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Iposegen RAPD-ananu3 renomuoii THK pacrenmii mapHoaucTHHK o0bIkHOBeHHBINH (Zygophyllum
fabago), TpocTHuk o0bIKHOBeHHBII (Phragmites australis) u Jox kacnuiickmii (Eleagnus caspica), mosu-
BEPrHYTHIX XPOHMYECKOMY PAIUAIMOHHOMY M3JIy4Ye€HMIO, U PACTeHHUI, BHLIPOCLIUX B YCJOBHAX ecTe-
cTBeHHO# (ponoBoii pagmanun. IMpu ammiunduxkanuu THK o6pasua pacrenns Zygophyllum fabago ¢
ucnoJjib3oBanueM npaiivepa OPC-08 nokazano, yTo moJ Bo3aeiicTBHeM 00Jy4YeHHsI MPOUCXOIUT YCH-
JileHHe MHTEHCUBHOCTH NoJiochbl B obaactu 1700 bp. Ilpu 3Tom j0Kyc, npucyTCTBYIOIIMIA B 00JacTH
520 bp B KOHTPOJILHOM 00pa3ue, BO BpeMsl cTpecca He BbifABJIsAeTcA. B pe3yjabrare aHaau3a, npose-
AéHHOTrO ¢ ucnoJb3oBanueM npaiimepoB OPC-08, OPH-14 u OPH-01 aMmniudukauus HOBBIX CHeNH-
puuecknx Jokycos y Phragmites australis ormeuena B od6aactu 1200 bp (OPC-08), 850 bp (OPH-14) u
700 bp (OPH-01). [Ipu ucnosan3oBanun npaiimepa OPC-08 y pacrenuns Eleagnus caspica amnuimduxa-
IMsl HOBOro cneuupuyeckoro Jiokyca oOHapy:kuBaercss B oOjgactu 660 bp. Ilpu ucnojb3oBanuu
npaiimepoB OPH-01, OPH-03 n OPH-15 kak y HopMaJIbHBIX, TaK U Y 00Jy4€éHHBIX 06pa3uoB Eleagnus
caspica Ha6.101a/10ch 0cj1ad/ieHHe HHTEHCHBHOCTH 10JI0C W TOTepsi HeKOTOpbIX (pparmentoB. Ioury-
YeHHbIE Pe3yJbTAThl YKA3bIBAKOT HA TO, YTO IVIaBHbIE H3MeHeHus1, Ha0aonaemblie B RAPD-npoduisx,
BBIPAKAIOTCH KAaK B NOSIBJEHUH, TAK U B MCYE3HOBEHUM HEKOTOPBIX I0JI0C, CONMPOBOMKIAIOLIUXCS
TaK’Ke M3MeHEeHNeM UX UHTEHCHBHOCTH. JTH 3Q)(PeKTHI MOTYT OBITH CBSI3aHbI CO CTPYKTYPHBIMH Nepe-
cranoBkamu B /IHK, BbI3BaHHBIMH Pa3JIMYHbIMH THIIAMHU NOBPEKAEHUI M0J Bo3/AeiicTBHEM 00Iy4e-

HUA.

Knioueevie cnosa. pacmenus, xponuyeckoe uonusupyioujee uznyuernue, RAPD - mapkepwt, I1L[P

BBEJIEHHME

Pa3Butre MeTO0B OMOXMMUH, MOJIEKYIISIPHOM
OHMOJIOTUM M TEHETUYECKOW MHXEHEPHH IO3BOJISET
MOAXOMUTh K OIIEHKE MOCTPaAHAllMOHHOTO MYyTa-
IIMOHHOTO TIpollecca W PaJNanMOHHO-HHIYIIHPO-
BaHHOW HECTAaOMJIBHOCTU TEHOMAa C TOYKH 3PEHHUS
OLIEHKH U3MEHEHHUS MOJEKYISIPHO-TEHETHUECKUX
MoKazaTeseld, TaKuX KaK OJHOICTIOYEYHbIE WITH
JBYXIIETIOYEUHbIE pa3pbIBbl Ha Monekye JJHK.

Nonmupyromas paguanusi oka3blBaeT MOBpe-
Xaaromuid 3QQeKT Ha KUBbIE OPraHU3MBI, B 4acT-
Hocth Ha reHoMHywo JIHK pacrenmii. ¥Yckopenue
TEXHUYECKOT0 Tporpecca 3HAYUTENHHO YBEITHIUIO
MTO/IBEP)KEHHOCTh JIIOJIEH W JIPYTHX OPraHu3MOB
JNEHUCTBUIO HOHU3Upylouell paguanuu. C TOYKH
3peHus acneKTa MOABEP)KEHHOCTH JIEHCTBHUIO pajin-
aIiy, pacTeHUs TMPHUBJIEKAOT K cebe ocoboe BHU-
manue (Jagetia, 2007).

B pagnoakTUBHBIX YCIOBHSAX PACTEHUS OCO-
OEHHO BOCIPHUMYHUBHI K BO3JICHCTBHIO XPOHHYE-
CKOHl paanWanyu, TMOCKOJbKY OHH HEHOJBM)XHBI U
HECTIOCOOHBI MMOKMHYTH 3apaKEHHYIO 30HY; TaKUM
0o0pazoM, OHH HE MOTYT H30eXaTh BPEHHBIX BO3-
JIEUCTBUN OKpY’KarolIeHd cpelibl, U BBIHYXJICHBI
npucnocabiauBaTeCsl K JKH3HH B 3arps3HEHHOM

OKpyXeHHU. PacTeHust ABISAIOTCS yIOOHBIM Mare-
PpHAIOM TSl U3YUYEHUS] MOJICKYJISIPHBIX MEXaHU3MOB
NPUCIOCOOJIEHHUST OPTaHU3MOB K BO3JECHCTBHUIO pa-
JTUAIIMOHHOTO M3TY4YeHHs, TaK KaKk OHU UMEIOT BBI-
COKHE TEMIIBl POCTa U BBICOKYIO MPOM3BOJUTEINb-
HOCTb, @ TAKXKe SIBJIAIOTCS Oosiee MpHUBIIEKATEIbHbI-
MU TI0 CpPaBHEHMIO C JKUBOTHBIMH, C 3THUECKOM
touku 3perust (Kovalchuk et al., 2004). Hccrnemno-
BaHHE MEXaHU3MOB aJaNlTallMd PAacTeHUH K HMOHU-
3UPYIOLIMM BO3/ACHCTBHAM OKpY’KaloIIeH Cpebl
BcE emé OTCTaéT OT MHOTHX JIPYTHX c(ep MOJIEKY-
JSipHOW OMOJIOTMHM pacTeHHHd. AnanTamust — 3TO
KOMITJIEKCHBIM NpoLecc, TP KOTOPOM MOIMYJISLHUN
OpraHW3MOB OTBEYAIOT Ha IJIUTEIHHO NEHCTBYIO-
M€ CTPECcCOBBIE (AKTOPBI OKPYKAIOMIEH Cpeabl
MOCTOSHHBIM ~ M3MeHeHneM TeHoB (Dmitrieva,
1996).

IToaBep:KEHHOCTP MOHU3UPYIOUIEH paguaiuu
NPUBOJIUT K 00pa30BaHUIO PEaKTHBHBIX KHUCIOPOJ-
HBIX PaJUKaJiOB, NPUBOJSAIIMX K IIMTOTOKCUYHBIM,
MyTareHHbIM H KaHieporeHHbiM 3 dexram (Kim et
al., 2003; Kuroda et al., 1999). I'naBHbIH HeCTPYK-
TUBHBIN 3 (QEKT NOHM3UPYIOLIEH panuanuu B OHo-
JIOTMYECKUX CHUCTEMaxX OCHOBaH Ha PajuoJIu3e BO-
Ibl. KoHeuHbIM IPOJYKTOM 3TOro Ipolecca sBJis-
ercs ruapokcwibHbiid pamukan (*OH). Pamukan



‘OH MOXeT JIerKO0 B3auMOIICHCTBOBATH C Pasiny-
HBIMU THUIIAMH MAaKpOMOJIEKYJ, BKJIIOYas >KUPBI,
Oenxu u, B yactHoctd, JJHK. Okucnaurensusie ata-
KA cIocOOCTBYIOT pa3nuuHbiM u3MeHeHusiM JJHK
(Roldan-Arjona & Ariza, 2009). B 3aBHCHMOCTH OT
70361 O0JydEeHHUS M PasiuodyBCTBUTEIBHOCTH Opra-
HU3MOB, noBpexaeHus JJHK, Bo13Bannble paguanu-
€l NpUBOIAT K TE€HOMHBIM HJIM XPOMOCOMHBIM
anoManusam. JIHK, kak mpaBuiio, cuutaeTcsi OCHOB-
HbIM CaWTOM paJuallMOHHOTO IMOBPEXACHUS, YTO
OOBSICHSET MHTOTHYECKOE TOPMOXKCHUE, MHIYIH-
pOBaHHOE BO3JICHCTBUEM pajuanuu. B KUBBIX Op-
raHM3Max CyHIECTBYIOT CHCTEMBI IPOBEPKH Kile-
TOYHOTO LHKJA, TMO3BOJIAIONIME BOCCTaHABINBATH
MOBPEXKICHUS; OJHAKO CKJIOHHAS K OIIMOKaM Ipu-
pona BocctaHoieHua JIHK MoxeT mpuBoauTh K
OTKJIOHEHHSAM, KOTOpbIE€ MOTEHIIMAIBbHO MOTYT IIe-
penaBatbcst motomctBy (Cools & De Veylder,
2009). Onpenencuue BapuabeIbHOCTH PACTCHUIN Ha
MOJIEKYJISIDHOM YPOBHE, HCCIIEZIOBaHHWE T'€HOMHBIX
CTPYKTYp M CO3/laHHE€ TE€HOMHBIX KapT pacTeHHuil
IPY MIOMOILIM METOJA MOJIEKYJISIPHOIO MapKHUpOBa-
HUSl UMEET OIPOMHOE 3HaYeHME JJIS CEJEeKIHH pac-
tenuit (Cimen et al., 2004).

[ns BbIABICHUS NOBPEKIACHUHA W MyTaluil
JHK B Hacrosimiee BpeMs 4aCTO NPUMEHSIOT METO
RAPD (Atienzar et al., 2002). 13BecTHO, 4TO HOHU-
supyloniee uznydeHue BoizbiBaeT B JJHK pa3nooO-
Pa3HBIA CIEKTp MOBPEKIACHUN. DTO ONHO- U ABY-
HUTEBBIE Pa3pbIBBI, BHYTPU- U MEKMOJIEKYIISIPHBIE
cumBku JIHK-JITHK, JIHK-Genok, mnoBpexaeHuUs
JIHK-mMeMOpaHHOTO KOMITJIEKCa, OCHOBAHUH, H3Me-
HEHUs B cynepcnupanuzanuu moiekyiasl JHK
(Danylchenko & Sorochinsky, 2005). O mospe-
KIICHUH CTPYKTYP MOKET CBHAETEIILCTBOBATH YBE-
JMYeHWe Yrciia pa3peiBoB B Monekymnax JJHK (A6-
paMoB u Jip., 1992), 9To NMPUBOANUT K 3aJCpPKKE U
ONIOKMPOBAaHUIO PEIUTUKAIIMM W TPAHCKPHIILIUH,
YBEJIUYEHHUIO YaCTOThI T€HHBIX MYTALMH, 3JI0Kaye-
CTBEHHOU TpaHc(hopManuy, HapylieHuto (QyHKImi
reHoMa (peruINKaIiN, TPAHCKPHIIIIHH ), JeTpagaIiii
XPOMOCOMBI U BKJIIOYEHHUIO aIlonTo3a U rudenu oo-
Jy4EHHBIX KIJIETOK. BakHeMIIMM MOBpekIcHUEM
nepeuyHOM ctpykTyprl JJHK sBnsercs napymenue
LIEJIOCTHOCTH €€ MOJMHYKICOTUIHBIX LIENed B pe-
3yJlbTaTe MOABICHUS OJHOHUTEBBIX M NMapHBIX pas-
peiBOB. [0 coBpeMEHHBIM TpEACTABIIEHUSAM, Map-
HBI€ Pa3pBIBHI JIETANBHBI AJIS1 KJIETOK, a OJHOHHTE-
BBIE PAa3pbIBBI, OCTABASICh HEpPENapHUPOBAHHBIMH,
MOTYT TPHUBOAWTh K BO3HUKHOBEHHIO JOTIOJHU-
TEJTBHBIX TMAPHBIX Pa3pheIBOB. MoHU3MpYylomee u3-
JlydeHHE HE TOJIBKO HapyIIaeT LEIOCTHOCTh MOJIH-
HYKJIEOTUIHBIX TsDKEH, HO M BO3JEHCTBYET Ha a30-
TUCThIEe OcHOBaHus. [loj nelcTBUEM HOHU3UPYIO-
LIEr0 M3JIY4YEHUS HapyLIaeTcs TakkKe M YHOopsiio-
yeHHasd BTopuuHas cTpykrypa JHK, uto gBnsercs
CIIEACTBUEM paJUallMOHHO-XUMHUYECKUX IIOBpe-
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x)aeHui mepBudHo cTpykTyphl JIHK (Ps6uenko,
1979). Takue pasnuunsle THITH ToBpekaeHnit JTHK
JIOJKHBI BBISIBIISITHCSI COOTBETCTBYIOIIIUMH H3MEHE-
Husimu B RAPD-nipodusix.

Lemo manHOW pabOTHI SBISIIOCH IMPOBEACHHE
cpaBHUTENbHOrO aHamm3a RAPD-mpodwmreir pas-
JUYHBIX PACTEHUN, MOJBEPKCHHBIX HOHU3UPYIO-
meMy W3ITydeHuro. UToOBl OLEHUTHh CTPYKTYpHBIE
mmeHenns: JIHK mocrie B3amMOIeWCTBHUS C TE€HO-
TOKCUYHBIMH arcHTaMH, HaMH OBUTH UCIIOJTb30BaHbI
RAPD mpaiiMepsl ¢ €TUHUYHBIMA 3aMEHAaMHU HYK-
JIEOTHOB.

