem, 2.baxy, AZ1148, yn. 3axuoa Xarunosa, 23
akparov@yahoo.com

IIpoBeneHo mcciiefoBaHHe O BLISIBJCHMI0 NMOTEHUUAJIBHBIX BO3MOMKHOCTEH POAMTENbCKHX
COPTOB B CO3JaHHMM NMEPCNEKTHBHBIX I'eHOTHIIOB XJIOMYATHMKA NPH reorpauyecku OTAAJIEHHOMN
rudpuan3anmua. O0BbEKTOM H3Y4YeHHMS CJIYKHJIHM MeCTHbIe CKOpocIejble COpTa HWMMYHHbIE K
3200/1eBAaHUI0 BUJITOM, HCIOJIb3yeMble B KayecTBe MATEPUHCKHMX JIMHHI M 3apy0e:kHble cOpTa ¢
BBICOKMM KAa4eCTBOM BOJIOKHA KaK OTHOBCKHe TecTepbl. Ilpeamer u3ydeHusi 3akjayaics B
aHanuse odmeil (OKC) u cnenuduyeckoii (CKC) koMOMHALMOHHOM CIIOCOOHOCTH POAUTENbCKHUX
COPTOB M AUANJIEIbHBIX THOPUIOB /Il BbISIBJIEHUS XapaKkTepa 1eidcTBHS reHOB, KOHTPOJHPYIOUIUX
omnpenejieHHble NMPU3HAKH. B YacTHOCTH, M3yYeHbl BajKHbIe KadyeCTBEeHHbIE NMPU3HAKN BOJOKHA —
3T0 BepxHss cpeansisi ;mmmHa (Upper Half Mean Length, UHML) u yaensHast pa3pbsiBHasi HArpy3ka
(Strength, Str), tectupoBanHbie Ha 3aexTpoHHO#t cucteme HVI (High Volume Instrument), B
COOTBETCTBHH ¢ MHPOBOH Kjaccupukanueil. IlonpodHoe n3yyeHHe KOMIOHEHTOB KadecTBa BO-
JIOKHA T0KA3aJI0, YTO CTENEeHb BBIPAKEHHOCTH IOKa3aTejleldl M3y4aeMbIX NPU3HAKOB B 3aBHCH-
MOCTH OT POAMTENBCKOI0 cOpPTa OblIa BapMaTHBHOH. AHAIHW3 KOMOMHALIMOHHON CIIOCOOHOCTH
BBISIBWJI, 4TO MecTHast 1uaus AP-317 u 3apyo6e:knbie Tectepbl GSN 12 n Naz 07 xapakrepusyrworcs
noaoxutesHbIMHA 3pdexTamu OKC 1 CKC B oTHOLIEHMH BepXHeil cpeHeil JJIMHBI H yAeJIbHOMI
Pa3pbIBHON HArpy3ku. JTOT (PaKT CBHAETEIbCTBYET O MNpPeolIajaHuM AJIUTHBHBIX THIIOB
AelicTBHS TeHOB B (OPMUPOBAHUM YKA3aHHBIX NMPU3HAKOB y rudpunos F;. M3ydyenue rudpugos c
HOBBIM COYeTaHMEeM Ka4eCTBEHHBIX IIapaMeTPOB BOJIOKHA ¢ BKJIOYeHHeM 12 xomMOuHammii ObLi10
npoao/keHo B F,. Ucxoanbie Junnu u tecrepsl ¢ nogao:xkureasHbIiMu 3gpextamn OKC u CKC no
BepXHell cpeqHeil MJIMHe W yHeJdbHOH pa3spbIBHOW Harpy3ke B IepBOM IOKOJICHHH, B OCHOBHOM,
COBNAJAIOT ¢ BHICOKMMH 3HAYCHUSIMM BO BTOPOM IOKOJIeHUM. BhIsIBJIEHBI poANTelbCKHE COPTa
(AP-317, Naz 07 u GSN 12) kak ay4ymue KOMOHMHATOPHI, KOTOPbIe MPU CKPEUIMBAHUY C APYTUMH
copraMH cnoco0HbI (POPMHPOBATH THOPUABI € YJIYYIIEHHbBIMM 3HAYEHUSIMH KAa4eCTBEHHBIX
NPU3HAKOB XJIONKOBOI0 BOJIOKHA. Hacrosimee wuccienoBaHue INPOJOJIKAETCH HNPH YACTHYHOM
¢punancosoii nonaep:xkke ®onna Pazputus Hayku Azepoaiimkana (npoekt Ne E1F-1(1)-40/23-3).

Kniouesvie cnosa: xnonuamuux, ouaiienvHble CKpeWu8aHu, mecmep, KOMOUHAYUOHHAS
CNOCOOHOCMb, KA4ecmao 80JI0KHA, A0OUMUBHbLU d(hgheKkm

6 https://doi.org/10.61642/jGR1.2023
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BBEJIEHUE

Xnomuarauk (GOSSypium spp.) sSBASICTCS OCHOBHOW KyJIbTYPOH B CEIIbCKOXO3SHCTBEHHOU
OTpacii, Kak MOCTABIIMK CaMOT0 LIEHHOTO HAaTypajlbHOTO BOJIOKHA, TaK HAa3bIBAEMOIo «0Oenoe
30JI0TO», a TaK)Ke JOCTOMHBIA McTOUHMK muimeBoro macia (Hussain et al, 2020; Amer, 2022).
[Tonydyenune mnoapoOHON WHGOPMALMKM OTHOCUTENIBHO LEHHOCTH HCXOJHBIX POJIUTEIbCKUX
COPTOB JIOCTHIKMMO TyTeM BOBIEYCHHUS WX B CKPCUIMBAHUS M0 JUAJUICTBHOW CHCTEME U
BO3MOYXHOCTH UJIEHTU(UIIMPOBATH T€HOTHUIIBI C MOJOKUTEIbHBIM KaU€CTBEHHBIM MOTEHIIUATIOM.
[To muenuto psga aBtopoB (Swetha et al.,, 2018; Yehia and El-Hashash, 2019) nau6oinee
AKTUBHBIM M PEHTA0EIBHBIM CIIOCOOOM CeNIeKINu sBJsieTcs: oreHka 3ddexroB oomeit (OKC) u
cneruduueckorr (CKC) xoMOMHAIIMOHHOW CIIOCOOHOCTH ISl OIpPENETICHHS THIIOB EHCTBUS
IeHOB, OTBETCTBEHHBIX 3a KAueCTBEHHbIE NMPU3HAKH XJIOMKOBOTrO BoJIOKHA. IIpoBeaen 0630p
MHUPOBBIX HAYYHBIX HCCJICIOBAHUHN, MMEIOMIMX HEMOCPEACTBEHHOE OTHOIIEHHWE K TEMaTHKe
JTAaHHOUM pabOThI, KOTOPHIN MPEACTABIICH B JoOpMaTe XPOHOIOTHH.

Tak, A.b.AmanTtypaues ¢ coaBropamu (2020) mpuBOIAT pe3yabTaThl OLIEHKH KOMOHHAIIMOH-
HOM CIIOCOOHOCTH POJIUTENBCKUX (POPM XJIOMYATHUKA B CUCTEME TONKpoccoB. [lomyuennsie nan-
HBIE CBUETEILCTBYIOT, UTO POJIb TEHOB B HACIEAOBAHWU KayeCTBAa BOJOKHA Y M3yYEHHBIX COp-
TOB XJIOMYaTHUKA pa3iaudHa. B wactHocTH, y copta C-5707 mpeobnananu aaauTHBHBIC TeHHbBIE
3¢ deKThl M0 OONBIIMHCTBY KaYyeCTBEHHBIX MPU3HAKOB, a y copTta C-5709 3HaYMTENBHYIO POJIb
UTpajd TeHbl C JTOMHUHAHTHBIMH W AMHcTaTHYeckuMu 3ddextamu. Boigeneno takxke 5 mep-
CIEKTUBHBIX KOMOMHanwmii ckpemuBanus, (C-5707 x T-374, C-5709 x T-45, C-5709 x T-2674,
C-5706 x T-2674 u I'ynucton x T-374), cpeau KOTOPhIX OTOOpaHbl THOPHUABI C YIy4IIEHHBIMU
KaueCTBEHHBIMU CBOMCTBAMH BOJIOKHA.

[IpoBenena omneHka 3¢G(HEKTOB KOMOWMHAIMOHHOW CIIOCOOHOCTH IO KOJIMYECTBEHHBIM W
KAueCTBEHHBIM MPU3HAKAM C YYacTUEM MIECTH JUHUH M YEThIpEX TECTEPOB XJIOMYATHUKA
(Premalatha et al., 2020). Ananu3 KOMOHHAIIMOHHOM CIIOCOOHOCTH MMOKa3aj, 4to Bapuanckl CKC
obun Bbime, yeM OKC, 3a wuckmodeHneM Kod(@uuueHTa paBHOMEPHOCTH BOJIOKHA, YTO
COOTBETCTBYET HEANIUTUBHOMY JAeicTBHIO reHoB. Poautensckue copra C 10-8 u RAHC 1917,
obmamast BbicokuMu BapuancamMu OKC, ObUTM NpH3HAHBI JYYIIUMH [0 Macce KOPOOOYKH U
ypoxato ¢ omHoro pacteHus. KomOunamus ckpemmBanus TCH 1926 x RS 2821 okazana
nonoxutenbHyto Bapuancy CKC mo konndecTBy KopoOouek, JUIMHE BOJIOKHA U €r0 MPOYHOCTH.
HeagnutuBHOE fAelicTBHE T'eHA CHITPAIO BaXHYIO POJIb B MPOSBICHUHU YPOKAMHOCTH XJIOTIKa-
ChIpLIa M €r0 KOMIIOHEHTOB, YTO OINpPAaBIBbIBAET I€TEPO3UCHYIO CEJIEKIHIO U €€ KOMMepUYecKoe
UCIOJIb30BaHUE.

WNunniickue renetuku (Giri et al., 2021) Ha MONIEKYISIPHOM YPOBHE H3ydal pazHooOpasue
POIUTENLCKUX COPTOB XjomdyarHuka (G. hirsutum L.). ¢ menpro ompeaeneHus] reTepo3UCHOTO
MOTEHIIHada C MPUMEHEHHEM KOMOWHAIIMOHHON CIIOCOOHOCTH. DKCIIEPUMEHTHI TPOBOJIMIIUCH B
TpeX pa3HbIX PETHOHAX C y4aCcTHEM & POJMUTEIbCKUX COPTOB C CO3/JaHMEM 56 KOMOHWHAIUU IO
MIOJTHOM JMAJUICIBHOM cxeme, 0e3 ydyeTa MCXOAHBIX COpPTOB. I'eHeTHyeckoe pa3iniyue-cxo/ICTBO
OBLJIO U3YYECHO C UCTONIb30BaHWEeM 20 MOJIEKYJIApHBIX MapkepoB SSR. BhIsIBICHBI poAUTEIbCKHE
copra (F-2228, F-2164 u LH-2108) ¢ nyumumu 3¢dexkramu ob1ieit KoMOMHAIIMOHHOM CI10Cc0O0-
noctu. ['mbpuaer F; (RST-9 x F-2164, LH-2076 x RST-9 u LH-2076 X RS-2013) xapakrtepu3zo-
BaJNCh BBICOKOW CTEMEHBIO TeTepo3rca MO YPOXKAI0 XJIOMKA-ChIpIla C MaKCHUMaJIbHBIM
npupoctoM 126,8% no cpaBHEHHIO CO CPEAHEN BETMUMHON POIUTENEH.

I'naBHO# nenpto Typerkux aBtopoB (Ozkan and Copur, 2022) 6bU10 HCCIIEA0BaTh OOIIYIO
koMmOuHaoHHyto crocobHocte (OKC) pomuteneit m crnenudpudecKkyro KOMOMHAIIMOHHYIO
cnocobnocTh (CKC) rubpuaos, a Takke ONMpeNeInuTh THOPUIHYIO CUTY IyTeM OICHKU TeHETU-
YeCKON CTPYKTyphl 4 nuHui, 7 TectepoB u 28 rubpumoB Fi [lonpoOHO M3ydeHBI KOIUYECT-
BEHHBbIC TpPU3HAKU (Macca KOPOOOUKH, KOJIMYECTBO KOPOOOYEK Ha OJHOM KyCTe, ypoxkai
XJIONKAa-ChIPIla, BBIXOJ BOJIOKHA) U 0a30Bble KaUeCTBEHHbIE NMPU3HAKH (JJIMHA BOJOKHA, MPOY-
HOCTh, MHUKpOHEWp). [lns Bcex wu3ydaeMbIX MPU3HAKOB OBUIM BBISIBICHBI KOHKPETHBIC
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POIIUTENBCKUE COPTA, OKA3aBIIUE TIOJOKUTENbHBIN 3P HEeKT, KOTOpPbIE ObUIM MPU3HAHBI TYYIIUMHU
no OKC. Kaxpas koMOMHaiusi cKpemuBaHUs (opMupoBana TUOPUABI, KOTOpHIE OBUIH
OTMEYEeHbl Kak Hauboyiee MEepCrHeKTUBHbIE IO OTAEIbHBIM NpU3HAKaM U HMMENHd BBICOKHE
aJIUTHBHBIC 3(PPEKTHI TCHOB.

O630pHas crates uaauiickux aBrop (Vaghela et al., 2022) npoBeneHa B pexXuMe «THHUS ¥
TECTep» AJIS U3YUYCHUsS CTEIICHH I'eTepO3Uca B 3aBUCUMOCTH OT KOMOMHAIMOHHOW CIIOCOOHOCTH
W JICUCTBUS TEHOB, KOTOpHIE IOMOTYT pa3paboraTh 3(P(GEKTHUBHBIE CTPATETHH CEJICKIIMH
xJiom4aTHUKa. Beero 010 oneHeHo 45 amepukaHckux reHotunoB (G.hirsutum L.) mo kauectBy
BoJIOKHA. MccrenoBanust mokasaiy, YTO0 MaKCUMaIbHOE 3HaYeHHEe reTepo3uca 1o JUIMHE BOJIOKHA
coctaBuio 3,52 % B xomOuHanuu GSHV 199 x SIMA 5 u 6,82% mno Mukponeipy B KOMOU-
Hausix GSHV 199 x SIMA 5 u GISV 319 x CPD 1602. BeisBieno npeobiaganve aaIuTHBHBIX
NIeCTBUI T'€HOB B HACJEIOBAHWU KAUYECTBEHHBIX MPH3HAKOB, CIEIOBATEIHHO MOBTOPSIOIIUECS
0TOOpBI YCHIIAT HaKOIUIeHHE 3G (HEKTOB aAIUTUBHON reHETHUECKONH N3MEHYUBOCTH.

Hrak, mpocMOTp MHUPOBOM JIUTEpPATyphl CaMbIX IOCIEAHUX JIET IOKa3all, YTO OCHOBHOU
LEeNbI0 HCCIENOBAaHUI aBTOPOB SBISUIOCH CO3JAHME HOBBIX T'E€HETHYECKH OO0OTalleHHbIX
pEeKOMOMHAHTOB XJiom4aTHUKA. [lokazana BOCTpeOOBAaHHOCTh B MCIOJIH30BAaHUM KOMOMHAIIMOH-
HOM CIMOCOOHOCTM Kak B MHAMBHAYaJIbHOM BHJE, TaK MU B KOMIUIEKCE C MOJEKYJISIPHBIMU
METOAAMHU JUIsI U3YyYEHHsI TOTEHIMajla POAUTENIBLCKUX COPTOB Ha IPOSBICHHE TE€TEPO3HCHOTO
s dexTa B OTHOIMICHUH YpOXKasi U KaueCTBa BOJOKHA.

Y4uuThIBas aKTyaJbHOCTh OOCYXTaeMOi NpoOJeMbl, LeNb HACTOSIIETO HCCIEIOBAHUS
3aKiIIoyYajach B OLIGHKE KOMOWHAIIMOHHOM CIIOCOOHOCTH POAUTEIBCKUX COPTOB MECTHOM U
3apy0eKHOU CENEKIIMM B CHCTEME HEMOJHBIX AMAJUICNbHBIX CKPEIIMBAHWUN, W B BBISIBICHUU
XapakTepa JIeCTBUS T€HOB, KOHTPOJIMPYIOIIUX 0a30Bble KaueCTBEHHBIEC TPU3HAKU BOJIOKHA.

MATEPHUAJ U METO/JbI

Hayunoe wuccnenoBanue mpoBoauioch B TeueHue 2019-2022 rogoB B MONEBBIX U
naboparopHbIx ycnoBusx OTrena TEXHUYECKUX U KOPMOBBIX KynbTyp UHcTuTyTa ['eHeTndyeckux
PecypcoB HAH AsepOaiikana. M3ydanuch MeCTHBIE CKOpOCIIENbIE COpTa XJIOMYaTHHUKA
(Agdash-3, AP-317 u Elekberi), ycroiiunBbie kK 3a00J€BaHHIO BHITOM HCIIOJIb3YEMbIC IS
ruOpuIn3aiy B KaueCTBe MaTEPUHCKUX JIMHUH, a Takxke Typeukue copra (Sezener 76, Naz 07,
Ozbek u GSN 12), xapakTepu3yroImuecs: BBICOKHM KaueCTBOM BOJIOKHA KaK OTIIOBCKHE TECTEPHI.
Bce copra otHocsaTcs k TerpamiompHomy Buay G.hirsutum L. HW3ywamuce 6a3oBbie
KayeCTBEHHBIC CBOMCTBA BOJIOKHA — BepXHsis cpeauss aauna (Upper Half Mean Length, UHML)
W yZelbHas pa3pbiBHAs Harpyska — npodHocTh (Strength, Str ). [ToneBbie ONBITHI TPOBOAMIN B
Arpamickom omnopHoMm mnyHkTe HWMHctutyra I'enermdeckux PecypcoB. HMcxonmsele copra u
JMaJulebHble THOPHIBI BbICEBAIM B 3-KpaTHOW moBTOpHOCTH Mo cxeme 60-30-1. KauectBO
BOJIOKHA TeCTHpOBanmu Ha osiektponHoi cucreme HVI (High Volume Instrument), B
COOTBETCTBHHM C MHUPOBBIMH CTaHaapTtamu. IloTeHIMan poOAMTENbCKHX COPTOB OICHMBAIH IO
apdexram OKC, a rubpuansix komOuHammii 1 ux rudpuaoB — mo ddpdexkram CKC. Imst aToro
UCToJb30BaK BTOopoit Merox ['puddunra (Griffing, 1956), xoTophlii mpeaycMaTpuBacT
M3Y4YECHHUE MPSMBIX TUAUICNbHBIX THOPUIIOB U POAUTENIEH B CIEAYIOLIEH MOCIeq0BaTeIbHOCTH:
S¢ppexr OKC KOHKPETHOTO POAMTEIHCKOTO COpPTA BBIUMCISAIM MO PAa3HULE MEXKIY CpeaHen
BEJIMYMHOM MPU3HAKA BCEX THOPUIHBIX KOMOMHAIIUHN C Y9aCTHEM 3TOTO COpTa U OOIIEH cpeaHen
BEJIMYMHON NpPU3HAKa MO BCEM H3Y4aeMbIM 12 KOMOHMHALMSAM, BKIIOUYEHHBIX B JHUAIUICIBHYIO
cxemy; 3¢dext CKC rubpugHoil KOMOMHAIMNA HU3MEPSUTH OTKJIOHEHHEM BEJIWYHHBI MPU3HAKA
KOHKpETHOW KOMOMHanuu oT cpeaHeit BenuuuHbl 3¢ dekroB OKC nByX poauTEIbCKUX COPTOB
3TON KoMOMHauuu. Bce aHanu3bl M3ydyaeMbIX KaueCTBEHHBIX MPU3HAKOB XJIOMKOBOTO BOJIOKHA
ObUIM BBITIOJIHEHBl Ha OCHOBE CpEAHMX aOCOJIOTHBIX IOKa3aTeNel B TpeX HOBTOPHOCTSX.
Cratuctuueckyro 00pabOTKYy pe3yJabTaTOB HCCIEAOBAaHUS MPOBOJWIM IO  METOJIUKE
b.A.JlocriexoBa (1985) ¢ momompto makera nporpamm Microsoft Excel 2010.
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PE3YJIBTATBI U OBCYXJIEHUE

Jlis  yCcTaHOBIIEHUS XapakTepa MACUCTBHS TEHOB HW3YYaeMbBIX pPOAHUTEIBCKUX COPTOB,
OTHOCSIIMXCS K TeTpamionaHomy Buay G.hirsutum L., ucmonb3oBaau MeTo o0Imeil KoMOHHa-
ronHoi crniocoonoctn (OKC) ¢ BeisABIEeHHEM HamOojee OJIaronpHsATHBIX COYETAHUN COPTOB
XJIOITYaTHUKA TIOCPEACTBOM crienududeckoit komOnHammnonHo# crocoonoctu (CKC). O6bekToM
WCCIICIOBAHMS SIBISUTUCh KAYECTBEHHBIE KOMIIOHEHTHI BOJIOKHA COTJIACHO MEXIYHApOIHON
kinaccupukanuu. OgHuM U3 Hanbosiee BaKHBIX CBOMCTB KAaueCTBAa CUMTACTCS BEPXHSS CPEIHss
mmna (Upper Half Mean Length, UHML), Tak kak ¢ 35KOHOMHUYECKOW TOYKU 3PECHHS, IMEET
oonbmioe 3nauenue (Liu et al., 2019).

[TonpoOHOE M3yUYeHUE 3TOTO MpHU3HAKA MOKA3aJ0, YTO MapaMeTpbl MECTHBIX POJAUTEIHCKUX
COPTOB, YYacCTBYIOIIMX B Kaye€CTBE MAaTEPUHCKUX JIMHUH, BappupytoT oT 1.06 mroiima, T.e.
27.0+0.12 mm — y copta Agdash-3 go 1.11 mroiima, T.e. 28.2+0.14 mm — y copra AP-317. Torma
KaK y 3apyO0exHBIX COPTOB, UCIOJIB3YEMBIX KaK OTIOBCKHE TECTEPhI—ONbUIMTEIN, MUHUMAaJIbHBIN
nokazarensb (1.13 mroitma, To ectb 28.440.13 Mm) oTmeuen y copta Ozbek 105, a MakcuManbHbIHI
(1.19 mrotima, To ecth 30.2+0.15 Mm) — y copra GSN 12. Kak BugHO W3 JaHHBIX TaOmHIbl 1
CTETeHb BBIPAKEHHOCTH M3y4aeMOro MPH3HAKA B 3aBUCHMOCTH OT POJUTEILCKHX COPTOB OblLia
BapUaTUBHOWU. AHaAIN3 KOMOMHAIIMOHHOW CIIOCOOHOCTH POIUTENHCKAX COPTOB, YYaCTBYIOIINX B
OTIaJICHHON TMOpUAM3aLny, BBIBII, 4TO paBHO3HAYHBIME (0.5) addpextamu OKC Boiaensercs
MectHas nmuHus AP-317 u 3apyoexHsrii Tectep Naz 07.

Tabéanua 1
[Nokaszarenu BepxHel cpenHeit bl BonokHa (UHML) poauTensckux

copros, ux 3pdexrst OKC u a3dpdexrst CKC rudpumos (Fi)
BepxHsist cpeaHss JVIMHA Komonnanus Bepxusist cpeanss
POAMTEILCKUX COPTOB, MM. CKpeIHBaHHus AJUHA THOPU/IOB, MM.
MecTHbIE cOpTa (A3epoaliKan) (mmust X Tectep)
Iddext Iddext
X+Sx OKC X+Sx CKC
Agdash-3 | 27.0+0.12 -0.2 1.Agdash-3 x Sezener 76 27.8+0.17 -0.15
AP-317 | 28.2+0.14 0.5 2.Agdash-3 x Naz 07 28.6+0.20 0.15
Elekberi | 27.8+0.11 -0.3 3.Agdash-3 x Ozbek 105 28.2+0.23 -0.25.
3apy0OesxHble copta (Typuus) 4.Agdash-3 x GSN 12 27.3+0.21 -0.2
Sezener76 | 29.1+0.14 -0.1 5.AP-317 x Sezener 76 28.0+0.19 0.2
Naz 07 | 29.8+0.16 0.5 6.AP-317 x Naz 07 29.5+0.21 0.5
Ozbek105 | 28.4+0.13 -0.3 7.AP-317 x Ozbek105 28.1+0.17 0.1
GSN 12 | 30.2+0.15 -0.2 8.AP-317 x GSN 12 29.3+0.24 0.15
9.Elekberi x Sezener 76 28.7+0.21 -0.2
10.Elekberi x Naz 07 28.0+0.17 0.1
11.Elekberi x Ozbek105 27.5+0.19 -0.3
12.Elekberi x GSN 12 27.6+0.23 -0.25

Tpumeuanue: Ooun anenutickuti ootm pasen 25.4 um

BwmecTte ¢ 3THM, BBISBICHO, YTO MUHMMAJIbHBIN MTOKa3aTenb (1.07 groriMa, T.e. 27.3£0.21 Mm)
00CyxmaeMoro nmpu3Haka uMeroT rudpuasl komOouaauu Agdash-3 x GSN 12 ¢ oTpunaTenbHbIM
appekrom CKC-0.2, a makcumanbHbIM moKazarenem (1.16 mroiima, T.e. 29.5+0.21 wmm)
BeIIessieTcst komOuHaruss AP-317 x Naz 07, mpeBbimnasi cpefHui TToKa3aTellb 000UX POIUTENb-
CKUX copToB. PazHmma B 2.2 MM MEXAy JITHMH THOPUIHBIMH KOMOWHAIMSIMH SIBIISIETCS
NOCTOBEpHON Ha 5%-HOM ypoBHE 3HAUMMOCTH. Cpeau 3apyOekHBIX OTIOBCKHUX TECTEPOB—
ombUTHTENEH creayeT BeiaeauTh copT Naz 07, KoTopsIid, TpH CKPEITMBAHUN CO BCEMU MECTHBIMHU
JUHUSAMH, OOYCIOBWJI BBICOKME IIOKa3aTedu BepXHEH cpenHed [UIMHBI BOJIOKHA. A cpeau
MECTHBIX JIMHUN BbiAenseTcss copT AP-317, KOTOpbI cO BceMU OMBUIUTENSIMU C(HOPMHUPOBAI
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ruOpuabl ¢ BBICOKUMU MoKa3zarensiMu. CrieoBarenabHo, B GOpPMUPOBAHUY IIPU3HAKA Y THOPUIOB
THX KOMOMHAUM{ TpeoOiafany OJHO3HAYHO AaJJAUTUBHBIC ICWCTBUS HEAUICIBbHBIX TEHOB,
KOTOpbIC B3aWMHO JOTOJHSUIM JIPyr Apyra W MPOCTOM OTOOp MO (EHOTHNY MOXKET OBITh
3G GhEKTUBHBIM. AHAJIOTUYHBIA BBIBOJ O NEHCTBUM Te€HOB B (POPMHUPOBAHMM KadeCTBEHHBIX
npu3HaKoB caenan A.b.AmantypaueB ¢ coaropamu (2020).

VYnenpHas pas3pbIBHas Harpys3ka-pOYHOCTh BOJIOKHA (Strength, Str) BTopoi mn3yudaemblit
MPU3HAK, KOTOPBIA OmpeenseT JOOPOTHOCTh U PHIHOYHYIO CTOMMOCTH XJIOIIKOBOT'O BOJIOKHA.
JInst cpeIHeBOJIOKHUCTBIX COPTOB 0a30BBIM MPH3HAH HHTEepBal B mpezene 26.0 — 28.0 g/tex.

Pesynbrarel m3ydenust storo mpusHaka mo 3ddekram obmeit (OKC) u cnermudpuueckoi
(CKC) xoMOMHAIMOHHOIN CIIOCOOHOCTH POJMTEIBCKUX COPTOB M rubpunoB Fi mpencraBineHs! B
tabmuie 2. M3 maHHBIX BHIHO, YTO IPU CKpEHIMBaHMKM MecTHOHM mHuu Agdash-3 co Bcemwu
3apyOeKHBIMU TECTEpaMH 3Ta JIMHUS, B Pa3HON CTEMEHH, YIydllnja CBOM MOKaszarenu. Torma
Kak ydactue MecTHbIX auauid AP-317 u Elekberi 8 rubpuaasix komounanusx AP-317 x Naz 07
u Elekberi x GSN 12 xapakrepusytomnuecs: BbicokuMu nokaszaremsimu ( 28.8+0.24, u 28.4+0.26
g/tex, COOTBETCTBEHHO) MPEB3OLUIM YCPEIHCHHBIC IMOKa3aTeau o0oux poaureneid. DPheKTh
obmeit komOuHannoHHoi cnocobHoctr (OKC) MCXOMHBIX COPTOB BBIUUCIISIHN MO a0COIIOTHBIM
MOKa3aTessiM JIHajliebHbIX THOPUIOB. BEHISBIEHO, UTO cpeaM H3Y4YEHHBIX COPTOB Haubouee
BbIcokue mnojoxurenabHbie 3¢dekrsr OKC ormeuens y MmectHoil nmuum AP-317 (0,5) u
3apyoexubix TectepoB Naz 07 (0.4) u GSN 12 (0.9). Dddexrsr CKC y GonpmmHCTBa THOPHUA-
HBIX KOMOMHAIUI ¢ yYaCTHEM 3TUX COPTOB OBUIM HIDKE.

Tab6anna 2
[TokazaTenu yaensHO#M pa3phIBHOM HArpy3KH BOJIOKHA (Str) poauTeIbCKUX
copros, ux s¢dexTei OKC u adpdexrer CKC rubpumos (F;)

YaenbHas pa3pbIBHAA HATPYy3Ka KomoOnnanmus YaenbHas pa3pbiBHAS
POANTEIBCKHX COPTOB, g/tex CKpeLIUBaHuA Harpy3kKa ruopuaos,
MecTHbIe copTa (A3epbaiiaxan) (/maHMA X TecTep) g/tex
IddexT Iddext
X+Sx OKC X+Sx CKC
Agdash-3 26.0£0.15 -0.2 1. Agdash-3 x Sezener 76 26.3+£0.21 -0.3
AP-317 27.5+0.20 0.5 2. Agdash-3 x Naz 07 27.4+0.27 0.1
Elekberi 27.0£0.16 -0.2 3. Agdash-3 x Ozbek 105 26.7+0.19 -0.45
3apyoesxHsie copta (Typuus) 4. Agdash-3 x GSN 12 27.8+0.27 0.35
Sezener76 28.3+0.18 -0.4 5. AP-317 x Sezener 76 26.6x0.23 0.1
Naz 07 28.8+0.22 0.4 6. AP-317 x Naz 07 28.8+0.24 0.45
Ozbek105 27.3+0.18 -0.7 7. AP-317 x Ozbek105 27.0+0.26 -0.1
GSN 12 29.4+0.21 0.9 8. AP-317 x GSN 12 28.1+0.30 0.7
9. Elekberi x Sezener 76 27.3+0.23 -0.3
10. Elekberi x Naz 07 26.7+0.25 0.10
11. Elekberi x Ozbek105 25.8+0.19 -0.45
12. Elekberi x GSN 12 28.4+0.26 0.35

DTO yKa3bIBaeT Ha MpeoOIalaHne aJAUTHBHBIX THUIIOB B3aUMOJCUCTBHUSI T€HOB, KOHTPOJIH-

PYIOIIKX pa3BUTHE M3y4aeMOTO KOMIIOHEHTa KadecTBa BOJOKHA. TakuM oOpa3oMm, BhIICICHHBIC
BBIIIIE POIUTEIBCKHE COpTa ¢ MONOXKUTEIbHBIMU 3 dektamun OKC B COBOKYMHOCTH C MEHee
BBIpQKEHHBIMU TOJIOXKUTENbHBIMH, d(pdexkramu CKC o0cyxmaemMoro mnpus3HaKa CBHUICTEIb-
CTBYET O MEpPCHEKTUBHOCTH HCIOJIb30BAHUSA 3TUX THOPUIOB B CIEAYIOIIMX MOKoyieHusx. Ha
OCHOBE YCTAHOBJICHHS XapaKTepa T€HETUYECKOW M3MEHYMBOCTU M BBISIBICHUS MOTEHITMAIBHBIX
BO3MOKHOCTEH POJMTEIBCKUX COPTOB CO3/JaHbl reorpaduuecku OTAalieHHble THOpHAbl Fi
HOBBIM COYETAHHEM KAUeCTBEHHBIX IMapaMEeTPOB BOJOKHA. M3ydeHWe HOBOTO THOPUIHOTO
MaTepuaa ObUIO MPOJOJDKEHO B Fy N7 MPOBEPKH OTHOCHUTEIHHOW CTAOMIIBHOCTH U3Yy4aeMBbIX
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npu3HakoB. Ha auarpamme oToOpa)keHbl pe3ynbTaThl KAUeCTBEHHBIX MPU3HAKOB C BKIIOYEHHEM
12 rubpugHbpix kKoMOmHanmid. CieayeT OTMETHTh, YTO POIUTEILCKHE JIMHUU U TECTEPhI, C
nonoxuteabHbIME 3¢ dhekTamu OKC n CKC B mepBoM MOKOJICHUH TI0 BEpXHEH CpeaHEH TIIMHE U
YAETBHOW Pa3phIBHON Harpys3ke (Tabm. 1 u 2), KOHTpoIMpyeMble aAIUTUBHBIMH 3 dekTamu
JEMCTBHS T€HOB, COBIAAAET C BBICOKUMHU 3HAYEHUSIMH 3THUX NMPU3HAKOB BO BTOPOM MTOKOJIEHUH.
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J]narpaMMa. IlokazaTenn KaueCcTBEHHBIX IMMPU3HAKOB BOJIOKHA FI/I6pI/I)10B F2

B wactHocTH, M3 1uarpaMMbl BUJHO, 4To ruOpuaHble komOuHamu AP-317 x GSN 12 u AP-
317 x Naz 07 xapakTepHu3yrOTCsl BBICOKMMU IMOKa3aTeIsIMA BEPXHEH cpemaHent mmmHbl (29.5+0.22
u 29.0+0.20 MMm) u ynenbHOM pa3pbiBHOI Harpy3ku (28.0£0.2 u 28.7+0.23 g/tex). Kpome Toro,
npeacrasiacHbl komOuHaruu (Agdash-3 x Naz 07 u Elekberi x GSN 12) ¢ onTuMaibHBIMH
3HAYCHUSIMH, a TAK)Ke KOMOWHAIMK BBIJICIIUBIINECS IO OJHOMY U3 MPU3HAKOB.

B uenom, mpentudunupoansl poautensckue copta (AP-317, Naz 07 u GSN 12) kak
JydiIge KOMOHMHATOpBI, KOTOpbIE IPH CKPEIIMBAaHUM C JPYTUMH COPTaMH CIIOCOOHBI
(dbopMupoBaTh THOPUIBI C YIYYIIEHHBIM KOMIUIEKCOM KAa4€CTBEHHBIX MPU3HAKOB XJIOTKOBOIO
BosIokHa. OroOpaHHble ny4mue TuOpuasl w3 Fp, ObuM mNpenHa3HAueHBbl Ul W3YYEHUS B
CIIEYIOIIUX MOKOJCHUSIX.

SAKVIFOYEHHUE

[IpoBenen anaim3 oOmelt komOuHammoHHOW crocoOHocTH (OKC) m cnenuduueckon
koMOuHarmonHoi crnocoOHocTH (CKC) B OTHONIEHWHM MECTHBIX POJIUTENBCKUX JHHHA U
3apyOeXHBIX TECTepOB XJOMYaTHHKA C BKJIIOYEHHEM BaXKHBIX KAaueCTBEHHBIX IPU3HAKOB
BOJIOKHA. Ha 3Toli ocHOBE, OBLIIM CO37aHbI THUAJUICTbHBIC TeorpapUIecKd OTIaICHHBIE THOPUIBI
F1 ¢ pa3HOil cTemneHblO BBIPAXKEHHOCTH Npu3HAKOB. Cpeau HU3YYEHHBIX COPTOB BBHISIBJICHA
mectHas ymHHUS AP-317 u 3apybexnsie Tecreppl GSN 12, Naz 07 ¢ HOTOXUTETHHBIMU
apdpexkramu OKC um CKC, koropble HaXOOWIHCh B TMPSIMOW 3aBUCUMOCTH OT BEITUYUHBI
a0COJIOTHBIX MOKa3aTeNiel BepXHel CpeaHel JITMHBI ¥ YAETbHON pa3phIBHOM HAarpy3KH BOJIOKHA.
DTO yKa3bIBAaeT HA 3HAYUTEIBbHBIN BKJIAJ T€HOB C aJIMTUBHBIM TUIIOM AcHcTBUsA. [ nOpuasl Fi ¢
HOBBIM COYETaHHEM NpU3HAKOB W3ydanu B Fp. [lokazaHo, 4to ruOpuaHbIe KOMOWHAIUU C
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y4acTUeM YyKa3aHHBIX BBILIE COPTOB MPOSBUIM ce0s Kak JydllIne pOAUTEIbCKHE KOMOMHATOPHI,
KOTOpBIE 11e1ecO00pa3HO HCIOJIb30BaTh IS TIOBBIIICHHS IOTEHIMAa KadyecTBa BOJIOKHA.
Hccnenoanue Oynet NpoAOHKEHO IS U3yUeHUsl THOPHUIOB B CIIEAYIONIUX MOKOJICHUSX.
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COGRAFIi UZAQ HiBRIDLOSMO ZAMANI PAMBIQ LiFiNiN KEYFiYYOT
KOMPONENTLORINDO GENOTIPIiK DOYISKONLIKLORIN QiYMOTLONDIRILMOSI

Ruhangiz Mommadova'*, Zeynal Okparov', Lyudmila Hiiseynova®, Giilson Abdulsliyeva®,
Faqan Quliyevl, Firuza Yunusoval, Sama maadliz, Vafa Musayevaz, Sador Olizada"?

Y4zarbaycan Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu
2Baki Dévlat Universiteti

Pambigm yeni perspektiv genotiplorinin yaradilmasinda valideyn sortlarinin potensial imkanlarim
muayyan etmak Uglin tadgiqat zamani cografi uzaq hibridlosmo aparilmisdir. Todgigat obyekti olaraq ana
Xott Kimi vilt xastaliyina davamli, tezyetison yerli sortlar, ata testerlori kimi isa yuksak lif ¢iximina va lif
keyfiyyotino malik xarici sortlar gotiiriilmiisdiir. Todgigatin mdvzusu miioyyan alomatlori idars edon
genlarin tosir xarakterini agskar etmok figiin valideyn sortlariin iimumi konbinasiyalasma gabiliyyati
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(UKQ) vo diallel hibridlorin spesifik kombinasiyalasma qabiliyysti (SKQ) analizinin tohlili olmusdur.
Xdususila, beynslxalq tesnifata uygun HVI (High Volume Instrument), elektron sisteminds testlosdirilmis
lifin mihim keyfiyyat slamatlorindon — yuxari orta uzunluq (Upper Half Mean Length, UHML) vo
nisbi qurilma yiikii (Strength, Str) Oyronilmisdir. Lifin keyfiyyat komponentlorinin otrafli todgiqi
gOstormisdir ki, valideyn sortundan asili olaraq 6yranilon alamatlorin géstaricilori ifads daracasina gors
cox doyiskondir. Kombinasiyalagsma qabiliyyatinin analizi gostormisdir ki, yerli AP-317 vo xarici
testrlerdon GSN-12 vo Naz-07 sortlar1 UKQ va SKQ-nin miisbot effektino malik olmuslar. Bu fakt F;
hibridlarinds gostarilon slamatlorin formalagsmasinda genlorin additiv tasir tipinin Ustlnliyuni tesdiq edir.
Lifin keyfiyyat alamatlorinin yeni uzlasmasina malik hibridlarin tadgigi 12 kombinasiya daxil olmagla F,-
do davam etdirilmisdir. ilkin sortlarin vo hibridlorin UKQ vo SKQ-nin miishot effekti birinci nosilde
oldugu kimi ikinci nasilds do yiksak gostaricilora malik olmusdur. AP-317, Naz 07 vo GSN 12 valideyn
sortlar1 digar sortlarla ¢arpazlasdigda pambiq lifinin yaxsilasmis keyfiyyat alamotlori kompleksino malik
hibridlor formalagdira bilon an yaxsi1 kombinatorlar kimi agkar edilmisdir. Bu todgigat Azarbaycan Elmin
Inkisafi Fondunun gismon maliyys dostoyi ilo davam etdirilir (Layiho Ne E1F-1(1)-40/23-3).

Acar sozlor: pambiq, diallel ¢carpaziasma, tester, kombinasiyalasma qabiliyyati, lif keyfiyyati, additiv
tasir

EVALUATION OF GENOTYPICAL VARIABILITY OF QUALITY COMPONENTS OF
COTTON FIBER IN GEOGRAPHICALLY REMOTE HYBRIDIZATION

Ruhangiz Mammadova'*, Zeynal Akparov®, Ludmila Huseynova®, Gulshan Abdulaliyeva®,
Fagan Kuliev', Firuza Yunusova®, Sema Ahmedli?, Vafa Musayeva?, Shader Alizade’?

'Genetic Resources Institute of Ministry of Science and Education of Republic of Azerbaijan
“Baku State University

A study was carried out to identify the potential of parental varieties in the creation of new cotton
genotypes using geographically distant hybridization. The object of the study was local early maturing
varieties immune to Verticillium wilt, used as maternal lines and foreign varieties with high fiber quality
as paternal testers. The subject of the study was the analysis of the General Combination Ability (GCA)
of parental varieties and the Specific Combination Ability (SCA) of diallel hybrids to identify the nature
of genes that control certain traits. In particular, the main qualitative traits of the fiber were studied —
including Upper Half Mean Length (UHML), specific breaking load - Strength (Str), tested on the HVI
electronic system (High Volume Instrument), in accordance with the world classification. A detailed
study of the fiber quality components showed that the degree of expression of the studied traits,
depending on the parental variety, was variable. The combinational ability analysis revealed that the local
line AP-317 and foreign testers GSN 12 and Naz 07 are characterized by positive effects of GCA and
SCA in relation to the Upper Half Mean Length and Strength. This fact indicates the predominance of
additive types of gene function in the formation of these traits in F; hybrids. The study of hybrids with a
new combination of fiber quality parameters with the inclusion of 12 combinations was continued in F,.
The initial lines and testers with positive effects of GCA and SCA in terms of the Upper Half Mean
Length and Strength in the first generation coincide with the high values of these traits in the second
generation. Parental varieties (AP-317, Naz 07 and GSN 12) were identified as the best combinators,
when crossed with other varieties, they are able to form hybrids with an improved complex of qualitative
traits of cotton fiber. This research work is being continued with partial financial support from the
Azerbaijan Science Development Fund (Project No. E1F-1(1)-40/23-3.

Keywords: cotton, diallel crossing, tester, combining ability, fiber quality, additive effect
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SPELTANIN (Triticum spelta L.) YENI NUMUNOLORININ
AQROBIOLOJi OLAMOTLORI

XANBALA RUSTOMOV" >, MEHRAC ABBASOV', ZEYNAL 9KPOROV'

'Azorbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadliq
pr., 155 '

% Azarbaycan Respublikast Kond Tasarriifati Nazirliyi Okingilik Elmi Tadgiqat Institutu, Baki, AZ 1098,
Pirsagi gasabasi, Sovxoz 2

khanbala.rustamov@mail.ru

Mbaogals nadir vo relikt, koynokli heksaploid bugda noviina—spelta bugdaya hasr olunmusdur.
Abseron ETB koskin doyison geca-giindiiz temperaturu va yiiksok hava riitubatliliyi soraitindos
bugdalarin genofond okinlorindo tozlanma, mayalanma proseslori pozulur - “ikinci c¢icokloma”
miisahido olunur. Bels soraitlordo nov tarkibino va ekocografi monsayino gors forqlonoan bugdalarin
miixtolifliyi ¢arpaz tozlanmaya — spontan hibridlorin yaranmasina optimal sorait yaramir. Tobii
hibridlorin rastgalma tezliyi vo spektri yiiksalir, slamatlorin forqliliyi noticosindo miixtalif novlors aid
yeni novmiixtalifliklori va formalar yaramir. 2011-2012-ci illordo Abseron ETB-don miixtalif sort va
novlarin garisiq akinlorindan toplamilmis speltiforme va speltanin coxmiixtalif formalarinin kompleks
morfobioloji xiisusiyyotlori Qobustan BTS-do oOyronilmisdir. Spelta niimunslorinin analizi eyni
novmiixtalifliyino aid genotiplorin hayat torzi, sar1 pasa davamlilq, siinbiillomas, boy gostaricilori,
mohsuldrhq vo onun struktur elementlorina gors forglondiyini gostorir. Yeni genotiplor riitubatli illords
yatmaya v sar1 pasa davamsiz olur. Comi 2 niimuns sar1 pasa yiiksok, 3 niimuns is9 orta davamhdir.
Yalniz 3 niimuns nisbaton tez siinbiillomaya gora secilmisdir. Siinbiillor uzun va seyrokdir — sunbulin
sixig1 ¢ox asagidir. Siinbiilds donlorin sayina, kiitlosino, homc¢inin 1000 donin kiitlosine gore forq 2
dofadan coxdur. Siinbiiliin struktur elementlorinin asag1 olmasi, giiclii yera yatma, homgcinin sar1 pasla
sirayatlonmo sabobindon spelta genotiplorinin mahsuldarhgi asag: olur. Bugdalar iiciin ¢otin uzlasan
slamoatlora malik - tez siinbiilloayan va sar1 pasa yiiksok davamhh asl payizhq (9+) spelta genotiplori
secilmisdir. Coxillik miisahidalorimiz speltanin ona genetik yaxin yumsaq bugdanin genofondunun
zanginlosdirilmasi iiciin perspektiv olmasim gostarir. Speltanin névloraras: hibridlasdirmaya calb
etmaklo yumsaq bugdam yeni transqressiv, perspektiv alamat vo gen bloklar ilo tamin etmoakls
yaradilmis yeni sortlarda biotik va abiotik faktorlara davamhliq va don keyfiyyatinin yiksaldilmasi
aktualdir. Yeni spelta kolleksiyasindan yumsaq bugdanin genofondunun zanginlasdirilmasinds, biotik
v abiotik amillora davamli, yarimintensiv tipli adaptiv yumsaq bugda sortlarinin yaradilmasinda ilkin
seleksiya materiah kimi istifado olunmasi tovsiys olunur.

Acgar sozlar: nadir, relikt, kOynokli spelta bugda, T. spelta, subsp. spelta, subsp. kuckuckianum,
convar. kuckuckianum

GIRIS

Biotik vo abiotik faktorlara davamliliga, qiymotli tosorriifat olamotlorino goéro maodoni
bugdalarin, xiisuson do yumsaq bugdanin genetik potensiali tiikonmisdir. Ona gore do elmi
seleksiyanin miiasir morholosindo cinslorarasit hibridlosdirmo (ikinci genofond) ilo yanasi,
genetik yaxin nadir bugda novlerindan (birinci genofond) ndvlorarasi hibdidlesdirmods istifads
olunmasi aktualdir. Uzaq vo yaxin kegmisdo boyiik areala malik olmus, hazirda adalar soklindo,
nasli kesilmak tohliikasi altinda olan, ¢ox miixtalif morfobioloji va aqronomik slamatlore malik
relikt vo nadir bugda novlori bu istigamotdo boyiik potensiala malikdir. Ona goro do tetra- vo
heksaploid nadir bugda novlorinin gen potensialinin, ndvdaxili polimorfizminin miixtalif
soviyyalordo (molekulyar genetik-biogeosenoz) Oyronilmosinin osasinda ilkin seleksiya
materialinin, genetik monba va donorlarin yaradilmasi aktual vo perspektivdir (Pycramos, 2016).
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Ke¢misdo Avroasiyada boylik areallara malik olmus, hazirda iso demok olar ki, tomiz
madoni okinlori olmayan, godim, ndvlordon biri do speltadir (T. spelta L.). Spelta yumsaq
bugdaya genetik yaxin qohum, A"A"BBDD genomlu heksaploid bugdalardandir. Speltanin
stinbiillori kobud, az vo ya ¢ox uzun, seyrokdir, siinbiil oxunun hor 10 sm-do (D) 14-22
siinbiilciik yerlosir. Doni orta irilikdo, slisovaridir. Hoyat torzi payizliq, yarimpayizliq vo
yazliqdir. Spelta bir sira miisbot slamatlora malikdir: torpag-iqlim soraitins talabkar deyil, qisa-,
hoddon artiq riitubatliliyo davamlidir, donds ziilalin miqdar1 yiiksokdir, ¢oroyi uzun miiddot
boyatlagsmir, gonnadi momulatlarin hazirlanmas: iiciin doyorlidir. Spelta A"A"BB genomlu
tetraploid vo A"A"BBDD genomlu heksaploid bugdalarla genetik yaxindir. APA°GG genomlu
tetraploid bugdalarla genetik uygunlugu yoxdur (Iopodees u ap., 1979).

Relikt spelta bugdas1 Svabiya, Isvecroda, nadir hallarda Urmiyada, dagliq rayonlarda adalar
soklinds yayilmisdir. Misirde vo Kicik Asiyada qazmnti halinda tapilmamisdir. Onun monsa
morkozini miioyyon etmok holo do miimkiin olmamisdir. Yumsaq vo karlik bugdalarla genetik
bagli oldugundan, forz etmok olar ki, Conubi-Sorqi Asiyanin dagliq rayonlar1 onun miixtaliflik
vo formaomologolmo morkozidir (Basumnos, 1987). Forz edilir ki, speltalar yumsaq vo ya karlik
bugdanin Dicoccoides seksiyasina daxil olan tetraploid ndvlorlo spontan hibridlosmasinin
mohsuludur. Basqga sozlo, spelta polifiletik monsoli ikincili névdiir - ovvalco yumsaq bugda,
yaxud T.compactum Host. yaranmis, onlarin tetraploid noévlorlo spontan ¢arpazlasmasi
noticosindo miixtolif mokanlarda spelta meydana golmisdir. Assuriya, Alp daglari, iran, Conubi
Qafqaz, Tacikistan vo Tiirkmonistanin speltalar1 bir-birindon asili olmadan yaranmislar
(dopodeer u ap., 1979).

Donin endosperminin ehtiyat ziilallari-qliadinlordon marker kimi istifado etmoklo VIR
kolleksiyasinda saxlanilan 170 spelta niimunosi genetik qiymotlondirilmis, elektroforetik
spektrloro osason speltanin novdaxili polimorfizmi askar edilmisdir. Spektrlorin oxsarliq
daracasina gora speltanin ndvdaxili qruplart yaradilmis va kolleksiyanin genetik strukturizasiyasi
aparilmisdir (Pomanosa u ap., 2001).

Uzun miiddot T. spelta Avropa monsoli hesab edilirdi-onun polimorfizmi yalmz Iberiya vo
Bavariya ekotiplori ilo mohdudlasirdi. Sonralar iran, Conubi Qafqaz, Orta Asiyadan tapilmis
spelta numunolori bir sira olamotloro goro forglondiyindon Tiirkiyali tritikoloq Mirza Gokgol
(1961) H.Kuckuckun sorofino onu subsp. kuckuckianum Gokg. - Asiya novaltisi kimi
gostormisdir (JJopodees u ap., 1979). Bozi toyinedicilordo T. spelta novaltilarina boliinmadon
verilmis, T.vavilovii Jakubz. onun novaltis1 kimi gostorilmigdir (Dorofeev, 1966; Mustafaev,
1973;. N.P. Qongarov (2008) speltalar1 Hind-Cinlo olagolondirorok 2 ndvaltisina bolmiisdiir:
T. spelta L. subsp. tibetianum (Shao) N.Gontsch.va subsp. yunnanense (King ex Yen et J.L.
Yang) N.Gontsch.

Spelta novaltilarinin toyinat agar1 ({opodees u ap., 1979, 1980):

1. Siinbiillori seyrok (D=13-22), sinandir - spontan vo ya azaciq ollo sixdiqda stinbiilciiklora
boliiniir. Bu zaman siinbiil oxunun bugumu asagi hissasi ilo siinbiilciiklo birlikde qalir (spelta
tipli sinma). Siinbiilciik pulcuglar kiirokvari-oval, diiz vo ya yuxariya yonoalmis enli ¢iyinlidir;
Stinbiilciikdo pulcuglarla six birlosmis 2, nadir hallarda 3 don olur, donlorin doéyiilmosi
GOUIMAIT ... evi ettt et ettt ettt et e e e e ebe e b e eabeeteesaeeteebeenseeaeeteenseareeres subsp. spelta

+ Siinbiillori seyrok vo ya sixdir (D=11-25), subsp. spelta-ya nisbaton az sinandir. Ollo
sixdigda vo ya az hallarda 6z-6ziino, 9sason siinbiiliin yuxarisindan siinbiilciikloro boliiniir. Bu
zaman siinbiil oxunun bugumu yuxar1 hissasi ilo siinbiilciikls birlikde qalir (porinc tipli sinma),
nadir hallarda bugum 06z asagi hissosi ilo birlikdo siinbiilciiklo qalir (spelta tipli sinma);
Stinbiilciik pulcuglari, kiirokvari-ovaldir, ¢iyni yumsaq bugda li¢iin xarakterik ensiz ¢op, nadir
hallarda enlidir; Siinbiilciikdo 2-3 don olur, donlorin pulcuglarla birlosmasi forglidir, doytlilmasi
orta asan, yaxud COtINAIr ..........c.eeiiiiiiiiiiiiiie e subsp. kuckuckianum Gokg.

Subsp. spelta Markozi Avropanin (Almaniya (Bavariya), Isvecro, Avstriya, Fransa, Ispaniya,
Italiya vo Isvec) dagliq bolgalorindo becarilmisdir. Subsp. spelta 2 ekotipo boliinmiisdiir: Iberiya
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vo Bavariya. Subsp. kuckuckianum Gokg. - Asiya speltalarinin hiindiirliyii 90-155 sm-dir.
Yarpagqlari liqulalidir (ayanin osasinda dilcik inkisaf etmisdir), yaxud dilcik yoxdur. Siinbiillori
orta uzunlugda vo ya uzundur (6-20 sm), seyrok vo ya sixdir (D=11-25). Siinbiilciik pulcuglar1
kiirokvari-ovaldir, diiz vo ya yumsaq bugda figiin xarakterik olan ensiz, ¢op ¢iyinlidir.
Stinbiilclikdo 4-5 c¢icok, 2-3 don olur, donlorin pulcuglarla birlosmosi forglidir - donlorin
doyiilmosi orta asan, yaxud c¢ox ¢otindir. Donlori yumrudan uzunsova qodor, enli sirimli,
siisovaridir ([{opodees u ap., 1979). Nax¢ivan MR (Babok, Sorur), Susa, Lacin, Qabalo, Goygdl,
Goranboy, Kolbacor, Ismayilli, Samaxi, Zaqatala, Quba, Qusar, Xagmaz vo Masall
rayonlarindan Asiya speltasina aid 25 novmiixtolifliyi toplanilmisdir (lopodeeB u ap., 1972;
Hopodees u ap., 1979; Mycradaes, 1964, 1973).

Yuxarida geyd olunanlar1 nozors alaraq Abseron ETB-don miixtolif név vo sortlarin qarisiq
okinlarindon toplanmis yumsaq bugdanin Asiya ndvaltisina vo speltoidlora aid hibrid formalari
kompleks morfobioloji xiisusiyyetlorin todqiqi, olamot kolleksiyasi vo genetik monbolorin
yaradilmasi tigiin Qobustan BTS-do dyronilmisdir.

MATERIAL VO METODLAR

Todqigatlar 2013-2018-ci illordo ®Okingilik ETI Qobustan BTS-ds, nomliklo tomin
olunmamis domys soraitindo aparilmisdir. Todqigat materiali kimi yumsaq bugdanin kobud
sunbdlld subsp. rigidum va speltoidlors aid ¢ox mixtalif hibridlor gétiiriilmiisdiir. Tacriibalorin
qoyulmasi, fenoloji miisahidolor, mohsuldarliq vo struktur elementlorinin, xostoliklors
davamliligin qiymotlondirilmosi miivatiq metodikalara (Mepexko u ap., 1999; Jlyseusnnep u mp.,
2014) osason apartlmigdir. Genofondun toplanilmasi, Syronilmesi vo pasportlagdirilmasinin
coxillik tocriibesi esasinda hazirlanmis VIR toyinedicisi (1979, 1980) ssasinda dixatomik agar vo
cadvallordon istifade etmoklo yeni spelta genotiplorinin ndvalti, ndvmiixtolifliyi qruplart vo
novmiixtalifliklori toyin edilmisdir (Jlopodeer u ap., 1979, 1980).

NOTICOLOR VO ONLARIN MUZAKIROSI

Qeyd etmok lazimdir ki, yeni T. spelta niimunalori 2011-2012-ci illordo Abseron ETB-da
secilmis 22 speltoid hibriddon yaradilmigdir. Sonraki illordo Qobustanda tokrar fordi se¢mo
naticosindo speltalara vo yumsaq bugdanin Asiya novaltisina aid hibridlor secilmisdir. Bozi
xotlordo tokrar pargcalanma miisahido edilmis, yeni spelta novmiixtolifliklori se¢ilmisdir. Yeni
novmiixtolifliklori qilgigli-qil¢igsiz olmasina, siinbiiliin  formasi vo sixligina, siinbiilciik
pulcuglar1 vo donin rongino gora forqlonirlor. Bozi ailolordon pargcalanma naticosino hom qil¢iqh
va qilgigsiz speltalar, hamginin yumsaq bugdanin (Triticum aestivum L.) kobud vo yarimkobud
Asiya (subsp. hadropyrum (Flaksb.) Tzvel.) vo zorif siinbiilli Avropa (subsp. aestivum)
ndvaltilarina aid hibridlor se¢ilmisdir. Spelta vo speltoidlerin todqiqi, dorz va siinbiil analizi
(2013-2018-ci illar) gostormisdir ki, niimunalorin yalmiz 1/3-i konstantdir. Digorlori iso
parcalanaraq yeni forma vo ndvmixtolifliklori amolo gotirmisdir. Coxillik tokrar se¢mo,
aqrobioloji goéstaricilarin analizi naticasinds 11 ndvmiixtalifliyine aid 27 yeni T. spelta niimunasi
Milli Genbanka tohvil verilmisdir (Cadval).

Yeni spelta nlimunalorinin analizi gostorir ki, hotta eyni ndvmiixtolifliyino aid genotiplor
hayat torzina, bitkilorin hiindiirliiyiing, siinbiillome miiddating, sar1 pasa davamliliga, siinbiiliin
struktur elementlorino vo mohsuldarhiga goo forqlonirlor. Genotiplorin oksoriyystinin hoyat torzi
payizliq (63%) va payizlig-yazhiqdir (25,9%). Yalniz 2 niimuns yarimpayizliq, 1 niimuns iso
yazligdir. Spelta genotiplorinds siinbiillomo miiddati, standart Qobustan sortu ilo miigayisodo
gec, yaxud cox gecdir (3-10 giin). Epifitotiya illorindo T. spelta niimunolori sar1 pasa giiclii
sirayatlonmos ilo segilirlor. Yalniz 2 niimuns (var. samurinflatum var. nova va var. recens) sari
pasa yiiksok davamli, Avropa novaltisina aid var. recens va var. album iso orta davamlidir. Yeni
T. spelta niimunalori hiindiir boylu (125,0-160,0 cwm), riitubatli soraitlords yatmaya davamsizdir
(1-3 bal). Yalniz 1 niimuna (var. samurinflatum) ortaboylu (125,0 sm), yatmaya nisbaton
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Cadval
Yeni T. spelta L. niimunalarinin agrobioloji gostaricilori, 2017-2018
g _ - _| e Siinbiilda =
g S| E | g2 |8 2§ % Zo £
S B T. spelta S = SEl 2 | < 2%z o | &F =N
x 2 novmiixtalifliklori s | =2 £sl 3 | E| 38 B Z Q92| 2T
o 2l & &5 @ |8 2% = £ |SE %
Gobustan, Standart 3 |12V | MR |105| 7 | 20,3 | 443 | 1,8 | 40,9 | 3710
13301 | var. asiduhamelianum 9+ | 15,V | 40S | 155 |1 | 13,2 | 316 | 1,1 | 33,9 | 270,0
13302 | var. dorofeevii 9 18V | 20S | 1451 | 120 | 324 | 1,3 | 38,9 | 217,0
13303 | var. dorofeevii 9+ | 18V | 20S (160 | 1| 116 | 20,0 | 0,8 | 39,5 | 266,0
13304 | var. shemachinicum 9 |19V | MS | 135 |1 | 126 | 40,1 | 1,6 | 39,2 | 240,0
13305 | var. duhamelianum 9 |20V | 40S | 145 |3 | 119 | 410 | 15| 37,0 | 266,0
13306 | var. pseudobaktiaricum 9 18V | 40S | 140 | 1 | 130 | 325 | 1,3 | 34,4 | 292,0
13307 | var. dorofeevii 9 17V | 40S | 150 | 3 | 144 | 37,2 | 1,2 | 33,4 | 233,0
13308 | var. asiduhamelianum 7 17V | 20S | 135 | 3 | 13,7 | 30,0 | 1,1 | 37,0 | 296,0
13309 | var. asialbispicatum 9 |17V | MS | 135 |3 | 150 | 26,0 | 1,1 | 41,6 | 273,0
13310 | var. subsharkordii 7 |16V | MS | 135 | 3| 135 | 424 | 16 | 36,6 | 335,0
13311 | var. subsharkordii 9 19V | MS | 1551|140 | 39,0 | 1,4 | 36,7 | 286,0
13312 | var. duhamelianum 9 17V | 70S | 145 |1 | 16,6 | 23,7 | 1,2 | 50,7 | 268,0
13313 | var. dorofeevii 7 |17V | 90S | 140 | 1| 158 | 343 | 15| 425 | 290,0
13314 | V& asiduhamelianum, | o | 45\, | s 155 | 1| 121 | 430 | 1.6 | 37,7 | 2750
var. dorofeevii
13315 | var. subsharkordii 9 18V | 40S | 150 | 1| 128 | 419 | 15 | 35,1 | 2950
13316 | var. asiduhamelianum 9 18V | 99S | 160 | 1 | 12,7 | 389 | 15 | 38,6 | 214,0
13317 | var. dorofeevii 5 18V | 99S [160 | 1| 12,3 | 425 | 1,4 | 33,9 | 319,0
13318 | var. dorofeevii 7 |18V | 99S [160 | 1| 13,0 | 39,3 | 1,3 | 32,6 | 214,0
13319 | var. dorofeevii 5 18V | 99S | 1451 | 150 | 39,3 | 1,0 | 26,0 | 280,0
13321 | V& samurinflatum 7 123v| R |125|5 | 137|303 | 1,8 | 59,8 | 290,0
var. nova
13322 xgi ﬁi(libacmnﬂat“m 7 | 17v | 60S | 130 | 5 | 14,8 | 344 | 1,3 | 36,7 | 300,0
13323 | var. karabachicum 7 16,V | 70S | 145 |5 | 16,0 | 46,9 | 1,8 | 38,7 | 290,0
13330 | var.recens 9 |20V | MR (140 | 1| 16,2 | 234 | 1,2 | 50,3 | 293,0
13333 | var.album 9 |18V | MR | 155 |1 | 156 | 40,0 | 1,1 | 26,2 | 243,0
13334 | var.album 1 |18V | MS [145|1 | 16,1 | 390 | 1,3 | 26,8 | 260,0
13344 | var.album 9 17V | MR 140 | 3| 15,0 | 33,0 | 1,4 | 41,6 | 252,0
13345 | var.recens 9 | 20.V R 135 | 5| 144 | 585 | 2,2 | 37,1 | 261,0
Minimum 1 |16V | 99S [125|1 | 116 | 20,0 | 0,8 | 26,0 | 214,0
Maksimum 9+ | 23.V R 160 | 5| 16,6 | 585 | 2,2 | 59,8 | 335,0
Orta 5 18V | MS | 145 | 2| 140 36,3 | 14| 379 | 2710

davamlidir. Amma, hatta kokdon yatma olduqda bels dolgun danlor formalasir (1000 donin orta
kiitlasi 37,9 q). Niimunolorin 70,4%-do 1000 donin kiitlasi 36,0 qramdan yiiksokdir (Cadval).
Yeni T.spelta niimunalorinin siinbiillori kobud, amma mohkomdir-yetisdikdo sinmur.
Stinbiillori uzun (10,0-14,0 sm), amma seyrokdir (13,0-19,4 adoad), stinbiiliin sixlig1 (D=11,6-16,6
odod) asagidir. Siinbiildo donlorin sayma (20,0-58,5 adad) vo kiitlosino (0,8-2,2 q), homg¢inin
1000 donin kiitlosino (26,0-59,8 q) gora yeni niimunalor koskin forqlonirlor. Bu olamotloro goro
minimal vo maksimal forq 2 dofadon ¢oxdur. Siinbiiliin struktur elementlorinin gdstaricilorinin
asagl olmasi, giiclii yatma, homginin sar1 pasla giiclii sirayostlonmoys goro yeni T. spelta
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niimunslorinin mohsuldarhg (214,0-335,0 g/m?), standart Qobustan sortundan (371,0 g/m?)
asagidir (Cadval). Spelta niimunolori, homginin “modonilik” olamatlorino — sinbulcuk
pulcuglarimin kobudluguna, donlorin pulcugla birlsmo doracosino géro do forglonirlor. Oksor
niimunoalards donlar donddyanda (“Wintersteiger LD 180" (560-1400 dovr/daqigo) asan doydlur.

Umumrusiya Bitkigilik Institutunun (VIR) Dagistan Tacriibo Stansiyasinda Diinya bugda
kolleksiyasinin speltaya aid 160,0 niimunosinin morfobioloji olamatlors goéro ndvdaxili
biomiixtolifliyi Oyronilmis vo asagidaki noticolor alinmisdir: Speltanin Avropa vo Asiya
novaltilar1 arasinda hundiirliiys, sonuncu bugumarasina - pedancle (yelkon yarpaqdan siinbiilo
godor mosafo) vo 1000 donin kiitlosino goro etibarli forglor miisahido edilmisdir; Avropa
novaltisinda yiiksak boylu genotiplorin daha ¢ox olmasina baxmayaraq onlar yatmaya daha
davamlidirlar; Asiya ndvaltist genotiplori donin iriliyino, tez siinbiillomoys vo donin daha yaxsi
doylilmasina gora secilmislor; Siinbiiliin uzunlugu, siinbiilciiklorin vo donlorin miqdarina goéra
forglor etibarli olmamisdir; hor 2 novaltida bitkilorin hundiirliiyii vo siinbiilciiklorin miqgdarina
goro variasiya ¢ox asagi, digor olamotlorin variasiyast iso orta dorocods (10-20%) olmusdur;
Asiya novaltisinda pedancle goro yiiksok variasiya (31,8%) miisahido edilmisdir. Kolleksiyada
saxlanilan spelta genotiplorinin hiindiirlityli 110-160 sm arasinda olmusdur. Avropa novaltisinin
oksor niimunslorindo (80%) boy 121-140 sm, Asiya novaltisinin 60 %-do iso 110-130 sm
olmugdur. Gorlindiiyli kimi, birincilordo yiiksok boylu genotiplor daha c¢oxdur. Buna
baxmayaraq, bu gostoriciyo goéro Asiya ndvaltisina aid niimuno (k-45366, Azorbaycan)
maksimum gostariciys-160 sm malik olmusdur (Pycramos, ["ammumos, 2000).

Speltanin Asiya (subsp. kuckuckianum Gokg.) ndvaltisina aid yeni niimunalarinds asagidaki
novmiixtolifliklori secilmigdir: var. dorofeevii (7 niimuna), var. subsharkordii (3 niimuna) va
inflyat (siskin) siinbiilciik pulcuguna malik var. asiduhamelianum (3 niimuns). Digor
var. asialbispicatum, var. pseudobaktiaricum, var. shemachinicum va var. karabachicum
novmiixtalifliklori bir niimuns ilo tomsil olunmuslar. Qil¢igsiz, qirmizi siinbiillii bir nlimuns 2
novmiixtolifliyino malikdir: inflyat - var. asiduhamelianum vo adi siinbiilli - var. dorofeevii.
Avropa (subsp. aestivum) novaltisina aid 7 niimuns tapilmisdir: var. duhamelianum - (2
niimunoa), var. recens (2 niimunoa) va var.album (3 niimuns). Bundan basqa, var. karabachicum,
var. samuricum noévmiixtalifliklorinin toyinedicilordo olmayan yeni inflat analoglar1 tapilmigdir.
Onlar, uygun olaraq var. karabachinflatum var. nova va var. SamurinflaOtlum var. nova kimi
toyin edilmisdir.

NOTICOLOR

Respublikamizin miixtolif orazilorindon toplanaraq VIR diinya kolleksiyasinda saxlanilan
Azorbaycan monsali speltalar biomiixtolifliyi ilo (saman vo donin 6l¢iilori, tez yetiskonlik, donin
ddyiilmasi vo s.) segilirlor.

Coxillik miisahidolorimiz speltanin ona genetik yaxin olan yumsaq bugdanin genofondunun
zonginlosdirilmosi iigiin perspektiv olmasini gostorir. Speltanit ndvarasi hibridlogdirmods totbiq
etmoklo yumsaq bugdanin yeni transqressiv, perspektiv olamot vo gen bloklar1 ilo tomin
edilmosindo, yeni yaradilmig sortlarin biotik vo abiotik faktorlara davamliliginin vo don
keyfiyyatinin yiiksaldilmasinds istifado etmok olar.

Seleksiya, nozarat vo digor pitomniklorde ndv torkibina vo ekocografi mongoyina gors
forglonon bugdalarin miixtalifliyi ¢arpaz tozlanma — tobii hibridlorin yaranmasina optimal sorait
yaradir. Belo soraitlordo spontan hibridlorin rastgelma tezliyi vo spektri yiiksolir, slamatlorin
forqliliyi noticesindo miixtolif ndv, ndvalti, ndvmiixtolifliyi qruplarma aid, homg¢inin
toyinedicilordo qeyd olunmayan yeni novmiixtolifliklori vo formalar yaranir. Novdaxili
mixtoliflik qiymatli seleksiya slamatlorinin kolleksiyasinin vo genetik monbolorin yaradilmasina
imkan yaradir.

Yeni spelta niimunoslorinin analizi eyni vo miixtolif ndvmiixtolifliklorino aid genotiplorin
hayat torzina, sar1 pasa davamliliga, siinbiillomo miiddstine, boy gdstaricilorine, mohsuldarliga
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vo onun struktur elementlorina gora farglondiyini gostarir. Yalniz 2 niimuns (var. samurinflatum
vo var. recens) sari pasa yiiksok davamlidir, 3 niimuns orta davamli (MR) digorlori davamsiz
(MS-99S) va hiindiir boyludur (130-160 sm). Yalniz 3 niimuns nisbaton tez siinbiillomoya gora
secilmisdir.

Yeni genotiplorin hamisinda, xilisuson riitubatli soraitlordo giiclii yatma miisahido olunur.
Stinbiiller uzun va seyrakdir — siinbiiliin sixlig1 ¢ox asagidir. Siinbiildo donlarin sayina, kiitlasins,
homg¢inin 1000 donin kiitlasino goro yeni niimunolor kaskin forqlonir - forq 2 dofodon ¢oxdur.
Stnbdlin struktur elementlorinin asag1 olmasi, giiclii yatma, homginin sar1 pasla siraystlonmo
sobobindon yeni speltalarin mohsuldarligi asagidir. Yeni spelta niimunslorinin botaniki
ndvmiixtolifliyi ilo sar1 pasa davamliliq arasinda slage tapilmamigdir.

Bugdalar {i¢iin ¢otin uzlasan olamotloro malik - tez siinbiilloyon vo sar1 pasa yiiksok
davamliliga malik asil payizliq (9+) spelta genotiplori secilmisdir. Yeni spelta kolleksiyasindan
yumsaq bugdanin genofondunun zonginlogdirilmasinds, biotik vo abiotik amilloro davamli, tez
stinbiilloyan vo yarimintensiv tipli adaptiv sortlarin yaradilmasinda ilkin seleksiya materiali kimi
istifado olunmas1 tévsiyo olunur.

okingilik moadaniyyatinin yiksalmosi, elmi toxumcgulugun inkisafi bugda tarlalarinda
spontan hibridlorin toplanilma ehtimalini, rastgalma tezliyini getdikco asagi salir. Ona gora do
toxirasalinmadan bolgalora ekspedisiyalar toskil etmoklo bugdalarin madoni ndvlarine va onlarin
yabani ocdadlarina aid materiallar1 toplayaraq miixtolif aqroiqlim soraitlorinds 6yronmokls
Respublikamizin bugda genofondunu zanginlosdirmak vacibdir.

Tosokkiir: Miiolliflor tarla todqiqat islorinin toskili vo aparilmasinda gdstorilon dostoya goro
Okingilik ETI Qobustan BTS-in rohborliyino vo omokdaslarina dorin minnotdarliglarini
bildirirlar.
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ATPOBUOJIOTUYECKASI XAPAKTEPUCTHUKA HOBBIX OBPA3IIOB
CIIEJBTHBI (Triticum spelta L.)

Xan6aaa Pycramos’?*, Mexpamk A66acos’, 3eiinan Aknapos’
Y Uncmumym zenemuueckux pecypcoe Munucmepcmea nayku u 06pazosans
Asepbatioacancrou Pecnybnuku
2Hayuno-uccredosamenbckuii uncmumym 3emnedeiis Munucmepemeo censeko2o Xo3aicmea
Aszepbatiosicanckoul Pecnybnuku

Cratbs MOCBSIIIEHA PEIKOMY M PEIMKTOBOMY BUy IJIEHUYATOMN Ie€KCAIIOMIHON IIIEHUIIbI — criesbTe. B
moceBax reHo()OHIA MIICHUIBI B yCIOBUIX AriepoHckord HOB, mpu moBBIIIEHHON BIaXKHOCTH BO3IyXa,
PE3KO MEHSIOIIMXCS THEBHBIX U HOUHBIX TEMIIEPATYP, POLIECCHI ONBIIIEHHUS U OIUIOJOTBOPEHHS HapyIIAKOTCA
— HaOII0JaeTCsl «BTOPHYHOE LBETEHHE». B Takux ycnoBHAX pa3HOOOpas3ue MIICHHIIBI, Pa3INYaroeHCs 1Mo
BUJIOBOMY COCTaBY M 3KOJIOro-reorpa(puueckoMy IPOUCXOXKICHUIO, CO3Ja€T ONTUMAIbHbIE YCIOBHS JUIA
MEPEKPECTHOTO OMBUICHHUS W CO3[AHMSI CIIOHTAHHBIX THOpHIOB. PacTeT yactoTa M CHEKTp NPHPOIHBIX
THOPHAOB, B pe3yJbTaTe pa3iMuuii NPHU3HAKOB CO3/IAI0TCS] HOBBIE PAa3HOBHUIHOCTH U (POPMBI, OTHOCSILIMECS K
pazimnunbiM BugaM. B 2012-2013 rr. xoMInieKcHbIe MOp(o-OHOIOTHYecKHe XapaKTePUCTHKHA CIIOHTAHHBIX
CHENBTOMHBIX THOPHUJIOB, COOpaHHBIX W3 IMoceBa TeHopoHIa Ha AmmepoHckord HOB, Obuth m3ydeHbl B
ycnoBusax HeoOecrieueHHOM Oorapbl ['oOycranckoit 30C. AHamu3 00pa3loB CIENbTHl MOKA3bIBACT, YTO
TeHOTHIIBL, TPHUHA/UIeKAIIME K OJHOM W TOW JK€ PAa3HOBHUAHOCTH, pa3MYarOTCs IO 00pa3y >KW3HH,
YCTOWYHMBOCTH K KENTOW prKaBUMHE, 10 CPOKaM KOJIOIIEHHS, MOKa3aTelsIM BBICOTBI, NMPOAYKTUBHOCTH U
CTPYKTYPHBIM 3JIEMEHTaM. Y BCEX HOBBIX T€HOTHUIIOB, BO BJIaXKHBIC TOAbI HAOIOAACTCS CHIIbHOE IOJIETaHue U
NopakeHue kENToi prkaBunHON. Tonbko 2 oOpasta o0mangaloT BBICOKOH, a 3 oOpasua — cpemHel ycToii-
YHUBOCTBIO K 9TOMY maTtoreny. OtoOpansl 3 00pasiia ¢ OTHOCHTEIBHO PAHHUM CPOKOM KoJjomeHus. Koiocks
JUTMHHBIE U PBIXJIbIE, IUIOTHOCTH OYeHb HU3Kasl. [lo KomMyecTBy 1 Macce 3epeH B KOJIOCeE, a TakkKe 0 Macce
1000 3epeH pazHuLa MeXAy OOpa3liaMd O4YeHb OOJbIlas — MUHMMAaJbHbBIE W MaKCHMAalbHbIC 3HAYCHMS
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OTIIMYaroTCs Oosee, yeM B 2 pasa. [IpoayKTUBHOCTE TE€HOTHIIOB CIICNTBTHI HU3KAs W3-32 HU3KUX CTPYKTYPHBIX
ANIEMEHTOB KOJIOCA, CHJILHOTO TIOJICTAHMS, a TaKKe TOPaXKECHHS JKEITOW pXKaBUMHOW. BeimM 0TOOpaHbI
HMCTHHHO O3UMBIE (9+) T€HOTHITHI CIIETBTHI, 00JIAAA0ITHe TPYTHO COUETAEMBIMU TSI CTICIBTHI TIPU3HAKAMH -
paHHUM CpPOKOM KOJIOIICHUS M BBICOKOH YCTOMYMBOCTBIO K JKENTON prkaBunMHe. Hamm MHOronetHue
HaOJIOJICHUS TIOKa3bIBAIOT, YTO CIIENIbTA TMPEICTABISACT COOON MEPCIIEKTHBHBIA WCXOIHBIA MaTepHaNl IS
oboraieHusi reHo(OH/Ia TEHETUYECKH ONM3KOM K HEl MATKOW IMIICHUIIBL. 32 CHeT BOBJICUYCHHS CIENBTHI B
MCXKBUIOBYIO I'I/I6pI/I}II/ISaIH/IIO BO3MOXXHO IMOBBICUTH KQYECTBO 3€pPHA, 4 TAKKC yCTOﬁ‘IHBOCTB K 6I/IOTI/IT-ICCKI/IM
1 aOMOTHYeCKHM (haKTopaM y HOBBIX COPTOB, CO3JAHHBIX 3a CUET Mepe/audl MSATKOHW IIIIEHHIE HOBBIX
TPaHCTPECCUBHLIX, TIICPCIICKTUBHBIX IIPU3HAKOB W TI'CHHBIX 6.HOKOB. HaHHYIO KOJUICKIIUIO  CIICJIBThI
PEKOMEH/TyEeM KCIOJb30BaTh B KAUECTBE MCXOJHOTO CEJICKIIMOHHOTO MaTepuaa Juis odorameHus reHodona
MSITKOW TIIIEHUIIBI C LENBI0 CO3JaHUs HOBBIX, YCTOHUYMBBIX K OMOTHYECKUM M aOHMOTHYECKHM (pakTopam
aJIAalITUBHBIX COPTOB.