MATEPHUAJIBI 1 METO/1bI

OO0beKTaMH UCCIICIOBAHUS CITY KU PaCTCHUS
— MAapHOJMCTHUK OOBbIKHOBeHHBIH (Zygophyllum
fabago), TtpocthHuk oObiKHOBeHHBIH (Phragmite
saustralis) u mox kacmmiickuii (Eleagnus caspica),
pacrpocTpaHeHHbIE Ha TEPPUTOPHH, 3arpsA3HEHHOM
He(ThI0O B Tocénke Pamanbr (AzepbaiimkaH), Ha
MecTe OBIBILIETO HOTHOTO 3aBOja. beUIM MCTONB30-
BaHBl PAaCTeHHUs, BBIPOCIIUE MpH (OHOBOU panaua-
uu B 250 MkP/4, a Takke B €CTECTBEHHBIX YCIIO-
BusX (4-8 MkP/4), u ObUIO TPOBENEHO CPAaBHUTEIb-
Hoe uccieaoBanue. Jlo3y n3nydeHus pajuanu u3-
Mepsitu ¢ momonibio fozumerpa MKC-AT1125.

B pabote ObpuM MCTIONB30BAHEI 13 pa3IMIHBIX
nexamepHbix RAPD mpaiimepos (Tao6m. 1).

Tadnuua 1. Hyxneotuanas mnociiegoBaTeabHOCTh

RAPD mpaiiMepoB, UCTIONB30BaHHBIX IS aMILTH(pHKA-

nuu JJHK

Oo0o03Hauenue npaiiMepa ITociaegoBaTeqbHOCTD 5'—3'

OPC-08 TGG ACC GGT G
OPU-06 ACCTTT GCG G
OPC-06 GAACGGACTC
OPA-07 GAA ACG GGT G
OPD-02 GGA CCC AACC
OPH-01 GGT CGG AGA A
OPH-03 AGACGTCCAC
OPH-14 ACC AGGTTG G
OPH-15 AAT GGC GCA G
OPH-17 CACTCTCCTC
OPB-08 GTC CAC ACG G
OPE-05 TCAGGGAGGT
OPG-18 GGC TCATGT G

Buoioenenue pacmumenvnoii cenomnoii /[HK.
I'eromnuas JIHK Onina BeIAETeHA U3 3aMOPOKEHHOM
(xpanuBieiics npu -80°C) MM BEICYIIEHHO! B CH-
JIUKOHOBOM Telle¢ TKaHH JIMCTAa, HCIONB3YS MOJIH-
¢unmpoBanubeii  meron CTAB (2% cermnme-
THIaMMOHUYMOpoMmu; 1% TMONMMBHHUIIUPPOIIN-
non; 10 MM Tpuc (pH 8,0); 20 mM D/ITA pH 8,0;
1,4 MM NaCl). TIpoueaypa u3oaupoBaHUs ObLIa
W3MEHEHa C TPHUMEHEHHEM TPOWHOI0 3KCTpaKTa
CTAB pnis nofydeHUs ONTUMATIBHBIX KOJHUYECTB



Tacvimosa u op.

BeicOKoKauecTBeHHOM JIHK m3 TkaHeit co 3Ha4m-
TEJbHBIM KOJIMYECTBOM BTOPUYHBIX KOMIIOHEHTOB,
KOTOpBIE BCTPEYalOTCsl BO MHOTMX Oa3albHBIX aH-
ruocrnepmax. JTOT MPOTOKOIN SBJSIETCS MOAU(DUKA-
nueidl mpouenypsl ommcaHHod B Liang & Hilu
(Liang & Hilu, 1996). Okomno 100 Mr cyxux TKaHeit
pacteHuii (3KBHBaJeHTHOW NpubIM3uTensHo 300
MI' CBSKCH TKaHH) OBLIM ITOMCIICHBI B SKHIKHI
a30T ¥ WHKYyOMpPOBaHBI MPEIBAPUTEIBHO COTPETON
Ha BojsHOM Gane 10 65°C ¢ 700 mMxn CTAB B Te-
yenne 30 munyt. Ilocne ueHtpudyrupoBanus u
NepEeMEILCHNS CYIIePHATaHTa B YUCTYIO IPOOHUPKY,
9Ta K€ TKaHb OblJIa 3aHOBO MHKYOHpOBaHa JBaKIblI
pactBopom CTAB. Bce Tpu npo0bl aepkaiuch OT-
nenpHO. 3ateM pactBopsl CTAB Oblmm mBaXkIbl
sKcTparupoBasl ximopodopmom, u JJHK Osmma mo-
clenoBaTeabHO ocaxaeHa aTaHonoM. [locie pas-
JeNIBHOTO PECYCIICHANPOBAHUS IPaHyJl B PE3yJIbTa-
Te BceX maroB sKcTparupoBanust B TE, Obutn BBI-
MOJTHEeHBI eImIé /Ba Imara: MepBbld — Jo0OaBieHHUE
moa o0séMa 7,5 M arieTaTta aMMOHUS H OCAKICHHE
B 100% s3TaHO’E, BTOPOHl — H0OaBIeHUE 1OJI O0BE-
Ma 3 M amerata HaTpus U OCaXJIE€HUE B ITAHOIE.
I'enomnuas JTHK u3 BTOpOro u TpEThEro IKCTPAKTOB
OOBIYHO MOJyYajach B JOCTAaTOYHO UYHUCTOM BHUAE
IUIS. HETIOCPEICTBEHHOTI'O HCIOJIb30BaHHUS B IOJIHU-
MepasHoi nenHoi peakuuu (ITLP).

Onpeodenenue konuenmpayuu /[HK. Ilocne
pactBopenns JIHK, xonnienTpanus Obuia onpexnee-
Ha 1o ontuyeckoit miotHoctr (OD) mpu A = 260 HM
¢ momoipto criekrpodoromerpa ULTROSPEC 3300
PRO (“AMERSHAM?”, CIIIA). YuctoTa reHOMHOM
JIHK Obi1a ompeseneHa Mo OTHOIICHUIO TTOTJIOIIE-
umii A260/A280. Kauecteo JTHK ObL10 mpoBEpEHO
mo pabore o0Opas3noB 3kcrparupoaHHbx JIHK B
0,8% arapo3Hom rese, okpareHHOM 10 mMr/mi 3tu-
maym Opomunom B 1xTBE (Tris base, Boric acid,
EDTA) 6ydepe. 'ens Obi1 mposiBiieH u cdotorpa-
¢upoBaH B ynbTPaUOIETOBOM CBETE C MOMOIIBIO
«Gel Documentation System UVITEK» (CK).

Amnaugpuxayus JHK. TlomumepasHyro 1en-
Hyto peakuuio ¢ RAPD-mapkepamu npoBOAMIH 110
meroxy Williams (Williams et al., 1990). Ammu-
¢ukanuio JIHK npoBoaunmy B peakmOHHONW CMECH
oobeMoM 25 MkJI, conepxamieid 10 x Oydepa, 20 Hr
resomuoi JIHK, 0,2 mxM mnpaiimepa, 200 MxM
kaxmporo: dATP, dCTP, dGTP u dTTP, 2,5 mM
MgCl; u 0,2 equnaun Taq-monumepasbl B HHKYOa-
nmonHoM Oydepe. [MLP npoBogunmu B ammmuduka-
tope «Applied Biosystems 2720 Thermal Cycler»
(Cunramyp) B CleAyOIMUX YCIOBHUSX: HadalbHas
neHatypauus — 4 mud npu 94°C; ganee 35 1uKIOB
— 1 mMun npu 94°C, 1 MUH. OTXKHUT TpaliMEpoB -
37°C u Imun smonranusa — 72°C; najee mociaeIHnn
uki cuaTe3a 10 mua — 72°C u xpanwm npu 4°C.

[poayKTsl peakuuy pasaessuii MyTeM 3JIeKTPO-
¢opesa B 1,5 % arapozHoM Terne B arnmapare s Ipo-

BEJICHHSI TOPU30HTAIBHOTO 3j1ekTpodopesa HR-2025-
High Resolution («IBI SCIENTIFICy», CIIA) ¢ mo-
0aBJIeHHEM DTHINYM OPOMHIA U TIOKYMCHTHPOBAIH C
nomorpto «Gel Documentation System UVITEK».
Pazmepsr aMmumuuITpoBaHHBIX (PparMEeHTOB OIpe-
nersima otHocutenbHO 1 kb JIHK mapkepa.

PE3VYJIBTATBI 1 UX OBCYXJIEHUE

B nanHoli pabote OblT MPOBEAEH CPaBHUTENb-
sbii [11P-ananu3 JIHK pacTtenuii ¢ ucnonb30BaHu-
eM nekamepHbelx RAPD npaiimepoB, moaBeprayThIxX
XPOHHUYECKOMY PaAMallMOHHOMY H3IYYEHUIO WH-
TeHCUBHOCTHIO 250 MKP/4, 1 pacTeHuUH, BEIPOCITNX
B YCIIOBHSIX €CT€CTBEHHOW (DOHOBOM pajnaIiiy.

[Mpu ammumukanun renomuoi JJHK obpaszna
pacTeHus NapHOJIMCTHHUKA OOBIKHOBEHHOTO
(Zygophyllum fabago) ¢ ucrons3oBanueM mpaiime-
pa OPC-08 Obun moJTy4yeHBl HHTEPECHBIE PE3yJib-
Tatbl. Kak OTYETIMBO BHIHO IO PHUCYHKY 1, mojg
BO3/ICHCTBUEM OOJIy4eHHS HPOHMCXOAMT YCHIICHHE
WHTEHCUBHOCTH ToJIockl B obmactu 1700 bp. Ilpu
3TOM JIOKYC, MPHUCYTCTBYIOUIMHA B KOHTPOJBEHOM
obpasne B obmactu 520 bp, B cTpeccoBoM obOpasiie
HE BbUIBIIsIETCS. B pesynbraTe e HCHOIb30BaHUS
npaiimepa OPC-06, nokycsl, Haxonsuecs B 06Ja-
ctu 1200 u 540 bp, HaOMOAArOTCS KaK B KOHTPOJIb-
HBIX 00pa3lax, Tak U B o0pa3uax, MoABEprHyTHIX
cTpeccy (0IHAKO B CTPECCOBBIX PACTCHHSX MHTCH-
CHUBHOCTH mojioc ycuieHa). OTAenbHO cleayeT OT-
METHUTh TOT (DaKT, YTO MPU HCIOJIB30BAHUM Ipaii-
mepa OPC-06 y o6myuéHHoro odpasua npoucxoaur
amMIuTuduKanus crenuduyeckoro JoKyca B obma-
ctu 800 bp, yero He HaOMFOMAaETCS B KOHTPOJIHHOM
obpasue. Ilpu ucnonws3zoBanuu npaiimepa OPB-08
(Puc.2) y moasepraytoro crpeccy pacteHus Z.
fabago mpoucxoauT CHIKEHUE CHHTE3a JIOKYyca,
Haxozsmerocs B oomactu 500 bp, n ycuneHue cuH-
Te3a (parmenra, pacnonoxxeHHoro B obnactu 680
bp, B TO BpeMsi Kak JIOKYC, BBISIBICHHBIH Yy KOH-
TpoabpHOTO 0Opasna B obsactu 1300 bp, y cTpecco-
BOro oOpasua He Habmoxaetcs. IIpu ucmonb3oBa-
Huu npaiimepa OPH-03 (Puc.1) xak y KOHTpOIIb-
HBIX, TaK U y OOJY4EHHBIX OOpPA3IOB pPACTEHUS
Zygophyllum fabago nabnromaercst cHHTE3 MHOTHX
paznmnuatonmxcst  ¢parmeHToB. HOBBIE JIOKYyCHI
cuHTe3upytoTcs B obmactu 250, 380, 400 u 1700
bp. Ilpu ucnonszoBanuu npaitmepa OPH-14 y non-
BEPrHYTOro cTpeccy o0Opaslia yCHIMBAeTCsl MHTEH-
CUBHOCTh CHHTE€3a HEKOTOPBIX ()parMeHTOB, IpH
ucrnonb3oBanun ke mnpaiimepa OPH-15 (Puc.2)
CHUHTE3 MHOT'OYHCJICHHBIX (PparMeHTOB TaKKe YCH-
nuBaetrcs, 1 B ooactu 1500 bp y 06myaéHHBIX pac-
tennii Z. fabago mpowncxomur cuHTE3 HOBOTO JTOKY-
ca. IIpu ananmmuze ¢ npaiimepom OPD-02 mop Bo3-
JefcTBUEM CTpecca YCHIIMBAETCSl CHUHTE3 HEKOTO-
PBIX (PParMEHTOB y ATOTO PacTEHHUS.
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Puc. 1. RAPD-npodunu pacrenuii Zygophyllum fabago, Phragmites australis u Eleagnus caspica, nonyuenssie
MIPY WCTIOJB30BAHUHU PA3IUYHBIX AeKaMepHbIX mpaiiMepoB (OPC-08, OPC-06, OPH-01, OPH-03). Pacrenus 060-
3nauens! 1uppamu 1 (Zygophyllum fabago), 2 (Phragmites australis) u 3 (Eleagnus caspica), cooTBeTcTBEeHHO; a -
KOHTPOJBHEIN BapHaHT, b - cTpeccoBblil BapuaHT. Haspanus ncnonp3oBaHHBIX B RAPD ananmse mpaiiMepoB ykasa-
HBI Haa npodumsamu. CTpenka yKa3blBaeT Ha IOSBJICHHE HOBOTO (pparMeHTa y CTPEcCOBOTO BapHaHTa, MCUE3HOBE-

HuUe nojioc 06BeaeHo kpyrom. M — 1 kb JIHK-mapkep.

B pesynbprare ananmza, MpoBeIEHHOTO C HC-
nosib3oBanueM mpaiimepos OPC-0 8, OPH-14 u
OPH-01, ammiudukanuss HOBBIX CHENU(PUIECKUX
JIOKYCOB y PacTeHHH TPOCTHUKA OOBIKHOBEHHOTO
(Phragmites australis) ormeuena B obmactu 1200
bp (OPC-08), 850 bp (OPH- 14) u 700 bp (OPH-
01). A B pesynbrare HCHOJB30BAaHUS IpaiiMepa
OPC-06 (Puc.1) HaGmronaeTcsi CHHTE3 Pa3IMYHBIX
AMIUTHKOHOB KaK y pPacTeHUH, BRIPAIIEHHBIX B HOP-
MAJIBHBIX YCIIOBHSIX, TaK M y PACTEHUIA, MOJIBEPTHY-
TBIX PaJHAlIHH.