Knrouesvte cnosa: peoxuil, peruxmoswiil, nienuamas nwenuya cnewvma, T. Spelta, subsp. spelta,
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AGROBIOLOGICAL CHARACTERISTICS OF NEW SPELTA SAMPLES (Triticum spelta L.)
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The article is devoted to the relic, rare, hulled grain hexaploid wheat - Triticum spelta. In crops of the
wheat gene pool in the conditions of the Absheron SEB, with high air humidity and sharply changing day
and night temperatures, the processes of pollination and fertilization are disturbed is observed "secondary
flowering". Under such conditions, the frequency and range of natural hybrids are increasing, morphotype
formation is observed, new forms appear, belonging to different species, subspecies, etc. Spontaneous
speltoid hybrids of bread wheat, collected from the sowing plant material of the gene pool in the
Absheron SEB were studied in the conditions of an unsecured rainfed land-Gobustan AES. Analysis of
spelta samples shows that even genotypes belonging to the same botanical variety differ in lifestyle,
resistance to yellow rust, heading time, height, productivity, and other elements of their structure. In all
new genotypes,during the wet humid years, are observed strong lodging and yellow rust lesions. Only two
samples have high, and three samples have medium resistance to this pathogen. Three samples were
selected with a relatively early heading period. The ears of spelt genotypes were long and with the low
spikelet density. By the number and mass of grains in the ear, as well as by the mass of 1000 grains the
difference between the samples is very large - the minimum and maximum values differ by more than 2
times. Were selected true winter (9+) spelt genotypes, which have difficult to combine traits for spelt -
early heading and high resistance to yellow rust. This material is recommended to be used as a initial
material for enrichment of the bread wheat gene pool, with the aim of creating new drought-, winter- and
frost resistant adaptive cultivars.
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KESNIiS POPULYASIYALARINDA TOXUMLARIN MORFOLOJI
PARAMETRLORI VO ONLAR ARASINDA KORRELYATIV OLAQO

SABIR HOSONOV'*, SEVINC 8. MOMMODOVA', HOZOR HUSEYNOV?

Ydzarbaycan Respublikasi Elm va Taohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlq pr.,
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2 ankaran tacriiba stansiyast, Lankoran §., Darquba kondi

hasanovsabir@92gmail.com

Bozi c¢otircicokli bitkilordo toxumlarmm parametrlori, asason do uzunluglar1 onlarin ciicorma
qabiliyyatina tasir gostorir. Ekstremal soraitlords bu daha qabariq goriiniir. Bels tadqiqat islorinin
aparilmasi boyiik praktik shomiyyat kasb edir. Bu maqgsadlo tadqgigat isindo miixtalif ekoloji sorait-
Iordon gotiiriilmiis asas morfoloji parametrlori (toxumun, endospermin v9 riiseymin uzunlugu) kaskin
farqlanan 10 kesnis (Coriandrum sativum L.) populyasiyasindan istifads edilmisdir. Kesnisin ciicartilori -
10 C-5 qador saxtaya davamhdir. Zoglanma dévriinds iso zoif saxtada belo talof ola bilirlor. Tadqigat
dovriinds Kkesnisin Lonkoran va Naxc¢ivan populyasiyasinin toxumlarimin uzunluglarn digoar populya-
siyalarin toxumlarmmn orta olgiilorini 1,06-3,76% iistolomisdir. Iran populyasiyasinin géstoricilori
populyasiyalarin iimumi gostaricilorindon 3,04% asagi olmusdur. Endospermin uzunluguna gors
Nax¢ivan, Lonkoran va Iran populyasiyalar1 tocriibado istifado olunan populyasiyalarin orta
gostaricilorini iistalomisdir. Riiseymin uzunluguna goéra Lonkoran, Naxcivan va Iran populyasiyalar
orta shomiyyatli 6lciido olmuslar. Riiseymlorinin nisbaton iri dlciilii olmalarma gors Goncs, Lankaran
vd Abseron populyasiyalar1 forqlonmisdir. Bu ii¢ populyasiyanmin gostaricilori digarlorinin iimumi orta
gostaricilorindon yiiksok olmusdur. Abseron, Hollandiya, Dagistan, Soki, Quba populyasiyalarinin
gostaricilori iso populyasiyalarin orta gostoricisindon asagi olmusdur. Todgigat zamam toxum,
endosperm va riiseymin Olciillori miiqayiso edilmisdir. Populyasiyalarda riiseymin uzunlugu 13,8-
19,0%, endospermin uzunlugu 16,3-20,3% vo toxumum uzunlugu 15,2-22,0% intervalinda doyismisdir.
In yiiksok ahamiyyatlilik riiseym vo endospermin nisbatinds Hollandiya (17,7-17,6%) va Soki populya-
siyalarinda (16,3-16,2%) geyds almmusdir. Six korrelyasiya slaqasi toxumun vo endospermin ol¢iilori
arasinda olmusdur. Zsif yaxud orta doaracods korrelyasiya asthihi@ riiseym ilo endospermin va toxumun
uzunlugu arasinda qeydo alinmisdir. Endosperm vo toxumun dlgiilori arasinda miisbot korrelyasiya
xarakterikdir. 9n Kkigik ol¢ii forglori Soki, Quba populyasiyalarinda geyds alinmisdir. Digar populya-
siyalarda bu gostarici nisbaton yiiksok olmusdur. Bu gostorici Lonkaran vo Abseron populyasiyasinda
maksimum hodds olmusdur.

Agar sozlar: kegnig, populyasiya, toxum, toxumgulug, morfometrik parametrior

GIRIS

Catirgigoklilor fasilosina (Umbelliferae Moris.) aid olan bir ¢ox terovoz bitkilarindo
riiseymin tam inkisaf etmomosi xarakterik hadisadir (byxapoB u nap., 2012). Toxumun belo
qurulusu onun hoyatiliyinin qisamiiddatliliyine, yavas cilicormosino vo sakitlik dovriine
meyilliyino sobob olur (banees u ap., 2012, 2013; byxapo u np., 2014). Xarici faktorlarin
tosirindon toxumun morfoloji parametrlorindo doyisiklik yaranir. Catirgi¢okli torovoz bitkilorinin
morfoloji parametrlorino ekoloji faktorlar, torpaqg-iglim soraiti, mineral maddoslorlo tominat,
aqrotexniki todbirlorin vaxtinda aparilmasi vo onlarin keyfiyyati ciddi tosir gostorir (Benech et
al., 1991; byxapos u np., 2019). Catirgigoklilordo toxumlarin miixtalif keyfiyyatliliyi toxumluq
bitkilorin ¢atirlorinin, hatta meyvalorinin belo yerlosmo yerindon asilidir (Pereira et al., 2008;
byxapos u np., 2014).

Tadqiqatgilar torofindon ¢otirin formalagma yerinin toxumlarin keyfiyyotino tosiri daha ¢ox
kok bitkisindo dyronilmisdir (Panayotov et al., 2010).

Heteromorfizm hadisasi (bir bitkido olan, bir birlorindon 6lgiiloring, ¢okiloring, rongina,
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morfoloji alamatloring, anotomik qurulusuna, ciicorma xiisusiyyatino vo digor olamatlorinoe goro
forglonan toxumlarin olmasi) ¢atirgigaklilor fasilasinin (Umbelliferae Moris.) bitkilorindo genis
yayilmisdir (Sun et al., 2009; Yao et al., 2010; Cao et al., 2015).

Tok-tok fordlor vo populyasiyalar ¢or¢ivasindo kompleks olamatlorine o climlodon sayima vo
okin keyfiyyatino goro forqlonon toxumlar da genis yayilmisdir (Mélken et al., 2005; Baskin et
al., 2013; Tongshun et al., 2014).

Cotirgicokli torovoz bitkilorindo meyvolorin morfoloji olamaotlorinin parametrlori onlarin
yetismo doracasindon, yigim vaxtindan, eyni zamanda mexaniki, fiziki tosirlordon, aparilmis
texnoloji omoliyyatlardan, qurudulma dorocosindon vo toxumun tomizlonmosindon asilidir.
Biitiin bunlar hamis1 kompleks sokildo toxumlarin miixtolif vaxtlarda (xiisuson do olverissiz
iglim soraitindo) ciicormasino sobab olur. Catirgigokli torovozlorin toxumlarinin morfoloji
parametrlori forqli temperatur rejimlorindo onlarin clicormasinin kinetikasina tosir gostorir
(baneeB u mp., 2012; byxapos wu np., 2016). Todqiqatcilar gostorirlor ki, siiyiid sortlarinin
toxumlar1 morfoloji elementlorinin Olgiilorine goro bir-birlorindon koskin forqlonir (byxapoB u
ap., 2014). Miioyyonlosdirilmisdir ki, kok toxumlarinin parametrlori ekoloji faktorlarin tasirindon
48-91% intervalinda doyiso bilor, bu zaman ekoloji faktorlar doyiskenliyin 39 %-ni tomin edir
(byxapos u ap., 2019).

Belaliklo do toxumlarin daxili qurulusunun morfoloji parametrlori bir torafdon tokamdil yolu
ilo méhkomlonmis olamaotdirso, digor torofdon xarici miihitin tosirindon adaptiv doyiskonliyo
meyilliyin noticasidir.

Nozoro almaq lazimdir ki, bazi ¢otirgicokli bitkilordo bu parametrlor, osason do riiseymin
nisbi uzunlugu, toxumlarin ciicorms qabiliyyatlorino xiisuson do eksterimal goraitlordo tosir
gostorir, bu istiqamotds aparilan todqiqat islori xiisusi praktiki maraq dogurur. Ona goro do bu
mogsadla tadqgiqat isindo kesnisin 10 miixtalif populyasiyasinin xatti morfoloji parametrlori
Oyronilmisdir.

Kesnis (Coriandrum sativum L.) Azorbaycanin biitiin bdlgalorindo becarilir.  Onun
ciicortilori -10°C -o godor saxtaya davamhidirlar. Zoglanma dovriindo iso zoif saxtada belo tolof
ola bilirlor. Yasil kiitlolori vitaminlorlo, makro vo mikro elementlorls zongindir. Istahi artirir vo
hozmi yaxsilagdirir. Torkibindo olan efir yagr 6dqovucu, antiseptik vo agrikosici xassoyo
malikdir (LLleBuenko u np., 2019; I'acanos u np. 2020).

MATERIAL VO METODLAR

Todgigat obyekti olaraq 10 kesnis populyasiyasi (Abseron, Iran, Giirciistan, Nax¢ivan,
Gonco, Lonkoran, Hollandiya, Dagistan, Soki, Quba) Oyronilmisdir. Toxumlarin vo
endospermlorinin uzunluglar1 stangensirkulla 6lgiilmiisdiir. Riiseyimin uzunlugu mikroskopla
miioyyanlosdirilmisdir. Bu moagsadlo toxum bir saat miiddstinda 14 %-li natrium hipoxlorid
mohlulunda isladilmigdir. Sonra axar suda yuyularaq distillo suyunda isladilmis filtir kagazinin
iistiino sorilmisdir. Hor bir toxum kosilmoklo onun endosperminin vo riiseyiminin uzunlugu
Olcililmiisdiir. Todqiqat dord tokrarda hor tokrar 20 toxumdan az olmamagqla aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Kesnigin (Coriandrum sativum L.) 10 populyasiyasinin Oyranilmasilo toxumlarin osas
morfoloji gostoricilori o ciimlodon endospermlorinin vo rliseymlorinin uzunluglar1 arasinda
miixtalif doracada forqlor vo olagalor mévcud oldugu miisyyon edilmisdir. Populyasiyalardan
asili olaraq variasiyalarda riiseymin uzunluq gostoricisi 13,8-19,0%, endospermin uzunluq
gostaricisi 16,3-20,3% vo toxumun uzunluq gostoricisi  iso 15,2-22,0% intervalinda olmusdur
(coadval 1).

Toxumun uzunluguna goro daha ¢ox doyiskonlik (22,0%) Lonkoran populyasiyasinda, on az
doyiskonlik (15,2%) Iran populyasiyasinda geydo almmusdir.

Endospermin uzunluguna gors ¢ox da bdyiik olmayan doyiskonlik Saki populyasiyasinda
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Cadval 1

Kesnis toxumlarinin xatti parametrlorinin populyasiyaya moxsus spesifikliyi

Niinunslor Toxumun uzunlugu, mm | Endospermin uzunlugu, mm Riiseymin uzunlugu, mm
Xep £SXep V,% Xep £SXep V,% Xept SXep V,%
Abgeron 3,66+0,12 17,8 3,31+0,10 17,6 0,975+0,02 15,1
fran 3,19+0,08 15,2 2,95+0,10 194 0,971+0,02 15,3
Glrcistan 3,32+0,13 18,3 3,07+0,09 18,4 0,865+0,02 16,2
Naxg¢ivan 3,82+0,13 19,3 3,563+0,12 20,3 0,910+0,02 17,1
Gonca 3,10+0,08 16,4 2,81+0,09 19,2 1,062+0,03 18,3
Lonkoran 3,29+0,12 22,0 2,94+0,10 19,7 0,995+0,03 19,0
Hollandiya | 3,22+0,10 18,7 2,90+0,09 17,7 0,955+0,02 17,6
Dagistan 3,20+0,09 16,8 2,94+0,08 16,5 0,958+0,01 13,8
Soki 3,34+0,10 17,3 3,30+0,09 16,3 0,916+0,02 16,2
Quba 2,91+0,09 19,2 2,75+0,08 17,0 0,912+0,01 144

miisahids edilmisdir. On yiiksok gostorici Nax¢ivan populyasiyasinda (20,3%), on asag1 gostorici
iso Soki vao Dagistan (16,3%, 16,5%) populyasiyalarinda qeyde alinmigdir. Naxgivan
populyasiyas: toxumunun uzunluguna goro orta gostoricini 1,2%, Abseron populyasiyasi is9
3,9%, iistolomisdir. Iran populyasiyasimin gostoricisi orta gdstoricidon 2,9 % asag1 olmusdur.
Endospermin uzunluguna gora Naxc¢ivan populyasiyasi tocriibanin orta gostoricisini 2,1%, Iran
vo Lonkoran populyasiyalar1 iso 1,2-1,5% iistolomisdir. ki populyasiyanin gostoricisi orta
gostariciya yaxin, bes populyasiyanin gostaricilori iso orta gostoricidon asagi olmusdur.

Riiseymin uzunluguna goro Giirclistan vo Soki populyasiyalart orta soviyyado yerlogmigdir.
On iri riiseym Gonco populyasiyasinda (1,062+0,03) geydo alinmigdir. Dérd populyasiyanin
gostoricilori orta gostaricidon asagi, dord populyasiyasinin gostaricilori iso orta haddon yiiksok
olmusdur. Qeyd etmok lazimdir ki, Lonkoran populyasiyasinin har ii¢ alamato goro gostaricilori
orta hoddi asmisdir. Riiseymin endospermo olan miinasibotindo on yiiksok gostorici Gonco
populyasiyasinda (1,75) geydo alinmigdir. Bu gostorici Nax¢ivan populyasiyasinda oldugundan
1,5 dofo c¢oxdur. ©On asagi gostorici Naxgivan populyasiyasinda (2,62) qeydo alinmisdir.
Endosperm va toxum oOlg¢iilorinin nisbatlari 0,04-0,35 intervalinda olmusdur. Burada doyiskonlik
ohomiyyatli doracodo asagidir.

Kesnis populyasiyalarinin =~ toxum vo endospermlorinin uzunluglar1 arasindaki forq
populyasiyalardan asili olaraq 0,04-0,35 mm intervalinda olmusdur. ©n bdyiik forq (0,35 mm)
Abseron vo Lonkoran populyasiyalarinda on kigik forq iso Soki populyasiyasinda (0,04 mm)
geydo alinmigdir. Toxum vo riiseymin Olgiilori arasindaki forq 2,04 - 2,91 mm olmusdur. ©On
boyiik forq (2,91 mm) Naxg¢ivan populyasiyasinda, on kigik forq iso (2,04 mm) Quba
populyasiyasinda geydo alinmisdir. Endosperm vo riiseym 6l¢iilorinin forq nisbati 1,84 - 2,62
mm intervalinda olmusdur. ©n kicik forq Quba (1,84 mm), on bdyiik forq Nax¢ivan (2,62 mm)
populyasiyasinda geydo alinmisdir (codval 2).

Cadval 2
Kesnis toxumlarinin asas parametrlori arasindaki farq

NUnunalor Toxum-endosperm, Toxum-riiseym, Endosperm-riiseym,

mm mm mm
Abseron 0,35 2,69 2,34
fran 0,24 2,22 1,98
Glrctistan 0,25 2,46 2,21
Naxg¢ivan 0,29 2,91 2,62
Goanca 0,29 2,04 1,75
Lonkoran 0,35 2,30 1,95
Hollandiya 0,32 2,27 2,27
Dagistan 0,26 2,24 1,98
Saki 0,04 2,42 2,38
Quba 0,16 2,00 1,84

24



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XII, Ne 2 (2023)

Miisbot korrelyativ asililiq toxum vo endosperm parametrlorindo, zoif yaxud da orta
korrelyativ asililiq riiseym va endospermin uzunluglar arasinda qeyde alinmigdir.

NOTICO

Azorbaycanda becarilon kesnis populyasiyalarinin toxum, riiseym vo endosperminin uzun-
luglar1 arasinda korrelyativ asililigin olmadigr askar edilmisdir. Onlara seleksiya shomiyyatli
olamotlor kimi baxmaq olar. Kesnisin Abseron populyasiyasinda hor ii¢ olamotin orta
gostoricilori artmigdir. Maksimal forglilik Hollandiya vo S$oki populyasiyasinin riiseym vo
endospermlarinin 6l¢iilorinin nisbatindo geyds alinmisdir.
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MOP®OJJIOI'MYECKHUE TAPAMETPBI CEMSH B ITIONTYJISAIUAX KOPUAHIPA U
KOPPEJ/ISIUOHHASA CBA3b MEXIY HUMUA

Ca6up Iacanos’, CeBunax A. Mamenosa', Xasap I'yceiinos’
YUncmumym cenemuyeckux pecypcos Munucmepcmea nayku u 06pazoeanus
Aszepbatioacanckou Pecnyoauxu
2 Jlenxopanckas onbimuas cmanyus

VY HEKOTOpBhIX 30HTUYHBIX PACTEHUI IapaMeTpbl CEMsH, B OCHOBHOM HX IUIMHA, BJIMAIOT Ha HX
CIOCOOHOCTh K MPOPAcTaHUIO0. B 3KCTpeMabHBIX YCIOBHUSIX 3TO MPOsBIAETCS B Oombluei creneHd. Llembro
pabotel ObuT0 M3ydeHue 10 BumoB kopumanapa (Coriandrum sativum L.), mpom3pacTarommx B pa3iuyHbIX
MOYBEHHO-KJIMMATHYECKUX ~ YCIOBHAX M PE3KO  OTIMYAIOUIMXCA OCHOBHBIMH — MOP(OJIOTHYECKUMU
napameTpamMy (JUIMHOM CeMeHH, dHocmepMa W 3apojsima). [IpopocTkn KopmaHapa MOPO30YCTOWYHBBEI U
BeiiepxuBatoT 110 -10°C. A B mepron pa3MHOKEHHSI OHM MOT'YT NMOTMOHYTh Aake Mpu cnabbIx Mopozax. 3a
TIEpHO/T MCCIIEOBAHMS JUTMHA CeMSH KopruaHpa u3 Jlenkopann n HaxndeBany npeBhICHIIa CpeTHAE pa3Mephl
ceMsiH |3 Jpyrux nomyisiuid Ha 1,06-3,76%. Ilokaszarenu upaHckoil momyisiuu Obutd Ha 3,04% Hioke
o0umx nokasateneil Bcex nomyisinuit. [lo ammue sumocnepma nomyssinyu Haxudesany, Jlenkopanu u Mpana
MIPEBBICUIN CpefHMe ToKasarenu. llo juiMHe 3apoiplia JICHKOpAHCKas, HAXWUYEBAHCKAas M HpaHCKas
TOMYJISIIIAN UMENM CpellHue pa3Mepbl. M3-3a OTHOCHUTENBHO OONBIIMX pa3MepOB 3apOJBIIICH BBIACISIIUCH
TSIHIDKUHCKAS, JICHKOPAHCKas, anmepoHcKas nomyssiuud. [lokasatenu 3Tux Tpex rpymn HOMyJsIIdid ObLin
BBIIIE, YEM y ApYrux nomyssinuil. [lokasaTeny ammepoHCKOH, TOUTaHACKOM, JareCTaHCKOM, IIEKUHCKOW U
ryOMHCKOM momynsiimii ObUIM HIDKE cpeaHero. B Xone uccnemoBaHUsl CPaBHHUBAUCH pa3Mepbl CEMSH,
SHIIOCTIEpMA W 3apOJbIia. B MOMysmusx JIMHA 3apojpliia BappupoBaia B auamazone 13,8-19,0%, miuxa
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sHpocnepma -16,3-20,3%, a mHa cemenu B npenenax 15,2-22,0%. HaunbonbIiee 3HaueHNUE B COOTHOIIICHUN
pa3Mepa 3apojpiia 1 dHIocnepma 3ahpuKcupoBaHo B momyrsiusx u3 [omrananu (17,7-17,6%), Lleku (16,3-
16,2%). Mexay pasMepaMu CEMEHH H SHIOCIIEpMa OOHapy>KeHa TecHast KOppesIMOHHas cBA3b. Crabast nin
yMepeHHass KOPpPCISIMOHHAS 3aBHCUMOCTh ObUIA 3aperucTpUpOBaHA MEXAY 3apObBIIEM, JITHHOM
SHJOCTIEPMA U CEMCHU. XapaKTepPHA MOJIOKHUTEILHAS KOPPEISIHS MEXIY pa3MepaMu 3HAOCTIEpMa U CEMEHH.
Tak, HauMeHbIIME pa3iuuus B pasMepax 3adukcupoBaHbl B momyisiuusx u3 llleku u ['yObr. B mpyrux
TOIMYJIALUAX 3TOT IIOKa3aTelib ObUI OTHOCHUTEIBLHO BBICOKHM. ODTOT IIOKA3arelb ObUI MaKCHUMalbHBIM y
JICHKOPAHCKOM M aIliepOHCKOU MOMYIISIHH.

Knwuesvie cnosa: ropuandp, nonyisayus, CcemeHd, CeMeHO0800CME0, MOp@omempudecKue
napamempul

MORPHOLOGICAL PARAMETERS OF SEEDS IN CORIANDER POPULATIONS AND THE
CORRELATION BETWEEN THEM

Sabir Gasanov'*, Sevinj A.Mammadova®, Khazar Guseynov?
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan
?Lankaran Experimental Station

In some umbrella plants, the parameters of seeds, mainly their length, affect their ability to
germinate. Under extreme conditions, this is manifested to a greater extent. The aim of the work was to
study 10 species of coriander (Coriandrum sativum L.) growing in different soil and climatic conditions
and differing sharply in the main morphological parameters. Coriander seedlings are frost-resistant and
can survive down to -10°C. During the study period, the coriander seeds length from Lankaran and
Nakhchivan exceeded the average seeds size from other populations by 1.06-3.76%. Indicators of the
Iranian population were 3.04% lower than the overall indicators of all populations. In terms of endosperm
length, the Nakhchivan, Lankaran and Iranian populations exceeded the average. In terms of embryo
length, the Lankaran, Nakhchivan, and Iranian populations were of average size. Because of the relatively
large embryos size, the Ganja, Lankaran and Absheron populations stood out. Indicators of Absheron,
Hollan, Dagestan, Sheki, Guba populations were below average. The size of seeds, endosperm, and
embryo were compared during the study. In the populations, embryo length ranged from 13.8-19.0%,
endosperm length from 16.3-20.3%, and seed length from 15.2-22.0%. The highest value in the ratio of
embryo to endosperm size was recorded in populations from Holland and Sheki. A close correlation was
found between seed and endosperm size. Weak or moderate correlation was recorded between embryo,
endosperm and seed length. Positive correlation between the size of endosperm and seed was typical.
Thus, the smallest differences in size were recorded in the populations from Sheki and Guba. In other
populations this indicator was relatively high. This index was maximum in Lankaran and Absheron
populations.

Keywords: coriander, population, seeds, seed production, morphometric parameters
Capa tagqdim etmigdir: Ayboniz Cavad qiz1 9liyeva b.e.d., dosent
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ABSERON SORAITINDO TEZYETISON KARTOF SORTLARININ
ALINMASI UCUN BASLANGIC MATERIALIN SECILMOSI

MIiRZAGA MIRZOYEV*, AYTON SiRINOVA '

Azarbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Insitutu, Baki, AZ 1106, Azadlq pr.
155

mirzayev.mirzagha@gmail.com

Miiasir dovrds basoriyyati narahat edon an miihiim problemlordon biri arzaq tahliikasizliyidir.
Insanlarin qidaya olan ehtiyacini, o ciimlodon onlarin osas orzaq mohsullar1 il tomin edilmosi
imkanlarm 6ziinds 9ks etdiron orzaq tohliikasizliyi eyni zamanda, shalinin aktiv va saglam hayat torzi
demokdir. Bu baximdan, strateji ohomiyyat kosb edon kartof bitkisi mohsullarina olan talobatin
O0donilmasi comiyyatin davamh inkisafinda asas gostoricilordon biridir. Odur ki, kartofun itmok
tohliikasi altinda olan sort va sort-formalarimin borpasi, miihafizosi, hom do yeni sort vo hibridlorin
alinmas1 homiss diqat morkszinds olmusdur.Tadqiqat aparmaqda moaqsadimiz qiymotli strateji
shamiyyat dastyan kartof istehsalim artirmaq iiciin tezyetiskanliys, yiiksok mohsuldarhga vo viris
xastaliklormma garst davamh olan niimunslori secib seleksiya prosesindo istifads etmakdir.Todqigat
materiali Kimi respublikamizin miixtalif rayonlarinda kartofculugla masgul olan fermerlardon, dovlat
toskilatlarindan va saxsi tasarriifat sahiblorindon alinms 50 kartof niimunasi gotiiriilmiisdiir. 9kindon
gabaq klonse¢md iisulundan istifado edilmis, yanmrularin formasi, tumurcuqlarin, gabigin rangi vo
digar slamatlors diqqat yetirilmisdir ki, bu da kartofun yeni sortlarinin alinmasi iiciin asas sortdir.
Metodikaya uygun olaraq bitkilor iizoindo fenoloji miisahidoalor, biometrik 6lcma islori aparilmis, hom
ds virusa sirayotlonma, eloco do mahsuldarhq gostaricilori qiymatlondirilmisdir. Todqigat zamam
kolleksiya niimunolori icorisindon tezyetiskonliyo goros Tovuz, Qusar vo Somkir rayonlarimmdan
gotiiriilmiis sort-formalar secilmis vo bu niimunalor seleksiya isini davam etdirmak iigiin perspektivli
baslangic material kimi giymotlondirilmisdir. Standart kimi goétiiriilmiis Telman sortunda erkon
cicokloms 19-24 may tarixlorinds miisahids edilmisdir ki, bu da sec¢ilmis niimunslorlo miiqayisodo
nisbaton asagi gostaricidir. Secilmis vo seleksiya prosesini davam etdirmok iiciin tovsiya edilon bu
niimunalords virus xastaliklorine davamhliq vo mahsuldarhq digar sortlardan yiiksakdir.

Acar sozlar: kartof, arzaq tohliikasizliyi, sort, hibrid, fenoloji msahidalor, biometrik
ol¢malor, tezyetiskonlik

GIRIS

Kartof (Solanium tuberosum L.) Qusiiziimii (Solanaseae Juss.) fasilasina aid olan goxillik ot
bitkisidir. Istifado dairosinin genisliyino gora (orzaq, yem, nisasta, spirt, tibb vo s.) kartof bitkisi
cox boyiik istiinliiklora malikdir. Kok yumrularinin torkibinde 75% su, 22% quru madds, o
climlodon 17,5% nisasta, 0,5% sokor, 2% ziilal, 0,2% yag, 0,8% selliiloza, 0,9% mineral
maddolor, habelo xeyli askorbin tursusu, nikotin tursusu, tiamin, alanin, arginin, valin, aspargin
kimi amin tursular1 vardir (Sliyev, 1997). Tozo yumrulart C vo B qurupu vitaminlori ilo daha
zongindir (BaBumnos u ap., 1981). Toqiqatlar gostorir ki, kartof, torkibindaki yiiksok miqdarda
flavonoid, karotinoid vo fenol tursularr1 hesabina antioksidant tosiri géstorir vo eyni zamanda bu
maddolor qaraciyordo, yogun bagirsagda omolo golon xor¢ong hiiceyralorinin inkisafini
deaktivlosdirir.

Tarovazgilikdas tezyetison sortlardan istifade edilmasi yay movsiimiinds shalinin kartofa olan
tolobatinin 6donilmasindo xiisusi ohomiyyat kasb edir. Lakin, nozoro alinmalidir ki, tezyetison
kartof sortlarindan yiiksok vo keyfiyyatli mohsul goétiirmak iiciin bitkilor intensiv olaraq qida
maddolari vo mikroelementlorls tomin edilmalidir (Poxuukos u ap., 1984).

Miiasir dovrde bosoriyyoti narahat edon on miihiim problemlordon biri orzaq
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tohliikesizliyidir. Insanlarin gidaya olan ehtiyaclarini, o ciimlodon onlarin asas arzaq mohsullari
ilo tomin edilmasi imkanlarin1 6ziinde oks etdiron orzaq tohliikssizliyi eyni zamanda, ohalinin
aktiv vo saglam hoyat torzi tiglin vacibdir.

Todgigat iginin osas moqgsadi qiymatli strateji ohomiyyot dasiyan kartof istehsalinin
artirilmasi tgiin biitlin mévcud imkanlardan istifado etmoklo (toxumgulugun diizgiin vo elmi
osaslarla togkili, bir ildo iki mohsul gotiiriilmasi vo s.) yanasi, tezyetiskonliyo, yiiksok
mohsuldarliga, virus xastoliklorino gars1 davamliliga vo digor qiymatli xiisusiyyeotloro malik sort
va hibridlerin yaradilmasidir.

MATERIAL VO METODLAR

Genetik Ehtiyatlar Institutunun Abseron Elmi-Tocriibo Bazasinda, respublikamizin miixtolif
regionlarinda kartof¢ulugla masgul olan fermerlordon, dovlot togkilatlarindan vo soxsi tosarrlifat
sahiblorindon gotiiriilmiis 50 kartof nlimunasi lizorindo elmi-todqiqat isi aparilmisdir. Baglangic
materiallar klon seleksiyasi yolu ilo se¢ilmis vo 9 mart 2022-ci il tarixdo aciq sahoyo okilmisdir.
Tadqiqgat dovriindo bitkilor tizorinds fenoloji miisahidalor (ciicormo, qongalomo, ¢igokloma vo s.),
biometrik 6l¢gmo vo morfoloji tohlillor (yarpaqlarin sayi, govdelorin hiindiirliiyli vo miqdari)
aparilmis, eyni zamanda virusa tutulma doracasi vo eloco do mohsuldarliq gostaricilori miioyyon
edilmisdir. Becorma vo seleksiya islori kartof bitkisi iiclin qobul edilmis qaydalara vo diinya
kolleksiyasinin dyronilmosi metodikasina uygun olaraq yerino yetirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bioloji xlisusiyyatlorino gors kartof bitkisinin inkisafini sorti olaraq li¢ morhaloys bolmok
olar: 1) clicormadon ¢igoklomonin baslangicinadok olan dovr; 2) kiitlovi ¢igcoklomo; 3) gévdonin
inkisafinin dayanmasi1 vo tobii saralma. Bu bolgli daxilinds, birinci va iigiincii morhalo ilo
miiqayisads ikinci morhalods yumrularin inkisafi daha intensiv gedir.

Todqgiqatlar gostorir ki, kartof bitkisinin inkisafinin birinci morholesinin davam etmo
miiddoti sortlar daxilindo c¢ox ciizi forglorlo miisayiot olunursa, ikinci morholods forq daha
boyiikdiir. Belo ki, tezyetison sortlarda mohsulun intensiv toplanmasi 26-28 giinds, ortatezyeti-
sonlorda 34-36, orta vo gecyetisonlordo iso 43-45 giinda bas verir. Ugiincii morholods do demok
olar ki, bu ganunauygunluq 6ziinii gostorir (BaBumoB u ap., 1981). Analoji voziyyot bizim
todgiqatda da 6z oksini tapmisdir. Umumiyyotlo, kartofun vo digor kond tosorriifat1 bitkilorinin
seleksiyasinin ugurla basa ¢atmasi li¢lin tadqgiqatci hor seydon avval, tadqiq etdiyi bitkini yaxsi
tanimali, onun inkisaf morhololorini, o ciimlodon tolobatini dorindon bilmoli vo diizgiin qiy-
moatlondirmayi bacarmalidir. Oks halda, seleksiyacinin miisbat notico oldo etmosi qeyri
mumkdndur.

Respublikamizin torpag-iqlim soraitine uygun olaraq tez, orta tez vo orta yetison yiiksok
mohsuldar, fitoftoroz vo virus xostoliklorino davamli, yiiksok dad keyfiyyotino malik olan vo
eloca do mexaniklogdirma proseslorine davamli sortlarin yaradilmasi vacibdir (©mirov, 1987).

Tezyetiskonlik kond tosorriifati  mohsullar1 istehsalinin  artirilmasinda  vo  davamli
istifadasinds on mithiim shamiyyat kasb edon gostaricilordon biridir. Bu slamat birinci ndvbada
sortdan, torpaq - iqlim soraitindon, begormo texnologiyasindan vo s. amillordon asilidir.
Tadqiqat zamani tezyetiskonlik gostaicisi kolleksiya niimunaslari arasinda vo eloco do standart
sortla miigayiso edilorok qiymatlondirilmisdir.

Asagidaki cadvaldos kolleksiya materiallari tizerinde aparilan fenoloji miisahidslordon aydin
gorliniir ki, miixtolif ekoloji-cografi orazilordon gotirilmis niimunolordo inkisaf gostoricilori
(clicormo, qdngolomo, cicoklomo) bir-birindon nozors ¢arpacaq doracodo forglonir. Belo ki, 9
mart tarixindo okilmis kartof niimunalori 6-21 aprelds fordi (25%), 13 aprel - 5 mayda kiitlovi
(75%) sxas vermis, fordi qongoloma 24 aprel — 14 may, kiitlovi ¢igokloma iso 24 aprel — 24 may
tarixlorino tosadiif etmisdir. On erkon ¢igoklomo Tovuz (4 - 12 may), Qusar (8 — 15 may) vo
Somkir (8-19 may) rayonlarindan gétiirlilmiis sort-formalarda qeydo alinmisdir.
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Cadval 1
Kartof niimunalarinds fenofazalarin gedisi

N | Niimunonin | Gotraldiyd | Okin | Clearmd Qongoloma | Cigoklomd

- adi yer tarixi 25% 5% | 25% 75% | 25% | 75%
1 2 3 4 5 6 7 8 9 10
1 Telman (st.) ETTI 0.03.22 | 13.04 | 18.04 | 7.05 17.05 | 19.05 | 24.04
2 s/f-1 Quba 0.03.22 | 13.04 | 28.04 | 4.05 12.05 | 12.05 | 22.05
3 s/f-2 Quba 9.03.22 | 13.04 | 21.04 | 04.05 11.5 12.05 | 20.05
4 s/f-3 Quba 9.03.22 | 13.04 | 23.04 | 7.05 11.05 | 12.05 | 22.05
5 s/f-4 Quba 9.03.22 | 15.04 | 21.04 | 5.05 12.05 | 12.05 | 24.05
6 s/f-1 Xagmaz 0.03.22 | 11.04 | 21.04 | 4.05 11.05 | 10.05 | 24.05
7 s/f-2 Xagmaz 0.03.22 | 15.04 | 194 7.05 | 13.05 | 12.05 | 21.05
8 s/f-1 Qusar 9.03.22. | 17.04 | 26.04 | 7.05 11.05 | 13.05 | 21.05
9 Anna Qusar 9.03.22 | 17.04 | 23.04 | 7.05 | 12.05 | 13.05 | 19.05

Karenina

10 s/f-2 Qusar 0.03.22 | 9.04 | 15.04 | 4.05 12.05 8.5 15.05
11 s/f-3 Qusar 9.03.22 | 11.04 | 18.04 | 5.05 10.05 | 8.05 19.05
12 s/f -1 Dovagi 9.3.22 | 17.04 | 28.04 1.05 13.05 6.05 18.05
13 s/f-1 Tovuz 9.03.22 | 8.04 14.04 | 29.04 | 10.05 | 4.05 12.05
14 s/f-2 Tovuz 0.03.22 | 11.04 | 18.04 | 3.05 13.05 | 8.05 | 19.05
15 s/f-1 Somkir 0.03.22 | 11.04 | 18.04 | 3.05 13.05 | 8.05 19.05
16 s/f -2 Somkir 9.03.22. | 11.04 | 18.04 1.05 12.05 6.05 17.05
17 s/f-1 Godaboy 9.03.22. | 17.04 | 25.04 | 8.05 17.05 | 19.05 | 24.04
18 s/f-3 Tovuz 9.03.22 | 19.04 | 25.04 | 7.05 16.05 | 19.05 | 24.05
19 s/f-4 Tovuz 0.03.22 | 8.04 | 13.04 | 4.05 12.05 | 12.05 | 18.05
20 Omiri 600 ETTI 0.03.22 | 11.04 | 18.04 | 8.05 18.05 | 15.05 | 22.05
21 s/f-2 Godaboy 9.03.22 | 6.04 15.04 | 8.05 18.05 | 13.05 | 23.05
22 s/f -3 Godaboy 9.03.22 | 13.04 | 19.04 | 9.05 19.05 | 15.05 | 25.05
23 Nialit Godabay 9.03.22 | 1304 | 19.04 | 10.5 | 21.05 | 14.05 | 24.05
24 s/f-3 Somkir 9.03.22 | 13.04 | 19.04 | 10.05 | 20.05 | 16.05 | 26.05
25 sif-4 Godaboy 9.03.22 | 11.04 | 19.04 | 10.05 | 21.05 | 13.05 | 26.05
26 Razara Colilabad 9.03.22 | 13.04 | 22.04 | 3,05 7.05 11.05 | 20.05
27 s/f-1 Lerik 9.03.22 | 13.04 | 22.04 | 5.05 7.05 11.05 | 22.05
28 Arizona Coalilabad 9.03.22 | 11.04 | 21.04 | 5.05 12.05 | 11.05 | 17.05
29 s/f Calilabad 0.03.22 | 17.04 1,05 7.05 15.05 | 17.05 | 23.05
30 s/f-2 Lerik 9.03.22 | 17.04 1.05 7.05 16.05 | 17.05 | 21.05
31 s/f-1 Soki 9.03.22 | 17.04 1.05 8.05 16.05 | 17.05 | 20.05
32 Ceri Coalilabad 9.03.22 | 17.04 | 1.05 8.05 16.05 | 17.05 | 23.05
33 s/f-2 Soki 0.03.22 | 15.04 | 22.04 | 5.05 16.05 | 11.05 | 22.05
34 s/f-3 Soki 0.03.22 | 13.04 | 27.04 | 5.05 16.05 | 14.05 | 20.05
35 s/f-1 Oguz 9.03.22 | 13.04 | 27.04 | 9.05 15.05 | 14.05 | 19.05
36 Udaca Colilabad 9.03.22 | 15.04 | 27.04 | 9.05 15.05 | 14.05 | 19.05
37 s/f-1 Qax 0.03.22 | 21.04 | 04.05 | 25.05 | 30.05 - -
38 s/f-2 Qax 0.03.22 | 18.04 | 24.04 | 12.05 | 17.05 | 18.05 | 26.05
39 s/f-1 Balakon 9.03.22 | 13.04 | 27.04 | 4.05 18.05 | 12.05 | 21.05
40 s/f-2 Balakon 9.03.22 | 9.04 | 21.04 | 6.05 11.05 | 11.05 | 19.05
41 s/f-4 Godaboy 9.03.22 | 16.04 | 24.04 | 11.05 | 17.05 | 18.05 | 26.05
42 s/f-1 Boarda 9.03.22 | 17.04 | 29.04 | 12.0 17.05 | 17.05 | 24.05
43 s/f-2 Boarda 0.03.22 | 19.04 | 24.04 | 9.05 14.05 | 13.05 | 21.05
44 s/f-1 Godaboy 9.03.22 | 15.04 1.05 12.05 | 17.05 | 10.05 | 26.05
45 s/f Masalli 9.03.22 | 13.04 | 21.04 | 10.05 | 15.05 | 14.05 | 21.05
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1 2 3 4 5 6 7 8 9 10
46 sif-2 Masalli 9.03.22 | 12.04 | 21.04 | 10.05 | 17.05 | 14.05 | 23.05
47 s/f-3 Masalli 9.03.22 | 12.04 | 21.04 | 9.05 | 17.05 | 14.05 | 22.05
48 s/f-3 Lerik 9.03.22 | 07.04 | 17.04 | 14.05 | 18.05 | 19.05 | 24.05
49 sif-1 Lonkoran 9.03.22 | 07.04 | 17.04 | 8.05 | 15.05 | 13.05 | 21.05
50 sif-2 Lonkoran 9.03.22 | 07.04 | 13.04 | 8.05 | 19.05 | 15.05 | 24.05

Standart kimi gotiiriilmiis Telman sortunda iso erkon ¢igcoklomo 19 - 24 may tarixlorindo
misahido edilmisdir ki, bu da secilmis niimunoslorlo miiqayisodo asagi gostoricidir. Tezyetis-
konlik xiisusiyyaeti ils {istlin olan bu sort-formalar virusa davamlilifina vo mohsuldarligina gora
do digorlorindon forqlonmisdir.

Beloliklo, tezyetiskonlik istigamotindo seleksiya isini davam etdirmok {igiin se¢ilmis
niimunolor (Tovuz, Qusar vo Somkir rayonlarindan gotiiriilmiis sortformalar) virus xostaliklorino
davamli olmaqla yanasi, hom do yiiksok tosorriifat gostoricilorine malik oldugundan kartof
bitkisinin yeni sort vo hibridlorinin alinmasinda qiymatli baslangic material ola bilor.

NOTICO

Kartof sortlarimin tezyetiskonliyi istiqgamotindo seleksiya islorini davam etdirmok {iciin
respublikamizin Tovuz, Qusar vo Somkir rayonlarindan toplanmig {i¢ sort-formadan (Ne 9, 12,
14) istifado edilmasi magsodouygundur.
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OTBOP IEPBUYHOI'O MATEPHAJIA JUISA TIOJIYYEHUA CKOPOCIIEJIBIX COPTOB
KAPTO®EJIA B YCIOBUAX ABIHIEPOHA

Mup3ara Mup30eB*, Aiiten LllupunoBa
Hucmumym cenemuueckux pecypcos Munucmepcmea nayku u 0opazoeanust
Aszepbatiodicanckoui Pecnybnuxu

[IponoBonbcTBeHHAsT 0€30MAaCHOCTh OJHA W3 OCHOBHBIX MPOOJIEM COBPEMEHHOCTH, HO HapsAgy ¢
obecrnieueHueM HEOOXOIMMBIMU MTPOAYKTaMU TUTAHUS, OHA JOJDKHA CIIY>KHUTh 3/JOPOBON U aKTUBHOU KU3-
Hu HaceneHus. C 3TON TOYKM 3pEHUs, OJHUM M3 OCHOBHBIX IMOKAa3aTeJIel pa3BUTHS OOIIECTBA SBISCTCS,
o0ecriedyeHne HACENeHHsI CTPATeTHYECKH BAaXKHBIM IPOJOBOJBCTBEHHBIMU MPOAYKTaMH, B TOM HHCIIE
kaptodeneM. VIMEHHO MO3TOMY BOCCTAaHOBJICHHE U OXpaHa COPTOB M (opM KapTodens, HaxOSIuxcs
MOJT yTPO30H MCUYC3HOBEHUS, a TAKXKE CO3/IaHUE HOBBIX COPTOB U THOPHUIOB BCETIa HAXOMINCH B IIEHTPE
BHUMaHUs. OCHOBHOW IIeNbI0 Hamiei paboThl SBISUICS OTOOP ¥ HCIIONB30BAaHUE B CEJEKIIMOHHBIX
MpoIeccax CKOPOCIIENBIX, BBICOKOYPOXKAMHBIX, YCTOWYHMBBIX K BHUPYCHBIM 3a00J€BaHHAM M HambOoiee
MPHUCIIOCOOJICHHBIX K arpodKOJIOTMYSCKUM YCIOBHUSM HAIlled pPECHyOJIMKH COPTOOOPAa3IoB KapTOQes.
Matepuanom Juis uccienoBaHusi Hocayxmim 50 o0pas3moB kaprodens, MOMydeHHBIX U3 (pepMepcKux
XO3SICTB, TOCY/TAPCTBEHHBIX OPTaHU3AlNN M MENKUX XO03S1iCTB, 3aHUMAIOIINXCS BRIPAIIUBAHUEM KapTO-
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(enst B pa3mUYHBIX peruoHax pecryoiuku. [lepen mocankoi UCMONb30BaIl METO KIIOHOBOU CEJICKIIHY,
mpoBoaAWaN 0TOOp Mo (dopme KiITyOHEH, OKpacke MOYeK, KOXKYphl W IPYTHe MPU3HAKH, YTO SIBISIETCS
TJIABHBIM YCIIOBHEM MOJYYCHHUSI HOBBIX COPTOB KapTtodels. B cOOTBETCTBUU ¢ METOIMKOW MPOBOIUIN
(eHomornveckne HaONIONCHUS, OMOMETPUYECKUE HW3MEPCHHS, a TaKXKe OICHUBAIM TIPOICHT 3apa-
KAEMOCTH BUPYCAMU U TOKA3aTelN yPOKaHHOCTH Y M3y4aeMbIX 00pa3noB. B xoje uccienoBanuii ObLTH
oToOpaHbsl Hambonee cKopocmensie coproodpasubl u3 Toysckoro, I'ycapckoro u Illamxmpckoro
palioHOB, KaK MEPCIIEKTUBHBIM MCXOMHBIA MaTepuan i OyIyImIuX CENEeKIMOHHBIX paboT. Y copra
TenbmaH, B3ATOrO 3a STAJIOH, PaHHEE IIBETCHHE OTMEYCHO 19-24 wmasi, 4TO SBISIETCS OTHOCHUTEIHHO
HU3KUAM TI0Ka3aTeJIeM 110 CPaBHEHHIO ¢ OTOOpaHHBIMH oOpaslaMu. DTH 0o0paslbl, OTOOpaHHBIE U PEKO-
MEHZOBaHHBIE ISl IPOJOIHKEHUS CENIEKIIMOHHOTO Tporecca, 001anatT 0oiiee BRICOKOW YCTOWIHBOCTHIO
K BHUPYCHBIM 3a00JICBaHUSAM U OoJiee BBICOKOW MPOAYKTUBHOCTHIO, 4eM japyrue copra. HeoOxomumo
OTMETHTh, YTO I[BETCHHE y cTaHaapTHOro copta Telman wabmonanocsk B 19-24 uncnax mas, 4To MO Cpas-
HEHHIO C OTOOpaHHBIMH O0pa3laMyd OTHOCHTEIHHO TO3AHHH ToKaszarenb. OTOOpaHHBIE W PEKOMEH-
JIOBaHHBIC I TIPOJOJDKCHHS CEJICKIIMOHHOTO TIpolecca 00pasibl OTIUYAIOTCS YCTOWYMBOCTBIO K
BHUPYCHBIM 3200JIEBAaHUSM M OTHOCUTEIFHO BEICOKUMU TIOKA3aTEISIMH YPOKAWHOCTH.

Knrouesvle cnosa: rxapmoghenv, npooogoabcmeenHas 0Oe30nacHocmv, copm, eubpuo, @enono-
2uyecKue HabooeHUsl, OUOMempUiecKue UsMepeHusl, CKOpOCHeil0Cnb

THE SELECTION OF PRIMARY MATERIAL OF THE EARLY-MATURATING POTATOES
IN ABSHERON CONDITIONS

Mirzagha Mirzayev*, Ayten Shirinova
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

Food safety is one of the most important problems that concern people in modern times. Food
security, which includes people's need for food and the ability to provide them with main food products,
also means an active and healthy lifestyle of the population. From this point of view, meeting the demand
for strategically important potato (Solanum tuberosum L.) plant products is one of the main indicators in
the sustainable development of society. Because of these, the restoration and protection of endangered
varieties and variety-forms of the potato plant, as well as the acquisition of new varieties and hybrids,
have always been at the center of attention. The current paper's aim is to conduct research is to select and
use in the selection process samples that are resistant to early maturity, high productivity and viral
diseases in order to increase the production of potato crops of valuable strategic importance. The
experiment was carried out on 50 potato samples taken from farmers, state organizations and private farm
owners engaged in potato growing in different regions of our republic. The cloning method was used
before planting, the shape of tubers, the colour of shoots, skins and other characteristics taken which are
the main condition for obtaining new potato varieties. According to the methodology, phenological
observations, and biometric measurements were analyzed on plants, and the percentage of virus infection,
as well as productivity indicators, were determined. In the during the study, the samples of the collection
were selected for their early ripening from Tovuz, Qusar and Shemkir districts, and these samples were
evaluated as the perspectively primary materials for continuing the breeding work. It should also be noted
that the Telman variety, taken as a standard, had early flowering on May 19-24, which showed a
relatively lower indicator than the selected samples. Selected and recommended these assessments to be
continued in the selection process, indicated differently from others due to their resistance to viral
diseases and productivity.

Keywords: potato, food security, variety, hybrids, phenological observations, biometric
measurements, early ripening
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UOT 581.5/1

AZORBAYCANDA YAYILAN VOLOMIR (Avena L.) CINSI NOVLORININ
SOMOROLI ISTIFADO PERSPEKTIVLORI

GUNEL QULIYEVA
Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadhgq pr., 155
gunelquliyeval985@mail.ru

Mboqaloda Azarbaycanda yayilan, kond tasorriifati ii¢ciin ohomiyyoatli 15 volomir néviiniin (A.
eriantha Durieu, A. clauda Durieu, A.wiestii Steud., A. malzevii Tzvel., A. strigosa Schreb., A.
barbata Pott ex Link, A. bruhnsiana Grun., A.fatua L., A. meridionalis (Malz.) Roshev, A. macrantha
(Hack.) Malzev, A. trichophylla C. Koch, A. ludoviciana Durieu, A. orientalis Schreb., A. byzantina
C. Koch, A. sativa L.) bioloji xiisusiyyatlari taqdim edilmishar bir néviin kimyavi tarkibi, dorman,
yem va drzaq shamiyyati haqqinda molumat verilmisdir. Valomir bitkisindon miixtalif xastaliklorin
miialicosinda (0skiirak, bogaz agrisinda) istifads olunur. Valomir yarmasi 6z qidalihg vo kaloriliyi
cohatdon qiymotli yeyinti mahsuludur. Vaolomirdon hazirlanan yarma pohriz vo usaq xoraklori ii¢iin
yiiksok keyfiyyotlidir. Bu bitkilor yem bazasinin moéhkomlondirilmasinds do xiisusi yer tutur.
Ondan heyvanlar ii¢iin quru ot, silos, yasil kiitlo, hamcinin, sanayeds kagiz istehsali miiassisalorinda
istifads edilir. Yumsaqcicokli volomir, siibhali volomir vo Bruns volomiri asason Abseronda, qumsal
sahalordo dominanthq taskil edirlor. Bu valomirlorin qumsal sahalorin méhkomlandirilmasinds vo
bitki fitosenozlarinda da shamiyyasti boyiikdiir. Kimyavi torkibino gors volomir ziilallar1 bugda
ziilallarindan geri qalmir, hatta bazi amin tursularina gors onlar iistaloyir. Volomir cinsi novlari
suda holl olan B qrup vitaminlori vo kalsiumla zongindir. Tarkibindaki ziilal vo yagin miqdarina
gors volomir yarmas1 dar1 vo qarabasaq yarmasindan gat-qat zongindir. Valomir yagi asas etibari
ilo qliserid, olein va linolin tursularindan ibaratdir ki, bunu da heyvanlar havasls yeyir. Valomir
doni yagin miqdarina gors qida kimi slave yag manbayi, atlar va digor kond tasorriifati heyvanlari,
homc¢inin, ev quslan iiciin avaozsiz konsentratdir. Volomir cinsi névlorinin torkibindo miixtalif
keyfiyyatli kimyavi komponentlorin olmasi bu bitkini qida vo yem moaqsadlari iiciin qiymatli edir.

Acgar sozlor: valomir, Azarbaycan, nov, cins, dorman, yem

GIRIS

Volomir ndvlaerinin yem va qida doyori donin yiiksok keyfiyyati ilo miioyyan edilir. O,
faydal1 bitki kimi FAO-nun (9rzaq vo kond tosorriifati izro Beynolxalq toskilat) gobul etdiyi
miihiim bitki cinslori siyahisina daxil edilmisdir.

Volomir cinsinin diinyada yayilan 76 noviindon 16-s1 modoni becarilondir. Azorbaycanda
madoni volomirin 2 ndvii daha ¢ox yayilmisdir: okin volomiri (Avena sativa L.) vo bizans
valomiri (Avena byzantina C Koch).

Volomir bitkisi bugda va arpa ilo miiqayisads daha yenidir. Onu bizim eramizdan avval 2-Ci
minillikdo becormoyo baslamislar.

Volomir ziilallart insan vo heyvan ii¢lin biitiin vacib amin tursularini verir. Torkibino goro
volomir ziilallar1 bugda ziilallarindan geri qalmir, hotta bozi amin tursularinda onlar {istoloyir.
Bels ki, valomirin ziilalinda bugdanin ziilalindan 10 faiz artiq avezedilmaz amin tursusu olan
lizin (384 mq/100 q) mdévcuddur (Abasov, 2013).

Volomir ziilaldan basqa, digoer kimyeovi birlogsmolorls, xiisuson do yaglarla zongindir
(Kyxorckuii, 1971). Volomirin doninds yagin miqdar1 6,2 faizo borabordir ki, bu da digor donli
bitkilords olan yagin miqdarindan artiqdir (covdar — 2,2 faiz, bugda — 2,5 faiz) (Abasov, 2013).
Yag torkibino goro (4-6%) volomir toxumu digor donli bitkilordon shomiyyastli derocods
iistiindiir. Bitki yaglar1 pohriz qidasi ii¢lin on alverislidir vo buna goéro do bitki yag1 istehlakinin
nisbati har zaman artir vo hazirda 60%-don ¢ox tagkil edir (Robbelen, 1975).
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Volomir névlori B qrup vitaminlori, domir, kalsium birlogsmalori ilo zongindir. Suda hall
olunan B qrup vitaminlorindon basqa, volomirin torkibinds yagda holl olunan E vitamini
(tokoferollar vo tokotrienollar) var. Qeyd edilir ki, bu maddslor giiclondirilmis antioksidant
xiisusiyyatlora malikdir (Peterson, 2001).

Volomirdon hazirlanan mohsullar orqanizm torafindon yaxsi monimsonilir vo pohriz qidalari
arasinda xlisusi yer tutur. Son zamanlar heyvandarliqda, xiisuson do atciligda volomir
novlorindon yem kimi genis istifado olunur.

MATERIAL VO METODLAR

Todqigat materiali Azorbaycanda yayilmig volomir (Avena L.) cinsi novlori olmusdur.
Tosorriifat chomiyyating, xiisusilo fitokimyovi torkibino, dorman vo yem doyorlorinoe dair mévcud
odobiyyat, habelo AR ETN Botanika Institutunun (BAK), Genetik Ehtiyatlar Institutunun
(AGRI) Herbari fondlarinda saxlanilan materiallar todqiq olunmusdur.

Tadqgiqat isinde miiqayisali morfoloji, sistematik, fitosenoloji iisullardan istifade edilmisdir.

NOTICOSLOR VO ONLARIN MUZAKIROSI

Volomir (Avena L.) cinsi taxillar (Poaceae Barnhart) fosilosino aid, birillik, ot bitkisidir.
Yarpagqlari xatti, uzunsovdur. Cigok qrupu daginiq va ya birtorafli siipiirgadir. Stinbiilciik iri, 2-4
cigcoklidir; uzun, ¢ox vaxt yuxar1 hissodon qdvsvari oyilmis saplaq tlizorindadir. Siinbiilclik
pulcuglar iri, 7-11 damarcighdir. Asagi ¢igok pulcugunun zirvasi iki iti discikli vo ya nazik,
uzun vo diiz, sivri oxa malikdir.

Volomir toxumu ola konsentrat yemdir. Cavan heyvanlarin vo ev quslarin
yetigdirilmosindo, heyvanlarin kokolmoasinds boylik shomiyyot kosb edir. Volomir toxumunun
torkibindoa 12-13% ziilal, 40-45% nisasta vo toxminon 4-6% yag var (Jlockyros, 2007).

1. A. eriantha Durieu - Yumsaqci¢akli v. Yaz efemer bitkisidir. Inkisafa yazda vo yaymn
ovvollorinds baslayir. Yalniz toxumla ¢oxalir. Basqa birillik bitkilorlo birlikdo otlaglarda mal-
qara torofindon yeyilir. Cicokloyondon vo toxum verondon sonra xeyli kobudlasir vo onun
yeyilmasi kaskin suratds azalir (Haciyev, 1965).

Toxumunda ziilalin miqdari 9,7%, yagin miqdari 10,4%-dir (JIockytog, 2007).

2. A. clauda Durieu - Siibhali v. Otlaglarda yazda siinbiilloyanadok mal-qara torafindon
yaxst yeyilir. Cicokloyondon sonra ¢ox kobudlasir vo pis yeyilir. Az yayildigina goro yem
ohomiyyati bdyiik deyildir (Haciyev, 1965).

Toxumun torkibinds ziilal 10,2%, yag 8,9%-dir (JIockyTos, 2007).

A. eriantha, A. clauda nd&vlari protein migdariin ¢ox olmasi (20% saviyyasinda) ilo digar
novlordon secilir (Miller et al., 1993; Spom, Ponuonosa, IlaceiakoB, 1977). Cicoklomo vao
toxumvermadon sonra hor iki ndv xeyli kobudlasdigindan, onun yeyilmasi koskin surotds
azaldig1 tiglin homin novlor ¢i¢okloyona kimi bigilib qurudulmalidir. Bu bitkilor Abseronda vo
Kir-Araz ovaliginda mal-qaranin yemlondirilmasi iiglin asas yem bitkilari sirasindadir.

3. A.wiestii Steud. - Viesta valomiri. Toxumla ¢oxalir; otlugda qarisiq kimi az istirak edir.
Yazda yasil halda, bazon quru ot soklinds yeyilir. Cigokloyandon vo toxum verandon sonra
kobudlasir.

Toxumunda ziilalin miqdari 17,9%, yagin miqdar 8,8%-dir (JIockyros, 2007).

4. A. malzevii Tzvel. - Malzev v. Quru otu mal—qara torafindon yeyilir.

5. A. strigosa Schreb. — Tikancigh v. Ziilalla zongin yem bitkisidir. Heyvanlar torafinden
hovaslo yeyilir (Jlockytos, 2007).

6. A. barbata Pott ex Link - Saqqgalvari v. Yarimsahra qruplagsmalarinin, xiisusi ilo aran
rayonlarinin otlaglarinda baslica komponent hesab edilir. Yem cohotdon volomirin bu novii yaxsi
otlag vo bigonak bitkisidir. Yazda toxum veranadok yasil halda otlaglarda heyvanlar torafindon
yaxst yeyilir. Onun otlugda az istirak etmosino baxmayaraq, quru ot halinda da yaxs1 yeyilir.
Biitov congoalliklor omals gotirmir. Kigik saholorde vaxtinda bigilmis otu yiiksok keyfiyyato
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malik olur.

Miixtolif Olkolordon toplanilmis A.barbata ndviiniin  niimunolorinds  ziilal  20,2%,
Azarbaycandan toplanilmis niimunalords iso 21%-don ¢oxdur. A. barbata noviiniin doninds yag
7%-don ¢ox olur (Jlockyros, Umenea, 1997).

7. A. bruhnsiana Grun. - Bruns v. Efemer bitkidir. Yazda inkisafa baslayir.
Stinbiilloyanadak yasil halda vo quru ot halinda yeyilir (Musayev, 1971).

Volomiro miixtolif mutagenlorin tosirinin todqiqi zamani mioyyon edilmisdir ki, A.
bruhnsiana ndviinds az miqdarda E vitamini vardir (Jlockyrtos, 2007).

8. Afatua L. - Bos v. Qiymotli arzaq vo yem bitkisidir. Quru ot hazirlig1 tiglin onu
cicokloyonadok bigmok lazimdir. Bu noviin quru otu yiiksok qidali hesab olunur. Toxumlari
tytdilmis halda mal-gara torafindon havasls yeyilir vo qiivvatli yemi avoz eds bilor. Volomirin
kiilosi digor taxil bitkilorinin kiilogine nisbaton heyvanlar {iglin qiymatli sayilir. Yazdan
baslayaraq siiplirgesi amolo golonadok iribuynuzlu mal-qara vo atlar torafindon yaxsi yeyilir.
Xirdabuynuzlu mal-qara onu kafi yeyir. Cigcokloyandon sonra toxum va qil¢igint shato edon sort
tilkkciiklor hozm vo nofoas orqanlarinda selikli gisanin iltihabina sobob olan mexaniki zodolor
omolo gatira bilor. Eyni zamanda, onun pis hozm olunan toxumlar1 otlaglar1 peyin vasitasi ilo
zibilloys bilor (Haciyev, 1965).

Osason miixtolif dlkslorden toplanilan bu ndviin populyasiyalarinin otrafli todqiqi zamani
torkibindo yiiksok miqdarda protein vo boazi amin tursulart olmasi askar edilmisdir. A. fatua
névunun bitkisinds ziilalin migdar1 21,6%, yagin miqdari 9,1%-dir (Jlockyrtos, 2007).

9. A. meridionalis (Malz.) Roshev - Canub v. Otlaglarda vo quru ot halinda yeyilon yem
bitkisidir. Heyvanlar torafindon hovasls yeyilir (Haciyev, 1965).

10. A. macrantha (Hack.) Malzev - Iricicok v. Cavan halinda okinlorin vo otluglarin
otrafinda otarilan mal-qara torafindon yeyilir (Haciyev, 1965).

11. A. trichophylla C. Koch - Tukllyarpaqg v. Yetkin halda siinbiilloyonadok otlaglarda
mal-qgara torofindon kafi yeyilir. Toxum verandon sonra kobudlasir vo pis yeyilir (Haciyev,
1965).

12. A. ludoviciana Durieu - Ludovik v. Yaxst yem bitkisi hesab olunur, cavan halinda
(slipiirgosi omoalo golono godor) mal-qaranin biitiin ndvii, xiisuson iribuynuzlu mal-qara vo atlar
torafindon havaslos, xirdabuynuzlu mal-qara torafinden iss pis yeyilir. Zaqafqaziyada yerli ohali
torofindon yem bitkisi kimi (quru ot vo yasil yem {i¢iin) becorilmosi molumdur. Kiitlovi bitdiyi
saholordo onu ¢igokloyonadok quru ot {igiin bicmok olar (Haciyev, 1965).

A. ludoviciana névunds ziillalin miqdar1 17,5%-18%-don ¢oxdur. Bir ¢ox 6lkalorlo
miiqayisado Azarbaycandan toplanilan niimunalords ziilalin migdart 20-23% olur (Loskutov,
2002). A. ludoviciana-da orta yag torkibi poliploid novlar arasinda on yiiksak olub, 9,7-11,1%
toskil edir.

Giirciistanda bu bitkidon osas qida mohsulu kimi siyiq, pe¢enye hazirlamagq {i¢iin istifado
edilir (Maia Akhalkatsi, Annette, 2018).

13. A. orientalis Schreb. - Sarq v. Somkir, Astara, Quba vo Zangilan rayonlarinda qida va
yem bitkisi kimi becarilir.

14. A. byzantina C. Koch - Bizantina v. Bizantina valomiri akin valomirindon asagi ¢i¢oyin
osasinda kicik cokokciyin olmasi vo quraqliga, gobolok xaostoliklorine qarst davamligr ils
farglonir (Musayev, 1971). A. byzantina névii daha yiiksok protein torkibino malikdir (BaBuiios,
1962; XKyxosckuii, 1933)

Madoani A. byzantina ndéviindo yagin miqdar1 bazi hallarda A. sativa néviindokina nisbaton
artiq olur. B qrup vitaminlori (tiamin, riboflavin, niasin va xolin) torkibino géra A. byzantina
becorilon novlor arasinda osas yer tutur (Huzosa, 1993). B vitaminlori do gqan damarlarinin
normal islomasi li¢iin lazimdir. Darido qan damarlarinin mikrosirkulyasiyasini yaxsilasdirir.

15. A. sativa L. - 9Kin v. Qabiqli okin volomirinin torkibindo 8-10% lif, 40-60% nisasta,
10-15% zilal, 4-6% yag var. Toxumu ziilaldan basqa diger kimyovi birlogsmolorls, xiisuson do
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yaglarla zongindir (OKyxoBckwuii, 1971). Volomir bitkisinin torkibindo ¢oxlu miqdarda domir,
kalsium, fosfor, B qrup vitaminlorinin iizvi birlogsmalori var. Mikroelementlorden ¢oxlu mangan,
mis, molibden vo kobalt var, lakin sink vo bor azdir. Okin volomirindon emal edilorok yliksok
qida dayeri, asan hozm olunma qabiliyyasti vo kaloriliyi ils seg¢ilon don, un va volomir ozmasi
hazirlanir ki, bu da usaq va pahriz gidalanmasinda genis istifads olunur.

Okin vealomirinds azot indeksi dyronilorkon molum olmusdur ki, bu gosterici orta hesabla
daha yiiksokdir. Toxumunda on yliksok nisasta miqdar1 askar edilmisdir (Canmuna, 1980).

A.sativa noviinde B qrup vitaminlarinin - tiamin, riboflavin, niasin vo xolinin miqdari1 daha
yiiksokdir.

Okin volomirinin birillik paxlal bitkilorls (yazliq ¢6l noxudu, akin lorgasi va s.) qarisiq
okilmasi noticosindo ondan yiiksok keyfiyyotli yem, ot vo silos todariik edilir. Bu bitkinin
mohsuldarlig1 dagliq zonalarda daha yiiksokdir.

Okin volomiri godim zamanlardan qida vo yem kimi istifado edilmisdir. Bu bitkidon s1yiq,
corok, golyanalt1 vo usaq qidalarinin hazirlanmasinda istifado olunur. Sonayelogmis 6lkolordo
volomir doni asason heyvan yemi kimi xiisuson atlar, hom do mal-gara vo digor heyvanlar tigiin
istifads olunur.

NOTICO

Volomir novlorindon miixtalif sahalorda: quru ot, silos, yasil kiitlo, miixtolif orzaq mohsullar1
(herkules, un, gohvo vo s.), dorman vo kagiz sonayesindo istifado edilir. Mal-qaranin, xiisuson
atlarin, cavan heyvanlarin, ev quslarinin, ev dovsanlarinin qidasini togkil edir.

Torkibindoki ziilal, yag, fosfor vo domirin miqdarina gora volomir yarmasi dart vo
qarabasaq yarmasindan qat-qat zongindir. Volomir toxumu atlar vo digor kond tosorriifati
heyvanlari, homg¢inin, ev quslar {igiin ovazsiz konsentrat yemdir.

Volomir ndvlorinin hamisi seleksiyada yeni bitki sortlar1 almaq isindo boylik ohomiyyoto
malikdir.

ODOBIYYAT

Haciyev V.I. Azorbaycanm biconok vo otlaglarmin yem bitkilori. Baki: 1965;1:103-107 [Hajiyev V..
Fodder plants of the grasslands and pastures of Azerbaijan. Baku: 1965;1:103-107 (in Azerbaijani)]

Ismat Abasov. Azorbaycanm vo diinya 6lkelorinin kond tosarriifati. Baki, Sorq-Qorb, 2013:712. [Ismet
Abasov. Agriculture of Azerbaijan and the countries of the world. Baku, East-West, 2013;712. (in
Azerbaijani)]

Musayev S.H. SSRI florasinin yeni velomir névii. Baki: Emm, Moruzolor, 1971; XXVII(6):71-72
[Musayev S.H. A new species of velamir of the flora of the USSR. Baku: EIm, Reports,
1971;XXVII(6):71-72 (in Azerbaijani)]

BasusoB H.!. MupoBsie pacTUTENbHBIE PECYPCHI U UX HCIIOJIB30BAaHUE B celeKuud. VI30paHHbIe TPY/IbI.
1962;3:474-491. [Vavilov N.l. World plant resources and their use in breeding. Selected works.
1962;3:474-491. (in Russian)]

Kyxosexmii II. M. 3emnenensueckas Typuusa. (Asuatckas gacte — Anatonus). M-JI., Cenpxo3usaar.
1933;907. [Zhukovsky P.M. Agricultural Turkiye. (Asian part - Anatolia). M-L., Selkhozizdat.
1933;907. (in Russian)]

Kyxosckuii II. M. Kynerypasie pactenus u ux copomuuu. JI.,Komoc. 1971;792. [Zhukovsky P. M.
Cultivated plants and their relatives. L., Kolos. 1971;792. (in Russian)]

Jlockyto U.I'., Umenesa 3.B. ArpoHomMHuyecKre NPU3HAKK 1 OMOXUMHYECKHE XapaKTEPUCTHKH 3€pHA
JMKOPACTyLIMX BUAOB OBca. Tp. mo mpuki. 60t., red. u cen.. C-I1., BUP. 1997;151:98-106. [Loskutov
I.G., Chmeleva Z.VV. Agronomic features and biochemical characteristics of the grain of wild-growing
oat species. Tr. according to app. bot., gen. and sat down.. S-P., VIR. 1997;151:98-106. (in Russian)]

JlockyroB HN.I'. Oec (Avena L.). PacmpocTtpanenue, cucTeMaTuka, 3BOJIOUMS M CEJEKLIHOHHAS
nenHocts. CI16: THL[ P® BUP. 2007;336. [Loskutov I.G. Oat (Avena L.). Distribution, taxonomy,
evolution and breeding value. St-P. SSC RF VIR. 2007;336 .(in Russian)]

HmusoBa I'.K. BuoxumMuueckas xapaKTepUCTHKa COPTOB rekcaruiouwa BuaoB oBca (A. sativa L., A.

36



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XII, Ne 2 (2023)

byzantina C.Koch.) Ha ceBepo-3anane Poccuu B cBsi3u ¢ cejekil. Ha KauecTBO ABTOped. ITUCC. ... KaHI.
6woin. mayk. C-I1., BUP. 1993;19. [Nizova G.K. Biochemical characteristics of hexaploid varieties oat
species (A. sativa L., A. byzantina C. Koch.) in the north-west of Russia in connection with breeding. on
the quality of Abstract. diss. ... cand. biol. Sciences. S-P., VIR. 1993;19. (in Russian)]

Caamuna U.C. buoxummuueckre CBOWCTBA COPTOB KYJIbTYPHBIX BUIOB OBCA IIPH PA3NNY-HBIX YCIOBUSAX
BbIpaliyBanus Ha rore 3amagHodi CubOupu. Aproped. mucc. ... kaHa. 6uon. Hayk. JI., BUP. 1980;24.
[Salmina 1.S. Biochemical properties of varieties of cultivated oat species under different growing
conditions in the south of Western Siberia. Abstract diss. ... cand. biol. Sciences. L., VIR. 1980;24. (in
Russian)]

Slpon H.II.,, PoauonoBa H.A., IlachinkoB B.U. buoxumuueckue CBOWCTBA HEKOTOPBIX AUKUX M
KyJbTYpPHBIX BHIOB oBca. brom. BUP. 1977;73:14-20. [Yarosh N.P., Rodionova N.A., Pasynkov V.I.
Biochemical properties of some wild and cultivated oat species. Bul. VIR. 1977;73:14-20. (in Russian)]

Loskutov 1.G. Avena L. wild species is a source of diseases resistance, biochemical char-acters and
agronomical traits in oat breeding. Proc. International scientific conference. Dotnuva. Agriculture.
Lithuania. 2002a;78(2):94-103.

Maia Akhalkatsi, Annette Otte, Tamar Goloshvili, Tamar Girgvliani and Lamar, Mazanishvili.
Cultivation of Crops and Wild Relatives in the Genus Avena L. (Poaceae) in the Georgia (South
Caucasus). Agricultural Research & Technology: Open Access Journal, 2018;1-7

Miller S. S., Wood P. J., Pietrzak L. N., Fulcher R. G. Mixed linkage beta-glucan, protein content and
kernel weigh in Avena species. Cereal Chem. 1993b;70(2):231-233.

Peterson D. M. Oat antioxidants. J. Cereal Science. 2001;33:115-129.

Robbelen G. Screening for oils and fats in plants. In: Crop genetic resources for today and tomorrow. Ed.
by Frankel O. H., Hawkes J. G. Canbridge Univ. Press. 1975;231-243

IEPCHEKTHUBBI 9@PEKTUBHOI'O NCITI0JIb30BAHMS BUIOB OBCA (Avena L.),
PACIIPOCTPAHEHHOI'O B ABEPBAUIKAHE

I'onens Kyanesa
Hucmumym cenemuueckux pecypcos Munucmepcemea Hayku u 00pazosanus A3epoaioncancrkou
Pecnybonuxu

B cratbe ObUTH M3YYCHBI OMOIOTHIECKUE CBOWCTBA 15 CETbCKOXO03SHCTBEHHO BaKHBIX BHUIIOB OBCA,
pacmpocTpaHeHHBIX B Azepbaitmkane (A. eriantha Durieu, A. clauda Durieu, A.wiestii Steud., A. malzevii
Tzvel., A. strigosa Schreb., A. barbata Pott ex Link, A. bruhnsiana Grun., A.fatua L., A. meridionalis
(Malz.) Roshev, A. macrantha (Hack.) Malzev, A. trichophylla C. Koch, A. ludoviciana Durieu, A.
orientalis Schreb., A. byzantina C. Koch, A. sativa L.). IIpuBeaeHsl CBEICHUS O COCTaBe, JICKAPCTBEH-
HOM, KOPMOBOM M NHILIEBOM 3HAUYE€HUHU Kaxa0ro Buaa. OBEC HCHOIB3YIOT NPHU JIEUEHUM PA3IUYHBIX
3aboseBanuil (kamenb, 00ib B ropie). Kpyna oBca 1o cBoei mUTaTeIbHOCTH U KAJIOPUHHOCTH SBIISIETCS
ICHHBIM MMUIIEBBIM IIPOAYKTOM. W3 oBca roToBsIT BBLICOKOKAUECTBEHHBIC KaIllk 1A AUETUYCCKOIo Hu
JETCKOr0 MUTaHHUSA. DTH PACTCHHS 3aHUMAIOT 0CO00€ MECTO B YKPEIUICHMH KOPMOBOW 0a3bl. Mcmonb-
3YIOTCSI B IIPOM3BOJCTBE CYyXOW TpaBbl AJISl )KUBOTHBIX, CHJIOCA, 3€JICHOW MacChl, U B MPOMBIIIICHHOCTH
pu npousBoacTBe Oymaru. OBec bpyHca, oBeC HEKHO-IIBETKOBBI U OBEC COMHHUTEIHHBIN B OCHOBHOM
npeo0IaJaroT Ha MEeCYaHbIX yYacTKax AIMNIIepoHa. DTH OBCHI UTPAIOT BAXXKHYIO POJb B PACTUTEIBHBIX
(uTOlIEHO3aX W B YKPEIUIEHUH ITeCYaHbIX y4acTKOB. [lo cBoeMy XMMHUYECKOMY COCTaBYy MPOTEHHBI OBCa
HE yCTYNAarT NMPOTEWHAM IIICHUIIBI, & M0 HEKOTOPHIM aMHHOKHCIIOTaM Jaxe mpeBocxomsir ux. OBéc
Takxe OoraT BOJOPaCTBOPHUMBIMH BUTaMHHAMH Tpynibl B u kanbiuem. [To conepxanuio Oenka U xupa
OBCSIHasI KpyTia HAMHOTO Ooraye MIIEHWYHON W TPEYHEBOH Kpymbl. Maciio 0Bca B OCHOBHOM COCTOHWT M3
TJIALEPHUIOB, OJIEMHOBOW M JIMHOJEBOW KHCJIOT, KOTOPHIE OXOTHO TMOENAIOTCS JKUBOTHBIMH. braromaps
BBICOKOMY COJIEpKaHMIO Macjla OBEC MOXKHO HCIIOJIb30BAaTh B KadyeCTBE JOIMOJHUTEIHLHOTO MCTOYHHKA
xupa B mumry. CemeHa OBca SBISIOTCS OECIEHHBIM KOHILEHTPHPOBAHHBIM KOPMOM ISl JIomajueil u
JIPYTHUX CENbCKOXO3SIMICTBEHHBIX XUBOTHBIX, 4 TAKXKe U JoMaimrHeid nTumbl. Hanmngrme B coctaBe oBca
Pa3IMYHBIX XUMHUYCCKUX KOMIIOHCHTOB JCJIACT 3TO PAaCTCHUEC LICHHBIM JIA IMUIIEBBIX U KOPMOBBIX ueneﬁ.

Knroueswle cnosa: osec, Azepbaiiodican, 6uo, poo, 1eKkapcmeo, KOpm
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PERSPECTIVES OF EFFECTIVE USE OF OAT (Avena L.) SPECIES DISTRIBUTED
IN AZERBAIJAN

Gunel Gulieva
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

Biological properties of 15 agriculturally important oat species distributed in Azerbaijan were
studied in the article (A. eriantha Durieu, A. clauda Durieu, A.wiestii Steud., A. malzevii Tzvel., A.
strigosa Schreb., A. barbata Pott ex Link, A. bruhnsiana Grun., A.fatua L., A. meridionalis (Malz.)
Roshev, A. macrantha (Hack.) Malzev, A. trichophylla C. Koch, A. ludoviciana Durieu, A. orientalis
Schreb., A. byzantina C. Koch, A. sativa L.). Also, the composition, medicinal, fodder and food
importance of each species are mentioned. It has been determined that the oat plant is used in various
diseases - as a cough medicine, in the treatment of sore throat. Oat semolina is a valuable food product in
terms of its nutrition and caloric content. Cereal made from it is of high quality for diet and baby food.
These plants have a special place in strengthening the fodder base. It is used in the production of dry grass
for animals, silage, green mass, and paper in industry. Bruns oat, soft-flowered o. and suspicious o.
mainly dominate the sandy areas in Absheron. These oats play an important role in the grazing of cattle
and sheep and in the production of fodder for the winter. At the same time, it is of great importance in the
strengthening of sandy areas and plant phytocenoses. Due to the content of protein, fat, phosphorus and
iron, oat groats are much richer than millet and buckwheat groats. Oat oil is mainly composed of
glyceride, olein and linolein acids, which are eagerly eaten by animals. Due to its oil content, oat can be
used as a source of additional fat for food. Oat seed is an invaluable concentrate feed for horses and other
farm animals, as well as for poultry. The presence of different quality chemical components in the oat
species makes this plant valuable for food and fodder purposes.

Keywords: oat, Azerbaijan, species, genus, medicine, fodder
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Tritikale (xTriticosecale Wittmack) — bugda (Triticum L.) ilo c¢ovdarmm (Secale L.)
hibridlogsmoasindon alinan siini cins olub, 6ziinda hor iki cinsin genomunu dasidigindan, onlara xas
bir sira faydalh aqronomik xiisusiyyatloro malikdir. Bugda, arpa va digor xirda donli taxillarla
miiqayisado, 0, boyiik mohsul iistiinliiyii vo xastaliklora davamlihigi ils se¢ilir. Quraghga vo saxtaya
doziimliiliik tritikalenin digar danli bitkilordan asas iistiinliiyiidiir ki, bu da arzuolunmaz hava
soraitinin mohsuldarhga vuracagi ziyan riskini azaldir. O, hamginin, qumlu, dayaz, ¢ox turs va ¢ox
galovi torpaglara da adaptivlik gostorir. Hazirki todqiqat isinin moqsadi tritikale koleksiya
niimundlorinds siinbiiliin mohsuldarhiq elementlorinin (siinbiiliin uzunlugu, siinbiiliin Kkiitlosi,
siinbiilds siinbiilciik sayl, siinbiildo don say1, siinbiilds don kiitlasi) miiqayisali qiymatlondirilmasi
vd bunun Jsasinda bu va ya digar slamata gors an yiiksok gostaricilors malik niimunslorin askar
edilmasi olmusdur. Todqigat materiah kimi ARETN Genetik Ehtiyatlar Institutunun Molekulyar
sitogenetika sobosinin kolleksiyasinda saxlanilan miixtolif mongali 82 tritikale niimunasindon va
nazarat qismindd yerli bark (Triticum durum cv. Saray) va yumsaq (Triticum aestivum cv. Abseron)
bugda sortlarindan istifado olunmusdur. Todqiq olunan niimunalaorin har birino maxsus 10 bitki
tosadiifi olaraq secilmis vo hor bitkido asas siinbiiliin bes — siinbiiliin uzunlugu (SU), siinbiiliin
kiitlasi (SK), siinbiildo siinbiilciik say1 (SSS), siinbiilds don sayr (SDS), siinbiildo donin Kkiitlasi
(SDK) slamati iizro qiymatlondirilma aparilmis va biitiin bu slamatlor arasinda yiiksok shamiyyatli
miisbat Kkorrelyasiya miisahido edilmisdir. Son naticads, tadqiq olunan 82 tritikale niimunasi
arasindan mohsuldarhga bilavasito tasir gostoron SU, SK, SSS, SDS va SDK kimi slamatlorin an
yiiksok gostaricilorind malik olan TRL-21a, TRL-50/2, TRL-67/1 va TRL-82 genotiplori secilmis vd
onlarin istor tritikale, istorsa do bugdamin yaxsilasdirilmasi baximindan miivafiq seleksiya
proqramlarinda donor Kimi istifadasinin magsadauygun oldugu miisyyan edilmisdir.

Acar sozlor: siinbiil alamatlari, tritikale, korrelyasiya, seleksiya, genotip, mahsuldariig

GIRIiS

Tritikale (xTriticosecale Wittmack) — bugda (Triticum L.) ilo ¢ovdarin (Secale L.)
hibridlasmasindon alinan siini cins olub, 6zilindo har iki cinsin genomunu dasidigindan, onlara
xas bir sira faydali aqronomik xiisusiyyotloro malikdir. O, doniz soviyyesindon 3000 m
hiindiirliikdo genis aqroekoloji soraitdo becorilo bilor (Bezabih, Girmay, Lakewu, 2019).
Tritikalenin m&vsiim orzindo orta hesabla 500-600 mm yagint1 tolob etmosino baxmayaraq, o,
350 mm yagnt1 ilo do yaxs1 moahsuldarliq gosters bilir. O, hamg¢inin, qumlu, dayaz, ¢ox turs vo
¢ox qolovi torpaqlara da adaptivlik gostorir. Tritikale bugda, arpa vo ya yulafdan daha giiclii kok
sistemina malik olub, ylingiil torpaqlar1 barkitma xiisusiyystine malikdir vo torpaqdan daha gox
gida maddosi ala bilir. Onun giiclii kok sistemi iso bu bitkinin, az miinbit vo yiingiil torpaqglarda
belo, alaq otlar1 ilo daha yaxsi rogabot aparmasini tomin edir (Cao et al., 2022). Quragliga vo
saxtaya doziimliiliik tritikalenin digor donli bitkilordon osas iistiinliiyiidiir ki, bu da arzuolunmaz
hava soraitinin mohsuldarliga vuracagi ziyan riskini azaldir. Bundan olavo, bugda, arpa vo digor
xirda donli taxillarla miiqayisads, boyiik mohsul iistiinliiyiinoe vo bir sira xostoliklora davamliliga
malikdir. FAO-nun molumatlarina géra (FAOSTAT, 2011), 1982-2008-ci illords tritikale diinya
tizra 37 6lkads becarilmisdir (Golebiowska-Pikania et al., 2023; Kroupin et al., 2019). Son illor
global iglim dayisikliklori ilo slagadar olaraq, 6ziinde ¢ovdarin yiliksok ekoloji plastikliyi ilo
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bugdanin don mohsuldarligi vo keyfiyyotini comlogdiron tritikale bitkisinin todqigine va
istehsalata totbiqine maraq durmadan artmaqdadir (bosipkun u ap., 2015).

Moadoni vo yabani bitkilorin toplanmasinin asas moagsadi onlarin biomiixtaifliyinin todqiqi vo
seleksiyada effektiv istifadosidir. Biomiixtalifliyin siirotlo tiikonmasi sobabindon seleksiya
mogsadlori iiclin bitki genetik ehtiyatlarinin toplanmasi vo istifadosi getdikco daha boytk
ohomiyyat kosb edir (Kwiatek et al., 2023; Panek et al., 2020; Sharma, 2020). Bitki genetik
ehtiyatlarinin kolleksiyalart miioyyon bir ndviin biomiixtolifliyi haqqinda hom do bilik
monboyidir. illor orzinds toplanmis kolleksiyalarda goxlu sayda genotiplorin doyiskonliyinin
todqiq edilmosi seleksiya vo genetik todqiqatlar {iciin arzuolunan olamatlorin secilmosini
asanlagdira bilor (Ukalska, Kociuba, 2013).

Yuxarida geyd olunanlar1 nazors alaraq, hazirki todqigat isinin moagsadi tritikale koleksiya
niimunolorindo silinbiiliin mohsuldarliq elementlorinin (stinbiiliin uzunlugu, siinbiiliin kiitlosi,
siinbiildo siinbiilciik say1, siinbiildo don sayi, siinbiildo don kiitlosi) miigayisali qiymotlondiril-
masi vo bunun asasinda bu va ya digor slamato gors on yiiksok gostaricilora malik niimunalorin
askar edilmosi olmusdur.

MATERIAL VO METODLAR

Todgigat materiali gismindo ARETN Genetik Ehtiyatlar Institutunun Molekulyar
sitogenetika sobosinin kolleksiyasinda saxlanilan miixtolif mongoli 82 tritikale niimunosi vo
nozarat gisminda sobado yaradilmig bark (Triticum durum cv. Saray) vo yumsaq (Triticum
aestivum cv. Abseron) bugda sortlarindan istifado olunmusdur. Toadgiqat materialinin tacriiba
sahasinda sopini noyabr aymin birinci ongiinlilylinds ollo aparilmis, kiitlovi ¢ix1s noyabr aymin
ikinci ongiinliiyiindo miisahido olunmusdur. Vegetasiya miiddotindo niimunslor boruyagixma,
stinbiilloms vo donin formalagmasi morhoalslorinds suvarilmis, eyni zamanda, tocriibs sahosi ii¢lin
nozordo tutulmus aqrotexniki qulluq islori hoyata kegirilmisdir. Siinbiillomo morholosindo
nozordo tutulmus hibridlosmalor vo clicarti morfologiyasinin statistik analizi donli-taxil
bitkilorinin seleksiya islorino dair tarla tocriibolorinin metodikasina uygun olaraq, timumi
qobulolunmus qayda {izra aparilmisdir (Musayev, 2008). Tadqiq olunan niimunalarin har birina
moxsus 10 bitki tosadiifi olaraq gotiriilmiis vo hor bitkido osas siinbiiliin bes — siinbilin
uzunlugu (SU), siinbiiliin kiitlosi (SK), siinbiilds siinbiilciik say1 (SSS), siinbiildo don say1 (SDS),
siinbiildo donin kiitlosi (SDK) olamaoti tizro gqiymatlondirilmoe aparilmigdir.

Tritikale nimunalorinds siinbiiliin mohsuldarliq elementlori iizra aparilmis todqiqatlarin
noticolorinin statistik analizi Microsoft Excel vo IBM SPSS Statistics 26 proqram tominatindan
istifads edilorak aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tritikale kolleksiyasinin todgiqata colb edilmis 82 niimunssinde siinbiiliin mohsuldarliq
elementlorino goro qiymoatlondirilmasi aparilmis vo alinan naticalor Codval 1-do verilmisdir.

Alman naticelorin tohliline asasan, tadqiq olunan tritikale nlimunalarinds siinbiiliin uzunlugu
olamaotinin orta qiymat gostaricisi 6,85-18,86 sm arasinda variasiya etmisdir. Stinbiiliin uzunlugu
olamotina goro 33 tritikale nlimunasi, nozarat bugda sortlart ilo miiqayisads, daha yiiksok
gostaricilor niimayis etdirmis, on yliksok gostorici iso TRL-23 niimunoasinds (18,86 sm) miisahido
olunmusdur.

Siinbiiliin kiitlosi olamotinin orta qiymot gostoricisino goro tritikale niimunolori genis
diapozonda forglonmisdir (0,62-9,06 q). Nozarat bugda sortlarinda siinbiiliin kiitlasi alamatinin
orta qiymat gostaricilori ilo miiqayisada, 11 tritikale niimunasi (TRL-8/2a, TRL-21a, TRL-39,
TRL-42/1, TRL-50, TRL-50/2, TRL-55/2, TRL-56, TRL-67/1, TRL-67/2 vo TRL-82) daha
istiin qiymatlor niimayis etdirmisdir. SK olamatinin orta hesabla an yiiksok gostaricisi TRL-42/1
niimunosinds geyd olunmus vo 9,06 q toskil etmisdir.
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Cadval 1
Tritikale kolleksiya niimunalarinds siinbiiliin mehsuldarliq elementlarinin statistik giymatlondirilmosi
Sunbulin
uzunlugu kiitlasi suinbulctk don say1 doan Kiitlosi
Ne Genotiplar (SU), sm (SK), g say1 (SSS), ad. | (SDS), ad. (SDK), g
XSy XSy X+Sy XSy X+Sy
(min+max) (min+max) (min+max) (min+max) | (min+max)
1 2 3 4 5 6 7
1 TRL-4 15.7+1.41 3.16+0.87 34.4+2.67 62.6+£20.9 1.8+0.52
(13.5+18) (2+4.3) (31+40) (40+102) (1.2+2.6)
5 TRL-5/1 17.75%£2.11 2.93+£0.93 39.9+5.17 54.3+£16.08 1.93+0.71
(14.5+20.5) (1.6+5.1) (32+48) (22+85) (1+3.3)
3 TRL-5/2 15.18+£1.53 2.99+3.2 39.8+4.98 49.6+8.98 1.21+0.41
(12+17) (1.4+12) (32+47) (37+62) (0.8+1.9)
n TRL-6 15.64+1.18 3.64+1.15 29+2.21 51.7+12.29 2.55+0.93
(13+17) (2.1+5.1) (25+32) (32+67) (1.3+4.1)
5. TRL-7 16.23+£2.13 1.9£0.65 35.2+4.24 37.7£11.73 1.1+0.53
(13+19.8) (0.8+2.9) (30+42) (16+58) (0.2+1.9)
6. TRL-8/1 15.41+0.83 3.47+1.35 37.914.18 48.4£17.84 2.25%1.2
(14+16.4) (0.8+4.9) (31+44) (16+71) (0.2+3.7)
7 TRL-8/2a 14.37-451.03 5.42#1.37 34.9%2.23 66.91-13.92 3.53.11.2
(13+16) (2.9+6.9) (32+38) (48+81) (1.3+4.8)
8. TRL-9 11.97+0.71 2.06x0.73 20.2£3.71 49.7£12.82 1.31+0.69
(11+13.2) (1.2+3.5) (14+25) (37+72) (0.5+2.6)
9. TRL-10 11.81+1.22 3.08+1.06 21.6£2.17 63.1+10.07 2.09+0.52
(10+13.1) (2+5.2) (19+26) (45+74) (1.5+2.9)
15.53+£2.77 2.46+0.99 39.7+£3.86 19.6+8.68 0.85+0.51
10. TRL-11b (12.5+20.8) (1.2+4) (34+45) (5+32) (0.1+1.6)
11 TRL-13 17.65%1.97 2.97+1.07 37.9+4.07 79.5£32.99 1.62+0.8
(15+22) (1.5+4.5) (33+45) (17+118) (0.2+2.5)
12, TRL-15 16.99+2.7 2.44+1.03 39.5+6.74 58+9.19 1.58+0.83
(11.5+20.9) (1.3+4.7) (25+47) (39+72) (0.6+3.2)
13, TRL-16 12.51+0.86 3.56+0.48 27.4£3.72 52.6+6.52 2.43+0.31
(11+14) (3.1+4.5) (24+35) (45+65) (2+2.9)
14, TRL-17 16.73£2.01 3.62+1.53 36.6+4.6 72.8+28.1 2.57£1.16
(14.5+21.7) (1.8+6.4) (31+48) (34+115) (0.8+4.7)
15, TRL-19 13.81+1.46 3.17+0.63 36.9+4.2 61.1+19.45 1.9+£0.45
(11.5+16) (2.2+4.1) (30+44) (38+97) (1.3+2.4)
16. TRL-20 16.46+1.25 1.84+0.59 39.345.74 49.4+13.7 1.01+0.51
(14.1+18.5) (1.3+3.1) (30+47) (26+77) (0.4+2)
17 TRL-21a 17.74+£1.82 6.77+£2.25 32.312.71 91.1+£24.42 5.13+£2.05
' (15+20.6) (3.1+10.5) (28+37) (62+139) (2+8.8)
14.34+1.29 4.9£1.06 30.9+3.31 77.5+16.58 3.27+1.14
18 TRL-22/2 (12+15.8) (3.8+7.1) (26+37) (56+99) (1.5+5.4)
19, TRL-23 18.86+1.96 4.58+1.18 39.2+7.32 89.1+£27.36 3.28+0.86
(16.5+22.2) (2.5+6.2) (30+50) (43+121) (1.8+4.3)
20. TRL-24 17.98+£1.89 2.16+0.58 36+4.93 33.5+£18.92 0.91+0.61
(13.5+19.7) (1.4+3.1) (24+39) (3+57) (0+1.9)
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Cadval 1-in ardi

2 3 4 5 6 7
21. TRL-25 14.72+2.29 3.5745.61 21.5+4.18 18.33+9.44 | 0.5+0.25
(11.5+17.1) (0.9+15) (16+28) (6+30) (0.1+0.8)
22. TRL-26/1a 15.3+1.39 2.01+0.55 28.7+2.36 42.7£17.68 | 1.36+0.67
(13+16.9) (1.1+3) (25+32) (24+72) (0.5+2.5)
23. TRL-26/1b 15.78+2.08 2.95+0.46 29.8+3.43 47.8+15.48 | 1.28+0.41
(11+18.6) (2.2+3.7) (22+34) (33+78) (0.9+2.2)
24, 14.29+1.91 3.66+1.23 32+3.06 60.2£28.05 | 2.54+1.02
TRL-26/3a , i ) , ,
(11+16.5) (2+5.6) (26+37) (6+97) (1.4+4.2)
25. TRL-27/1 17£1.41 4.27+0.94 36.1+£1.91 64.4£10.66 | 3.19+0.74
(15.5+19.5) (2.8+5.3) (32+39) (52+80) (2.2+4.5)
26. TRL-27/2 11.54+1.1 3.2840.59 33+3.89 43.3+6.86 1.9+0.63
(9.5+12.8) (2.5+4.4) (27+40) (32+57) (0.6+2.7)
27. TRI-28 12.47+1.43 3.73+0.81 31.1+2.38 43+8.1 2.02+0.66
(10+15) (2.8+5.2) (28+35) (28+56) (1.4+3.6)
28. TRL-29/2 15.35+1.29 2.48+0.94 28.5+2.42 36.3+13.91 1.07+0.7
(13+17) (1.6+4.8) (24+33) (21+72) (0.3+2.6)
29. TRL-31 18.74+1.16 2.32+0.57 36.1+2.73 33.749.75 1.55+1.3
(16.5+20) (1.6+3.2) (30+40) (13+44) (0.2+5)
30. . TRL-32 11+1.37 2.57+0.64 31+2.12 48.67+8.14 1.54+0.56
(9+14) (1.3+3.4) (28+34) (37+57) (0.7+2.6)
31 . TRL-33/2 9.57+0.98 1.7+0.45 15.4+1.17 26.7+9.02 0.84+0.29
(8.2+11) (0.9+2.3) (14+17) (6+36) (0.1+1.2)
32. TRL-39 12.18+1.03 5.53+1.42 34.143.25 75.6+£22.39 3.77+1.27
(10.2+13.7) (3.5:7.4) (27+37) (42+100) (2+5.2)
33. TRL-40 13.61+1.48 2.55+0.89 33.4+2.63 43.7£16.73 1.54+0.95
(11.2+15.6) (1.4+4.1) (29+36) (25+75) (0.3+3.2)
34. TRL-41 14.21+0.96 4.15+0.69 33.843.46 52.4+11.15 2.68+0.75
(12.9+16.4) (3.4+5.5) (27+37) (36+65) (1.6+3.9)
35. TRL-42/1 12.87+0.96 9.06+12.63 31.443.75 59.6+12.21 2.07+0.6
(10.9+14.2) (1.8+33) (24+37) (41+80) (1.1+2.9)
36. TRL-42/2 12.5+1.37 3.21+1.05 29.1+6.47 52.3+£16.16 2.34+0.52
(11+15) (2+5.3) (14+37) (29+84) (1.5+3.1)
37. TRL-43/1 16.66+1.95 2.54+0.58 27+3.8 43.9+12.42 1.64+0.6
(13.4+19.1) (1.6+3.3) (21+32) (23+57) (0.5+2.3)
38. TRL-43/2 10.47+1.58 2.27+1.23 28+5.4 31.2+17.43 0.98+0.78
(8+13) (0.7+3.9) (22+37) (13+72) (0.2+3)
39. TRL-43/3 15.16+1.54 2.32+0.52 27.6+3.31 41.948.12 1.4+0.48
(13+17.4) (1.2+2.9) (19+32) (33+55) (0.5+2)
40. TRL -44/1 12.67+0.78 3.79+0.9 26.4+2.5 57.8+£12.89 2.42+0.62
(12+14.1) (2.8+5.3) (22+30) (41+80) (1.5+3.4)
41. TRL-45 12.24+1.21 1.86+0.58 42.3+2.54 40.7+£13.98 0.81+0.49
(10.6+14.7) (1.1+3) (38+46) (17+64) (0.2+1.6)
42, TRL-46 15+1.67 4.73%1.08 37.8+£2.39 71.249.11 3.61+0.98
(13+19) (3.4+6.8) (34+42) (56+83) (2.4+5)
43. TRL-47 16.05+1.34 3.06£0.6 38.2+1.69 64.7+£20.04 1.88+0.59
(14.5+19) (1.9+4.1) (36+42) (38+98) (0.9+2.9)
44, TRL-48 12.75+2.28 2.81+0.96 27.4+2.72 58.5+27.42 0.61+0.55
(10+16) (1.4+4.2) (21+30) (18+109) (0.1+2)
45, TRL-50 12.3+2.53 5.16+1.38 25.9+4.56 85.2+23.69 3.12+1.07
(8+16.5) (3.4+7.7) (17+33) (46+130) (1.5+5.1)
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Cadval 1-in ardi

1 2 3 4 5 6 7
46. TRL-50/1 14.1£1.6 4.82+1.67 30.4£1.9 76.6+£23.3 3.24+1.31
(12+16.5) (2.5+7.7) (27+33) (45+103) (0.6+4.8)
47. TRL-50/2 15.52+2.87 6.78+1.22 34.245.18 103.7+26.05 4.74+1.21
(12.2+20) (4.3+8.1) (28+41) (65+140) (3+6.3)
48. TRL-51 14.29+2.05 4.18+1.75 25.9+3.45 62.4+25.79 2.33+1.44
(12.6+19) (1.4+7.3) (22+31) (39+113) (0.3+4.6)
49. TRL-52 15.72+1.4 4.65%1.56 32.246.53 66.3+31.15 2.29+1.56
(13.1+17.4) (3.2+6.9) (24+44) (17+114) (0.5+4.6)
50. TRL-52(1) 13.9+1.29 4.28%1.24 31.8+4.39 59.6+21.73 1.99+1
(12+16) (2.8+6.2) (22+38) (18+86) (0.5+3.1)
51. TRL-55/2 15+2.27 5.03+0.94 31.242.9 62.8+15.75 3.46+0.79
(12+19) (3.7+6.9) (27+37) (45+96) (2.7+5.1)
52. TRL-56 15.2+1.46 5.93+0.98 31.1+2.38 74.4£13.29 4.72+0.82
(14+18) (4.6+7.1) (29+35) (57+94) (3.6+5.6)
53. TRL-57 13.3+0.75 1.75+0.54 40.31£3.02 63.418.67 1.17+0.43
(12.5+14.5) (0.9+2.6) (36+45) (50+75) (0.5+1.8)
54, TRL-58 14.6£1.9 4,93+1.48 40.9£3.93 88.3+27.54 3.14+1.18
(12.5+18) (2.1+6.9) (36+48) (50+125) (1.4+4.8)
55. TRL-59 10.93+2.13 0.8+0.37 28.43+5.03 25.7145.62 0.37+0.16
(7.5+13) (0.3+1.3) (20+35) (15+32) (0.1+0.6)
56. TRL-60 6.85+0.78 2.37£0.49 20.4+1.35 42.9+13.61 1.59+0.57
(5.5+8) (1.5+3.1) (18+22) (21+64) (0.7+2.5)
57. TRL-61 8.1+3.19 2.76+0.32 21.8+1.23 51.6+7.78 2+0.28
(6.7+17.1) (2.2+3.2) (20+23) (44+69) (1.3+2.3)
58. TRL-62a 10.19+1.1 0.62+0.26 16.9+2.28 18.1+7.4 0.12+0.11
(8.1+11.4) (0.3+1) (13+20) (10+35) (0+0.3)
59. TRL-6%b 11.43+0.92 0.9740.18 18.89+2.57 20.89+8.45 0.29+0.17
(10.3+13.2) (0.8+1.3) (15+23) (8+32) (0.1+0.5)
60. TRL-63 16.39+1.83 2.55+0.48 27.2£1.75 34+8.23 1.87+0.45
(14+19.3) (1.7+3.1) (23+29) (23+45) (1.3+2.9)
61. TRL-66/1 16.02+1.58 3.19+1.19 29.7+4.06 48+22.76 1.8+1.19
(12.9+17.9) (1.3+5.5) (21+34) (11+85) (0.2+4.1)
62. TRL-66/1a 11.33+1.16 3.26+1.11 28.5+3.54 51.2+13.69 2.4+1.13
(8.9+12.7) (1.6+4.4) (20+32) (24+70) (0.6+3.4)
63. 12.77£1.59 4.02+0.8 31.8+3.19 60.2+14.54 3.04+0.59
TRL-66/1c , ] ] ] )
(9+14) (2.8+5.4) (25+35) (38+75) (2.2+4)
64. TRL-67/1 16.29+2.17 6.5+1.03 30.5%3.95 88.7+13.96 4.75+1.14
(13.1+20.2) (4.4+7.5) (21+36) (66+104) (2.8+6.2)
65. TRL-67/2 15.52+1.78 5.26+1.48 28+2.36 63.9+17.06 3.99+1.36
(12.4+18) (2.3+6.8) (24+32) (31+85) (1.2+5.4)
66. TRL-68 16.2+1.18 1.88+0.58 33.41£3.89 44.1+16.35 2.66+4.7
(14.9+17.8) (0.9+2.9) (30+42) (16+68) (0.5+16)
67. TRL-69/3.1 12.36+1.01 3.06+0.75 24.9+2.56 31.84£11.91 1.45+0.75
' (10.2+13.8) (1.8+4.6) (21+29) (13+53) (0.2+2.7)
68. TRL-69/3.2 11.89+1.98 4.41+1.06 22.945.78 62.6+17.31 2.72+0.88
' (9.1+16.7) (2.8+6.4) (16+37) (31+90) (1.2+4)
69. TRL-69/3.3 12.41+1.07 1.62+0.58 24.1+1.85 14.3+£11.31 0.44+0.53
' (10.5+14.2) (1.1+2.9) (22+28) (4+38) (0.1+1.6)
70. TRL-70 13+1.11 1.87+0.49 29.2+2.39 18.8+9.04 0.49+0.38
(10.1+14.2) (1+2.6) (24+32) (5+34) (0+1.1)
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Cadval 1-in ardi

1 2 3 4 5 6 7

71. TRL-71 11.86+0.44 3.03+1.14 24.4+4.09 37.4+26.83 1.31+1.07
(11.2+12.4) (1.5+4.7) (18+30) (6+80) (0.1+2.5)
72. TRL-72 16.26+1.93 1.8+0.38 40.1+4.61 40.5+12.35 0.93+0.41
(13.1+19) (1.1+2.3) (31+46) (25+59) (0.3+1.6)
73. TRL-73a 14.33+1.4 2.66+0.55 35.3+2.98 53.7£10.17 1.52+0.58
(12.6+17) (2.1+3.9) (33+42) (35+64) (0.7+2.6)
74. TRL-75 11.71+1 3.39+0.86 22.9+2.96 63.6+10.52 1.94+0.87
(10.2+13.2) (2.2+5) (20+30) (50+83) (0.7+3.6)
75. TRL-76 13.12+1.05 3.48+0.68 31.1+2.28 60.2+8.35 2.48+0.58
(12+15.2) (2.4+4.4) (29+36) (49+74) (1.6+3.2)
76. TRL-77/1 10.97+0.78 2.6+0.82 29.4£3.95 39.8+12.97 1.96+0.72

(9.5+12.4) (1.5+3.8) (21+36) (20+59) (1.1+3)

7. TRL-77/2 13.01+1.07 3.09+1.17 25.6+2.32 58.5+13.27 2.09+1
(11+14) (1.8+5.3) (23+29) (43+80) (1.2+4.2)
78. TRL-78 12.54+1.95 2.13+0.53 28.3+4.83 42.5%7.15 1.39+0.47
(10.5+15.5) (1.3+3) (21+36) (34+53) (0.7+2.3)
79. TRL-79 9.36x1.09 2.46%1 33.4+2.46 41.7£16.56 1.59+0.99
(7.5+11) (1.4+4.6) (29+37) (15+62) (0.3+3.6)
80. TRL-80 17.28+1.32 3.4+0.73 30.9+2.08 63.7+£13.98 2.16+0.51
(15+19) (2.2+4.7) (28+34) (43+80) (1.5+3.2)

81. TRL-81 17.09+0.81 3.36+1 31.7+£2.98 52.5+19.92 2.05+0.9
(16+18) (1.6+5) (27+37) (13+71) (0.2+3.2)
82. TRL-82 17.67+1.57 5.7+1.38 34.2+2.39 84.1+22.6 4.22+1.19

(15+19.6) (4.2+7.8) (32+40) (58+123) (2.6+6)

83. nozarot 1
T. durum 10.93+0.21 4.53+0.25 20.67+2.08 65.67+4.04 3.33+0.25
v, Saray (10.7+11.1) (4.3+4.8) (19+23) (62+70) (3.1+3.6)
84. noazarat 2

T. aestivum 10.03+0.21 4.2+0.36 20.67+0.58 78+2.65 3.240.26
ov. Abseron (9.8+10.2) (3.8+4.5) (20+21) (75+80) (2.9+3.4)

Tritikale niimunalorinds bir siinbiilds siinbiilciik saymin orta qiymot gostoricilori 15,4-42,3

od. arasinda variasiya etmisdir. Nozarot bugda sortlar1 ilo miigayisado, 72 tritikale niimunosindo
bu olamotin orta qiymat gostoricisi daha yliksok olmus vo an yiiksok natico TRL-45 genotipindo
(42,3 od.) geyd edilmisdir.

Bir siinbiildoki donin say1 olamotino goro tritikale genotiplori genis diapozonda
variasiyalasmisdir (14,3-103,7 od.). Bu olamotin orta qiymotino osason, 8 tritikale niimunosi
(TRL-13, TRL-21a, TRL-23, TRL-50, TRL-50/2, TRL-58, TRL-67/1 vo TRL-82) har iki nozarat
bugda sortundan iistiin olmus, orta hesabla an yiiksok natica isa TRL-50/2 genotipinda (103,7 ad.)
qeyde alinmigdir.

Tadqiq olunan tritikale niimunolori, homginin, bir siinbiildoki donin kiitlosi olamotino goro
do genis sokildo forglonmisdir. Bels ki, homin niimunslords bu slamatin orta qiymati 0,12-5,13 q
intervalinda doyismisdir. Bir siinbiildoki donin kiitlasina géra 10 tritikale niimunasi (TRL-8/2a,
TRL-21a, TRL-39, TRL-46, TRL-50/2, TRL-55/2, TRL-56, TRL-67/1, TRL-67/2 vo TRL-82)
har iki nazarot bugda sortundan iistiin olmus, on yiiksok noticoni iso TRL-21a niimunosi (5,13 q)
niimayis etdirmisdir.
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Tadgiqgatlar naticasindo SU, SK, SSS, SDS vo SDK olamatlorinin har biri {izra ayri-ayriliqda
on yiiksok gostoricilorin miivafiq olaraq TRL-23, TRL-42/1, TRL-45, TRL-50/2 vo TRL-21a
niimunolorine aid oldugu miioyyon edilmisdir. Miigayiso liclin gqeyd edok ki, Rusiyanin
Xabarovsk vilayetinin Orta Amur soraitinds tritikale kolleksiya niimunslorinde SU slamoti 8,8-
11,0 sm, SSS — 21-25 odad, SDS - 27-54 odad, SDK - 1,00-1,68 q arasinda variasiyalasmisdir
(3enkuna K.B., Aceesa T.A., 2020).

Nohayot, 5 olamotin hamisina goéro nozarot kimi gotiiriilmiis bork vo yumsaq bugda
sortlarindan yiiksok notico goéstoranlorin - TRL-21a, TRL-50/2, TRL-67/1, TRL-82, 4 olamato
goro — TRL-8/2a, TRL-23, TRL-39, TRL-46, TRL-50, TRL-55/2, TRL-56, TRL-58 vo TRL-
67/2 olduglar1 agkar edilmisdir.

Eyni zamanda, tritikale kolleksiya niimunalorindo siinbiiliin todqiq olunan mohsuldarliq
elementlori arasindaki korrelyativ alagolor do miioyyon edilmisdir (Cadval 2).

Tritikale kolleksiya niimunolorindo siinbiiliin mohsuldarliq elementlori arasinda korrelyativ alzglea(lla‘;al 3
su SK SSS SDS SDK
SuU 1 0.228" 0.607" 0.335" 0.264"
SK 0.228"™ 1 0.189™ 0.578" 0.608"™
SS 0.607" 0.189™ 1 0.322" 0.200™
DS 0.335" 0.578™ 0.322" 1 0.767"
DK 0.264™ 0.608"™ 0.200™ 0.767" 1

Qeyd: **. Korrelyasiya 0.01 soviyyado shomiyyatlidir.

Codvaldon goriindiiyli kimi, todqiq olunan biitiin olamotlor arasinda yiiksok ohomiyyotli
miisbat korrelyasiya miisahido edilmisdir.

NOTICO

Beloliklo, todqiq olunan 82 tritikale niimunosi arasindan mohsuldarliga bilavasito tosir
gostoron SU, SK, SSS, SDS vo SDK kimi olamatlorin on yiiksok gostaricilorino malik olan TRL-
21a, TRL-50/2, TRL-67/1 vo TRL-82 genotiplori secilmis vo onlarin istor tritikale, istorsa do
bugdanin yaxsilasdirilmasi baximindan miivafiq seleksiya proqramlarinda donor Kimi
istifadasinin magsadouygun oldugu miioyyon edilmisdir.
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HNCCIEAOBAHHME 3JIEMEHTOB ITPOAYKTUBHOCTHU KOJIOCA
KOJUVIEKIITMOHHBIX OBPA311OB TPUTHUKAJIE

I'onens MycaeBa™, Parum Parumos, Camupa MycradgaeBa
Hucmumym cenemuueckux pecypcos Munucmepcmea Hayku u 00pazogamust
Azepbatiosicanckotl Pecnybnuxu

Tputukane (x Triticosecale Wittmack) — wcKkyccTBeHHBIN poJi, TOMYYCHHBIH MyTeM THOPHIH3AINN
mmennnpl (Triticum L.) u pxxu (Secale L.), obnagaer psgoM CBOWCTBEHHBIX MM TTOJIE3HBIX arpOHOMHYECKUX
cBoiicTB. [10 cpaBHEHHIO ¢ MIICHUIEH, SYIMEHEM U JAPYTHMH MEJIKO3EPHBIMH 3JIaKaMH OTIIMYACTCs OOJIbIICH
YPOXKaHOCTBIO W YCTOMYHMBOCTBIO K OO0JNe3HSAM. 3acyXo- M MOPO30YCTOHUYMBOCTH SIBJISIETCS OCHOBHBIM
NPEUMYIIECTBOM TPUTHKAIE Tepex APYTMMH 37aKaM{, YTO CHIDKAeT PUCK TOBPEKACHUS ypoXkas OT
HEOJaroNpHUATHBIX IIOTOMHBIX ycioBHHA. OHO TakXKe IOKa3bIBACT MPHCIIOCOOIAEMOCTh K IIECYAHBIM,
CWJILHOKUCIIBIM M CWJIBHOILEJIOYHBIM T04YBaM. Llebr0 HacTosIIeH HCCIIeoBaTeNbCKOW paboThl  OBLIO
CpPaBHEHHME JIEMEHTOB NPOIYKTUBHOCTH KoJloca (JUIMHA KOJOca, Macca KOJoca, YHCIIO KOJOCKOB B KOJOCE,
YUCIIO 3€peH B KOJIOCE, Macca 3epeH B KOJOCE) y KOJUICKIMOHHBIX OOpasloB TPHUTHKAJIEC W BBIBICHHE
00pa31oB ¢ HanboJiee BHICOKMMH 110 TOMY WJIM MHOMY TIPU3HAKy NOKasaTelsaMH. B kadecTBe mccieayeMoro
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Marepuala MCIOoNb30Bain 82 0o0pa3iia TPUTHKAIC Pa3IHIHOTO MPOUCXOMKICHHS, XPAHSIIINECS B KOJUICKITHU
oT7eNIa MOJICKYJISIpHOW muToreHeTHKH MHcTHTyTa TeHeTmdecknx pecypcoB MHOAP, a Taxke, B KadecTBe
KOHTPOJIS, MECTHBIE COpTa MIeHHUIBI — TBepaoi (Triticum durum cv. Capait) u msrkoii (Triticum aestivum cv.
Anmepon). MeTtonoMm ciyyailHOW BBIOOPKH olLeHMBaIW 1o 10 pacTeHHH, NpHHAUICKANMX K KaKAOMY
TEHOTHUITY, Yy KaXJIOr0 PacTeHHs HCCICIOBAIN IMATh OCHOBHBIX TMPH3HAKOB Kojioca - aiauHy kojioca (JIK),
Maccy komoca (MK), grcio konockos B konoce (UKK), anciio 3epen B koioce (U3K) u Maccy 3epHa ¢ Kojoca
(M3K), Mexxay KOTOpbIMHA ObLiTa BBISIBJIEHA BRICOKOJJOCTOBEPHAS TTOJIOKHUTENBHAS KOppensims. B pe3ymnbrare
MIPOBEAICHHOTO HCCIIEIOBAaHMS, Cpeny 82 M3YYeHHBIX 00pa3lloB TPHUTHKAJE, BhIAEIeHbI reHoTHsl TRL-21a,
TRL-50/2, TRL-67/1 u TRL-82 ¢ Hanboee BEICOKAMH TTOKa3aTEIMK TaKuX Tpru3HakoB, kak JIK, MK, UKK,
U3K 1 M3K, HEnocpeACTBEHHO BIMSIONIMMY Ha YPOXKAHHOCTh. [laHHbBIe 00pa3ibl ¢ BEICOKMMH TTOKA3aTEISIMHU
OBUTH pPEKOMEHJIOBAaHBI K HWCIOJIb30BAHMIO B KayeCTBE JOHOPOB B COOTBETCTBYIOIIMX CEIEKITMOHHBIX
MporpamMMax Jiisl yIyqIeHHs TPUTHKAJIE U TIICHUIIBL.

Knrwouesvie cnosa: npusnaxu Konoca, mpumuxane, KOpperayus, Ceiekyus, 2eHOmun, yposucaniocms
STUDY OF SPIKE YIELD ELEMENTS IN COLLECTION ACCESSIONS OF TRITICALE

Gunel Musayeva*, Rahim Rahimov, Samira Mustafayeva
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

Triticale (xTriticosecale Wittmack) is a man-made cereal formed by crossing wheat with rye. It
possesses the genomes of the genus Triticum and Secale ssp., and thus the advantageous properties of
wheat grain with the features of rye.Triticale can be grown in a wide range of agro-ecologies.
Additionally, its yield advantage over wheat, barley, and other small grains is also great and it resists
lodging better than wheat and barley. Drought and frost tolerance are the primary advantages that triticale
has over the other cereal crops and thus it reduces weather risk. It is adapted to a wide range of soils
conditions including low fertility sands, shallow soils, acidic and sodic, very high and low Ph. The
purpose of the current research work was to compare the productivity elements of the spike (spike length,
spike mass, number of spikelet per spike, number of grains per spike, mass of grains per spike) among
accessions of the triticale collection, and based on this, to identify the genotypes with the highest
indicators for one or another traits. As a research material, the 82 triticale accessions of different origins
maintaining in the collection of Molecular Cytogenetics Department in Institute of Genetic Resources
MSE AR and local wheat cultivars - hard wheat (Triticum durum cv. Saray) and bread wheat (Triticum
aestivum cv. Absheron) were used as the controls. 10 plants belonging to each of the studied accessions
were randomly selected and five traits of their main spike from each plant - spike length (SL), spike mass
(SM), number of spikelet per spike (NSS), number of grains per spike (NGS) and grain mass per spike
(GMS) were evaluated, and a highly significant positive correlation was observed between all these traits.
As a result, TRL-21a, TRL-50/2, TRL-67/1 and TRL-82 genotypes with the highest indicators of traits
such as SL, SM, NSS, NGS and GMS were selected among the studied 82 triticale accessions. The
selected genotypes have been recommended as the appropriate material for including as a donor in
breeding programs for the improvement of either triticale or wheat.

Keywords: spike traits, triticale, correlation, breeding, genotype, yield
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ABSERONDA ADI YASOMON (Syringa vulgaris L.) NOVUNUN
TOXUMLA COXALDILMASI VO DEKORATIV BAGCILIQDA
ISTIFADOSI

IRADO MOMMODOVA*, AFAQ BAGIRLI

Azarbaycan Respublikasi Elm va Tohsil Nazirliyi Dendrologiya Institutu, Baki, AZ 1044, Mardokan,
S.Yesenin kii¢.89

irade_mamedov@mail.ru

Mboqalodo  Dendrologiya institutunda ilk dofs olaraq Adi yasamon (Syringa vulgaris L.)
noviiniin Abseron soraitinds introduksiyas1 va iqlimlasdirilmasi maqsadi ilo toxumla coxaldilmasi,
ciicortilorin morfologiyas1 va inkisaf dinamikas1 iizra aparilan tadqiqat isi va bitkinin insan
saglamhiginda rolu hagqinda moalumat verilir. Adi yasoman (Syringa vulgaris L.) milayim soyuq
iqlimi olan boélgalarda abadlq iiciin an ¢ox yayilmis novlordan biridir. Yasomon Azoarbaycanda ¢ox
mashurdur vo ananavi olaraq dekorativ kol kimi istifads olunur. Azarbaycanda oyronilmasi vo
becorilmasi iiciin yasomon sortlarinin ¢esidini qisa davamh sortlarin introduksiyasi hesabina
genislondirmak olar. Syringa vulgaris L. néviiniin toxumlar1 Ukrayna Moarkazi Botanika Bagindan
miibadils naticasinda alda edilmisdir. Oleaceae Hoffmgg et. Link.- Zeytunkimilar fasilasina, Syringa
L. cinsina aid olan S. vulgaris L. névii Balkan yarimadasinda, Karpat daglarinda rast golinon
alcagboylu kol bitkisidir. Syringa L. névii haqqinda ilk elmi malumata 1565-ci ildo Pyetro Andrea
Mattioli torafindon Dioscorido verdiyi sorhda rast golinir. Bitki tasviri ilo yanas1 Mattioli, onun
Konstantinopoldan Avropaya Avstriyalh Oje Ghislen de Busbek torafindon gatirildiyi barado do
modlumat verir. Hal-hazirda yayilmis Syringa - cinsi adi, 1576-c1 ildo Matias de L'Obel (Lobel)
torafindon toqdim edilmisdir. Yunan dilinds syrinx — boru demakdir. Bitkinin asas komponenti
glikozid siringindir. isin asas maqsadi fitotronda yetisdirildikdo, fenotipik keyfiyyatlarin Ustiinliik
taskil etmokls bitkilorin inkisafinin siiratlonmasine komok edon otraf miihitin- isiqlandsrma,
temperatur va riitubat rejimlorini miiayyan etmok idi. isdo homg¢inin Adi yasomon bitkisinin
fitotronda yetisdirildikds ciicorma siiratina vo boOyiimo parametrlorino temperaturun tosiri
oyranilmisdir. Ontogenezds bioloji xiisusiyyatlorin 6yronilmasi zamani aldo edilmis moalumatlar
asasinda Adi yasomanin Abseronda introduksiyasi vo daha da genis miqdarda becorilmasi tovsiyoa
edilir. Bu bitkinin 6lkads tabligi iiciin onun qisa davamlihg va Azorbaycamm igliminda
dayamqlhih@ oyronilmolidir. Adi yasomon bitkisinin dekorativlik xiisusiyyoatlorini vo miialicovi
ohamiyyatini nazars alaraq, Syringa L. cinsina aid névlarin genis becarilmasi maqsadouygundur.

Acar sozlar: S. vulgaris, bazok bitkisi, introduksiya, “Memmert” aparati, fitotron, bdyiima
dinamikasi

GIRIS

Bitkilorin introduksiyasi — bu, tobiotdoki bitkilori madonilosdirmok iigiin- ndv, sort vo
formalarinin, miioyyon orazido moqsodyonlii okilmosidir (Lapin, Ryabova,1982). Botanika
baglarinin asas magsadi, yeni meyva va bazak bitkilorinin ndv vo formalariin introduksiyasi va
onlarin shaliys verilmosidir (MapteiroBa, KyzeBanos, 2015).

Son zamanlar respublikamizda ekzotik dekorativ agac-kol bitkilorindon istifado etmoklo
yasillagdirma islori hoyata kecirilir. Bunun osasini iso yeni parklarin, xiyabanlarin, istirahot
zonalarmin salinmasi togkil edir. Yerli flora oduncaqli bitkilorin név miixtslifliyi ilo zongin deyil
vo Azorbaycan Respublikasinda yasilliqlart yiiksok dekorativ novlorlo tomin edo bilmoz.
Dendrologiya Institutu yasayls montogolorinin abadlasdirilmas: sahosindo, tarix boyu 1966-C1
ildon introduksiya noticosindo digor floralardan xeyli miqdarda bitki novlori togdim etmisdir.
Miiayyon edilmisdir ki, yiiksok dekorativ keyfiyyotlora malik olan bitkilor, bir qayda olaraq,
modoni soraitdo daha ¢ox tolobkardirlar. Landsaft dizayninda on ¢ox yayilmis novlordon biri
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Balkan yarimadasindan olan Adi yasomondir. Qisa geyri-adi doziimliiliiyii, ¢igoklomo gozolliyi
va yaxsi coxaldigina gore Adi yasoman Azarbaycanin diger bdlgarinds ugurla becorilir.

Sohor miihitindo Adi yasomon tullanti gazlar1 vo toza qars1 davamliliq gostorir. Yay
movsiimiinds yeni yasoman yarpaqlarinin sothindo yasillasdirmada genis istifads olunan qovaq
vo coko agaclarindan 3 dofo ¢ox toz hissociklori saxlayir (Jlamun, 1973). Aparilan todqiqatlara
osason, Adi yasomon 1 m? assimilyasiya sothinds 0,5 g-a qoader toz adsorbsiya edir. Bitkilorin
yarpaqlarinda toz yigilaraq havanin riitubotinin artmasina komoak edir, bununla da miioyyan bir
mikroiqlim yaradir vo ses-kiiyili intensiv sokildo azaldir. Bitkinin yarpaqlart havadan xeyli
miqdarda kiikiird dioksidi, ftor birlosmolorini (Kupuc u ap., 2014) udur, fitonsid xiisusiyyatlorino
malik (OkyneBa u ap., 2008) olmaqla ekologiyan1 vo otraf miihiti zororli tosirlordon qoruyur.

Yasomonin otri ¢ox incadir va sakitlosdirici tosira malikdir. Bu bitkidon ¢ox vaxt iltithab
oleyhina vasits kimi istifads edilir. Onun qizdirma salan va agrikesici keyfiyyatlori do molumdur.
Bitkinin torkibindo ¢ox sayda faydali maddolor vardir. Yaranin sagalmasini stirstlondiron
xiisusiyyatlorine gora yaranin {izaring tor yasamon ¢i¢oyindon sarg1 qoyulur.

Cicoklordon oldo edilon efir yagini otir hazirlamaq {igiin istifado etmok olar. Yarpaglardan
yasil vo gohvayi boyalar, ¢igoklordan isa yasil boyalar alinir (Ckymuenko, 2007).

Yasomonin biitiin novlori gozal giillori ilo segilir, bu sobobdon onlar bagg¢alarda yetisdirilir.
Bunlarin arasinda hoddon artiq doéziimlii olan vo agiq havada yaxsi biton Adi yasomon (S.
vulgaris) daha ¢ox yayilib. Yasomon bahar aylarinda Avropanin hom conubunda, hom do
simalinda iri va atirli ¢igaklori ilo baggalar1 bazayir (Vrugtman, 2003).

MATERIAL VO METODLAR

Obyekt olaraq Abseron soraitinds introduksiya edilmis Balkan mansoali Syringa vulqgaris L.
novii Ukrayna Morkozi Botanika Bagindan miibadilo naticosinde olds edilmisdir. Todqiqatlar
2022-ci ildo aparilib. Perspektivli bitkilorin todqiqi Mommodov (Mommadov, 2002),
introduksiya U.M. Agamirov, M.R.Qurbanova (Aramupos, Kypbanos, 1985), toxumla
coxaldilma M.K. Firsovaya (®upcoa, 1955), ciicortilorin morfologiyasi. 1.T.Vasilgenkoya
(Bacunpuenko, 1960), fenoloji miisahidolor I.N.Beydemana (Beiineman, 1954), bdyiimo
dinamikas1 A.A.Molganov, V.V.Smirnova (Mol¢anov, CmupHoB, 1967) goro vo odobiyyat
materiallarindan (Konecuukos, 1972; JIynesa u ap., 1989; Oxynesa u ap., 2008; [IpokodbeB u
ap., 2010; Konecuukos, 1974) istifado etmokls aparilmigdir.

Adi yasomoan (Syringa vulgaris L.) - Zeytunkimilor fasilasina (Oleaceae Hoffmgg et. Link.)
Syringa L. cinsinag aid olan, 3-5 m hiindiirliiyiins ¢atan al¢agboylu agac vo ya koldur. Dinyada
2300 novii molumdur. Tabii halda Karpatlar, Transilvaniya Alplari, Balkan yarimadasinda
yayllmisdir (Mommoadov, 2002). Yarpaqlar1 enli-yumurtavaridir, uzunlugu 12 sm-o ¢atir, qisin
ortalarinda tokiiliir. Cigoklori 20 sm uzunlugda olan piramidavari vo ya siipiirgovari ¢igok
qrupunda yerlosir, acig-bondvsoyi rongdodir, otirlidir. Modoni sortlarinda ¢igok taci ag,
bondvsoyi, alabozok, ¢ohrayi, gdyiimtiil vo s. ronglordo olur. May aymin sonunda 10-25 gun
arzinds bol ¢i¢ak agir. Meyvasi qonur, dorivari, ganadli qutucuqdur, uzunlugu 1 sm, eni 0,3 sm
olub, hor qutucuqda 3-4 toxum olur (sokil 1).

Uzunmiiddatli miisahidslor zamani1 miioyyan edilmisdir ki, son illordo adi yasomon agacinin
qisa davamliligi artmis, bitkilor daha boyiik Olciilora ¢atmigdir. 20-25 il ovveal diametri 3 m-o
godor vo hiindiirliiyli 1,5 m-don ¢ox olmayan enli kollar ovozinag, indi 3,5-5,0 m hiindiirliiyo
malik kollara rast golinir. Ogor avvallar ¢igoklonmasi toxminon dord ilde bir dofo bas verirdisa,
indi demok olar ki, har il vo kifayot qodar bol ¢igok agir. Kolleksiyada adi yasomon agacinin,
eloca do biitiin digar agac bitki ndvlerinin ugurlu inkisafi Azarbaycan Respublikasinda iqlimin
istilosmosi ilo alagolondirilir (Aramupos, 1985).
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Sakil 1. Adi yasomon toxumlari Sokil 2. Toxumlarin “Memmert” aparatinda
inkubasiyasi

Tacriibomizdaki fitotron, havasinin temperaturu 22°C olan geyri-hermetik biokamera va istixana
tictin LED modul tipli lampalardan ibaratdir (KTL torafindon istehsal olunub) (Nidem 2016).

Ik dofo olaraq “Memmert” aparatinda Adi yasomon (S. vulgaris L.) bitkisinin toxumlarinm
clicorma siiratine istiliyin totbiqi vo tosiri dyranilmisdir (sokil 2). Oyronilon név iizorinds har on
gilindon bir miisahidolor aparilmisdir (OxyneBa, 2006).

Sakil 3. Syringa vulgaris L. toxumlarinin a-torpaqda, b-istixanada, c-tobii isiq seraitinda ciicartilori

NOTICOLOR VO ONLARIN MUZAKIROSI

Abseron quru subtropik iglimi ilo xarakterizo olunur. Orta illik temperatur +12-15°C, qisda
miitloq minimum moanfi 2—4°C, yayda maksimum temperatur +28-35°C; orta sutkaliq temperaturun
4°C-don yuxari kegidi martin birinci vo ya ikinci ongiinliiyiino tosadiif edir. Sabit orta glindolik hava
temperaturunun 0°C-don asag1 oldugu dovr olduqgca nadirdir.

Adi yasomon toxum, kokiimsov vo vegetativ yolla goxaldilir. Meyvalar geyri-sabitdir vo az
miqdarda toxum verir (Ckymuenko u ap. 2003; Polyakova, 2008). Toxumlar 3 oktyabr 2022-ci il
tarixinds perlit olava edilmis Klasmann torf substratinda, iki plastik qabda sopilmigdir. Onlardan biri
8°C temperaturda soyuducuya (tocriibo Aj), digori 22°C temperaturda termostata yerlosdirilmisdir
(tacriibo Ay). Oktyabrin 20-do har iki konteyner fitotrona (22 °C) kdgtiriilmiisdiir. Nozarot bitkilori
torpaqda, istixanada, tobii is1q soraitindo okilmisdir (sokil 3).

Almaniya istehsali olan Klasmann-Delmann torf substrati giibroli sfagnum torfudur:
100-200 mg/l N, 70-150mg/l P,Os, 140-240 mg/l K,0, pH-5,5-6,5-dir. Tacriiba zamam fitotronda
havanin temperaturu 22°C olan geyri-hermetik biokamera vo istixana ti¢iin LED tipli lampalardan
istifado edilmisdir. Lampalar bitkilorin tstiindo 40 sm masafads yerlosdirilmisdir. Siini isiqlandir-
manin miiddati sutkada 24 saat olub, 1:3 nisbatindo mavi (440 nm) vo qurmizi1 (660 nm) LED-lordsn
istifada edilmisdir.
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Sakil 4. A;- tacriibasinds alinan ciicartilorin gériiniisii

flkin ciicartilor A; tocriibesindo 40-c1 giinda, A, tocriibesindo - orta hesabla 20 giindon
sonra, nozaratdo olan iso - 50-ci glindo miisahido edilmisdir. A; vo Ay tocriibolorindo ilk
ciicortilor goriindiikdon sonra iki ay orzindo toxumlarin kiitlovi ciicormosi miisahido edilmisdir.
A tocriibasinds timumi ciicorma A; ilo miiqayisads ti¢ dofo yiiksokdir (ITomsikoBa u ap., 2010).
Qeyd etmok lazimdir ki, ciicortilor A; tocriibosindo, A; tocriibosindon daha dinamik inkisaf
etmisdir. Clicortilordo A; tocriibosindo 83 giin sonra yan budaglanma miisahido edilmisdir. Bozi
sitillorindo yarpagin arxa torofindo antosianin ronglonmaosi qeyd edilib ki, bu da gongolorin vo
cicoklorin rongini gdstorir. A tocriibasinda ciicartilorda: bitkilorin hiindiirliiyli eyni olaraq 3 sm.-
birinci halda orta hesabla 17 yarpaq vo 4 yarpaq yan budaglanmasi, ikinci halda 8 yarpaq vo 2
yarpaq yan budaglanma toskil edir.

Oktyabr ayinda bitkilorin hiindiirliiyli orta hesabla A; tocriibasindo 13 sm vo Aj
tocriibosindo iso 6 sm olmus, bir aydan sonra bitkilorin hiindiirliiyii praktiki olaraq doyismoz
qalmaqla, govdonin qalinlagmasi vo gabiq omolo golmosinin baslangici miisahido edilmisdir.
Nozaratdos isa ciicortinin orta hiindiirliiyii 7 sm olub, budaglanma iso miisahido olunmmuisdir.

Ontogenezds bioloji xiisusiyyatlorin dyronilmasi zamani aldo edilmis molumatlar ssasinda
onlarin Abseronda introduksiyasi vo daha da genis miqdarda becorilmasi tdvsiyo edilir. Bu
novlorin 6lkads tabligi iiglin onlarin qisa davamlilifi vo Azerbaycanin igliminde dayaniglilig
Oyronilmoalidir. Adi yasomon bitkisinin dekorativlik xiisusiyyatlorini vo miialicovi shomiyyatini
nazors alaraq, bu cinso aid ndvlorin genis okin soraitindo becarilmosini magsadouygun sayiriq.

NOTICO

1. Toxumlarin asagi temperaturda torpaqda ciicormosi clicormo siirotino vo sonraki
inkisafina miisbot tosir gostarir.

2. Yasoman fidanlarinin fitotron soraitindo yetisdirilmosi, artiq miisahidolorin ilk aylarinda
dominant genetik alamatlorin tozahiirlorina malik qrupu miioyysn etmoayo vo izlomoys imkan
verdi.

3. Tadqiqat isi perspektivli fidan qruplarinda seleksiya xiisusiyyatlorini miioyyan etmok
ticlin olavo todqigatlarin aparilmasinin vacibliyini gostorir.
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PASMHOKEHUE CEMSH CUPEHU OBBIKHOBEHHOJ (Syringa vulgaris L.) B AIIIIEPOHE
N UCIHHOJIb30OBAHUE B TIEKOPATUBHOM CAAOBOJACTBE

Hpana MamenoBa™, Adak Barupin
Huemumym oendponozcuu Munucmepcemea nayku u obpazosarusi Azepbaiioscanckol Pecnybnuxu

B craree BmepBbie B MHCTUTyTE ACHAPOJIOTMM TPHUBEACHBI CBEACHUS 00 MHTPONYKIHMH U
aKKJIMMaTH3allik BHUIOB CHpPEeHH OObIkHOBeHHO#H (Syringa vulgaris L.) B ycimoBusix AmmiepoHna,
Pa3MHOKEHUHM CEMEHAMH, HCCIIET0OBATEHCKON paboTe 1Mo MOp(OJIOTHH U IUHAMHUKE Pa3BUTHS PACCaIbl U
poJIn pacTeHus st 3M0POBbs YeroBeka. Cuperb oObikHOBeHHast (Syringa vulgaris L.) — oxun U3 cambix
pacnpoCTpaHeHHBIX BUAOB /ISl O3€JICHEHHS B PETHOHAX C XOJOIHBIM yMEPEHHBIM KinMaToM. CHUpEeHb
OOBIKHOBCHHAsI OYCHb MOMYJISIpHA B A3epOaii/pkaHe M TPAJAUIMOHHO HCTIONB3YEeTCs KakK JEKOPAaTUBHBIH
KycTapHUK. PazHooOpa3ue coOpToB CUPEHU ISl U3YUCHUS M BhIpAIIUBaHUus B A3epOaiipkaHe MOXKET OBITh
pacimpeHo 3a c4eT BHeIpeHHs 3uMocToikux coproB. Cemena Syringa vulgaris L. momydensl u3
LenTpanpHOro OOTAaHMYECKOTO caja YKpawHbl B pe3ynbrare oOMeHa. OTHOCSIIMICA K CEMEHCTBY
maciuHoBbIx Oleaceae Hoffmgg et Link, poxy Syringa L. - Syringa vulgaris L., npencrasnser coboit
HEBBICOKOE JIEPEeBO WIIM KYCTapHUK, Ipou3pacratomuii B Kaprnarckux ropax baikanckoro moiayocTposa.
ITepBbic Hay4HbIe cBemeHus 0 Buae Syringa L. 6butu caenanst B 1565 1. [TbeTpo AHmpea MaTTHONM B €70
koMMeHTapuu Jluockopuay. Psnom ¢ onucanuem pacteHuss MaTTHOMU COOOIIACT, YTO OHO OBLIO MPH-
BezeHo u3 Koncrantunonons B EBpony aBcrpuiitiem Oxe ['ucnenom ne bycoexom. PacnipocTpanenHoe B
HacTosIIee BpeMsl Ha3BaHue poja Syringa 6su10 BBeeHo Martuacom ae JI’O6enem (Lobel) B 1576 rony.
B mepeBozme c rpedeckoro syrinx- o3HayaeT TpyOka. OCHOBHBIM KOMIIOHEHTOM DPacTCHHS SIBISIETCS
TUKO3U cupuHTUH. OCHOBHOHM 1I€NbI0 JaHHOTO HWCCIIENOBaHUS OBUIO ONpeAesieHHe CBETOBOTO,
TEMIIEPATyPHOTO ¥ BIAYKHOCTHOTO PEKUMOB CPEIbl, CIIOCOOCTBYIOIINX YCKOPEHHUIO Pa3BUTHSI PACTEHHH C
npeoOiaganreM (EHOTHITHYECKUX KAa4eCTB MPH BhIpAIIMBaHWW B GUTOTpoHE. B maHHON paboTe Tarxke
M3y4aJioch TEIIOBOE BO3/ECHCTBHE HA CKOPOCTh MPOPACTAHHSA M POCTOBBIE MapaMeTphl PAaCTEHUS] CHUPEHU
OOBIKHOBEHHOW TIpW BhIpaIlMBaHWU B (puToTpoHE. Ha OCHOBaHWM MaHHBIX, MTONyYEHHBIX MPU W3YYEHUHU
OHMOIOTHYECKUX OCOOEHHOCTEH B OHTOTEHE3€, PEKOMEHIyeTCsS WHTPOAYKIUS CUPEHU OOBIKHOBEHHOW Ha
AniepoHe W pazMHOXeHHe e€ B emé OomblieM KomuuecTBe. i MOMyNspH3alyy 3TOTO PAacTeHUS B
CTpaHe HeOOXOJMMO U3YUUTh €r0 3UMOCTOHKOCTh U YCTOHYMBOCTE B KiiuMate AzepOaiimkana. [Ipuanmas
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BO BHUMaHWE JIEKOPAaTUBHBIC CBONCTBA WM JICKAPCTBEHHOE 3HAUCHUE PACTCHHS CHUPCHb OOBIKHOBEHHAS,
CUHTaeM IieJIeco00pasHBIM IIUPOKOMACIITAOHOE BO3IeIBIBaHIEe BUIOB poxa Syringa L.

Knwouesvie cnosa: S. vulgaris, dexopamusnoe pacmenue, unmpooykyus, annapam ““Memmepm’a,
¢umompon, ounamuxa pocma

SEED PROPAGATION OF COMMON LILAC (Syringa vulgaris L.) IN ABWERONA AND USE
IN ORNAMENTAL GARDENING

Irada Mammadova*, Afaq Bagirli
Dendrology Institute of the Ministry of Science and Education of the Republic of Azerbaijan

For the first time at the Institute of Dendrology, the article provides information on the introduction
and acclimatization of common lilac species (Syringa vulgaris L.) in the conditions of Absheron, seed
propagation, research work on the morphology and dynamics of seedling development, and the plant's
role in human health. Common lilac (Syringa vulgaris L.) is one of the most common species in
landscaping in regions with a cold temperate climate. Common lilac is very popular in Azerbaijan and is
traditionally used as an ornamental shrub. The variety of lilac varieties for study and cultivation in
Azerbaijan can be expanded through the introduction of winter-hardy varieties. The article provides
information about the seed propagation of the common lilac (Syringa vulgaris L.) in the conditions of
Absheron, also about the research work on the study of the morphology and dynamics of the development
of seedlings, the role of the plant in human health. Taking into account the decorative properties and
medicinal value of the common lilac plant, we consider it expedient to cultivate species of this genus in a
wide range of crops. Seeds of S. vulgaris L. were obtained from the Central Botanical Garden of Ukraine
as a result of exchange. S. vulgaris L. belonging to the family Oleaceae Hoffmgg et. Link., genus Syringa
L., is a low tree or shrub that grows in the Balkan Peninsula, Carpathians. The first scientific information
about the species Syringa L. was made in 1565 by Pietro Andrea Mattioli in his commentary on Dioscori.
Next to the description of the plant, Mattioli reports that it was brought from Constantinople to Europe by
the Austrian Auger Ghislain de Busbecq. The currently spread Syringa - genus name was introduced by
Mathias de L'Obel (Lobel) in 1576. In Greek, syrinx means tube. Its main component is syringin. For the
first time, the biological characteristics of the S.vulgaris L. species in Absheron conditions, the
morphological description of the sprouts, the growth dynamics of the sprouts were studied. The purpose
of this work is to determine the environmental lighting, temperature and humidity regimes that help the
accelerated development of plants with the desired phenotypic qualities when grown in a phytotron. The
thermal effect of the Common lilac (Syringa vulgaris L.) plant on the germination rate and growth
parameters were also studied when grown in a phytotron. In order to propagate these species in the
country, their winter resistance and stability in the climate of Azerbaijan should be studied. Taking into
account the decorative properties and medicinal value of the common lilac plant, we consider it
appropriate to cultivate the species of this genus in a wide range of crops.

Keywords: S. vulgaris, ornamental plant, introduction, “Memmert” apparatus, phytotron, growth
dynamics
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STUDY OF THE INCIDENCE OF HELMINTHS IN SMALL RUMINANTS
AND PREVENTIVE MEASURES AGAINST THE RISKS OF INVASION

AYGUN AZIZOVA

Veterinary Research Institute of the Ministry of Agriculture of the Republic of Azerbaijan, Nizami
district, Baku, AZ1029, Boyuk Shor settlement,8th side street

azizova_aygun@inbox.ru

The helminth-coprological and incomplete autopsy checkups, the taxonomic research of the
helminth fauna were carried out, and the systematics of the species was compiled in the small
ruminants kept in the Mountainous Shirvan economic regions of Azerbaijan - Aghsu, Ismayilli,
Gobustan and Shamakhi. In sheep and goats: 32 species from the nematode class of the phylum
Nemathelminthes, 7 species from the class of cestodes of the phylum Plathelminthes, and 3 species
belonging to the trematodes class were detected with high intensity. The nematodes detected with
high intensity and causing the helminthiasis were the species belonging to the genera Dictyocaulus,
Protostrongylus, Muellerius, Cystocaulus, Trichocephalus, Chabertia, Oesophagostomum, Tricho-
strongylus, Ostertagia, Marshallagia, Cooperia, Haemonchus, Nematodirus. It was detected that, 7
species from the cestodes - Anoplocephalidae family the species from the Moniezia genus - Moniezia
expansa, M.benedeni and M.autumnalia; Thysaniezia giardi from the Thysaniezia genus and
Avitellina centripunctata of the Avitellina genus of the Avitellinidae family, the larvae of Echinoco-
ccus granulosus and Taenia ovis helminths belonging to 2 genera of the family Taeniidae were
highly infected with Cysticercus ovis. The extensiveness and intensity of the invasion with
fasciolosis, dicroceliosis and paramphistomatosis were high. In the small ruminants, the invasion
with helminthiasis occurred associative - together with the cestodosis, trematodosis and nema-
todes. In order to calculate the incidence of the invasion with the helminths, firstly, the invasion
extensiveness of the sick and disease-susceptible animals was calculated for five years. The
incidence coefficient according to the sheep was In = 4.6. During 5 years, the incidence risk of the
disease was 82 for every 100 animals. At this time, for the period, the cumulative coefficient of
invasion with helminths is equal to 0.72

Keywords: associative, helminthiasis, larvae, population, incidence coefficient, cumulative incidence

INTRODUCTION

Special attention is paid to development of the livestock farming to provide the population's
demand for animal meat products in the republic. The parasitic diseases that cause the increase
of productivity, its quality, also the loss of young animals spread widely in the livestock farms
and cause great damage to the country’s economy as well as the world economy. Helminthiasis
IS parasitic disease caused by different parasitic worms - helminths, which are widespread
among agricultural animals. The animals are infected with the helminths mainly in the pastures -
in the natural hearths of the helminths. The swamps, the pastures around the wetlands, and the
wet meadows are favorable natural hearths for the development of the eggs and larvae of the
helminths. In such favorable conditions, the invasion eggs and larvae enter the animal organism
through feed and water and infect them. The parasitic worms causing helminthiasis, parasitize by
localizing in the organs and tissues of the animals, cause to the reduction of the live weight and
productivity in the animals, to the staying the development of height, to the reduction giving
puppies and the quality of the wool, as a result, to the weakening of immunity (A6ynanze, 1892;
Awntunun, 1964; Acamos, 1960).

https://doi.org/10.61642/jGR1.2023 55
Available online 31 December 2023


mailto:azizova_aygun@inbox.ru

ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlori, Cild XII, Ne 2 (2023)

MATERIAL AND METHODS

The research works were conducted for the purpose of determining the epizootiology of the
infection with the helminths in the small ruminants kept in the livestock farms of the
Mountainous Shirvan - Ismayilli, Shamakhi, Aghsu and Gobustan economic regions of the
republic, and the species composition of the parasites causing the invasion.1590 sheep and 818
goats from livestock farms with a migratory and sedentary lifestyle kept in the different relief
areas of the research regions were carried out from the helminthological checkup in the spring,
summer, autumn and winter seasons. The complete and incomplete autopsy checkups of the
animals were carried out (bepesanres, 1976), the fecal samples were checked by coprological
methods - Vishnyauskas, Fulleborn, Berman, Vaida, Darling, Sherbovich (Korennukos, 1984,
Ckps6un, 1928; Antony, 2002).

- e ,:-‘-
Figure 1. a) Complete autopsy method; b) Incomplete autopsy method:;
c) The research of the excrement patterns; d) Collected nematodes

In order to study the dynamics of the infection with the helminths depending on the season
and age, the animals of different ages were researched in each season.The nematodes, cestodes,
and trematodes, as well as the oribatid ticks, which are their intermediate hosts, also the
distribution and species composition of the freshwater mollusks were determined in sheep and
goats kept in the individual and farmer livestock farms.

RESULTS

The helminth fauna of the small ruminants kept in the Ismayilli-Shamakhi economic regions
is different. So in the animals, the infection with the nematodes, cestodes and trematodes was
noted with low or high intensity throughout the year. The nematode fauna of the small
ruminants consisted of a total of 32 species of the helminths in the Ismayilli-Shamakhi economic
regions: Chabertia ovina, Bunostomum trigonocephalum, Bunostomum phlebotomum,
Oesophagostomum  venulosum,  O.columbianum,  Trichostrongylus axei, T.capricola,
T.colubriformis, T.probulurus, T.skrjabini, T.vitrinus, T.assadovi, T.ostertagi, Ostertagia
circumcincta, O.trifurcate, O.mentulata, Marshallagia marshalli, Cooperia oncophora,
Haemonchus contortus, Nematodirus abnormalis, N.helvetianus, Trichocephalus ovis,
T.skrjabini, Gongylonema pulchrum, Dictyocaulus filaria, Protostrongylus hobmaieri, P.kochi,
P.davtian, P.raillieti, P.skrjabini, Muellerius capillaris, Cystocaulus nigrescens. The species
causing helminthiasis were identified (Gibbons, 1982). The nematodes belonging to the genera
Dictyocaulus, Protostrongylus, Muellerius, Cystocaulus, Trichocephalus, Chabertia,
Oesophagostomum, Trichostrongylus, Ostertagia, Marshallagia, Cooperia, Haemonchus,
Bunostomum and Nematodirus, which are noted with high intensity and causing helminthiasis
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were detected in the small ruminants.The intensity of the infection with Dictyocaulus,
Protostrongylus, Muellerius, Cystocaulus respiratory tract strongylus was 25-53 samples (the
extensiveness of the invasion- E.l. 65.6%).

Figure 2. Larva strongylus under a microscope

The intensity of the infection with Trichocephalus, Chabertia, Oesophagostomum, Tricho-
strongylus, Ostertagia, Marshallagia, Cooperia, Haemonchus, Nematodirus gastrointestinal
strongylus was 31-252 samples (the extensiveness of the invasion — E.l. 76.8%) in researched
sheep. The intensity of the infection with the respiratory tract strongylus was 21-48 samples (the
extensiveness of the invasion — E.1.53.8%), the intensity of the infection with the gastrointestinal
strongylus was 28-166 samples (the extensiveness of the invasion — E.I1.61.5%) in goats.

s AT NS )

Figure 3. The nematode eggs under a microscope
a) Chabertia ovina; b) Oesophagostomum sp.; ¢) Nematodirus sp.; d) Ostertagia sp.; €) Haemonchus
sp.; f) Protostrongylus sp.; g) Cooperia sp.; h) Trichostrongylus sp.; i) Dictyocaulus sp.; j) Bunostomum
sp.; k) Marshallagia sp.; 1) Trichocephalus sp.; m) Muellerius sp.; n) Cystocaulus sp.

The Fasciola hepatica and F.gigantica helminths belonging to the Fasciola genus of the
Fasciolidae family, the Dicrocoelium lanceatum helminth belonging to the Dicrocoelium genus
of the Dicroceliidae family, and the Paramphistomum cervi belonging to the Paramphistomum
genus of the Paramphistomatidae family which are belonging to the Trematodes class were
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detected with high intensity in the mountainous and foothill regions in the small ruminants kept
in both sedentary and migratory farms in the Ismayilli-Shamakhi economic regions. The
extensiveness of the infection with the trematodes was 58.7% in sheep and 48.3% in goats. In the
autopsy checkups the intensity of the fasciola and dicrocoelium helminths collected from the
liver was 17-85 individuals in sheep and goats. During the research of the coprological samples
in the small ruminants, in one view area of the microscope the trematodes were 5-7 samples in
Aghsu, 7-11 samples in Shamakhi, 4-9 samples in Ismayilli, and 3-5 samples in relatively plain
areas - Gobustan. The intensity of the paramphistomum collected from the stomach departments
was higher in sheep (45-96 individuals in sheep, 25-37 individuals in goats).

\ -__ o --- ‘ W = ?_.- B /
Figure 4. Trematodes collected from organs. a) Fasciola gigantica; b) Fasciola hepatica;
c¢) Paramphistomum cervi; d) Dicrocoelium lanceatum

In sheep and goats 5 species of the Anoplocephalidae belonging to the Cestodes class: the
species from the genus Moniezia belonging to the Anoplocephalidae family - Moniezia expansa,
M.benedeni and M.autumnalia; T. giardi belonging to the Thysaniezia genus of the
Anoplocephalidae family and A.centripunctata belonging to the Avitellina genus of the
Avitellinidae family were noted in all age groups of the animals mostly in the spring, summer
and autumn seasons.The larvae of the helminths - Echinococcus granulosus belonging to the
Echinococcusgenus and Taenia ovis (Cysticercus ovis) belonging to the Taeniagenus of the
family Taeniidae from the larval cestodes were noted intensively in the parenchymatous organs.
All these species are parasitize in the small ruminants and are widespread. The imago cestodes
were noted in all migratory livestock farms, and that's why no serious zonation was observed in
the distribution of the cestodes. In the Mountainous Shirvan economic regions, 1005 sheep from
1590 sheep researched from separate farms were noted as sick with cestodoses (the
extensiveness of the invasion 63.2%), Moniezia expansa was 66.8%, Moniezia benedeni -
52.1%, Moniezia autumnalia— 21.6%; Avitellina centripunctata - 31.5%; Thysaniezia giardi
18.4%. 358 out of 818 researched goats was noted with cestodoses. In goats: Moniezia
expansawas 54.7%, Moniezia benedeni 47.3%, Moniezia autumnalia 24.5%, Avitellina
centripunctata 32.4%, Thysaniezia giardi 13.7%.

Figure 5. a-b) Moniezia eggs under the microscope; c) adults collected from intestines

The larval cestodes were determined in 5 sheep out of every 10 sheep and 3 goats out of
every 10 goats cut every day for cutting meat. Echinococcus (Echinococcus granulosus) was
detected in the parenchymatous organs (lungs, liver) and invasive protoscoleces were noted in
cysticerc bladder fluid of the small ruminants and are shown in Figure 6.
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Figure 6. The larval cestodes in the parenchymatous organs of sheep and
protoscoleces under a microscope

In the small ruminants the infection with the helminths was noted in an associative form
(nematodes, cestodes, trematodes) in the spring, summer, and autumn seasons.