ITog BoO3meiicTBHEM OOJIYYCHHSI TPOUCXOIUT
yCUJIEHHE WHTCHCHUBHOCTH IIOJIOCHI, PAaCIIOJI0KEH-

Hoit B obmactu 1900 bp. [lomumo 3Toro mpu uc-
nonp3oBanum npaiiMepa OPH-01 Taxoke Habmroma-
€TCsl YCHJICHHE WHTEHCHBHOCTH CHHTE3UPYEMOTO
¢parmenta B obmactu 1500 bp (Puc.1). Y pacrenns
P. australis mox Bo3zeiicTBieM pamuanuu JOKYCHI,
pacrionoxennsie B odmactu 800 bp u 900 bp, He
BBISIBIIEHBI NpU ucnonb3oBanuu OPB-08 mapkepa.

B 10 ke Bpems, y 3TOro pacteHus HabI0aaeT-
csl CUHTE3 HOBBIX (parmeHTOoB B mHTepBasie 1000-
1500 bp.

Taxoke HabII0AaI0Ch UCUE3HOBEHHE (parMeH-
Tta B ob6mactu 2000 bp mpu WCITONB30BAaHUU TIpaii-
Mepa OPH-14 (Puc. 2). Y moaBeprayToro crpeccy
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HUe moyioc ooBeneHo kpyrom. M — 1 kb THK-mapxkep.

Puc. 2. RAPD-npodunu pactennii Zygophyllum fabago, Phragmites australis u Eleagnus caspica, momyuentbie
NPU MCIOJB30BaHUU PA3IMYHBIX JlekaMepHbIX npaiiMepos (OPH-14, OPH-15, OPB-08, OPD-02). Pacrenus 060-
snauensl mudpamu 1 (Zygophyllum fabago), 2 (Phragmites australis) u 3 (Eleagnus caspica), cooTBeTCTBeHHO; a -
KOHTPOJIbHBIN BapuaHT, b - cTpeccoBblii Bapuant. HazBanus ucnons3oBanHbX B RAPD ananuse npaiiMepoB yka3za-
Hbl Haja npodumsamu. CTpelika yKasblBaeT Ha IOsBIEHHE HOBOTO (hparMeHTa y CTpPeccOBOrO BapHaHTa, MCUE3HOBE-

pacrenust P. australis npu ucnonb3oBaHuM Mpaii-
Mepa OPD-02 nokyc B obsactu 500 bp, nosBisio-
IIUICS Y KOHTPOJIBHOTO PAaCTEHUsS, B CTPECCOBBIX
pacTeHHSIX HE HAOJII0aeTCs.

IIpu wucnonb3oBanuu mnpaiimepa OPC-08
(Puc.1) y pacrenus nox kacnwiickuii (Eleagnus
caspica ) Kak B KOHTPOJIbHBIX, TaK U B 00JTyU&HHBIX
oOpasiiax HaOmogayics cuHte3 pasnuunbix JIHK
(dparMeHTOB (aMIUTMKOHOB). AMITIM(HUKAIUS HOBO-
ro crenupuveckoro JokKyca Habmromaercs B o0ia-
ct 660 bp. B pe3ynbTare UCob30BaHuUs MpaimMe-
pa OPC-06 (Puc.1) y E. caspica mabmogaercs CuH-
T€3 MHOTOYHCIICHHBIX (DparMeHToB. A UMEHHO, IO
BO3JICHCTBHEM OOJyUYCHUsS PE3KO YBEIHYWIACH WH-

TEHCUBHOCTH TIOJIOCHI, PACIIOJIOKEHHOW B 00IacTH
700 bp, 1 HaOMOIAIOCH OC/IA0JIEHHE CHUHTE3a I10-
noc B obmact 420 u 500 bp. Ilpu ucnonbp3zoBanuu
npaiimepos OPH-01, OPH-03 u OPH-15 xak y
HOPMAJIbHBIX, TaK U Y O0ONy4EHHBIX 00pa3loB HAO-
JIOAAIOCH OcallieHue CHHTe3a W MoTeps HEKOTO-
PBIX (hparMeHTOB.

Bruto mokazaHo, 9TO eTUHIYHBIE 3aMEHBI HyK-
JIEOTUJIOB B JIEKAMEPHBIX MpaiiMepax JeHCTBUTENb-
HO MOTYT OTPa3HUThCS HA aMILTU(UKAIUU JIOKYCOB.
I'maBuble u3MeHeHwms, HabOmomaemble B RAPD-
NpOoQUIIAX, BEIPAKAIUCH KaK B TOSBICHUM, Tak U B
MCYE3HOBEHNH HEKOTOPBIX IIOJIOC, COMPOBOXKIAI0-
MIUXCS M3MEHEHHEM HMX WHTEHCHBHOCTH. DTH 3(-



(heKTBI MOTYT OBITH CBS3aHBI C IEPECTAHOBKAMH B
ctpyktype JIHK, BbI3BaHHBIMU pa3iMyHbIMU THIIA-
MU TOBPEKACHUI MOA BO3ACUCTBHEM OOIy4CHHUS.
W3MeHeHne MHTEHCHBHOCTH U UCYE3HOBEHHE HEKO-
TOpeIX Tostoc Ha RAPD-nipodminsax uccneqoBaHHBIX
pacTeHuil MpHU HUCIOJIb30BAaHUU Pa3IMYHBIX Mpaii-
MEpPOB MOXKET OBITh CBSI3aHO C YPOBHEM (POTOMpO-
IYKTOB, KOTOpBIe oOpasyiorcss B oOpasmax JIHK
Mociie TEHOTOKCUYHON 00pabOTKH U MOTYT yMEHb-
LIUTH YUCIO MecT cBsa3biBaHust RAPD mpaiimepos.
[losiBneHne e HOBBIX IMOJIOC MOXET OBITH 00BsC-
HEHO KaK Pe3yNbTaT Pa3IHYHBIX CTPYKTYPHBIX H3-
meHenuit JJHK (pa3pbiBOB, mepecTaHOBOK, yaane-
uuit) (Danylchenko & Sorochinsky, 2005).
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Xroniki Ionlasdirici Siialarin Tasiri Altinda Yetison Bitkilarda DNT-nin RAPD-Profillarin Tadqiqi
K.H. Qasimova, S.Y. Siileymanov, 9.C. Mommoadov, i.M. Hiiseynova, C.9.9liyev

AMEA Botanika Institutu

Toadgigat isinds ionlasdirici siialanmaya moruz qalmis va tobii radiasiya fonunda boyiiyan bitkilordan — adi
qosayarpaq (Zygophyllum fabago), adi qamig (Phragmites australis) vo Xozar iydssi (Eleagnus caspica)
genom DNT-si RAPD-markerlorin komayi ilo analiz edilmisdir. OPC-08 praymerindan istifado etmoklo
gostorilmisdir ki, Zygophyllum fabago bitkisinin genom DNT-sinds siialanmanin tosirindon 1700 bp
sahasinds zolagin intensivliyi artir. Bu zaman kontrol niimunada 520 bp sahasinds miisahids olunan lokus,
streso moruz galmis bitkilords askar olunmur. Phragmites australis bitkisindo OPC-08, OPH-14 vo OPH-01
praymerlarindan istifads etmoklo aparilan analizin naticalarine gors, 1200 bp (OPC-08), 850 bp (OPH-14) va
700 bp (OPH-01) saholorinds yeni spesifik lokuslar miisahide olunmusdur. OPC-08 praymeri ilo
amplifikasiyas1 zaman1 Eleagnus caspica bitkisindo 660 bp sahodo yeni spesifik lokus askar edilmisdir.
OPH-01, OPH-03 vo OPH-15 praymerlarindan istifados zamani1 ham normal, ham do siialanmis niimunslords
zolaglarin intensivliyinin zaiflomasi vo yaxud bazilorinin itmasi bas vermisdir. Alinan naticolor gostarir Ki,
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niimunalorin RAPD analizi zaman1 miisahida olunan asas doyisikliklor miioyyan zolaglarin yaranmasi yaxud
itmasi Vo ya onlarin intensivliyinin doyismasi ilo miisayist olunur. Bu effektlor siialanmanin tasiri ilo bas
veron miixtalif tip zadalonmolorlo bagli DNT-nin qurulusunda olan struktur doyismolari ilo izah oluna bilar.

Acar sozlar: bitki, xroniki ionlasdirici siialanma, RAPD-markerlar, PZR

Study of RAPD-Profiles of DNA of Plants Grown Under Chronic lonizing Radiation
K.H. Gasimova, S.Y. Suleymanov, A.Ch. Mammadov, I.M. Huseynova, J.A.Aliyev
Institute of Botany, ANAS

Comparative RAPD-analysis of DNA of Syrian bean-caper (Zygophyllum fabago), common reed
(Phragmites australis) and oleaster (Eleagnus caspica) subjected to radiation and plants grown under natural
background radiation was performed. Amplification of genomic DNA sample of Zygophyllum fabago using
OPC-08 primer caused an increase in the band intensity at 1700 bp. At the same time, locus amplified at 520
bp in the control sample, was not revealed during the stress. As a result of the analysis, using OPC-08, OPH-
14 u OPH-01 primers, amplification of the new specific loci in Phragmites australis was observed at 1200
bp (OPC-08), 850 bp (OPH -14) and 700 bp ( OPH-01). In Eleagnus caspica new spesific locus was detected
at 660 bp when using OPC-08 primer. The decrease of band intensity and the loss of some fragments were
observed using the primers OPH-01, OPH-03 and OPH-15 in control and irradiated samples of Eleagnus
caspica. Obtained results indicate that, the main changes observed in the RAPD profiles are expressed by
both appearance and disappearance of some bands which are also accompanied by alterations in their
intensities. These observed patterns might result from the structural rearrangements in DNA caused by
different types of DNA damage.

Key words: plant, chronic ionizing radiation, RAPD-markers, PCR
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Zaforamin (Crocus sativus L.) in vitro Coxaldilmasi

T.H. Qaragozov, M.H.Mammoadova, I.V.9zizov, S.S. Osadova

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azorbaycan; E-mail:biotexnologaz@mail.ru

Crocus sativus L. bitkisinin morfogenez va orqanognez proseslarind bir sira amillorin tasiri tadqiq
olunmusdur. Temperatur qradientindan istifado etmaklos in vitro soraitinds de novo 10-dan 25-3 qador

mikrosoganaqlar ahinmisdir.

Acar sozlor: zaforan, in vitro morfogenez va orqanogenez, soganaqlar

GIRiS

Zofaran (Crocus sativus L.) halo gadim dévr-
lordon ¢ox giymatli derman bitkisi kimi taninmig vo
ondan xalq tobabotindo genis istifads edilmisdir.
Son illords zofarana olan tolabat get-geds artmisdir
ki, bu da onun disicik tellorindon alinmig preparat-
larin insan orqanizminds amolo golon zororli radi-
kallara vo badxassali siglore qarst olan faalligi il
baghdir.

Diinyada zoforanin giil mohsuluna getdikco ar-
tan tolobat, onun yeni intensiv ¢oxaldilma {isullarinin
islonib hazirlanmasi zorurstini qarsiya qoyur. Bio-
texnoloji todqgiqatlarin 9sas moagsodi hom meristem
kulturasindan sirf mikroklonal ¢oxaldilmanin, ham
do kallus hiiceyralorindon somatik morfogenezin
induksiyast yollarinin islonilib hazirlanmasindan
ibarotdir. Bununla yanasi, zoforanin biotexnoloji
coxaldilmasi zamani alds edilon naticalar golocakda
molekulyar-genetik saviyyads aparilan tadgiqatlarda
istifado edilorok, bu bitkinin faydali slamatlorinin
inkisafin1 arzu olunan istigamotds hoyata kecirmaya
imkan yaradacag.

Zoforanin hiiceyra biotexnologiyasinin 6z ta-
rixi vo bir sira ugurlar1 vardir (Fernandez, 2004,
Fernandez, 2007). Hal-hazirda asas soylor bu bit-
kinin in vitro soraitindo ¢oxaldilmasinin effektiv-
liyinin artirilmasina va bu istiqgamatds aparilan tad-
giqatlarda yeni yanagma yollarmin axtarigma yo-
nolmisdir.

Zofaran bitkisi ligiin morfogenezin induksiyasi
kimi adi metodoloji problemlarden basqa, spesifik
incaliklor do mévcuddur ki, onlar nozers alinmasa
in vitro soraitindo alinmig noticalorin ehtimali vo
sabitliyi miioyyan doracads problemli ola biler .

Coxaldilma omsalinin artirilmasi il bagl an
effektiv yanagmalarin axtarisi bu geofit bitkinin
tobii goraitds ontogenetik inkisafda kegdiyi morho-
lori nazars almalidir. Fenoloji miisahidslor gostarir
ki, bu bitki 4 inkisaf morhalasini keg¢ir. Molekulyar
tadgiqatlarin noticolorine asaslansaq, inkisaf mar-
halsalarin say1 6-dan da ¢oxdur (Zubor et al., 2003).
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Cicoklonmonin qisa miiddotli olmasina baxma-
yaraq, ¢igaklonmoadon avvalki, ¢igoklonmoa zamani
va c¢igoklonmoadon sonraki inkisaf fazalarini ayri
inkigaf morhalolori kimi gobul etmok lazimdir. Bu
dovrler eyni substratlar {i¢iin roqabst aparan miix-
tolif tonzimlonmo sistemlorinin aktivlosmasi ilo
bagli hormonal balansinin doyisikliyi ilo miisayiot
olunurlar ki, bu in vitro todgiqatlarda hiiceyra va
toxumalarin kallus vo morfogenez induktorlarina
kompetentliyinds 6ziinii biruzs verir. Cigoklonmoni
istisna etmakla, bu proseslorin davam etma miiddati
vo mexanizmi hazirda mslum deyildir.