‘-,_-mh';f.. L9 el ] ‘\’ ~. B
Figure 7. Associative invasion (nematodes, cestodes, trematodes eggs)

In order to calculate the incidence of the infection with the helminths, firstly, the infection
extensiveness of the sick and disease-susceptible animals was calculated for five years. So, the
helminths were detected in 1307 sheep out of 1590 studied sheep. The extensiveness of the
invasion was 82.2%. The helminths were detected in 489 goats out of 818 goats. The
extensiveness of the invasion was 59.8%. The ratio of the newly infected animals to the number
of susceptible animals - the incidence was calculated in a given time period. The current
situation of the infection allows us to predict the risk of the infection of the animals with the
helminthiasis in future. Therefore, the cumulative and incidence coefficients were calculated
(https://www.health.ny.gov/diseases/chronic/basicstat.ntm; Scasta, 2015; Thienpoint, 1979). The

incidence coefficient according to the sheep:
= M
. . In_ 5n
I, - incidence
Ny— the number of the new patients in a given time interval

Sn — the number of the susceptible animals in the population

1307

2es - 40

During 5 years, the disease was positive in 1307 sheep out of 1590 tested sheep.During 5

years, the incidence risk of the disease was 82 for every 100 animals. And this indicates that the

Ih=
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infection possibility of the sheep with helminthiasis is high in the future.
During the cumulative incidence, the number of helminthiasis occurred at the beginning and
at the end of the checkup period was considered.

cl==3
N
S — The sick individuals during the period from the beginning to the end of the observation;

N — the number of the susceptible individuals at the beginning of the observation.

During 1-year observation period the infection with the helminths was noted in 360 sheep
out of 480 sheep. At this time, for the period, the cumulative incidence of the infection with the
helminths will be equal to 0.8.

The estimated cumulative incidence for the future period was calculated by the following
formula. _

Cli=1-(1-Cl)"=1-(1-08)¥=1-0.28=0.72

The fact that CI; is greater than 0.3, i.e. - the number of 0.72, shows that the infection risk of
sheep with the helminths is high in the farms.

Analogically, the calculations were also made for goats: the incidence coefficient was I,
=1.5, the incidence risk was 60. During 1-year observation period the infection with the
helminths was noted in 171 goats out of 205 goats. At this time, for the period, the cumulative
incidence of the infection with the helminths will be equal to 0.7. The number received by us
allows us for the reasoning about how the infection situation of the diseases will be in later
periods.

The estimated cumulative incidence for the future period was calculated by the following
formula. _

Ch=1-(1-Cl)®=1-(1-0,7)"=1-0,37=0,63

The fact that ClI; is greater than 0.3, i.e. - the number of 0.63, shows that the infection risk of
goats with the helminths is high in the farms.

The calculations required the preparation and implementation of the preventive measures for
protect the small ruminants from the risk of loss that will occur. In addition to the
dehelminthization, the preventive measures consisted of the conducting disinvasion activities
directed towards destruction of the helminthiases pathogens in the farm area.

DISCUSSION

According to the analysis of the research works carried out in the separate regions of the
Mountainous Shirvan, it can be said that although these regions are located in the different
reliefs, the infections of the small ruminants with the helminths were observed throughout the
year. The infection was detected with different intensity in all the seasons. In recent years, the
rainy weather and high humidity affected positively the development of the nematodes in the
pastures, and have created conditions for them always stay in the invasion condition. And such
favorable conditions cause the nematode infection of the sheep kept in both sedentary and
migratory farms all the year round. In different foci, the wide spread of the fasciola,
dicrocoelium and paramphistomum helminths causes the intensive infection of the small
ruminants with the trematodoses in the research regions. The infection of the animals with the
cestodes is noted with higher intensity in the mountainous and foothill areas. And it is explained
by the presence of the favorable conditions in the region for the development of the oribatid
ticks, which are intermediate hosts in the spread of the Anoplocephalidae. The infection with the
larval cestodes from the dogs and wild animals is due to not conducting in time the
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dehelmnitization measures in farm dogs, as well as from non-compliance with the sanitary and
hygienic rules in the farm area. In the region, the reason of the infection of the small ruminants
with the helminthiasis is the relief, climate, humidity of the region and direct influence of the
other environmental factors (Veterinary Public Health and Medicine, 2003). The infection with
the helminths has a variable character depending on the seasons and relief, and the foci feature
was observed in some livestock farms. The extensiveness of the infection was relatively high in
the mountainous areas, and weak in the regions covering the foothills and lowlands. The
Anoplocephalidae which are more characteristic for the mountainous areas, were also detected in
the animals kept in the foothill and plain regions. And this is due to the migratory lifestyle of the
small ruminants and the fact that in recent years, the amount of rainfall is higher than the annual
norm, the creating favorable conditions for the development of the intermediate hosts.

CONCLUSION
Taking into account the high incidence coefficient and incidence risk of infections with
helminthiasis in small ruminants, a plan of preventive measures was prepared for the

Mountainous Shirvan region.

- The small ruminants should be regularly dehelminthization, for this, first of all, should be
conducted a coprological checkup in the animals, and the infected animals should not be
allowed into the pasture.The contents of the dehelminticized animals should be burned or
buried,

- In the Mountainous Shirvan ecological-geographical regions the infection with helminthiasis
varies depending on the season of the year, so dehelminthization measures should be carried
out 4 times a year starting from the last months of the winter season, because the infection
occurs at the end of winter and early summer in the plain areas, and at the end of spring and
early summer in the mountainous and foothill areas. In the migratory farms, the animals must
be dehelminticized before migration. The shepherd dogs which are in the farm should also be
dehelminticized 4 times a year;

- In order to increase the resistance of the animals against infections with the invasive larvae
and eggs of the helminths, it is important to feed them with full-quality feeds, which are rich
in vitamins A, C, B1,, macro and micro elements with the physiological requirements;

- The grazing of the animals is expedient away from water areas, ponds, as well as in the
pastures consisting of plants - wormwood, camelthorn, prangos, etc., which have an
anthelmintic effect;

- In order to destroy the intermediate hosts of the helminths (mollusks, earth mites and other
invertebrates), the stagnant waters, watery, swampy areas should be drained, the quality of the
pastures should be improved, the young and old animals should be grazed in the separate
pastures;

- Alternating pastures should be created in all the livestock farms, the animals should be
grazed alternately in those pastures for 7-10 days. At this time, the helminth cycle is disrupted
and the reinvasion is prevented (for example, the moniesia eggs and larvae perish in 3-5 days
if they do not find their intermediate hosts - oribatid ticks in the external environment);

- In each livestock farm, the artificial pastures should be created, the perennial plants (trefoil,
oat, etc.) should be planted, and the newborn animals should be grazed there for 20-30 days
until their immunity is strengthened,

- The slaughtering of the animals must be provided only in special slaughterhouses. In
individual farms, pasture camps and migration routes, the animal slaughtering should be
specially controlled, the liver, lung and other organs infected with the echinococcal cysts
should be burned or buried deeply;
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- Before giving the manure of the agricultural animals to the fields, gardens and melons, the
helminth eggs should be destroyed in the environment, the manure should be neutralized
thermally to prevent their spread.
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XIRDABUYNUZLU HEYVANLARDA HELMiNTLBRi_N iNSipENTLi\{iNiN
TODQIQi VO YOLUXMA RiSKLORINO QARSI PROFILAKTIK TODBIiRLOR

Aygiin 9zizova .
Koand Tasarriifatt Nazirliyinin Baytarliq Elmi-Tadgiqat Institutu

Azorbaycanin Dagliq Sirvan igtisadi rayonunun Agsu, Ismayilli, Qobustan vo Samaxi rayonlarinda
xirdabuynuzlu heyvanlarda helmintoloji miiayinalor aparilmig, helmint fauna taksonomik toadqiq edilmis,
ndvlarin sistematikasi tortib olunmusdur. Qoyun va kegilordo Nemathelminthes tipinin nematod sinfindon
13 cinso aid 32 parazit novin, Plathelminthes tipinin sestodlar sinfindon 7 néviin vo trematodlar
sinfindon 3 noviin yiiksak intensivliys malik oldugu miisyyon edilmisdir. Dictyocaulus, Protostrongylus,
Muellerius, Cystocaulus, Trichocephalus, Chabertia, Oesophagostomum, Trichostrongylus, Ostertagia,
Marshallagia, Cooperia, Haemonchus, Nematodirus cinslorins aid parazit ndv nematodlarla yoluxmanin
intensivlik va ekstensivliyi yiiksok olmusdur. Miioyyan edilmisdir ki, bélgads sestodlar sinfinin 7 novii -
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Anoplocephalidae fasilosinin Moniezia cinsino aid - Moniezia expansa, M.benedeni vo M.autumnalia;
Avitellinidae fasilasinin Thysaniezia cinsina aid Thysaniezia giardi vo Avitellina cinsino aid Avitellina
centripunctata, Taeniidae fasilasinin 2 cinsino aid Echinococcus granulosus va Taenia ovis xirdabuy-
nuzlular Gi¢lin xarakterik novlordir. Heyvanlarda trematodlar sinfino aid Fasciola hepatica, F.gigantica,
Dicrocoelium lanceatum, Paramphistomum cervi helmintlori ilo yoluxmanin intensivliyi yiiksok
olmusdur. Xirdabuynuzlu heyvanlarda helmintlarls - sestod, trematod va nematodlarla yoluxma assosiativ
formada bas vermigdir. Heyvanlarin xastolonma saviyyasini-helmintlorla yoluxmanin insidentliyini, toyin
etmok iiciin bes il arzinds xasto vo xostaliys hassas heyvanlarin yoluxma ekstensivliyi hesablanmigdir.
Qoyunlarin xastolonms amsali In = 4,6 olmusdur. 5 il arzinds xastsliys yoluxma riski har 100 bag heyvan
ticlin 82 olmusdur. Bu dovr li¢iin helmintlarls yoluxmanin toxmini kumulyativ insidentlik amsal1 0.72-2
borabardir.

Acar sozlar: assosiativ, helmint, siirfa, populyasiya, insidentlik amsali, kumulyativ insidentlik

MN3YUYEHUE 3ABOJIEBAEMOCTHU I'EJIBMHUHTAMMU MEJIKOI'O POTI'ATOI'O CKOTA U
MEPBI 1O NPEJOTBPAINEHNIO PUCKA UHBA3UUN

AjirioH AzuzoBa
Hayuno-uccnedosamenvckuii uncmumym eemepunapuu Munucmepcmea ceibCko2o Xo3icmea
Asepbatioocancrou Pecnybnuku

Y MeIKOro poraToro CKoTa, coaepxarierocss B ArcymHckom, McemammimHckoM, ['oOycTtanckoM u
[IamaxunckoMm paiionax HaropHo-lllupBanckoro skoHomMuueckoro paiiona AszepOaiikaHa, MPOBEACHBI
Mapa3sUTOIOIMYECKUE TEIbMHUHTOJOTUYECKHE WCCIIEOBAHUS, TAKCOHOMMUYECKH H3y4Y€Ha TeJIbMHUHTO-
(bayHa, cocTaBleHa CHCTEMAaTHKa BHIOB. Y OBEIl M KO3 C BBICOKOM WHTEHCHBHOCTHIO BBISBIEHO 32 BHIA
TeJbMHHTOB, MPUHAAIEKAMNX K 13 pomam kmacca Hemaron turma Nemathelminthes, 7 Bumos - k kimaccy
necron tuna Plathelminthes u 3 Bupa - x kmaccy tpemaron. MIHTEHCHBHOCTh M 9KCTEHCHBHOCTB 3apa-
YKEHUs BUAaMH HEMAaTOoJ OTHOCAIuXCs K pomam Dictyocaulus, Protostrongylus, Muellerius, Cystocaulus,
Trichocephalus, Chabertia, Oesophagostomum, Trichostrongylus, Ostertagia, Marshallagia, Cooperia,
Haemonchus, Nematodirus Obiia BeicOKOM. BbIsiBieHO, uro 7 BHAOB U3 mecron cemeiicrsa Anoplo-
cephalidae, Buasr u3 pomxa Moniezia - Moniezia expansa, M.benedeni u M.autumnalia; Thysaniezia giardi
u3 poxa Thysaniezia wu Avitellina centripunctata u3 poma Avitellina cemeiicta Avitellinidae,
Echinococcus granulosus u Taenia ovis, npunaaiexanme K 2 poiam cemeiicTBa Taeniidae — xapak-
TepHbIC BH[BI Ui MEJIKOIO pOraTtoro ckora. MHTEHCHBHOCTh 3apakeHusl reiapMuHTamu Fasciola
hepatica, F.gigantica, Dicrocoelium lanceatum, Paramphistomum cervi, oTHOCSIIMMHCS K Kiaccy
TPEMaToJl, B UCCIIEyeMbIX PETHOHAX ObLIa BHICOKOH. Y MEIKOro poratoro CKOTa 3apaKCHUE IeIbMUH-
TO3aMU IPOUCXOJIUIIO ACCOIIMATUBHO - COBMECTHO C II€CTO03aMH, TPEMATOA03aMHU U HeMaToto3amu. s
pacdera 3a60JIeBa€MOCTH TeIbMHUHTAMHU CHaYajla PACCUMTHIBAIH YKCTEHCHBHOCTH 3apa)KeHUsI OOJIBHBIX H
BOCIIPHMMYHBBIX K 0OJIE3HSM >KHUBOTHBIX 3a IsiTh JeT. Koadduuuent 3aboneBaeMocTy Mo oBLIaMm coc-
taBui In = 4,6. Puck 3aboneBaeMoctH 3a 5 j1eT cocraBuil 82 Ha Kaxkasle 100 rogoB »KMBOTHBIX. 3a 3TOT
nepro ko3 PUITUEHT 3a00JIeBaeMOCTH IrelIbMUHTO3aMu OyeT paseH 0,72.

Knrouesvle cnosa: accoyuamunvlll, 2eIbMUHMO3, JIUYUHKA, NONYIAYUsL,  Koapduyuenm
3abon1esaemMocmu, CyMmapHas 3a60.1e8aemMocmy
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Redaksiyaya daxil olma tarixi: 08.06.2023

Takrar islonmaya gondorilma tarixi: 14.07.2023
Capa qabul edilma tarixi: 30.08.2023

63



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XII, Ne 2 (2023), s. 64-72

UOT 615.282:615.12(15)

EV HEYVANLARININ MIKROSPORIYA XOSTOLIYININ
MUALICOSINDO ANTIFUNQAL PREPARATLARIN TOTBIQI

NORMIN OLOSGOROVA
Azarbaycan Doviat Agrar Universiteti, Gonca, AZ2000, Atatiirk pr., 450
narminalasgar92@mail.ru

Mikrosporiya xastaliyi biitiin diinya 6lkalorinds insanlar vo heyvanlar arasinda genis yayilms
dermatomikozlardan biridir Ki, xastaliyin téradicilori Microsporum canis, Microsporum gypseum,
Microsporum lanosum-dur. Mikrosporiya xastaliyinin yayilmasinda, habels xasta fordlordon saglam
fordlara otiiriilmasindo ev heyvanlari, xiisusilo do it vo pisiklor miistasna rol oynayir. Xastoliys
insanlar vo heyvanlar arasinda yay ay1 istisna olmaqla, ilin biitiin fasillorindo rast golinir.
Mikrosporiya xostoliyinin miialicosinda istifado olunan miixtalif oral vo effektiv antifunqal
preparatlar movcuddur. Qriseofulvin (QRI), terbinafin (TER), itrakonazol (IT) vo flukonazol
(FLZ) kimi dorman preparatlar1 insanlarda vo heyvanlarda Mikrosporiya xastaliyini miialico
etmak iiciin genis istifado olunur. Todqiqatimizin asas maqsadi miivafiq miiayine metodlarimin
komayi ilo xastolik toradicisini askarlamaq vo tomiz kulturasim sldo etmok, Wood lampasinin
komayi ilo Mikrosporiya xastaliyi zamani zaodslonmis dari sahasini daha darindan miiayina etmak vo
xdsto heyvanlar1 antifunqal preparatlarla miialico edib, istifado olunan miixtslif preparatlarin tasir
dinamikasin1 vo miialiconin effektivliyina tasir gostaran faktorlar1 miisyyanlasdirib, onlarin aradan
galdirilmasina nail olmaqdir.

Acar sozlor: mikrosporiya, epidemiya, antifungal preparatlar, itrakonazol (IT), xlorheksidin,
mikonazol, dermatomikoz

GIRIS

Mikrosporiya xaostoliyi biitiin diinya Olkolorindo insanlar vo heyvanlar arasinda genis
yayilmis dermatomikozlardan biridir ki, xastaliyin toradicilori Microsporum canis, Microsporum
gypseum, Microsporum lanosum-dur. Mikrosporiya xastaliyinin yayilmasinda, habelo xosto
fordlordon saglam fordlors otiiriilmasinds ev heyvanlari, xiisusilo ds it vo pisiklor miistasna rola
malikdir. Xostoliya insanlar vo heyvanlar arasinda osason ilin payiz, qis vo yaz fosillorindo rast
golinir. Xostoliyin yayilmasi cografi orazidon vo digor epidemioloji amillordon (yas, cins vo
movsiim) asili olaraq ohomiyyatli doracods doyiso bilor (Aneke, Otranto, Cafarchia, 2018).
Moasolon, 16 yasdan yuxari insanlarda qadinlar kisiloro nisboton daha tez-tez yoluxurlar
(Seebacher, Bouchara, Mignon, 2008). It vo pisiklordo erkok vo gonc fordlords, heyvanlarin
cinsindon asili olaraq, daha tez-tez kliniki lezyonlar inkisaf edir (yoni Yorkshire terrier, Jack
Russell Terrier vo Pekingese cinslori) (Cafarchia et al., 2004; Bourguignon et al., 2013).
Mikrosporiya xostoliyino yoluxma xasto vo ya xastoliyi simptomsuz kegiron heyvanlarla, asason
xasta pisiklorlo vo ya otraf miihitds 18 aya qodor canli qalan, téradiciye xas olan artrosporlarla
birbasa tomas olduqda bas verir (Sparkes et al., 1994). Insandan insana yoluxma tez-tez qeyda
alinmigdir vo xostaliyi simptomsuz kegiron heyvanlar, yoluxmus insanlarin toxminan 50%-da
xostoliyin osas sobobkari hesab olunur (Mancianti et al., 2003). Mikrosporiya xostoliyi zamani
ortaya ¢ixan kliniki olamatlor diger dermatomikozlar zamani da miisahido olundugundan,
Mikrosporiya xostoliyinin garsisinin alinmasi, miialicosi vo nozarati liglin xiisusi, diizgiin vo
daqiq diaqnoz tolob olunur. Yiiksok yoluxucu xiisusiyyato malik mikrosporiya xastaliyinin insan
vo heyvanlara oOtiiriilmosinin qarsisin1 almaq ti¢lin antifunqal preparatlarin totbiqi mocburidir
(Moriello et al., 2017). Mikrosporiya xastaliyinin miialicesinds istifade olunan miixtalif oral vo
effektiv antifunqal preparatlar movcuddur. Qriseofulvin (QRI), terbinafin (TER), itrakonazol

64 https://doi.org/10.61642/jGR1.2023
Available online 31 December 2023


mailto:narminalasgar92@mail.ru
https://pubmed.ncbi.nlm.nih.gov/?term=Aneke%20CI%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Otranto%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Cafarchia%20C%5BAuthor%5D

ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XII, Ne 2 (2023)

(IT) vo flukonazol (FLZ) kimi dorman preparatlar1 insanlarda vo heyvanlarda Mikrosporiya
xostoliyini miialico etmok iiglin genis istifado olunur. Bununla belo, miialico olunan xastolorin
25-40%-do xostoliyin yenidon miisahido olunmasi vo miialiconin ugursuzlugla naticolondiyi
hallar da qeyds alinmisdir ki, bu da potensial olaraq xastonin uygunlugunun olmamasi, dermanin
toxumalara niifuz etmomosi, gobul edilon dormanlarin sistem dovriyyosino catan hissosinin
gostordiyi doyiskonliyi (bioavailability) vo xaostolik toradicisinin preparatlara gostordiyi
mugavimoat hallar ilo alagodardir (Bueno et al., 2010). Antifunqal preparatlarin in vitro tohlili
xastolik toradicisinin totbiq olunan preparata gostordiyi miiqavimet hallarmi arasdirmaqda va
xostolar ticiin effektiv terapiya vasitolorinin se¢ilmasindo bizo komok edos bilor.

MATERIAL VO METODLAR

Todgiqatlar Baytarliq Elmi Tadqiqat Institutunun 3-cii Biotohliikasizlik Saviyyeli Markozi
Referens laboratoriyasinda vo Azorbaycan Dovlot Aqrar Universitetinin  “Epizootologiya,
mikrobiologiya vo parazitologiya” kafedrasinda aparilmisdir. Todqiqatlar zamani mikoloji
miayino metodlarindan istifado edilmisdir. Todqigat materiallari, xostoliyo tutulmus it vo
pisiklorin dori sothindoki qabiqlanan sstho malik olan ocaqlardan, zodolonmis tiiklorden
gOtiirtilmiis niimunolordon ibarat olmusdur.

Niimunolorin toplanmasi, qablagdirilmasi vo dasinmasi biotohliikasizlik vo biomiihafizo
qaydalarina (Fosil 1.1.4 Biotohliikosizlik vo biomiihafizo: Baytarliq laboratoriyasinda vo heyvan
miiossisalorinda bioloji riskin idare edilmasi {i¢iin standart) uygun olaraq hoyata kegirilmisdir.

Etik hesabat: Heyvanlardan niimunoslor “Azaorbaycan Milli Elmlor Akademiyasinin Bioetika
Komitosinin bioetika vo standart prosedurlarina uygun olaraq toplanmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Mikrosporiyanin téradicisi M. canis-in tobii rezervuari itlor va pisiklordir, insanlarda sekun-
dar (ikinci doracali) infeksiyaya digor toradicilor - Tinea capitis vo Tinea corporis sabab olur.
Bu xostoliklor tiik vo dori lezyonlar1 vasitosilo mikrosporiya xostoliyino immuniteti zaif olan
organizmlori xosto heyvanlarin yoluxdurdugu bir ¢ox hallarda miisahido edilmisdir (Mock,
Monod, Baudraz-Rosselet et al., 1998). Yoluxma monbayinin Ganca soharinda xasto ev pisiklori
va itlari oldugu terafimizdon miioyyon edilmisdir. M. canis-in rezervuari olan pisiklor insanlar
arasinda mikrosporiyanin yayilmasinin sobabkaridir. M. canis xarakterik bir morfologiyaya
malikdir vo milsokilli vo asimmetrik, apikal diiylinlori olan septa hiflor vo makro-konidiyalar
omolo gotirir (Hubka et al., 2014). Apardigimiz arasdirmalara goro, bu xostolik ilin miioyyon
fasillorindo qonsu 6lkolordo do miisahido olunur vo xastoliyo yoluxmus pisiklor digor 6lkolordo
oldugu kimi, Azorbaycanda da xastoliyin yayilmasinda miihiim rol oynayir. Azorbaycanda it vo
pisiklorde xastolik xtiisusile payiz, qis vo yaz aylarinda genis yayilmigdir, lakin dermatomikoz-
larin toradicilorinin xosto heyvanlardan izolyasiya dorocosi itlor {i¢lin yaz vo qisda, Tiirkiyonin
qarbinds isa pisikler iiciin yaz, yay vo payiz aylarinda nisbaton yiiksok olmusdur (Seker, Dogan,
2010).

Tadgiqatimizin asas magsadi miivafiq miiayine metodlarinin komayi ilo xastalik tdradicisini
askarlamaq, xostolik torodicisinin tomiz kulturasimi aldo etmok, Wood lampasinin kémoyi ilo
Mikrosporiya xastaliyi zaman1 zodolonmis dori sahasini daha dorinden miisahids etmak vo xasto
heyvanlar1 antifunqal (gobolokoleyhi) preparatlarla miialico edib, istifado olunan mixtoalif
preparatlarin tosir dinamikasini vo miialiconin effektivliyino tosir gdstoran faktorlarin miioy-
yonlogdirilib, onlarin aradan qaldirilmasina nail olunmusdur. Xosto vo xostoliyo silibholi 94
heyvandan (Sakil 1 va 2) gdtiirdiiyiimiiz dari qasintis1 vo tiik niimunalari mikoloji miiayinalor
osasinda arasdirilmisdir.
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Sakil 1. Mikrosporiya xastaliyine yoluxmus xasto pigik

Sakil 2. Mikrosporiya xastaliyino yoluxmus xasts itin dorisindoki lezyonlar
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Wood lampasinin komoyi ilo aparilan miiayino - Wood lampasinin sa¢dig1 gara isiga moruz
qalan zaman dorinin vo ya sag¢in (tiikiin) miiayino olundugu diagnostika metodudur. Qara isiq
cilpaq gozlo goriinmiir, ¢iinki o, ultrabondvsoyi spektrindadir, dalga uzunlugu bondvsoyi rongdon
bir qgodor qusadir. Lampa qaranlig miihitdo bondvsoyi rongdo  isiq  sagir
https://dermnetnz.org/topics/wood-lamp-skin-examination. Todqgiqatimiz zamani miiayino olunan 94
xasta it (36) va pisiyin (47) 83-iindo Wood lampasinin kdmayi ilo Mikrosporiya xastoliyinin
oldugu miioyyon edilmisdir (Saokil 3 vo 4).

Sakil 3. Wood lampasi ilo xasta itin diagnozunun daqiqlosdirilmasi

Sakil 4. Wood lampasi ila Mikrosporiya xastaliyinin askar olunmast

Xosta it vo pisiklordon topladigimiz dori qasintisi va tiik niimunolori asasinda hazirladigimiz
patoloji materiallar Saburo aqarna (Sabouraud Dextrose Agar, Granulated-GMO063-
500Gmedium/ Sabouraud Dextrose Agar, Granulated is supplied by the company, HIMEDIA)
okilorok, iki hofto orzindo 25°C temperaturda termostatda inkubasiya edilmis vo xostolik
toradicisino xas olan ag rongli, yumusaq, pambiga bonzor koloniyalar omoalo golmisdir (Sakil 5).
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Sakil 5. M.canis-in Saburo agarinda omols gatirdiyi koloniya

Xosto heyvanlarin miialicosi moagsadilo biitiin diinyada totbiq edilon vo yiiksok effektivliyo
malik olan itrakonazol vo 2%-li xlorheksidin vo 2%-li mikonazol sampunu (itraconazole+
Miconazole/Chlorhexidine; 2% Miconazole/ 2% Chlorhexidine) birlikdo verilmisdir. Itrako-
nazol oral yolla hor diri ¢okiya 10 mq/kq olmaqla (Itraconazole: 10 mg/kg/SID) 2%-li
xlorheksidin vo 2%-li mikonazol sampunu ilo 3 ay orzinds hoftods 2 dofs olmaqgla verilmisdir.
Iki qrupa ayirdigimiz xosto heyvanlarin miialicosi zamani 1-ci qrupdaki heyvanlara yalmz
itrakonazol hor diri ¢okiyo oral yolla 10 mqg/kq olmagla (Itraconazole: 10 mg/kg/SID) totbiq
edilmis, 2-ci qrupdaki xasto itlor vo pisiklors iso itrakonazol oral yolla hor diri ¢okiys 10 mqg/kq
olmagla (Itraconazole: 10 mg/kg/SID) 2%-1i xlorheksidin va 2%-1i mikonazol sampunu ils 3 ay
orzindo hoftodo 2 dofs olmagla birlikdo igirilmisdir. ikinci qrupdaki heyvanlarin miialicoyo
verdiyi cavab reaksiyasi, nozorogarpacaq dorocodo birinci qrupdaki heyvanlardan forqli
olmusdur. Apardigimiz tadqiqat zamani 1-ci qrupda yalniz itrakonazol hor diri ¢akiys oral yolla
10 mg/kq olmagla (Itraconazole: 10 mg/kg/SID) verildikdo heyvanlarda miialico somoroli
olmamis, xostoliyin kliniki slamatlorinin davam etdiyi nozers ¢arpmigdir. Bununla belo 2-Ci
grupdaki heyvanlarda miialico olduqca effektiv olmus, kliniki sagalma ortalama alt1 hofto,
mikoloji sagalma yoni biitiin mikoloji analizlorin naticesinin monfi olmas1 ortalama alt1 hofto
olmusdur.

Mikrosporiya xastaliyinin miialicasinin aktualhig:

Miivafiq mialiconin se¢imi infeksiyanin yeri vo doracosi, homg¢inin moévcud dormanlarin
effektivliyi, tohliikasizlik profili vo farmakokinetikasi ilo miioyyan edilir (Norris et al., 1999). ilk
imidazol (mosalon, ketokonazol-KTZ) vo GRI kimi antifungal siniflorin genis ¢esidi insanlarda
vo baytarliq tobabotindo dematomikozlarin miialicasi {igiin istifado edilmisdir (Elewski, 1998).
Daha sonra digor antifungal preparatlar (yoni, FLZ, ITZ, efinakonazol va lulikonazol), allilamin-
lor (yoni, TER, butanafin vo naftifin) vo amorolfin vo siklopiroksolamin istifads edildi (Matsuda
et al., 2016). Hal-hazirda heyvanlarda yerli mialica iisullart (shang kiikiirdiiniin, enilkonazolun
vo ya mikonazol/xlorheksidin sampununun hoftolik totbiqi) tovsiyo olunur (Aneke, Otranto,
Cafarchia, 2018). Ohalinin fordi z6vq almaq {i¢iin saxladig1 ev heyvanlarindan (it vo pisiklor)
zoonozlarin insanlara kegmosinin qarsisini almaq, ohalinin saglamliginin qorunmasi mogsadilo
dermatomikozlarin somorali miialicosi liclin 6lkomizdo ohalinin sayma goro 3 on boyiik sonaye
sohorlorindon biri olan Gancado it vo pisiklorin mikrosporiyasina qarsi antifunqal preparatlarin
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totbiginin todqiqi ilo bagl todqiqatlarin aparilmasi aktualdir.

Mikonazol/xlorheksidin kombinasiyasinin dermatomikozlarin miialicasinda tasirinin
saciyyalondirilmasi

Dermatomikozlarin miialicasindo mikonazol/xlorheksidin (MX) kombinasiyali sampunun
effektivliyini nlimayis etdirdikdon sonra, iki in vitro todqiqatda mikonazol, xlorheksidin vo ya
har ikisinin Microsporum spp. va Trichophyton spp (Karen et al., 2017) xlorheksidin (XH),
mikonazol (MN) vo mikonazol/ xlorheksidin (MX) kombinasiyasinin minimum inhibitor
konsentrasiyalar1 (MIK) miivafiq olaraq 12,5-25 pL/mL, 0,29-1,17 uL/mL va 0,14-0,39 uL/ml
arasinda doyismisdir. izolyasiyalarin 10-dan 9-u ii¢iin MX kombinasiyas1 hor iki tdrodici
izorinds daha tosirli olmusdur; ya sinergetik (n = 5 izolat) vo ya slave (n = 4 izolat) tosiri var idi.
Bu todqigat protokolu yenidon tokrarlandi, lakin bu dofo bu infeksion agentloro T.
mentagrophytes (n = 9), T. erinacei (n = 9) vo M. persicolor (n = 5) qars1 qiymatlondirildi. XH,
MN vo MX-nin MIK-i muvafiq olaraq 12,5-50 uL/mL, 0,24-1,56 uL/mL va 0,11-1,66 pL/mL
arasinda dayisib. Orta MIK-lor sinaqdan kegirilmis {ic dermatomikoz névii arasinda shomiyyatli
doracado forqlonmomisdir, lakin T. erinacei iciin MN-in tok vo XH-lo kombinasiyasinda MIK-
lori T. mentagrophytes va M. persicolor ilo miiqayisade oshomiyyatli daracads yiiksok olmusdur.
Smaqdan kegmis 23 izolatdan 15-do sinergetik vo ya olava tosir goriildii (Karen et al., 2017).

Yerli antifunqal miialicalor

Dermatomikozlu heyvanlardan xostolik toradicisinin digor orqanizmo Otiliriilmosi miivafiq
xasto heyvanlarin dori sothi vo tiik ortiiyli ilo saglam orqanizmlor birbasa tomasda olduqda bas
verir. Beloliklo, topikal (yerli) terapiyanin mogsadi tiik Ortliylinii dezinfeksiya edorok, otraf
miihitin ¢irklonmosini minimuma endirmokls, dermatomikozla slagali yoluxucu xostoliklora vo
ya zoonozlara yoluxma risklorini azaltmaqdir (Karen et al., 2017).

NOTICO

1. Todgigat miiddotindo 94 xosto heyvandan 83-do (36 it vo 47 pisik) mikrosporiya
xostoliyinin toradicisi askar edilib.

2. Mikrosporiyali pisiklor va itlor oral terapiya ilo itrakonazol (IT) vo yerli terapiya mogsodi
ilo mikonazol/xlorheksidin (MX) sampununun birgo totbiqi ilo miialico edildi vo xasto
heyvanlarin tomasda oldugu yuyula bilon tekstil mamulatlarinin mexaniki yuyulmasi yolu ilo
dezinfeksiya yiiksok effekt verir.

3. Hazirda pisiklorin vo itlorin {imumilosdirilmis dermatomikozlarinin miialicosindo somorali
yerli terapiya olaraq, hoftods iki dofo mikonazol/xlorheksidin (MX) sampununun totbiqi tovsiyo
edilir.

4. Mikonazol (MN) sampunlar1 effektlidir, xlorheksidinlo (XH) birlosdirildikdo daha tosirli
olur.

5. Mikrosporiyali 83 it vo pisik itrakonazol vo 2% xlorheksidin vo 2% mikonazol
sampununun birgo totbiqi ilo miialica olunub. Kliniki vo mikoloji sagalmanin orta miiddatlori alt1
hofto (araliq 7-21 hofto) olmusdur.

6. Ohalinin fordi z6vq almaq {¢iin saxladig1 ev heyvanlarindan (it vo pisiklor) zoonozlarin
insanlara ke¢mosinin garsisini  almaq, ohalinin saglamliginin  qorunmasi mogsadilo
dermatomikozlarin somorali miialicosi ti¢lin 6lkomizdo ohalinin sayma goro 3 on boyiik sonaye
sohorlorindon biri olan Gancads it vo pisiklorin mikrosporiyasina qarsi antifunqal preparatlarin
tatbiqinin tadqiqi ilo bagli tadqiqatlarin aparilmasi aktualdir.
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NNPUMEHEHHME ITPOTUBOI'PUBKOBLIX ITPEITAPATOB
B JIEHEHUU MUKPOCIIOPUN JOMAINIHUX )KUBOTHbBIX

Hapmun AJieckepoBa
Asepbatiooicanckuti I'ocyoapcmeennuviili Aepaprviil Yuueepcumem

Mukpocniopust SBJISI€TCS OJHUM H3 IIMPOKO PACHPOCTPAHEHHBIX JEPMATOMHKO30B CPEIN JIIOACH H
’KMBOTHBIX BO BCEX CTpaHax Mupa. BosOymutensmu 3aboseBaHusi siBisitoTcs Microsporum canis,
Microsporum gypseum, Microsporum lanosum. JlomaiiHue >KHBOTHbIC, OCOOCHHO COOAKM W KOIIKH,
UTPaOT MCKITIOYHUTEIHHYIO POJIb B PACHPOCTPAaHEHUH MHUKPOCIIOPHH, a TaKXKe B Tepenade MH(PEKIH OT
OONBHBIX 0co0el K 310pOBBIM. 3a00JeBaHNE BCTPEYACTCs y JIIOJACH M JKMBOTHBIX BO BCE CE30HBI IO,
KpoMe Jsieta.PacnpocTpaHeHHOCTh 3a00J€BaHUsI MOKET 3HAUHUTENILHO BapbHPOBATHCS B 3aBHCHMOCTH OT
reorpaduyeckoro paiioHa U Ipyrux dMUAEMHUOTIOrHYECKHX (PaKTOPOB (BO3PACT, MO U BpeMs rozaa). s
NpPEeTOTBPAIICHHS MTePelauil BRICOKOKOHTArHO3HOW MUKPOCIIOPHU YEJOBEKY U KHBOTHBIM 00S3aTEIbHO
MPYMEHEHHE MPOTHBOIPHOKOBBIX IpernapaToB. CymiecTBYIOT pa3iuuHble TIepopaibHble U 3pdeKkTuBHBIE
MPOTUBOTPHOKOBEIE IperapaThl, MPUMEHSIEMble NPU JICUEHHUH MHUKpPOCIOpUH. Takue mpemaparhl, Kak
rpuzeodynsBuH (GRI), Tepobunapun (TER), utpakonazon (IT) u ¢myxonazon (FLZ), mmpoko ucmomns-
3YIOTCA JUISL JIEYEHUS] MUKPOCIIOPHH Y JIFoZel U *KUBOTHBIX. OnHako y 25-40% nposeyeHHbIX NauueHTOB
TaKKe COOOMIAJIOCh O peuuauBax 3a0ojeBaHusl W HEIPPEKTUBHOCTU JICUCHHS, BO3MOXKHO, H3-32
HECOOIIOICHHS TTAIIMEHTOM PEKUMa JICYCHUS], TUIOXOTO TPOHUKHOBEHUS B TKaHH, BapHaOeIbHOCTH JI0JIN
BBOJIMIMBIX TPETapaToB, JOCTUTAIONINX CHCTEMHOTO KPOBOOOpAIeHHs, U OOJE3HH, CBA3AHHOW CO CIy-
YasMU PE3UCTEHTHOCTh BO30YyaUTENs K npenaparaM. OCHOBHAs LieJIb HAIIMX UCCIICAOBAHUN - BBISBICHHUE
B030yauTens 3a00JieBaHHUSA C TIOMOIIBIO COOTBETCTBYIOLIMX METOJIOB OOCIEIOBAaHHS W TONyYEHHE €ro
YHUCTON KyJIBTYpHI, Oojee TiryOOKoe HCCIIeAOBaHHE MOPAKEHHOTO MPH MHUKPOCHOPUH ydacTKa KOXH C
NnoMoIIbI0 Jamnbl Byaa, nedeHre OONBHBIX KHUBOTHBIX MPOTHBOIPUOKOBBIMHU IMpemapaTaMu, U3ydeHUE
JUHAMUKUACHCTBUAPA3INYHBIX [IPErapaToB,olipeaesicHne GaKkTOpoB BIUSMIOMNX Had(h(HEKTUBHOCTD Jieye-
HUS, M UX YCTpaHEHHE.

Knrwouesnvie cnosa: muxpocnopus, snudemus, npomugozpudkogvie npenapamoi, umpaxonason (UT),
X/I0p2eKCUOUH, MUKOHA30], 0epMAaAMOMUKO3
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THE USE OF ANTIFUNGAL DRUGS IN THE TREATMENT OF MICROSPORIOSIS IN PETS

Narmin Aleskarova
Azerbaijan State Agrarian University

Microsporum canis infection is one of the dermatophytosis widespread among people and animals in
all countries of the world, theagent of the disease is Microsporum canis, Microsporum gypseum,
Microsporum lanosum. Domestic animals, especially dogs and cats, play an exceptional role in the spread
of Microsporum canis infection, as well as in the transmission from sick individuals to healthy
individuals. The disease is found among humans and animals in all seasons except summer. The spread of
the disease can vary significantly depending on the geographical area and other epidemiological factors
(age, gender and season). The use of antifungal drugs are mandatory to prevent the transmission of highly
contagious Microsporum canisinfection to humans and animals. There are various oral and effective
antifungal drugs used in the treatment of M.canis infection. Drugs such as griseofulvin (GRI), terbinafine
(TER), itraconazole (IT), and fluconazole (FLZ) are widely used to treat M.canis infection in humans and
animals. However, disease recurrence and treatment failure have also been reported in 25-40% of treated
patients, potentially due to patient noncompliance, poor tissue penetration, variability in the fraction of
administered drugs reaching the systemic circulation (bioavailability), and is related to cases of resistance
of the agent to drugs. The main goal of our research is to detect the causative agent of the disease with the
help of appropriate examination methods and obtain its pure culture, to examine the skin area damaged
during Microsporum canis infection more deeply with the help of a Wood's lamp, and to treat the sick
animals with antifungal drugs, influencing the dynamics of the various drugs used and the effectiveness
of the treatment. identified the factors and achieved their elimination.

Keywords: microsporum, epidemic, antifungal drugs, itraconazole (IT), chlorhexidine, miconazole,
dermatophytosis
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II. GENETIKA vo GENOMIKA | GENETICS and GENOMICS

UOT 575.1/.2:599.89

IMMUN SISTEMi MOLEKULLARININ AUTIiZM SPEKTR
POZUNTUSUNUN PATOLOGIYASINDA ROLU

ZEYNOB MOMMoODOVA*, SEVDA BABAYEVA ‘

Azarbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlig pr.,
155

zeyneb.mamedova95@mail.ru

Autizm spektr pozuntusu usaqlarda ¢oxsayh inkisaf pozuntulari icarisinds rast galinan an
aktual problemlardan biridir. Bu xastalik, muxtalif sabablara bagh olaraq usagn ilk iic ili arzinds
Unsiyyat va kicik motorika bacariglarimin ¢atismazhgy, eloca do mahdud marag ve takrarlayici
davramislarla 0zUnU gOstaron kompleks bir inkisaf pozuntusudur. Autizmin sababi tam malum
olmasa da, onun yaranmasinda ham ekoloji, ham do genetik faktorlarin rol oynadig diisiiniiliir.
Autizm spektr pozuntusunun etiologiyasinda ananin immun sisteminin aktivlasmasinin da rol
oynadigina dair bir sira tadqgiqatlar vardir. Belo ki, hamilalik zamani infeksion xastolik kecirmis
ana daha yuksak riskla autizmli usaglar diinyaya gatira bilar. Xususila, sitokinlarin ana qanindan
plasenta vasitasilo inkisafda olan dolo ke¢masi doliin neyronal inkisafinda pozulmalara gotirib
cixara bilor. TL-1, IL-4, IL-6, IL-17va s. kimi immun molekullarimin autizmda rolu ila bagh bir sira
tadqiqatlar vardir. Bels tadqiqatlarin aksariyyati heyvan modellari Gzarinda aparilms tadgiqatlarla
siibut olunmusdur. immun sistemi molekullarimn déliin inkisafina tasir mexnizmlari tam malum
olmasa da, bu molekullar epigenetik mexanizmlarda istirak etmokla sinir hiiceyrslarinin inkisa-
finda rol oynayan bazi genlarin tanzimlanmasinda istirak etmosina dair adsbiyyat molumatlari
mOvcuddur. Eyni zamanda bu molekullar1 kodlayan genlarlo autizm arasinda alaganin ola
bilacayina dair do arasdirmalar mévcuddur. Ziddiystli olmasina baxmayaraq, aparilmis tadqi-
gatlarin tahlili géstarmisdir ki, immun sisteminin molekullar1 markazi sinir sisteminin inkisafinda
rol oynayaraq autizm riskinin artmasinda istirak edir. Homginin tadgiqatlarla muayyan-
lasdirilmisdir ki, hamilslik zamam ananin infeksion xastaliklara yoluxmasi, nasilda, o ciimladan
anada har hansi autoimmun xastaliklorinin mdvcudlugu autistik alamatlor dasiyan usaglann
dogulmasina sabab ola bilar. Bununla bels, autizmds neyroimmunoloji amillarin sistematik
tadqiqging ehtiyac vardir ki, bu da autizmin patoloji mexanizmlorini daha yaxs1 basa diismok Ucun
galacak farziyyalari va tadqiqatlar: formalasdira bilor.

Acar sozlar: ASP, Immun sistemi, sitokinlar, epigenetika, DNT metillogmasi

GIRIS

Autizm spektr pozuntusu (ASP) sosial Unsiyyat vo qarsilighh miinasibatlordo davamli
catismazligin olmasi, mohdud vo tokrarlanan davranis, maraq vo foaaliyyatlorin miisahido
edilmasi ilo xarakterizo olunan neyro-psixoloji inkisaf pozuntusudur (Modabbernia A et al.,
2017). Mental Pozuntularin Diagnostik vo Statistik Talimati (DSM-5) (Amerika Psixiatriya
Assosiasiyasi, APA, Filadelfiya, PA, ABS, 2013) autizm pozuntusuna “spektr” anlayisini alava
etmis vo diagnostik todqigatlarin giymatlondirilmasi tsullarindan olds edilon meyarlardan isti-
fado etmisdir. Hal-hazirda hakimlorin oksoriyyati bu meyarlar asasinda autizmin diagnostikasini
hoyata kecirirlor (Masini et al., 2020). Iki yasina godor xostoliyin diagnozu goyulmasa da,
nevropatoloji todgigatlar ASP-ya sabab olan bioloji proseslorin doliin inkisafi zaman1 basladigini
gOstormisdir (Zerbo et al., 2015). Autizm uzun illor 1000 usaqdan 1-ds rast galinmakls nadir bir
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xastalik hesab olunurdu, lakin bu giin taxminan 160 usagdan 1-ns autizm diagnozu qoyulur va bu
ragomin galacok illords artacag: giiman edilir (Umumdiinya Sohiyys Toskilati, Cenevra, isvegro,
2019) (Masini et al., 2020). ASP-nin etiologiyasi aydin olmasa da, yeni texnologiyalar vo boylk
olcilu populyasiya osasli todgigatlar ASP-nin risk arxitekturasini vo Xastaliyin etiologiyasinda
otraf miihit faktorlarinin miimkiin rolunu askara ¢ixarmisdir (Modabbernia A et al., 2017). Belo
ekoloji faktorlara virus infeksiyalari, hamilalik vo hamilolik diabeti ilo olagoli otraf muhit
toksinlori aiddir. Toplanmis dalillor asasinda hamilo gadinlarda miisyyan bir middstds immun
sisteminin aktivlosmasinin autizm ii¢iin bir risk faktoru rolunu oynadigr miioyyan edilmisdir
(Nardone etal., 2016).

ASP immun statusunun doyismasi, oksidativ stresin artmasi vo beynin muxtslif hissslorindo
mikroglial aktivlosmo ilo xarakterizo olunan aktiv neyroiltihabi proseslor ilo alagelondirilir.
Aparilmis meta-analizlor ASP ilo antioksidant olan qlutatyonun pozulmus metabolizmasi
arasinda olagoni goOstormisdir. Qurgusun, cive, davamli tizvi ¢irklondiricilor vo ya perinatal
problemlor kimi boazi otraf miihit faktorlar1 proiltihabi vaziyysto vo beyindo oksidlosdirici
zodalonmays sobob olmagla sonradan sinir sisteminin inkisafinda doyisikliklora gotirib ¢ixara
bilor (Modabbernia et al., 2017). Bundan slave ananin virus vo bakterial infeksiyalara yolux-
masinin ASP riski ilo alagoli oldugu gostorilmisdir. Lakin ASP-yo sobab olan viruslarin vo
bakteriyalarin mQvcudlugu deyil, onlarin yaratdigi immun reaksiya, hamilo gadinda yiiksalmis
iltihabi markerlor vo anticisimlordir. Bu farziyys heyvan modellori Gzarinds aparilmis todqi-
gatlarla siibut olunmusdur. Miiayyan edilmisdir ki, miixtalif immunogenlor tarafindon ananin
immun sisteminin aktivlosmasi postnatal dovrdo ASP va digar nevroloji xastoliklora xas beyin
patologiyalarina sabab olur. Ziddiyyatli olsa da, bir ¢ox dslillor doliin inkisafi zamani ananin
immun sisteminin vaziyyatinin vacibliyini tasdiq edir (Masini et al., 2020).

Immun sistemi xarici qiciglandiricilara gars: qoruyucu reaksiya yaratmagq iiciin six garsiligh
olagodo isloyon molekullar vo hiiceyralor toplusundan ibarotdir. Immunitetin iki formasi
molumdur: anadangsalms vo gqazanilmis (adaptiv) immun sistemi. Birincisi patogenlo olagali
molekulyar nimunolori taniyir vo geyri-ixtisaslasdirilmis hiiceyralori aktivlasdirarak pro-iltihabi
va tonzimloayici sitokinlor sintez edir ki, bu da adaptiv immun sisteminin effektor hiceyralori
(Thl, Th2 Treg vo B hiceyralari) vasitosilo effektor adaptiv mexanizmlora vasitocilik etmok
funksiyasini yerina yetirir. Neyro-psixoloji inkisaf xastaliklorinds adaptiv immun sisteminin rolu
xastalik zamani T- vo B-hiiceyrs alt qruplarinda, qanda, onurga beyni mayesinds (CSF) vo beyin
toxumasinda anticisim (antitel) soviyyosindo doyisikliklorin olmasi ilo gOstorilmisdir. Bu
hliceyralor hematoensefalik baryeri (qan-beyin saddi) kegir vo morkazi sinir sisteminds (MSS)
antigentoqdimedan (ATE) hiiceyralor torafindon taninan hoadof antigenin névindon asili olaraq
sitokinlar ifraz edir. T-hiceyralarinin alt tiplori bir-birini oks tonzimlayan doyiskon sitokinlor
sintez edir vo autizm kimi neyropsixiatrik xastaliklorin patogenezinde muhium rol oynayan pro-
Vo anti-iltihabi yollar arasinda balanssizliq yaranir (Robinson-Agramonte et al., 2022).

Mikroglia beyinda yerlogan anadangslma immun sisteminin htceyralori olub sinaptik vo
neyronlarin inkisafinda istirak edon ixtisaslasmis toxuma makrofaglaridir. Onlarin neyro-
psixiatrik xastaliklarin patogenezinds miihiim rol oynadigi siibut edilmisdir. Astrositlor neyron-
larin sayindan bes dofo ¢ox olan xususi glial hiceyralordir. Bu hiiceyralor bir ¢ox psixiatrik
xastaliklorin patogenezinds, xUsuson do sinapslarin omoalo golmosi, funksiyasi vo aradan
galdirilmasinda istirak edirlor. Onlar, hamginin immun cavab Uclin do vacibdir. Astrositlor
immun signallarin1 yarada vo gobul eds bilmaklo yanasi, homeostaz zamani vo iltihaba cavab
olaraq mikrogliya va digar beyin hiiceyralarinin funksiyasina tasir edan sitokinlor do istehsal eds
bilor. ASP miisahido edilon soxslorin mikrogliya vo astrogliyasinda shamiyyatli anadangalmo
immun aktivlosma miisahido olunur (Robinson-Agramonte et al., 2022).

Bu icmal mogalodo osas mogsad immun sistemi, xususilo do prenatal dovrds anada
miisahido olunan infeksiyalar vo immun aktivliyi, hamcinin immun sisteminin epigenetik

74



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XII, Ne 2 (2023)

tonzimlonmasi ilo autizmin artan riski arasindaki alagays dair mévcud fikirlori Gmumilosdirmok
Vo bu istigamotds son elmi aragdirmalari tahlil etmokdan ibarst olmusdur.

ANADA MUSAHIDO OLUNAN INFEKSIYALARIN VO ANANIN iIMMUN AKTIiV-
LIYININ AUTIZM SPEKTR POZUNTUSUNDA ROLU

Hamilalik zamani anada miisahido olunan infeksiyalar ASP Uciin potensial ekoloji risk
faktoru kimi gostorilmisdir. Populyasiya tisulu ilo aparilmis todgigatlarda mdisyyan edilmisdir
ki, muvafig olaraq hamilaliyin birinci vo ya Uclincu trimestrinds bas veran virus vo bakterial
monsali yoluxmalar vo ya hamilolik zamani1 anada miisahido olunan qizdirma hallar1 sonraki
nasillorda ASP tigiin artan risk yaradir. Bu hom gomirici, ham do primat modellari ilo aparilmig
todgigatlarla da tosdiq olunmusdur. Bels ki, hamilalik zaman1 virus vo ya bakterial antigenlors
moruz qalan analardan dogulan nasildo ASP ilo olageli davranislar vo immun requlyasiyada
yetkinlik yasina qodor davam edon doyisikliklor bas vermisdir (Hughes et al., 2018). Hamilolik
zamani anada misahido olunan astma xostaliyinin do ASP ilo olageali oldugu gostorilmisdir.
Bundan slava, ASP olan 220 usaqdan ibarat bir qrupda, hamilalik dévriinds analarinda allergiya
Vo ya astma xostaliyi olanlar daha ciddi sosial pozgunluglar niimayis etdirmislor (Patel et al.,
2017), (Hughes et al., 2018).

Son bir nega onillikda iltihab hom inkisaf etmokda olan, ham do yetkin beyindo morkazi
sinir sisteminin (MSS) zoadslonmasinds istirak edon mahim amil kimi getdikco daha ¢ox geyd
olunur. Beyin hamilalikda, eloca do kdrpalik va erkan usagliq doévriinds xususila hassasdir va bu
kritik dovrlards bas veran zadalonmalar uzunmdiddatli tesir potensialina malikdir. Autizm spektr
pozuntusu (ASP), sizofreniya, serebral iflic, epilepsiya, koqgnitiv pozgunluq vo depressiya daxil
olmagla, bir sira neyroinkisaf pozuntularmin hoyatin ilkin dovrlorinde immun sisteminin
aktivlogmasi va iltihabi proseslorls slagoali oldugu miioyyan edilmisdir (Jiang et al., 2018). Boylk
epidemoloji todgigatlar hamilolik zamani qizilca, moxmarak, gabaqulag, posnatal dovrds isa
gabaqulaga vo sugigoyi viruslarina yoluxmanin yiiksok autizm riski ilo olageli oldugunu
muoyyon etmisdir. Aparilmis elmi aragsdirmalara gOro 2 vo ya daha artiq infeksiyaya yoluxmus
ana daha yiksok risklo autizmli usaqlar diinyaya gotiro bilor. Bu da hamilalik zamani daha
koskin infeksiyalara yoluxmanin ASP riskini artirdigim1 gostorir. Hamilolik zamani anada
miisahido olunan infeksiyalarin autizm kimi neyropsixoloji inkisaf xastaliklorina sabab olmasi
mexanizmi aydin deyil. Ilkin todgigatlar hom anadan plansenta vasitssilo kegan, hom do Xarici
muhitdon daxil olan infeksiyalarin dols birbasa vo ya ananin immun aktivliyi vasitasi ilo dolay1
tosir gostordiyi fikrini irali suriir (Zerbo et al., 2015).

Ananin immun aktivlosmosi (maternal immun aktivlosmo-MIA) infeksiya, stress, autoim-
munlug, astma, allergiya vo ya iltihab noticasinds hamilo gadinin organizminds anadangslms va
adaptiv immun sistemlorinin aktivlogsmasidir. Hamilo gadinlarda immun sisteminin aktivlogmasi
birbasa olaraq nasillordo nevropatologiyalara sabob olmur. Bels hesab olunur ki, ananin immun
sisteminin aktivlogmosi Xxastalik praymeri va ya ilk “vurus” rolunu oynayir, yani hassas fordlori
hoyatlarinin sonraki ddnaminds zararlors vo ya “vuruslara” meyllondirir. Distindiliir ki, ananin
immun sisteminin aktivliyi iltihab sitokinlorinin artan istehsali ilo inkisaf etmokds olan ddlin
MSS-no tasir gostoro bilor. Ananin immun sisteminin aktivliyi ilo ASP va sizofreniyada
miisahido olunan davranis anomaliyalar1 arasinda oslagonin olmasi gomirici vo primat kimi
heyvan modellori (zorinds aparilmis todgiqgatlarla gostorilmisdir. Bu modellords hamila
heyvanlar virus [dSRNA poly(l:C)] va ya bakterial infeksiya [lipopolisaxarid (LPS)] oxsarlarina
yoluxdurulur. Immun aktivlik miisahide olunan hamilo heyvanlarin sonraki nasillorinds insanda
miisahido olunan ASP-ys va sizofreniyaya xarakterik davraniglar va beyin patologiyasi miisahido
edilmisdir. Bu modellordoan alds edilmis dalillor sitokinlorin ananin immun aktivlosmosi vasitasi
ilo doliin beyin inkisafina tasirinin Kritik vasitagilori oldugunu géstermisdir (Jiang et al., 2018).
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SITOKINLOR VO AUTIZM SPEKTR POZUNTUSU

Immun sistemi vo sinir sistemi genis sokilda garsiligh olagodadir. Buna gére do teacciiblil
deyil ki, immun disfunksiya tez-tez nevroloji patologiyalara sabab olur. Sitokinlar kimi taninan
immun vasitogilor sistemlorarasi olagonin asas komokgiloridir. Bu molekullar 8-25 kDa 0lg-
sinds olan polipeptidlordir vo bunlara interleykinlor, xemokinlor, interferonlar, sis nekrozu
faktorlar1 (SNF) vo b0ylimo faktorlar1 daxildir. Dendritik hiiceyralor, makrofaglar, neytrofillor, T
va B hiiceyralari daxil olmagla immun hiiceyralar sitokinlarin asas manbayidir. Bir ¢cox cahoatdoan
sitokinlor immun sistemi ila sinir sistemi arasinda imumi bir dili tamsil edir. Sitokinlor ham sinir
sisteminin inkisafina, hom do foaliyyatino tosir gostorir. Onlarin ohomiyyati neyro-immun
garsiligh alagenin vaxti, miiddati vo intensivliyindon asili olaragq doyisir. Masalon, sitokinlor
inkisaf etmokdo olan beyino bdyiklarin beynindan fargli tasir gostarir vo bir konsentrasiyada
faydali, digorindo iso zororli ola bilor. Sitokinlor neyroinkisafin normal aspektlorinds, o
cumladan kotik (progenitor) hiiceyrolorin diferensiasiyasi, sinir sisteminda hiiceyroa lokaliza-
siyasi/miqrasiyasinda vo sinaptik sobokonin formalasmasinda istirak edir. Infeksiya vo xostalik
zamani sitokinlor birbasa hipotalamusa signal vermoklo gizdirma va Xastolik davranisi ils alagali
nevroloji doyisikliklora vasitagilik edirlor. Yeni ortaya ¢ixan siibutlar sitokinlori idrak vo yaddas
da daxil olmagla daha ylksok doracali nevroloji funksiyalarda da istirak etdiyini gOstorir.
Buna go0ro do balanssiz sitokin sintezi, signalizasiyasi vo ya tonzimlomosi genis nevroloji
patologiyalara sobab ola bilir (Goines et al., 2013).

Ana organizminda sitokinlorin Saviyyesinin artmasi vasitoSilo yaranan ananin immun
sisteminin aktivlosmasinin autizm kimi inkisaf anomaliyalarina neco sabab olmasi tam malum
deyil. Lakin burada 3 mimkin yol toklif olunmusdur: a) anaya moxsus sitokilorin plasentadan
kecmosi vo daha sonra neyroinkisaf xastoaliklorina sobab olacaq sokildo dolin markazi sinir
sistemindo foaliyyati; b) ananin immun sisteminin aktivlosmasinin plasental sitokin sekresiyasina
sabab olan plasental iltihabi vaziyyati induksiya etmasi ki, bu da délo ke¢moklo autizma sabab
ola bilor; ¢) Ananin immun sisteminin aktivlogsmosi fetal iltihabi cavabi totikloys bilar.
Miimkiindiir ki, bu 3 yolun kombinasiyasi inkisaf trayektoriyasina tasir etmok Ugciin bir néqtads
birlogsin. Lakin bu hipotezi qiymatlondirmok Ugiin golocak todgigatlara ehtiyac duyulur (Zerbo
etal., 2015).

Anada miisahido olunan infeksiyalarin ASP riskinini artira bilocayi ilo bagh basqa bir
mexanizm hamilalik va dogus fasadlaridir (Guinchat et al., 2012). Hamiloalik miiddstinds anada
olan infeksiyalarin erkon dogumlara sobob oldugu ilo bagli asasli siibutlar vardir. Belo vaxtindan
owal doguslar autizm riskini artirir. Botndaxili infeksiyalarin yaratdigi immmun cavab
naticasinds istehsal olunan TNF-a vo ya IL-6 Kkimi sitokinlorin hom erkon doguslara, hom da
perivetrikulyar ag madds zadalonmalarine sobab olmasi miioyyan edilmisdir (Zerbo et al., 2015).

Sitokinlar beyino daxil oldugdan sonra tasirlorini tam olarag neca gostorirlor? Ehtimallardan
biri odur ki, sitokinlorin qeyri-adekvat aktivlosdirilmasi sinir olagesini vo funksiyasini
tonzimloyon immun molekullarin ekspresiyasinda uzunmiiddatli doyisikliklora sobab ola bilar.
Moasalon, moarkazi sinir sistemindaki sitokinlor digor immun molekullari ilo garsiligh slags yolu
ilo tosir edo bilar. Belo siniflordon biri do asas histouygunluq kompleksi I (MHC 1) molekul-
laridir. Bu molekullar sinaptik budaglanma vo sinaps formalagmas: ti¢iin talob olunan sinaptik
plastikliyi manfi tonzimloyir. Anasinda immun aktivlosmoa miisahido olunmus usaglarin beyin-
larindaki neyronlarda MHC | zilal ifadasinds kaskin artim miisahids olunur ki, bu da sinapslarin
omoalo golma gabiliyyatinin azalmasi ilo naticalonir. Sinaptogenezdoaki bu cir doayisikliklorin
ASP va sizofreniya etiologiyasinda moarkazi rol oynadig: diistintliir (Jiang et al., 2018).

Yuxarida geyd edildiyi kimi autizm patologiyasinda bir sira sitokinlar istirak edir. Yuksok
funksiyali autizmli oglan usaglarinin plazmasinda IL-1p, IL-1RA, IL-5, IL-8, IL-12p70, IL-13 vo
IL-17 sitokinlorinin yiiksak saviyyslari, ham¢inin xemokin va sitokin profili agkar edilmisdir ki,
bu da autizmds diqget ¢atismazhigi, hiperaktivlik pozuntularmin komorbidlari ilo slagoalidir
(Robinson-Agramonte et al., 2022).
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Immunitetin aktivlosmasindo istirak edon IL-6, MSS-do iltihab, neyrogenez, gliogenez,
hliceyra boylimasi, hiiceyralarin sag qalmasi, miyelinlosma va demiyelinlosmays vasitogilik edan
hliceyra reaksiyalarini totikloyan 26 kDa 6l¢lstsunds olan glikoprotein kimi xarakterizo olunur
(Xu et al., 2015). IL-6 garaciyards kaskin faza reaksiyasini stimullagdirmagq, qizdirma yaratmaq
Vo limfositlori aktivlosdirmok kimi funksiyalart daha ¢gox malumdur. Bu zllal kompleksi gp130
reseptor kompleksi vasitasilo JAK/STAT, PI3K/Akt vo Ras/Raf/MAPK yollar1 daxil olmagla bir
cox signal mexanizmlorini aktivlosdirir. Periferik IL-6 qan-beyin baryerini ke¢moklo sinir
inkisafi vo funksiyasina tosir gostora bilor. IL-6 vo onun reseptorlart saglam beyindo asagi
saviyyado, miuxtalif Xostolik voziyystlorindo iso daha yiksok soviyyads ekspressiya olunur
(Goines et al., 2013). Son meta-analizlor ASP olan usaqlarda IL-6 Saviyyasinin daha yiksok
oldugunu askar etmisdir (Kutuk et al., 2020). Laborator tocriibalor naticasinds mioyyan
edilmisdir ki, beynindo IL-6 Soviyyasi yiksalmis siganlarda koqnitiv gabiliyyatlorin zaiflomasi,
Oyranmo catismazliglari, geyri-normal xususiyyatlar, vardislor va zaiflomis sosial garsiligl alage
do daxil olmagla bir ¢ox autistik xususiyyatlor var (Xu et al., 2015). Eyni zamanda sinapslarin
inkisafinin aragdirilmast 1L-6 saviyyasinin yiksalmasinin oyandirict va longidici sinaptik
formasiyalar1 doyisdirdiyini, oyanma/longima sinaptik oturtlmalarin balansini pozdugunu vo
dendritik ¢ixintilarin  formasinda, uzunlugunda vo paylama modelinds qgeyri-normal
dayisikliklarla naticalondiyini agkar etdi (Xu et al., 2015; Wei et al., 2013).

Autistik xastolorin beyninds IL-6 saviyyasinin ylksok olmasmin bir nego Sababi var.
Birincisi, hamilalik zamani ananin immun sisteminin aktivloasmasi beyinds IL-6 monbayi ola
bilor. Ananin immun sisteminin aktivlosmasindan yaranan proiltihabi sitokinlor plasentadan kega
vo fetal gan dovranina daxil ola bilor. DOl organizmina daxil olmus bu sitokinlor gan-beyin
baryerini ke¢mokls, doliin beyninds geyri-normal neyron béyiimasins va plastikliys sabab olur.
Ikincisi, mikroglia vo astrositlorin stimullagdirilmas: beyinds IL-6 yiiksalmasine sabob ola bilor.
Autistik beynin dorzolateral prefrontal korteksindo miisahido edilon mikroglial aktivasiya va
artan mikroglial sixhq basqa bir miistaqil arasdirmada da bildirilmisdir. Ustolik, 1L-6-n1 tosirsiz
hala gotiron anti-IL-6 antikoru autizmo bonzor davranmislari yaxsilasdirmis voa yetkin nasil
siganlarin beyinlarinds gen ekspressiyasi ilo alagali doyisikliklori normallagdirmisdir (Wei et al.,
2013).

Hsiao vo Patterson (Hsiao et al., 2011) ananin immun sisteminin aktivliyinin plasentada IL-6
zilalinm vo mRNT ekspressiyasin1 artirdigini  tosdiqlomisdir. Anadan kegon IL-6-nin
spongiotrofoblast gatinda, plasentanin fetal bolmasinde JAK/STAT3 yolunun aktivlosmasina
vasitacilik etdiyini va bunun kaskin marhoala genlarinin ekspressiyasi ilo naticalondiyini misyyon
etmigdir (Xu et al., 2015). C-reaktiv zilal (CRZ) kaskin marhals ziilalidir, hom yoluxucu, ham da
geyri-infeksion zararvericiloro moaruz galma naticasinds asagi doracali iltihabin yaxs1 6yronilmis
gostaricisidir, lakin kaskin infeksiya zamani, asasan, interleykinlorin (IL-6) ifraz1 ilo shomiyyatli
doracads yiiksalo bilor. Belo ki, hamilalik zamani1 anada yuksok C-reaktiv ziilalinin bOylk
dogum qruplarinda usaqliq autizmi riskinin shomiyyatli doracads artmasi ilo olagsli oldugu
muoayyon edilmisdir (Brown et al., 2014).

Bu tapintilar gostorir ki, IL-6 tokco autizmin etiologiyasinda miihiim rol oynamir, ham do
pozgunlugun erkon diagnostikasina vo daha erkon terapevtik midaxiloys imkan veran potensial
bioloji marker ola bilar. (Xu et al., 2015). Qeyd etmok lazimdir ki, autizmin patofiziologiyasinin
neyroimmun izahi olsa da, genetik faktorlara, otraf miihitin risk faktorlarina va digor amillors do
diqgat yetirilmalidir (Wei et al., 2013).

AUTOIMMUN X9STOLIKLOR VO ASP

Bir sira todgigatlar, autoimmun xastaliklorin irsiliyi ilo ASP arasinda olage oldugunu
bildirir. Bu alagenin ananin sink saviyyalori ilo dastoklona bilacayini ehtimal edir. Meta-analizlor
gOstormisdir ki, autoimmunlugu olan xastalorin ham serum, hom do plazma saviyyslorinds Zn
konsentrasiyasi nazarat qruplari ilo migayisado xeyli asagidir. Malumdur ki, Zn immunitet
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sisteminin tonzimlanmasinds va sinir borusunun formalasmasinda da miihiim rol oynayir (Masini
et al., 2020).

ASP-ds ananin autoimmun xastaliklarinin tasiri daha ¢cox digqget calb edir. Heyvan modellari
Uzorinds aparilmig todgiqgatlar gostormisdir Ki, autoimmun Xastaliyi olan analardan gotiiriilmiis
IgG inyeksiya olunmus hamils si¢anlarin vo ya rezus meymunlarinin balalarinda autizms oxsar
olamotlor miisahids edilmisdir. Autoimmun xostoliyi olan analardan gotiiriilmiis bu yad faktorlar
plasental baryerdon vo tam formalasmamis beyin-gan baryerini kecdikdan sonra délin beyninda
iltihab1 induksiya edos bilor. Bu da beyin toxumasini zodslays vo beyin inkisafinda zararli tasirlori
toplaya bilor. Beynin erkon inkisafinda qeyri-normal doyisilmolor ASP-nin inkisafinda va
formalagmasinda vacibdir (Chen et al., 2016).

Miisahidolor vo aparilmis epidemoloji tadgigatlardan oalds olunan molumatlar géstormisdir
ki, autoimmun xastoliklorin genetik ailo tarixgasi ilo autizm arasinda olage var. Bir sira insan
todgiqatlar1 hipotriodizm, 1-ci tip diabet and RA kimi autoimmun xastaliklorin genetik ailo
tarixgasinin autizmin daha yiiksok riski ilo alageli oldugunu gOstormisdir (Wu S et al., 2015).
Comi va digorlori (Comi et al., 1999) ASP vo biitin autoimmun xastaliklorin kompleks ailo
tarixi, hamginin ailodo revmatoid artrit arasinda statistik cohatdon oshamiyyatli bir olage
tapmiglar. Sweeten vo bagqalar1 (Sweeten et al., 2003) genis yayilmis psixi pozgunlugu olan
usaglarin ailalorinds imumi avtoimmun va xlsusan da galxanabanzar vazinin autoimmun
xastaliyinin daha yiiksok tezliyini askar etmislor. Bunun oksina, Micali va digarlori (Micali et
al., 2004) genis inkisaf pozgunlugu olan usaglarin valideynlorini normal inkisaf etmis usaqlara
sahib valideynlorlo miqgayiso edarkon hor hansi bir autoimmun Xastoliyin artmasini miisahido
etmomislor (Atladottir et al., 2009).

Aparilmis todqiqatlarla askar edilmisdir ki, spesifik autoimmun xastaliyi ilo migayisada
blttn autoimmun xastaliklorin kombinasiyasi ilo 6lgllon avtoimmun Xastaliklorin genetik ailo
tarixgosi olan usaqlarda autizmin riski daha zoifdir. Bu toacclbll notico deyil. Clnki forgli
avtoimmun Xastaliklori forgli patogenez vo etiologiyaya malikdir. Lakin atada vo ya ailonin
basqa lzvlarinds olmayib anada olan hipotriodizm tarixi autizmin artan riski ilo assosasiya toskil
edir (Wu et al., 2015).

Tam sindromun diagnozunu goyulmazdan avval riskli kérpalarin mioyyan edilmasi beynin
Vo davranisin inkisafi ticlin uygun erkon mualica tGsulunun secilmasini tomin edo bilor. Buna
gOro do usaqlarda autizmin garsisinin alinmasi {igiin autoimmun xastaliklarin ailo tarixgasinin
autizmo tasirinin tadqiqi vacibdir. ©gar autoimmun xastaliklorin ailo tarixgasi ilo autizm arasinda
hogigoaton olags varsa, 0 zaman bels ailo tarixgasine malik usaglarin erkok dovrds midaxilasine
ehtiyac ola bilar (Wu et al., 2015).

ASP-DO ISTIRAK EDON IMMUN CAVABIN EPIGENETIK VO GENETIiK MEXANIZMIi

Epigenetika sinir sisteminin diizgiin inkisafindan cavabdeh olub, iltihab reaksiyasi1 kimi otraf
miihit faktorlar1 ilo yilksok soviyyado tonzimlonir (Jirtle et al., 2007). Epigenetika DNT
ardicilliginda doyisiklik olmadan gen tonzimlomasinds istirak edon irsi doyiskonliklors aiddir.
on ¢ox Oyronilan epigenetik dayisilmaloro DNT metillogsmasi vo histon modifikasiyasi daxildir
(Jones, 2001; Goldberg et al., 2007). Bu doyismolor ¢oxsayli mexanizmlor vasitasilo gen
transkripsiya xiisusiyyotlorina tosir gostorir. Inkisaf morholosindo belo epigenetik mexanizmlor
prekursor hiceyralorin spesifik yetkin voziyysto differensiasiyasini inco bir sokilda tonzimlayir
(Kiefer, 2007). Buna gora do, epigenetik mexanizmlor beyin inkisafi da daxil olmaqla, hiiceyra
spesifiklosmasi dovrlorinds nisbaton yliksok soviyyado plastiklik niimayis etdirir (Spiers et al.,
2015). Belolikla, ehtimal olunur ki, hamilalik zamani otraf miihitin pozulmasi epigenetikada
yetkinlik yasina gador davam edan sabit vo uzunmiddatli dayisikliklara sabab ola bilor (Nardone
etal., 2016).

Immun sisteminin epigenetik tonzimlonmasinin ASP-nin etiologiyasinda roluna dair siibutlar
vardir. Autistik soxslorin frontal korteksindo askar edilon hipometillosmis CpG-lar immun
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cavabda istirak edon genlords daha zongindir. Bu ciir CpG-lara malik genlorin transkripsiyasinda
ohomiyyatli artim niimayis olunur (Nardone et al., 2014). Coxsayli tadgigatlar misyyan etmisdir
ki, IL-6 DNMT1-i aktivlesdirmokls, epigenetika vo ananin immun sistemi arasinda assosiasiyani
tomin edir. Son dovrlordo aparilmis todgigatlar iso IL-17-nin ananin immun sisteminin
aktivlogsmasinds istirak etmoklo autizmos bonzar fenotipin miisahido olunmasinda vacib rol
oynadigini1 miiayyan etmisdir. IL-17-nin epigentik mexanizmlorda rolu tam tasdiq olunmasa da,
bir todgigatda (Zijlstra et al., 2012) IL-17-nin PI-3Kinaz signal yolu ilo HDAC aktivliyini
inhibisiya etdiyi muloyyon edilmisdir. Belo ki, IL-6 DNT metillosmasinin, IL-17 isa histon
asetillosmasinin doyismoasino vasitagilik edir. Oksar sitokinlorin epigenetikaya tosir gostors
bilocoyi mexanizm epigenetik fermentlori aktivlogdirmoklo vo ya DNT-ya xromatin
tonzimlayicilarini calb edoan signal 6tlrilmosi yollarinin tonzimlonmasi ilo bas verir. Sitokinlor
torafindon aktivlosdirilon asas signal 6tlirms yollarindan ikisi JAK/STAT vo MAPK/ERK signal
yollaridir (Heinrich et al., 2003). STAT ziilallar1 transkripsiya faktorlar1 kimi foaliyyat gostorir
vo homginin STAT baglanan b6lgada histon asetillosmasinin yenidon qurulmasina vasitagilik
edir (Wei et al., 2010). MAP/ERK signal yolu CREB kimi bir sira epigenetik modulyatorlara
tosir gostorir. CREB-nin fosforlagsma yolu ilo aktivlosmasi xromatini doyisdiron kompleksin,
histon asetiltransferaza CBP-nin xromatina calb edilmasini hoyata kegirir (Ogryzko et al., 1996).
CREB-nin mixtalif interleykinlar, o climlodan IL-18 (Zhou et al., 2014) va IL-6 (Melemedjian et
al., 2014) torofindon aktivlosdirildiyi gostorilmisdir.

Ailodo autoimmun xastaliklorin irsiliyinin usaqlarda autizma Sabab olmasi ilo bagli bir sira
aglabatan siibutlar vardir. Warren vo digarlori (Warren et al., 1996) HLA-DR B1 genindoki
uclincu hipervariabel bolgenin hom revmatoid artrit (RA), hom do usaqgliq autizmi ilo alagoli
oldugunu agkar edorok, RA va usaqliq autizminin bazi Gmumi genetik fona malik ola bilacayini
gOstormisdir (Atladottir et al., 2009; Chen et al., 2016). ASP ils slagoeli olan digar immun asashi
genlaro HLA-DR4, HLA-DR13 vo HLA-A2 daxildir (Atladéttir et al., 2009). MHC-nin 3-ci
hipervariabel regionunun 1 va 2 ardiciligt ilo ham autizm, ham do revmatoid artrit arasinda
assosiasiya oldugu toklif edilmisdir (Wu et al., 2015). Mostafa and Shehab C4B null allelinin
autizm vo autoimmunlugun irsiliyindo vacib rol oynadigini gostormisdir. Onlar C4B null
allelinin autizm vo autoimmun xastaliklorin ailods irsiliyi ilo assosiasiyasi ti¢iin shamiyyatli riski
oldugunu miiayyan etmislor (Mostafa et al., 2010).

Eyni zamanda immun sisteminds rol oynayan genlorin do autizmin yaranmasinda istirak
etdiyi mlayyon edilmisdir. B hiiceyralarinin aktivlosmasi prosesinds vacib rol oynayan PRKCB1
adlanan serin va treonin kinaz C geninin autizm Xastaliyinds vacibliyi gostorilmisdir. Olava
olaraq, immun requlyasiyada istirak edon MET proto-onkogen trozin kinaz yolunun ASP ils
alagoli oldugu gostarilmisdir (Chen et al., 2016; Wu S et al., 2015).