Crocus sativus L. bitkisinin praktiki olaraq sii-
kiinot dovrii yoxdur vo ontogenezin hor sonraki
moarhalasi avvalki morholonin davami kimi 6ziini
biruza verir. Marhalalarinin goxalmig sayini bir cox
hallarda bu noviin osrlorlo yayilma orazilorinin iq-
lim goraitlorine uygunlasan ekotipik xiisusiyystlori
ilo izah etmoak olar.

Crocus sativus L. bitkisinin biotexnoloji ¢oxal-
dilmasinda bir ¢ox problemlor mévcuddur ki, bu da
bitkinin bioloji xiisusiyystlorinin kifayst qoder
Oyronilmomasi ilo baglidir. Biokimya vo molekul-
yar biologiyanin miiasir metodlarinin todbiq edil-
masi embriogenez vo morfogenezin hormonal ton-
ziminin inco mexanizmlorinin miioyyon edilmoasino
va Crocus sativus L. bitkisinin hiiceyra ¢oxaldil-
masi texnologiyalarinin daha da ugurla hoyata ke-
cirilmasine imkan veracokdir.

MATERIAL VO METODLAR

flkin material kimi Crocus sativus L. bitkisinin
Abseron populyasiyasinin soganaqlarindan istifado
edilmisgdir.

Tacriibalorin aparilmasi {igiin istifade edilon
soganaqlarin hazirliq marholaleri bizim avvel cap
olunan maqalomizds tam agiqlanmigdir (Kaparesos
u ap., 2010 a).

Soganaglarin hibberellin tursusu ilo (QAj) is-
lonmasi hibberellinin 50-100 mq/l su moahlullarinda
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24 saat orzindo inkubasiya etmo metodu asasinda
aparilmigdir. Nozarat soganaqlan steril distillo suda
inkubasiya edilmisdir. Kondoalonino diskvari lay-
lara kosilmis soganaqlarin hissalori miixtalif hor-
mon induktoru torkibli qida miihitlorino okilmisdir.
Soganaqlarin yuxari, orta vo asagi hissalorindon
kasilmis disklorin hor biri ayri-ayri sinaq siisosindo
okilmisdir.

Disklordo kallus hiiceyralorin omolo golmo-
sindon sonra niimunoalor asag1 miisbot (+ 5°) tempe-
ratur soraitinds 5 hofto orzinds inkubasiya edilmis-
dir. Inkubasiya sona ¢atdigda niimunalor yeno do in
vitro soraitinin adi parametlori osasinda kultivasiya
edilmisdir (Kaparesos u np., 2010 a).

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparillmig todgiqatlar gostormisdir ki, istifado
edilmis tocriiba sxeminds soganaqlarin de novo amala
golmasinin an yiiksok induksiyasi 6-benzilaminopurin
(BAP) vo 1-naftilsirke tursusu (NST ) vo BAP, 2.4-
dixlorfenoksisirka tursusu (2.4-D) vo 6-furfurilami-
nopurin (kinetin) torkibli qida miihitlorindo askar
olunmusdur. ©n effektiv orqanogenez iss BAP va
NST istifado etmoklo soganaqglarin orta vo asagi
hissolorindon alinmus kosiklorde miisahido edilmisdir.
Orta hissalordon almmus kesiklorde yiiksok effekt
BAP vo NST 1/10, asag1 effekt iso 1/8 nisbotindo
alinmugdir. BAP vo NST 1/8 nisbatinin on zaif tosiri
miihitde saxarozanin qatiligi 3 dofs artiq olan zaman
geyd edilmisdir.

Hibberellinin embriogenez vo morfogenezo
miisbat tosiri yalmz BAP, 2.4-D va kinetinin birgos
istifadosi zamani1 miisahide olunmusdur. Hibberelli-
nin stimuledici tasirinin maksimum qiymati soga-
naqlarm orta hissslorindon alinmig kasiklorde geyd
edilmisdir.

Tadqiqatlar gostermisdir ki, kallus kulturasinin
vo morfogenezin alinmasinda ilkin material kimi
istifads olunan soganaqlarin ontogenezin hansi
marhslasinds oldugunun daqiq toyin edilmasi ¢atin-
dir. Bu da ilin har faslinin iglim parametrlorinin
geyri-stabil olmasi vo uygun galmomosi ilo baglidir.

Nozora alsaq ki, Crocus sativus L. bitkisinin
ontogenetik inkisaf proqramimin faaliyystini miioyyan
edon otraf miihitin gostoricilori ildon ilo doyisir, in
vitro effektlorinin hoyata ke¢mosino zomanat veran
yegana yol - ilkin materialm siini iglim soraitds be-
corilmasi vasitasilo ontogenez morhalslorinin standart
va ardicil modellosdirilmosidir. Yalniz bu ciir alinmis
ilkin material biotexnoloji tadgiqatlarda istifads edilo
bilar.

Bundan basqa, in vitro morfogenetik proses-
lora vo bu sobabdan tocrid edilmis kulturada coxal-

Zaofaramn (Crocus sativus L.) in vitro Coxaldilmasi

dilma amsalinin effektliyino ohomiyyatli doracado
tosir eds bilon bir sira amillor do mévcuddur. Buna
misal selenin torpaqda miqdarini va onun bitkilords
miioyyan doracads toplanmasini qeyd etmok lazim-
dir (Kaparesos u ap., 2010 b).

Cigoklonmoadon sonra soganaqlar bitki hiicey-
rolorinin  boliinmasi prosesinds inhibitor rolunu
oynayan selen torkibli birlosmolordon ohomiyyatli
doracads azad olunurlar.

Crocus sativus L. soganaqlarinin bir fasil or-
zinds siini substratlarda becarilmasi ilkin toxuma-
larin in vitro soraitindo hormon induktorlarina kom-
petentliyinin  ohomiyyatli dorocodo artirmasina
imkan yaratmigdir.

Digor vacib sortlordon biri do bu ndviin hib-
berellin kimi in vivo hormonal amilins olan kompe-
tentliyidir. Tobiotdo asag1 temperatur soraitindo
bitkilords hoyat faaliyyatini tomin edon proseslarin
gedisi zamani hibberellin vo hibberellin torkibli
birlosmoalor sorbast formaya kegdiyinden, morfo-
fizioloji proseslorin gedisine shomiyystli doracads
tosir gostarirlar.

Ekzogen hibberellinin miqdarmin artmasi ¢i-
¢ok tumurcuqlarimin shamiyystli dsracads ¢oxalma-
sina sabab ola bilor (Asm3bekoBa u ap., 1978).
Miiasir dovrds qida miihitlorinin terkibinds hibbe-
rellin tursusunun slave edilmasi in vitro soraitindo
soganaglarin de novo amalo galmasinin effektivli-
yini artirmaq liclin istifade oluna bilon yanasma-
lardan biridir.

l,

Sakil 1. Embriogenezin (1a) vo morfogenezin
(1b) ilkin ardicil marhalslari.
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Lakin tocrid olunmus kulturada auksin va sito-
kininlerin miisyyen nisbatlori fonunda bir sira hall-
arda ekzogen hibberellin organogenez prosesinin
gedisi tiglin nainki qeyri-effektli, hotta monfi tosirli
ola bilor. Bunu da ilkin materialda endogen hib-
berellinin va yaxud hiberellin torkibli birlosmalorin
yiiksok miqdar1 va in vitro kulturasinda miixtalif
amillorin miirokkob qarsiliqli olagalori ilo izah
etmok olar.

[, Lo i

2b
Sakil 2. invitro kulturada Crocus sativus L.
mikrosoganaqlarin omols golmasi.

In vitro soraitindo orqanogenezin effektliyino
tasir gostoran yuxarida geyd edilon biitiin amillarin,
o climladan, adobiyyatda bu vaxtda goder agiglan-
mamis temperatur qradientlorinin istifadssi, bizo
organogenez morhalasinds induksiya edilmis mor-
fogenezi hayata kegirmoya vo de novo soganaqlarin
allmmasina imkan yaratdi.

Qida miihitlerinin variantlarindan vo hormon
amillorinin kombinasiyalarindan asili olaraq bir
sinaq stisosindo 10-dan 25-0 gadar soganaq amalo
golmisdir (Saok. 1, 2).
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Belolikla, aparilmis todqgiqatlar gdstormisdir ki,
Crocus sativus L. bitkisinin in vitro embriogenez,
morfogenez va orqanogenez proseslori zamani hor-
monal amillorin arasinda miixtslif qarsiligl olagolor
yaranir. Ilkin eksplantin tipindon  asili olarag,
Crocus sativus L. ii¢lin hormon tobiotli induk-
torlarin tosir effekti Oziini forgli olaraq biruzs
VErir.
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Zofaramin (Crocus sativus L.) in vitro Coxaldilmast

Pasmuosxkenue Iladpana (Crocus sativus L) in itro
T.I'.Kapare3os, M.I'.Mamenosa, U.B. A3u3os, C.lII.AcanoBa
HUnemumym 6omanuxu HAHA

W3syuen psaj GpakTopoB, BIUAIONIMX Ha MopdoreHe3 u opraHorenes madpana (Crocus sativus L). C ucronb-
30BaHHEM TEMIIEPATYPHOTO IPaMeHTa B yCciIoBusax in vitro de novo mosmydero ot 10 10 25 MUKPOITYKOBHIL.

Knrwouesvie cnosa: wagpan, in vitro mopgocenes u opeanozenes, KiyoHeayKo8uybl

Propagation of Saffron (Crocus sativus L) in vitro
T.G.Karagyozov, M.G.Mamedova, 1.V.Azizov, S.Sh.Asadova
Institute of Botany, ANAS

Factors influencing on morphogenesis and organogenesis of saffron (Crocus sativus L.) have been studied.
Using temperature gradient in vitro 10 - 25 microcorms were obtained de novo.

Key words: saffron, in vitro morphogenesis, organogenesis, corms
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AMEA-nin Xaboarlari (biologiya va tibb elmlari), cild 69, Nel, soh. 16-23 (2014)

K Xemorakconomuu Seseli campestre Bess. K1 S. tortuosum L. (Pox Seseli L.)

H.X. Mukaniosa, C.B. CepkepoB™

HUnemumym 6omanuxu HAHA, baoamoapckoe wiocce, 40, baky AZ1073, Azepbaiioscan;
*E-mail: s.serkerov@mail.ru

Ha ocHOBaHMM KyMapHHOBOIO COCTaBa MNPOBEIEH XeMOTAKCOHOMHYECKHMii aHaimu3 BHIOB Seseli
campestre Bess. i S. tortuosum L. (pox Seseli L.). YcranoBuin, 4To 00IMMI KyMapHHONPON3BOIHBI-
MM JIJISl HUX SIBJSOTCS (+)-IMC-KeJIAKTOH, KaMIIeCTPHHOJI, KAMIECTPUHO3U/, (—)-TPAHC-KeJJIAKTOH U
3’-auerokcu-4’-cenennoonaokcu-3’,4’-quruapocecenun. Ieydopmasun, 3°(S),4°(S)-(-)-Tpanc-3’-cene-
HUONJI-4’-aHT eJIOUTOKCH-3’,4’-TUTrHAPOCECETUH, KAMIIECTPOJI, 3’-aHreJouIoKkcu-4’-okcn-3’,4’-nurua-
pocecesinH, 3’-ceHeMOWJIOKCH-4’-0Kcu-3’,4’-qurnapoceceaud, 3’- okcu- 4’-ceHelUOWIOKCU-3’,4’-
AUTHPOCECEINH, TUAHTeJIAT KeJUIAKTOHA, PyTApPHH, H30UMIIEPATOPHH U MapMe3HH BblIeJIeHbI TOJIb-
Ko u3 S. campestre, a 3’4’-quu3oBajepuiaokcu-3’,4’-quruapocecesint, 3’-ceHeNMONIOKCH-IIHC-KeJJIaK-
TOH, 4’-CeHeHMOMIOKCH-IIUC-KEeJJIAKTOH, JUCEHEHMOHAT KeUIAKTOHA, 3’-u30BajiepuiaoKkcu-4’-anre-
Jounjiokcu-3’,4’-nuruapoceceud 4 3’-aHreJouaokcu-4’-u3oBajgepuiaokcu-3’,4’-1uruapocecesud U
NPOM3BOAHbIe KyMAapHUHA ICOPAJIeHAa, JUTHAPOIICOPAIeHA, aHTeIUIUHA, 4,5’ -IMrHAPOAHreTMIMHA U

3’ 4’-nuruapoKkcaHTWIeTHHA - U3 S. tortuosum.

Knroueswie cnosa: Seseli, xemomarxconomusi, nupanokymapumul, KymMapuHnpou3e00Hbole

BBEJIEHUE

N3BecTHO, 4TO MOJIE3HBIE CBOWCTBA PACTEHUN B
3HAUUTENBHON CTETEHH OMpPEICIIIOTCS  coJlepiKa-
[IMUMHCS B HUX XUMHYECKUMH BEIIECTBAMH, a B CITy-
Yae JIEKAPCTBEHHBIX, S(UPOMACIMYHBIX U JPYTHX,
B)KHBIX B XO3SMICTBEHHOM OTHOIICHHWH TPYIII pac-
TEHUH, 3TH CBOWCTBA ONPEAEISAIOTCA IOYTH HUCKIIO-
YUTENIBHO XUMUYECKUM cocTaBoM. [1o3ToMy nmoucku
HOBBIX PACTEHUH C ONPENENICHHO MOJIE3HBIMH CBOM-
CTBaMH JIOJDKHBI OCYILIECTBJIATHCS HA OCHOBE TIPE/I-
CTaBJICHHS B CBSI3M XMMHUYECKOTO COCTaBa PACTEHHUIN
C UX CHUCTEMAaTHYECKUM ITOJIOKECHHUEM.

B Hacrosimiee Bpems HCCIEIOBaHUS O CBSI3H
XAMHYECKOTO COCTaBa PACTEHHH C UX CHCTEMAaTH-
YECKUM IIOJIOKECHUEM HAa3bIBAIOTCSI XEMOTAKCOHO-
mueit (An.®enopos u Ilumenos, 1967). B cospe-
MEHHOH JNHTeparype Bce MHMpe 00CyKAaercsl BO-
POC 0 HEOOXOIUMOCTH UCTIONB30BaHHS JAHHBIX 110
XMMUYECKOMY COCTaBY XapaKTEPHBIX BEILECTB pac-
TEHUH B MEPECMOTpPE CYIIECTBYIOIIEH CHCTEMAaTH-
KM, OCHOBAaHHOW TOJILKO Ha MOPQOIOTHIECKUX
npu3Hakax. B kauyecTBe OIHOrO M3 TaKCOHOMHYE-
CKUX IPHU3HAKOB, HAPSTy C TEPIICHOUIaMH, CTEPO-
WJaMH, aJKaJOWJaMH, M- U TPUTEPIICHOUJAAMHU M
Jp. paccMaTpUBAIOTCS TaKkKe W NPOU3BOJAHBIE KY-
mapuHa (HuxonoB u ap., 1966; IlumenoB u Cno-
ouna, 1975; IlumenoB u ap., 1978; Kuznetsova,
1978; AGbIes u ap., 2003).

CrenyeTr OTMETHUTD, UTO aHAJIHU3 JIUTEPATyPHBIX
JIAHHBIX TIOKA3bIBACT, YTO KaXKIBIA POJ ceMeHCTBa
Apiaceae Lindl. xapakrepusyercss comep:kaHHEM
OTIPENENICHHON TpyNIbl  KyMapHHIPOH3BOJIHBIX
(HuxonoB u nap., 1966; IlumenoB m np., 1978;
AGwmmieB u ap., 2003). Tak, mist pacTeHuil poxa
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Seseli L. xapakTepHO MPHCYTCTBUE MHPAHOKyMa-
PHMHOB TPYIIIbI KEJJIAKTOHA W JIOMATHHA, ISl poja
Prangos Lindl. — ¢bypoxymapuHOB JTHHEHHOTO psiaa
U MX JUTHIPOAHaIoros, a mis poaa Haplophyllum
JuSS. xapakTepHbI pa3jIMyHO 3aMEIICHHBIC KyMapH-
HbI ¢ OEH30ITHOKCAHOBBIM IIUKJIOM. [10100HBIX TIPH-
mepoB B smteparype MHoro (Kysueroa u bene-
HOBCKas1, 1969; Ky3ueniosa u ap., 1979; batcypen u
ap., 1981; AGbrimes u ap., 2003)

OTHOBPEMEHHO HU3BECTHO O HIMPOKOM PACIIPO-
CTpAaHEHHUH OJHHUX U TEX K€ KYMapPHHITPOU3BOIHBIX
Cpelu PACTEHHid, OTHOCSIIMXCS TaKe K PasHbIM
nopsiakaMm. K Takum oTHOCATCS ymOesutudepoH,
TcopasieH, OepranrteH, u3o0epranteH u Jp., sBJIs-
SICb OCHOBHBIMHU KOMITOHEHTAMH pPAaCTEHUN ceMeil-
crBa Apiaceae Takxke MPUCYTCTBYIOT M B JPYTHX
CHCTEeMaTHYECKH JaJIeKUX CEMEWCTBaxX, HaIlpHMeD,
B Fabaceae Lindl. (AGsimres u ap., 2003).

IpeacraButenu poaa Seseli comepxar pasHo-
0o0pa3Hble KyMapWHBI, UMCIOIIUEC TIOYTH YHHBEp-
CallbHOE pacHpoCTpaHeHHe B Mpenesiax poja, T.e.
NO/aBJIstoNIee OOJBIIMHCTBO BHIOB 3TOTO poja
CoJiepXKaT T€ WM HWHBIC KyMapHHIIPOU3BOHBIC.
Kak yxaspiBaer aBrop pabotsr (IIlumenos, 1974)
«Ecim xe oka3pIBaeTCs, 4TO KyMapuHOB B pacTte-
HUH, onpeieTIeHHBIM Kak Bua p. Seseli, ner, To ato
YacTO CBUACTENHCTBYET O HEMPABWIBLHOCTH OIpe-
nenenusi. Tak, HanpuMep, OTCYTCTBHE KYMapHHOB B
S. macrophyllum Regel et Schmalth. xoppenupyer
C IEJIBIM KOMIUIEKCOM MOP(OIOrHYECKUX TpPU3HA-
KOB, MO3BOJISIOIIUX BBIJICIUTH 3TOT BUA B OCOOBIN
pon — Mediasia M.Pimen.».

IMpu mmpoxkoM pa3HOoOOpa3sui KyMapHHOB B BU-
max p. Seseli MOJKHO OTMETHTH XUMHYECKYIO CIIEIIH-
(UYIHOCTD OTIENBHBIX BHIOB WM HEOOJBIINX €CTe-



CTBEHHBIX Tpymil. [lo3ToMy, H3ydeHHe KyMapHHOB
JTAHHOTO POoJia JIaeT EHHBIH MaTepHal Jyisi BHYTPH-
BHJIOBOM XeMoTakcoHomur. KyMapuHsI, comepariu-
ecs B Buzax Seseli obmamaroT pasHOCTOPOHHEH OHO-
JIOTMYECKOM aKTUBHOCTBIO. B 3TOM OTHOLIEHHMU Hau-
Ooliee MHTEPECHBI JUTUIPOMHUPAHOKYMAPHHBI TPYII-
MBI TITEPUKCHHA, O0O0JIaJaolye Cra3MOIUTHICCKOM
akTHBHOCTEIO (AOBmmeB U ap., 2003). [losTomy, mo-
WCKU HOBBIX PACTUTEIHHBIX UCTOYHHKOB JTUTHIPOIIH-
PaHOKYMAapHHOB, OJM3KHUX K TTEPUKCHHY, OTPEICIIs-
10T MHTEpeC uccieaoBaresnei k Buaam p. Seseli.

K Xemomaxconomuu Seseli campestre Bess. u S. tortuosum L.

B mocnennee Bpemst B nuteparype (Czerepa-
nov, 1995) mosiBritock coobineHne 00 00beTUHEHNN
Seseli campestre Bess. u S. tortuosum L. (p. Seseli),
T.e. S. campestre mepeBeaeH B CHHOHMMEI S. tOrtuo-
sum. M3BecTHO, 4TO B HACTOSIIEE BPEMs ISl peliie-
HHSl CHOPHBIX CHCTEMATHYECKUX BOIMPOCOB YACTO
npuberaloT K XEMOTAaKCOHOMHUYECKOMY H3yUYCHHUFO
OT/IENBHBIX TakCOHOMUueckux rpymmn (I[TumeHoB u
ap., 1978; Hegnauer, 1973). IToaTroMy MbI CpaBHH-
BaJIM XUMHYECKHIl cOCTaB BUIOB S. campestre u S.
tortuosum. DTu BHABI Tak k€ KaK U MHOTHE IPYTHe
BUIBI p. Seseli CHHTE3UpYIOT AUTHUAPOMHPAHOKYMA-
punsl (Tabmuma 1).

Ta6auua 1. [TupanokymapuHbl, BbIIeICHHBIE 13 BUI0B poja Seseli campestre Bess. u S. tortuosum L.

Ne DU3UKO-XHUMHYECKHUe MOKA3aTeJI NUPAHOKYMAPHHOB, BblIeJIeHHbIX Ha3panue Buga JlutepaTtypa
u3 Seseli campestre u S. tortuosum
1 (+)-uue-Kemnakron (C14Hy40s, T.a0u1. 174-175°C, Ry=R,= —OH) S. campestre Nielsen et al., 1970;
S. tortuosum 1971, *
2 [eydopmasun (3’-aHrenonnokcu-4’-ceHeHUOMIOKCH-3 4’ - INTHAPOCECETIIH) S. campestre IIumenos u np.,
(Cy4H2605, T.11. 155-156°C) 1978; Illarosa u
_ H, Ip., 1973
R= —O—I(IZ—(I"=CI-I—CH3 R - "_C <( 3
o CH3 . o Ha
3 3’,4’- MunzoBanepunokcu-3°,4’ - muruapocecenu (CyHsgO7, T.1u1. 88-89°C) S. tortuosum Gonzales et al.,
H 1979
_CH,
R=R = —O—C—CH—CH
102 I BN
o CH;
4 3°(S), 4°(S)-(-)-tpanc-3’-ceHeroniokcu-4’ -anreonnokcu-3’,4’ - muruapocecenua - S. campestre AOBIIIeB u 1p.,
(C24H2607) 1982, ITumeHOB u
H, Ip., 1978
- —0—=C R= —O—C—C=CH—CH
1 |(]) | H 1 n o\ 3
CH 3 O CH
3 3
5 Kammectpon (C19H»,06) S. campestre AOpimies u ap.,
/:1—13 1982; ITumeHOB 1
R —O—I(IT—CHZ—C{ ap., 1978
Y CH;
; R,=-OH
6 Kamnectpuron (Co4H507, T.1u1. 116-118°C) S. campestre A.AObIIIEB U
H S. tortuosum JI.AGbimieB1983;
R= —0—CG—C—CH— CH,—C AOBbI1IeB U Jp.,
1 u LH u . 1982; ITumeHOB U
: : R,= —OH ap., 1978
7 Kamnectpurosun (CyoHp4O019, T.11. 172-173°C) S. campestre A.AObIIIEB U
R;= 0-p-D-rawkonupanosui, R,= -OH S. tortuosum JI.AGbimieB1983;
AO0bI1IeB u p.,
1982;
8 3’-Cenenponsiokcu-uuc-keuakToH (C1gHp00g) S. tortuosum Gonzales et al.,
H, 1979
R= —0—C—Cll=<
1 |(l H,
; R,=-OH
9 3’-Cenenuomnokcu-4’-anerui-muc-keanakton (CyHy»07) S. tortuosum Gonzales et al.,

H,
3

R= —o—c—cx-r:L/C
1 Il cu
[6) 3

; R,=-0CO-CHj;

1979
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Muxaunosa u Ceprepos
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Ne Du3HKO-XMMHUYECKHE NI0KA3ATEIU NUPAHOKYMAPUHOB, BbI/1eJICHHBIX HazBanue Buna Jlutepatypa
u3 Seseli campestre Bess. u S. tortuosum L.
10 4’-cenerponnokcu-uc-keaakTon (CgH,06) S. tortuosum Gonzales et al.,
H, 1979
R= —O—C—Cﬂjf
1 |(|) \CH3
y RZ: —OH
11 (-)-Tpanc-kemnakron (Cy4Hy4Os, T.m01. 190,5-191,5) S. campestre AOGpbImies u zp.,
S. tortuosum 1982; ITumeHOB 1
ap., 1978; Gonzales
etal., 1979
12 3’-Anrenomnokcu-4’-oxkcu-3’,4’° murunpocecenud (kammecon) (CigHpoOg, T.11. S. campestre AO0bI11IeB 1 ap.,
122,0-123,5) 1982; ITumeHoB 1
CH, np., 1978; Gonzales
Rj=—0CO | | H etal., 1979
CH3
) Rzz -OH
13 3’-Cennmonnokcu-4’-okcn-3",4” nuruapocecenu (C19Ho004) S. campestre AGpimies u ap.,
H, 1982; Kysnenosa u
R= —O—C—C ®ops, 1970;
1 ” H IIumeHoB u np.,
; R,=-OH
14 Jucenennonar kesakrona (CosHysOp, .11, 108,0-108,5) S. tortuosum Gonzales et al.,
H, 1979
R= R= —O—C—CH:L/C
1 2 Il cn
e} 3
15 3’-Anerokcu-4’ceHenomnokcu-3’,4’ - nuruapocecenud (CyHyyO7, T.1m1. 120,0- S. campestre [arosa u np.,
121,5) S. tortuosum 1973; Gonzales et
H, al., 1979
R= —O—C—CH:<
2 u H,
R]_: —0CO—CH3,
16 3’-UzoBanepuiiokcu-4’-anrenaoniokcu-3’,4’ - muruapocecennt (Co4Hyg07) S. tortuosum Gonzales et al.,
H, CH, 1979
R1= —O—ﬁ—CHZ—C{ R,=—0CO —(‘:(IJH
o CH; ICH3
17 3’-Anresnonokcu-4’ -u3oBanepmwiokcu-3’,4° - quruapocecenut (CosHpg04) S. tortuosum Gonzales et al.,
?H3 /CH3 1979
R,=—0CO -C—=CH R1= —O—ﬁ—CHz—C{
H, o CHy
18 Nuanrenar kemnakrona (CoyHysO, T.m1. 173,0-174,0) S. campestre *
i
R;=R,=— 0CO —?:CH
CH3
19  3’-Okcu-4’-cenernponnokcu-3,4’ - nuruapocecennt (CigHyOg, OeciiBeTHAS CMOJI- S. campestre *

Ka)

H3
R= —o—c—cu:<
2 I(L H,

R,= —OH;

* — Takske BbIIeJIEH aBTOPaMH U3 KOpHeii S. campestre

Kak BumHo u3 Tabmmmel 1, S. campestre u S.

MUC-KCJUIAKTOH, KaMIICCTPHUHOJI, KaMII€CCTPUHO3UMI,

tortuosum coxepskat OJIM3KHE IO CTPYKTYpE MPOU3- (-)-TpaHc-kemtakToH W 3’-alleTOKCU-4’-CeHelHno-

BoaHble 3’°,4°-nuruapocecenuna. U3 coequHeHui,

OWJIOKCHU-3’ 4’ -TUTUAPOCECEINH SBIISIFOTCST  OOIIIH-

BBIJIEJIEHHBIX U3 3TUX BUAOB, 5 coennHeHnit — (+)- Mu s S, campestre u S. tortuosum. 7 coeauHeHuR
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— mneydopmasun, 3°(S),4’(S)-(-)-tpanc-3’-cene-
IHOMIT-4’ -aHTeIONIIOKCH-3 4’ - TUTUPOCE-CEIIHH,
KaMIlecTpos, 3’-aHreinounokcu-4’-okcu-3’,4’-nu-
TUAPOCECENNH, 3’-0KCU-4’-CeHelnouaokcu -3°,4°-
TUTHIPOCECEITHH, 3’-CceHeINOMIOKCH-4 " -OKCH-
3’,4’-muruapoceceniH, JUanTeIaT KeJUIaKTOHA BhI-
JIeTieH TOJIbKO M3 S. campestre, a 7 coennHeHUH —
3’4’ -mun30BaNepmIOKCH-3 4 - TUTUAPOCECEIHH,
3’-CeHEMONIOKCU-1INC-KEIJIAKTOH, 3’ -CeHe-1[HOH-
JIOKCH-4’ -alle TOKCH-IINC-KEIAKTOH, 4’ -CeHe-IIMOu-
JTIOKCH-ITUC-KEJUTAKTOH, JUCCHEIMOHAT KEeJIaKTOHA,
3’-u30BaNIePUIIOKCH-4 -aHT eIIONIOKCH-3 4’ - TTH -
pocecenMH M 3’-aHre’IoMIOKCU-4’-H30BaJepUIOK-
cu-3’ ,4’-AUruApoCceceIMH  BBIICICHBI M3 S.
tortuosum.