Belaliklo, immun sisteminin autizmds roluna aid aparilmis aragsdirmalarin tohlili onu
gOstormisdir ki, immun sisteminin molekullarinin markazi sinir sisteminin inkisafina tasiri, 0
cumlodon hamilalik zamani ananin kegirdiyi hor hansi infeksion xastaliklor autizm Kkimi
neyropsixoloji xastaliklorin inkisafinda rol oynaya bilor. Bundan slava, immun sisteminin
epigenetik va genetik tonzimlonmasinin do ASP-nin etiologiyasinda rolu ola bilacayi gonastine
golinmisdir.
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POJIb MOJIEKYJI UIMMYHHOM CUCTEMBI B ITATOJIOT' M PACCTPOMCTB
AYTUCTHYECKOI'O CIIEKTPA

3eitnad MamMmanoBa*, Cesaa badaeBa
Hnemumym eenemuueckux pecypcos Munucmepcemea nayku u 00pazosanus Azepbatioxncanckoll
Pecnybauxu

PaccTpolicTBO ayTHCTHYECKOTO CHEKTpa SIBJISACTCSA OJHON M3 HanboJiee aKTyalbHBIX POOIeM cpeau
MHOTHX HapYIICHUH pa3BUTHS y JeTeil. ITo 3a0oieBaHKe MPEICTaBIsIeT COOOM CI0KHOE HapyIeHHE
pa3BUTHS, XapaKTEPU3YIOIIEECsT OTCYTCTBHEM OOIICHHUS U MEIKOH MOTOPHKH, a TAaKKE OrpaHUYCHHBIM
WHTEPECOM U TMOBTOPSIONIMMCS MOBEICHUEM B TCUCHHUE IEPBBIX TPEX JIET KU3HU PeOCHKA MO Pa3HbIM
MpUYHHAM. XOTs IPUYMHA ayTU3Ma JIO KOHIAa HE U3BECTHA, CYMTAETCS, YTO B €r0 Pa3BUTHU UTPAIOT POJIb,
Kak (aKTOPbl OKPYXAMOIIEH CpeNbl, TaK U reHeTH4eckue (akTopbl. ECTh psili UCClieIOBaHUN, KOTOPBIC
MOKA3bIBAIOT, YTO aKTHBAIMS MMMYHHON CUCTEMBI MaTePHU TaKXKe UTPAET POJIb B STHOJIOTHH PACCTPOWCTB
ayTHCTHYECKOTO CIleKTpa. Takum oOpa3om, MaTh, IepeHecias MHPEKIMOHHOEe 3a00IeBaHNE BO BpeMs
0epeMEeHHOCTH, MOXET POJIUTH JIETEH ¢ ayTH3MOM B IPYIIIE MOBBIICHHOTO pUcka. B yacTHOCTH, TIepeHoC
IIUTOKMHOB W3 MAaTEPUHCKOW KPOBU K Pa3BUBAIOIIEMYCS ILIONY 4Yepe3 IUIAICHTY MOXET MPUBOIUTH K
HapyIICHUSM Pa3BUTUS HEUPOHOB Iioga. CyIIecTBYeT HECKOJIBKO WCCIEAOBAHUN POTM WMMYHHBIX
MoJtekyin, Takux kak I1L-6, IL -17, IL-4 u IL-1 u T.1. npu aytusme. BOJBIIMHCTBO TaKUX HCCIICIOBAHHM
OBUIO JIOKa3aHO JKCIICPUMEHTAMH, TPOBEJICHHLIMH Ha JKUBOTHBIX Mojelsx. HecMmoTps Ha TO, 4TO
MEXaHHM3Mbl BJIMSHUS MOJICKYJ MMMYHHOW CHUCTEMBI Ha pa3BUTHE IUIOJA N0 KOHIA HE W3BECTHHI, B
JTUTEpaType UMCEIOTCS JaHHbIe 00 y4acTHH 3THX MOJIEKYJ B PETYISIIMH HEKOTOPBIX T€HOB, UTPAFOIIUX
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POJIb B Pa3BUTHH HEPBHBIX KJIETOK ITyTEM YYaCTHs B AMUICHETHUECKUX MEeXaHU3MaxX. B To ke Bpems ecTb
WCCIIEIOBAHNS, TIOKA3bIBAOIIIE, YTO MEXTy TeHAMHU, KOJUPYIOIIUMH 3TH MOJICKYIIBI, U ayTH3MOM MOXKET
OBITh CBs3b. XOTS 9TO MPOTHBOPEYMBO, aHAIN3 KCCICJOBAHWHA TOKAa3aj, YTO MOJICKYJIbI UMMYHHOM
CUCTEMBI UTPAIOT POJIb B PAa3BUTHH IEHTPATHHONH HEPBHOW CHCTEMBI U BOBJICUCHBI B ITOBBIIICHHBIN PUCK
aytusma. Tarxke HCCICNOBaHWMSIMH YCTaHOBJICHO, UTO 3apaxXeHHe Marepu WH(OEKIIMOHHBIMU
3a00JI1eBaHUSAMHA BO BpeMsl OEPEMEHHOCTH, HATMYNE JTIOOBIX ayTOMMMYHHBIX 3a00JICBaHUM Y TTOTOMCTBA, B
TOM YHCJIC H Y MAaTepH, MOXKET TIPUBECTH K POXKICHHIO JIETCH C ayTUCTUYECKUMH cuMrTtoMamMu. OIHAKO
CYIIECTBYET IMOTPESOHOCTh B CHCTEMATHYECKOM HW3YYCHHU HEUPOUMMYHOJIOTHYECKUX (HaKTOPOB TpH
ayTH3Me, 4TO MOXeT cHOpMHUpPOBATHL OYAyIIHE THIOTE3bl M HMCCICAOBAHMS JUIS JYYIIETO MOHMMAaHUS
MATOJIOTHYECKUX MEXaHH3MOB ayTH3Ma.

Knrouegwie cnosa: ACII, ummynnas cucmema, yumoxumsl, snueenemura, memuauposanue J[HK

THE ROLE OF IMMUNE SYSTEM MOLECULES IN THE PATHOLOGY OF AUTISM
SPECTRUM DISORDER

Zeynab Mammadova*, Sevda Babayeva
Genetic Resources Institute Ministry of Science and Education of Republic of Azerbaijan

Autism spectrum disorder is one of the most pressing problems among many developmental
disorders in children. This disease is a complex developmental disorder characterized by a lack of
communication and fine motor skills, as well as limited interest and repetitive behaviors during the first
three years of a child's life. Although the cause of autism is unknown, it is thought that both
environmental factors and genetic factors play a role in its development. Number of studies show that the
maternal immun activation also plays a role in the etiology of autism spectrum disorder. Infections in
pregnant women have been linked to an increased risk of neurodevelopmental conditions, such as autism,
in the child later in life. In particular, the transfer of cytokines from maternal blood to the developing
fetus through the placenta can lead to disruptions in fetal neuronal development. There are several studies
on the role of immune molecules, such as IL-6, 1L-17, IL-4, IL-1, etc. in autism. Most of such studies
have been proven by studies conducted on animal models. Despite the lack of complete understanding of
the mechanisms underlying the immune system's influence on embryonic development, there is research
suggesting that immune system molecules participate in epigenetic mechanisms to regulate some genes
involved in the development of nerve cells. Meanwhile, research points to a potential link between the
genes responsible for these molecules and autism. Although it is debatable, analysis of data has revealed
that immune system molecules are implicated in both the higher risk of autism and the development of the
central nervous system. Research has also shown that autoimmune illnesses in the mother, as well as the
mother's infection with infectious diseases during pregnancy, can result in the delivery of children who
exhibit autistic signs. To better understand the pathogenic mechanisms underlying autism, it is necessary
to conduct a thorough analysis of neuroimmunological variables in autism.
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SIfiNAL 9ZOLO ATROFIiYASI XBSTQLiYiNiN ERKON
DiIAQNOSTIKASININ TOK NUKLEOTID POLIMORFiZMi OSASINDA
TODQIQI

SORVIN COFOROVA

Azarbaycan Respublikast Elm va Tasil Nazirliyi Genetik Ehtiyatlar Insitutu, Baki, AZ1106, Azadliq
pr. 155,

servin.ceferova92@gmail.com

Spinal azale atrofiyas1 (SMA) an ¢ox rast giolinon autosomal ressesiv xastaliklordon biridir.
Usaq oliimlorinin an ¢ox yayillmis genetik sababidir. SMIN1 geninds bas veran mutasiyalar motor
sinir hiiceyralorinin degenerasiyasina sabab olur va naticads proqressiv azols zaifliyi ilo xarakterizo
edilir. Onurga szaldlorinin atrofiyasi atraflarin vo govdanin miitaraqqi zdifliyina sabab olur, sonra
is9 9zals atrofiyasi miisahido edilir. 9sason siidomar dovriin vo usaqliq caginin genetik motor-
neyrodegenerativ xastaliyidir. SMA xastalorinin 94%-i SMN1 geninin 7-ci eqzonunun delesiyalarim
dasiyir. Ana vo atanin dasiyict olmasi vaziyystinds dogulan usaglarin SMA xastosi olma ehtimah
25%, dasiyiciliq ehtimal 1/10-dur. Canh dogumlarda ortaya ¢ixma ehtimah 1/6000-1/10000 olaraq
qeyd edilir. Bu xastaliya cavabdeh olan 2 gen-SMN1 vo SMN2-dir. Bu xastaliya cavabdeh olan
xromosomda movcud olan SMN1 vo SMN2 genlorinin demak olar ki, eyni sayda niisxalori var.
Spinal azalo atrofiyas1 (SMA) xoastaliyi iiciin yalmiz SMN1 geninin homoziqot olmamasi cavab-
dehdir. SMN2 geninin homoziqot olmamasi zaman is3 klinik fenotip yoxdur. SMN2 niisxalorinin
sayl1 SMA fenotipini modulyasiya edir. Buna baxmayaraq SMA siddatini prognozlasdirmagq iiciin
istifado edilmomoalidir. SMA xastalorinin analizi iiciin molekulyar genetik test asan vo siiratli
analizdir. SMA iiciin prenatal dasiyici testi mévcuddur va universal skrininqin faydasi aktiv sokilda
miizakird olunur. Spinal 9z3ls atrofiyasimin 4 tipi ayird edilir. Fenotip son daraco dayiskondir vo
xastalar baslangic yasina vo klinik gedisatina gora 1-4-cU tip SMA-da tosnif edilmisdir. Yetkinlik
dovriinds baslayan v yiingiil fenotipli formalarin 4-cii tip kimi qeyd edilmasi vo ya bunun 3-cU
tipin yumsaq formasi kimi gabul edilmasi halo do miibahissli olaraq qalir. Spinal azalo atrofiyasi
xastaliyinin har 4 tipino motor neyron geninds (SMN1) mutasiyalar sabab olur. Cari tadqiqat isinda
Azarbaycanda spinal 3zalo atrofiyas1 xastalorindo SMN1 geninin ¢.840 C>T polimorfizmi tadqiq
edilmis, allel vo genotip tezliklari hesablanmagqla xastalik riski arasindaki slage miioyyon olun-
musdur.

Agar sozlar: SMA, SMN1, SMN2, SMA tip

GIRIS

Spinal ozolo atrofiyasi, qisaca desok, SMA 5q13 xromosomunda yerloson SMN1 geninin
delesiyasi naticosindo motor sinir hiiceyralorinin degenerasiyasi sababi ilo SMN ziilalinin kifayot
miqdarda sintez olunmamas1 ilo ortaya ¢ixan, diinyada usaq Oliimlorine yol agan genetik
xostoliklor arasinda on siralardadir (Wirth, 2020). Onurga ozolo atrofiyasi iizro Beynolxalq
Konsorsium baslangic vo sag qalma yasina osaslanan adodi yanasma (tipl, tip2, tip3, tip4),
siddoto osaslanan digor bir yanagsma (agir, orta vo miilayim) vo miihiim motor morhaloslorino
(oturmaq, gozmok, ayaqda durmaq vo s.) nail olmaq qabiliyyatino dair tosnifat hazirlamisdir. ©On
cox istifado olunan tosnifat Dubowitz torofindon toklif olunub. Bu 16-liq tosnifatdir. Bu tosnifat
har bir ndvde miixtalif siddoto malik xastolori miioyyon etmoayo imkan verir. Digor bir yanagsma
iso simptomun baslangic yasina osaslanir. Spinal azals atrofiyasinin 4 tipi ayird edilir:

Tip 1 SMA-Werdnig-Hoffmann- simptomlarin baglama yas1 2.5 aydir. Bu zaman korpalor
mistoqil otura bilmirlor. Proksimal, simmetrik ozoalo zsifliyi, dorin vator reflekslorinn zoiflomosi
va ya olmamasi, motor inkisafinin vo azalo tonusunun olmamasi osas klinik tozahiirlordir.

Tip 2 SMA 6-12 ay arasinda 6ziinii gostorir. Belo xostolor toxminon 5 yasa qodor yavas-
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yavas motor morhaloalorini oldo eds bilirlor. Bu xostolords skolioza vo iirok anomaliyalarina tez-
tez rast galinir.

Tip 3 SMA-Kugelberg-Welander-osason 18 aydan sonra 6ziinii géstorir. Proksimal azalo
zaifliyi tez-tez yixilmaga sabab olur.

Tip 4 SMA simptomlar 18 yasdan sonra 6ziinii gostorir. Bu xostolor miistoqil sokildo gozo
bilirlor.

Bu giino godor 3 miialico iisulu tosdiq edilmisdir ki, bunlar da SMN ziilalinin istehsalini
artirmag1 hodofloyir. Qiisurlu SMN1 geninin doyisdirilmasi vo ya SMN2-nin m-RnT-dan avval
birlogdirilmasini hodoflomok vo SMN2 eqzon 7-nin daxil edilmosini togviq etmoklo buna nail
olmaq olar. SMA1 olan korpalorde onasemnogene abeparvovec-in birdefalik venadaxili yeridil-
mosilo aparilan 1-ci faza hom sag galma hom do tokmillogdirilmis motor funksiyasi baximindan
aydin effektivlik slamatlori gostordi. Tasdiq edilon ilk antisens oligonukleotid Nusinersen oldu
(Chiriboga, 2017). Hal-hazirda FDA torafindon tosdigonmis 3 dorman SMA xastaliyinin miiali-
cosindo istifado olunur ki, bunlar nusinersen-spinraza, onasemnogene abeparvovec-xioi-
zolgensma vo risdiplamdir-evrysdir. Spinraza SMA iigiin ilk tosdiglonmis terapiya oldu.

MATERIAL VO METODLAR

Todgigat isino 120 Klinik olaraq Spinal ©Ozalo Atrofiyasi siibhasi olan Xastolor daxil
edilmigdir. EDTA-I tyublarda gétiiriilmiis venoz qan niimunslorindon “Salting out” metodu ilo
DNT ekstraksiya olunmusdur. DNT-nin kamiyyat vo keyfiyyat gostaricilori spektrofotometrik
tisulla 6l¢iilmiisdiir. Daha sonra iso SMN1 genindoki ¢.840 C>T mutasiyasi Real-Time PCR ilo
analiz edilmis vo genotiplor miayyon edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparilan todqigat noticosindo 120 SMA siibhasi olan xastonin 34-do SMN1 geninin 7-ci
eqzonunda c¢.840 C>T mutasiyasi miioyyon olunmusdur. Xostolordo mutasiyalarin genotipi
mutant TT olaraq miioyyon edildi, genotip tezliyi iso 28% (34/120) oldugu halda 86 xostads
normal homoziqot CC (72%) soklinds toyin edildi. Mutasiya agkar edilon xastolordo SMN1 geni
delesiyast vo SMN2 geni kopya sayt MLPA iisulu toyin edilmosi tovsiyo olundu vo biitiin
xostolordo delesiya agkar edildi. Beloliklo, bir skrininq analizi olan SMN1 genindoki ¢.840 C>T
mutasiyasinin toyini SMA xastolorini vo dastyicilart vaxtinda, diizglin vo maliyys cohatdon asagi
bir metodla toyin etmoyo imkan verir.

Dasiyici fard Xasta fard

xxxxxxxxxxxxxxxxxx

Sakil 1. Naticalerin qgrafik tasviri
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Sakil 2. CopyCaller program tominatinda naticalarin tasviri

NOTICO
Tadqiqat isi noticosindo 120 SMA siibhosi olan xastodon 34-do mutasiya askar olundu vo

genetik konsultasiya maslohat goriildii.
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CKPUHUHI HA OCHOBE OJJTHOHYKJIEOTHUJHOT' O NOJIJUMOP®U3MA JIJI51
PAHHEN JUATI'HOCTHUKHU CIIMHAJIBHOM MBINIEYHOM ATPODUHN

Capeun I:xadaposa
Hucmumym cenemuueckux pecypcos Munucmepcemea Hayku u 00pazoeanus
Aszepbaiioscanckoti Pecnybnuku

CrmHanbHas MbinieuyHas atpodus (CMA) — onHO M3 HanboJiee YacThIX ayTOCOMHO-PEIIECCUBHBIX
3a0oseBaHnil. DT0 HauboJiee pacpoCTpaHEHHAs T'eHeTHIeCKast MPUIrMHA IETCKONH cMepTHOCTH. MyTarmn
B reHe SMNI1 BBEI3BIBAIOT JEr€HEPALMIO [BUTATEIbHBIX HEPBHBIX KIETOK, YTO MPHUBOIUT K
MPOTPECCUPYIONIECH MBIIIEYHON cnabocT. ATpOQHS CHMHHBIX MBILIL MPHUBOAUT K MPOrPecCHpyIoLIeh
c1a00CTH KOHEYHOCTEH M TYJOBHUINA C TIOCJIEAYIOIIEH MblmedHol aTpodueidi. ITo MpenMyliecTBEHHO
TeHETHYECKOE MOTOPHO-HEWPOAETeHEPaTUBHOE 3a00I€BaHie MIIAAEHYECKOr0 U JETCKOro Bo3pacta. 94%
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nanueHToB co CMA HecyT aenenuto 3k30Ha 7-ro reHa SMN1. Ecnu Math 1 oTel| SIBISIOTCSI HOCUTEISIMU,
BEPOATHOCTh pokaeHus nereit co CMA cocraBnsier 25%, a BeposTHOCTh ObITh HOcHTenem — 1/10.
BeposiTHOCTh BO3HHUKHOBCHHMSI IPH €CTECTBEHHBIX ponax cocrasiaser 1/6000 - 1/10000. [Ipa rena,
OTBETCTBEHHBI 32 3T0 3aboneBanne, — SMN1 u SMN2. XpomocoMa, OTBETCTBEHHAs 3a 3TO 3a00JICBaHHE,
MMeeT TOYTH OJuWHAKoBOe KojudecTBo komuid reHoB SMNI1 u SMN2. Tonbko OTCYTCTBHE
FOMO3UI'OTHOCTH MO0 TeHy SMIN1 OTBETCTBEHHO 3a CNHMHAIBHYIO MbliieuHyto arpoduio (CMA). Korma
reH SMN2 He roMo3WroreH, KIMHUYECKUi (eHoTun ortcyrcTByer. KommuectBo komuii SMN2
moxayimpyeT ¢eHorun CMA. OnHako ero He CleAyeT HCIOJIb30BaTh IS MMPOTHO3UPOBAHUS TAKECTH
CMA. MonekynspHO-TeHETHIECKOE TECTUPOBAHKE ISl aHaIn3a ManueHToB co CMA — 3T0 TpocToil u
ObICTpBIM aHamu3. JloCTymHO mpeHaTajgbHOE TECTHpOBaHME Ha HOCUTEIbCTBO CMA, W aKTHBHO
00CyXJIaeTcs TOJIG3HOCTh YHUBEPCAJIHHOTO CKPUHHHTA. Pa3nnyaroT 4 THMAa CIWHAIBHON MBIIEYHON
atpoduu. DeHoTUN CHUIBHO BapbUpyeT, M MalUeHToB kiaccuuuupyor mo tunam CMA 1-4 B
3aBHCHMOCTH OT BO3pacTa, Hayana OOJe3HH W KIMHUYECKOro TedeHus. Bompoc o Towm, cremyer nu
KJIACCU(UIIMPOBATh HAYWHAIONIYIOCS B IEPHOJ] ITOJIOBOTO CO3PEBaHUS U HMEIOIIYIO JIETKYIO (popmy
¢deHoTHna, Kak 4 TUN WK CIEeOyeT CUNTaTh ee Jerkon gopmoii 3 Tuma, ocraercsa cropHbIM. Bee 4 Tuna
CIIMHAIBHOW MBIIIEYHOH aTpOQUH BHI3BIBAIOTCS MYyTallUsIMHU B reHe MoToHelpona (SMN1). B Hactosiem
uccienoBanud Obul u3ydeH nonumopdusm ¢.840 C>T rema SMNI y NalMeHTOB CO CHHHAILHOU
MBIIIEYHON aTpodueit B AzepOaiimkane. Puck 3abomeBaHust ObUT ONpenenéH MyTeM pacdera 4YacToT
ajuiesied ¥ TeHOTUIIOB.

Knwueeswie cnoea. CMA, SMN 1, SMN 2, munet CMA

SINGLE NUCLEOTIDE POLYMORPHISM SCREENING FOR EARLY
DIAGNOSIS OF SPINAL MUSCULAR ATROPHY DISEASE

Sarvin Cafarova
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

Spinal muscular atrophy (SMA) is one of the most common autosomal recessive diseases. It is the
most common genetic cause of infant mortality. Mutations in the SMN1 gene cause degeneration of
motor nerve cells, resulting in progressive muscle weakness. Atrophy of the spinal muscles leads to
progressive weakness of the limbs and trunk, followed by muscle atrophy. It is mainly a genetic motor-
neurodegenerative disease of infancy and childhood. 94% of SMA patients carry deletions of exon 7 of
the SMNL1 gene. If the mother and father are carriers, the probability of children having SMA is 25%, and
the probability of being a carrier is 1/10. The probability of occurrence in live births is 1/6000 - 1/10000.
The 2 genes responsible for this disease are SMN1 and SMN2. The chromosome responsible for this
disease has almost the same number of copies of the SMN1 and SMN2 genes present. Only the absence
of homozygosity of the SMN1 gene is responsible for spinal muscular atrophy (SMA). When the SMN2
gene is not homozygous, there is no clinical phenotype. SMN2 copy number modulates SMA phenotype.
However, it should not be used to predict SMA severity. Molecular genetic testing for the analysis of
SMA patients is an easy and rapid analysis. Prenatal carrier testing for SMA is available, and the utility of
universal screening is actively debated. There are 4 types of spinal muscular atrophy. The phenotype is
highly variable, and patients are classified into SMA types 1-4 based on age of onset and clinical course.
Whether the adult-onset and mild phenotype forms should be classified as type 4 or whether it should be
considered a mild form of type 3 remains controversial. All 4 types of spinal muscular atrophy are caused
by mutations in the motor neuron gene (SMNL1).

Keywords: SMA, SMN1, SMN2, SMA type
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ASSOCIATION OF THE P53 CODON 72 POLYMORPHISM
TO GASTRIC CANCER RISK IN AZERBAIJANI POPULATION

ZUMRUD SHUKUROVA

Genetic Resources Institute Ministry of Science and Education of Republic of Azerbaijan, Baku, AZ1106,
Azadlig ave.,155
zumrud.shukurova@gmail.com

Despite its decreasing incidence, gastric cancer remains one of the most common malignancies
in the world and an important global healthcare problem because of its overall high prevalence.
According to the studies, it is fifth leading cancer and third leading cause of cancer-related death
worldwide. Gastric cancer is a multifactorial disease, which means all environmental, genetic, and
epigenetic factors can lead to occurrence and development of it. Infection with Helicobacter pylori is
the major factor. Approximately 90% of cases are consequence of Helicobacter pylori infections,
while in 10% Epstein Barr Virus might me reasonable. Gastric cancer is the final result of a
cascade of events which takes several years to occur and results from collection of multiple genetic
and epigenetic alterations. Although pathogenic mechanisms behind familial aggregation are
unclear, having first-degree relatives diagnosed with gastric cancer is a strong risk factor. The p53
gene has a polymorphism that is located at codon 72. This polymorphism has been associated with
higher risk of several types of cancer, including gastric cancer. We conducted this case-control
study to determine the association between P53 codon72 polymorphism and gastric cancer risk in
the Azerbaijani population. A total of 40 patients with gastric cancer and 50 healthy controls were
included in this study. Genomic DNA was extracted from peripheral blood by non-enzymatic
salting out method and underwent genotype analysis by using a polymerase chain reaction-based
restriction fragment length polymorphism assay. Genotype frequenciesArg/Arg, Arg/Pro and
Pro/Pro were 27.5%, 55% and 17.5% in gastric cancer patients, 32%0,58% and 10% in control
group, which suggests that Pro/Pro variant genotype can be risk for gastric cancer in Azerbaijani
population.

Keywords: Gastric cancer; p53 Arg72Pro; p53 codon 72; gene polymorphism

INTRODUCTION

Gastric cancer (GC) is one of the most aggressive cancer types that is still a global health
problem with its heterogeneous nature, and it is a multifactorial disease, where many factors can
influence its development, both environmental and genetic.GC is one of the most important
global health problems since it is the fifth leading cancer in the world and the third leading cause
of cancer-related death, with almost 800,000 deaths every year. It covers 952,000 new cases
(6.8% of the total number of cancers) and 723,000 deaths (that represents 8.8% of all cancer
deaths) in 2012. The incidence rate of GC rises progressively with age; the median age at
diagnosis is 70 years. However, approximately 10% of gastric carcinomas are detected at the age
of 45 or under the age of 45. It occurs approximately twice as frequently in men as in women.
Gastric cancer is multifactorial disease where many factors have been noted to have a significant
impact on the increased risk of developing it, like family history, diet, alcohol consumption,
smoking, Helicobacter pylori and Epstein—Barr virus (EBV) infections. The effect of dietary
factors on the development of gastric cancer has been broadly studied and it is summarized that
fruit and vegetables are protectors against GC, but consumption of salty, smoked, and frozen
food increases the risk.

In gastric cancer formation, genetic processes, which are regulated, in part, by inhibitory and
stimulatory factors that are products of proto-oncogenes and tumor suppressor genes, are
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inhibited by some factors. The p53 gene, which functions as tumor suppressor gene, located on
chromosome 17p13, is one of the most commonly mutated genes in all types of human cancer.It
contains 11 exons and encodes a 53 kDa phosphoprotein that is a transcription factor for genes
that induce cell cycle arrest or apoptosis (Zhou et al., 2007). Although at least 13 polymorphisms
of this gene have been described, only those in exon 4 have been examined in gastric cancer (Liu
et al., 2012). Exon 4 contains 2 polymorphic sites, 1 at codon 36 and another at codon 72. Of
these, the codon 72 polymorphism is by far more common. The polymorphism consists of a
single base pair change of either arginine or proline which creates 3 distinct genotypes:
homozygous for arginine (Arg/Arg), homozygous for proline (Pro/Pro) and a heterozygote
(Pro/Arg) (Zhou et al., 2007). It has been reported that p53 codon 72 polymorphism has
association with many types of cancer, including gastric cancer. there are several case—control
studies which have been conducted to explain the cooperation between this polymorphism and
gastric cancer risk, but the results are inconsistent.

MATERIAL AND METHODS

Study population. This case-controlled study is intended to determine the association
between P53 gene polymorphism and gastric cancer in patients referred to the Sumgait
Oncological Dispensary from May 2022 to November 2022 in Sumgait, Azerbaijan, compared
with non-cancer patients. The patients with gastric cancer (n=40) were diagnosed by oncologists
and confirmed by pathological examination, while the control subjects (n=50) were healthy
patients who underwent colonoscopy within the colon cancer screening program. Study and
control subjects were compared regarding age and gender, and study subjects were compared
regarding age (<59 vs. >59 years), gender. Blood samples collected in EDTA-containing
vacutainer tubes and stored at 4° C. The research was carried out at the Institute of Genetic
Resources, Ministry of Science and Education of Azerbaijan.

DNA extraction. DNA extraction is carried out by Non-Enzymatic Salting Out Method.
Quality control carried out by Nanodrop Spectrophotometers.

= 296 bp ;

A

Picture 1. The picture of agarose gel electrophoresis of PCR products of Arg72Pro polymorphism of the

P53 gene: A) lane 1, -bp ladder Lanes 2-6 Undigested amplified P53 product was detected as single band

at 296 bp. B)1st lane — ladder (100 bp); 2nd,4th ,5th,6th,7th,8th lanes- heterozygous Arg/Pro; 9th lane —
wild-type homozygous Arg/Arg;3rd lane- homozygous mutant Pro/Pro

Amplification of the P53 region. The region of the P53 gene containing the codon 72
(Arg72Pro) polymorphism on exon 4 was amplified by polymerase chain reaction (PCR) using
the following specific primers: Forward, 5-GCAACTGACGGTGCAAGTCA-3' and reverse,
5-TCTGGGAAGGGA CAGAAGATGAC-3'. The PCR reaction mixture contained 0.5 pmol of
each primer, 2 pg genomic DNA, 0.2 U Taq DNA polymerase,2 pl of Buffer solution 2 mM
MgCl2, 0.2ul 20 mM of dNTPs and nuclease-free water to a final volume of 20 ml. The reaction
mixtures were preincubated for 5 min at 95°C. The PCR conditions were 95°C for 30 sec and
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58°C for 1 min, followed by 72°C for 5 min for 35 rounds. After confirmation of an amplified
fragment of the expected size (199 bp) (20) on a 1.5% agarose gel with ethidium bromide
staining the PCR products were digested with 0.1 ul (10 U/ul) BstUI restriction enzyme at 60°C
for 3 h. The DNA fragments were electrophoresed through a 2% agarose gel. The Pro allele is
not cleaved by BstUI at codon 72 and has a single band with length of 296 bp. The Pro allele is
cleaved by BstUI, and digested products are separated as two fragments of 169 and 127 bp in
length. The heterozygote genotype Arg/Pro has 3 bands of 296, 169 and 127 bp, homozygous
wild-type Arg/Arg has 1 band of 296 bp and homozygous mutant Pro/Pro has 2 bands of 169 and
127 bp in length (Picture 1).

RESULTS AND DISCUSSION

In the analysis 40 patients with gastric cancer and 50 healthy individuals were included. The
demographic characteristics of both patients and healthy individuals are given in Table 1. Thirty-
five of control group were male and fifteen were female, while patients consisted of twenty-four
were male and sixteen were female. The median age for patients was 59 (38-73) and 58 (32-80)
for the control group. The smoking percentage of control group was bigger than patient group.

Table 1

Demographic illustration of the patients and Control group
Characteristics Patients N=40 | Controls N=50
Gender
Male 24 (60%) 35 (70%)
Female 16 (40%) 15 (30%)
Age
Age interval 38-73 32-80
Mean 59 58
Smoking status
Smokers 8 (20%) 33 (66%)
Non-smokers 32 (80%) 17 (34%)

Table 2. summarizes the frequencies of genotype and allele in the study groups. In the
gastric cancer patients, Arg/Arg, Arg/Pro and Pro/Pro genotypes were seen in 27.5%, 55% and
17.5%, however, for healthy individuals this ratio was 32%,58% and 10%. The mutant Pro/Pro
genotype was observed as common genotype for patients. The heterozygous Arg/Pro genotype
was higher in healthy group than patient group. The allele frequency of mutant Pro was seen in
45% in patients, but 39% in healthy individuals.

Table 2
P53 Codon 72 polymorphism distribution within Gastric cancer and control groups

Gastric cancer N (%) Healthy Controls N (%0)
Genotype
Arg/Arg 11 (27.5%) 16 (32%)
Arg/Pro 22 (55%) 29 (58%)
Pro/Pro 7 (17.5%) 5 (10%)
Allele
Arg 44 (55%) 61 (61%)
Pro 36 (45%) 39 (39%)
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The distribution of P53 Codon 72 polymorphism by age is shown in Table 3. The mutant
Pro/Pro genotype increase the Gastric cancer risk in patients under 59, while there was no
association between Pro/Pro genotype and gastric cancer risk in patients with more than 59. The
frequency of heterozygous Arg/Arg genotype were higher in healthy group both under 59 and

above 59.
Table 3
Distribution of P53 codon 72 polymorphism in different age groups

Age >59 Patients N (%) Healthy controls N (%)
Arg/Arg 7 (31.82%) 6 (26.1%)
Arg/Pro 13 (59.02%) 15 (65.2%)
Pro/Pro 2 (9.1%) 2 (8.7%)
Age <59
Arg/Arg 4 (22.2%) 10 (37%)
Arg/Pro 9 (50%) 14 (51.9%)
Pro/Pro 5 (27.8%) 3 (11.1%)

The frequency of the genotypes in smoker and non-smoker patients are also compared
(Table 4). The mutant Pro/Pro genotype was more common for non-smoker patients than smoker
patients, while the frequency of Arg/Pro was higher for non-smoker group.

Table 4
The effect of smoking on p53 Codon polymorphism

Genotypes Smokers N (%) Non-smokers N (%)
Arg/Arg 3 (37.5%) 8 (25%)

Arg/Pro 3 (37.5% 19 (59.4%)

Pro/Pro 2 (25%) 5 (15.6%)

In current study, it is investigated that Pro/Pro variant genotype with 17.5% (Table 1)
demonstrate higher risk of gastric cancer in Azerbaijani population. There are not any previous
reports about the association of p53 Arg72Pro to gastric cancer risk for our country. There are
several studies about the risk of p53 codon 72 polymorphisms to gastric cancer conducted in
different populations. In large-scale case—control study that included 2,213 gastric cancer
patients; 1,829 colorectal cancer patients; and 1,700 healthy controls Song et al. reported that,
the frequencies of Arg/Arg, Arg/Pro, and Pro/ Pro genotypes of the p53 codon 72 polymorphism
were 43.3, 42.0, and 13.0% in the gastric cancer patients; 40.5, 45.0, and 14.0% in the colorectal
cancer patients; and 43.2, 45.6, and 11.2% in the controls, respectively, which conclude that the
Pro/Pro genotype is associated with modest increases in the risks of gastric cancer and colorectal
cancer in a Korean population (Song et al., 2011). Hedayatizadeh-Omran et al. reported that, the
genotype frequencies of a P53 polymorphism in Iranian patients with gastric cancer did not
differ significantly to those in healthy controls; among 59 patient and 59 healthy individuals the
frequencies of the three genotypes, Pro/Pro, Arg/Arg and Arg/Pro were 22, 28.8 and 49.2% in
the case group and 13.6, 37.3 and 49.2% in the control group (Hedayatizadeh-Omran et al.,
2017). Zhou et al. suggests that the p53 codon 72 polymorphisms may be associated with gastric
cancer in Chinese Han patients, and that difference in genotype distribution may be associated
with the location and stage of gastric cancer (Zhou et al., 2010).

In conclusion, this study suggests that the p53 codon 72 polymorphism may be risk factor
for gastric cancer in Azerbaijanipopulation, but there are several limitations in present study:
there was no any information about H.pylori infection, lifestyle or diet, also the age, gender were
not matched between two groups. Additionally, size of sample was small, and individuals were
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from same region. For all these reasons, it is important to enhance the number of participants in
the future studies. Present data failed to define any association between p53 Arg72Pro
polymorphism and gastric cancer risk for Azerbaijani population.
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P53 CODON 72 POLIMORFIiZMINIiN AZORBAYCAN OHALISINDO
MODO XORCONGI RiSKIi iLO DLAQOSI

Ziimriid Siikiirova .
Azarbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu

Ovvalki illarlo miiqayisado azalmasina baxmayaraq, modo xorgongi diinyada on ¢ox yayilmig
badxassali sis xastoliklarindon biridir vo yiiksok yayilma sababindon miihiim qlobal sohiyys problemi
olaraq qalir. Aparilmig aragsdirmalara asason yayilmasina gore bu xastoalik besinci, 6liimo sabab olmasina
g0ra iso Ugilincili yerds olan xar¢ang noviidiir. Mada xargongi multifaktorial xastalikdir, yoni ham otraf
miihit, hom genetik vo hom do epigenetik amillor onun yaranmasma vo inkigafina sobob ola bilor.
Helikobacter pylori infeksiyasi asas amildir. Toxminon 90% hallarda Helicobacter pylori infeksiyasinin
naticasidir, 10% iso Epstein Barr virusu ilo yoluxma sobsbindon yarana bilir. Mada xargongi zoncirvari
sokilda gedan c¢oxlu genetik va epigenetik dayisikliklarin toplanmasi naticasinds ortaya ¢ixan xastalikdir.
Patogen mexanizmlori aydin olmasa da, birinci deracoli qgohumlarda mods xar¢ongi diagnozu qoyulmast
gucll risk faktorudur. p53 geni 72-ci kodonda yerlason bir polimorfizmo malikdir ki, bu polimorfizm
mada xar¢angi do daxil olmagla bir ¢ox xar¢ong novil riski ila alagalondirilir. Bu tadgigat Azarbaycan
populyasiyasinda P53 kodon72 polimorfizmi ilo mads xor¢ongi riski arasinda slageni miioayyan etmoak
ticlin aparilmigdir. Tadgiqat 40 mads xar¢ongi olan xosto vo 50 saglam insani shato etmisdir. Periferik
gqandan genomik DNT ekstraksiya olunmus vo polimeraza zoncirvari reaksiyaya osaslanan Kaosilmis
Fragmentlorin Uzunlugu Polimorfizmi analizindon istifado etmoklo genotip analizindon keg¢misdir.
Arg/Arg, Arg/Pro va Pro/Pro genotip tezliklori made xargongi xostolerinds uygun olaraq 27.5%, 55% vo
17.5%, nazarat qrupunda iss 32%, 58% va 10% toskil etmisdir ki, bu da Pro/Pro genotip variantinin
Azorbaycan ohalisinds mada xar¢ongi tigiin risk oldugunu gostara bilar.

Acar sozlor: Mads xarcangi; P53 Arg72Pro; p53 kodon 72; gen polimorfizmi
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CBsI3b IOJIMMOPO®U3MA 72-I'0O KOAOHA P53 C PUCKOM PA3BUTHUA
PAKA KEJYJKA Y HACEJIEHUA ASBEPBAUIVKAHA

3ympya llykwoposa
Hucmumym eenemuueckux pecypcos Munucmepcmea Hayku u 00pazoeanusl
Aszepbatiodicanckoul Pecnybnuku

Hecmotps Ha cHmKaromrytocst 3a00J1eBaeMOCTb, BBULY LIMPOKOH paclipoCTpaHEHHOCTH, PakK JKeIyIKa
OCTaeTCsd OJHHM M3 CaMBIX PACHPOCTPAHEHHBIX THUIIOB Paka B MUpPE M IJ00aiIbHON mpobieMoi 3apa-
BooxpaHeHus. COrjaacHO UCCIENIOBAHUAM, PAK KEIIyJKa 3aHUMAET II1TO€ MECTO CPeAHd OHKOJIOTHYECKUX
3a00JIeBaHUI U SIBISIETCS TPETheW MPUYMHON CMEPTH OT paka B Mupe. Pak xenmyzxa sBisieTcst MHOTO(aK-
TOPHBIM 3200JI€BaHUEM, €T'0 BOHUKHOBEHHIO M Pa3BUTHIO MOTYT CIIOCOOCTBOBATh 3KOJIOTUYECKUE, T'eHe-
THUYECKHE, W dMHUreHeTndeckue (aktopel. [aBHO#M npuumHOW siBisiercst uaduimpoBanue Helicobacter
pylori, koTopoe mpuBomUT K pasBuTHiO paka B 90% ciyuaeB. B ocrampHbix 10% ciaydaeB npuYuHOM
MOKeT ObITh BHUpyc JmiuteiiHa-bappa. Pak >xemynka pa3BuBaeTcsi B TeU€HHE HECKOJIBKHX JIET, KaK pe-
3yNbTaT MHOKECTBEHHBIX TEHETUYECKUX U SMUT€HETHUECKUX U3MEHEHUH. XOTS MaTOreHeTHYeCKie Mexa-
HU3MBI, JEKAIIUe B OCHOBE CEMEWHOW arperaiyu, HEsICHbI, HaJlM4Yue Yy ONMMKaWIInX pOJCTBEHHUKOB
IMarHo3apaka >KelyAKa sBIsieTcs: cepbe3HbIM (akTopoM pucka. [lomumopdusm rena pS3, pacmnonoxeH-
HBIW B KOJIOHE 72, CBsI3aH ¢ 0oJiee BEHICOKUM PHCKOM Pa3BUTHUSI HECKOJIILKHX TUIIOB pakKa, B TOM YHCIE pakKa
xenmynka. st onpeneneHus: cBs3u Mexay mnonumopdusmMom komona P5372 u puckoMm pa3BUTHS paka
XKelmyaka y HaceneHus AsepOaiipkaHa HamMu OBUIO MPOBENEHO MCCIIECAOBAaHME CIy4ai-KOHTpOJdb. B
HccieoBanne ObUIO0 BKITIOYEHO 4() MAaIMeHTOB ¢ pakoM kenyaka u 50 3mopoBsIx mtoei. ['eHoTumb Obumn
OIpeieNieHbl METOJIOM aHalM3a MOoJUMOp(U3Ma JTMHBI PECTPUKIHMOHHBIX (ParMeHTOB Ha OCHOBE
MoJMMepa3Hoil nenHoi peakuuu. Yactotsl reHoTuioB Arg/Arg, Arg/Pro u Pro/Pro cocrasunu 27,5%,
55% wn 17,5% y OONBHBIX PaKkoOM KeIyAKa, a B KOHTPOJILHOW Ipymiie 3TH mnokasatenu obutu 32%, 58% u
10% cooTBEeTCTBEHHO. DTH pe3yibTaThl MOKa3alH, YTO BapUAHTHBIN reHoTtun Pro/Pro moxer mpezncras-
JSITh PUCK paka >KellyJKa y HaceJeHus: AzepOaiipkaHa, TaK KaKk YaCTOTHl T€HOTHIIOB Y OOJBHBIX PaKkoM
XKenyaKa ObUIM BBIIIE, YeM B KOHTPOJIBHOMH IpyIIe.
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OVOZOLUNMUS BUGDA-COVDAR XOTLORI iLO YUMSAQ
BUGDALAR ARASINDAKI F; HIBRIDLORDO MEYOZUN TODQiQi

SAMIRD MUSTAFAYEVA*, GUNEL MUSAYEVA, ROHIM ROHIMOV

Azorbaycan Respublikasi Elm va Tasil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadliq
pr.,155

mustafayeva.samirel8@gmail.com

Qohum cinslar, xususilo da covdara (Secale L.) moxsus xromosomlarin, Xromosom
fragmentlarinin va ya genlorin bugdaya (Triticum L.) introgressiyasi onun bazi agrotexniki
xususiyyatlorini yaxsilasdirmaqla yanasi, miivafiq seleksiya proqramlarinda istifads iiciin yararh
genetik materialin alds edilmasi baximindan da miihiim ahamiyyat kasb edir. Covdar va bugda
genomlar1 arasindaki homeologiya va har iki genoma maxsus xromosomlar arasinda bas veran
translokasiyalar genetik dayiskanliyin tritikaledon bugdaya 6tiiriilmasino sabab olur. Bugda ilo
covdar xromosomlar1 arasinda homeoloji konyuqasiyanin c¢ox nadir hallarda bas vermasino
baxmayaraq, onlarin istiraki ilo ahmms hibrid populyasiyalarinda xromosom avazlanmalarina vo
alavalanmalarina, elaca da resiprok translokasiyalara daha tez-tez rast galinir. Sonuncular
transpozonlarin ¢ovdar xromosomlarindan bugda xromosomlarna otiiriilmasina vo belslikla da
yadcinsli genlarin introgressiyasina sabab olur. Bu magsadle 4 avazolunmus bugda-covdar xatti ilo
9 yumsaq bugda niimunasi arasinda hibridlosma aparilmis va alinan F; hibridlor ham boyuna, ham
da stnbdllarinin morfotipina gors valideynlar arasinda, asason, araliq mévqe tutmuslar. Covdarin
genetik materialinin bugdaya introqressiyasim sartlondiran homo- vo homeoloji xromosomlar
arasindaki konyugqasiya saviyyasinin tayini magsadils, ahinan F; hibridlarde meyoz prosesi tadgiq
edilmis va alinan naticalarin tohlili onlarda xromosom konyugasiyas: saviyyasinin hibridlagsmalora
calb olunan avazolunmus bugda-covdar xotlarindoki ¢ovdar xromosomlarmin sayindan tars
multonasib asih oldugunu niimayis etdirmisdir. Belo ki, genom tarkibinda bir cit c¢ovdar
xromosomu dasiyan 384/1D va 384/2D avazolunmus xatlorinin yumsaq bugdalarla F; hibridlarinda
Umumi (xtsusan da qapali) bivalentlorin miqdari, dord ciit ¢ovdar xromosomuna malik 378/3SD
Xattinin eyniadli hibridlari ilo miqgayisada, nazaracarpacaq daracads yiksek olmusdur. Homginin,
F, hibridlorde az miqgdarda kvadrivalentlora da rast gelinmisdir ki, bu da onlarda homeoloji
konyuqasiyanin da bas verdiyini ehtimal etmaya asas verir.

Acar sozlar: bugda (Triticum L.), aVozolunmus xatt, hibrid, meyoz, xromosom konyuqasiyasi

GIiRiS

Bugda (Triticum L.) asas kond tosarriifat1 bitkilorindan biri olmagla, arzaq tehlikasizliyinin
tominatinda miithiim rola malikdir. Yasil inqilabdan sonra yiiksokmohsuldar qisaboylu (karlik)
sortlarin yaradilmasi vo muasir becarilms tisullarinin meydana gixmasi ilo slagadar bugda isteh-
salinin xeyli artmasina baxmayaraq, elit sortlarin genis arazilords daimi becarilmasi bugdanin
genetik bazasimi xeyli kasadlasdirmis vo bu da abiotik va biotik streslora gars1 hossasligin artmasi
ilo naticalonmisdir (Jauhar, 2006). Odur ki, mixtalif streslora davamli, homginin, yerli torpag-
iglim soraitine ylksak uygunlasma qabiliyyatine malik elit sortlarin yaradilmasi ilo masgul olan
seleksiya programlarinin asas mogsadlorindan biri uzaq gohum vo ya yadcinsli névlara moxsus
genlarin introgressiyast yolu ilo bugda genomunun genetik yaxsilasdirilmasina nail olmaqdir
(Bertin, 2009). Seleksiya programlarinin digar asas magsadi iso yadcinsli xromatin materialinin
bugda genomuna davamli o&tiiriilmasine mivoffoq olmaqdir. ©ks toqdirds, hamin xromatin
materiali novbati nasillords hibridlor arasinda pargalanma zamanu itirilo bilor (Badiyal, 2014).

Bu glinadak, birincili (GP1), ikincili (GP2) va ¢uncili genofondun (GP3) niimayandalari
do daxil olmagla, bir gox donor névlordon bugda sortlarina bir sira faydali genlor daxil edilmisdir
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(Chaudhary, 2014). Uclincilii genofonda daxil olan va 6zlinds biotik vo abiotik streslora qarst
davamliliga, eloco do, donin keyfiyyatino cavabdeh bazi genlori ehtiva edon ¢ovdar (Secale L.)
bitkisi bugda ilo uzaq hibridlogsmolords potensial donor kimi halo do yiksok giymatlondirilir
(Friebe, 1996).

Allopoliploid tritikale (xTriticosecale Wittmack) bugda vo ¢ovdarin garpazlasmasi notico-
sindo yaradilmis ilk siini cins olmagqla, taxil vo yem bitkisi kimi boyuk potensiala malikdir.
Tokamil etibarilo allopoliploidlosma — uzaqg hibridlosma naticasinds yeni névlarin amolo gal-
masina sabab olan asas amillordon biridir. Uzaq hibridlosma isa hibridlordo valideyn genom-
larinin siiratlo yenidon qurulmasina (“genom soku”) va onlarin xromosom dastlorinds anormal-
liglarin meydana ¢ixmasina sabab olan stress amilidir. Hibrid genomun amals galmasi va sonra-
dan stabillosmasi meyozun normallagmasi vo xromosomlarin diizgiin paylanmasi ilo birbasa
baglhidir (Evtushenko, 2019). Meyoz zamani homoloji xromosomlar uzunluglart boyunca
konyuqasiya edir ki, bunun da naticasinds valideyn allellorinin yeni kombinasiyalar1 yaranir.
Homeoloji xromosomlar arasindaki oxsarliga baxmayaraq, hor bir xromosom yalniz 6z homo-
loqu ilo rekombinasiya olunur. Bu davranis, asason, 5B xromosomunda lokallasan Ph1 geni ilo
olagadardir. Bels ki, bu gen homeoloji xromosomlar arasindaki konyuqasiyanin qarsisini aldigin-
dan, onun olmamasi homeoloji xromosomlar arasindaki konyuqasiyani miimkiin edir. Bu da
meyozun metafaza | morhalasindo multivalent assosiasiyalarin vo univalentlorin yaranmasina
gotirib ¢ixarir. Bugda-govdar hibridlorinds meyozun tadqiqgi terkibinds Phl geni olan vo
olmayan meyositlorin konyugasiya saviyyasina va xromatin strukturuna goérs ¢ox farglondiklorini
niimayis etdirmisdir (Martin, 2017). Basqa s6zlo, xromosomlar arasinda konyuqasiyanin bas
vermasi vo tonzimlonmasi meyoz prosesinin stabil getmosi t¢un zaruri sortdir. Rekombinasiya
tokco genlarin yeni birlogsmolorini yaratmaq Gcun deyil, hom do genetik materialin borabar
paylanmasini tomin etmok vo nasillor arasinda fertilliyi vo genom sabitliyini qorumag ugln
vacibdir (Martin, 2018).

Miiasir seleksiya programlarinda yiiksok mohsuldarliqla streslors garsi yiiksok davamliligin
vohdatina xlsusi diggot yetirilir. Covdarin R genomu siinbiiliin uzanmasina, har stinbilds siin-
bulclklorin sayinin, eloco do mohsuldarligin artmasina va bir sira bioloji xiisusiyyatlarinin do-
yismasina sobab olur. Masalon, 1R xromosomu unlu seh vo qonur pasa davamliliq genlori da-
styir; ayri-ayri ¢govdar xromosomlarmin (1R, 4R vo 5R) bugda genomuna daxil edilmasi donda
lizinin migdariin artmasina sabab olur. Malum olmusdur ki, bugdanin 1B xromosomuna ¢ovda-
rin 1R xromosomunun genetik materialinin translokasiyasi yumsaq bugda sortlarinin bioloji
xassalarini oshamiyyatli doracads doyisarak, onlarin immunitetini vo doyison muhito uygunlasma
gabiliyyatini ylksaldir (Konapes, 2001). Buna goéra do mixtalif genom torkibino va niiva-
sitoplazmatik struktura malik hibrid materialinin yaradilmasi taxil, o ctimlodon tritikale vo se-
kalotritikum genomlarinin vo xromosom rekonstruksiyalarinin formalagma xiisusiyyatlorini askar
etmoys imkan verir. Bu cur hibridlor, hazirda, genetik miixtalifliyin, adaptasiya vo davamliliq
potensialinin artirilmasi imkanlari ila alagadar xiisusi shamiyyat kasb edir (Kpyriens, 2005).

Bu baximdan, yumsaq bugda (Triticum aestivum L.) seleksiyasinda ovozolunmus bugda-
covdar Xxatlorindon zararvericilora, fitopatogenlora va digar olverissiz ekoloji amilloro qarst
davamliligs tomin edon qiymatli genlorin monbayi kimi istifado bugda genofondunun
geniglonmasino sobob olmagqla yanasi, spesifik ¢ovdar xromosomlarinin vo ya Xromosom
segmentlarinin moagsadyonlii bugda genomuna introgressiyasina imkan verir. Bu introgressiyanin
mivoffoqiyyati ham do avozolunmus bugda-govdar Xatlorina aid ayri-ayri govdar xromosom-
larinda lokallasan genlorin irsi tobistindon asilidir (Badiyal, 2014; Evtushenko, 2019). Genetik
todgigatlarda dogiq naticalor oldo etmok Ugln avazolunmus xatlorin genom torkibinin tam
xarakteristikas1 tolob olunur. Hal-hazirda, hibrid genomlar1 xarakterizo etmoak Ugln sitogenetik,
biokimyoavi vo molekulyar Gsullardan istifado olunur (ITaymesa, 1988; Aliyeva, 2020;
Silkova, 2006). Sitogenetik tsulun asas mahiyyatini bels hibridlords ¢ovdarin genetik materiali-
nin bugdaya introqressiyasina sobob olan homeoloji konyuqasiyanin, genom stabilliyinin va s.
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toyini mogsadilo meyoz prosesinin todgiqi toskil edir.
Hazirki todqigatin mogsedi do yumsaq bugdalarla ovozolunmus bugda-covdar xotlori
arasindaki F; hibridlordo meyoz prosesinin todqiqi olmusdur.

MATERIAL VO METODLAR

Todgiqatlar Genetik Ehtiyatlar Institutunun Abseron Tacrilbs Bazasinda (2021-2022-ci
illor) aparilmigdir. Toadqiqat materialinin aldo edilmosi ili¢lin ¢arpazlagsmalara 4 ovozolunmus
bugda-govdar xotti (378/3SD, 383/1SD, 384/1D va 384/2D), 4 yumsaq bugda sortu — Abseron
(Azorbaycan), Rumeli (Turkiys), Bezostaya-100 (Rusiya), Chinese Spring (Cin) vo 5 yumsaq
bugda xatti — 171ACS (heksaploid tritikale xatti NA-75 x cv. Chinese Spring), 172ACS (NA-75
x cv. Chinese Spring), 626A0 (NA-75 x cv. Opal), TG-3 (T. timonovum X cv. Qiymatli 2/17),
225DKh-86 (225D x cv. Xersonskaya-86) colb olunmus va uzaq hibridlosma naticasinds F;
hibrid donlor alinmigdir.

Hibrid donlor Petri fincanlarda ¢ugordildikdon sonra glgoartilor tocriibs  sahosine
kocUriilmiisdiir. Onlardan inkisaf edon F; bitkilor bltin vegetasiya boyu, yani boruyagixma,
stunbilloma, siidyetismo Vo mumyetisma dovrinds muntozom olaraq suvarilmis, eyni zamanda,
onlara mivafiq aqrotexniki qullug gostorilmisdir.

F1 hibridlorin sitogenetik todqigi mogsadilo bitki materiallarinin fiksasi vo Xromosom
preparatlarinin hazirlanmasi iimumi gobulolunmus metodikaya uygun olaraq hoyata kegirilmisdir
(Maymera, 1988; Conosbes, 2006). Ozmoa Uzulu ilo hazirlanmis miivoqqeti preparatlar AXIO
ImagerA2 (ZEISS) mikroskopunda ZEN 2.6 program tominati vasitasilo vizuallasdirilmigdir.
Alimmis meyotik naticalor riyazi-statistik tisullarla islonmisdir (JIakun, 1990).

NOTICOLOR VO ONLARIN MUZAKIROSI

4 svazolunmus bugda-covdar xatti ilo 9 yumsaq bugda niimunasi arasindaki hibridlagsmadan
alinan F; hibridlordo xromosom konyuqasiyasinin xarakterini Gyronmok magsadilo meyoz
prosesi tadqiq edilmis va alinan naticalor Codval 1-da verilmigdir.

Codvaldon gorunduyd kimi, hibridlorin hamisinda xromosom konyuqasiyasinin saviyyasi
yuksok olmus vo Umumi bivalentlorin say1r har bir ATH Gcin 17,03-19,61 odod arasinda
variasiyalagmigdir.

1R(1B), 2D(2R), 3D(3R), 6D(6R) avazlonmolarina va buna mivafiq olarag, dérd ciit covdar
xromosomuna (1R, 4R, 5R va 7R) malik 378/3SD avozolunmus xattinin yumsaq bugdalarla olan
F1 hibridlarinds Umumi bivalentlorin say1 17,03-18,04, gapali bivalentorin say1 13,98-15,34, agiq
bivalentorin say1 1,85-4,01, univalentlorin say1 5,65-7,84, xiazmomolagalma tezliyi 30,10-33,17
arasinda variasiya etmisdir. Chinese Spring sortu ilo 378/3SD Xotti arasindaki Fy hibrid istisna
olmagla, bu xattin digor yumsaq bugdalarla olan hibridlorindo az miqdarda kvadrivalentlors do
rast golinmisdir (Sakil 1). Bu isa onlarda, homoloji konyugasiya ilo yanasi, homeoloji konyuqa-
siyanin da bas verdiyini ehtimal etmoyo osas verir. Covdar vo bugda genomlart arasindaki
homeologiya va har iki genoma moxsus xromosomlar arasinda bas veran translokasiyalar genetik
dayiskanliyin tritikaledon bugdaya otiiriilmasina sabob ola bilor (Bizimungu, 1998). Bugda vo
covdar xromosomlar1 arasinda konyugasiyanin ¢ox nadir hallarda bas vermoasino baxmayaraq,
xromosom ovazlonmalarina va olavalonmoalaring, elaca translokasiyalara daha tez-tez tosaduf
olunur. Bels translokasiyalar transpozonlarin ¢govdar xromosomlarindan bugda xromosomlarina
otardlmasina vo belalikla do yadcinsli genlorin bugdaya introqressiyasina sabab olur. Mahz bels
introgressiyalar, ¢covdar da daxil olmagqla, faydali slamatlora malik gohum névlarin seleksiya
programlarinda tatbigini daha da shomiyyatli edir (Tarkowski, 1992). Covdarin 1RS xromosomu
ilo olagali translokasiyalarin daha ¢ox bugdanin mohsuldarligina, stresloro garsi davamlilidina,
azotu monimsamasine va yerli iglim soraitine uygunlagma qabiliyyatine misbat tesir etdiyi bir
cox miuoalliflor torofindon geyd edilmisdir (Bozhanova, 2014; Ehdaie, 2003; Hysing, 2007,
Villareal, 1998).
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Cadval 1
Ovozolunmus bugda-covdar xatlori ilo yumsaq bugdalar arasindaki F1 hibridlordo
meyotik analizin naticalori
S.s.[Kombinasiyalar ~ |ATH Umumi Qapal Aeq Uni- Kvadri- |y gy 2n

bivalentlar |bivalentlar [bivalentlor |valentlor |valentlar

378/3SD x cv.

1. 122 |17,20+0,33 |15,34+0,43 |1,85+0,18 |7,48+0,64 |0,03+0,09 |32,64+0,71 |42
Bezostaya-100

2, ;1%?’? * eV 113 |17,03+0,31 |13,02+0,37 |4,01+0,23 |7,84+0,51 |0,03%0,09 |30,10+0,74 |42

3. |171ACS x 378/3SD 114  |17,45+0,18 |15,31+0,33 |2,14+0,26 |6,82+0,51 |0,07+0,12 |33,01+0,55 |42

4, |Cv-ChineseSpring x| )/ 117 414020 |13,98+0.24 [3.43£0.67 |7,18+0,33 31,39+0,24 |42
378/3SD

5. |626A0 x 378/3SD |136  |18,04+0,35 |14,90+0,51 |3,06+0,38 |5,65+0,66 |0,06+0,10 [33,17+0,81 |42

6. |TG-3x378/3SD 112 |17,46+050 |14,50+0,43 |2,87+0,44 |6,70+0,68 |0,09+0.12 [32,34+0,65 |42

7. |626A0 x383/1SD |123  |17,85+0,22 |15,20+0,25 |2,66+0,16 |6,29+0,43 33,05+0,43 |42

g, [384/1Dxcv. 130 |19,00+0,30 |17,53+0,39 |1,56+0,61 |3,82+0,46 36,62:0,59 |42
Chinese Spring

9. |171ACS x384/1D 110 |19,61+0,18 |17,37+0,29 |2,24+0,27 |2,78+0,34 36,98+0,43 |42

10. [172ACS x 384/1D |118 |19,19+0,25 |15,40+0,16 |3,80+0,23 |3,34+0.21 |0,06+0,10 |34,80+0,24 |42

11, é;i%h'%x 126 |19,01£020 |17,04+0,36 |1,96+0.27 |3.98+0.40 36,06+0,51 |42

12, [384/2D x cv. 125 |17,92+0,37 |15,08+0,45 |2,84+0,23 |6,0620,53 |0,03%0,10 [33,07+0,63 |42

Bezostaya-100

: ..“ o] | g“f-’
#ﬂ
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Sakil 1. TG3 yumszaq bugda xatti (T. fmonovum x cv. Qiymath 2/17) ila 37 3/35D avezolunmus bugda-
covdar xatti arasindala F, hibridda meyoz zamani metafaza 1 da miisahida olunan agiq kvadrivalentlar
{oxla gastarilmisdir),
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1R(1D) va 2R(2D) avazlonmalarina vo buna mivafiq olaraq, iki clt ¢ovdar xromosomuna
(IR vo 2R) malik 383/1SD ovozolunmus xoattinin 626A0 yumsaq bugda xotti ilo
carpazlasmasindan alinan F; hibridds timumi, gapali va agiq bivalentlorin say1 har bir TAH (glin
muvafiq olaraq 17,85, 15,20 va 2,66, univalentlorin say1 6,29, xiazmomoalagalma tezliyi 33,05
adod toskil etmisdir.

1R(1D) avazlonmasina va buna mivafiq olarag, bir ciit covdar xromosomu (1R) dasiyan
384/1D vo 384/2D ovozolunmus xatlorinin yumsaq bugdalarla olan F; hibridlorindo Gmumi
bivalentlorin say1 17,92-19,61, qapali bivalentarin say1 15,40-17,53, aciq bivalentarin say1 1,56-
3,80, univalentlorin say1 2,78-6,06, xiazmomologalms tezliyi 33,07-36,98 arasinda variasiya
etmisdir.

Todqig olunan F; hibridlorin hamisinda istor birinci vo istorso do ikinci meyoza xas
pozuntulara tosadif edilmisdir ki, bu da uzaq hibridlar Gglin gozlonilondir.

Qeyd edilmalidir ki, bizim tocribads F; hibridlor hom boyuna, hom do stnbullorinin
morfotipina goro valideynlor arasinda, asasan, araliq movge tutmuslar (Sakil 2).

Sokil 2. Ovazolunmus bugda-¢ovdar xatlori ilo yumsaq bugdalar arasindaki ¢arpazlasmadan alinmig
F; hibridlora (ortada) va onlarin valideynlorine (kenarlarda) moxsus siinbiillor: 1- 378/3SD x cv.
Bezostaya-100, 2- 626 A0 x 383/1SD, 3- 172ACS x 384/1D vo 4- 384/2D x cv. Bezostaya-100.

Xatirladaq ki, yumsaq bugdalarla hibridlosmalars calb etdiyimiz avazolunmus bugda-govdar
Xatlorinin yaradilmasinda valideyn qgismindo istirak edon NA-75 heksaploid tritikale xatti ilo
Opal vo Chinese Spring yumsaq bugda sortlar1 arasindaki F; hibridlorde xromosom
konyuqasiyasinin daracasi asagi olmus, har bir ATH ii¢iin qapali bivalentlorin say1 orta hesabla
12-13, aciq bivalentlorin say1 2 vo univalentlorin sayr 16-17 adod toskil etmis, homginin, az
miqgdarda trivalent vo kvadrivalent kimi multivalent assosiasiyalara da rast galinmisdir. Eyni
zamanda, asinxron bolinmo, xromosomlarin qiitblor arasinda qeyri-borabor paylanmasi,
mikronlvali diada vo tetradalarin formalagmasi kimi meyotik pozuntularin tezliyi ¢ox yiiksok
olmusdur (Anuesa, 2015).

NOTICO

Alman naticalorin tohlili todqig olunan F; hibridlordo meyoz zamani xromosomlarin
konyuqgasiya saviyyasinin yumsaq bugdalarla hibridlogsmoya calb olunan avazolunmus bugda-
covdar xotlorindoki govdar xromosomlarinin sayindan tors mitonasib asili oldugunu niimayis
etdirmigdir. Belo ki, genom torkibinds bir clit ¢ovdar xromosomu dasiyan 384/1D va 384/2D
ovozolunmus xatlorinin  yumsaq bugdalarla F; hibridlorindo  Omumi (xdsusilo  gapali
bivalentlorin) say1, dord ciit govdar xromosomuna malik 378/3SD xattinin eyniadli hibridlori ilo

miiqayisada, nazaragarpacaq daracads yiksok olmusdur.
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W3YYEHUE MEHO3A Y TUBPUJIOB F; MEXIY SAMEIIEHHBIMHA
INIMEHUYHO-PKAHBIMH JIMHUAMUA 1 MAT'KOU ITIIIEHUIEN

Cammupa Mycradaesa™, 'onens MycaeBa, Parum Parumon
Hncmumym eenemuueckux pecypcog Munucmepcmea nayku u oopazosanus Azepoaiiodxcanckoi
Pecnybauxu

Wurporpeccus B menuny (Triticale L.) xpomocoM, (pparMeHTOB XpOMOCOM HIH T€HOB, IPHHAI-
JIeKANMX POJCTBEHHBIM pojiaM, ocobeHHo pxku (Secale L.), BakHa ¢ TOUKH 3peHHs yIyUIICHUS HEKOTO-
PBIX €€ arpOTeXHUYECKUX XapaKTEPUCTHK M TONyuYeHHsS TEHETHYECKOro Marepualia, MPUTOIHOTO JIs
HCTIOJIb30BaHKS B COOTBETCTBYIOIINX CEIEKIIMOHHBIX MPOrpaMMax. ['OMeoor st MexX Iy TeHOMAaMH PXKH U
MIICHUIIBI, a TAKXE TPAHCIOKAIIUN MEXIY XpOMOCOMaMH, IMPUHAIJIC)KAIIUMHA 0601/IM résomMamM, NpuBOIAT
K MEPEHOCY MCHETHUECKONW M3MEHYMBOCTH OT TPUTHKAJE K miieHuie. HecMoTps Ha peaKocTh roMeoso-
TMYHON KOHBIOTAI[MH MEXY XPOMOCOMAMH TIICHHUIIBI U PXKH, B THOPUAHBIX TOMYJISIUAX, TOTYUCHHBIX C
HUX ydacThEM, Yali€ BCTPEUAIOTCAd XPOMOCOMHBIC 3aMCHICHHA W OOIOJHCHUA, a TAKKEC PCHHUIIPOKHBLIC
TpaHcIOKalmMu. [locieHNe BBI3BIBAIOT MEPEHOC TPAHCIO30HOB C XPOMOCOM p)XKHM HAa XPOMOCOMBI
TMIICHUIIBI U, TAKUM 00pa30M, CIOCOOCTBYIOT MHTPOTPECCHU YYXKepOJHbIX reHoB. C 3TOi 1enbio Obuia
MpoBeJicHa THOpUAM3AIMSI MEXKAY 4 3aMEIICHHBIMU MIICHUYHO-PYKAHBIMU JIMHUAMH W 9 o0pasmaMu
MSTKOW TMIICHUII U TIONydeHHbIC THOpUAbI F; 3aHsIIM MPOMEXKYTOUHOE IOJOKEHUE MEXKIY pPOJIH-
TENbCKUMHU (OPMaMH, Kak Mo JUTHHE, TaK ¥ 10 MOpOTHIy Kojoca. J[jst onpeaencHus ypoBHS KOHbIOTa-
UM MEXy TOMO- U TOMEOJIOTHYHBIMH XPOMOCOMAaMH, OMPEICIISIONICT0 HHTPOTPECCHIO TCHETHUECKOTO
MaTepHala Pk B MIISHUILy, ObUT U3yUYeH mpoliecc Melo3a y TiopuioB Fi M aHaim3 pe3ynbTaToB Mmokasal,
YTO YPOBEHb KOHBIOTAIIMH XPOMOCOM Y HHUX OOpaTHO MPOIMOPIIUOHANIEH YUCIy XPOMOCOM PXKH B 3ame-
MICHHBIX MIICHUYHO-PXKAHBIX JIMHUSX, YYaCTBYIOIIMX B THOpUAM3AIUH. Tak, KOJUYECTBO OOIIUX
(0coOeHHO, 3aKpBITHIX) OWBAJCHTOB y THOPHIOB F;, TONYYCHHBIX C yJacTHEM 3aMEIICHHBIX JIMHHMA
384/1D u 384/2D, Hecymux B TEHOME OHY Iapy XpPOMOCOM PIKH, OBIJIO JOCTOBEPHO BHIIIIE, YEM Y OHO-
WMCHHBIX THOPHJIOB, MOJYYEHHBIX C y4acTHEM 3aMelleHHON nuHuuu 378/3SD ¢ ueThIpbMs mapaMu
xpomocoMm pxku. Kpome Toro, y rubpumoB F; ObuUt0 0OHapy)eHO HEOONBIIOE KOJUYECTBO KBaJpPHUBa-
JICHTOB, YTO MO3BOJISIET MPEONIOKUTh HATHIHE TOMEOJIOTUIECKOW KOHBIOTAIUN MEXIy XpPOMOCOMaMHU
MIICHHUIIBI U PXKH.

Knrouesvie cnosa: nwenuya (Triticum L.), 3amewennvie aunuu, ubpuod, meiios, KOHBIO2AYUS
XpoMocom

STUDY OF MEIOSIS IN F; HYBRIDS BETWEEN SUBSTITUTION
WHEAT-RYE LINES AND BREAD WHEAT

Samira Mustafayeva*, Musayeva Gunel, Rahim Rahimov
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

The introgression of chromosomes, chromosome fragments or genes from related genera, especially

rye (Secale L.) into wheat (Triticale L.) is important in terms of improving some of its agrotechnical
characteristics and obtaining genetic material suitable for use in appropriate breeding programs.
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Homeology between rye and wheat genomes, and translocations between chromosomes belonging to both
genomes lead to the transfer of genetic variation from triticale to wheat. Despite the rare occurrence of
homeologous conjugation between wheat and rye chromosomes, chromosomal substitutions and
additions, as well as reciprocal translocations, are more common in hybrid populations obtained with their
presence. Such translocations lead to the transfer of transposons from rye to wheat chromosomes and,
thus, to the introgression of new genes into wheat. For this purpose, hybridization was carried out
between 4 substitution wheat-rye lines and 9 soft wheat samples. All F; hybrids took an intermediate
position between the parents in terms of both length and spike morphotype. In order to determine the
level of chromosome pairing between homo- and homeologous chromosomes, the process of meiosis was
studied in F; hybrids and the analysis of the results showed that the level of chromosome conjugation in
them is inversely proportional to the number of rye chromosomes of substitution wheat-rye lines involved
to hybridization. Thus, the amount of total (especially, ring) bivalents in F; hybrids derived from the
crossings between the substituton lines 384/1D and 384/2D carrying one pair of rye chromosomes in
theirs genome and bread wheat was significantly higher than in F; hybrids obtained by the crossing of a
substituton line 378/3SD having four pairs of rye chromosomes with bread wheat. Also, small amounts of
guadrivalents were found in F, hybrids, which suggest that homeologous conjugation occurs in them.

Keywords: wheat (Triticum L.), substitution line, hybrid, meiosis, chromosome conjugation
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UOT 575.1/.2

INSAN GENOMUNDA UZUN KODLASDIRMAYAN RNT GENLORININ
TOSKILININ BOZI XUSUSIYYOTLORI

AYSON ISMAYILOVA'Y", AYSEL OLIiYEVA', ILHAM SAHMURADOV*?

‘AR ETN Biofizika Institutu, Baki AZ1141, 7. Xalilov_kiig., 117
AR ETN Molekulyar Biologiya va Biotexnologiyalar Institutu, Baki AZ1073, Izzat Nobiyev kiic., 11
*ayshanismayilova22@gmail.com

Uzun kodlasdirilmayan RNT-lor (ukRNT; long noncoding RNA, IncRNA) miioyyon DNT
nahiyyalorinin transkripsiyasi naticasinds yaranan vo prosessinga (splaysing, bazi hallarda “kep”
vd poli(A) quyrugun slave olunmasi va s.) ugrayan, polipeptid (ziilal) kodlasdirmayan, uzunlugu
200 daha cox nukleotid olan, oksar hallarda funksiyasi malum olmayan RNT ardicilhglaridir. Bu
todgigat isindo insamin 19928 ukRNT vo 20472 ziilal genlorinin bir-birino nazaron genom
lokalizasiyalar1 miiqayiso olumusdur. Askar olunmusdur ki, ukRNT genlorinin toxminon 35%-i
(7109) ziilal genlorinin yaxin qonsulugunda (onlarla kasison yaxud 1000 nc vo daha yaxin masafado)
yerlosir. <300 nc vo >50 nc masafodo Bas-Basa yerloson 580 ziilal vo ukRNT gen ciitii askar
olunmusdur: beld gen ciitlori 2-istiqgamatli sorikli promotor vasitasi ilo razilasdirilmis suratds, yoni
birgs transkripsiya oluna ya olunmaya bilor. Giiman etmok olar ki, belo ukRNT-lorin, an az,
bazilori ilo qonsu ziilal genlari arasinda funksional alaga vardir. Ziilal genlori ilo tam yaxud qisman
kasison vo onlara nazaran DNT-nin aks zoncirinds yerloson 4788 ukRNT geni askar edilmisdir vo
onlardan 2700-ii tamamils ziilal geninin daxilinds yerlosir. Homin ukRNT-lor mRNT ii¢iin
komplementar RNT (antisense RNA) rolunu oynaya bilor. Homin ukRNT genlorinin transkrip-
siyas1 iiciin onlarin 6z (“fordi”) promotorlar1 olmahdir. Ziilal genina nazoran DNT-nin eyni
zancirinds yerlason 1136 ukRNT geni askar movcuddur. Homin ukRNT genlori 6z promotorundan
transkripsiya oluna yaxud muvafig mRNT-nin prosessingi naticasinda yarana bilar. Nohayat, 500-
dan cox ukRNT genin genomda birdan ¢ox niisxasi movcuddur.

Acar sozlar: ukRNT; genom,; promotor; kasismayon ukRNT va ziilal genlori; kasison ukRNT va ziilal
genlori; tokniisxali va ¢oxniisxali ukRNT genlori

GIRIS

Uzun miiddat belo hesab olunurdu ki, insan genomunun ¢ox az hissosi - asason, ziilal, nRNT,
rRNT vo heterogen (ziilal) kodlagdirmayan RNT-loro uygun DNT nahiyyalori transkripsiya olunur.
O climlodon, ziilal kodlagdiran genlor genomun 1-2%-ni togkil edir. Lakin son 15 ildo askar olundu
ki, insan genomunun, an azi, 60%-i transkripsiya olunur vo homin transkriptlorin, on azi, 20%-i
miioyyan funksional rol oynayir (The ENCODE Project Consortium, 2020a; The ENCODE Project
Consortium, 2020b; Rosenbloom et al., 2012). Homin transkriptlorin boytik hissasi “kodlagdirmayan
RNT” (kRNT) adlanan ardicilliglardir. Uzunluguna géro kRNT ardicilliglart 2 sinfo bolintir: kigik
KRNT-lar (kkRNT) va uzun (>200 nukleotid) RNT-lor (ukRNT-lar; long non-coding RNA, INnCRNA).
Kigik kodlagdirmayan RNT-lor mikro-RNT-lor (miRNT), PIWI-ilo qarsiligh tosirdo olan RNT-lor
(piRNT), kicik “miidaxilogi” RNT-lor (small interfering RNAs, siRNAs) vo kicik niivogik RNT-
lorinin daxil oldugu qisa (<200 nt) RNT ardicilliglaridir. Onlar transkripsiya vo translyasiya
proseslorinin  tonzimlonmosindo istirak edirlor (Ghildiyal and Zamore, 2009). ukRNT-lor
hiiceyralorido miixtalif vo miihiim, Cis- vo trans-funksiyalar (transkripsiyasinin vo miixtolif RNT
ardicilliglarin  vahid RNT formasinda birlosdirilmasinin tonzimlonmasi, RNT vo ziilallarin
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aktivliyinin modulyasiyasi va s.) yerina yetirirlor (Li and Liu, 2019; Palazzo and Lee, 2015; Li and
Liu 2021; Mattick 2009). indiys qodar insan genomunda ukRNT kodlasdiran 9000-don ¢ox lokus
askar olunmusdur (Gezer et al., 2014).

Xromosomlarda ziilal genlorino nazaran yerlosmasine gora (yaxin yaxud uzaq, kesison yaxud
kosismoyan) ukRNT genlorinin dord kateqoriyaya tosnif etmok olar: (1) ziilal genlorinin arasinda,
onlardan uzaq masafads yerloson (“genlorarasi”; intergenic) UKRNT-lor; (2) ziilal genlorinin yaxin
gonsulari, yoni bir ne¢o yiiz nukleotid ciitii (nc) mosafosindo olan, lakin onlarla kosismoyon
(“qonsu”; neighbor) ukRNT-lar; (3) ziilal genlari ilo gisman kosison (partial overlapping, overP)
UKRNT-lar; (4) tamamilo ziilal genlorinin daxilinids yerlason (full-overlapping, overF) ukRNT-lor
(bu is; hamg¢inin bax: Amaral et al., 2011; Kaikkonen, Lam and Glass, 2011).

2-ci kateqoriyaya aid olunan ukRNT genlori ziilal genlorino nozoron 3 voziyyatdo ola bilorlor:
(2a) eyni DNT zancirinde Quyrug-Bas (Q-B; Tail-to-Head, T2H) yerloson ukRNT-lar; (2b) oks DNT
zoncirlorindo  Quyrug-Quyruq (Q-Q; Tail-to-Tail, T2T) yerloson ukRNT-lor; (2c) oks DNT
zancirlorindo Bas-Basa (B-B; Head-to-Head, H2H) yerlosan ukRNT-lar. Sonuncu aralarindaki
mosafo bir nego yliz nc olarsa, H2H voziyyotindo olan ziilal vo ukRNT genlori “sorikli” iki-
istiqgamatli promotordan (2IP; bi-directional promoter, BDP) transkripsiya oluna bilorlor (sokil 1).
Bu kateqoriyaya aid olan digor variantlarda, homginin 1-ci kateqoriyayanin biitiin variantlarinda ziilal
vo ukRNT genlori 6z (“miistaqil”’) promotorlarindan transkripsiya olunmalidirlar.