Hponmonnue AHTreJIMInHa

K Xemomaxconomuu Seseli campestre Bess. u S. tortuosum L.

IIpousBoaHbIe MCOpaJieHa

IIpousBoansbie 4°,5’-TUruAPOAHreTUIIUHA

Takum 00pa3oM, COMJIACHO JHUTEPATYPHBIM
JAaHHBIM, CpaBHHBaeMbIe BUABI p. Seseli mo cBoemy
XMMHUYECKOMY COCTaBy OTYETIMBO OTIMYAIOTCS
Ipyr ot apyra. [logoOHbie paznuuust 0ObIYHO Hao-
JOJAaroTCs Yy Mop(doreHeTndecku OMM3KUX BUIOB,
KaKHMH, BEPOSITHO, U SBJSAIOTCSA S. campestre u S.
tortuosum.

Crnemyer OTMETUTb, 4TO U3 S. tOrtuosum xpome
npom3BOAHBIE 3°,4’-AWTHApOCeceINHa TaKKe BHI-
JeNieHbl pou3BoAHbIe KymapuHa (1), mcopanena
(2), aurunponcopanena (3), anrenuuuna (4), 4°,5°-
muruapoanrenuimaa (5) u 3,4’ -IATHAPOKCAHTH-
netuHa (6), KOTOpBIE 32 UCKIIOUCHHEM pyTapHHa,
M30MMIIEPATOPHHA M MapMe3WHa A0 CHX IOp B S.
campestre He oOHapy>KeHHI (CM. TabIuIy 2).

IIpousBoansbie 4°,5’-quruaponcopajieHa

IIpousBogusie 3°,4’°-
AUTHAPOKCAHTUHIETHHA

Tab6uauna 2. [Ipyrue KyMapUHIIPOU3BOIHBIC, OOHApYKEHHBIE B S. campestre Bess. u S. tortuosum L.

Ne DU3HKO-XNMHIYecKHe MOKA3aTeTH KyMapHHOB, BbIIeJeHHBIX Ha3Banue Buaa JlutepaTtypa
W3 BUAOB S. campestre m S. tortuosum
1 Kymappus (C16H1504, T.101. 157,0-158,0) S. tortuosum AObIIIeB u 1p.,
H, 1982; 2003
R8=—CHZ—CH:<
H”i
R5:R7: —OCHg, )
2 7-MeTokcH-8-(2-0kco-3-meTunoyTii)-kymapuH (C15Hy60,) S. tortuosum AObImIes u 1p.,

Re™ 7
R,= —OCH,; OH OH

3

3

2003; Nielsen et
al., 1970
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Muxaunosa u Ceprepos

npooocenue madauysi 2

Ne DU3HKO-XMMUYECKHE NI0KA3ATE]H KyMAaPUHOB, BbIIeJICHHBIX Hazsanue Buna JlutepaTtypa
U3 BHAOB S. campestre u S. tortuosum
3 Topryosumus (Cp4HzoOs) S. tortuosum Gonzales, 1976
H, H3
R= —0—(:H—(}=CH—CH—CH—CH7<:C Rg= —CH—C
2 | 2 2 \() H3 2 \()/ H
CH3 3
4 N3zocubupuun (C1gHg0s, T.1u1. 128,0-130,0) S. tortuosum AObIIeB u Jp.,
H 2003
3
R¢= —CHZ—C—H<
§
R5:R7: —OCH3,
5 Ipaudepun (C1gH»,0s, T.101. 167,5-169,0) S. tortuosum AGBIIIEB U 1p.,
CH 2003; Nielsen et
Re= —cn—cn—(c : al., 1971
ZJ) J) H
3
n,’ cn,
R7: —OCHg,
6 HWzoummneparopun (C1gH1404, T.101. 108,0-110,0) S. tortuosum AObi1ieB u 1p.,
R;= ~OCH,~CH=C(CH,),; R,=-H S. campestre 2003; Gonzales
etal., 1979
7 Mapwmesun (C14H1404, T.m1. 189,5-190,0°C) S. campestre Gonzales et al.,
CH, 1979
R= —lc—OH
CH3
; Ri=R,=-H
8 Henpronn (C1gHyoO0s, T.m1. 105,0-106,5°C) S. campestre Gonzales et al.,
CH CH 1979
| |
R= —IC—O—I(I:—C=CH—CH3
CH3 (0]
; Ri=R,=-H
9 Topryosunus (C19H»0s, T.101. 109,0°C) S. tortuosum Gonzales, 1976
i
R H3
CH, O CH,
; Ri=Ry=-H
10 Toptyosuson (C1gH,0s, T.1m1. 79,0-81,0°C) S. tortuosum Gonzales, 1976
CH (0]
L3 M
R=—G—0—C—CH=C
CH,OH CH;
; Ri=Ry=-H
11 Pyrapun (kamnecernn) (CooHp401g, T.11. 143,0-144,0°C) S. campestre [MumenoB u np.,
CH, 1978; Gonzales
Re c: — OH etal., 1979
CH,

; Ri=H; R,= —O-B-/I-r110K03u11
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K Xemomaxconomuu Seseli campestre Bess. u S. tortuosum L.

npooodcenue madauysl 2

Ne DU3NKO-XUMHYECKHE I0KA3aTe/IH KyMAapUHOB, BbIIEJICHHBIX Hazsanue Buna JlutepaTtypa

u3 BHI0B S. campestre u S. tortuosum

12 Opocenon (C14H1,04, T.m1. 156,0-157,0°C) S. tortuosum [larosa u ap.,
H 1973
R=—({ 3
o™
; R]_: -H
12 Aunerar opocenoina (C1gH;,05) S. tortuosum Nielsen et al.,
H 1971
R=—(<C ?
I CH3
OCOCH;
; Ri=-H
0 4.
13 Hexypeunon (C14H1404, T.101. 180,0-181,0°C) S. tortuosum [larosa u ap.,
=-OH 1973; Nielsen et
al., 1971
14 Amnrenar nexypcunoda (CigH,00s) S. tortuosum Nielsen et al.,
CH, 1971
R S
O CH,
15 Konym6uanerun (C16H160s, T.101. 166,0-167,0°C) S. tortuosum Nielsen et al.,
R1: —OH; R2: -H 1971
16 Macksun (C14H;,03, T.101. 107,0-109,0°C) S. tortuosum Nielsen et al.,
1971
A
H.C=C
2
CH3
BBIBO/IbI: a) (+)-IHMc-Ke/ulakToH, KaMIeCTPUHOIN, KaM-

1. Ha ocHOBaHMM KyMapHWHOBOI'O COCTaBa IIpOBeE-
J€H XEMOTAKCOHOMUYCCKHH aHallh3 BHJIOB
Seseli campestre Bess. u S. tortuosum L. (p.
Seseli L.).

2. YCTaHOBJEHO, YTO 3TH BUIBI CYIIECTBEHHO OT-
JIUYAIOTCS JPYT OT IPyra KyMapHHOBBIM COCTa-
BoM. OOmmMH KyMapuUHIIPOWU3BOIHBIMHU IS
DTHUX BHJIOB SBIISIOTCS.

NECTPUHO3M I, (—)-TpaHC-KEeJUIaKTOH u 3’-
areToKCcu-4’-ceHelMOnI-OKCcH-3",4"-
JIUTHJIPOCECEITNH,

0) meydopmasun, 3°(S),4’(S)-(-)-Tpanc-3’-cene-
UOWI-4’ -aHTeIONIOKCH-3 4’ - Turuapocece-
JIMH, KaMIIeCTPOdl, 3’ -aHTeIOUIIOKCU-4 -OKCHU -
3’.4’-nqurunpocecenut, 3’- CEHELMOUIOKCH-
4’-okcu-3’,4’-mUTUAPOCECENHH, 3’ - OKCH- 4°-
CEHEIMOWIOKCH-3’ 4’ - TUTUAPOCECEIINH, -
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Muxaunosa u Ceprepos

aHTeNaT KeUIaKTOHA, PyTapuH, M30MMIIepa-
TOPUH ¥ MapME3HH BBIJICIICHBI TOIBKO H3 S.
campestre;

B) 3’4’-muu3oBasiepwiiokcu-3’,4’-quruapocece-
JIMH, 3’-CeHELNOWIOKCH-IIMC-KEJUIaKTOH, 4°-
CEHETIMOMIOKCU-TINC-KEJUIAaKTOH, JIHCEHEIH-
OHAaT KEeJJIaKTOHA, 3’-M30BalepUIIOKCU-4’-
AHTEIIOWIOKCH-3 4’ -muruapocecelna u 3’-
AHTEIIOMIOKCH-4’ -N30BaNIePIIIOKCH-3’ 4 - TH -
THUIPOCECENIMH M TIPOU3BOJHBIC KyMapHHA
MICOpaJICHa, JIUTHUAPOIICOPAJICHa, AHTCIUIU-
Ha, 4’,5’-muruapoanreaunyHa u 3°,4’ - uru-
pOKcaHTHJICTHHA - U3 S. tortuosum.
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K Xemomaxconomuu Seseli campestre Bess. u S. tortuosum L.

Seseli Campestre Bess. Va S. Tortuosum L. (Seseli L. Cinsi) Novlorinin Xemotaksonomiyasina Dair
N.X. Mikayilova, S.V. Sarkarov

AMEA Botanika Institutu

Kumarin torkibi osasinda Seseli campestre Bess. vo S. tortusoum L. (Seseli cinsi) névlarinin xemotak-
sonomik analizi verilmisdir. Miioyyon edilmisdir ki, (+)-sis-kellakton, kampestrinol, kampestrizid, (-)-trans-
kellakton vo 3’-asetoksi-4’-senesioiloksi-3’,4’-dihidroseselinin hor iki noévii ti¢lin {imumi kumarin birlos-
moloridir. Peuformazin, 3°(S),4’(S)-(-)-trans-3’-senesioil-4’-angeloiloksi-3’,4’-dihidroseselin, kampestrinol,
3’-angeloiloksi-4’-oksi-3’,4’-dihidroseselin, 3’-senesioil-4°-oksi-3’,4‘-dihidroseselin, kellaktonun diangelati,
rutarin, izoimperatorin vo marmezin S. tortuosum-un sinonimi hesab edilon S. campestre noviindon, 3°,4’-
diizovaleriloksi-3’,4’-dihidroseselin, 3’-senesioil-sis-kellakton, 3’-izovaleriloksi-4’-angeloiloksi-3’,4’-dihid-
roseselin, elaco do kumarrin, psoralen, dihidropsoralen, angelisin, 4’,5’-dihidroangelisin vo 3°,4’-dihidrok-
santiletin téramaloari isa S. tortuosum néviindon alinmigdir.

Acar sozlar: Seseli, xemotaksonomiya, piranokumarinlar, kumarin téramolori

On Chemotaxonomy of Seseli campestre Bess. And S. tortuosum L. Species (Genus Seseli L.)
N.Kh.Mikailova, S.V.Serkerov
Institute of Botany, ANAS

A chemotaxonomic analysis of Seseli campestre Bess. and S. tortuosum L. species (genus Seseli L.) have
been performed on the basis of coumarin content. It was ascertained that (+)-cis-kellactone, campestrinol,
campestrizide, (-)-trans-kellactone and 3’-acetoxy-4’-senecioiloxy-3’,4’-dihydroseselin are common couma-
rin derivatives for both species. Peuformasin, 3°(S),4’(S)-(-)-trans-3’-senecioil-4’angeloiloxy-3’,4’-dihydro-
secelin, campestrinol, 3’-angeloiloxy-4’-oxy-3’,4’dihydrosecelin, 3’-senecioil-4°-00xy-3’,4¢-dihydroseselin,
diangelat kellactone, rutarin, isoimperatorin and marmesin were obtained only from S.campestre species.
While 3°,4’-diisovaleriloxy-3’,4’-dihydroseselin, 3’-senecioil-sis-kellactone, 3’-isovaleriloxy-4’-angeloilo-
xy-3’,4’-dihydroseselin, and derivatives of psoralen coumarin, dihydropsoralen, angelisin, 4’,5’-dihydro-
angelsin and 3’,4’-dihydroxantiletin were obtained from S.tortuosum species.

Keywords: Seseli, chemotaxonomy, piranocoumarins, coumarin derivatives
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Azarbaycan Florasinda Senecio L. Cinsi Haqqinda

S.0. Agayeva, E.N. Novruzov*, S.C. Mustafayeva

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan;

*E-mail: eldar_novruzov@yahoo.co.uk

Magalada Azarbaycan florasinda Senecio L. - Xaggiilii cinsinin taksonomik tarkibi, bas veran dayisik-

liklar va miiasir vaziyyati haqgqinda moalumat verilir.

Acar sézlar: Senecioneae, Senecio, xaggiilii, triba, cins, név

GIRIS

Senecioneae Cass. — Xagcgiiliikimilor tribasi
(Asteraceae Bercht. et J.Presl fosilosi) ilk dofo
A.Kassini (1819) torofindon, demok olar ki, miiasir
qurulusda, tosvir edilmisdir. Sonrak: alimlar tribani
daha genis Qobul etmisdilor (Lessing, 1832; De
Candolle, 1838). Sonralar yenidon A.Kassini
(1819) sistemino qayidilmigdir (Bentham et
Hooker, 1873; Hoffmann, 1892). XX asrin ikinci
yarisinda Xaggiiliikimilor tribasimin tarkibinds ¢ox
ciizi doyisikliklor olmusdur. K.Bremer (1994)
triban1 2 yarimtribaya bolmiisdiir: Senecionineae
Dumort. vo Tussilaginineae Dumort. C. Cefri vo
Y.L.Cen (1984) iso triban1 3 yarimtribaya bol-
miislor:  Tussilaginineae, Tephroseridineae Vo
Senecionineae. Sonralar C. Cefri (1992) har ig
taksonu Senecionineae yarimtribasinda birlogdir-
misdir. E.I.Vibe (2000) C. Cefri vo Y.L.Cen (1984)
sistemini osas gotiirarok Sibir iigiin Senecioneae
tribasinin konspektini vermisgdir.

Tadqiq etdiyimiz Senecio L. — xaggiilii cinsi do
Senecioneae tribasi vo Senecionineae yarimtriba-
sina moxsusdur. Senecio cinsi ilk dofo K.Linney
(1753) torsfindan tosvir olunmusdur.

Senecio cinsi ¢i¢akli bitkilor arasinda an boyiik
cinsdir. Ona Yer kiirosindo 100-don ¢ox cinsda
comlogmis 3000-o gador nov aiddir. Cinso daxil
olan novlor oasason Conubi Afrika, Araliq deanizi,
Asiya vo Simali Amerikanin milayim orazilorinds
yayilmiglar. Onun Qafgazda - 32, Azearbaycanda -
18 noviino rast golinir (dnopa Asepbaiimkana,
1961).

Sinif. Magnoliopsida — Dicotyledons

Sira. Asterales

Fasila. Asteraceae Bercht. et J.Presl
Yarimfasilo. Asteroideae Lindley

Triba. Senecioneae Cass.

Yarimtriba. Senecionineae Dumort.
Cins. Senecio L.

Seksiya 1. Jacobaea (Cass.) Dumort.

1. S. grandidentatus Ledeb.,

Seksiya 2. Quadridentati (Boiss.) Lomakin
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Todgigatlara vo adobiyyat molumatlarinin (®so-
pa AsepOaiimkana, 1961; ®mopa CCCP, 1961;
“KoncnekT daopsl Kaskaza”, 2008; Osgarov, 2011)
toftisine asasen, miioyyon olunmusdur ki, Azarbay-
can florasinda Senecio cinsinin taksonomik torki-
binds bazi doyisikliklor olmugdur (cadval 1.).

Codvaldan goriindiiyii kimi, Senecio caucasicus
“®@nopa CCCP”-o (1961) goro Ligularia cauca-
sicus, S.K.Cerepanova (1995) géra Dolichorrhiza
caucasica, “Koncmekt ¢umopsr Kaskaza” (2008) va
A.M.Osgorova (2011) goro iso Senecio cauca-
sicus, S.lampsanoides “®mopa CCCP”-5 (1961),
K.Cerepanova (1995), “Koncnekt ¢iopst KaBkaza”
(2008) vo A.M.Osgorova (2011) goéra S.lapsa-
noides, S.platyphyllus “®nopa CCCP”-o0 (1961)
gora  S.platyphylloides, S.K.Cerepanova (1995)
gbro  Adenostyles platyphylloides, ‘“Komucmekr
¢oper Kaskasza” (2008) gora S.platyphylloides va
A.M.Osgorova (2011) gora iso  S.rhombifolius,
S. subfloccocus K.Cerepanova (1995), “Koncrekr
¢opsr Kaekaza” (2008) vo A.M.Osgorova (2011)
goro Tephreseris subfloccosa, S. caucasigenus
K.Cerepanova (1995), “Kouncnekt ¢iopst KaBkaza”
(2008) vo A.M.Osgorova (2011) goéra Tephreseris
caucasigenus olmusdur. Senecio cinsinin iki névii
Tephreseris Rchb. cinsina (T. subfloccosa wva
T.caucasigenus) kegmisdir.

Yuxarida deyilanlori nozars alaraq ve aparilmis
todgigatlara osason miisyyan etmigik ki, Azorbay-
can florasinda hal-hazirda Senecio cinsi 16 novlo
tomsil olunur vo taksonomik torkibi asagidaki
kimidir:

Soba. Magnoliophyta

2. S. kubensis Gsossh.

3. S. lipsky Lomakin

4. S.taraxacifolius (Bieb.) DC.
Seksiya 3. Reniformes (Boiss.) Menitsky et
Konechn.

5. S.caucasicus (Bieb.) DC.
Seksiya 4. Doria (Rchb.) Godr.
6. S.pseudoorientalis Schischk.
7. S.racemosus (Bieb.) DC.
Seksiya



8. S.platyphylloides Somm. et Lev.
9. S.pojarkoviae Schischk.

10. S. paucilobus DC.

11. S. othonnae Bieb.

12. S.lapsanoides DC.

Seksiya 6. Pseudooliganthi Sofieva
13. S. jacquinianus Rchb.

Seksiya 7. Senecio

14. S. vernalis Waldst. et Kit.

15. S. vulgaris L.

16. S. sosnovskyi Sofieva

Azorbaycan Florasinda Senecio L. Cinsi Hagqinda

Senecio cinsnin 5 novii (S. kubensis, S.caucasicus,
S.pojarkoviae, S.lapsanoides, S. sosnovskyi) Qaf-
gaz endemikidir.

Aparilan todqiqatlara géro xaggiilliniin novlori
arandan subalp qursagina kimi Azarbaycanin biitiin
botaniki-cografi rayonlarinda yayilmiglar. Hoyati
formalarina gora onlar asason bir-, iki- va coxillik
bitkilordir.

Faydali novleri arasinda derman, efir yagli,
yem ohomiyyatli, bal veron, dekorativ goriiniiso
malik olanlar1 var (Pactutenehsie...,1993; Mex-
THeBa, Araesa, 2009; Agayeva, Baxsaliyeva, 2011).

Cadval 1. Azorbaycan florasinda Senecio L. novlarinin toftisi

“dopa “dopa C.K.Yepenanosa “Koncnexkrt A.M.9sgarov
Azepbaiixkana” CCCP” gora ¢opr1 KaBkaza” gora “Azarbaycan
gora florasinin
konspekti”-na
gora
1 2 3 4 5
S.racemosus + + + +
(M.B)D.C.
S.orientalis Willd.  S.pseudoorientalis + + +
Schischk.
S.propinquus + + S. jacquinianus +
Schischk. Rchb.
S.caucasicus Ligularia caucasicus (Bie Dolichorrhiza caucasica S.caucasicus (Bieb.) DC. +
(M.B.) D.C. (Bieb.) Galushko
S.lampsanoides S.lapsanoides DC. + + +

D.C.

S.platyphyllus

S.platyphylloides

Adenostyles platyphylloides

S.platyphylloides

S.rhombifolius

(M.B.) D.C. Somm. et Lev. (Somm. et Lev. ) Czer. Somm. et Lev. (Adams.) Sch. Bip.
S.pojarkovae + + + +
(Boiss.) Schischk.

S. paucilobus + + + +
D.C.

S. othonnae M.B.

S. subfloccocus + Tephreseris subfloccosa + +
Schischk. (Schischk.) Czer.

S. caucasigenus + Tephreseris caucasigenus + +
Schischk. (Schischk.) Czer.

S. kubensis + + + +
A.Gsossh.

S. lipsky Lom. + +
S.taraxacifolius + +
(M.B.) D.C.

S. grandidentatus + +
Ledeb.

S. vernalis + +
Waldst. et Kit.

S. sosnovskyi Sof. + +
S. vulgaris L. + | +

Qeyd: “+” - isarasi novlori ifads edir.
ODOBIYYAT
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Pox Senecio L. ®aopbl Asepbaiimkana

C.0. Araesa, J.H. HoBpy3os, C./I’x. MycTadaeBa

Huemumym 6omanuxu HAHA

B craTbe mpHBOAMTCS TAaKCOHOMUYECKHIT cocTaB poia Senecio L. — KpecroBauk ¢uiopsr Asep0OaiimpkaHa,
a TaKXKe CBEICHUS 00 U3MEHEHUSIX U €ro COBPEMEHHOM COCTOSIHHU.

Knioueswie crosa: Senecioneae, Senecio, kpecmosnuk, mpuba, poo, 8uo

Genus Senecio L. in the Flora of Azerbaijan

S.0. Agaeva, E.N. Novruzov, S.J. Mustafayeva

Institute of Botany, ANAS

The article provides information on a taxonomic composition of the genus Senecio L.-Adenostyles in the
flora of Azerbaijan, as well as its changes and the present state.

Key words: Senecioneae, Senecio, Adenostyles, tribe, genus, specie.
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Taxconomuueckuii CocraB CemeiictBa Chenopodiaceae Vent. Bo @iope
AOmepona u Ero JxoJsiornyecknii AHaJIu3

®.I'. MoBcymosa™, I'.I'. ba6aes, M.I'. 3eiinanoBa, SI.M. @eiizuen

Hucmumym 6omanuxu HAHA, Baoamoapmcxoe wocce, 40, baxy AZ1005, Azepbatioscan;

"E-mail: ferzane_movsumova@hotmail.com

B craTthe npuBoOasiTCS HOBBIE JaHHBLIE 0 pacmpocTpanenunn BuaoB ceM. Chenopodiaceae Vent. u ero
IK0JI0r0-(PUTOLIEHOTHYECKHE O0COOEHHOCTH B MYCTHIHHBIX M MOJYNMYCTHIHHBIX 30HAX HA TePPUTOPHH
AOmepoHa AzepOaiizkanckoil Peciy0inkn. BoisiBaeHa 3kojiornyeckasi NPpUypo4YeHHOCTD, PaKTHYe-
CKasi 3HAYMMOCTL U coCTaBjeHAa KJaaccupukanus xku3HeHHbIX ¢opm (KP) npeacraBurtesieit
Chenopodiaceae mo oTHOLIEHHIO K CBETY, BOJ€E U MOYBE.

Knioueswie crrosa: Chenopodiaceae, ¢pumoyenos, ¢nopa, 6uomopgpa

BBEJIEHHME

B Hactosiiee Bpems mpobiieMa COXpaHEHUs
Oropa3zHo00Opa3us IIaHeThl 3eMJls IpHoOpesa nep-
BOCTEIICHHOE 3Ha4YeHHe. Tak Kak B MOCIeTHee Bpe-
Ms HaOJIFOaeTcsl KatacTpouaecku ObicTpoe o0en-
HEHHE BUJIOBOTO COCTaBa, HAPYUICHUE OIS,
npobjeMa ero COXpaHEHUs MPH3HAHA OIHON U3
TJIaBHBIX 3a7ad Tio0anpHOM 3kojorum. B pactu-
TENBHOM TIOKpOBe AOIIEpOHa 3aMETHYIO POJIb WT-
parot mpencrasutenn cem. Chenopodiaceae Vent.
[IpencTaBuTENM 3TOrO CEMEHCTBA B 3TOM PETHOHE
SBJISIIOTCSI CAMBIMH PACIIPOCTPAHEHHBIMH M HMETO-
IIMMH OTPOMHOE XO3sHCTBeHHOe 3HaueHwe. [lo-
sromy m3yuenue cem. Chenopodiaceae Bo ¢uope
AOmIepoHa SBIISIETCS BEChMa aKTyalbHBIM.

IMpencraButenu cem. Chenopodiaceae — o6u-
TaTeN apUIHBIX U CHJIBHO 3aCOJCHHBIX PaliOHOB
AzepbOaiimxana. VccinenoBaHusMu, TpOBeIEHHBIMA
OoJiee yeM ToJIBEKa Ha3aj, ObUIO MOKAa3aHO, YTO Ha
Tepputopun AsepOaiipkaHa npouspactaer 59 Bu-
noB u 24 poma cem. Chenopodiaceae, u3 KoTopbix
42 Buna Bctpedarotcs Bo ¢uiope Abmepona (Kaps-
ruH, 1952). Panee namu (MoscymoBa, 2004) Obin
onyOnukoBaH KoHcrekT cem. Chenopodiaceae
AzepOaiimxanckoil PecnyOnMKH ¢ KOHKPETHBIMH
MECTOHAXOXJICHUSIMHU BUJIOB. V3yuaemble pacTeHUsI
OTIPEJIENISUINCh HMCCIICIOBAaHUSMHU B TIPUPOJIE W Ha
OCHOBaHHUH CYLIECTBYIOLIETO TepOapHOro MaTepua-
na nHctuTyTa borannkun HAHA, a Taxxe nurepa-
TypHbIX HaHHbIX (Gadjiev and Movsumova, 2002).

Lesnp HACTOAIIErO MCCIICAOBAHUS — M3YyUEHHE
pacnpocTpaHeHus,, UHBEHTApHU3alusl U aHaJIN3 BU-
JIOBOTO  COCTaBa JUKOPACTYIIMX BHJOB CEM.
Chenopodiaceae na AOGmiepoHe, MPOBEICHUE KPH-
TUYECKOT0 aHallM3a JIMTEPaTypHBIX MCTOYHHUKOB H
repOapHBIX MaTEpPHAJIOB, SKOJOTMYECKOTO aHaIH3a
U BBISBIICHHE IEPCIEKTUBHBIX BHIOB JUIS HCIIOJb-
30BaHMs B XO3SHCTBE.