Q-B
Q-Q
y——
b
B-B
¢ A
RN geni |
| 4

Sokil 1. Ziilal genloari vo onlarla yaxin qonsu olan, lakin kosismoyan ukRNT genlorinin
bir-birine nazaran yerlosmasinin imumi sxemi

3-cU kategoriyaya aid olunan ukRNT genlori ziilal genlarine nazaran 3 vaziyyatds ola bilarlor:
(3a) eyni DNT zancirinds yerlogon ukRNT genlori (overP+/+); (3b) aks DNT zancirlarinds yerloson
va Quyruq (3’-) nahiyyalari komplementar olan ukRNT-lor (overP+/-); (3¢) aks DNT zancirlorindo
yerloson vo Bas (5°-) nahiyyolori komplementar olan ukRNT-lor (overP-/+) (sokil 2). Bu
kateqoriyaya aid olan biitiin variantlarda ziilal vo ukRNT genlori 6z promotorlarindan transkripsiya
olunmalidirlar.
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' - [overP+/+]

I [overP+/-]

=" m [overP-/+]

Sokil 2. Ziilal genlori vo onlarla gismoan kasisan ukRNT genlarinin bir-birino nozaran yerlogsmosinin iimumi
sxemi. overP: gismon kosison (overlapping partially). Burada vo sokil 3-do: +/+: ziilal vo ukRNT genlori
DNT-nin eyni zancirinds yerlosir; +/-, -/+: ziilal vo ukRNT genlori DNT-nin oks zancirlorinds yerlosir.

4-cli kateqoriyaya aid olunan ukRNT genlori ziilal genlorino nozoran 2 vaziyyatda ola bilarlor:
(4a) eyni DNT zoncirindo yerlogon, yoni transkripti ziilal geninin transkriptinin torkib hissosi olan
ukRNT genlori (overF+/+); (4b) oks DNT zoncirlorinds yerlogon, yoni biitdv transkripti ziilal
geninin transkriptine komplementar olan ukRNT genlori (overF+/- yaxud overF-/+) (sokil 3).
overF+/+ variantinda ukRNT ziilal geninin transkriptindon térays yaxud 6z geninin promotorundan
transkripsiya oluna bilor. overF+/- vo overF-/+ variantlarinda ukRNT genlori promotorlarindan
transkripsiya olunmalidirlar.

m ——
il 2 N

m — [overF-/+]

Sokil 3. Biitov ukRNT geni ziilal geninin torkib hissasi kimi. overF:
tam kosison (overlapping fully)
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Hazirda miixtolif heyvan vo bitki orqanizmlarinin nov-spesifik ukRNT ardicilliglar
kolleksiyalar1t mévceuddur (Amaral et al., 2011; Khalil et al., 2009; Volders et al., 2019; Li et al.,
2021). O ciimladan, 2000-ci illorin avvallorinde FANTOM konsorsiumu kDNT ardicilliglart
osasinda 34030 ukRNT dostini toqdim etmisdir (Maeda et al., 2006). Insanin an boyiik ukRNT
kolleksiyast GENCODE layihasi ¢argivasindo yaradilmigdir (Harrow et al., 2012). Lnc-ExpDB
molumat bazasinda (Li et al., 2021; https://bigd.big.ac.cn/Incexpdb) insaniin ukRNT ardicillig-
larmin ekspressiya profili lizro mdvcud molumatlar toplanaraq sistemlosdirilmisdir vo bu
resurslarda 337 bioloji soraitdo 1977 niimunadon 9 bioloji kontekstdo insanin 101293 ukRNT
geninin ekspressiya profillori vo secilmis 25191 gen li¢iin 28443865 ukRNT-mRNT qarsiligh
tosiri lizro malumatlar verilmisdir.

Sirf kodlagdirilmayan RNT oldugu diistiniilon ukRNT transkriptlorinin miixtolif uzunluqlu
polipeptidlor kodlasdira bilocok a¢iq oxuma c¢orgivalorinin (Open Reading Frame, ORF)
olmasina dair bazi siibutlar var. Son illords INCRNA-lardan slds edilon bir ne¢o mikropeptidin
funksional oldugu siibut edilmisdir (Ye at al., 2020). Bir ¢cox uKRNT-lar funksiyas: molum olan
yaxud olmayan kicik RNT (small RNA, sRNA) tigiin salof (precursor) rolunu oyanaya bilar, yani
UKRNT-nin miioyyon hissasi osasinda kigik RNT yarana bilor. Bir ¢ox ukRNT-lor klassik
MRNT-larlo oxsar xiisusiyyatlora (5'-kep va 3'-poli(A) quyrugu) malikdirlar (Yoon et al., 2015).

Umumiyyatlo, ukRNT-lorin monsoyi vo funksional rolu haqqinda farqli faktlar, tesovviirlor
maovcuddur (Ponjavic, Ponting and Lunter 2007).

Toqdim olunan igsdo insanin GENCODE resurslarindan gotiiriilmiis 19928 ukRNT geninin
20472 ziilal genino nozoron yerlogsmasinin xiisusiyyatlorinin analizinin naticolori togdim olunur.

MATERIAL VO METODLAR

Ziilal genlorinin lokalizasias1 (xromosom, DNT zonciri, baslangic vo son pozisiyalari) vo
kodlagdirdigi mohsullar {izro molumatlar insanin referans genomunun annotasiyasindan
(GRCh38.p14; (https://www.ncbi.nlm.nih.gov/genome/51?genome_assembly_id=1820449),
insanin ukRNT genlorinin vo transkriptlorinin annotasiyasi GENCODE resurslarindan
(https://www.gencodegenes.org/human/) gotiiriilmiisdiir.

Nukleotid ardicilliglarinin miiqayisesi BLAST paketi (Altschul et al., 1997) vo BLAN
kompiiter programi (Sahmuradov, ¢ap olunmayib).

ukRNT genlorinin nukleotid ardicilliglar1 vo genom lokalizasiyasi (xromosom, DNT zonciri,
baslangic vo son pozisiyalar) izro molumatlar, [-1000:+100] nahiyyslorinin (+1 genin baslangic
noqtasidir) nukleotid ardicilliglart GENCODE annotasiyasi asasinda getlncr kompiiter programi
(Sahmuradov, c¢ap olunmayib), qonsu ziilal vo ukRNAT genlorinin axtarisi
find_Incr_gene_pairs komplter programi, RNT polimeraza II promotorlariinin axtarisit TSShm
kompiiter programi (Sahmuradov, ¢ap olunmayib) vasitasi ilo aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Analiz tigiin insanin 19928 ukRNT geni gotiiriilmiisdiir. Bu genlor {izro, alternativ splaysing
nazars alinmaqla, comi 58023 transkript annotasiya olunmusdur. Homin genlorin 20472 ziilal
genind nazoran yerlosmosinin yekun xtisusiyyotlori Cadval 1-do verilmisdir.

5379 ziilal geninin yaxin qonsulugunda (1000 nc vo daha yaxin mosafodo; kosismolor daxil
olmagla), an azi, bir ukRNT geni annotasiya olunmusdur vo homin ziilal genlorindan, an azi, biri
ilo yaxin qonsu olan 7109 ukRNT geni vardir. Belolikls, 19928 ukRNT geninin toxminon 35%-i
hansisa ziilal geni ilo qonsudur.

Kosismoyan, lakin yaxin qonsu ziilal vo ukRNT genlorinin bir-birino nozoron yerlosmo
formalar forglidir. DNT-nin eyni zoncirindo (Q-B) va ¢ox yaxin yerloson yaxin qonsu genlor
transkripsiya ilo induksiya olunan ximer RNT-lar (o climlodon, mRNT-lar) térade bilarlor. Lakin
belo ciitlorin say1 ¢ox goriinmiir. Masolon, <100 nc mosafodo Q-B yerlogon vo kasismoyon 28
ziilal vo ukRNT gen ciitii agkar edilmisdir.
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Cadval 1
Insan genomunda annotasiya olunmus ziilal vo ukRNT genlorinin
bir-birins nozoron yerlogmasinin statistik xiisusiyyatlori

Annotasiya olunmus ziilal genlarinin say1 20742
Tadqiq olunmus ukRNT genlorinin say1 19928
<1000 nc masafads (o ciimlodan, kasigon), an azi, bir qongu ukRNT geni olan ziilal genlarinin 5379
say1

<1000 nc masafads (o ciimlodan, kasigon), an azi, bir qonsu ziilal geni olan UKRNT genlarinin 7109
say1

Tarkibinds, an azi, 1 biitév ukRNT geni olan yaxud onunla gisman kasisan, ukRNT genina 3560
komplementar ziilal genlorinin say1

On azi, 1 ukRNT geni ilo gismon kasigon va ona komplementar ziilal genlorinin say1 1967
Tarkibinds, an azi, 1 biitév vo ona komplementar ukRNT geni olan ziilal genlarinin say1 1942
Tarkibinds, an azi, 1 biitév va onunla eyni DNT zancirinds yerlogan ukRNT geni olan ziilal 947

genlorinin say1

<1000 nc masafada yerlogon qonsu ziilal vo ukRNT gen ciitlorinin iimumi say1 14409
O ciimladan, (a) kesismayan ziilal vo ukRNT gen ciitlarinin say1 7914

(b) tam yaxud gisman kasison ziilal vo ukRNT gen ciitlarinin say1 6535

<1000 nc masafada Q-B yerloson vo kosismayan ziilal vo ukRNT gen ciitlorinin say1 275
<100 nc masafado Q-B yerlogon vo koasigmayan ziilal vo ukRNT gen ciitlorinin sayi 28
<1000 nc masafodo Q-Q yerloson, kosismoyan ziilal vo ukRNT gen ciitlorinin say1 143
<300 nc vo >50 nc masafodo B-B yerloson vo kosismayan ziilal vo ukRNT gen ciitlorinin say1 580

Ziilal genlarino komplementar, onlarla

(a) tam yaxud gismon kasigon ukRNT genlarinin say1 4788
(b) gismoan kasison ukRNT genlarinin say1 2088
(c) tam kasigsan ukRNT genlorinin say1 2700
Biitovliikls ziilal geninin daxilinds, eyni DNT zancirinds yerloson ukRNT genlarinin say1 1136

Kasismoyon, lakin yaxin qonsu olan ziilal vo ukRNT gen ciitlori igarisindo B-B yerloson ciitlori
xiisusi maraq dogurur. Belo gen ciitlori 2P wvasitosi ilo razilasdirilmis surotdo, yoni birga
transkripsiya oluna ya olunmaya bilor (bax: sokil 1). Bizim todgigatlar insan genomunda <300 nc vo
>50 nc mosafodo B-B yerlogon 580 ziilal vo ukRNT gen ciitii agkar etmisdir. Sokil 4-do tosvir olunan
B-B ciitliiyliniin genlorindan biri - GNL2 geni niivacik GTF-si ilo birlogon ziilal kodlasdirir. Bu ziilal
ilkin (pre-) 60S ribosomal subvahidlori ilo assosiasiya edir vo onlarin niivoys dasinmasinda istirak
edir (https://www.genecards.org/cgi-bin/carddisp.pl?gene=GNL2&keywords=GNL2). Giiman etmok
olar ki, belo ukRNT-lorin, on azi, bazilori ilo qonsu ziilal genlori arasinda funksional slago vardir.

Ziilal genlori ilo tam yaxud qismon kosison ukRNT genlori xiisusi maraq kosb edir. Ogor
ziilal vo ukRNT genlori DNT-nin oks zoncirlorindo yerlosirso vo kosisirso (tam yaxud gismon -
kosigmo nahiyasinin uzunlugu 50 nc-don az olmamagla), onda homin ukRNT miivafig mRNT-ya
komplementar nahiyyasi ilo (1) mRNT-nin translyasiyasini vo (2) ziilal geninin transkripsiyasini
ongallaya bilar.
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ENSG00000284748

37596126
37607336

2
R
37595985 |

37566812

Sokil 4. DNT-nin oks zoncirlorinds toxminan 140 nc masafads yerloson GNL?2 ziilal geni vo
ENSG00000284748 ukRNT geni sorikli proksimal promotora malikdirlar.

Ziilal genlori ilo tam yaxud qismon kosison vo onlara nozoron DNT-nin oks zoncirindo
yerlogon 4788 ukRNT geni askar edilmisdir vo onlardan 2700-ii tamamils ziilal geninin daxilindo
yerlogir. Homin ukRNT genlarinin transkripsiyasi iigiin onlarin 6z promotorlar1 olmalidir. Zulal
genind nozoron DNT-nin eyni zoncirindo yerloson 1136 ukRNT geni iso 6z promotorundan
transkripsiya oluna yaxud muvafig mRNT-nin prosessingi naticasindo yarana bilor (sokil 5,6).
ukRNT genlorinin 6z promotorundan transkripsiya olunmasi ilo bagli qeyd etmok lazimdir ki,
todqiq olunmus 19928 ukRNT genindon 19212-si {igiin potensial promotor tapilmigdir. Lakin
yalniz 2526 ukRNT geni tigiin miivafiq TSS genin annotasiya olunmus baslangicindan avvaldo,
<50 nc masafadas yerlosir. Lakin ukRNT genlarinin oksariyyati malum ziilal genlorindon konarda
yaxud onlarla kosisdiyi halda DNT-nin oks zoncirlorindo yerlosirlor. Buna goro giiman etmok
olar ki, ukRNT genlarinin 10%-indon ¢oxu 6z promotorundan transkripsiya olunur.

2768091
2784733

|

ENSG00000285945

2773603
2776473

ENSG00000283259

2636988
2789737

Sakil 5. 1-ci xromosomda yerloson vo Tetratrikopeptid tokrarli 34 zilalim (Tetratricopeptide Repeat
Protein 34) kodlasdiran, 14 miixtalif toxumada ekspressiya olunan TTC34 geninin daxilindos, oks DNT
zoncirindaki 2 oxsar ukRNT (ENSG00000285945, ENSG00000283259) nahiyasinin toskili.
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ukRNT nahiyyalarindon yalniz biri (ENSG00000285945) iiglin yaxin promotor tapilmigdir.
Belo goriiniir ki, ENSG00000283259 ukRNT-si ya TTC34 zilal geninin ya da
ENSG00000285945 ukRNT genin transkriptinin prosessingi naticasino yarana bilor. Lakin bu
UKRNT-nin ayrica promotordan transkripsiya naticasindo yaranmasini da istisna etmok olmaz.

27773183

27824452

ENSG0000026997

27773858
27774041

Sokil 6. 1-ci xromosomda yerlogon vo sintaksin 12 ziilalin1 kodlasdiran STX12 geninin daxilinds, eyni
DNT zancirindoki ukRNT (ENSG0000026997) nahiyasinin togkili.

STX12 geni SNARE (“tala”) ilo birlosma vo and SNAP (SNARE protein)-reseptor aktivliyino malik,
granullarin va vezikiillorin, plazma membrani da daxil olmaqgla, hadof membranlarla birloagmasini
tonzimlayon universal birlasdirici ziilal kodlasdirtr. Bu ukRNT-ya uygun DNT nahiyyasi (geni) iigiin yaxin
promotor askar edilmomisdir. Giiman etmak olar ki, homin ukRNT STXI12 geninin ilkin mRNT-sinin
prosessinginin mahsuludur. Lakin bu UKRNT-nin ayrica promotordan transkripsiya noticosindo yaran-
masini da istisna etmok olmaz.

xrY

— » ENSG00000290332 9517599..9525487(-)

——» FAM197Y3/c3 9497287..9505159(-)
———  FAM197Y4/c1 9479053..9484654(-)
—  FAM197Y7/c2 9367803..9375681(-)

Sakil 7. Eyni xromosomda (Y) 4 niisxasi olan ukRNT geni
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xrl

xrll xrl9

A

L v v
v
ENSG00000238009 ENSG00000254468 ENSGO0000290384 SEPTIN14P23
89295..133723(-) 112967..125927(-) 186373..195696(-) 25378300..25394719(-)

5 ENSG00000290385
365389..522928(-)

Sakil 8. Miixtolif xromosomlarda (1, 11, 19 vo Y) niisxolori olan ukRNT geni

Nohayot, ukRNT genlorinin genomda tokniisxali yoxsa ¢oxniisxali olmasi masalasing, gisman
do olsa, cavab tapmaq fli¢lin onlara uygun ukRNT-lorin genom miqyasinda ciit-cit BLAST
miiqayisosi aparilmigdir. Molum olmusdur ki, on azi, 529 ukRNT geninin genomda (eyni
xromosomda vo/ya miixtalif xromosomlarda) bir vo daha ¢ox identik yaxud >95% oxsarlig1 olan
niisxosi (niisxolori) movcuddur. Cox-niisxoli ukRNT genlorinin niimunosi sokil 7 vo 8-do
verilmisdir.
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HEKOTOPBIE OCOBEHHOCTH OPI'TAHU3ALIMU I'EHOB JJVIMHHBIX
HEKOJIUPYIOIINX PHK B 'EHOME YEJIOBEKA

Aiiman Mcvmannosa'™, Aiicens Anmesa’, Wibxam Ilaxmypanos'?
YUnemumym Buogusuxu, Munucmepemeo Obpasosanus u Hayku Azepbatioscanckoii Pecny6uuku
2 Unemumym Monexynsproii Buonozuu u Buomexnonozuii, Munucmepcmeo O6pazosanus u Hayku
Asepbatioocancrou Pecnybnuku

Hexomupyromme PHK (axkPHK) — 310 mocmenoBatensroctn PHK, He komupyromue MOIUIEHTH
(Genok), obOpasyromuecss B pe3yiabTaTe TpaHCKpUNIMK onpeaeieHHbx ydactkoB JJHK u moaseprato-
ITUECS TIPOIECCUHTY (CIUIAHCHHTY, B HEKOTOPBIX CIydasx Mo0aBIIEHUIO «KdMa» W moin(A) XBocTa, U T.
1.). B 6ompmmacTBe cmydaeB dyaknus HKPHK wemsectHa. Ilo mmmuae uxkPHK pazgensror Ha 2 kiacca:
kopotkue (<200 mykneotunoB) HKPHK wu mmmanbIe (2200 HykneotunoB) HKPHK (zuPHK). B stom
WCCIICIOBAHUY CPaBHUJIM reHOMHBIe Jiokanu3anuu 19 928 nuPHK denoBeka u 20 472 GEIKOBBIX TE€HOB.
YcranorneHo, uto okoiio 35% renoB mHPHK (7109) pacrmonoskeHbl B HEMOCPEACTBEHHOW OJU30CTH OT
TCHOB OCJIKOB WMJIM NEpPEKpbhIBAIOTCA ¢ HUMHU. bbuto oOHapyxkeHo 580 map reHoB OenkoB um ykPHK,
PAcIONIOKEHHBIX IPYT K ApYTY Ha pacctossaud <300 HK 1 >50 HK: Takue napbl TEHOB MOT'YT WJIM HE MOTYT
KOTPaHCKPUOMPOBATHCS JIBYHAIIPABICHHBIM KOIPOMOTOPOM. MOKHO TPEATNONIOXKUTh, YTO CYIIECTBYET
(yHKIIMOHANBHAS CBS3b 1O KpaifHel Mepe MexIy HekoTopbiMu u3 Takux YKPHK u reHamu cocennmx
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o0enkoB. O0HapyxkeHo 4788 reHoB yKPHK, MOITHOCTEIO MITM YaCTHYHO MEPECEKAIOIINXCS ¢ TeHaMu Oeika
M PaCTOJIOKEHHBIX B mpotuBomnonoxHo mernu JIHK, w3 Hux 2700 MOTHOCTBIO PACIIONOXKEHBI BHYTPH
rena Oenka. Ot 7HPHK moryT neiictBoBaTh kak xomiuiementapuas PHK (aatucmpicioas PHK) mmst
MPHK. JIns tpanckpunimu 3tux reHoB THPHK oHM 10KHBI UMETh COOCTBEHHBIC («HHIUBUIYATBHBIE))
npomotopsl. CymectByet 1136 renoB nHPHK, pacnonoxennsix Ha Toii ke nenu JJHK, uto u ren Genka.
Otu rensl 7HPHK MoryT TpaHCKpHOMpOBAaTHCS CO CBOETO NMPOMOTOPA WM BO3HHKATh B pe3yibTaTe
npoueccuHra coorsercrpyromeil MPHK.

Knioueevie cnosa: uxPHK; npomomop, nenepekpwigarowuecs eeuvt HKPHK u  6enka;
nepexpulisatowuecs eetvl HKPHK u 6enxa, oonoxonuiinvie u mro2okonutinvle ceHol HkPHK

SOME FEATURES OF THE ORGANIZATION OF LONG NON-CODING RNA GENES
IN THE HUMAN GENOME

Ayshan Ismayilova*, Aysel Aliyeva', Ilham Shahmuradov*?
YInstitute of Biophysics, Ministry of Education and Science of Azerbaijan Republic
?Institute of Molecular Biology and Biotechnologies, Ministry of Education and Science of
Azerbaijan Republic

Non-coding RNAs (ncRNAs) are RNA sequences that do not code for a polypeptide, resulting from
the transcription of certain DNA regions and undergoing processing (splicing, in some cases adding a
"cap" and poly(A) tail, etc.). In most cases a function of ncRNAs is unknown. According to their length,
NcRNAs are divided into 2 classes: short (<200 nucleotides) ncRNAs and long (=200 nucleotides)
nNcRNAs (IncRNAs). In this study, the genomic localizations of 19,928 human IncRNA and 20,472
protein genes were compared. It was found that about 35% of the IncRNA genes (7109) are located in
close proximity to protein genes or overlap with them. 580 protein and IncRNA gene pairs located head-
to-head at a distance of <300 nc and >50 nc were detected: such gene pairs may or may not be co-
transcribed by a bi-directional promoter. It can be assumed that there is a functional relationship between
at least some of such IncRNAs and neighboring protein genes. 4788 IncRNA genes have been found that
are completely or partially overlapping with protein genes and located in the opposite strand of DNA, and
2700 of them are completely located inside the protein gene. Those INCRNASs can act as antisense RNA)
for mRNA. For the transcription of those InCRNA genes, they must have their own ("individual™)
promoters. There are 1136 INcRNA genes located on the same strand of DNA as the protein gene. Those
InNcRNA genes can be transcribed from their promoter or arise as a result of the processing of the
corresponding mRNA.

Keywords: IncRNA; promoter; non-overlapping INcRNA and protein genes; overlapping IncRNA and
protein genes; single-copy and multi-copy IncCRNA genes
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I11. BIOKIMYA va FIZIOLOGIYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT 633:11:547:9497

BORK BUGDA (Triticim durum Desf.) GENOTIPLORININ STRESS
AMILLORD DAVAMLILIGININ QIYMOTLONDIRILMOSI

X9YALO ABISOVA*, RAMIZ QLiYEV, LALO ABDULLAYEVA
Azorbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106 , Azadhq pr., 155
abishova.xayala@mail.ru

Todgigat bark bugdamin 30 niimunasi Uzarinds aparilmisdir. Magsad bark bugdanmin miixtalif
genotiplarinin quraqhga, duzluluga va ylksak hararato davamhhgin tayini, streslorin meydana goatirdiyi
dayismalarin va har ¢ stress davamh niimunalarin segilmasidir. Hom quragqhga, ham da istiyo davamh
kimi secilmis 6 (K-11-da var. hordeiforme, K-21 var.leucomelan, K-2372 “Mugan”, K-13234 “Comard”,
“Auradur” vo “St Maya”) genotip askar edilmisdir. 17 bugda niimunalorinin quraqhq vo istilik
streslarine davamhih@ miixtalif oldugundan (bazilari quraqhga, digarlari isa istilik streslorina davamli)
onlar ikinci grupa aid edilmiglor. Homin qrupda indeksin intensivliyinin doyismasi 40-48 arasi
olmusdur. 7 nimuna davamsiz kimi secilmisdir. Tadgigat obyekti olan 30 bark bugda niimunasindan
14-0 duz stresina davamli, 10-u davamsiz, 6-s1 iss orta davamh qruplarina aid edilmisdir. Toxumlarin
quraqhyq, istilik duz streslorindan sonra cticarma gabiliyyatina géra giymatlandirma metoduna asasan
har 3 stresa davamh 4 sort vo niimunalor (K-11 var. hordeiforme, K-21 var. leucomelan, K-13234
“Comard”, “Auradur”) secilmisdir. Xlorofil “a+b”-nin gostaricilarina asasen tadgigat obyekti olan
numunalar igarisindan quraqhga davamh 3 sort va nimuna (“Comard”, Mugan, K-2379 var. leucurum)
muayyan edilmisdir. Duza davamh 19 nimunani (021 K-19 var.erythromelan, K-29 var.apulicum, K-20
var.leucomelan, K-21 var.leucomelan, K-2372 Mugan, K-2376 var.apulicum, K-2382 Barakatli-95, K-
2862 var.leucurum, K-4590 Yaqut, K-11653 var. leucurum, K-13228 var.leucomelan, K-13232
var.leucurum, K-13234 “Comord”, Azar-81, Salvarti, K-11272 “Al-3118”, “Gomur”, “Xudaforin” Maya
St.) gostarmak olar. Belslikla, quraghga davamhliq indeksina (quraqhqtistilik faktoru) toxumlarin
duzlu saraitda clicarma faizina, yarpaglarin plastid aparatinda streslorin (quraghq, duzluluq) tasirindan
amala galon doyisikliklora asaslanaraq har iki stresa (quraqhq, duz) davamh 4 sort va nimuna (K-11
var.hordeiforme, K-21 var.leucomelan, K-13234 “Comoard” vo Auradur) secilmisdir. Stress amillara
yiksok davamhhg ila secilmis sort va nimunalor uygun bélgalords akils bilar vo quraghq, yuksak
temperatur, duzluluga davamhihq istiqgamotinds aparilan seleksiya proqramlarinda baslangic material
kimi istifada oluna bilarlar.

Acar sozlar: bugda, stres, davamlilig, quraqhq, istilik, duzlulug, ciicarmo qabiliyyati

GIRIS

Diinyada bas veran global iglim doyismolori Yer kirosinds ekoloji voziyystin agirlasmasina,
quraqliq vo duzlulug kimi stress amillarin slrstlo artmasina sobob olmusdur ki, bu da golocokdo
insanlarin qida mohsullarina olan tolabatinin 6danilmasinds cuddi problemas gatirib ¢ixara bilor. Odur
ki, geyri-alverisli torpag-iqlim soraitindan, o cimladan quraq va duzlu torpaglardan somarali istifado
edilmasi ginuin aktual problemlarindan hesab edilir.
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Hal-hazirda Azorbaycan Elm vo Tosil Nazirliyi Genetik Ehtiyatlar institutunda bugda nov vo
novmuxtalifliklorinin toplanmasi, artirilmasi, Genetik fondun biomiixtalifliyinin muhafizasi problemi
ilo olagadar genis todqigat islori aparilir. Toplanmis bugda niimunolorinin fizioloji parametrlori
hartarafli Oyronilir, onlarin stres amillars davamliliq deracalori (quraglig,duzlulug, istilik) toyin edilir,
faydal xiisusiyyatloro malik genotiplorin seleksiyada istifadssi tovsiys olunur (Aliyev et al., 2022).
Apardigimiz todqiqat islori yuxarida gostarilon problemin bir hissasini toskil edir. Bugda bitkisi uzun
muddatli vegetasiya dovrine malik oldugundan vo bu middst asason yaz-yay dovrlorins tosadif
etdiyindon quraqliq ekstremal faktor kimi bitkinin inkisafina monfi tasir edon asas amillordandir.
Quraghgm tosirindon bitki hlceyralorinin  boéylimasi vo bdélinmasi 6namli  6lglids  zaiflayir,
yarpaglarda agizciglarin agilib-baglanmasi va fotosintez kimi bir ¢ox shamiyyatli fizioloji hadise-
lords bitkilorin normal hoyat foaliyystinin pozulmasi ilo naticalonon ciddi doyismolor bas verir.
Streslar bitkilorin normal boyiima va inkisafini langidir, onlarin mohsuldarligini azaldir (Haciyeva va
b., 2022).

Bitkilorin quraqliq stresino davamliligi onlarin néviindon, genotipindan, su itkisinin daraco va
muddatindan, inkisaf fazasindan, organ vo hiiceyrs tipindon ash olaraq doyisir. Bazi bitkilor su
stresina qarst olduqca hassas olduqlart halda, digarlori bu stress garsi tolerant olur. Daha ¢ox su aldo
etmak gabiliyyatina malik olan va sudan daha ssmarali istifads edan bitkilar quragliga qars1 daha ¢ox
mugavimat gostora bilir.

Muoyyan edilmisdir ki, quragliq stresinin tasiri naticasinds bitkilords yaglarin, nisasta vo karbo-
hidratlarin, miixtalif as1, efir vo s. spesifik maddalorin sintezi va toplanmasi zaiflayir, proteolitik fer-
mentlorin aktivliyi asag1 diistir. Bunun oksins olaraq ziilallarin migdar artir. Masalon, bugda tizarin-
doki todgigatlar gostarilmisdir ki, quraq bolgalorda becarilon sortlar daha yiiksak ziilal, yaxsi suva-
rilan voa ya ritibatli bélgelords becarilon sortar iss daha gox nisasta toplayir. Oxsar noticoalor paxlali
bitkilordo do aldo olunmusdur. Alinan naticalor asasinda bels fikir irali sirmok olar ki, quraq zona-
larda bitkilords ziilallarin migdarmin artmast hom bitkinin enerji talobatin1 6domak, hom do ziilallarin
yuksak hidrofillik xususiyyati hesabina su itkisini azaltmaq moqgsadi dasiyir (Aliyev et al., 2022).

MATERIAL VO METODLAR

Todgigatlar bark bugdanin 30 niimunasi (zorinds aparilmisdir. Tadgigatin mogsadi bark bug-
danin miixtalif genotiplorinin quragliga, duzluluga vo ylksok horaroto davamliligmm tayini vo
streslorin meydana gatirdiyi doyiskanliklorin dyranilmasidir (Olenikova va b.1976; Udevenko, 1988;
Ivanova, 2013).

Donlorin nozarat (su), quraqliq (saxaroza mohlulunda 20 atm.), duzlulug (0,3M NACI)
soraitinds vo istilik (55°C-temperaturda) ultra termostatda (su icerisindo) 25 dogige saxladigdan
sonra, onlarin nazarats nishoton clicarmo gabiliyyatlori toyin edilmisdir. Umumi quraqliga davamlihq
indeksi L=2a+b formulu asasinda hesablanmisdir: L-timumi quraqliga davamliliq indeksi, a-saxaroza
mohlulunda toxumlarm cticorms faizi, b- toxumlarin istilik faktorundan sonra ciicarms faizidir. Eyni
zamanda Yyarpaglarda xlorofill vo karotinoidlorin miqdarimin doyigmasine gora Oyronilon bugda
nimunalorinin quraqliq vo duzlulug streslorine davamliliq doracalori toyin edilmisdir. Bugda
genotiplarinin duzlulug ve quraqliq streslorine davamliligi ilo xlorofilin miqdart arasindaki slageni
Oyronmok moqgsadilo tarla tocriibolorindon  yarpag numunslori  (yuxaridan ikinci yarpaq)
laboratoriyaya gatirilorok onlara duz va quragliq (10 atm. saxaroza) stresi verilmisdir. Bu magsadlo
sahodon gotirilmis yarpaqlardan dairaciklor kasilarak (¢ hissays ayrilmigdir. Har tocriibs variantindan
sagq siisaloring 5 dairacik yerlogdirilmisdir. Birinci hissaya su, digarina isa 2%-li NaCl mohlulu, 3-
cii hissays 10 atm. tozyigli saxaroza mehlulu olavs edilorok, 24°C temperaturda 1 giin saxlamlmigdur.
Sonra dairacikar mahluldan ¢ixarilaraq filtr kagizi ilo qurudulmus va 10 ml sinaq siisosinae kegirilorak
Uzarino 96%-li spirt olavo edildikdon sonra bir negco dogige - dairaciklorin rongi agarana qodor
gaynadilmisdir. Soyuduqdan sonra sinaq siisesinda spirtin hacmi 10 ml-a ¢atdirilmis vo xlorofilin
miqdar spektrofotometrdo xlorofil “a” 665 nm, xlorofil “b” iso 649 nm dalgalarinda 6lgtilmiisdiir.
Duz vs quragliq variantindaki pigment gatiliginin su variantina nisbati tapilmis vo bu nisbat duza,
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quragliga davamli formalarin seg¢ilmosi Uglin bir 6l¢i vahidi Kimi gobul olunmusdur. Alinmig
naticalar na godar yiksak olarsa, o niimuns bir 0 gadar davamli gobul edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bozi bork bugda genotiplori hom quraqliga, hom do istiliyo davamli kimi segilorok 1-Ci
grupa aid edilmisdir. Codvoallords togdim olunmus naticolor sorti isaralorlo: - davamli; = orta
davamli; = davamsiz kimi gostorilmigdir. Bunlardan 6 niimuno (K-11 var.hordeiforme,
K-21 var.leucomelan, K-2372 “Mugan”, K-13234 “Comord”, “Auradur”, “Maya” Standart)
yiiksok davamlidir vo miioyon edilmisdir ki, davamliliq indekslorinin doyismasi 50-60 % arasi
olmugdur. 17 bugda nlimunolorinin quraqliq vo istilik streslorino davamliligi miixtolif
oldugundan (bozilori quragqliga, digorlori isa istilik streslorine davamli) onlar ikinci qrupa aid
edilmiglor. Homin qrupda indeksin intensivliyinin doyismasi 40-48% arasi olmusdur. Yeddi
niimuns (K-2376 var.apulicum, K-2378 var.provinciale, k-4588 var.provinciale, K-4590 Yaqut,
K-13232 var.leucurum, 021 K-12 var.leucomelan, K-13238 var.apulicum) iso davamsiz kimi
miioyyon edilmisdir (Sliyev vo b., 2011).

Todgigat obyekti olan 30 bork bugda niimunasindon 14-dii duz stresino davamli, 10-u orta
davamli, 6-s1 iso davamsiz qruplarina aid edilmisdir. Toxumlarin quraqliq, istilik duz
streslorindon sonra ciicormo gabiliyyotino goro qiymotlondirmo metoduna osason hor 3 streso
davamli 4 sort vo niimunalor (K-11 var.hordeiforme, K-21 var.leucomelan, K-13234 “Comard”,
“Auradur”) secilmisdir (cadval 1). Institutun tocriibo sahosindon oldo edilmis 30 bork bugda
niimunalorin  yarpaglarinda xlorofilin miqdarinin quraqli§a vo duzluluga davamliliginin
doyigsmosinin noticoloricadval 2-do verilmisdir. Bork bugda niimunolorinin yarpaglarindaki
xlorofilin miqdarinin toyini {izra todqiqatlarin naticaleri quraqliq ve duz stresino moruz qalmis
bugda novmiixtolifliklorinin yarpaqglarinda xlorofil “a”, “b”-ni,“a” vo “b”-nin comini, “a”’-nin
“b”-ya nisbatini gostarir.

Molumdur ki, bitkilorin fotosintez  gostoricilori  sort vo niimunolorin  genetik
xiisusiyyatlorindon va aqroekoloji soraitdon asili olaraq kifayst qodor genis doyiskenliys moruz
galir. Bu faktorlardan istifado edorok seleksiya prosessindo istor baslangic materialin
secilmasindo, istorsado alinmig yeni hibrid, xatt vo sortlarin qiymatlondirilmasinds perspektiv
formalarin agkar edilmosindo miihiim naliyyat oldo etmok miimkiindiir.

Pigmentlar fotosintez prosesinds oksidlagdirici va fotosintetik fosforlasmada, bir s6zlo bitki
organizmindo imumi maddolor miibadilosindo istirak edirlor. Xlorofillor (xlisuson “b”) bitkinin
xarici miihitin olverigsiz amillorina qarst uygunlagsmasinda boyiik rol oynayir. Uygunlagsma
zamani xlorofil “a”-nin “b”-yo nisbotinin bir godor azalmasi vo ya ¢oxalmasi bitkido gedon
fizioloji proseslorde 6z oksini tapir.

Cadval 2-do xlorofil “a+b”-nin gostaricilorine osason todqiqat obyekti olan niimunslor
icorisindon quraqliga davamli 16 niimuns (021 K-29 var.apulicum, 021 K-12 var.leucomelan,
021 K-20 var.leucomelan, 021 K-21 var.leucomelan, K-2374 var.leucurum, K-2376
var.apulicum, K-2380 var.leucomelan, K-2382 Borokotli-95, K-2862 var.leucurum,
K-11653 var.leucurum, K-13234 Comord, K-13238 var.apulicum, Salvarti, K-11272 Al-3118,
Gomur, Xudaforin) miioyyon edilmigdir. 12 nlimuns orta davamli, iki niimuno iso davamsiz kimi
giymatlondirilmisdir.

Duza davamli 19 nimunoni (021 K-19 var.erythromelan, K-29 var.apulicum,
K-20 var.leucomelan, K-21 var.leucomelan, K-2372 Mugan, K-2376 var.apulicum, K-2382
Borakotli-95, K-2862 var.leucurum, K-4590 Yaqut, K-11653 wvar. leucurum, K-13228
var.leucomelan, K-13232 var.leucurum, K-13234 “Comord”, Azor-81, Salvarti, K-11272
“Al-3118”, “Gomur”, “Xudaforin” Maya St.) gostormok olar. Duza orta davamli 9 niimuna,
davamsiz iso 2 niimuno askar edilmisdir (Cadval 2).
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Bork bugda (T.durum Desf. ) toxumlarinin quraqliq, istilik, duz streslarindon sonra vl
cilicorma gabiliyyatinoe goro gqiymotlondirilmosi
Ciicormo, % Umumi Qrupda
AGRI Novmiixtalifliyi . quraqhga Quraqhga indeksin
Kataloq Su Saxaroza Ismﬂf DUZ_ davamhlihq davamhiiq intensivliyinin
Noss mohlulu | stresi | stresi i deksi grupu doyismasi
1 2 3 4 5 6 7 8 9
Maya St. 100 15 23 11 51 | 50-60
k-2376 | var.apulicum 100 10 8 15- 28 il 33-28
k-2377 | Vigar 100 9 26 40= 44 I 40-48
k-2378 | var.provinciale 100 10 15 10= 35 il 33-28
k-2379 | var.leucurum 100 13 20 = 46 I 40-43
k-2380 | var.leucomelan 100 14 20 15- 48 I 40-48
k-2382 | Borokotli-95 100 16 12 14- 44 I 40-48
k-2862 | var.leucurum 100 10 20 15- 40 I 40-48
k-4588 | var.provinciale 100 10 15 20- 35 1l 32-28
k-4590 | Yaqut 100 12 8 24- 32 i 32-28
k-11653 | var.leucurum 100 10 18 25- 38 I 32-28
k-13228 | var.leucomelan 100 8 26 12= 72 I 40-48
k-13232 | var.leucurum 100 4 25 18- 33 " 33-28
021 k-19 | var.erythromelan 100 10 20 6= 40 I 40-48
021 k-29 | var.apulicum 100 15 10 = 40 I 40-48
021 k-11 | var.hordeiforme 100 15 22 12- 52 | 50-48
021 k-12 | var.leucomelan 100 15 6 = 36 " 33-28
021 k-20 | var.leucomelan 100 18 10 6= 46 I 40-43
021 k-21 | var.leucomelan 100 19 22 14- 60 | 50-60
k-2372 | Mugan 100 11 28 = 50 I 50-60
k-2374 | var.leucurum 100 10 20 8= 40 I 40-43
k-11654 | var.leucurum 100 10 15 32= 38 I 40-43
k-13234 | Comord 100 12 30 12- 60 I 50-60
k-13238 | var.apulicum 100 10 10 15- 30 il 33-28
Azor 81 100 10 6 8= 43 I 40-48
Salvart1 100 10 15 10= 40 I 40-48
k-11272 | Al-3118 100 11 18 8= 39 I 40-48
Gomur 100 11 16 7= 40 I 40-48
Xudafarin 100 7 10 10= 37 I 40-48
Auradur 100 20 12 12- 50 | 50-60
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Secilmis niimunalor igorisindo xloroplastlarin yiiksok fotokimyovi foalligina goro 3 némrali
cadvalds “Comard” sortunu gostormak olar. Bu sortda xlorofil “a” nazarat variantinda 6.31 pg,
quraqliq variantinda 5.81 pg, duz variantinda iso 7.25 pg olmusdur. Xlorofil “b”-nin gdstori-
cilorine nozor salsaq: nazaratdo 2.22, quraqligda 1.91, duz variantinda isa 2.03 pgolmusdur.
Gostorilon naticolore asason bu niimunads xlorofil (a+b)-nin nozaroto gore faiz gdstoricisi 110,
duz variantinda iso 111 oldugu ii¢lin davamli kimi secilmisdir.

Bitkilorin quraqliga, istiliyo vo duza davamliliginin qiymaotlondirilmasindo yarpaqglardaki
xlorofil “a”-nin “b”-ys nisbati do miioyyan ohomiyyoto malikdir. Xlorofil “a”-nin, xiisuson do
“b”-nin miqdarmin artmasi onlarin giines isigmin miioyyan uzunluglu dalgalarini udma
imkanlarint genislondirir. Todqiqat obyekti olan niimunalor icarisindon quraqliq ve duz
stresindon sonra xlorofil “a”-nin “b”-ys olan yiiksok nisbati 8 niimunada: K-29 var.apulicum, K-
20 var.leucomelan, K-2376 var.apulicum, K-2862 var.leucurum, Salvarti, K-11272 Gomur
Xudaforin sortu miisahido edilmisdir.

Streso moruz qalmis yarpaq niimunalorinds xlorofillo barabor karotinoidlorin do doyisilmasi
Oyronilmisdir. Karotinoidlor asagi dalga uzunlugunda is1g1 udaraq, xlorofilo Otiiriir vo onu
oksidlosmodon qoruyur. Cadval 3-don goriintidiiyli kimi har iki streso davamli kimi se¢ilmis K-
11 var.hordeiformeniimunosindo streso moruz qalmis niimunonin yarpaqlarinda karotinoidin
miqdar1 nazaratde 0.21 mg/l oldugu halda quraqliq variantinda 0,32, duz stresi variantinda isa
0,56 mg/l olmusdur. Viigar sortunun yarpaqlarinda nozarst variantinda 0,23 mq/l karotinoid
oldugu halda quraqliq variantinda bu gostarici 0,29, duz variantinda iss 0,55 olmusdur.

Bork bugda niimunolorinin yarpaglarindaki xlorofilin miqdarinin tayini lzro tadqiqatlarin
naticalori quraqliq vo duz stresine moruz qalmis bugda novmiixtolifliklorinin yarpaqlarinda xlorofil
“a”, “b”-ni,“a” va “b”-nin comini, “a”-mn “b”-ys nisbatini gostarir (Cadval 2).

Molumdur ki, bitkilarin fotosintez géstaricilori sort vo nimunalarin genetik xususiyyatlorindan
Vo aqroekoloji soraitdon asili olaraq kifayst godor genis doyiskonliys maruz qalir. Bu faktorlardan
istifado edarok seleksiya prosessinds istor baslangic materialin segilmasinda, istorsads alinmis yeni
hibrid, Xott vo sortlarin giymatlondirilmasinds perspektiv formalarin askar edilmasinde muhim
naliyyat alds etmok mimkundur.

Pigmentlor fotosintez prosesinds oksidlosdirici vo fotosintetik fosforlasmada, bir sézlo bitki
organizminda Umumi maddolor mibadilasinds istirak edirlor. Xlorofillor (xsuson “b”) bitkinin
xarici mahitin olverissiz amillarino garsi uygunlasmasinda boyiik rol oynayir. Uygunlasma zamani
xlorofil “@”-nmn “b”-ya nishatinin bir godor azalmasi vo ya ¢oxalmasi bitkido gedan fizioloji
proseslords 6z oksini tapir.

Codval 2-do xlorofil “atb”-nin gostaricilorino asason todgigat obyekti olan nimunalor
icorisindan quragliga davamli 3 niimuno, duza davaml iso 12 nimuns (a+b gdstoricilarina gors)
secilmigdir va (-) isarasi ilo gostorilmigdir.

Secilmis niimunalor igarisinda xloroplastlarin yiiksok fotokimyavi foalligina goro cadvoaldo
“Comard” sortunu gostarmok olar. Bu sortda xlorofil “a” nozarot variantinda 6.31 pg, quraqliq
variantinda 5.81 pg, duz variantinda iso 7.25 pg olmusdur. Xlorofil “b”-nin gostaricilorine nozor
salsaq: nozarstds 2.22, quragligda 1.91, duz variantinda iso 2.03 pg olmusdur. Gostarilon naticalara
asasan bu nimunada xlorofil (a+b)-nin nozarsto gors faiz gostericisi 110, duz variantinda iso 111
oldugu ti¢iin davamli kimi secilmisdir.

Bitkilorin quragliga, istiliys vo duza davamliliginin giymatlondirilmasinds yarpaglardaki xlorofil
“a’-nin “b”-ya nisbati do mioyyan oshomiyyoto malikdir. Xlorofil “a”-nin, xiisusan do “b”-nin
miqdarin artmasi onlarin glinos is1gmin miioyyon uzunluglu dalgalarini udma imkanlarim
genislondirir. Todgigat obyekti olan niimunalar icarisindon quarqliq va duz stresindan sonra xlorofil
“a’-nin “b”-ys olan yiksok nisbati 8 nimunada: K-29 var.apulicum, K-20 var.leucomelan, K-2376
var.apulicum, K-2862 var.leucurum, Salvarti, K-11272 Gomur Xudaforin sortu  miisahido
edilmisdir.
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Streso moruz galmis yarpaq niimunalorinds xlorofillo borabor karotinoidlorin do doyisilmasi
Oyronilmisdir. Karotinoidlor asagi dal§a uzunlugunda isig1 udaraq, xlorofilo OtUrir va onu
oksidlasmadan goruyur. Cadval 3-don gorinudiyd kimi hor iki streso davamli kimi segilmis K-11
var.hordeiforme niimunasinds streso maruz qalmis niimunsnin yarpaglarinda karotinoidin miqdari
nozaratdo 0.21 mg/l oldugu halda quraghq variantinda 0,32, duz stresi variantinda isa 0,56 mq/I
olmusdur. Viigar sortunun yarpaqlarinda nozarst variantinda 0,23 mgq/l karotinoid oldugu halda
quragliq variantinda bu gostorici 0,29, duz variantinda iss 0,55 olmusdur.

NOTICO

Belaliklo, quragliga davamliliq indeksina (quraqligtistilik faktoru), toxumlarin duzlu soraitds
clicarma faizins, yarpaglarmn plastid aparatinda streslorin (quraqliq, duzluluq) tasirindon amols galon
dayisikliklora asason har iki stress (quraqliq, duz) davamli 4 sort vo nimuns - K-11 var.hordeiforme,
K-21 var.leucomelan, K-13234 Comard vo Aura segilmisdir. Stres amillarins yiiksok davamliligr ilo
se¢ilmis bu niimunslor uygun bdlgalords okilo bilor vo quraqlg, istilik, duzluluga davamliliq
istigamatindos aparilan hibridlagdirms islarinds valideyn forma kimi istifads oluna bilarlar.
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OLIEHKA YCTOMYUBOCTHU '’EHOTHUIIOB TBEPJIOM ITIIIEHALIBI
(Triticim durum Desf.) K CTPECCOBbIM ®AKTOPAM

Xasina AobimoBa*, Pamu3s Anues, Jlana A0ayiiaeBa
HUncmumym eenemuueckux pecypcoe Munucmepcmesa nayku u oopasosarusi Azepoatioscanckoii Pecnybnuxu

UccnenoBanne mposeaeHo Ha 30-Tu oOpasuax TBepaoi muieHuusl. Llenpio wccnenoBaHus ObLIO
oIpeaesieHHe YCTOMYMBOCTH PAa3IMUHBIX TEHOTHIIOB TBEPAOH MIIEHUIIBI K cTpeccaM (3acyxe, 3aCOJICHHUIO,
BBICOKOH Temmeparype). 6 oOpasloB Tokazamud cebsi Kak 3acyxo u Jkapoycroiumpple (K-11
var.hordeiforme, K-21 var.leucomelan, K-2372 “Mughan”, K-13234 “Comard”, “Auradur”, Maya
St.).Paznuynas ycTOMYMBOCTD K 3aCyXe M TEIUIOBOMY cTpeccy HaOmoaanoch y 17 o0pa3loB X OTHECIH
KO BTOpOW IpymIie, B KOTOPOH N3MEHEHHE HHTEHCUBHOCTH 3TOTO IMOKA3aTeNsd HaXOAWIOCh B mpenenax 40-
48%. 7 TeHOTHIIOB BHIACTWIN Kak Heycroitumssie. M3 30-Ti 00pasia TBep 0¥ MIeHUIsl 14 onpeaeneHs
Kak ycToiuusele,10 — cpeqHeycToiumBbIe, 6-HEYCTOWUUBBIE K COJIEBOMY cTpeccy. Ilo MeToanke oneHkn
BCXOXKECTH CEMSIH TOCJIEe BO3JIEHCTBUSI BOJHOTO, TEIJIOBOTO, COJEBOTO CTPECCOB BBIACNEHO 4 copTa U
obpasma, ycroiumBbie KO BceM 3-em crpeccam (K-11 var.hordeiforme, K-21 var.leucomelan, K-13234
Comard, Auradur).Ha ocHoBaHuu moka3sareneil xiopoduiia «a+0» u3 uuciaa oOpasioB, sBHBIIUXCS
00BEKTOM HccleoBaHusl ObUIM 0TOOpaHbl. 16 3acyxoycroitumBeix u 19 (021 K-19var.erythromelan,
K-29 var.apulicum, K-20 var.leucomelan, K-21 var.leucomelan, K-2372 Mugan, K-2376 var.apulicum,
K-2382  Borokotli-95, K-2862 var.leucurum, K-4590 Yaqut, K-11653 var. leucurum,
K-13228 var.leucomelan, K-13232var.leucurum, K-13234 “Comord”, Azor-81, Salvarti, K-11272
“Al-3118”, “Gomur”, “Xudaforin”, Maya St.) coneycroitunBbix 00pasioB. Ha ocHoBaHMH HHIEKCa
3aCyX0yCTOWYMBOCTU ((akTop 3acyxa +TeIio), MO MPOIEHTY BCXOXKECTH CEMsH B YCIOBHSX 3aCyXH,
W3MEHEHUI TPOUCXOAANINX B TUIACTHUIHOM armapaTre JHCTHhEB, BBI3BAHHBIX BO3JEHCTBHEM CTPECCOB
(3acyxa, 3aconenne) ObUTH O0TOOpaHB! 4 00pasia, ycroituusel kK oboum crpeccam: K-11 var.hordeiforme,
K-21 var.leucomelan, K-13234 Comoard, Auradur. O6pa3iisl, yCTOHUYHBEIE K CTPECCOBBIM (PaKTopam,
MOJKHO BBICRXKHBATh B TOAXOMAIIMX PETMOHAX W HCIIONB30BaTh B KAaYeCTBE POJIUTENLCKUX (OpM B
CEJIEKIIMOHHBIX Pa00TaxX B HANPABICHUH YCTOWYHMBOCTH K 3aCyXe, JKape M 3aCOJICHHI0. MBI peKOMEHIyeM
UCIIOJIB30BaTh COpTa M 00pa3ibl, 001aaroe BEICOKOH YCTOHYMBOCTBIO K CTPECCOBBIM (hakTopam, B
KauecTBE HWCXOIHOTO CEJIeKIMOHHOTO MaTepuania B CENEKIMOHHBIX paboTaX, TWPOBOJUMBIX B
HaANPaBIEHUH YCTOWYMBOCTH K 3aCyXe, BBICOKMM TEMIIEpaTypaM W 3aCOJIEHHI0 B COOTBETCTBYIOIIHMX
peruoHax.

Knrouesvie cnosa: nuwenuya, cmpecc, yCWlOMVIlMGOCH’Zb, 3acyxa, menjo, 3aconerue, 6CX0xcecms CeEMAH

ASSESSMENT OF TOLERANCE OF DURUM WHEAT GENOTYPES
(Triticim durum Desf.) TO STRESS FACTORS

Khayala Abisova*, Ramiz Aliyev, Lala Abdullayeva
Genetic Resources Institute, Ministry of Science and Education of Republic of Azerbaijan

The study was carried out on 30 accessions of durum wheat. The goal of research is to determine the
tolerant durum wheat genotypes affected by drought, salinity stresses. 6 samples were drought and heat
tolerant (K-11 var. hordeiforme, K-21 var. leucomelan, K-2372 Mugan, K-13234-Comord, Auradur,
Maya St). Various resistance was observed in 17 wheat varieties they were assigned to the second group,
in which the change in the intensity of this parameter was in the range of 40-48%. 7 species were
recorded as unsustainable. 14 accessions of the 30 wheat varieties were recorded as resistant to salt stress,
10 were moderately tolerant, and 6 were intolerant. According to the seed germination assessment
method, 4 accessions were resistant to all 3 stresses.(K-11 var.hordeiforme, K-21 var.leucomelan, K-
13234 Comard, Auradur).

16 drought-resistant samples and 19(021 K-19 var.erythromelan, K-29 var.apulicum, K-20
var.leucomelan, K-21 var.leucomelan, K-2372 Mugan, K-2376 var.apulicum, K-2382 Barakotli-95,
K-2862 var.leucurum, K-4590 Yaqut, K-11653 wvar. leucurum, K-13228var.leucomelan,
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K-13232var.leucurum, K-13234 “Comord”, Azor-81, Salvarti, K-11272 *“Al-3118”, “Gomur”,
“Xudafarin” Maya St.) salt-tolerant samples were selected based on the parameters chlorophyll "a + b".
Thus, based on the drought index (drought factor + heat), on the percentage of seed germination in saline
conditions, changes happened in the chloroplasts of leaves chy stresses (drought, salinity), we can come
the following conclusion. Selected 4 samples resistant to both stresses (drought, salinity). These are K-11
var.hordeiforme, K-21(var.leucomelan), Comord, Auradur. So these highly resistant, stress-selected
accessions can be utilizated as parental forms in breeding efforts towards drought, heat and salinity
tolerance.

Keywords: wheat, stress, resistance, drought, salinity, heat, seed germination
Capa tagdim etmisdir: Mehrac Abbasov, b.e.d., dosent

Redaksiyaya daxil olma tarixi: 22.05.2023

Takrar islonmaya gondarilma tarixi: 23.06.2023
Capa gabul edilma tarixi: 27.07.2023
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UOT 635.657.658

YENI NOXUD (Cicer arietinum L) KOLLEKSIYASINDA QURAQLIQ VO
DUZ STRESINO DAVAMLILIGIN TODQiQi

SOIDO HOSONOVA*, TORAVOT HUSEYNOVA, ROFIQO HOSONOVA, RAMIZ SLIYEV
Azorbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlq pr.,
155

Seidehesenova86@gmail.com

ICARDA-dan olda edilmis 27 noxud (Cicer arietinum L.) niimunasi normal vo quraqhq
soraitlorindos becarilorok mahsuldarhq gostaricilari asasinda stress hassashq indeksi hesablanmis va
bazi fizioloji parametrlor asasinda kompleks tadqiq olunmusdur. Quraghga vo duzluluga
davamliliq daracalorini giymoatlondirmak moaqsadi ilo onlardan ci¢oklomo fazasinda yarpaq
niimunalori gotiiriilmiis, streslo slagadar fotosintez gostaricilorindon olan xlorofil a, xlorofil b,
xlorofil a+b-nin va karotinoidlarin miqdarinda bas veran doayisiklikloar miiayyanlasdirilorak stresa
davamh niimunalar secilmisdir. Oyranilon 27 noxud niimunasindan Flip.11-06¢, F.10-345c, F.10-
333¢c, F.11-158c, F.11-11c, F.11-66¢c, F.11-05c, F.11-09c, F.11-40c, F.11-45¢c, F.11-32c, F.10-364c,
F.11-22c, F.11-21c, F.10-338c - duza yiiksak davamh, F. 11-11c., F.10-337c., F.11-158c., F. 11-06c.,
F.11-40c, F.11-09c, F.11-05c, F.11-22c F.10-355¢c, F.10-318c, F.11-58c, F.11-134c, F.10-364c, F.11-
45¢, F.93-93 iso quraqhga yiiksok davamh kimi giymatlondirilmisdir. Flip. 11-11c, F.11-158c., F.
11-06c¢., F.11-40c, F.11-09c, F.11-05c, F.11-22c., F.10-364c, F.11-45¢ niimunalari isa har 2 stresd -
ham quraqhga, ham dd duza yiiksok davamh kimi giymatlondirilmisdir. Apardigimz todqiqatin
naticalorinin daqiqliyini arasdirmaq maqsadi ilo normal va quraqliq soraitlorinds becarilarak noxud
niimundlorinin stresa hossashq indeksi hesablanmig, statistik metodlarin komoyi ilo tohlil
edilmisdir. Quraqliq soraitinds bitkinin hiindiirlityiinds, 100 toxumun kiitlasinds, bir bitkido
toxumlarin sayinda kaskin forq qeyds alinmamisdir. Normal soraitds bitkinin hiindiirliiyii 55,7-
90,4 sm, quraqhliq soraitinda iso 50,3-78,5 sm, 100 toxumun Kiitlasi isa normal saraitds 20,7-74,8q,
quraqhq soraitinds iss 20,3-66,6q olmusdur. Klaster analizino dsason niimunslor 3 klasterds
qruplasmis, I klasterdo qruplasmus F.11-22¢c F.10-355c, F.10-318c, F.10-345c., F.11-151c, F.11-
125¢., F.11-163c., F.11-66¢c, F.11-102¢ niimunalari orta davaml, II klasterds qruplasmmus F.11-32c,
F.11-21c, F.10-333c, F.11-08c, F11-332c. niimunalori az davamh, I1I klasterds yer alan F. 11-11c.,
F.10-337c., F.11-158c., F. 11-06c., F.11-40c, F.11-09c, F.11-05c, F.11-58¢c, F.11-134c, F.10-364c, F.11-
45c, F.93-93¢ niimunalori isd stresd hassashq indeksinin an asag1 qiymati (0,21-0,37) ilo xarakterizo
olunaragq stress yiiksok davamh niimunslor kimi qiymatlondirilmisdir.

Acar sézlar: noxud, genotip, xlorofil, karotinoid, stress, SHI, dendrogram

GIRIS

Noxud quraqliga vo yiiksok horarato davamliligina géro ohomiyyatini illor kegdikco daha
da artiran bir bitkidir (Muriuki et al., 2018). Buna goro do son illordo noxudla bagli todqiqatlar
artmaqdadir. Olkomizdo noxudun bir torofdon miixtolif rayonlara vo iglim soraitine, digor
torofdon miixtalif totbiq saholorino uygun sortlar1 yaradilir vo forqli ekoloji soraitlordo agronomik
tadqiqatlar aparilir. Bitki istehsalinin qarsisini alan asas faktorlardan biri torpaqda duzlulugun va
global iglim doyisikliklarilo alagodar quragligin artmasidir (Muriuki et al., 2020; Kimurto, 2017).
Hom movcud olan okin sahalorinin somorali istifadasi, ham do golocakds istehsal planlarinin
aparilmasi {i¢lin miixtalif sort vo niimunslorin quragliga vo duzluluga davamliligini todqiq etmok
lazimdir. Duz stresinin bitkilords bir sira monfi tasirlori vardir ki, bunlardan biri do xlorofilin
qurulusunun doyisilmosidir (Abeer et al., 2015). Aparilmis todqiqatlar zamani duz stresinin
bikilards xlorofil, fosfor, K va NaCl balansim1 azaltdigini, Ca vo Na konsentrasiyasini artirdigi
geyd olunur (Farooq, 2017; Dadasoglu, 2020). Homginin bazi bitkilordo duz stresi yapraqglarda
xlorofil a, xlorofil b vo karotinoidin miqdarin1 azaldir (Zeitelhofer et al., 2022). Duz stresi
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yarpaqda su balansimi azaldir, yarpaq hiiceyroalorindo membran zodolonmasini artirir (Abeer et
al., 2014).

Apardigimiz tadqiqgat isi noxud niimunslorindo miixtalif torpaq duzlulugu vo quraqligin bozi
fizioloji tesirlorini tadqiq etmak, niimunaleri quraghigadavamliliina vo duzadavamliligina gora
gruplasdirmaq mogsadilo hoyata kegirilmisdir.

MATERIAL VO METODLAR

Tadqiqat isi Genetik Ehtiyatlar institutunda hoyata kegirilmisdir. 27 noxud niimunasi (Cicer
arietinum L.) Institutun Abseron Tocriilbo Bazasinda vo Okingilik ETInstitutunun Colilabad
Bolgo ocriibs Stansiyasinda 2 tokrarda okilmis, vegetasiya miiddoti boyunca bitkilor izarinda
morfoloji vo fenoloji miisahidolor aparilmisdir. Cigoklomo fazasinda gotiiriilon yarpag
nimunolorina laboratoriya soraitindo quraqliq vo duz streslori totbiq edilmisdir. Quraqliga
davamliligr tayin etmok i¢lin stresa hassasliq v tolerantliq indekslarindon istifads olunmusdur:

~ TOL=Yp-Ys
SHI = [1-Yp/Ys]/[1-YsMYph]
Burada Y p-genotipin normal soraitdo mohsuldarligi, Ys- gen0t1p1n stres soraitindo mohsuldarligi,
- biitiin genotiplorin stress soraitinde mohsuldarligi, Yp~ -biitiin genotiplorin normal soraitdo

mshsuldar11g1d1r
Alinmis naticalor asasinda SPSS komputer progqrami vasitasilo dendroqram qurulmusdur.

Laboratoriya soraitinds quraqliq vo duz streslorino davamliligla slagadar osas fizioloji para-
metrlardan olan - xlorofil a, b, a+b-nin va karotinoidlorin migdari toyin edilmisdir. Bu magsadlo
sahadan har tacrlibs variantindan gotiiriilmiis yarpaqlardan sinaq siisolorine 5 dairacik yerlosdiril-
misdir. Onlarin tizarina nazarst varianti ligiin su, tocriibs varianti tiglin osmotik mohlullar — qu-
ragliq tgun 20 atm tozyiqli saxaroza mohlulu, duz stresi tgiin 2%-li NaCL moahlulu slaves edilos-
rok, 24 saat muddstine saxlanilmisdir. Sonra dairaciklor mohluldan ¢ixarilaraq filtr kagizi ilo
qurudulmus vo icarisiinds spirt olan 10 ml-lik sinaq stisalorino kecirildikdon sonra bir negos
doqige (dairaciklorin rongi agarana godor) qaynadilmisdir. Soyuduqdan sonra sinaq siisole-
rindoki mahlullarin hacmi 10 ml-o gatdirilmis vo spektrofotometrds (UV - 3100PC, Yaponiya)
xlorofilin a, b formalarinin, xloorofilin imumi miqdarimin (a+b) optik sixlig: iki dalga uzun-
lugunda - Dggs Deag, Karotinoidlorin miqdari iso Dysp dalga uzunlugunda olgiilmiisdiir. Spektro-
fotometrds 6lcdiikdon sonra metodikaya asasan xlorofil a, b vo a+b-nin {imumi miqdan asagi-
daki diisturla statistik hesablanmigdir: C,=13,70 X Dggs — 5,76 X Dggg: Cp=25,80 X Dgag — 7,6 X
Dess: Ca+ Cp = 6,10 X Dggs + 20,04 X Degag

Burada C, - xlorofil a-nin miqdari; Cy - xlorofil b -nin miqdar1; C, + Cy, - xlorofil a+b-nin
imumi miqdardir.

Karotinoidlorin migdarinin hesablanmasi 4,695 x Dysp - 0,268 x (C; + Cp ) dusturu ils
aparilmigdir.

Pigmentlorin  (xlorofilin vo karotinoidlorin) depresiya doaracalori (Z) asagidaki formulla

toyin edilmisdir: Z=100 - = 100%,
Y - tocriibs variantinda todqiqg olunan orta gostarici;
X — nazarat variantindaki gostarici.

Stress davamliliq doracalori agkar edilmis vo quarqliga, duza yiiksok davamli, orta davamli
Vo az davamli niimunalor secilorak giymatlondirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Xlorofilin imumi miqdarinin artmasi bitkilerin quraqliq ve duzluluq streslorine uygunlasma
reaksiyas1 hesab edilo bilor. ©Odobiyyatdan da molumdur ki, streso moruz qalmis bitkilorin
yarpaqlarinda ¢oxlu miqdarda mohkom birlosmis xlorofil olur vo stress zamani onlar
doyisikliys az moruz qalir (Zeitelhofer et al., 2022). Ona goro do quraqliga vo duza davamli
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bitkilorin pigment sistemi streso davamsiz olan bitkilorlo miiqayisado, stresin tosirindon az doyi-
sikliklorlo xarakterizo olunur. Bu doyisiklik osason labil birlogsmis xlorofil a-nin hesabina bas
verir, xlorofil b iso daha mohkam olub doyisikliys az moaruz qalir. Bu da xlorofil a ilo miiqayi-
sado xlorofil b-ds olan su molekulunun ¢ox moéhkom enerjiys malik olagasi ilo korrelyasiya
olunur. Biitiin bunlar stress zamani bitkilorin pigment sisteminin miihiim rol oynadigini siibut
edir (Hosseinzadeh et al., 2018).

Tadqiq olunan — F. 11-11c., F.10-337c., F.11-158c., F. 11-06¢., F.11-40c, F.11-09c, F.11-
05c, F.11-22c F.10-355¢c, F.10-318c, F.11-58c, F.11-134c, F.10-364c, F.11-45c, F.93-93 noxud
numunoslori — quragliga yiiksok davamli kimi qiymotlondirilmisdir. Belo ki, homin niimunalords
quraqligin tosirindon xlorofilin miqdarmin doyisilmasi 101,5% - 145,5% toskil etmisdir, yoni
xlorofilin stres-depresiya doracasi miisahido edilmomisdir (cadval 1).

Cadval 1
Noxud (Cicer arietinum L.) niimunslarinin quraqliga davamliliginin fizioloj1 parametrlor osasinda
giymsetlondirilmasi
Vahid yarpaq sahasinda xlorofilin miqdar, Karotinoidlarin Z
Ne |Niimunanin mkq miqdari, I/mq
ad Xlorofil a+b Quraghgmm | Xlorofilin | Nozarat| Saxaroza
Nazarat |Saxaroza tQSirinfi?n stress
xlorofilin | depresiya
miqdarmimn | daracasi,
dayisilmasi, %
%
1. |Flip.11-11c |5.22 7.59 145,49 0 0.384 |0.554 144.3
2. |F.10-337c 4.09 5.81 142,18 0 0.280 ]0.389 138,9
3. |F.11-158c 3.27 4.57 139,52 0 0.2475 |0.3285 132,7
4. |F.11-06c 3.42 4.30 126,04 0 0.30 0.28 99333
5. [F.11-40c 4.35 2.73 125,44 0 0.30 0.18 60.74
6. |[F.11-09c 3.03 3.78 124,67 0 0.217 ]0.2815 129.7
7. |F.11-05c 3.81 4.56 119,73 0 0.281 ]0.341 121.3
8. [F.11-22c 6.14 7.12 116,03 0 0.435 ]0.519 117,0
9. |F.10-355c 5.74 6.44 112,22 0 0.46 0.507 110.3
10. |F.10-318c 4.17 4.65 111,48 0 0.387 ]0.4255 110,0
11. |F.10-338c 3.67 4.08 110,95 0 0.2405 |0.2365 98.34
12. |F.11-58c 3.01 3.25 107,74 0 0.2582 |0.3038 117.7
13. |F.11-134c 4.02 4.21 104,57 0 0.3012 |0.3255 108,1
14. |F.10-364c 3.11 3.20 102,96 0 0.245 ]0.25 102,0
15. |F.11-45c 3.27 3.33 101,99 0 0.2405 |0.264 109,77
16. |F.93-93c 5.61 5.69 101,55 0 0.38 0.36 94.74
17. |F.10-345c 4.48 4.54 101,38 0 0.26 0.29 110.96
18. |F.11-151c 2.21 4.46 101,00 0 0.3532 |0.3551 100.55
19. |F.11-125c 2.26 2.25 99,86 0,14 0.174 ]0.178 102.30
20. |F.11-163c 3.76 3.64 96,92 3,8 0.1525 |0.12 78.69
21. |F.11-66¢ 3.28 3.04 92,51 7,49 0.24 0.234 102,5
22. |F.11-102c 4.16 3,85 92,54 7,46 0.36 0.33 91.66
23. |F.11-32c 3.69 3.21 86,97 13,03 0.269 ]0.240 89.24
24. |F.11-21c 4.14 3.57 86,11 13,89 0.306 |0.259 84.64
25. |F.10-333c 4.04 3.17 78,55 21,5 0.243 |0.272 111.7
26. |F.11-08c 4.56 3.41 74,84 25,16 0.3475 |0.252 72.52
27. |F.10-332c 4.42 3.25 73,54 26,46 0.28 0.26 94.8
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Todqiq edilon F.10-345c., F.11-151c, F.11-125c., F.11-163c., F.11-66¢c, F.11-102c. noxud
niimunalori quraqliga orta davamli, F.11-32c, F.11-21c, F.10-333c, F.11-08c, F-332¢ niimunalori iso
az davamli kimi se¢ilmisdir. Quraqgliq stresino hossas niimunalor agkarlanmamisdir (codval 1).

Tadqiq olunan 27 noxud niimunasinin duzluluga davamliliginin gostaricilori codval 2-do
gostorilmisdir.

Cadval 2
Noxud (Cicer arietinum L.) niimunslarinin duzluluga davamliliginin
fizioloji parametrlor asasinda qiymoatlondirilmasi

Ne | Niilmunanin | Vahid yarpaq sahasinds xlorofilin miqdari, Karotinoidin Karotinoidi
adi Mkqg miqdari, I/mq n miqdari,
%
Xlorofil a+b NaCl-un | Xlorofilin | Nazarat | NaCl
tasirindon stress
Nozarat | NaCl xlorofilin | depresiya
migdarmin | daracasi
dayisilmasi %- Is
%-1a

1. | Filip.11-06c | 3.42 5.94 173,84 0 0.30 0.43 144.00
2. | F.10-345c 4.48 6.75 150,53 0 0.26 0.40 153.85
3. | F.10-333c 4.04 5.37 132,94 0 0.285 0.2435 | 117.04
4. | F.11-158c 3.27 4.55 138,94 0 0.247 0.334 | 135.15
5. | F.11-11c 5.22 6.68 127,98 0 0.384 0.497 |129.43
6. | F.11-66¢ 3.28 4.04 123,16 0 0.234 0.158 | 67.52
7. | F.11-05¢c 3.81 4.60 120,69 0 0.281 0.33 117.44
8. | F.11-09c 3.03 3.62 119,41 0 0.217 0.265 | 122.27
9. | F.11-40c 4.35 5.17 118,77 0 0.30 0.32 107.38
10. | F.11-45c¢ 3.27 3.84 117,47 0 0.240 0.292 |121.4
11. | F.11-32¢ 3.69 4.29 116,19 0 0.269 0.32 119.5
12. | F.10-364c 3.11 3.59 115,60 0 0.245 0.279 | 113.9
13. | F.11-22¢ 6.14 6.98 113,71 0 0.443 0.53 119.5
14. | F.11-21c 4.14 4.65 112,22 0 0.306 0.339 | 110.9
15. | F.10-338c 3.67 411 111,96 0 0.240 0.246 | 102.3
16, | F.11-08c 4.56 4.60 100,90 0 0.347 0.347 | 100.00
17. | F.11-163c 3.76 3.79 100,89 0 0.152 0.158 | 103.6
18. | F.11-151c 2.21 4.42 100,30 0 0.353 0.33 94.1
19. | F.10-337c 4.09 3.91 95,62 4,38 0.280 0.281 |100.4
20. | F.10-355c¢ 5.74 5.27 91,87 8,13 0.46 0.42 914
21. | F.11-125c 2.26 2.07 91,60 8,4 0.174 0.160 | 92.24
22. | F.11-102c 4.16 3.76 90,40 9,6 0.358 0.361 | 100.8
23. | F.11-134c 4.02 3.46 86,00 14,0 0.301 0.259 | 86.16
24. | F.10-332c 4.42 3.64 82,31 17,69 0.28 0.24 85.4
25. | F.10-318c 4.17 3.27 78,48 21,52 0.387 0.302 | 78.0
26. | F.93-93c 5.61 4.19 74,68 25,32 0.38 0.27 71.0
27. | F.11-58c 3.01 2.01 66,60 33,4 0.258 0.232 |90.0

Oyronilon 27 noxud niimunasinden 15-i - Flip.11-06¢, F.10-345c, F.10-333c, F.11-158c,
F.11-11c, F.11-66¢, F.11-05c, F.11-09c, F.11-40c, F.11-45c, F.11-32c, F.10-364c, F.11-22c,
F.11-21c, F.10-338c — duza yiiksok davamli kimi qiymotlondirilmigdir. NaCL-un tosirindon
xlorofilin miqdarinin doyisilmosi 173,8%-111,96% arasinda olmusdur. Noxudun - F.11-08c,
F.11-163c, F.11-151c, F.10-337c, F.10-355c, F.11-125c, F.11-102c niimunolori — duza orta
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davamli, digorlori az davamli olmusdur. Homin niimunslorin duza davamliligini karotinoidlorin
miqdarinin %-lo doyisilmosi do tosdiq edir. Belo ki, bu niimunslordo Kkarotinoid gostaricilori
(karotinoidlarin miqdar1) 102.3% - 144.00% arasinda olmusdur (sokil 1).
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Karotinoidlarin miqdarinin %-la dayisilmasi

Sakil 1. Noxud genotiplarinds xlorofilin va karotinoidlorin migdarinin doyismasi

Streso moruz qalmis bitkilordo adaptasiya olamatlori meydana ¢ixir ki, homin slamatlor
stress faktora garst orqanizmin miigavimotini artirir (Monpara et al., 2014). Molumdur ki,
fotosintetik pigmentlorin miqdart stresin tosir soviyyasindon asilidir. Bitki toxumalarinin stresa
garst miigavimotinin artmasi plastid aparatinin voziyyati ilo six olaqodardir (Muriuki et al.,
2018). Apardigimiz todgiqatin naticolorinin doaqiqliyini aragdirmaq mogsodi ilo normal vo
quragliq soraitlorindo becorilon noxud niimunolorinin streso hossasliq indeksi hesablanmis,
statistik metodlarin komayi ilo tohlil edilmisdir (cadval 3).

Cadval 3

Noxud niimunalorinin stresa hossasliq indeksi (SHI)
Ne Niimunonin ad1 SHI Ne Niimunonin adi | SHI
1 F.11-11c 0,25 15 F.11-45c 0,31
2 F.10-337c 0,33 16 F.93-93c 0,25
3 F.11-158¢ 0,32 17 F.10-345c 0,53
4 F.11-06c 0,35 18 F.11-151c 0,57
5 F.11-40c 0,21 19 F.11-125c 0,55
6 F.11-09c 0,29 20 F.11-163c 0,53
7 F.11-05c 0,36 21 F.11-66C 0,56
8 F.11-22c 0,50 22 F.11-102c 0,64
9 F.10-355c¢ 0,53 23 F.11-32c 0,89
10 F.10-318c 0,59 24 F.11-21c 0,86
11 F.10-338c 0,64 25 F.10-333c 0,93
12 F.11-58c 0,37 26 F.11-08c 0,98
13 F.11-134c 0,31 27 F.10-332c 0,81
14 F.10-364c 0,22

Saho soraitindo niimunolorin quraglia davamliligina goro qgeydo alinan variasiya
laboratoriya soraitindo oldo edilmis noticolors uygun olmusdur (sokil 2). Quraqliq seraitindo
bitkinin hiindiirliiytinds, 100 toxumun kiitlosindo, bir bitkido toxumlarin sayinda koskin forq
qeyde alinmamigdir. Normal soraitds bitkinin hiindiirliiyli 55,7-90,4 sm, quraqliq seraitindo is9
50,3-78,5 sm, 100 toxumun kiitlosi iso normal soraitds 20,7-74,8q, quraqliq seraitinds iso 20,3-
66,6q olmusdur. Noxud niimunolorinin normal vo quraqliq soraitlorindo qeyde alinmis
mohsuldarligr osasinda streso hossasliq indeksi hesablanmis, klaster analizi vasitosilo tohlil

edilmigdir (sokil 2).
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Klaster analizino asason niimunolor 3 klasterdo qruplagmisdir, codval 3-don goriindiiyii kimi

birinci klasterds yer alan 7 niimuns - F.11-22c F.10-355c, F.10-318c, F.10-345c., F.11-151c,
F.11-125c., F.11-163c., F.11-66¢, F.11-102¢ SHi-nin orta giymatino malik olmagqla orta davamli,
ikinci klasterds yer alan F.11-32c, F.11-21c, F.10-333c, F.11-08c, F11-332c. niimunslori SHi-
nin nisbaton yiiksok qiymaotino malik olmaqla az davamli, tigiincii klasterdo yer alan F. 11-11c.,
F.10-337c., F.11-158c., F. 11-06¢., F.11-40c, F.11-09c, F.11-05c, F.11-58¢c, F.11-134c, F.10-
364c, F.11-45c, F.93-93c¢ iso streso hossasliq indeksinin on asagi qiymeti (0,21-0,37) ilo
xarakterizo olunaraq stress yliksak davamli niimunalar kimi qiymatlondirilmisdir.

Z A S5 E m} 1=}
Lakbel Lo +—-————————— +—-———————— 4 4+ +——— +

F.11-66C

F.11-163C
F.11-151C KEILASTER 1—
F 10-3453C —
F.10-3553C —
F.11-125C —

F.11-102C
F.11-32C
Fl1-21C KLASTER 2 —

F.10-318C —H
F.11-333C
F.11-158C —
Fii-11C —

F.10-05C —— KT ASTEFR 3 —
F.11.-09C }
F.11-40C

F.1145C —
F11-134C —
F.11.354C —]
F.11-22¢C
Fo3-93C —
F11-337¢C —

Sakil 2. Noxud genotiplarinds stress hassasliq indeksinin, xlorofilin va
karotinoidlarin migdarinin doyigsmasini oks etdiran dendrogram

NOTIiCO

1.

Tadqiq olunan noxudun yeni niimunolorine otraf miihitin abiotik streslori — quraqliq vo
duzlulugun tesirindon fotosintetik pigmentlorin, yoni xlorofilin imumi migdarinin davamliliq
daracalari ile karotinoidlorin miqdarinin davamliliq deracaleri arasinda, hamginin xlorofilin vo
karotinoidlorin miqdar1 ilo mohsuldarliq gostoricilori osasinda hesablanmis streso hossasliq
indeksi arasinda miisbat korrelyasiya olaqosi miisahido olunmusdur. Bu da fikrimizce tadqiq
olunan bitkilorin quraqliq vo duzluluq streslorinin tosirino pigment aparatinin adaptasiyasi
kimi hesab edilo biler.

Hom saho, hom do laboratoriya soraitindo aparilan todqigat zamani 27 noxud niimunasindon
(Cicer arietinum L.) 15-i - Flip. 11-11c., F.10-337c., F.11-158c., F. 11-06c¢., F.11-40c, F.11-
09c, F.11-05c, F.11-22c., F.10-355c, F.10-318c, F.11-58c, F.11-134c, F.10-364c, F.11-45c,
F.93-93 quraqliga yiiksok, 15-i isa - Flip.11-06¢, F.10-345¢c, F.10-333c¢, F.11-158¢c, F.11-11c,
F.11-66¢, F.11-05c, F.11-09c, F.11-40c, F.11-45¢c, F.11-32c, F.10-364c, F.11-22c, F.11-21c,
F.10-338c - duza yiiksok davamli kimi qiymatlondirilmisdir.

Noxudun o6yronilon 9 (Flip. 11-11c, F.11-158c., F. 11-06¢., F.11-40c, F.11-09c, F.11-05c,
F.11-22c., F.10-364c, F.11-45c) niimunasi iso hor 2 streso - hom quraqliga, hom do duza
yiikksok davamli kimi giymoatlondirilorak secilmisdir ki, onlarin goalacok seleksiya iglarinda
genetik monba Kimi istifads olunmas1 magsadouygundur.
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N3YYEHUE 3ACYXO- 1 COJIEYCTOMYUBOCTH Y HOBOHM KOJUIEKIIUM 'OPOXA
(Cicer arietinum L.)

Caupa I'acanoBa™, TapaBar I'yceiinoBa, Padgura I'acanoBa, Pamu3 Annen
Hucmumym cenemuueckux pecypcos Munucmepcmea Hayku u o0pazoeamus
Aszepbaiiosicanckoti Pecnybnuxu

Bbutn TipoBeieHbI KOMIUIEKCHBIE MCCIIE0BAHMS M0 HEKOTOPHIM (DPU3UOJIOTHICCKUM TI0OKa3aTellsM, a
TaKXKe IO MOKa3aTeNsIM YPOKaHOCTH PACCUUTAH WHJIEKC CTPECCOYYBCTBUTEIBHOCTH Y BBIPAIICHHBIX B
HOPMAaJIbHBIX W 3aCYILIUBBIX ycioBusAx 27 obpasmor ropoxa (Cicer arietinum L.) momydeHHBIX U3
ICARDA. C 1enpio OIEHKH CTENEHH YCTOWYMBOCTH K 3acCyXe M 3aCOJICHHIO, OBLIH B3SATHI 00pasIibl
IuCTheB B (hase IIBETCHUsI, OMpECICHbl H3MEHCHHS KOJMYeCTBa Xiopodwiia a, xmopodumia b,
xjopodmwina a+b U KapOTHHOWIOB, SIBISIONIMXCS TOKAa3aTelsIMH (OTOCHHTE3a B CBSI3U CTPECCOBBIM
BO3JICHCTBHEM M OTOOpPAHbI CTPECCOYCTOWYMBBIC 00pa3ubl. 13 27 u3ydyeHHbIX 00pa3ios ropoxa - Flip.11-
06¢c, F.10-345c, F.10-333c, F.11-158¢c, F.11-11c, F.11-66¢, F.11-05c, F.11-09c, F.11-40c, F.11-45c, F.11-
32c, F.10-364c, F.11-22c, F.11-21c, F.10-338c —Obumn OICHEHEHBI KaK BBICOKOCOJICYCTOMUYUBHIC, a
obpasmer - F. 11-11c., F.10-337c., F.11-158c., F. 11-06c., F.11-40c, F.11-09¢c, F.11-05c, F.11-22c F.10-
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355c, F.10-318c, F.11-58c, F.11-134c, F.10-364c, F.11-45c, F.93-93 oka3zamuch — BBICOKO3aCyXO-
ycroiumseivu. O6pasisr - Flip. 11-11¢, F.11-158c., F. 11-06c., F.11-40c, F.11-09c, F.11-05c¢, F.11-22c.,
F.10-364c, F.11-45C ObuIx OLIEHEHBI KaK BBICOKOYCTOHYMBBIC K 000MM CTpeccaM - Kak K BOAHOMY , TaK U
coieBomy. C IeNbI0 TPOBEPKH JOCTOBEPHOCTH pPE3YNbTATOB HAIMX WCCICAOBAHUNA C TMOMOIIBIO
CTAaTUCTUYCCKUX METOJOB OBLI PACCUMTAH U MPOAHATU3UPOBAH HMHACKC YYBCTBHUTCIBHOCTH K CTPECCY
00pa3loB HyTa, BBIPANICHHBIX B HOPMAJBHBIX M 3aCyNUIMBBIX YCIOBHSX. Pe3koil pasHHILI B BBICOTE
pacrenns, Macce 100 ceMsSH M KOJUYECTBE CEMSH C OJHOTO PACTCHHS B YCIIOBUSAX 3aCyXH HE 3a(uK-
CHpOBaHO. BricoTa pacTeHHs B HOPMAJIBHBIX YCIOBHUSIX cocTaBuia - 55,7-90,4 cM, B YCIOBHSIX 3aCyXH
50,3-78,5 cMm; macca 100 cemsiH B HOpMajIbHBIX ycioBusx - 20,7-74,8 1, a B ycnoBusx 3acyxu 20,3-66,6 r.
[o maHHBIM KJIaCTEpHOTO aHAIHM3a 00Pa3Ilbl CrPYIIIHPOBAHBI B 3 KiIacTepa: 00pasiibl CrpynITUpOBaHHbIC B
| kmactepe - F.11-22¢ F.10-355¢, F.10-318c, F.10-345c., F.11-151c, F.11-125c., F.11-163c., F.11-66c,
F.11-102c — oueHeHBI KaK CpeAHEyCTOHUMBBIe; 00pa3ubl crpynmupoBannsie Bo Il kmactepe - F.11-32c,
F.11-21c, F.10-333c, F.11-08c, F11-332c. — oka3aiuch MEHEE YCTOMYUBBIMU, OOPa3Lbl 3aHABIIHE MECTO
B Il kmacrepe -F. 11-11c., F.10-337c., F.11-158c., F.11-06c., F.11-40c, F.11-09¢c, F.11-05c, F.11-58c,
F.11-134c, F.10-364c, F.11-45c, F.93-93c — xapakTepu3yOTCsl HAUMEHBIIINM 3HAYCHHEM WHIEKCA CTpecc-
gyBcTBUTENBHOCTH (0,21-0,37) 1 OTICHEHBI KaK BHICOKOYCTOWYIUBBIC K CTPECCY.

Knioueevie cnosa: copox, cenomun, xaopoguin, kapomunouo, cmpecc, CI'H, oenopoepamma

STUDY OF RESISTANCE TO DROUGHT AND SALINITY STRESS
IN A NEW CHICKPEA (Cicer arietinum L.) COLLECTION

Saida Hasanova*, Taravat Huseynova, Rafiga Hasanova, Ramiz Aliyev
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

27 accessions of chickpea (Cicer arietinum L.) obtained from ICARDA were grown under normal
and dry conditions. Stress resistance index wa calculated from the yield indicators and complex studies
were carried out on some physiological indicators. In order to acsess the degrees of resistance to drought
and salinity, the samples of leaf were taken fromn that in the flowering phase, changes in the amount of
chlorophyll a, chlorophyll b, chlorofyll a+b and carotenoids, which are indicators of photosynthesis. Due
to stress, stress- resistance samples were identified and selected. Flip.11-06¢, F.10-345¢, F.10-333¢, F.11-
158c, F.11-11c, F.11-66¢, F.11-05c, F.11-09c, F.11-40c, F.11-45c, F.11-32c, F.10-364c, F.11-22c, F.11-
21c, F.10-338c —were rated as highly resistant to salt, F. 11-11c., F.10-337c., F.11-158¢c., F. 11-06c.,
F.11-40c, F.11-09c, F.11-05c, F.11-22c¢ F.10-355c, F.10-318c, F.11-58c, F.11-134c, F.10-364c, F.11-
45c, F.93-93 — were rated highly resistant to drought and Flip. 11-11c, F.11-158c., F. 11-06c., F.11-40c,
F.11-09c, F.11-05¢c, F.11-22c., F.10-364c, F.11-45¢ were rated as highly resistant to both ( drought and
salt) stresses. In order to investigate the accuracy of the results of our research, the stress sensitivity index
of chickpea samples cultivated under normal and drought conditions was calculated and analyzed with the
statistical methods. No sharp difference was recorded in the height of the plant, the mass of 100 seeds,
and the number of seeds per plant under drought conditions. The height of the plant under normal
conditions was 55.7-90.4 sm, and under drought conditions it was 50.3-78.5 sm. Under normal conditions
the mass of 100 seeds was 20.7-74.8 gr and was 20.3-66.6 gr under drought conditions. According to the
cluster analysis, the samples are grouped into 3 clusters. In the first cluster samples F.11-22c¢ F.10-355c,
F.10-318c, F.10-345c., F.11-151c, F.11-125c., F.11-151c, F.11-125c., 11-163c., F.11-66¢c, F.11-102c
were rated as medium stable, in the second cluster, samples F.11-32c, F.11-21c, F.10-333c, F.11-08c,
F11-332c . F. 11-11c., F.10-337c., F.11-158c., F. 11-06c., F.11-40c, F.11-09c., were rated less stable and
the samples located in cluster Ill. F. 11-05c, F.11-58c, F.11-134c, F.10-364c, F.11-45c, F.93-93c have the
lowest stress sensitivity index value (0.21-0.37) and evaluated as highly resistant to stress.

Keywords: chickpea, genotype, chlorophyll, carotenoid, stress, SHI, dendrogram
Capa taqdim etmisdir: Afot Mommadova, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 15.06.2023

Takrar islonmaya gondarilma tarixi: 28.07.2023
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SU CATISMAZLIGI SORAITINDO SOYA NUMUNOLORINDO
FIZiIOLOJI-BIOKIMYOVi PARAMETRLOR

ZiYADO iIBRAHIMOVA*, FORQAND KORIMOVA, RAMIZ SLIYEV

Azarbaycan Respublikast Elm va Tahsil Nazirliyi, Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadliq
pr,155

ziyade.ibrahimova@gmail.com

Tadqiqat isi su ¢catismazhg1 soraitindo soya bitkilorindo su rejimi parametrlori vo sarbost
prolinin migdarimin tayin edilmasi moqsadini dasimisdir. Tocriibalords istifads edilon soya
niimunslarinin (Kyota, Cu-3, Cu-4, Cu-5, Cu-6, Cu-7, Cu-8, Cu-9, Cu-12, Cu-13, Cu-14, Kanada -1,
Kanada -4, Kanada -5, Kanada -6, Kanada -7, Umansk, Antoniya, Ayaz, Angelika, Aleksa) donlori
Genetik Ehtiyatlar Institutunun nozdindoaki Milli Genbank tarafindon taqdim edilmis va Abseron
EImi — Tadqiqat bazasinda becarilmisdir. Bitkilorin yarpaqlarinda su rejimi parametrlori: su
defisiti, nisbi suyun miqdari, susaxlama qabiliyyati, suvarilma va quraqliq (on giin) soraitlorinds
toyin edilmisdir. Nozarat bitkilorindo susaxlama qabiliyyatinin maksimum vo minimum
gostaricilorina asason, Cu-4, Cu-12 vo Antoniya tacriibo variantlar1 bitkilorinds sorbast prolinin
miqdari tdyin edilmisdir. Su defisiti, nisbi suyun miqdari, susaxlama qabiliyyati vo sarbast prolinin
miqdarinda doayisikliklor askar edilmisdir. Belo ki, su stresi soraitinde Cu-3, Cu-7, Kanada-4,
Kanada-6, Antoniya, Angelika sort niimunalorindo su defisitinin asagi, nisbi suyun yiiksaok
saviyyalori qeyd edilmisdir. Susaxlama qabiliyyatinin qiymatlorine dsason, bitkilorin quraqhga
davamhih@ barads miithakima yiiriitmok miimkiindiir. Nazarat bitkilorinds susaxlama qabiliyyati
27,3% (Cu-3) — 50,6% (Antoniya), quragqhq zamam 33,34% (Cu-12) - 55,19% (Kanada-7)
intervalinda variasiya etmisdir. Su catismazhigr soraitinds susaxlama qabiliyyatinin 50%-don
yiiksok gostaricilorino malik olan niimunalari digarlorina nazaran daha davamh hesab etmak olar:
Kanada-1, Kanada-7, Antoniya, Angelika. Susaxlama qabiliyyati gostoricisinin bir godor az
olmasina baxmayarag, Cu-7 tacriiba varianti da su catismazhgina davamhhg ilo forqlonmisdir.
Sarbast prolinin miqdar: vo susaxlama qabiliyyasti (4 saat arzinds itirilon suya asason), su defisiti,
nisbi suyun miqdar1 arasinda miidyyon olagonin olmasi izlonilmisdir. Belds, sorbost prolinin,
susaxlama qabiliyyatinin vo nisbi suyun miqdar1 kimi parametrlorin yiiksak gostaricilori su
defisitinin asag1 qiymatlori ilo miisayist olunmusdur. Bu iso stress soraitds hiiceyrado toplanan
osmotik maddalaorls birlosmis suyun bitki toxumalarinda saxlanmasina dslalat edir.

Agar sozlar: soya, su rejimi, su defisiti, susaxlama qabiliyyati, sarbast prolin

GIRiS

Soya (Glycine max L.) donli-paxlali bitkilorin ¢ox ohomiyyatli niimunalorindon biri olub,
ziilal, yag vo mineral elementlorin tobii monboyidir. Bu sobobdon qiymotli yem bitkisi kimi
soyaya olan tolabat durmadan artmaqdadir. Diinyanin biitiin gitolorinds 60-dan ¢ox 6lkado mo-
doni soyanin okin saholori ildon-ilo genislonmokdo davam edir. Soyanin yasil kiitlosinin bir yem
vahidinds ziilalin miqdart 217 qramdir (https://azsf.az/products/soya). Mahsulu ziilalla zoangin
oldugundan orzaq, yem vo texniki mogsadlor iiglin genis istifado olunur. Soya 6zii qiymaotli yem
bitkisi oldugu kimi, torpaq ligiin do faydalidir. Danli bitkilor, qargidali ilo ndvbali okile bilon
soya torpaqda atmosferin tobii azot dovriyyesindo istirak etdiyino gora, torpagi azotla
zoanginlogdirir. Azoarbaycanda 2020-ci ildon etibaron bu bitkinin okin sahalorinin genislondiril-
masi istiqgamatinde xeyli islor hoyata kegirilmokdadir. Moahsuldar soya sortlarinin yaradilmasi
heyvandarligi faydali yem mohsullar1 ilo tomin etmoklo yanasi, hom do 6lkadaxili yem ehtiyat-
larinin xarici 6lkolordon idxalint minimuma endirmayo yardim eds bilor.

Lakin mohsuldar sortlarin yaradilmasi vo mohsuldarligin artirilmasina baxmayaraq, abiotik
va biotik stress amillor sababindon bas veran itkilor do az yer tutmur (Lobato, 2008). Azarbaycan

https://doi.org/10.61642/jGRI1.2023 129
Available online 31 December 2023



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XII, Ne 2 (2023)

iqlimi Gcun xarakterik olan quraghigin soya bitkisina tasirinin fizioloji- biokimyavi aspektlorinin
Oyronilmosi prioritet mosolodir. Buna goro do todgigat isinin mogsadi su ¢atismazligi soraitindo
soya niimunolorinin su rejimi parametrlorinin vo sorbast prolinin adaptiv proseslordo istirakini
xarakterizo etmok olmusdur.

MATERIAL VO METODLAR

Todgigatda istifads olunan soya (Glycine max L.) nlmunalarinin doni  Genetik Ehtiyatlar
Institutunun nazdindoki Milli Genbankindan gétiiriilmiis vo Abseron Elmi — Todgiqat bazasinda
becarilmisdir. 21 adda soya niimunalarindan istifads olunmusdur: Kyota, Cu-3, Cu-4, Cu-5, Cu-
6, Cu-7, Cu-8, Cu-9, Cu-12, Cu-13, Cu-14, Kanada -1, Kanada -4, Kanada -5, Kanada -6,
Kanada -7, Umansk, Antoniya, Ayaz, Angelika, Aleksa. Bitkilorin yarpaglarinda su rejimi
parametrlori suvarilma va quraqliq (10 giin) soraitinds toyin edilmisdir (Kojusko, 1988). Su
rejimi parametrlori asagidaki formullar iizro hesablanmigdir: Sd= Bn-100% / B, burada, Sd- su
defisiti (%), Bn- tam doymus halda olan yarpagin ¢akisi ilo doymadan avvalki gakinin foargina
borabar olan, yani udulan suyun miqdari (q), B-tam doymus halda olan yarpagin ¢akisi ilo quru
¢okinin fargino barabar timumi suyun miqdaridir (q). Quru ¢okini toyin etmok Ug¢ln yarpaq
105°C temperaturda termostatda 4-5 saat orzindo qurudulmusdur. Ss= b-100% /a, burada Ss —
yarpaqlarda ilkin suyun miqdarina nozoron misyyon zaman kasiyinda itirilon su (%), a -
tocriibanin ovvalinds yarpaglarda olan suyun miqdar1 (yas ¢oki, ), b- solma zamani miioyyan
zaman kasiyindo itirilon suyun miqdari (q). NS = [(Y¢ - Q¢) / (T¢ - Q¢)] - 100%, NS - nisbi
suyun miqdari, Y¢ —ilkin yas ¢oki, T¢ — su ilo tam doymus turqor ¢oki, Q¢ — quru c¢okdir.
Susaxlamanin noazarst bitkilorindo alinan naticalorino asasen, Cu-4, Cu-12 vo Antoniya sort
nimunolarinds sarbast prolinin migdart molum metodika iizro vo kalibrovka oyrisino asason
tayin edilmisdir (Bates et al, 1973).

NOTICOLOR VO ONLARIN MUZAKIROSI

Optimal soraitds bitki organizminds transpirasiya zamani itirilon suyun miqdar1 ilo
torpagdan udulan suyun miqdar tarazlasdigina gora su balansi saxlanilir. Havanin temperaturu
yuksaldikca yarpaqlarda agizciglardan suyun buxarlanmasi artir vo belsliklo, bitkilords su qitligi
yaranir. Su qithiginin yaranma sobobi udulan suyun miqdarimin buxarlanan sudan xeyli doracoda
az olmasidir. Bunun qarsisin1 almaq ti¢iin bitkilords ilk ndvbads agizciglar baglanir vo midafio
mexanizmlarindan biri kimi susaxlama gabiliyyati foallasir (Xpamuenkosa, 2016).

Soya nimunalarinin su rejimi parametrlori Abseronun isti iqlimi saraitinds toyin edilmisdir.
Su defisitinin tayini soya niimunalari arasinda bu parametr iizra forqi askar etmisdir (sokil 1).

Suvarma soraitindo nozarotdo Cu-9, Kyota, Antoniya vo Kanada — 6 soya sort niimunolori
10,26; 11,45; 13,84 vo 14,15% olmagla asagi su defisiti niimayis etdirmiglor .Maksimal su
defisiti Cu — 3 niimunssindo (34,2%), yiiksok su defisiti Cu — 4, Cu — 7, Kanada — 7
niimunalarinds askar edilmokls uygun olaraq,27,2; 24,65; 25,32% taskil etmisdir.

Quraqlig zaman1 Angelika, Antoniya vo Umansk nlimunolori 14,76; 13,52 vo 13,28%
olmagqla, su defisitinin asag1 qiymatlori ilo xarakterizo olunmuslar .Cu — 4, Cu — 5, Cu — 13,
Kanada — 7 niimunalarinds yiiksok su defisiti miisahido olunaraq, 22,64; 22,44; 23,33 vo 24,81%
togkil etmisdir.

Soya bitkilorinin yarpaq toxumalarinda nisbi suyun miqdarinin toyini gostordi ki, nozarotdo
bu parametr 65,7% (Cu-3) vo 89,74% (Cu-9) intervalinda doyismisdir (sokil 2). Su ¢atismazlig
zamani bu gostarici 75,19 (Kanada - 7) — 86,72 (Umansk) diapozonunda yer almigdir. Cu -3, Cu
-4, Cu -6, Cu -7, Kanada-1, Antoniya, Umansk, Ayaz, Angelika sort niimunslorindo quraqliq
soraitindo nisbi suyun migdarinin artmasi qeydo alinmisdir. Bunlardan Cu-3 bitkilorindo quraqliq
zamant nisbi suyun miqdari nozarat gostoricisindon 19,14 %, Cu-7 bitkilorinds 9,1%, Umansk
niimunssinds isa 6,47% c¢ox olmaqla, daha yiiksok notico gostormisdir. Digor tocriibo
variantlarinda su ¢atigmazligi zamani nisbi suyun miqdarinin azalmasi miisahiso edilmisdir.
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Sakil 1. Soya niimunalarinin yarpqlarinda su defisiti, (%): 1) nazarat; 2) su catismazligl soraitindo
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Sakil 2. Soya niimunslarinds nisbi suyun miqdart, (%); 1) nozarat; 2) su catismazligi soraitindo
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Sokil 3. Soya niimunslarinds susaxlama qabiliyyati, (%); 1) nozarat; 2) su ¢atismazlig1 soraitindo

Susaxlama gabiliyyatino goro bitkilorin su qithgina tab gotirmasi haqda miilahizo yiiriitmok
olar. Nozarat bitkilorinds susaxlama qabiliyyati 27,3 % (Cu-3) - 50,6% (Antoniya) intervalinda,
quraqliq soraitindo iso bu gostorici 33,34% (Cu-12) - 55,19% (Kanada-7) diapozonunda
doyismigdir. Su ¢atismazliginda Kanada-7 (55,19%), Angelika (54,27%), Antoniya (53,17%) vo
Kanada-1 (52,53%) sortniimunalori daha az su itkisi niimayis etdirmislor. Su ¢atismadiqda
hiiceyralorde toplanan osmotik maddslorlo birlosmis suyun miqdart vo susaxlama qabiliyyati
artir. Muolliflorin fikrinco, daha yiiksok dorocods davamliliq gostoron sortlarda su qithigi artdiqca
susaxlama qabiliyyati do giiclonir (lomoBuna, 2015). Su catigmazhigi soraitindo susaxlama
qabiliyyatinin qiymoti nozarsts nisboton 4,6-6,0 % artmisdir, soya sortniimunolorinin ayri-
ayriligda itirdiyi suyun miqdar1 nozarotdo olan gostaricilorlo miiqayisade 1,1-24,5% az
olmusdur: bels ki, Cu-9 tacriibs variantinda suyun hiiceyralordo saxlanmasi nozarato gora 1,1%,
Cu-5-do 2,6%, Umanskda 2,5%, Antoniyada tocriibo variantinda 2,6%, Ayazda 4,5%, Cu-4do
9,9%, Cu-13-do iso 5,6% Tstiinliik toskil etmisdir. Nozarato goro on az su itkisi Kanada-7-nin
tacriibe variantinda miisahids edilmisdir (24,5%).

Susaxlama qabiliyyati vo sorbast prolinin miqdari arasinda olageni miioyyon etmok
mogsadilo nozarat bitkilorindo susaxlama qabiliyyatinin qiymaotlorine asason minimal - Cu-12
(27,1%), maksimal - Antoniya (50,6%) vo orta gostoriciys malik olan Cu-4 soya sortniimuna-
lorinin yarpaglarinda su qithigt zamani sorbost prolinin miqdar1 toyin edilmisdir. Cu-12 soya
niimunasinds bitkilarin yarpaqglarinda prolinin miqdarinin 9,77uM/q; Antoniyada 11,0uM/q; Cu-
4-do 150 3,5 uM/q oldugu toyin edilmisdir. Nozaratlo miiqayisods su qithgi zamani susaxlama
qabiliyyati Antoniya soya sortniimunasindo 2,57% artmisdir, yoni 4 saatda nozaroto nisboton
2,57% az su itkisina yol verilmisdir. Cu-4-iin bitkilorindo miivafiq su itkisi 5,4%, Cu-12ds 6,2%
az olmusdur. Stres soraitindo sorbast prolinin miqdar1 artdiqca susaxlama qabiliyyastinin do
artmasi miisahido edilmisdir.
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Sorbost prolinin miqdar1 vo yarpaqlarda susaxlama gabiliyyati, nisbi suyun miqdart vo su
defisiti arasinda miioyyon alagonin olmasi izlonilir. Belo ki, sarbast prolinin, nisbi suyun miqdart
vo susaxlama qabiliyyati kimi gostoricilorin yiiksok qiymoti su defisiti gostoricilorinin asagi
naticalori ilo miisayiot olunmusdur (codval 1).

Cadval 1

Soya niimunslori yarpaqlarinda su rejimi parametrlori vo sarbast prolinin miqdari

Cu-4

nazarat (%) su ¢catismazhgi (%)

Nisbi su 72,8 77,36
Su defisiti 27,2 22,64
Susaxlama 35,05 40,4
Prolin 3,5uM/q

Cu-12
Nisbi su 83,54 79,33
Su defisiti 16,45 20,67
Susaxlama 27,1 33,34
Prolin 9,77uM/q

Antoniya

Nisbi su 86,16 86,47
Su defisiti 13,84 13,52
Susaxlama 50,6 53,17
Prolin 11,0 uM/q

NOTICO

Su stresi soraitindo Cu-3,Cu-7, Kanada-4, Kanada-6, Antoniya, Angelika soya
sortniimunalarinds agag1 soviyyads su defisiti yiiksok soviyyads nisbi suyun miqdari ilo miisayiat
olunmusdur. Cu-7, Cu-14, Kanada-1, Kanada-5, Kanada-7, Umansk, Angelika, Antoniya,
Aleksa, Kyota soya niimunolorindo su itkisi 45%-don az olmusdur. ki, Davamli sortlar {i¢iin
normal tabii yetisdirilmo soraitindo toxumalarda nisbi suyun miqdarinin 70% vo yuxari
olmasinin xarakterik oldugunu nozors aldiqda quraqliq zamani susaxlama qabiliyyati 50%-don
yiiksok olan Kanada-1, Kanada-7, Antoniya, Angelika kimi niimunalarin digarlorine nisbaton su
catigmazligina daha davamli hesab etmok miimkiindiir. Susaxlama gabiliyyatinin bir qader kigik
gostaricisino baxmayaraq, Cu-7 tocriibo varianti da qisamiiddotli quraqliga tab gotirmosi ilo
forqlonmisdir.

Sorbost prolinin miqdan ilo yarpaq toxumalarinda susaxlama qabiliyyoti, nisbi suyun
miqdari, su defisiti arasinda miioyyan olagonin olmasi izlonmisdir. Sorbast prolinin, susaxlama
qabiliyyatinin, nisbi suyun yiiksok gostoricilori su defisitinin agsag1 qiymatlori ilo uzlasmisdir. Bu
189 suyun bitki toxumalarinda saxlanmasina dolalot edir.
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OU3NOJIOTIO-BUOXNMHUNYECKHUE ITIOKA3ATEJIN OBPA3IIOB CON
TP BOJHOM JEOUIIUTE

3usna Uoparumosa™, @aprana Kapumosa, Pamu3s Annes
Hucmumym cenemuueckux pecypcos Munucmepcmea HayKu u 06pazoeanus
Aszepbatiodcanckoui Pecnyonuku

Lenp wcciemoBaHwWii - ONpeNeNUTh MapaMeTpsl BOJHOTO pEXHMMa W COAEpKaHHE CBOOOIHOTO
MPOJIMHA Y COPTOB COM MpH HenocTatke Biaru. Cemena oOpasuos cou - Uy-3, Uy-4, Uy-5, Uy-6, Uy-7,
Uy-8, Uy-9, Uy-12, Uy-13, Uy-14, Kanana-1, Kanaga-4, Kanana-5, Kananma-6, Kanana-7, YmaHck,
AHToHmMs, AHrenwka, As3, Anekca, KuWora, HCIIOIB30BaHHBIX B ONBITAX, OBUIA IPEIOCTABIICHBI
I'en6ankom UuctuTyTa I'eHeTnaeckux PecypcoB W BBIpAIICHBI HAa OMBITHO-TIOJICBOM YYacTKE MHCTHUTYTA.
[TapameTpsl BOJHOTO peXKMa JINCTHEB PACTCHUIN: BOJHBIN JE(UIIUT, OTHOCUTEIEHOE COJICPYKAHUE BOJIBI,
BOJIOY/ICP/KUBAIOIIYI0 CIIOCOOHOCTh ONPEAC/SUIA B YCIIOBHSIX OPOIICHHS W MPH HeaocTatke Bojbl. Ilo
MaKCUMaJbHBIM M MHHUMAJIbHBIM [IOKA3aTeNIsIM BOJOYACPKHUBAIOIICH CIIOCOOHOCTH KOHTPOJIBHBIX
pacTeHH ONpPEeeIsIN COJIEpIKaHNe CBOOOIHOTO MPOJIMHA y PACTEHHA ONBITHBIX BapuaHToB Uy-4, Uy-12
u AHTOHUS. BbIsABIEHBI W3MEHEHHs] BOJHOTO JAe(HIUTa, OTHOCUTEIHLHOTO COJACPIKAHUS BOJIBI,
BOJIOY/ICP’KUBAIOIICH CITIOCOOHOCTH M COJICPYKAHUS CBOOOJHOIO MpOJIMHA. Tak, B YCJIOBHUSAX BOJHOIO
ctpecca y coproobpasio Uy-3, Uy-7, Kananga-4, Kanana-6, AHTOHUS, AHXEINKa OTMEUEHBl HU3KUN
BOJHBIN Je(pHUIUT W BHICOKHHA YpOBEHb OTHOCHTENHHOH BOABL. [lo 3HauYeHWsSIM BOIOYAEp KUBArOIICH
CIIOCOOHOCTH MOJKHO CYAWUTh OO0 YCTOWYMBOCTH pacTeHMHA K 3acyxe. Y KOHTPOJBHBIX pacTeHHUH
BOJIOY/IEPKUBAIOINAS CIIOCOOHOCTH BappHpoBana B npeaenax 27,3 % (Uy-3) - 50,6 % (Aunronus) u 33,34
% (Yy-12) - 55,19 % (Kanama-7) Bo Bpems HemocrtaTka Biaru . OOpasibl C BOIOYICP)KHBAIOLICH
cnocoOHOCTRIO Oonee 50% B YCIOBHSIX HENOCTATKAa BJIATH MOXKHO CUHMTATh OoJiee YCTOHYMBBIMH, 11O
cpaBHEHUIO ¢ ocTanbHBEIMU: Kanana-1, Kanana-7, Autonus, Amkennka. HecMoTpst Ha TO, 4TO MOKa3aTeb
BOJIOY/IEP’KUBAIONIEH CHOCOOHOCTH HECKOJBKO MEHBIIE, OMBITHBIN BapuaHT Uy-7 Takke OTIMYaics
3aCyX0yCTOMYMBOCTBIO. BBIJIO 3aMeueHO, YTO CYyMIECTBYET OMpeAeNieHHas CBSI3b MEXIY COJepKaHHEeM
CBOOOJHOTO MPOJIMHA M BOJOYACPKUBAIOIIEH CIOCOOHOCTHIO (HAa OCHOBE MOTEpHU BOABI 3a 4 daca),
BOJHBIM JE(OUIUTOM M OTHOCUTEIBHBIM COJCPKAHHUEM BOJbI. BBICOKHE TMOKa3aTeian CBOOOTHOTO
MIPOJIMHA, BOJIOYACPKUBAIOIIECH CIIOCOOHOCTH M OTHOCHUTENFHOTO COJNIEPKAHUS BOJBI, COMPOBOXKIAINCH
HU3KMMH 3HAUYCHUSMHU BOJHOTO jeduimra. DTO CBHIETSIBCTBYET O TOM, YTO CBS3aHHAs BOJAA C
OCMOTHYECKUMH BEIIECTBAMM, HAKAIUTMBAIOIIMMIUCS B KJIETKaX B YCIOBHUSX CTpecca, 3aJep:KUBAcTCs B
TKaHSX pacCTECHUH.

Kntouesvle cnosa: cos, 600Hbl pedicum, 800HbBIL Oedhuyum, 8000y0eprHcUsaAwdas CnoCOOHOCMb,
C80000HbIU NPOTIUH

PHYSIOLOGICAL AND BIOCHEMICAL INDICATORS OF SOYBEAN SAMPLES
UNDER LACK OF WATER

Ziyada Ibrahimova*, Fergana Karimova, Ramiz Aliyev
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

The purpose of the research is to determine the parameters of the water regime and the content of
free proline in soybean varieties under lack of water. Seeds of soybean samples - Chu-3, Chu-4, Chu-5,
Chu-6, Chu-7, Chu-8, Chu-9, Chu-12, Chu-13, Chu-14, Canada-1, Canada-4, Canada- 5, Canada-6,
Canada-7, Umansk, Antonia, Angelika, Ayaz, Alexa, Kyota used in the experiments were provided by the
Genbank of the Institute of Genetic Resources and grown in the experimental field plot of the institute.
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The parameters of the water regime of plant leaves: water deficit, relative water content, water-holding
capacity were determined under irrigation and drought conditions. The content of free proline in plants of
the experimental variants Chu-4, Chu-12 and Anthony was determined by the maximum and minimum
indicators of the water-retaining capacity of the control plants. Changes in water deficit, relative water
content, water-holding capacity and free proline content were revealed. So, under conditions of water
stress, varieties Chu-3, Chu-7, Canada-4, Canada-6, Antonia, Anzhelika have a low water deficit and a
high level of relative water. According to the values of water-holding capacity, one can judge the
resistance of plants to drought. In control plants, the water-holding capacity varied within 27.3% (Chu-3)
- 50.6% (Antonia) and 33.34% (Chu-12) - 55.19% (Canada-7) during the lack of water period. Samples
with a water-retaining capacity of more than 50% under relative drought conditions can be considered
more stable than the others: Canada-1, Canada-7, Antonia, Angelica. Despite the fact that the water-
holding capacity is somewhat less, the prototype Chu-7 was also resistant to lack of water. It has been
observed that there is a relationship between free proline content and water holding capacity (based on 4
hour water loss), water deficit and relative water content. High values of free proline, water-holding
capacity and relative water content were accompanied by low values of water deficit. This indicates that
bound water with osmotic substances accumulated in cells under stress conditions is retained in plant
tissues.
Keywords: soybean, water regime, water deficit, water-holding capacity, free proline
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Redaksiyaya daxil olma tarixi: 16.06.2023
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OINPEAEJIEHUE TEXHOJIOI'MYECKHUX, BUOXUMHNUYECKHUX
IMMOKA3ATEJIEN Y BEJIKOBBIX MAPKEPOB - TIPOJIAMUHOB
ITF'EHOTHUIIOB TBEPAOU MINEHUIBI (T.durum Desf.)

I'OJBHIEH MOJAJOBA*, ''OJIBI'E3 MAMEJIOBA, CEBUJIb CAJBII'OBA
Hnemumym eenemuueckux pecypcos Munucmepcmea nayku u 006pazosanus Azepbatioxncanckoll
Pecnybnuxu, baxy, AZ1106, np. A3adnwvie, 155

shenoval@yahoo.com

Leaplo Hamiero uccieI0BaHUsl SIBISUIOCH OLEHKA TEXHOJOTHYeCKUX, OMOXMMHYECKUX
nokasartejieii M aHaau3 0eJKOBBIX MapKepoOB NPOJAMHHOB MECTHBIX COPTOB W 00pa3loB TBepaoil
NIIEeHULbI, BHIPALIEHHBIX HA AnepoHe. PaGoTsl Beiuch ¢ HeIbI0 CO3AaHMs MPU3HAKOBBIX KOJUIEKIMIA
u oboramenusi 0a3pl AaHHBIX, reHogonaa TBepaoi mmenunbl (T.durum Desf.), HanmoHaiabHOTO
I'enbanka AsepOaiizkanckoii PecnmyOsmmkn. B craTthbe npuBefeHbl pe3yibTaTbl  ONpedeSIeHHsI
TEXHOJIOTHYEeCKHX MoKa3aTeseil, KauecTBO U KOJIMYecTBO KieiikoBUHBI 31 00pa3ia TBepaoii MueHnIbI
U aHaJIM3 0eJKOBBIX MapKepoB MPOJAMUHOB 3THX 00Pa3LOB, BHIPAIIEHHBIX HA AINIIEPOHE, IyTeM
CPaBHEHHsI MX CO CTaHIAPTHBIM coproM bapakatim 95, Mas m Langdon. Beisichmioch wuro,
TEXHOJIOTHYECKHe TOKAa3aTeJld, a TakKKe MOKa3aTeld KOJIUYeCTBA M Ka4yecTBa KJIEHKOBHHBI
CHU3WIMCH. Pe3ysbTaThl cpeIHHX MoOKAa3aTeseil BBISIBUWIO YTO, CpeJHee YHCJIO CTEKJIOBHIHOCTH He
npeBbimago 49,0% u ToabKo craHmapTHhIA copt Mas, nmen 100% mokasatesib CTEKJIOBHIHOCTH.
Bce ocranbHbIe 00pa3ibl, 32 UCKIOYeHHEM 00pa3noB AmmHmxka-84 (77%) u Turan (83,0%), umenn
HM3KUil noka3arenb. I[loka3zarenas Maccebl 1000 3epeH ObLT 0THOCUTENBLHO CTAOWILHBLIM, Y 20 00pa3uoB
oTMeTKa Obl1a Bbime 50 rp., HO, HECMOTPA HA 3TO CPeHMIl pe3yabTaT ObL1 He BBICOKMM (49,8 rp.).
Cpennmii pe3ybTarT NOKa3aTessi KOJIWYECTBA KJeHKOBUHBbI cocTaBui 15,5 %. Copr Mas umen
nokasarejib 35,2%, ObLIM 1 00pa3ubl ¢ MOKA3ATEISIMU, KoJIedomumuca B npeneaax 20,0-25,0%, Ho B
OCHOBHOM pe3yabTaThl 0blin Huke 20,0%. Iloka3zareinb o01ero asora, ompenessieMblii MeTOAOM
Knenbaans, Bcero y aByx oopasuos: Masi u v.erythromelan (14,4% u 12,2% co0TBeTCTBEHHO) ObLIH
OTHOCUTEJILHO YIOBJIETBOPUTEILHBIMHM, Y BCeX OCTAJBLHBLIX 3TO MoKa3arejb OblL1 Menee 10,0%.
Cpeanuii pe3yabstaT coctaBua 7,3%. B pesyiibTare 3/1eKTpoopeTHYECKOr0 AHAIM3a YCTAHOBJIEHO, YTO
copt bapakatiu 95 uMeer IIMATMHKOAMPYIOLIHe JoKychl aieneit Gld 1A3, Gld 1B14, sTot Jiokyc
HMeeT MOJIOKUTEIbHYI0 CBf3b ¢ Maccoil 1000 3epeH. Y ocTajdbHBIX 00pa3smoB BCTPEYAIOTCS
rIMaguHKoAupyomme Jokychl amteneii Gld 6A4, Gld 6B4 (Teptep), Gld 6A5 u Gld 1A9 (Mas) u Gld
1B17 (Anmuua:ka-84) umeronnye moa0kuTeIbHbIe CBSI3U € PA3THYHLIMH MOKA3aTeIIMH KayecTBa 3epHa.
Pesyabrarel uccienopanus nepegansl B HanmonanbHeni I'en0ank AsepOaiimkanckoilt PecryOnmkn
I CO3AaHMSI MPU3HAKOBBIX KOJUIEKIMH 1 o0oramenusi 0a3bl JaHHBIX, reH0()oH/Ia TBEP/Ioii MIIIeHUIIbI
(T.durum Desf.).

Knwouesvie cnoea: meepoas nuienuya, cmexkio8UOHOCMb, KICUKOGUHA, NPOIAMUH, INEKMpo-
Gopemuyeckuil ananusz

BBEJIEHUE

[TponoBonbcTBEHHasT 0€30MacHOCTb, OOECIeYeHHE HaceNeHUsT Ka4eCTBEHHBIMU MUILEBBIMU
MPOIYKTaMH OJHA M3 TIIOOAIBHBIX MPOOJIEM YeI0BEYECTBa. bOJbIyI0 PO B €€ PELICHUH UIPaeT
3€pHOBOE XO3MCTBO, KOTOPOE SIBJISIETCS HanOoJee KPYMHON OTPaCiIbi0 CEIIbCKOTo xo3stiicTBa. Ilo
CBOCH MpHUPOAE 3€PHO WU MPOAYKTHI €ro MepepaboTKU SBISIOTCS OCHOBOW IKH3HEAEATENLHOCTU
HaCeJICHMSL.

B naweli crpaHe miieHMIa SIBISETCS OCHOBHOM 3€PHOBOM KYJIBTYPOW, HO, K COXKAJICHHIO, B
MOCTIETHEE BpEMS YXYJIIAETCS CTPYKTypa MPOU3BO/ICTBA MIIEHUIIBI IO KAYECTBEHHOMY COCTaBY.
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CerogHst camMol aKTyaJIbHOM TIPOOJIEeMOM B MHPE OCTaeTCS TPEOJIOJICHHUE OIaCHOCTEH,
YIPOXKAIOUIMX CTAaOMIIBHOCTH MHPOBOW LMBWIM3ALMM M OKPYXKAIOILEH ee cpele, He COrjaco-
BaHHOCTH MOIIIHOTO 3KOHOMHYECKOI'O Pa3BUTHUS U OXPAaHbI OKPY>KAIOIIEH Cpe/bl, TPUOCTAHOBICHUE
pa3pyLIEHUs CYILECTBYIOIINX IKOCHUCTEM.

Hapsiny ¢ sTum, ydeHble COBMECTHO ¢ (epMepaMy JOJIKHBI, IPUHITH MEPhI 10 MPeaoTBpa-
LICHUIO CHIDKEHMSI YPOXKAMHOCTH M KauecTBAa MECTHBIX M HMHTPOAYLIMPOBAHHBIX COPTOB C LIEJIBIO
obecrieueHHst HaceeHHsI CEIbCKOX03IHCTBEHHBIMH MTPOTYKTaMHU.

VYuuteiBasi TO YTO, 36pPHOBBIE U 36pHOOOOOBBIC PACTEHUS SBISIOTCS, OCHOBHBIM MHUTATEIHHBIM
CBIPbEM, TOCYJapCTBO OOpalaer ocoboe BHUMaHHE Ha Pa3BUTHE 3€pHO MPOU3BOACTBA. B cBs3u ¢
3THUM, COIJIACHO MPOJOBOJBCTBEHHOM MpOrpaMMe, MPUHSATHI PELIUTENBHBIE Iard 10 YBEIMUYEHUIO
YPO>KallHOCTH 3€PHOBBIX KYJBTYpP, NOJNMCAHBI BaXKHBIE JIOKYMEHTBI U TUIAHUPYIOTCS] IPETBOPUTH B
KHM3Hb HECKOJIbKO KOMITJIEKCHBIX MEPOIPUSTUIL

(https://www.azerbaijans.com/content_1771 az.html.)

B namreit pecnyoivke, Hapsy ¢ MATKOM HIIEHUIEH BO3IENBIBAIOT U TBepAyto mmeHutyy (Tr.
durum Desf). Tsepaas TmIIEHHWI]A WrpacT HE3AMCHUMYIO pOJb B Pa3IMUHBIX OTPACISX
IIPOJIOBOJIBCTBEHHOMN IIPOMBIIIIEHHOCTH, €€ UCIIONB3YIOT B KOHAUTEPCKON ITPOMBIIIEHHOCTH, @ TaK
K€ ISl TPOM3BOJCTBA KPYIbl M MAaKapOHHBIX W3AeNuil, W T.A. M3nemus, NpuUroToBIEHHBIE W3
TBEPIOU IMIICHUILIBL, [0 CPABHEHUIO C MATKOW IMIICHUIIEH, T0JITO€ BPEMsI COXPAHSIOT CBOK) CBEXKECTh
u pocrarouno goiro xpamsres (Fu, Hatcher, Schliching, 2014).

Yacro B nmrTeparype BCTpedaercss MH(OpMalus, YTO BBICOKOKAYECTBEHHAs CTEKJIOBHIHAS
KpacHO3epHas ApoBasi MILIEHNUIA OTIINYAETCS MOBBIIEHHBIM COJIEp)KaHHEeM OEJTKOB HEpacTBOPHUMOTO
ocrarka (mpu ¢paxipioHupoBanmu 1Mo OcOOpHY), a TBepaast MIICHUIA — C BBICOKON KOHIICHTpaIen
B 3€pHE CIHMPTO- U YKCYCHOPACTBOPUMOM O€IKOBBIX (pakmmid. Taxke, W3BECTHO, YTO B 3€pHE
TBEp/IOW TILIEHUIBI OOBIYHO COAEPKUTCS OOiblIe AIbOYyMHHOB M TJIMAJMHOB, HO MEHBINE
IJIOOYJIMHOB M TJIIOTEHWHOB, Y€M B MSTKOM TIIEHHWIIE, U 3TO COIMPOBOXKIACTCS YIIy4IIEHHUEM
MaKapOHHBIX CBOHCTB 3epHa (Sadiqov, 2021) .

Co3naHnue CUCTEMBl T€HETHMYECKMX MAapKepOB, aJEKBAaTHO OTPAKAIOLIME M ONMCHIBAOLIME
OropazHo0Opa3re COPTOB TBEPAOH MILICHHUIIBI, HEOCPEIICTBEHHO BIMAIOT Ha Pa3pabOTKy pelIeHHs
HAYYHO-TIPaKTHUECKHUX U MPUKIAIHBIX 3a/1a4, BCTAIOIIMX Ha IMyTH uccienosareneil (Kanykosa u ap.,
2019).

Lens uccrnenoBaHus 3aKII0YAETCS B OLIEHKE TEXHOJIOIMYECKUX, OMOXMMUYECKUX TTOKa3aTeel 1
aHanm3 OENKOBBIX MAapKEpOB MPOJIAMHHOB MECTHBIX COPTOB M OOpa3lOB TBEPAOH MIIEHHUIB,
BBIpAILICHHBIX Ha AmiepoHe. PaboTbl Benuch € LIENbIO CO3AaHUS MPU3HAKOBBIX KOJJICKIMHA U
oborariennsi 0a3bl JaHHBIX, TeHOpoHma TBepaou mmenurbl (T.durum Desf.), HarmoHansHOTO
I'enbanka AszepOaiimxaHckoil PecrryOmukm.

MATEPHUAJI U METOAbI

[MpoBoauiu onenky 31 oOpa3loB TBEepIOW MIIEHHIBI, HAPSAIY CO CTaHIAPTHBIM COPTOM
bapakatiau 95, Mas u mapkepubiM coptoM Jlanrmon (T.durum Desf.). Onenka kauecTBa 3epHa B
oOpasiax TBep/OH MIICHHUIIBI ONPEACSUTUCh Ha OCHOBE CTaHAAPTHBIX MeTonoB (Metoandeckue
PEKOMEHIAlMK 110 OIICHKE KauecTBa 3epHa, 1977). DiekTpodopeTHdecKknii aHaM3 3armacHbIX
OenxoB riauaguHa B 34 oOpasuax ObUT mpoBeneH B moiuakpuiaMuanoM rene (Acid-PAGE) no
MoaudunupoBannoit metoauke @.A.Ilomepens (ITomepens, 1989).

PE3YJIBTATBHI U OBCYXJIEHUSA

B xo11e uccienoBanus ObLUTH MPOAHATM3HPOBAHBI TEXHOJIOTHUECKUE ITOKA3aTENN, KA9eCTBO U
KOJINYECTBO KJICHKOBUHBI 00pa3llOB TBEPAOH MIICHHIIBI ITyTEM CPaBHEHUS UX CO CTAaHAAPTHBIM
coprom bapakatiu 95 u Mas (Ta6nuna 1).
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Taoauma 1
[Toka3zarenu kauecTBa 00pa3IoB TBepAOH mimeHuIb (2022)
Tex. cBoiicTBa KieiikoBuHa
Oo6pa3ubl OO0uumii
Ne CrekJio- Macca 1000 |Pactsax.| Comep, UK  |a3or,
BHIHOCTh, 3epeH, cM % ILII. B %
% rp
1. |BBFS 021k-19 68,0 50,4 10 24,7 120 12,2
2. |BBFS 021k-29 50 52,4 7 15,3 120 7,3
3. |BBFS 021k-11 20,0 49,6 11 20,0 120 7.5
4. |BBFS 021k-12 57,0 50,4 10 19,6 110 8,5
5. |BBFS 021k-20 60,0 52,4 8 21,8 115 8,6
6. |BBFS 021k-21 63,0 49,6 8 15,7 115 8,1
7 [Myrans TYB-1114 65,0 47,6 7 15,0 110 7,5
8 |[Mupbammp-50 TYB-1116 |75,0 46,2 9 27,5 110 10,6
9 |laparsurusir-2 TYB-1118 |51,0 58,8 8 9,0 120 8,1
10 | TYB-1119 29,0 52,4 12 16,4 120 79
11 |Teprep TYB-1120 72,0 59,2 10 21,0 110 9,3
12 |Hupacnan-23TYB-1121  |66,0 56,0 - - - -
13 |Typaun TYB-1122 83,0 62,0 11 23,2 110 10,3
14 |bapakatnu-95 TYB-1124 |58,0 46,0 7 23,5 110 7,1
15 |I'v13bin Oyraa TRI-85 - - - - - -
16 |Amunmxa-84 TRI-98 77,0 43,2 10 17,4 120 8,3
17 |T'apabar AZE BB-266 60,0 50,4 8 22,0 120 8,9
18 |Aryr AZE BB-271 45,0 32,0 8 6,0 120 6,5
19 |Ar-6yrma 13 RXNQ.13/13 |52,0 56,4 8 16,5 120 7,1
20 |Kexpaba Ar-3488 10,0 56,8 7 13,4 120 6,3
RXNQ.20/13
21 |Pasau | 022581/1 40,0 58,0 4 9,8 120 59
22 |Xazap 35,0 48,8 5 11,0 120 6,1
23 |dxomepn 53,0 55,2 6 8,2 120 6,9
24 |Apas FSA 06.07 60.0 50.2 6 17.7 120 8.1
25 |Azep-81 52.0 57.6 7 12.6 120 7.5
26 |CanBapThl 59.0 52.8 7 12.0 120 8.3
27 |AG-3118 30.0 56.4 5 12.5 120 6.7
28 [l'omyp 40.0 60.8 9 10.5 120 8.3
29 |Xynadapun 26.0 53.2 6 10.0 120 7.5
30 [Auradur 20.0 43.6 5 7.5 120 5.3
31 |Mas 100.0 48.4 12 35.2 100 |14.4

CTeKI0BUAHOCTD 3€pHA, XapAKTEPU3yeT CTEKIOBUAHYIO WJIM MYYHUCTYIO CTPYKTYpPY SHJO-
criepMa, yka3blBasi Ha €ro OeJKOBBIA WM KPaxXMaJIHUCTBIM COCTaB, OHA CUMUTAETCS KOCBEHHBIM
KpUTEpHEM OLIEHKU COJEp)KaHUs Oelka B 3epHe, MYKOMOJBHOTO M XJIEOOIEKapHOIO CBOMCTBA
MIIEHUIIB. BONBIIMHCTBO YYEHBIX OTMEYAIOT 3HAYUTENIbHBIE DPA3IUYUs B MHKPOCTPYKTYpeE
CTEKJIOBUJTHOTO M MYYHHUCTOrO 3€pHa. Tak, KJIETKHM LEHTPAIbHOM YacTU 3HJOCIEpMa CTEKIIO-
BUJHOTO 3€pHa COJIep’KaT 3epHa KpaxMmala B OCHOBHOM KpYIHBIX U CPEIHUX DPa3MEPOB U
XapaKTePU3YIOTCS XOPOIIO Pa3BUTHIM OENKOBBIM KapkacoMm. KieTku IeHTpanbHOW dYacTu
SHAOCIEPMAa MYYHHUCTOIO 3€pHa COJEp)KaT MHOTO MEJKHX KpaxMalbHbIX 3epeH. OOBIYHO
CTCKJIOBUJIHBIC 3€pHA IO CPABHEHUIO C MYYHHUCTHIM, OOJAAarOT OONBIIUM COJEpKaHUEM
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kielikoBuHbl (['acanoBa, 1984). OHM 1alOT TOBBIMICHHBIA BBIXOJ MYKH, XapaKTEPU3YIOTCS
BBICOKMM Ka4eCTBOM XJie0a M BBICOKMMH TOKa3aTelsIMA MaKapOHHOT'O KauyecTBa, IPU HATUYHH
KeNToro nurmMeHta. Ho HeoOX0AMMO Y4YMTHIBATh OTHOCHUTEIBHOCTH 3TOTO MPH3HAKa KAayeCTBa.
[Tpu HeOMAroMPUATHBIX YCIOBUSX YOOPKH WM XpaHEHHUsS 3€pHA, OHO 3aMETHO CHUXKAETCS, B TO
BpeMs Kak CO/IepKaHHUe KICHMKOBUHBI U IPYrHUe TEXHOJIOTMYECKHEe CBOMCTBA MEHEE MOABEPKEHBI
n3MeHeHussM. CTEKIIOBHIHOCTh 3€pHa HE BCET/Ia OTpa)kaeT KauyecTBO 3€pHA, OOYCIOBICHHOE
HacJeACTBEHHBIMU ocoOeHHOCTsIMU copTa (["acanoBa, 2015).

[Ipn w3yyeHUM TEXHOJOTMYECKUX T[OKa3zarenei o0pasloB, 3a WCCIEAYEeMBId IO/,
BBISICHWJIOCH YTO, CPEIHEE YMCIIO TIOKA3aTelsl CTEKJIOBUAHOCTH HE TIpeBbImalo 49,7 %, oGpa3iib
Anunamka-84 (77%), Turan (83,0%) uMenu OTHOCHUTENBHO HE IUIOXOW PE3YJbTaT CTEKJIO-
BHJIHOCTH, HamOoJiee OTIMUMICS cTaHaapTHbIA copT Mas ¢ 100% crexmoBugHOCTRIO. Bee
ocTayibHble 00pa3ubl uMenu Hu3kui pesynbrar (Tabmuma 1). C TOYKM 3peHHsST MOTOTHBIX
ycnouit 2017-i ron, Toke OBbUI HEYAOBJIETBOPUTEIBHBIM. [0 XapaKTepHU30BaJICSI YaCTHIMHU
JOKJIIMA BO BPEMsI MOJIOYHOW CIIEJIOCTH M HAaJMBa 3€pHA, HECMOTPS Ha 3TO CPEIHEE 3HAUCHUE
CTEKJIOBUIHOCTH He ObUT0 HIKe 50 %-oit (cp. pesynbrar 2017 rona 52,4%) OTMETKH.

Kak BugHO 13 tabmumbl 1 copt  Kaxpaba Ar umen crekinoBUAHOCTH paBHbIN 10 %, a 'y
obpasma Vv.apulicum »ToT mokasarenb cHU3WICA 10 5%, 4TO HE COOTBETCTBYET OOBIYHBIM HOP-
MaM. 3a MmocienHue AecsTh JIET, B HAlIUX MCCICIOBAHUSX MBI HA pa3y HE BCTpEYald CTOJIb
HU3KYIO CTEKJIOBHIHOCTH Y 00Pa310B TBEPAbIX MILIEHUII.

Macca 1000 3epeH xapakTepU3yeT KPYIHOCTb, IUIOTHOCTh M BBIIOJIHEHHOCTHh 3epHa. Ee
BBICOKHE 3HAUEHHUS CBUJIETENICTBYIOT O OOJIBLIIOM 3arace MUTaTeNbHbIX BellecTB. M3BecTHO uTO,
OT KPYITHOCTH 3€PHA 3aBUCAT MPOJYKTUBHOCTH M MOKA3aTeIH KayecTBa MIICHUIIBI: YeM KpYITHEee
3epHO, TeM OoJIbllle B HEM JOJS SHAOCHEPMa, TEM BbIIIE€ BBIXOJ MyKU. OJHAKO 3TO HE Bcernaa
SIBIISIETCS, TIPSIMBIM KPUTEPUEM MYKOMOIILHBIX CBOMCTB 3€pHA.

[Tokazatens maccel 1000 3epeH ocTaBajcsi OTHOCUTEIBLHO CTAOMIBHBIM, CPEITHUM PE3yJIbTaT
coctaBua 49,8%. 20 obpasuos, u3 obuiero uncna, umenu maccy 1000 3epen Boime 50 rp. U
Tonbko y copta Typan u ['omyp macca 1000 3epen 6sbi1a Boime 60 rp (62,0 rp. u 60,8 rp. Coot-
BercTBeHHO) (Tabnumal).

KauectBo kielikoBuHbI 10 omnpeaencHnio A.b. Bakapa ecTh COBOKYMHOCTHh (PU3MUECKHX
CBOWCTB, a TaKXKe CIIOCOOHOCTh COXPaHAITh 3TH CBOWCTBA B MPOIIECCE OTMBIBAHUS U MOCIEAYIO-
e OTIEXKU TUAPATUPOBAHHOTO CTyAHsS. OCHOBHAas pojib B POPMUPOBAHUU KadyecTBa KIIEHKO-
BHUHBI OTBOJUTCS CTPYKType KIIEHKOBHHHBIX OeilkoB. Bo MHOrmx paboTrax mcclieoBaTeniei eie
B MPOLLIOM BEKE, YCTAHOBJIEHO, YTO TJMAJWH U TJIIOTEHUH MIIEHUIbl COCTOSAT W3 MHOTHMX
KOMITOHEHTOB, YTO U 00YCIJIOBJIMBACT MOJUICHHBIN XapakTep kadecTBa 3epHa (Ky3pmun, 2005).

Cpennuii pe3ynbTaT MoKaszaTells KIEHKOBHHBI 00paslloB He mpeBblman npenena 15,3%.
Pe3ynbrar He XapakTepHBIN A7l TBEpJOW MIICHUIIBI, B HAIIEeM PETHOHE, YTO TOXKE, BEPOSTHO
3aBHCEJ OT MOTO/IHBIX YCIIOBUH Mepro/ia BereTaluu.

B naHHOM uccrnenoBaHHWM, IOKA3aTENb KOJIMYECTBA KIEHKOBUHBI, TOJIBKO Yy copra «Mas»
paBusuics 35,2%. beuin u o0pasibl ¢ nokaszarenem, kojeodmommumes B npeaenax 20-25%, Ho B
OCHOBHOM pe3yibTathl Obitu HUXE 20,0% (Tabmuma 1).

AHanoruyHas KapTHHA CJIOXKHIIACh M C TMoKa3aTesleM OOIIero a3ora, IMoKas3aTelb OIpee-
nsembiii Metogom Keenpmans, Obur Beime 10,0% Bcero y nByx oOpasuoB («Mas» u
«v.erythromelany), y 6onpmimacTBa pe3ynbTarsl Obun Menee 10,0% (Tabnuma 1).

OO6wunme ocakoB, 0COOEHHO B (ha3y HaIHMBa 3€pHA, OTPHUIIATEIHLHO CKA3bIBACTCS HA KAYECTBE
3epHa, MOCKOJbKY M3JIMIIHAS YBIAXXHEHHOCTh 3€pHA MPUBOIUT K MHTEHCUBHOMY JIbIXaHUIO U
COOTBETCTBEHHO, MPU 3TOM PACXOJYIOTCS YIJIEBOJbI M a30TUCThIE BemlecTBa. CKpBITOE MpO-
pacTaHMe M «CTEKaHHe» 3epHa B JaHHOM ciy4yae Heu3z0exHo. OJHAKO CIMIIKOM BBICOKHE
TEMIIEpPaTyphl B Ha3BaHHBbIC (a3bl HEKEIATEIbHBI, TAK KaK O0YCIOBIMBAIOT MPEKICBPEMEHHOE
MpeKpalleHue MOCTYIUICHHUSI a30THUCTHIX BEIIECTB B paCTEHUE, YTO NMPUBOAUT K IIYIJIOCTU 3€pHA
u ero yerkoBecHoctu (Kproukos, [Toros, 2015; 'anonoB u ap., 2018).
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HeiHenmHue pe3ynbTaThl aHAIM30B, €mie OOJIbIIe HAaBOAAT HAa MBICIL O CO3JaHHU Oosee
YCTOMUMBBIX M CTaOMJIBHBIX COpTOB. Ha naHHOM 3Tame pa3BUTHS MpoJeniaTh 3Ty pabory 0e3
TeHETUYECKUX aHAJIHM30B, TOYTH HEBO3MOXKHO.

C nayana 1970-X roJjoB MpOBOAMINCH PAbOTHI 110 U3YYEHUIO TOIMMOpdU3Ma rimaauHoB. C
TEX MOp WX IIMPOKO HCIIONB3YIOT, B KauyecTBE MapKepOB MNpPU COPTOBOH HIACHTH(UKAIH,
MOCKOJIbKY TPAaKTHUECKH KaXAbI COPT MIICHULBI 00JIaaeT COOCTBEHHBIM YHUKAIbHBIM
ANEKTPO(GOPETHIECKUM CIIEKTPOM TIIHaANHA.

C »5TOil 1enbi0 MPOBEACHBI AIIEKTPO(OPETHUECKUE AHAIM3BI MCCIEIYyEeMBIX 00pa3IoB.
OOBIYHO PE3yIBTATHI ANMEKTPOPOPETHUECKOTO aHATIHM3a 3aIMaCHBIX OCITKOB, TPOJIAMHHOB YCIIOBHO
JeNSAT Ha YeTbIpe 30Hbl ®-, Y-, - W O-TTHAJWHBI ¥ HAa OCHOBAaHMM CTAHIAPTHOTO KaTajora
nokycoB Gld 1A, Gld 1B, Gld 6A u Gld 6B npoBOAAT TI'eHETHUYECKYIO HACHTH(MHUKAIHIO
UCCIIelyeMbIX 00pa3loB, Tak ObLJIO U B CIy4ae C M3y4aeMbIMHU TPUILATHIO TpeMs oOpa3namu. B

JTAHHOM CJly4yae, CTaHJapTOM MOCIY>KWJIM cOpTa TBepAou nuueHuibl Masi, Jlanrnon u bapakatiu
95 (Pucynok 1-2).
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Pucynok 1-2. DnextpodoperpaMmbl NIHATHHKOJUPYIONIUX JIOKYCOB TEHOTUIIOB TBEPIOH MIIICHUIII

1- v.erythromelan, 2-v.apulicum, 3-v.hordeiforme, 4-v.leucomelan, 5- v.leucomelan, 6- v.leucomelan, 7-
bapakatnu-95, 8-Mas, 9-Langdon, 10-Myrans, 11-Mup6ammp-50, 12-I'aparsumusir-2, 13-Byrap,14-
Teprep, 15-Ilupacnan-23, 16-Typan, 17-Anunmke, 18-I'apadar, 19-Aryt, 20-Ar 6yraa, 21-Kexpaba, 22-
PaBan, 23-Xazap, 24-bapakarnu-95, 25-Mas, 26-Lanqdon, 27-IIxomepm, 28-Apas, 29-Azep-81,30-
CanBaptsl, 31-Ar-3118, 32- 'omyp-74, 33-Xynadapun, 34-Auradur.

OtMeruMm uTo, rmuaauHKoaupyrontue jJokyckl amteneit Gld 1A3, Gld 1A7, Gld 1B1 u
Gld2B1 BcrpeuaroTcs odeHb 4acTO, HO B HaIMx coprax yaine Berpeuatorcs Gld 1A3, Gld
1A10, Gld 1A13, Gld 1A19, Gld 1B8, Gld 1B9, GId 1B10, Gld 1B19, Gld 1B14, Gld 1B15, Gld
1B17, Gld 6A2, Gld 6A3, Gld 6A4, Gld 6A5, Gld 6B1, Gld 6B2, Gld 6B3, Gld 6B8, Gld 6B10
u penxo Gld 1A28, GId 1A29, Gld 1A30, Gld 1B 30, Gld 1B31, Gld 1B32, Gld 6A30, Gld
6A31, Gld 6A32, Gld 6B30, Gld 6B31.

Ecte muenue, uro Gld -1A7 u GId -2B14 sBnsiorcs MapkepaMd MaKapOHHOTO KadyecTBa
TBepAOH TIIeHUIbl. He WCKII0YeHo, 4TO MpUMEHEHHBbIE Ha OAWMH M TOT K€ Habop COpTOB,
OJTMHAKOBOTO THUIA MOJEKYJSIPHBIX MapKepOB, MOTY J1aBaTh a0CONIOTHO pa3HbIE Pe3yJIbTAThI
(Novoselskaya-Dragovich et al 2015; IManun, 2011). B Hammx copTax 3TH TJIHaIAHKO-
IUPYIOIIHE JOKYCHl BCTPEYAIOTCS PEIKO.

BbIBO/IbI

B uTore npoBeeHHBIX TEXHOJIOTMYECKMX U OMOXMMHMUYECKUX aHAJIU30B BBIICHUIIOCH, UYTO B
3TOM IOy KauecTBO M KOJMYECTBO KIJIEHKOBHUHBI, a TaK € M0Ka3aresib 0OLIEero a3ora ObLIM
HU3KUMHU. Pe3ynbTaThl anekTpodopeTuyeckoro aHaimu3a mokaszaiu, copT bapakarmu 95 umeer
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rnuaauakoaupyomme gokycel amneneit Gld 1A3, Gld 1B14, stot 10KyC OKa3bIBAaeT MMOJIOKHU-
TenbHOe BiaMsHME Ha Maccy 1000 3epeH. VY ocTambHBIX 00pa3loB BCTpEYaroTCs
rauaauakoaupyromme okycel  amnenein Gld 6A4, Gld 6B4 (Teprep), Gld 6A5 u Gld 1A9
(Mas) u Gld 1B17 (Anunmka-84) MOJOKUTEIHHO BIMSIONIME HA pa3IHYHBIC MOKa3aTeiH
KayecTBa 3epHa.

3AKJTIOYEHHUE

PesynbraThl uccnenoBanus mepemaansl B HamumonanbHbeiii ['eHOaHk — A3epOaifmkaHCKOM
PecryGnuku 1151 co3aHus MPU3HAKOBBIX KOJJIEKIIMM | o0oramieHus 0a3bl JaHHBIX, TeHOhOH I
tBepoit mirenuisl (T.durum Dest.).
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BORK BUGDA (T.durum Desf.) GENOTIPLORININ TEXNOLOJI, BiOKiMYOVi
GOSTORICILORININ VO ZULAL MARKERLORI POROLAMINLORIN TOYINi

Giilsan Poladova*, Gulgez Mammodova, Sevil Sadiqova.
Azorbaycan Respublikast Elm va Tasil Nazirliyi Genetik Ehtiyatlar Institutu

Mogsadimiz Abseronda becarilon yerli bork bugda sort vo nimunalarinin texnoloji, biokimyavi
gostoricilorinin  giymotlondirilmasi vo prolamin zilal markerlorinin analizi olmugdur. Islor olamot
kolleksiyalarinin yaradilmasi vo Azorbaycan Respublikasinin Milli Genbankinin bark bugda (T.durum
Desf.), genofondu molumat bazzasinin zonginlogdirlmoasi magsadi ilo aparilmisdir. Magalods. Abseronda
becarilon 31 bark bugda niimunasinin texnoloji gostaricilorinin, kleykovinin kamiyyast vo keyfiyyatinin
giymetlondirilmasi vo standart Borokstli 95, Maya vo Lanqdon sortlar1 ilo mugaisads prolamin zilal
markerlorinin analizi aparilmigdir. Malum olmusdur ki, texnoloji gostaricilor va elaco do kleykovinin
komiyyat vo keyfoyyoti asagi diismiisdir. Belo ki, orta gostaricilora asasen susovarilik 49,0%, yalniz
Maya sortunda isa 100% olmusdur. Slinco 84 (77%) vo Turan (83,0%) sortlarini ¢ixmagq sortilo digor
nimunalor asagi natico niimayis etdirmislor. 1000 donin Kitlasi nisboton stabil olmusdur, iyirmi
nimunads bu gosterici 50 gramdan yuxari olmusdur, lakin buna baxmayaraq orta qiymot 49,8 q
olmusdur. Kleykovinin komiyyat gdstoricisinin orta giymoti 15,5% toskil etmigdir. Maya sortunda bu
gostoarici yiksak olmagla 35,2% toskil etmisdir. Niimunalor arasinda 20,0-25,0 arasinda naticalori olanlara
baxmayarag, asasan gostarici 20,0% asag1 olmusdur. Keldal Gsulu ilo tayin edilon mumi azot gostaricisi
yalniz iki niimunads, Maya va v.erythromelan-da nisbaton yiiksok olmusdur (14,4% vo 12,2% mivafiq
olaraq), digar niimunalordo bu gostorici 10,0%-don asagi olmusdur. Orta rogom 7,3% toskil etmisdir.
Elektroforez analizi naticasinds molum olmusdur ki, Barakatli 95 sortu gliadinkodlasdiran lokusun Gld
1A3, Gld 1B14 allellorinin dasiyicisidir, bu lokusun 1000 donin kitlasi ilo musbat slageds oldugu
moalumdur. Digar niimunalords iso Gld 6A4, Gld 6B4 (Tartar), Gld 6A5 vo Gld 1A9 (Maya) vs Gld 1B17
(Olince-84) gliadinkodlasdiran lokuslar askarlamis vo onlarin bazi keyfiyyst gostoricilori ilo mishat
olagolorin oldugu qgeyd edilir. Todgiqatin naticalori Azorbaycan Respublikast Milli Genbankina bark
bugdanin (T.durum Desf.). alamat kolleksiyalarinin yaradilmast vo malumat bazasinin zonginlosdirilmasi
tictn verilmisdir.

Acar sozlar: bork bugda, siisavarilik, kleykovin, prolamin, elektroforez analizi
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DETERMINATION OF TECHNOLOGICAL, BIOCHEMICAL INDICATORS AND
PROTEIN MARKERS - PROLAMINS OF DURUM WHEAT (T.durum Desf.)
GENOTYPES

Gulshen Poladova*, Gulgez Mamedova, Sevil Sadigova
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

The article presents the results of physical and technological indicators, durum wheat samples and
gluten quality on 33 samples and analysis of protein markers of durum wheat prolamins grown in the
experimental plot of the Institute of Genetic Resources by comparing them with the standard variety
Barakatli 95 and Maya, which was the main goal of our work. It turned out that physical and
technological indicators, as well as indicators of the quantity and quality of gluten, decreased. The
average indicator for almost all analyzes of this year is the lowest in the last 10 years. The average
number of glassiness index did not exceed 49% and only the standard Maya variety had 100% glassiness
index. All other samples, with the exception of samples Elinje-84 TRI-98 (77%) and Turan TYB-1122
(83.0%), had a low rate, which is lower than in previous years. The 1000-grain weight indicator remained
relatively stable, although the average result, although it was less than the previous year, was at an
insignificant level. More than sixteen samples had indicators over 50-60 gr. Although in 2017, due to
weather conditions, the indicators were also low, but not so much. The indicator of the amount of gluten,
only in the Maya variety, was 35.2%. There were also samples with an indicator ranging between 20-
25%, but in general the results were below 20%. A downward trend in quality and quantity was observed
in almost all indicators. A similar picture was observed with the indicator of total nitrogen. Kjeldahl
values are above 10%, only two samples (May and v.erythromelan), all the rest are below 10% mark.
Usually, the results of electrophoretic analysis of storage proteins, prolamins, are conditionally divided
into four zones -, y-, B- and a-gliadins, and based on the standard catalog of loci Gld 1A, Gld 1B, Gld
6A and Gld 6B, genetic identification of the studied samples is carried out, so it was and in the case of our
thirty-three samples. In this case, durum wheat varieties Langdon and Barakatli95 served as the standard;
the results of electrophoretic analysis of storage proteins, prolamins were indicated.

Keywords: durum wheat, glassiness, gluten, prolamine, electrophoretic analysis
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YERLI VO INTRODUKSIYA OLUNMUS NOXUD NUMUNOLORININ
TEXNOLOJI VO BIOKIMYBVI GOSTORICILORINO 9SASON
COROKBISIRMODO ISTIFADOSI

YEGANO KOLBIYEVA*, SOMSIYYD MOMMODOVA

Azarbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadliq
pr.155.

kalbiyeva@mail.ru

Donli — paxlah bitkilor an genis yayilmis arzaq bitkisi olmagla xalq tasarriifatinda miihiim rol
oynayirlar. 9n perespektivli arzaq bitkisi kimi noxudun yiiksok komiyyat vo keyfiyyot gostorici-
Iarino malik, abiotik streslora davamh sortlarimin yaradilmasi arzaq tohliikasizliyi baximindan cox
shomiyyatlidir. Azarbaycanmin ayri-ayr1 rayonlar1 donli-paxlali bitkilorin névlori ilo (noxud,
marcimak, at paxlasi, lorgs va s.) ¢ox zongindir. Institutunun nozdindoki Milli Genbankda bu
paxlah bitkilorin ¢ox sayda niimunslori toplamb, saxlamlir. Abseron Elmi-Tadqiqat Bazasinda
yetisdirilorok onlarin bozilorinin morfoloji vo tasarriifat gostoricilori ilo yanas1 Kkeyfiyyot
gostaricilori da atrafli oyranilir. Bu iso 6z novbasinds, keyfiyyatli niimunaslorin qorunub saxlanil-
masi ild yanas1 galacok seleksiya prosesinda yeni, daha yiiksok keyfiyyatli vo davamh sortlar
yaranmasina zomin yaradir. Bu ndqteyi nazordon noxud, marcimak, at paxlasi, largs kolleksiya
niimundlori arasindan, yiiksok keyfiyyat gostoricilorine malik niimunalorin secilorak seleksiya
islorindos istifads edilmasi tovsiyd olunur. Cari ildo Abseron Elmi-Tadqiqat Bazasinda yetisdirilon
niimunalar, yigimdan sonra, lazimi todbirlarls saxlandigdan sonra analiz olumnmus, niimunalards
proteinin miqdar1 Comils sortunda (24,56%), Flip 11-16c-da (24,37%), Flip 11-214c-ds (24,25%),
lizinin migdarn Comilada (927qr), Flip 11-16c-da (960qr), Flip 11-214c-ds (910qr) daha yiiksok
olmusdur. Bildiyimiz kimi, respublikamizda noxud bitkisi bir cox yerlorda becarilir, ziilalla zangin
oldugundan ondan ¢orakbisirmads da istifado etmok olar. Comild va Filp11-214C niimunalorindan
istifado etmoklo 9zamatli 95 vo Murov 2 sortlarina 20% va 30% qatqu ils ¢oraklor hazirlanmsdir.
Noxud niimunoslari arasinda 4 niimuns texnoloji vo biokimyavi gostaricilorina asasan yiiksak natico
niimais etdirmisdir. Bu niimunslords hom su ¢okma qabilliyati, hom do bismo miiddati yaxsi natico
sayllir. Comils va Flipl1-214¢ niimunalorinin 20% qatqisinda ¢érayinin hacmi 340m® olmus, 3,6
iimumi balla giymatlondirilmisdir. Bu ilkin analizlorin gostoriciloridir. Galacakds bu istiqgamoatda
tadqgiqatlarin daha genis sokildo aparilmasi nazards tutulur.

Acar sozlar: noxud, texnoloji gostoricilar, protein, lizin va ¢orak bisirmado istifado

GIRIS

Donli-paxlali bitkilorin toxumlari insan vo heyvan orqganizmlorinin ziilallara, sokorloro
vitaminlara, xiisuson B vo E vitaminlorina, mineral maddalors olan talobatinin tomin olunmasin-
da osas rol oynayir. Bu bitkilorin yasil kiitlosinin torkibindo vitaminlorin olmasi ¢coxdan molum-
dur vo bu yem keyfiyyotinin do yuksok olmasini gostorir. Bu da heyvandarligda sldo edilon
mohsulun keyfiyyotinin yaxsilasmasinda miihiim rol oynayir (Anukeesa, 2002).

Oksar paxlali bitkilor kimi noxud bioloji doyar baximindan mercimakdon daha iistiindiir,
soyadan sonra ikinci yerdodir. Noxud toxumlarinda ohomiyystli miqdarda fosfor, kalium vo
maqgnezium var ki, bu da insan orqanizmi {igiin alverisli olan kalsium vo fosfor nisbati ilo bir
neg¢a paxlali bitkidon biridir (ITmmennynas u ap., 2017).

Yuxarida qeyd edildiyi kimi paxlali bitkilorin torkibinde ¢oxlu miqdarda ziillalar var ki,
bunlar da qgidaliligina goro ot vo siid mohsullarindan geri qalmir. Ona goro do ohalinin qida
rasionunda bu bitkilordon genis istifads edilmalidir (Rafiyev, 2012).
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MATERIAL VO METODLAR

Tadqiqgat materiali kimi danli-paxlal1 bitkilorden olan noxud niimunalsrinin deninds bir sira
texnoloji, keyfiyyat vo biokimyovi gostoricilor, imumi azotun vo lizinin miqdar1 dyronilmisdir.

Azotun iimumi miqdar1 Keldal iisiilu A.I.Yermakov metodu ilo, lizinin migdar1 A.S.Museyko,
A.F.S1soev metodu ilo toyin edilmisdir (EpmaxoBa u np., 1972; Mycetiiko, Cricoes, 1970).

Noxudun qatqist ilo bugda unundan bisirilon ¢orok, ¢orokbisirmo vo ¢oroyin keyfiyyotco
qiymatlondirilmasi quru maya ilo bismoys osaslanmisdir. Laborator soraitds, nomliyi 14%-9
catdirtlmis un doyirmaninda iyiidiildiikdon sonra iizorino miixtalif faizlorlo noxud unu qatqis,
duz vo quru maya alavo edilorok xomir yogurulmusdur. Alinan xomirin temperaturu 30°C olmus,
ilkin qicqirmada 2 saat, yenidon yogruldugdan sonra 1 saat orzinds vo nahayat, xiisusu formada
1 saat qicqurdilmisdir. Umumuilkde xomir 4 saat orzinds qicqirdilmisdir. Daha sonra 220°C
20-25 doaqiqo arzindo bisirilmisdir. Novbati giin qiymatlondirma aparilmisdir (ITamenko, 2009).

NOTICOLOR VO ONLARIN MUZAKIROSI

Analiz edilon noxud niimunalari arasinda 4 niimuna, Comils sortu, Flip 11-16c, Flip11-214c,
Flip11-208c 100 donin kiitlosina, suda sismo gabiliyyatine, nomliyin miqdarmna vo bismo
miiddating, proteinin va lizinin miqdarina gors yiiksak gostariciye malik olmuslar. Cadval 1-do
noxud niimunoslorinin donindo aparilan texnoloji analizlorin noticolori verilmisdir. Burada 4
niimunada 100 donin kiitlasi vo nomliya gors yiiksok formalar miisyyon edilmisdir (Comils,
Flipl1-16c¢, Flip 11-214c, Flip11-208c). Eyni zamanda yuxarida gostordiyimiz niimunalor ham
su ¢okma qgabilliyati, hom do bismo miiddotine gora yaxsi notico géstormisdir (codval 1, sokil 2).

Cadval 1
Texnoloji gostaricilaring gors yliksok natico vermis noxud niimunalori
Ne Niimunonin ad1 Su ¢okmad Bismo miiddoti, 100 don Nomlik, %
qabiliyyati, ml daq kiitlasi, qr
1 | Comilo 16 28 39,4 13,7
2 | Flipll-16¢ 16 28 46,0 13,6
3 | Flip 11-214c 16 28 40,6 13,7
4 | Flip11-208c 14 28 47,8 13,6

Tadqiq olunan niimunsalords proteinin miqdar1 Comils sortunda -24,56%, Flip 11-16¢-dos -
24,37%, Flip 11-214c-ds -24,25%, lizinin miqdari Comilada-927qr, Flip 11-16¢-do — 960qr, Flip
11-214c-do - 910gr olmagla daha yiiksokdir (Sakil 1).

Sakil 1. Noxud niimunalorinin doninds protein vo lizinin miqdan
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Sakil 2. Texnoloji géstaricilorina gora yliksak natico vermis noxud niimunalari

Corok vo ¢orok momulatlar genis yayilmis, nisbaton ucuz vo olgatan yeyinti mohsuludur.
Bildiyimiz kimi, respublikamizda noxud bitkisi bir ¢ox yerds becorilir vo ziilalla zongin
oldugundan ondan ¢6rakbisirmadas istifado etmak olar (ITirenuunas u ap., 2017).

Bu mogsadls iki niimunaden (Comils vo Filp11-214C) istifado etmoklo ©zamatli 95 vo
Murov 2 sortlarina 20% vo 30% qatqi ilo ¢oroklor hazirlanmisdir. Qeyd etmok lazimdir ki,
Ozomatli 95 vo Murov 2 sortlarindan ¢orokbisirmods genis istifads edilir, bu sortlarda keyfiyyat
gostaricilari nisbaton yiiksokdir, adoton 550-600 m® hocmdo vo iimumi ¢orok ballart 4,7-4,9
arasinda toraddiid etdiyi halda qatqilardan sonra bu qiymatlor xeyli asag1 diismiisdiir (Saokil 3).

Sakil 3. Ozomatli 95, Murov 2 va 20- 30%-1i noxud qatqili ¢oroklor

Molumdur ki, kimyovi torkiblorino gbéro noxud vo bugda unu forqli substansiyalardir
(TemupoB u 1p., 2016). Digor torafdon do ©zomatli 95 sortunda Umumi azotun (Keldal tsulu)
miqdar1 13,4%, Murov 2-do is0 13,2 % toskil edir. Comils sortunda bu gostorici 24,6%, Flip11-
214C niimunasinds iso 24,3% olmusdur. Bunlarin ¢érok momulatina oks tosiri ¢ox boyiikdiir,
belo ki, gliadin vo gliitenin ziilallar1 olmadigina géro xomirin qicqirmasi zoifloyir vo ¢orayin
masamoliliyi azalmis olur.

Cadval 2
Noxud qatqist ilo hazirlanmig ¢érayin qiymotlondirilmasi

Niimunol ada Cﬁrayi.n L.JSt Qablg.l " | Mosamolik U"mumi

hocmi | hissd | rangi ¢or bah
Ozomoatli 95 + Comila 20% 340 4 5 5 3,6
Ozomotli 95 + Comilos 30% 300 4 5 5 3,4
Ozomoatli 95 + Flip11-214C 20% 340 4 5 5 3,6
Ozomoatli 95 + Flip11-214C  30% 310 4 5 5 3,4
Murov 2 + Comilo 20% 310 4 5 5 3,2
Murov 2 + Comilo 30% 280 4 5 4 2,9
Murov 2 + Flip11-214C 20% 300 4 5 4 3,1
Murov 2 + Flip11-214C 30% 290 4 5 4 2,9
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Odobiyyat molumatlarina ssason, bugda ununa gatilan noxud ununun miqdarim1 5 %-don
30%-dok artirdigda KDI gostoricisi 70-don 109-dok artmis olur (Hiiseynova va bas., 2021;
[Mamenko, 2009).

Cadval 2-don do goriindiiyli kimi, noxud unundan olan qatq: faizi artdiqca ¢orayin imumi
bal gqiymati asag1 diismiisdur.

Bu ilkin analizlorin gostariciloridir golacokda bu istiqgamatds islorin yeniden, daha genis
sokildo aparilmasi nazordo tutulur.

NOTICOLOR

Analizlor noticosindo molum olmusdur ki, Comils sortu vo Filpl1-214C  niimunasinin
texnoloji, biokimyavi vo keyfiyyat gostoricilori, digor niimunalora nisbaton daha gonastboxs
olmusdur. Corak qatqisi kimi 20% qatqida bu niimunalorin ¢oraklori nisbaton yaxsi olmusdur ki,
gidaliliq baximindan istifadoys yararl hesab etmok olar.
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HNCITIOJBb30OBAHUE B XJIEBOIIEYEHUU MECTHBIX U UHTPOAYIHIUPOBAHHBIX
OBPA3IOB HYTA 110 JAHHBIM TEXHOJIOI'MYECKUX, BAOXUMHWYECKHUX
AHAJIN30B UM MIOKA3ATEJIEW KAYECTBA

Erana Kaabouea™, lllamcuss Mamenosa
Hucmumym cenemuueckux pecypcos Munucmepcmea nayku u 0opazogamust
Aszepbatiosicanckoul Pecnybnuxu

3epHO000OBBIC  KYJIBTYPhl SBISIOTCS HauOojee pPacHpOCTPAHEHHBIMH —IIPOIOBOJILCTBEHHBIMU
KylIbTypaMH W WTPAIOT BAXKHYIO POJIb B HapomHOM xo3siicTBe. C TOYKM 3peHHs MPOJOBOILCTBEHHON
0e3omacHOCTH OOJbBIIOE 3HAYCHHE HMEET CO3/aHHE HOBBIX, YCTOWYMBBIX K a0MOTHYECKHM CTpeccam
COPTOB HYyTa C BBICOKUMH KOJWYECTBEHHBIMH U KayeCTBEHHBIMH TIOKa3aTelsiMU. B  permonax
AzepbaiikaHa Mpou3pacTaeT MHOXKECTBO Pa3IMYHBIX BHUAOB 36pHOOOOOBBIX pacTeHHH (HYT, YeUEBHUIIA,
KOHCKHE 000bI, unHa U Ap.). B 'enbanke MHCTHTYyTa TeHETHUECKHX PECYpcOB COOpPaHO M XpaHUTCA
OonpIIoe  KOMMYECTBO 00pa3moB 3epHO0000BBIX pacreHuid. Hapsgy ¢ Mopdoiorndeckumu U
XO3SIMCTBEHHBIMH IMoKasaTC/IsIMU, THIATCJIbHO M3Yy4YarOTCA IIOKAa3aTCJIu Ka4yeCTBa 06p33]_[0B, BbIpallICHHBIX
Ha Anmeponckoit Hayuno-HccnenoBarenbckoli 0a3e HHCTUTYTa. ITO, B CBOKO 0YepEib, CO3/1aET YCIOBUS
JUI COXpPaHEHHUs] LEHHBIX 0Opa3loB M MOJYYEHHUs] BHICOKOKaYECTBEHHOIO MaTepHaja IJisl JalbHeren
cenexuy. C y4eToM 3TOH TOYKH 3pEHUS] PEKOMEHAYETCsl OTOMpaTh 00pa3Ibl ¢ BLICOKUMH MOKa3aTeIsIMU
KayecTBa W HCIIOJIL30BaTh MX B CEIIEKIMOHHON pabote. Mcxoas W3 3TOro, cpeiy KOJUIEKIMOHHBIX
00pa3uoB HyTa, YEUEBHUIIbI, KOHCKHX OO0OOB, YMHBI PEKOMEHAYETCS OTOHMpaTh 0Opaslpbl C BBICOKMMHU
MOKa3aTeIsIMU KauecTBa M MCIOJIB30BaTh UX B CEJICKIMOHHOW pabore. B 3ToM romy anamusupoBaid,
00pasiipl, BBIpalllCHHBIC Ha AOIIECPOHCKOW HAyYHO-HCCJICIOBATEIbCKOH 0a3e M COOpaHHBIC IIO
OOIIETIPUHATON METOJMKE BO3ACTBIBAHMA M XPaHEHHS 3€pPHOOOOOBBIX KYJBTYp. YCTAHOBIEHO HTO,
cojiepkaHue poTernHa B oopasmax Ixammis (24,56%), Flip 11-16c¢ (24,37%), Flip 11-214¢ (24,25%), a
TaK)Ke KOJUYECTBO Ju3uHA B oOpasuax Jhxamus (927rp.), Flip 11-16¢ (960rp.), Flip 11-214¢ (910rp.)
6I)IJ'II/I BBIIIC, IO CPAaBHCHUIO C OCTAJIbHBIMU O6pa3HaMI/I. Kax mn3BecTHO. HYT BO3ACIIBIBACTCA BO MHOT'UX
peruoHax Hauei pecnyOJIMKe M yJUTbIBasi BEICOKOE COAep)KaHUe Oellka B COCTAaBE 3TOTO PACTEHHUS, €ro
MOJKHO HCIIONIB30BaTh ISl BHIIIEUKH JAHeTHUEcKoro xjeba. Cpeaw o0paslioB HYTa BBHICOKHE PE3yIbTaThI
MO TEXHOJOTHMYECKMM W OHMOXMMHYECKHMM IOKa3aTelsiM mokazanu 4 oOpasua. C 1enblo M3ydeHHUs
TEXHOJIOTHM MPUTOTOBJIEHUsI Xineba ObUIM BHIOpaHBl COpTa IIIEHMIBI, BO3JCNIBIBAEMBIE Yy Hac B
pecnyonmke Azamatiu 95 m Mypos 2. B nmerngHyto MyKy Oblia mo0OaBieHa MyKa W3 HYTa, COPTOB
Joxamuns (20%) u Filp11-214C(30%). OT™MeTM 4TO, Hapsiay C BBICOKMMHU IOKa3zaTelsMH Oelka U
mu3uHa, copta [xammisa u Filpl1-214C umenu Xopoiue BOJOMOITIOTUTENBHBIE MOKA3aTed U CPOK
Bapku. Xueb ¢ nodaBkoit 20% MyKn M3 HyTa 3TUX COPTOB MMEJI BEICOKHM 00bEM U OOLIYIO OLIEHKY XJie0a
B 3,6 Oayuta. DTO moKasaTeidw MEPBUYHOrO aHanmu3a. B manpHeliieM MiaHupyeTcss MpPOBECTH Oojee
MacIITa0HyIO paboTy B 3TOM HAIPABICHUH.

Knroueswle cnosa: nym, kauecmeo,0uoxXumus, nNpomeuH , IU3UH, Ouemuieckull xieo

THE USE OF LOCAL AND INTRODUCED CHICKPEA SAMPLES IN BAKING ACCORDING
TO TECHNOLOGICAL, BIOCHEMICAL ANALYZES AND QUALITY INDICATORS

Yegana Kalbiyeva*, Shamsiya Mammedova
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

Cereals and legumes are the most cultivated plants in the world. Leguminous plants play an
important role in the national economy. From the point of view of food security, the creation of new,
high-yielding chickpea varieties with high quality indicators, resistant to biotic and abiotic stress factors
of agroecology in general and in particular in our republic, is of great importance. Many different types of
leguminous crops (chickpeas, lentils, beans, chin, etc.) are cultivated in different regions of Azerbaijan. In
the Genbank of the Institute of Genetic Resources, samples of leguminous crops are collected and stored.
Along with morphophysiological indicators, the quality indicators of samples grown in the Absheron
Research Base of the Institute are carefully studied. This, in turn, creates conditions for the preservation
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of valuable samples and obtaining high-quality material for further selection. Based on this, it is
recommended to select and restore the seed material of chickpeas, lentils, beans, chinas and other
leguminous crops with high yields and quality, in order to select for quality. In the current year, 2022,
samples grown and collected according to the generally accepted method of cultivation and storage of
leguminous crops were analyzed in the laboratory of the Biochemical Genetics and Technology
Department for chickpea quality indicators. It was found that the protein content in the samples of Jamil
(24.56%), Flip 11-16c (24.37%), Flip 11-214c (24.25%), as well as the amount of lysine in the samples of
Jamil (927gr.), Flip 11-16¢ (960gr.), Flip 11-214c (910gr.) were higher than the rest of the samples. In our
republic, chickpea is cultivated in many regions, given the high protein content in the composition of this
plant it is used for baking special, dietary bread, if necessary. In order to study the technology of making
bread, wheat varieties cultivated in our republic Azamatli 95 and Murov 2 were selected. 20% and 30%
flour from chickpeas, varieties Jamilya and Filp11-214C were added to wheat flour. It should be noted
that, along with high levels of protein and lysine, the Jamilya and Filp11-214C varieties had good water
absorption characteristics and cooking time. Bread with the addition of 20% chickpea flour of these
varieties had a high volume and an overall bread score of 3.6 points. These indicators are initial results.
Study in this direction will be continued.

Keywords: chickpeas, quality, biochemistry, protein, lysine, dietary bread
Capa taqdim etmigdir: Qatiba Hasonova, a.e.ii.e.d., dosent
Redaksiyaya daxil olma tarixi: 12.06.2023

Takrar islonmaya gondarilma tarixi: 31.07.2023
Capa qabul edilma tarixi: 29.08.2023
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ARPA NUMUNOLORININ (Hordeum L.) STRESS AMILLORD
DAVAMLILIGININ FiZiOLOJI METODLARLA TODQIiQi

LALD ABDULLAYEVA*, GULARD MOCIDOVA, SOLMAZ SOFiZADO, OFELiYA
ROHIMOVA

Azarbaycan Respublikasi Elm va Tasil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadliq
pr.,155

dullayevalala 76 @mail.ru

Stress amillori (quraqlhiq vo duzluluq) bitkilorin moahsuldarhq, boyiimo va inkisafina 6nomli
tasir edir. Ona gora da stress amillora qarsi1 davamh, eyni zamanda iqtisadi ohamiyyat kasb edon
bitki sort vo formalarimin askarlanmasi, onlarin qeyri-alverisli torpaqlarda becarilmasinin tomin
edilmosi giiniin aktual masalolorindadir. Biitiin bunlar1 nazors alaraq son doévrlordo bitkilorin
dlverissiz otraf miihiit amillorine (quraqhq vo duzluluq) davamhligimi miisyyan edon, stress
soraitindo bitkilords bas veran fizioloji-biokimyavi proseslorin todqiqino maraq daha da artmsdir.
Bu moaqsadlo miixtslif diagnostik metodlardan istifado olunur. Cari tadqiqat isinds 3 arpa niimu-
nasinds su rejimi parametrlori va stress amillorin tasirindon prolin amintursusunun miqdarinda
bas veron doyisikliklor oOyronilmisdir. Davamhhgin diagnostik gostoricilorindon biri olan su
saxalama qabiliyyati 6yronilon niimunslords 37%-51% arah@inda doyismisdir. Alinan naticalara
asasan daha az su itiron genotip davamh hesab olunur. Davamhh@ xarakterizo edan digar bir
diaqnostik gostorici yarpaqlarda su qithgidir. 24 saat arzinds daha az su ¢okon genotip davamh
kimi qiymotlondirilir. Bu gostorici niimunalora gora 18,5%-28,0% hidudunda doyismisdir.
Mbolumdur ki, stress amillarin tasiri zamani metobolik proseslorin pozulmasi bas verir va bu zaman
bir ¢ox amintursular1 kimi prolinin do miqdar1 sarf olunmadan yigilir vo nazarstlo miiqayisada
prolinin miqdar1 artir. Ona gors ds prolin amintursusundan davamhhgin biokimyavi markeri kimi
istifado olunur. Bizim yerina yetirdiyimiz tadqiqatda stress amillorin tasirindon sonra prolin
amintursusunun miqdar1 arpanin alticargsli hamar formasinda nazarats nisbaton quraghqda 13%,
duzlulugda isd 35% artmisdir. AliInan naticalars dsason arpanin (Ne70) alticargasli hamar formasi
duz vo quraqhiq stresina davamh kimi qiymoatlondirilmisdir.

Acar sozlor: arpa, quraqliq, duzlulug, su parametrlari, prolin

GIRIS

GUnuU-giindon artan iglim doyismolori, ekoloji voziyyotin agirlasmasina, quraqliq vo
duzluluq kimi stress amillorinin siiratls artmasina sabab olmusdur.

Abitok stress amillori (qurqliq vo duzluluq) bitkilorin mohsuldarligina, béyiimo vo inkisafina
onoamli tasir edir. Duz stresi dedikds, har seydon avval duzlu miihitds bitkilorin meruz qaldiqlar
osmotik stress basa disiiliir. Su catismazligi zamani iso bitkilordo ziilal-ferment qglobullarinin
otrafindaki hidrat tobogaleri zodolonir, onlarin qurulusu veo aktivliyi dayisir. Giicli su qithgi
zamani RNT-nin parcalanmasi siiratlonir, DNT-nin sintezi iso dayanir. Fotosintez vo tonoffiis
kimi fizioloji proseslordo doyisikliklor bas verir. Noticods duz va quraqliq bitkilorin inkisafina
monfi tosir edoarak, ciicormoni longidir, béylimani zaifladir, mohsuldarlig1 azaldir, bazi hallarda
150 bitkini mohv edir (Sliyev vo b., 2014).

Ona goro do stress amillora qars1 davamli, eyni zamanda iqtisadi ohomiyyat kosb edon bitki
sort vo formalarinin askarlanmasi, onlarin qeyri-slverisli torpaqlarda becarilmasinin tomin
edilmasi giinlin aktual masolalorindondir.

Biitlin bunlar1 nezoro alaraq son dovrlords bitkilorin olverigsiz otraf miihiit amilloring
(quraqliq vo duzluluq) davamliligini miioyyon edon, stress soraitindo bitkilordo bas veron
fizioloji-biokimyavi proseslorin todqiqino maraq daha da artmigdir. Bu mogsadlo miixtalif
diagnostik metodlardan istifads olunur.
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MATERIAL VO METODLAR

Cari toadqiqat iginds 3 arpa niimunosinds su rejimi parametrlori va stress naticasinds prolin
amintursusunun miqdarinda bas veron doyisikliklor Oyronilmisdir. Alinan noticolora osason,
Oyranilon niimunalar icorisinds stress amillora davamli forma miioyyon edilmisdir.

Yarpaqlarda su saxlama qabiliyyatini qiymotlondirmok mogsodilo yarpaqlarin ¢gokisi miioy-
yon edilmis vo sorbost sokildo iplordon asilmisdir. 4 saatdan sonra homin yarpaglarin ¢okisi
yenidon toyin olunmusdur. Su saxlama qabiliyyati (su itkisino goro) asagidaki diisturla
hesablanmigdir (Kymuupenko u ap., 1976).

bx100
ss=———
a

ss-yarpaqglarda iimumi suyun miqdarina nozeran miisyyon zaman miiddatinds itirilon su (%),
a-tocriibodon avvalki ¢oki, b-itirilon suyun miqdaridir (qr).

Yarpaqlarda su qithigmi toyin etmok iiglin biitov yarpaqlarin ¢okisi miioyyan edildikdon
sonra doymaq Ug¢iin su ilo doldurulmus gaba yerlosdirilmisdir. 24 saatdan sonra sudan doymus
yarpaqglarin ayasi filtr kagizi ilo qurudulmus ve yenidon ¢okilmisdir. Bundan sonra yarpaqglarin
quru ¢okisi miioyyanlosdirilmisdir. Su qithigini (sq) toyin etmok iigiin: Bn-tam doymus halda olan
yarpagin ¢akisi ilo avvalki ¢okinin farqi, B-doymus halda olan yarpagin ¢okisi ilo quru ¢okinin
forqi toyin edilmisdir.

Su quthig1 asagidaki formul ils hesablanmigdir (MBanoBa u np., 2014).

Enx 100

B

Prolin amintursusunun miqdar1 iso Bates vo basqalart torofindon hazirlanmis metod
vasitosilo 520 uM dalga uzunlugunda toyin edilmisdir (Bates et al., 1973).

Biz todgigatimizda moslonin aktualligini nozoro alaraq, su rejimi parametrlorino goro bir-
birindon forqlonon 3 arpa nlimunssi ciicortisinin yarpaqlarinda stress amillorin tosirindon sonra
prolin amintursusunun miqdarinda bas veran doyisikliklori yronmok moqgsadi ilo 10 giinliik arpa
clicartilorine 24 saat arzinds 20 atm. Saxaroza vo 2%-1i NaCl mohlullar ilo stress verilmasini
tomin etdik.

Stresdon sonra homin bitkilorin yarpaqlarinda prolin amintursusunun miqdarinda bas veron
dayisikliklori nazaratlo miiqayiseli sokilds tadqiq etdik.

Molumdur ki, bitkilorin quraqliq vo duzluluq stresino uygunlagsma proseslorindo prolin
amintursusunun da bdyilik ohomiyysti vardir. Fizioloji normal soraitdo prolinin miioyyon bir
miqdart bitkilorin reproduktiv organlarina nogl olunur. Bu amintursu toxum vo tozcuglarin
omolo golmosi liglin vacibdir. Stress soraitindo prolin amintursusunun miqdarinin artma
saboblarini izah edon miixtalif fikirlor mévcuddur. Bozi miioliflore goro, bitkilorin davamlilig ilo
prolinin miqdar1 arasinda miisbot korellasiya movcud olduguna gora bu gostoricidon
davamliligin biokimyoavi markeri kimi istifado etmok mogsodouygundur (Pessarkli, 1999).

g =

NOTICO VO ONLARIN MUZAKIROSI

Molumdur ki, bitkilords stress zamani bir sira fizioloji vo biokimyaovi proseslor bas verir. Bu
proseslorin bir ¢oxu miidafio xarakterli oldugundan bitkinin diisdiiyii miihito adaptasiya
olunmasina sorait yaradirlar. Stress miivoqqati xarakterli olduqda ise bitki 6ziinii barpa etmok
qabiliyyatino malikdir.

Bitkilordo stress amillorin tosirindon bas veron morfofizioloji vo biokimyoavi doyisikliklor
miixtolif diagnostik metodlarla todqiq olunur.

Onlardan biri do yarpaqglarin su saxlama qabiliyyastidir. Bu onlarin miioyyon miiddstdon
sonra (4 saat) itirdiklori su ilo miioyyon edilir vo yarpaqlarin 1ilkin ¢okisi ilo 4 saatdan sonra
itirilon suyun c¢okisino osason hesablanir. Daha az su itiron genotip davamli hesab olunur
(Cadval).

Tadqiq etdiyimiz arpa genotiplorinds bu gostarici 37%- 51% hiidudunda dayismisdir.
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Davamlilig1 xarakterizo edon digor bir diagnostik gostorici yarpaqlarda su qithgidir. Su
quthg yarpaqglarin 24 saat orzinds ¢okdiyi suyun miqdarma goro hesablanir. 24 saat oarzindo daha
az su ¢okon genotip davamli kimi giymatlondirilir. Bu gdstorici niimunalora goro 18,5-28,0 %
hiidudunda doyisir.

Molumdur ki, stress amillorin tosiri zamani metobolik proseslorin pozulmasi bas verir vo bu
zaman bir ¢ox amintursular1 kimi prolin do sorf olunmadan toplanir vo stresin doracosindon asil
olarag bu miqdar da miixtalif ola bilir (Macidova vo b., 2020; Konymaes u nap., 2014,
Kysnernos,1999; Majidova, 2021).

Cadval

Arpa ciicartilorinds stressl amillarin 24 saatliq tesirinden sonra prolin amintursusunun miqdarinda
bag veran doyisikliklor

Sakil 1. Nutans yerli (Ne21) arpa niimunosinds nazarats nisboton
prolin amintursusunun miqdarmin doyisms nisbati, %
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Sokil 2. Ne159. ABS Ne6/20.2 (Moahsul 2020.) arpa niimunasindo
nazarato nisbaton prolin amintursusunun miqdarinin deyisma nisbati, %

Nozarata
Niimunslorin Su Su Prolinin miqdari, nisbatan prolin
Ne Ad1 saxlama, | qithgr, puM/mq amintursusunun
% % artma nisbati, %
nazarat |quraqlq | duz |quraqhq |duz
Ne57 | Nutans yerli (Ne 21) 51 28,0 1,40 1,45 1,78 +4 +21,3
Nel09 | Nel59. ABS Ne6/20.2 37 | 28,0 1,43 1,33 1,94 -7 +26,3
(Mohsul 2020.)
Ne70  Alticorgoli hamar forma 48 18,5 1,24 1,42 1,90 +13 +35
! = Quraghq
\‘ ’ = Duz
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= Nozarat

= Quraqghq

Duz

Sokil 3. Alticorgsli hamar forma arpa niimunasinds nozarats nisbaton
prolin amintursusunun miqdarimin doyigma nisbati, %

Tadqiq olunan arpa niimunslorinin ciicortilorinin nozarat variantinda prolinin miqdari, 1,24-
1,40 uM/mq hiidudunda doyismisdir. Tocriibi bitkilords iso quraqligin tasirindon Nutans yerli (Ne
21) niimunasinds nazaratlo miiqayisads prolinin miqdarinda +4% artim, Nel159. ABS Ne6/20.2
(Mohsul 2020) niimunasinds azalma miisahido edilmisdir. Belo demok olar ki, Nel59. ABS
Ne6/20.2 (Mohsul 2020) arpa niimunosi quraqgliq stresino miiqavimot gostororak, malik oldugu
prolin ehtiyatinin 7%-ni sorf etmisdir. Digor nlimunado, yoni Alticorgali hamar formada iso
stresbl noticosindo prolin amintursusu sorf olunmadan toplanaraq nozaroto nisboton miqdarca
13% artmusdir.

Duzluluq stresi naticasindo isa biitiin niimunalords prolin amintursusunun miqdart 17%-dan
35%-0 qodor artmisdir. On ¢ox artim 70 ndmrali Alticorgoli hamar formada miisahido edilmisdir.
Streser amillorin tosirindon metabolik proseslordo longimolor bas verdiyindon nozaratlo
miigayisado Alticorgoli hamar formada prolinin miqdar1 nozaroto nisboton quraqliq soraitindo
13%, duzluluq soraitindo iso 35% artmigdir.

Bu nimunado prolinin miqdarinda artim onu gostorir ki, duzun tosirindon metobolik
proseslordo longimolor bas verir, amintursusu sorf olunmadan yigilaraq, miidafio xarakteri
dasimagqla bitkini mahv olmadan qoruyur.

Alinan naticoloro osaslanaraq arpanin (Ne70) Alticorgoli hamar formasini duz vo quraqliq
stresina davamli kimi qiymotlondirmak olar.

NOTICO

Beloliklo, aldo olunan naticoloro asason belo gonasto golmok olar ki, bitkilor stress zamani
diisdiiklori soraito adaptasiya olunmaga calisir vo bu zaman homin amillors garst miigavimot
gostormok iiclin miidafio mexanizmlorini iso salir. Belo mexanizmlordon biri do, stress soraitindo
prolin amintursusunun miqdarinin nozaroto nisboton artmasidir. Odur ki, prolinin bu
xiisusiyyatini nazaoras almagqla, arpanin (Ne70) Alticorgoli hamar formasi duz vo quraqliq stresino
davamli kimi qiymotlondirir vo homin genotipin golocokdo seleksiya islorindo istifadosini
tovsiyya edirik.
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W3YYEHUE YCTOMUYNUBOCTHU OBPA3IIOB SYMEHS (Hordeum L.)
K CTPECCOBBIM ®AKTOPAM ®U3NOJOI'MYECKUMU METOJAMMU

Jlana AonyiaeBa*, I'osapa MemxxuaoBa, Conmas llladguzane, Openust Parumona
Hucmumym cenemuueckux pecypcos Munucmepcmea HayKu u 06pazoeanus
A3zepbauidocanckoii Pecnybnuxu

CrpeccoBbie (hakTOphbl (3acyxa M 3aCOJICHHE) OKa3bIBAIOT CYIICCTBEHHOE BIMSHHE HA IPOJYKTHB-
HOCTh, POCT M pa3BUTHE pacTeHuil. [109TOMYy BBIsSBIEHHE COPTOB M (POPM pPacCTEHHH, YCTOHYHMBBHIX K
CTPECCOBBIM (paKTOpPaM M B TO K€ BPEMs XO3SHCTBEHHO BayKHBIX, 00CCIICUNBAIOLINX BO3/ICIIBIBAHHE MX HA
He6HaFOHpI/I$ITHBIX Imo4YBax, SABJIACTCS OI[HOP’I M3 aKTyaJIbHBIX 3aJa4 COBPEMCHHOCTH. YuuTeIBas Bce 9TO, B
MIOCJIE/THEE BPEMSI BO3POC HHTEPEC K H3YUCHUIO (PH3HOTIOT0-OMOXMMHUYECKHX MTPOLIECCOB, IPOTEKAIONINX B
pacTeHUsIX B YCJOBHSIX CTpecca, KOTOPhIE ONPENEINSIOT YCTOHYMBOCTh PACTEHHH K HEOIaronpHUsTHBIM
(dakTopaM BHemIHeW cpenbl (3acyxa ® 3acojieHue). s 3TOro MCHIONB3YIOTCS pPa3iIMYHbIE METOBI
JIMarHOCTHKH. B Xolle mccieqoBaHuil M3ydalld MapameTpbl BOJAHOTO pekuMa 3-X 00pas3loB sUMEHS U
M3MEHEHHE KOJIMYECTBA aMHHOKHCIIOTHI TIPOJIMH TOCIIE BO3ACHCTBUS CTpeccoBhIX (hakTopoB. Bomoymep-
JKuBarouias CHOCOGHOCTB, ABJIAOIIAsCa OAHHUM M3 AHUAHOCTHYCCKUX rokazarteJjiei JOJIIOBECYHOCTH,
KOJIeOJIeTCs y UcCleIoBaHHBIX 00pa3noB oT 37% 10 51%. o nomydeHHBIM pe3ynbTaTaM, YCTOHYUBBIM
CUUTAETCS TEHOTHII, TEPSIOUIMH MEHbIEe BOJbI. Elle OJHMM JAMarHOCTHYECKHM IOKa3aTeleM, XapakTe-
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PHU3YIOLIMM yCTOWYHMBOCTD, SIBIISIETCS OTCYTCTBHE BOJBI B JIMCThSX. | €HOTHII, MOTJIOMIAIOINN MEHBIIIE
BOJBI 3a 24 Jaca, CUMTAETCS YCTOWIMBRIM. DTOT MOKa3aTelh BapbupyeTcs oT 18,5% no 28 mporieHToR B
3aBUCUMOCTH OT 00pa3ioB. M3BecTHO, 4YTO TMOJ BJIHSHUEM CTPECCOBBIX (DaKTOPOB HAPYIIAOTCS
0OMEHHBIE TPOLIECCHI, U B 3TO BPeMsI KOJTMUECTBO MPOJIMHA, KAK U MHOTHE aMUHOKHCIIOTHI HAKaTUIUBACTCS
0e3 pacxojia, 1 3TO KOJIMYECTBO MOXKET BapbUPOBATHCS B 3aBUCMMOCTH OT CTENEeHHU cTpecca. KommuecTBo
MPOJIMHA YBEJIWYNBACTCA [0 CPABHEHHUIO C KOHTPOJIEM, TaK KaK MeTa0OJINYeCKHEe MPOIECCHl 3aMeIIIOTCS
n3-3a BJIUAHHA CTPECCOBBIX q)aKTOpOB. H03TOMy AMHUHOKHUCIIOTA IIPOJIMH MCIIOJB3YECTCA B KadY€CTBC
OMOXMMHYECKOTO MapKepa ycTOWYMBOCTH. B Hamem uccienoBaHuHM Mocje BO3JCHCTBUSI CTPECCOBBIX
(haKTOPOB KOJWYECTBO aMHUHOKHCIOTHI TMPOJWH yBenndmwiock Ha 13% mpu 3acyxe m Ha 35% mnpum
3aCOJICHHU TI0 CPaBHEHHUIO ¢ KOHTpolieM y riajakoi ¢opmel IllectupsiaHoro samens. Ha ocHoBanun
noiy4eHHBIX pe3ynbraToB lllectupsanyo rmaakyio ¢opmy sumens (Ne70) MOXHO OLGHUTH Kak
YCTOMYHMBYIO K BOTHOMY U COJIEBOMY CTpPEcCY.

Knioueeswie cnosa: AUYMEHD, 3aCyXa, 3acojierue, napamempbol 600bl, npoaun

STUDY OF RESISTANCE OF BARLEY SAMPLES (Hordeum L.) TO STRESS FACTORS
BY PHYSIOLOGICAL METHODS

Lala Abdullayeva*, Gulara Majidova, Solmaz Shafizade, Ofelia Ragimova
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

Stress factors (drought and salinity) have a significant impact on the productivity, growth and
development of plants. Therefore, the identification of varieties and forms of plants that are resistant to
stress factors and at the same time economically important, ensuring their cultivation on unfavorable
soils, is one of the urgent tasks of our time. Considering all this, interest has recently increased in the
study of physiological and biochemical processes occurring in plants under stress, which determine the
resistance of plants to adverse environmental factors (drought and salinity). For this, various diagnostic
methods are used. In the course of the research, the parameters of the water regime of 3 samples of barley
and the change in the amount of the amino acid proline after exposure to stress factors were studied.
Water-retaining capacity, which is one of the diagnostic indicators of durability, varies in the studied
samples from 37% to 51%. According to the results obtained, the genotype that loses less water is
considered resistant.Another diagnostic indicator that characterizes resistance is the lack of water in the
leaves. The genotype that absorbs less water in 24 hours is considered resistant. This figure varies from
18.5% to 28 percent depending on the samples. It is known that under the influence of stress factors,
metabolic processes are disrupted, and at this time the amount of proline, like many amino acids,
accumulates without consumption, and this amount may vary depending on the degree of stress. The
amount of proline increases compared to the control, as metabolic processes slow down due to the
influence of stress factors. Therefore, the amino acid proline is used as a biochemical resistance marker.
In our study, after exposure to stress factors, the amount of proline amino acid increased by 13% in
drought and by 35% in salinity compared with the control in the smooth form of Six-row barley. Based on
the obtained results, the smooth form of Six-row barley (Ne70) can be assessed as resistant to salt and
drought stress.

Keywords: barley, drought, salinity, water parameters, proline
Capa taqdim etmigdir: Sevinc Moammadova, b.ii.f.d., dosent
Redaksiyaya daxil olma tarixi: 20.06.2023
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Azarbaycan Respublikas1 Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun
Elmi 9sarlari jurnalinda ¢apa taqdim edilon maqalolars qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Azorbaycanin ilk elmi jurnali olarag BMT-nin Orzaq vo Kond Tosarriifati Toskilatinin (FAO)
Agrar Elm vo Texnologiya iizro Beynolxalq Sistemindo (AGRIS) 25.03.2022-ci il tarixindo
indekslosdirilmis vo xiisusi identifikasiya kodu (ISSN 2223-5817, Online - 2790-7988) almis
Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun Elmi Osorlori
jurnalinda genetika vo genomika , bioloji ehtiyatlar vo seleksiya, biokimiya va fiziologiya vo yaxin
elmlorin miixtolif saholorino aid orijinal, fonnlorarasi todgiqatlarin noticolorini oks etdiron, avvolor
dorc edilmoyan, tezis istisna olmagqla, diger jurnal vo kitaba dorc edilmok iiciin toqdim edilma
morhalosindos olmayan yiiksok keyfiyyotli mogalolor cap edilir.

Midlliflorinin movqeyi redaksiyanin movqeyi ilo iist-iisto diismayan va elaco do seriya
maqaldlaor darc edilmir.

Jurnalda ¢ap edilmak ti¢lin bu Qaydalara uygun olaraq Azarbaycan, ingilis vo rus dilinda yazilan
mogqalolor qobul edilir.

Elmi tadqiqat xarakterli moaqalonin hacmi uygun olaraq 4-8 sohifads vo icmal xarakterli moqgala
150 8-10 sohifodon ¢ox olmamagqla tortib olunmalidir. Azorbaycan dilindo togdim olunan mogqalonin
sonunda ingilis va rus dillorindo, ingilis dilinds taqdim olunan maqalenin sonunda Azarbaycan va rus
dillorinda, rus dilindo toqdim olunan moqalonin sonunda iso Azorbaycan va ingilis dillorindo eyni
mozmunlu xiilasalor verilmolidir. Moqalodo agar sozlor vo UOT indeksi gostorilmolidir(UOT
indeksinin daqigliyino redaksiya heyati mosuliyyat dasimir). Moagalonin bashg qisa olmall,
mazmunu 3ks etdirmali va 100 isaradon artiq olmamalidir.

1 Mogqalalarin qurulusu:
1.1. Elmi todqiqat xarakterli mogalalor bu Qaydalara uygun olaraq tortib edilir:
GIRIS;
MATERIAL VO METODLAR;
NOTICOLOR VO ONLARIN MUZAKIROSI;
YEKUN (icmal xarakterli mogalalor ti¢iin mocburi deyil);
ODOBIYYAT.
Icmal xarakterli moqalolords bashqlarin bolgiisii miislliflorin ixtiyarna buraxilir.
1.2. GIRIS bolmosindo todqiqata dair son dévrlorde goriilon islorin qisa icmal verilir vo
todgiqatin aktuallig asaslandirilir;
1.3. MATERIAL VO METODLAR béslmoesindo todqigatin material(lar)i, yerina yetirildiyi
metodik iisullar vo aparilmasinda istifado olunan cihazlarin markasi (istehsal edildiyi 6lkonin
ad1) gostorilir;
1.4. NOTICOLOBR VO ONLARIN MUZAKIROSI bolmesinds todgiqatin gedisi, alman
naticalor vo onlarm miizakirasi elmi todgiqata uygun olaraq sorh edilmokls verilir. Tadqgiqatin
naticolorinin toqdimindo cadval, diaqram, qrafik, sxem, sokil, histoqram, kimyoavi vo riyazi
formullardan istifads oluna bilor;
1.5.  YEKUN bélmasinds tadgigatin naticalari xiilass olaraq verilir;
1.6. ODOBIYYAT bolmosinden ovval, zoruret yarandigi hallarda todgigatn yerino
yetirilmasindo faaliyyati olan soxslora vo ya elmi miiassisalora 2-3 ciimlodon ¢ox olmamagla
tasokkiir etmok ticiin MINNOTDARLIQ bdlmasinin verilmosi istisna olunmur.
2.  Moaqalalarin tartibi qaydalari:

2.1. MS Office Word programinda (versiya 97-2003 vo yuxari) y1gilir;

2.2. Format A4. Sohifonin konarlart: yuxaridan - 2,5 sm, asagidan - 2,5, soldan - 3 sm, sagdan -

VVVYVY
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1,5sm;

2.3. UOT indeks gostorilmali (horflorin srifti - yagli, sola diizlonmis, 6l¢ti- 12);

2.4. mogalonin adi (harflorin srifti - yagl vo boyiik harflarls, sola diizlonmis ,6l¢i- 14);

2.5. miiallif(lor)in ad1 vo soyad1 bdyiik horflorlo, osas miiollifin ad1 iso ulduzla isaralonmoli
(srifti - yagli, sola diizlonmis, 6l¢ii-11);

2.6. miiollif(lor)in todgiqat apardig1 vo ya faaliyyot gdstordiyi elmi miiossisonin tam adh, iinvani vo
osas miiollifin elektron pogt tinvani (srift - adi kursiv, sola diizlonmis, 6l¢iisii- 11, “E-mail” vo ya
“E-poct “sozlori yazilmamagla);

-mogalonin  annotasiyast moqalonin yazildigr dildoe - 250 soézdon az olmamagla
(srift - yagli, adi, konarlara diizlonmis, 6l¢ii- 11);

2.7. acar sdzlor (say1 7-don ¢ox olmamagqla) annotasiyadan sonra verilir (srift - yagh kursiv,
Olci-11);

2.8. moqalonin osas motni: srift - Times New Roman, adi, kenarlara diizlonmis, olgiisii- 12,
interval- 1, asas motnin abzas 6lgiisii - 0,75 sm (girinti daxilo);

2.9. bolmolorin bashglari: srift — yagli, bdyiik horflorlo, 6l¢ii-12;

2.10. moqalonin sonunda (“ODOBiYYAT” bashgindan sonra) moqalonin yazildigi dildon
basqa iki dildo do (Azorbaycan dilindo yazilan mogaloalor {igiin rus vo ingilis dillorindo, rus
dilinds yazilan magqalslar ii¢iin Azarbaycan va ingilis dillorinds, ingilis dilinds yazilan mogalslor
ticlin iso Azorbaycan vo rus dillorindo 250 sdzdon ibarot) xiilaso (annotasiya) vo acar sozlor
verilir ( “XULASO”, “SUMMARY” va ya “PE3KOME” bashglari yazilmur);

2.11. moqalonin adi ortada yazilir, srift - yagl, boyiik horflarls, 6l¢ii-11);

2.12. miiolliflorin ad1 vo soyadi ortada yazilir, : srift — yagh , 6l¢ii-11);

2.13.1sin yerino yetirildiyi vo ya miiallif(lor)in foaliyyatgostordiyi elmi miiossisonin adi (srift -
kursiv, ortada, 6l¢u-11);

2.14. xiilasonin motni : srift — adi, 6l¢-11;

2.15. acar sozlor (srift —yagl , 6lgii- 11).

Illiistrativ materiallar, formul va cadvallor

3.1. Cadvallorin eni 17,0 sm-don ¢ox olmamali, matnda cadvallars verilon istinadlar:

(Cadval 1), (Cadval 2), yaxud (Cadval 1, 2) va s., Cadvalin adi1 codvalin basinda yazilir. Cadval 1
(srift - yagli, olgli-11). Cadvalin adi (srift - adi, 6lgli-11). Gostoricinin adi (srift - yagl, olgii-11;
roqamlar (srift - adi, 6l¢i- 11);

3.2. Sokillora, sxemlars, grafiklora motnds istinad Sokil sozii altinda birlosdirilir( (Sokil 1),
(Saokil 2) va ya (Sakil 1, 2) va s. Sakillorin eni iso 17,0 sm-don ¢cox olmamalidir. Sokil 1 (srift -
yagl), sokilin ad1 gokilin altinda yazilir;

3.3. Sokilin adi (srift - yagli, ol¢ii-11). Sokilalt1 izahat (srift - adi), absis, ordinat oxlarmin adlari,
sorti igarolori vo digor legendlor (srift - yagli), absis vo ordinat oxlarinin gostoricilori vo ya
ragomlori (srift - adi) verilir;

3.4. Qrafiklor uygun grafik programlarla (“MS Excel”, “Sigma Plot”, “Origin” vo s.) tortib
olunur,

3.5. Kimyovi formullar miivafiq programlar — “SymyxDraw”, “ChemDraw”, “ChemOffice”
Vo s., riyazi formullar iso “MS Equation”, “MathType” vo s. formul redaktorlarindan istifado
edilmoklo yigilir. Riyazi formullarin say1 1-don artiq oldugda onlar ndmralonorok, kimyovi
formullarin ise altinda v ya yaninda adi1 yazilmaqla monsublugu bildirilir;

3.6. Sokillor miivafiq fotoredaktorlarla islonorok motndo yerlosdirilmoalidir. Ayrica toqdim
olunan sokillor “jpeg”, “tiff”, “bmp”, “pdf” va s. kimi formatlarda keyfiyyati 300 point/diiym-don az
olmamal.
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Adabiyyatlara istinad va adabiyyat siyahisinin tartibi

4.1. Odobiyyat siyahisinda abzas 6l¢iisii - 0,25 sm (girinti xarica);

4.2. Mogalodo osason son 5-10 ilin elmi moqalolorino, monoqrafiyalara vo digor etibarh
monbalars iistiinliik verilir;

4.3. Odobiyyatlara istinad edilmo motndo dairovi métorizods (monbs nisani, yaxud miiallifin
adh) gostorilmaklo verilir. Istinad ilk miiollifin soyadini, moqalonin (monbanin) nosr olundugu ili
Oziindo ehtiva edir;

4.4. Oziino istinad 2-don ¢ox olmamalidir;

4.5. Odobiyyat siyahisinda monbalor olifba sirasiyla, ovvol Azarbaycan, sonra rus (slavyan),
daha sonra ingilis dili do daxil olmagla latin olitbali digor xarici dillords olanlar da diiziiliir;

4.6. Odabiyyatlar manbonin ¢ap olundugu orijinal dildo vo ardinca transliterasiyasi verilir;

Mos.: Maqalaya istinad

Oliyev D.R. NaCl duzunun miixtolif qatihiglarinin bugda (T.durum Desf.) genotiplorinin bazi
morfoloji gostaricilarine, malondialdehidin migdarinda vo kataloza fermentinin foalligina tosiri.
AMEA-nin Xoborlori (Biologiya va Tibb elmlori). 2015;70 (3):12-18. [Aliyev D.R. The influence
of NaCl salt concentration on some morphological indicators, malondialdehyde quantity and
activity of catalase enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings
of ANAS (Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xworru A.B., AuTtonoa O.10., Muponenko H.B., I'appusienko T.A., Adanacenko O.C.
YcroiunBoCcTh KapTodens K KapaHTHHHBIM OOJe3HSIM. Bagunosckuil dcypHan ceHemuku u
cenexyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu.,
Mironenko N.V., Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases.
Vavilov skii Zhurnal Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding.
2017;21(1):51-61. DOI 10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Konfrans materialina istinad

Isgarov A. Qarabagin florasi, bitki Ortiiyii vo bitki ehtiyatlarmin tadqiqinin asas istigamatlori.
“Qarabagm biomiixtalifliyi, torpaq va su ehtiyatlari: ke¢misi, bugiinii vo golocoyi” movzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past, current
and future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.B., AprembeBa A.M. IIpusnakoBas koyiekiuss Raphanus sativus L. BUP. B: C6.
TE3UCOB MEXIAyHap. KoH(D. «125 ner mpukiamaHoii 6otanuku B Poccun», 25-28 nHos16. 2019 r.
CII6., 2019;155. DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,Artemyeva A.M. Trait-
specific collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years
of Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI
10.30901/978-5-907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in
the presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from
Genome to Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-
133. DOI 10.1007/978-4-431-55675-6.

Kitaba istinad

Musayev 9.C., Hiiseynov H.S., Mommoadov Z.A. Donli-taxil bitkilorinin seleksiyasi sahasindo
todqiqat islorino dair tarla tocriibalorinin metodikasi. Baki :”Miioallim nogriyat1”, 2008. [Musayev
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A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research
works on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BasusioB H.W. imMyHuTteT pactennii Kk HH(EKIMOHHBIM 3a00meBanusM. M., 1919. [Vavilov
N.I. Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kuhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. 11. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Odobiyyat manbalarinin verilmo ardicilligi: mogalonin miialliflori (srift-yagli), motorizodo
maqalonin ¢ixdigr il, maqalonin adi, dorc olundugu dorgi, dorginin cildi, ndmrasi va sshifalor
(srift- adi).

Cap tglin moqalolor mialliflor torafindon genresjournal@gmail.com elektron poctuna,
www.genresjournal.az saytinda "Electronic submission for GRI" bashgi altinda gondarilir.
Maqalaler anonim raygilorin miisbat roylorindan irali galon redaksiya heyetinin gorar ils ¢apa
gondorilir.

Redaksiyanin iinvani: Azarbaycan Respublikasi EIm vo Tohsil Nazirliyi Genetik Ehtiyatlar
Institutu, Azorbaycan, Baki, AZ 1106, Azadliq pr., 155

E-mail:genresjournal@gmail.com Tel.: (+99412) 562-99-28

QEYD: Jurnal ilds iki dofo nosr edilir. Bu Qaydalara uygun tortib olunmayan mogqalolor ¢ap
edilmir.
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TPEBOBAHUSA U ITPABUJIA

o(opMIIeHHS CTAaTei, PeCTABJIEHHbIX K MyOJMKALMU
B :KypHaJie Tpyabl MHCTHTYTA reHeTHYECKUX pecypcoB
MunucTepcTBa HAYKH U 00pa3oBaHusi AzepOaimxanckoi Pecnyoiauku

Tpynst WHcTHTyTa TeHETHYECKHX PpECypCcOB TIEpBBbIM HaydHbBI >KypHan AsepOaiimkaHa,
MIPOMHIEKCUPOBaHHBIN [IpoT0BOIBLCTBEHHOM U cebekox03sicTBeHHOM opranu3amnueii OOH (DAO)
u MexayHapoaqHoil MHPOPMAIIMOHHOM CHCTEMOW CEIbCKOXO3SMCTBEHHBIX HAYK M TEXHOJIOTHIA
(AGRIS) B 25.03.2022, umeromuii crienuanbHbld uaeHTHGUKAMOHHBIA Ko (ISSN 2223-5817,
Online - 2790-7988), mpuHUMaeT Ka4eCTBCHHbBIC, OTPAXKAIOIIME PE3YJIbTAThl OPUTHHAIBHBIX,
MEXIUCHUILTUHAPHBIX UCCIIE0OBAaHUI, paHee He OMYOJMKOBAHHBIX (32 UCKIIIOUEHHEM TE3HCOB) U HE
MIPEACTABICHHBIX s MyONUKAIK B APYTHe KypHAIBI U KHUTH CTaThH 10 TCHETHKE U TEHOMHUKE,
OMOJIOTMYECKUM pecypcaM M CeNIeKIMM, OMOXMMHUU M (DU3MOJOTHH, a TaKKe IO pa3IMn4yHBIM
obnactssM cMexHbIX HayK. CTaTe, TpEACTaBICHHBIC [UIA MyONMKAlMU B KypHaie Tpymsl
WHctuTyTa, TOMMKHBI COOTBETCTBOBAThH «TPEOOBAHUM U MPpaBUiIaM 0(OPMIICHHS CTaTe».

Cepuiinble cTaTbu He My0uKyI0TCs. [103MMM aBTOPOB U peIaKIMu J0IKHbI COBNAIATD.

[TpuHUMAIOTCS CTaThH, HAMMMCAHHBIC HA OJTHOM M3 TPEX SI3BIKOB: a3epOAuONCAHCKUL, PYCCKULL U
anenutickui. OObEM HCCIEeIOBATENbCKUX CTAaTel JOJDKEH COCTAaBIAThH 4-8 CTpaHUI] COOTBETCTBEHHO,
a 0030pHBIC CTaTbU HE JIOJDKHBI MpeBbImIaTh 8-10 cTpanuil. B KoHIle crarel, mpencTaBIeHHBIX HA
a3epOalHKAaHCKOM SI3bIKE, OJDKHBI COJIEPKATHCSI AaHHOTAIIMHM Ha aHTJMICKOM M PYCCKOM SI3BIKAX,
COOTBETCTBYIOIIMX COJIEP’KAHUIO, B KOHIIE CTATEH, MPEACTABICHHBIX HA AHIVIMHCKOM SI3BbIKE - HA
a3epOaliKaHCKOM M PYCCKOM SI3bIKAX, a B KOHIIE CTAaTeH, MPECTAaBICHHBIX Ha PYCCKOM SI3BIKE - Ha
azepOailKaHCKOM M aHTJIMHCKOM si3bIkax. KiroueBbie ciioBa u uHaekce Y JIK 10mKHBI OBITh YKa3aHBI
B CTaTbhe (peAaKiys HEe HECET OTBETCTBEHHOCTH 3a 10cToBepHOCTh nHAekca Y JIK). Hazpanue cratbu
JIOJDKHO OBITH KPATKUM, OTpaXkaTh COJiepKaHue U He npeBbimath 100 CHMBOIIOB.

1. Crpykrypa crareii:
1.1. Cratbu UCCIE0BATENHCKOTO XapaKTepa JOJKHBI BKIIIOYATh CIECAYIONINE pa3aeibl:

-  BBEJIEHHE

-  MATEPHAJIBI U METO/bI

- PE3VJIBTATBI 1 UX OBCYKJIEHUE

- 3AKJ/IIOYEHHUE (Heo0s3aTesIbHO 1A cTaTeil 0030PHOI0 XapaKTepa);
-  CIIMCOK JIMTEPATYPBI

B ocoOwix cmywasx tarke mnpunumaercs pazder BJIATOJAPHOCTD (ue Gomee 2-3
npemioxkennit) pasmeriensslii 10 CIIMCKA JIMTEPATYPBI, ¢ BeipaxenueM OiarogapHOCTH
JIMIIaM WM HAYYHBIM OPTaHU3aIHsIM, UIMEIOIIMM OTHOIIICHHUE K BBITIOJHEHHIO PA0OTHI.

B 0030pHBIX cTaThsx pa3zeiicHHe 3arojIOBKOB OCTaBJICHO Ha YCMOTpeHHE aBTopa. B paszmene
BBEJIEHME npuBoautcst KpaTkuii 0030p MCCIe0BaHU B TAHHOW 00JIaCTH 3a TOCIICAHUE TOMIBI H
00OCHOBBIBACTCSI aKTYaJIbHOCTh ITPOBEJICHHOTO UCCIICIOBAHUS;

1.2. B paznene MATEPHUAJIbI U METO/bI 10/KHBI OBITH SICHO OIKCAHBI MCIIOJB3YEMbIE B KaueCTBE
00BEKTOB HCCJICAOBAaHUA MaTcpuajibl U MCTOAbl MPOBOJIUMBIX HCCHCHOB&HHﬁ. I[JIH I/ICHOJ'IB3y€M0ﬁ

anmaparypbl © 000py/I0BaHHS TOJKHBI OBITh YKa3aHbl MapKa U CTPaHa POU3BOIUTEIIS;
1.3. B pasgene PE3YJIbTATBI U UX OBCYKJIEHUE 1n0mKHBI ObITh OTPayKEHBI XOI MPOBEACHHUS
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1.4.
15.

2.3.
2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.
2.11.

2.12.
2.13.
2.14.

2.15.
2.16.

3.2.

3.3.

3.4.

3.5.

WCCIIEIOBaHMUS, TIONyYeHHBIE pe3yabTaThl U ux oocyxnenue. [Ipu odopmieHnn pe3yibTaToB MOXKHO
MCHOJb30BaTh TAOHUIIEL, TPadHKH, CXeMbl, POTOrpaduu, XUMUYECKIE 1 MaTeMaTHIECKUE (hOPMYIIBI.

B paznene SAKJTHOUEHME npuBoautcst 0000IIeHHE pe3y/IbTaTOB UCCIICIOBAHMS.

Iepen paznenom JIMTEPATYPA mnpu HeoOXoguMoCTH — JOMycKaeTcs OOOaBlIeHME —pasiesa
BJATOJAPHOCTH nns GnaromapHOCTH JWLAM WM HAyYHBIM YUPEXKICHHUSM, YJacTBOBABIIMM B
HICCIICIOBAHMSIX, HE O0Jiee ueM B 2-3 IpeIIoKeHHUSX.

IIpaBuaa odopmiienus crareii:

. Crarbu npencrasisiiores: B hopmare MS Office Word (Bepcun 97-2003 u Bbiwue); 2.2.0opmat A4. [ons

CTpaHMIIBL: BEpXHEE - 2,5 CM, HIDKHEE - 2,5, IeBoe - 3 cM, TIpaBoe - 1,5 cMm;
VkaszpiBaTh uHACKCH Y K (1pudT - )KUPHBIA, C BRIpAaBHUBAHUEM I0JIEBOMY Kparo. Pasmep: 12);
Hazpanue cratbu (IUpUQT - >KUPHBIH, 3ar1aBHBIMU OyKBaMH, BRIpaBHUBaHHUE - 110 JIEBOMY Kpato. Pasmep:
14);
Wmst u pamunmst aBTopa (aBTOPOB) 3arylaBHBIMU OYKBamy, JOJDKHBI OBITh YKa3aHBI yu€Has CTENEeHb U
Hay4yHOE 3BaHME, OCHOBHOM aBTOP yKa3bIBaeTCsl 3B€310UKOH (IPUPT - MOy KUPHBIH, BEIpAaBHUBAHHUE T10
neBoMy kpato. Pasmep: 11);
IlonHoe Ha3BaHWE W AAPEC HAYYHOIO YUPEKICHHS, B KOTOPOM paboTac(:0)T Wiu Beae(y)T CBOKO
HAy4YHYIO JICSITENHHOCTh aBTOP(bI), a TaKkXkKe aapec AIIEKTPOHHOH TOUYTHl OCHOBHOTO aBTopa (IIpUPT -
OOBIUHBIA KypCHB, BBIpaBHHMBaHHE MO JieBoMy Kpato. Pasmep:11). (CnoBa e-mail wiam «@nekrpoHHas
TI0YTa) HE MPOMHCHIBAIOTCS);
AHHOTAIUS CTAaThH - Ha SI3bIKE O(POPMIICHUSI cTaThh - He Oosee 250 cnoB (mpudT - >KUPHBIHA, TIPOCTOH,
BBIpOBHEHHBIN. Pazmep: 11);
Kirouessie cnoa (He 6osee 7-u €OB) - CTaBATCS MMOCHE aHHOTauMH (IWpHT - >KUpHBINA Kypcus. Pa3zmep:
11);
OcHoBHoi TekcT crathu: WpUPT - Times New Roman, oObr4HbIH, BelpaBHUEBaHUE - IO IMpUHE. Pazmep
mpudra: 12. Uarepsan: 1. Pazmep ab3ana ocHoBHOTO TekcTa - 0,75 cM (OTCTYyTI BHYTPH);
3arnaBue pas3aenoB: WPHUPT - KUPHBIH, 3ar1aBHEIMU OykBamu. Pazmep: 12.
B konue crareu (nocne JIMTEPATYPHI) npuBoautes anHoTtanums (250 cioB) W KITIOYEBBIE CIIOBA
(3aronoBkn AHHOTAILIMA, SUMMURY wm PE3IOME He mnpomnuchiBaioTCsS) Ha IBYX SI3bIKAX,
OTIIMYHBIX OT SI3bIKa CTAaThU (IJIs1 cTaTel Ha a3epOaiKaHCKOM SI3BbIKE HAa PYCCKOM U aHTJIIMHCKOM
sI3BIKAX, IS CTaTel Ha PYCCKOM sI3bIKE Ha a3epOail/pkaHCKOM M aHTJIMHCKOM sI3bIKaX W JJIsl cTaTel Ha
AHTIIMIICKOM Ha a3epOail/pkaHCKOM M PYCCKOM SI3bIKaX).
Hassanne Cratsu (ILpudr - XKupnsriit 3arnasasiii, BepaanBanue - mo neHTpy, Pazmep: 11).
Wnnmanst u gpamunmm aropos (LLpudT - >kupHBIH, BRIpaBHUBaHKE - TI0 cepe/iuHe, pasmep: 11).
HasBanme u agpec HaydHOTO y4peKIeHHs, i BbIIOJNHEHa paboTa Wi paboTalOT aBTOPHI CTAThHH,
BbIpaBHUBaHME - TI0 cepeanHe. [Lpudr- oO0pranbit. Pazmep mpudra: 11.
Tekcr anHotarmu (LLpudt - oObraHbIi, pasmep: 11);
Kirouessie cnosa (LLpudrt - 0ObranbIit, pazmep: 11).

HNnrocTpaTuBHbIEe MaTepHuaibl, GopMy.ibl U TA0HMIBL:

. IllupuHa Tabnuiy He AOMKHA mpeBbimarth 17,0 CM, CCBUIKM Ha TAOJNUIBI B TEKCTE JOJDKHBI OBITH

crenyroumu: (Tabmuma 1), (Tabnwma 2) wm (Tabmuma 1, 2) u tak ganee. Ha3panue TaOmuib! mameTcs
B Havane TaOmmipl. Tabmmma 1 (mpudr - xupebni. Pasmep: 11). Haspanwme Tabmumper (Ipudt -
o6brunbIid. Pazmep: 11). HaszBanue nnaukaropa (Lpudt - sxupueiit, Pasmep: 11), snauenus (Lpudr -
00b1unbIid. Pazmep: 11).

B crarbe ororpadum, rpaduku 1 cxeMbl OOBEUHSIOTCS MO €IMHBIM Ha3BaHUEM - pUCYHOK. CchliKa
Ha PUCYHKHM B TEKCTE MPHBOIUTCA cieaytommM oopazom: (Puc. 1), (Puc. 2.) mubo (Puc. 1, 2) u 1.4
[Hupuna pucyrkos 17,0 cm. Puc. 1 (ILpudr - >kupHBIT), Ha3BaHNE PUCYHKA THIIETCS IO HAM.
Hazpanme pucynka (Illpudt - xupssni, pazmep 11). [lompucyHOUHBIH TEKCT (MIPUDT - OOBITHBIN);
HasBanue oceit aOCIMCCHI, OpJIMHATEI, YCIOBHBIE 3HAKU U JIETCH B! (IIPUQT - MKUPHBIiA), 3HAYCHUS WU
HOMepa (IMPUQT - OOBIYIHBIN) TIPUBOIATCS.

I'paduxy MOHKHBI OBITH COCTABJICHBI COOTBETCTRYIONTMMHE mporpammamu (MS Excel, SigmaPlot, Origin
U T.J.).

Xumuueckue GopMyibl HAOMPAIOTCS C MCHOIB30BAaHUEM COOTBETCTBYIOIMX PENAKTOPOB XUMUYECKHX
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dopmyn - SymyxDraw, ChemDraw, ChemOffice u T.1., Matematuueckue dopmynsl - MS Equation,
MathType u ap. pemakropoB MaTeMarudeckux (opmyn. B ciyuae mpencramieHus Oojiee OmHOU
MareMaTHaeckoi (hopMyJbl, MPOBOJMTCS IMOCNeOBaTeNbHAs HyMepanus. Ha3Banue wim pa3bsiCHEHHE
MIPUBOIUTCS JINOO PSIIIOM, JINOO 107 (hOPMYJIIOH.

3.6. ®ororpadun 10KHBEI OBITH 00PadOTAaHBI COOTBETCTBYIOLIMME (oTopenakropamu. @otorpaduu MoryT
OBITh OTAENBHO MpexacTaBieHbl B ¢dopmare jpeg, tiff, bmp, pdf u np. B xauectBe He MeHee 300
TOYEK/JTIOIM.

4. JluTepaTypHble CCHUIKU U COCTABJIEHUE CITUCKA JIUTEPATYPHI:

4.1. Pazmep ab3arnia ciucka utepatypsl - 0,25 cM (OTCTYII CHapyXH);

4.2. B cratbe criemyeT OTAaBaTh MPEANIOYTEHHE HAYYHBIM CTaThsiM, MOHOTpaQusiM U JAPYrUM
JIOCTOBEPHBIM UCTOUHUKAM MocieqHux 5-10 jer;

4.3. JluteparypHble CCBUIKH B TEKCTE JAIOTCS B KPYIJIBIX CKOOKax. CChUTKa MPEICTABIISCTCS B BUIE
(hamMuIMK IEpBOTO aBTOPA M T'O/Ia M3/IaHHS JIUTEPATYPHOTO HCTOYHUKA,;

4.4, He 6o1nee 2 CCBUIOK Ha CBOM TPY/IbI

45. B crnmcke nmuTeparyphl MCTOYHMKH TPUBOIATCA MO andaBuTHOMY mopsaky. CHadama Ha
azepOailKaHCKOM, 3aTeM Ha PYCCKOM (CJIaBSHCKOM), M B KOHIIE Ha JIPYTMX HHOCTPAHHBIX
SI3BIKAX C JIATHHCKUM a1paBUTOM, BKITFOUAsI aHTTTUICKUH;

4.6. Jluteparypa mopkHa OBITH TIPEACTABICHA HA OPUTHHAIBHOM SI3BIKE OITyOJIMKOBAHUS HCTOUYHHUKA,
C MOCIIEAYIOLIEH TPAHCIUTEPALUEH.

Cceblnka na cmamaio

dliyev D.R. NaCl duzunun mixtalif gatiliglarimin bugda (T.durum Desf.) genotiplorinin bazi
morfoloji gostaricilorine, malondialdehidin miqdarinda vo kataloza fermentinin faalligna tosiri.
AMEA-nin Xoborlari (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence of
NaCl salt concentration on some morphological indicators, malondialdehyde quantity and activity of
catalase enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS
(Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xworru A.B., AatonoBa O.IO., Muponenko H.B., I'aBpuienko T.A., Adanacenxko O.C.
Y CToHUMBOCTE KapTOdesst K KapaHTUHHBIM O0JIe3HAM. BasunoecKull JcypHan 2eHemuKy U celekyul.
2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko N.V.,
Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki 1 Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Ccovlika na mamepuan Kongepenyuu

9sgarov A. Qarabagin florasi, bitki oOrtliyii vo bitki ehtiyatlarmin todgiginin asas istigamatlori.
“Qarabagm biomiixtalifliyi, torpaq vo su ehtiyatlari: kegmisi, bugiinii vo galocayi” mdvzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In: Proceedings
of online conf. “The biodiversity, land and water resources of Garabagh: past, current and future
prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.B., AprembeBa A.M. [lpu3nakoBas komiekuus Raphanus sativus L. BUP. B: C6.
TE3UCOB MEeXIyHap. KoHd. «125 et npukiaaHoi 6otanuku B Poccumny, 25-28 nos6. 2019 r. CII6.,
2019;155. DOI 10.30901/978- 5-907145-39-9. [Kurina A.B., Artemyeva A.M. Trait-specific
collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years of Applied
Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI 10.30901/978-5-
907145-39-9. (in Russian)]
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Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in the
presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from Genome to
Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-133. DOI
10.1007/978-4-431-55675-6.

Ccebuika na KHuzy

Musayev 9.C., Hiiseynov H.S., Mommadov Z.A. Danli-taxil bitkilorinin seleksiyasi sahasinds
todgiqat islorina dair tarla tocribolorinin metodikasi. Baki :”Miiallim nagriyati”, 2008. [Musayev
A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works
on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BasusioB H.W. VMmynuter pacreHnii K HHOEKIIMOHHBIM 3a0omeBanusm. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kuhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. Il. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Tlopsinok TOCNEAOBaTENbHOCTH JIMTEPATYPHBIX MCTOYHHMKOB: aBTOPHI CTathu (mIpUdT -
JKUPHBIN), TOJ U3IaHUSI B KPYIJIOW CKOOKe (IIpu@T - OOBIUHBII), HA3BaHUE CTaThbU, Ha3BaHUE
MIEPUOINYECKOTO M3JIaHUs - KypHaJ, COOPHHMK, TOM, HOMEp M3IaHusl (KypHaia, cOOpHHKa,
KHUTH), HOMEP MJI KOJIMYECTBO CTPAHHUIL (IIPUQT - OOBIYHBII).

5. Crarpm  OOWKHBI  OBITh  OTHpPABIEHBl MO  AJNEKTPOHHOM  ToYTe MO  aJpecy
genresjournal@gmail.com, caiit - www.genresjournal.az mox 3aromoBkom “Electronic
submission for GRI”.

6. Crarpu OyayT OTIpaBJiEHBI B MEYaTh MO PEHICHUIO PENAKIMOHHOM KOJUIETMHM Ha OCHOBaHUU
MOJIOKUTCIIBHBIX OT3bIBOB AHOHUMHBIX PCHCH3CHTOB.

7. Anpec pemakiuu: WHCTMTYT reHeTHYecKMX pecypcoB MuUHHCTEPCTBA HAYKH M
oOpa3oBanusi A3epoOaiimkanckoii Pecniyoimmkn, AzepOaiimxkan,. baky, AZ1106, np. A3amisir,
155

8. DnekrponHas noura: genresjournal@gmail.com; Tem.: (+99412) 562-99-28

IMPUMEYAHME: xypHasl BBIXOIUT /1Ba pa3a B roa. CTaTby, COCTaBICHHBIE HE B COOTBETCTBHUH C
TpeOOBaHUSAMU JKypHaIa, HE ITyOJIMKYIOTCSI.
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REQUIREMENTS AND GUIDELINES
for manuscripts submitted to publish in the journal Proceedings of the
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

The Proceedings of the Genetic Resources Institute Ministry of Science and Education of the
Republic of Azerbaijan is the first scientific journal of Azerbaijan, indexed in the International System
of Agricultural Sciences and Technologies (AGRIS) of the Food and Agriculture Organization of the
United Nations (FAO) on March 25, 2022, having a special identification code (ISSN 2223-5817,
Online - 2790-7988) and publishes the results of original, interdisciplinary researches previously
unpublished except for the thesis, other high-quality articles that are not at the submission stage for
publication in journals and books on genetics and genomics, biological resources and breeding,
biochemistry and physiology, as well as in various fields of related sciences.

Serial articles are not published. The positions of the authors and the editorial board must
coincide.

The article may be published in one of three languages: Azerbaijani, Russian or English.

The volume of a manuscript should not exceed 4-8 pages, respectively, and review articles should
not exceed 8-10 pages.

At the end of the article presented in the Azerbaijani language, an abstract with the same content
should be given in English and Russian, the end of the article presented in the English language in
Azerbaijani and Russian languages, and at the end of the article presented in the Russian language in
Azerbaijani and English languages. Keywords and the UDC index should be indicated in the article
(the editorial board is not responsible for the accuracy of the UDC index). The title of the article
should be short, reflect the content and not exceed 100 characters.

Structure of manuscripts:

1. Research articles should include the following sections:
INTRODUCTION
MATERIALS AND METHODS
RESULTS AND DISCUSSION
CONCLUSION (optional for review articles)
REFERENCES

In special cases, the ACKNOWLEDGMENTS section is also accepted (no more than 2-3 sentences)

and placed before the REFERENCES, with the expression of gratitude to persons or scientific

organizations related to the work.

In review articles, the division of sections is left to the discretion of the author.

1.2. The INTRODUCTION section provides a brief overview of research in this area in recent
years and justifies the relevance of the study;

1.3. The MATERIALS AND METHODS section, clearly describes the materials, used methods
and implementation of research, the used equipment and facilities with the brand and country
of the manufacturer.

1.4. The section RESULTS AND DISCUSSION should reflect the progress of the study, the
obtained results and their discussion. For manipulating data, tables, graphs, diagrams,
photographs, and chemical and mathematical formulas can be used.

1.5. The CONCLUSION section summarizes the results of the study.

1.6. In special cases, the ACKNOWLEDGMENTS section (no more than 2-3 sentences) placed

before the REFERENCES section, expressing gratitude to individuals or scientific

organizations related to the work, is also accepted.

VVVVYVYERE
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2.1.
2.2.
2.3.
2.4.
2.5.

2.6.

2.17.

2.8.
2.9.

Guidelines for the preparation of manuscripts:

Manuscripts should be submitted in MS Office Word format (versions 97- 2003 and higher);
A4 format. Page margins: top - 2.5 cm, bottom - 2.5, left - 3 cm, right - 1.5 cm.

Indicate UDC indices (font - bold, left aligned. Size: 12);

Title of the manuscript (font - bold, in capital letters, alignment - to the left. Size: 14);

The name and surname of the author(s) in capital letters, academic degree and scientific title
should be indicated, and the name of the corresponding author required to be marked by an
asterisk (font - bold, left alignment. Size: 11);

Full name and address of the scientific institution in which the author(s) work, as well as the e-
mail address of the corresponding author (font - regular italics, left justification. Size: 11). (The
word e-mail or "electronic mail" is not recorded);

The abstract of the manuscript should be in the language of the manuscript - no more than 250
words (font - bold, simple, aligned. Size: 11);

Keywords (ho more than 7 words) - placed after the abstract (font - bold italic. Size: 11);

The main text of the manuscript: font - Times New Roman, normal, alignment - in width. Font
size: 12. Spacing: 1. The size of a paragraph of the main text - 0.75 cm (indent inside);

Heading of sections: font - bold, in capital letters. Size: 12.

At the end of the manuscript (after the REFERENCES), an abstract (250 words) and keywords
(titles with the words ABSTRACT or SUMMARY should not be written) in two languages
different from the language of the manuscript should be provided (in Russian and English for
manuscripts in Azerbaijani, in Azerbaijani and English for manuscripts in Russian and in
Azerbaijani and Russian for articles in English).

2.10. The Title of the manuscript (Font - Bold Capital, Alignment - Center, Size: 11).
2.11. Initials and surnames of the authors (Font - bold, alignment - in the middle, size: 11).
2.12. The name and address of the scientific institution where the work was done or the authors of

the article are working, alignment - in the middle. The font is normal. Font size: 11.

2.13. Abstract text (Font - regular, size: 11);
2.14. Keywords (Font - regular, size: 11).

3.

3.1
3.2.

3.3.

Ilustrative materials, formulas and tables:

The width of tables should not exceed 17.0 cm, references to tables in the text should be as
follows: (Table 1), (Table 2) or (Table 1, 2) and so on. The table title should be placed at the
top of the table. The word Table 1. (font - bold. Size: 11). The table title (Font - regular. Size:
11). Indicator name (Font - bold, Size: 11), values (Font - regular. Size: 11).

In the manuscript the images, graphs and diagrams are combined under a single name - figures.
References to figures in the text should be given as follows: (Fig. 1), (Fig. 2.) or (Fig. 1, 2), etc.
The width of the figures is 17.0 cm. 1 (Font - bold), and the title of the figure is written below
it.The title of the figure (Font - bold, size 11). Figure description text (font - normal); The
names of the abscissa, ordinate and legend axes (font - bold), values (font - normal) should be
given.

Graphs should be drawn up by appropriate programs (MS Excel, SigmaPlot, Origin, etc.).

Chemical formulas are typed using the appropriate editors of chemical formulas - SymyxDraw,
ChemDraw, ChemOffice, etc., mathematical formulas - MS Equation, MathType and other
editors of mathematical formulas. Sequential numbering is carried out if more than one
mathematical formula is presented. The name or explanation is given either beside or below
the formula.

Images should be processed by appropriate photo editors. Images should be submitted
separately in jpeg, tiff, bmp, pdf, etc. format at least with a resolution of 300 dpi.
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4.  Guidelines for the preparation of references:
4.1. The size of a paragraph of the list of references - 0.25 cm (indentation outside);

4.2. In the article, preference should be given to manuscripts, monographs and other reliable
sources of the last 5-10 years;

4.3. Literature references in the text of the manuscript should be given in parentheses. The link is
presented in the form of the first author’s surname and the publication year of the literature
source;

4.4. The literature sources should be listed in alphabetical order. For the first in Azerbaijani, then in
Russian (Slavic), and finally in other languages with the Latin alphabet, including English.

4.5. Literature source should be listed in the original language of its publication and then indicated
in transliteration;

4.6. The used reference sources are presented in the following order: the authors of the article (font -
bold), year of publication in parentheses (font - normal), the title of the article, name of the
periodical - journal, collection, volume, edition number (journal, collection, and book), number
of the pages (font - normal).

Citing a journal article

Oliyev D.R. NaCl duzunun miixtalif gatiliglariin bugda (T.durum Desf.) genotiplarinin bozi morfoloji
gostaricilorine, malondialdehidin miqdarinda vo kataloza fermentinin foalligina tosiri. AMEA-nin
Xoborlari (Biologiya va Tibb elmlori). 2015;70 (3):12-18. [Aliyev D.R. The influence of NaCl salt
concentration on some morphological indicators, malondialdehyde quantity and activity of catalase
enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS (Biological and
Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xworru A.B., AatonoBa O.IO., Muponenko H.B., I'aBpuienko T.A., Adanacenxko O.C.
Y cToHUMBOCTE KapTOdesst K KapaHTUHHBIM OO0JIE3HAM. BasunoecKull icypHan 2eHemuKy U celekyuu.
2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko N.V.,
Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki 1 Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Reference to the conference proceedings
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