MATEPHAJIBI 1 METO/1bI

MarepuanamMu Ui UCCICIOBAaHUS CIYKHUIH
repOapHble KOJJIEKIIMH, COOpaHHbIE B MEPUOJT JKC-
MeANIAA W TIOJIEBOW IMPAKTHUKU MO T'e0O0OTaHWKE.
Hnst mneHTHQUKAIIME pPACTEHHUH HCIOIH30BAINCH
cnenyroiue onpenenutenu: daopa AzepOaiimkana
(Ucaes, 1952), Onpenenurens pacteHuii KaBkasza
(I'poccreiim, 1949), Koncmekr ¢nopsr Azepbaii-
mkana (Ackepos, 2011) u Koncnekr ¢uopsr Kas-
ka3za (Taxtamksu, 2008), KoHcmekT cemeiicTBa
Chenopodiaceae Kaeka3za (CyxopykoB u AKOIIsH,
2013). T'eoboTaHWYECKHE ONMUCAHUS MPOBOIMIHCH
o TpaauuoHHOUW MeTonuke (Jlazapes u ap., 2008;
PabornoB, 1998; lllennukoB, 1964; Spomenko,
1969). DkosorMyYecKuii aHAIU3 COCTOSUT B TOM, YTO
BumoBoi coctaB cem. Chenopodiaceae 6s11 cooT-
HECEH K ONpeAe]CHHOW J>XWU3HEHHOH (dopme To
K.Paynkuepy (Raunkizr, 1937), N.I'.CepeOpsikoBy
(Cepebpsikos, 1964; 1995), a Takke MO OTHOIIIE-
HUIO K CBETY, Bojie¢ M mo4se. J[isi BBIABIEHUS OT-
HOLICHUS! PACTEHUH K BOJIE, CBETY U MOYBE MCIOJIb-
30BaJIach MMEIOLIAsACS Ha CErOAHSIIHUI J1eHb WH-
dopmarms (www.derev-grad.ru/ekologiya/
ekologicheskie-gruppy-vidov-rastenii.html), a Tax-
e Iocoous 1o sKostoruu pacrenui (Jlapxep, 1978;
I'opeimmna, 1979). [lns yrouHeHus: Ha3BaHUS Tak-
COHOB HCIIONIb30Ball CIpaBOYHUK «CoCynUCThIe
pactenust CCCP» (YepemanoB, 1995), a Takxke
«MeXIyHapOaHBIH KOJEeKC OOTAaHWYECKOW HOMEH-
knatyps» (Cent-Jlyncckmii Kogexc).

3HauyMTeNbHAs YacTh BUAOB HaOJronanach B
NpUpoje, B MPOLECCe MOJIEBBIX IKCIEAULMOHHBIX
UCCIIEIOBAHUN MapIIPyTHBIM METOJIOM B TEUEHHE
BCETO BETeTaIllMOHHOTO Teprona. beumu obcenona-
HBI IPAKTHYECKH BCE TEPPUTOPUH AOLIEpOHa.
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Taxconomuueckuti Cocmae Cemeticmea Chenopodiaceae Vent.

PE3YJIBTATBI 1 UX OBCYKIEHUE

Ha ocnoBe panee omyOmikoBaHHbIX (MoBCy-
MoBa, 1998; 2004; 2007a,0,8; 2010a,6; 2013) u momny-
YEHHBIX HAMH HOBBIX JAHHBIX OBLIN COCTAaBIICHBI BU-
TIOBBIC MHBEHTAPH3AIIMOHHBIE KAPTHI, aHAIU3 KOTO-
pBIX TOKazai, yTo mpexacraButenu cem. Cheno-po-
diaceae BCTpedaroTCS HAa BCEX M3YYAEMbIX TEPPUTO-
pHsIX KpOME JIECHBIX, JIyTOBBIX M BOIHO-OOJOTHBIX
y4acTKaX, Ha BCEX BBICOTHBIX MOSICaX BIUIOThH A0 BbI-
cokoropuii (1500 M Hax yp. M.). 3HAYUTETBHOE YHUCIIO
BumoB ceM. Chenopodiaceae cocpemoToueHo Ha F0ro-
BOCTOKe AOIIepoHa B paliloHax ¢ MOBBIIIEHHON CyXO-
CTBIO KJIMMaTa. YMCII0 MX MOCTEHEHHO COKPAIIACTCS
Ha CEBEPO-BOCTOYHOM HAIPaBJICHUH, T/e Tpeodia-
JaroT TopHbIe creny. KOHIEeHTparms BHIOBOTO pas-

HooOpasus Chenopodiaceae Ha roro-BocToke Asep-
Oaifmkana o0ycJIOBICHA MpeodIaTaHieM 31eCh HU3-
MEHHBIX M TPEATOPHBIX Pelibe()OB, CEPhIX MyCTHIH-
HBIX M CEpO-OyphIX COJIOHYAKOBBIX MOYB, CYXOCTBIO
KJIMMAaTa, Pa3BUTUEM COJOHYAKOBOM ITyCTBIHHOM U
TOJILIHHO-TIONTYITYCTBIHHOW PaCTUTEIEHOCTH.

Ha teppuropun AOmIepoHa BBIZCICHBI [BE
MIPUPOJHBIC 30HBI: MYCTHIHHAS M IOJIYITyCThIHHAS.
[TycThIHHAS 30HA IETUTCS HA JIBE TIOA30HBI: TUITHY-
Hasl MyCTBIHHAS ¥ BTOPHYHBIC 3aCOJICHHBIC TEPPH-
topun (MoBcymoBa, 2002). Ins kaxnaoit npupos-
HOU 30HBI M TMOJI30HBI OMpPENICIEeHbl TAKCOHOMMYE-
CKHMe U reorpaduyeckue CTPYKTYphl H3y4aeMOro
takcoHa. Takconomuueckuii coctaB cem. Chenopo-
diaceae Vent. B mpHpOAHBIX 30HaX W IOI30HAX
AoGmrepona npuBeseH B Taom. 1.

Ta6auua 1. Pacnipenenenue Bunos cem. Chenopodiaceae o npupoassiM 30HaM AGIepoHa

IIpupoaHbie 30HBI

HyCTl)IHHaSl 30Ha

Has3zeanue suoa

IToa3zona
THIIMYHOK

Ilon3oHa BTOpHYHOIL IMonymycTbinHas
COJIOHYAKOBOI 30HA

COJIOHYAKOBOI

MyCTBIHHU

MYCTBIHU

Agriophyllum squarrosum (L.) Mog.

*A. lateriflorum (Lam.) Mog.

+ +

Anabasis aphulla L.

A. brachiata Fisch. et. C.A.Mey. ex Kar. et Kit.

A. salsa C.A.M. Benth. ex Volkens

Atriplex aucheri Mog.

A. fomini Iljin

*A. calotheca (Rafn) Fries

*A. micrantha C.A. Mey.

A. oblongifolia Waldst et. Kit.

*A. patula L.

A. tatarica L.

|||+

Bassia hyssopifolia (Pall.) O. Kuntze.

*B. sedoides (Pall.) Aschers.

*Beta maritima L.

||+ |+ |||+ ]+

Bienertia cycloptera Bunge

*Camphorosma lessingii Litv.

Ceratocarpus arenarius L.

+]+ [+ +]+

Chenopodium album L.

Ch. hybridum L.

Ch. foliosum Aschers.

+

Ch. murale L.

*Ch. polyspermum L.

+*Ch. strictum L.

Ch. vulvaria L.

+ |+ |+ |+ ]+

Climacoptera crassa (Bieb.) Botsch.

+ |+ |+ |+ |||+

Corispermum caucasicum (ilyin) ljin

Gamanthus pilosus (Pall.) Bunge

*Halimione verrucifera (Bieb.) Aell.

Halocnemum strobilaceum (Pall.) Bieb.

Halostachys belangeriana (Mog.) Botsch.

Halothamnus glaucus (Bieb.) Botsch.

Kalidium caspicum (L.) Ung.- Sternb.

*K. foliatum (Pall.) Mog.

Kochia laniflora (S. G. Gmel.) Borb.

K. prostrata (L.) Schrad.

S o N o I B [ S R [ S R
+

K. scoparia (L.) Schrad.

*Krascheninnikovia ceratoides (L.) Gueldenst.

+
+
+
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Moescymosa u op.

IIpodondicenue madbnuywt 1

Noaea mucronata (Forssk.) Achers. et Schweinf.

+ +

Petrosimonia brachiata (Pall.) Bunge

+ +

P. oppositifolia (Pall.) Litv.

*P. triandra (Pall.) Simonk.

Salicornia europaea L.

Salsola ericoides Bieb.

S. dendroides Pall.

. orientalis S.G. Gmel.

. nitraria Pall.

. nodulosa (Moq.) 1ljin

. paulsenii Litv.

numumim|um

. australis R.Br.

S.soda L.

Suaeda altissima (L.) Pall.

*S. acuminata (C.A.Mey.) Moq.

+ |+ |+ +]|+

S. confusa Iljin

S. dendroides (C.A.Mey.) Mog.

S. microphylla Pall.

S. prostrata Pall.

o I e I I I o [ S I (o S I [ S B [ S g
+

S. salsa (L.) Pall.

+*S, crassifolia Pall.

+

Hpumedanne. +*— HoBbIN BUI JUTA GIiopsl A3epOalipkana, B TOM dnciic AOmepoHa; * — HOBBII apean ¢uiopsl AGiepoHa

Kaxk BUITHO W3 JaHHBIX, MPUBEACHHBIX B TaOIHIIE
1, caMbIMH pacrpocTpaHeHHbIMHE Buiamu cem. Che-
nopodiaceae Vent., mpou3pacTaronpiMi Ha TEPPUTO-
pun  AoOuiepona, seisrorest Atriplex aucheri, A.
oblongifolia, A. calotheca, A. tatarica, Beta maritima,
Ceratocarpus arenarius, Chenopodium album, Ch.
foliosum, Ch. polyspermum, Krascheninnikovia cera-
toides, Noaea mucronata, Petrosimonia brachiata,
Salsola dendroides u mp. — Bcero 15 Bumos. 20 Bu-
noe— Anabasis aphulla, A. braciata, Bienertia
cycloptera, Corispermum caucasium, Gamanthus
pilosus, Halocnemum strobilaceum, Halostachys
belangeriana, Halothamnus glaucus, Kalidium
caspicum, K. foliatum, Salsola nitraria, Suaeda
confusa, S. dendroides, Petrosimonia oppositifolia,
Salicornia europaea u ap. — BCTpeYarOTCs TONBKO B
TUIUYHON MYCTHIHHOM 30HE.

MecToHax0XIeHud MHOTHMX BUAOB ceM. Che-
nopodiaceae, ycraHoBieHHble B Hadane XX B., Obl-
JIM IOATBEPKACHBI TP UCCIICAOBAHUU. 9TO YKa3bl-
BaeT Ha MPHUCYTCTBHE ONArONPHUSATHBIX YCIOBUH
ans BugoB Chenopodiaceae B perunone. OTKpbITHE
HOBBIX MECTOHaxXOXJeHui (okoso 15) ykaspiBaer
Ha HCO6XO,E[I/IMOCTB MPOBCACHUSI MOHUTOPUHIOBBIX
HCCIICIOBaHUH.

Hccnenosanue reorpauueckoro pacmpocrpa-
Henust BHIOB ceM. Chenopodiaceae mokasaso, 9to
Ha AOmepoHe mpeoOragaoT BUABI, IMIUPOKO BCTPE-
yaronuecs Ha Kakaze, EBpomne, Cpennelr Asum,
3amagnoit Cubmpy, JlanpHem Boctoke (Tabmn.2).
Mmuorue Buabl cem. Chenopodiaceae Ha mpotsike-
HUM CBOCTO apc€aljia BCTPEHAIOTCA B HECKOJIBKUX TH-
max (UTOIIEHO30B, PEKEe OTMEYAETCS y3Kasi IPUypo-
YEeHHOCTh BUJA K KaKOMy-JTHOO omHoMy Tumy. Ilo
NPUYPOUCHHOCTH K THUMAaM (DPUTOLIEHO30B MpeacTa-
Buteneir cem. Chenopodiaceae moxxHO pacmpese-
JIMTb Ha CJICAYIONIUC TpPyIIbl BUAOB: IMYCTBIHHBIC,
MOJIYIIYCThIHHBIE, IIYCTBIHHO-IIOJIYIIYCTBIHHBIE, ITY-

CTBIHHO-TIONYTTyCcTRIHHO-CTEHBIE (Ta6m.2). [locnen-
HUE BUJIbI IPOPACTAIOT OT HU3MEHHOCTH 0 CPEeHe-
ropHoro mosica. Ha AGmepoHe npeobiagarmr my-
CTBIHHBIE M IyCTHIHHO-TIOJIYIYCTBIHHBIE BUABL. 30-
HaJIbHBIA THIl PACTUTEIBHOCTH SIBJSIETCS! ITyCTBIH-
HBIM, a MHTEP30HaJIb IOJYIYCThIHHBIM. 3BecTHO,
YTO BUJIOBOM COCTaB B (PUTOLICHO3aX pacrpenessieT-
csl B pa3NU4HBIX coueTaHusx. OMHU BUABI (BEpHBIE)
NPUYPOUCHBl K OINpPEICTICHHBIM THIIaM (UTOLICHO-
30B, Jpyrue 00Ja/lal0T IIMPOKOW aMIUIUTYIOH pac-
NPOCTPaHEHHUs W paHee ObLIM Ha3BaHBl «HEBEPHBI-
mu» Bunamu (I'poccreiiM, 1936). CormacHo 3KoI0-
ro-LEHOTUYECKOMY aHaJIM3y, B perHOHaJIbHON (ito-
pe pecrybiku, Buapl cem. Chenopodiaceae ortHo-
cATCS K YeThIpeM Thnam ¢uroreHo3oB (MoBcyMoBa,
2004) u npezcTaBieHsl Ha puc 1.

Kak BuaHO U3 puc. 1, rocnoacrayroiee mnoso-
JKEHHE 3aHUMAaeT TPYINa PacTeHHH COJSTHKOBOM
nycteiad (I1) - 54,23% ot 001ero KoJMYecTBa BH-
noB: Anabasis aphulla, A. brachiata, A. salsa,
Atriplex aucheri, A. fomini, A. calotheca, A.
micrantha, Bienertia cycloptera, Chenopodium
polyspermum, Climacoptera crassa u ap. [locra-
TOYHO IIUPOKO mpencraBieHa (32,20%) rpynma
pacTeHU MyCTBIHHO-TIOIYIMYCThIHHBIX BHIOB (I1-
IIT) - Atriplex oblongifolia, A. patula, A. tatarica,
Bassia hyssopifolia, B. sedoides, Beta maritima,
Camphorosma lessingii, Ceratocarpus arenarius u
Ip. B menpmem konmmuectse (8,47%) rpynma pac-
TEHHH IMyCTBIHHO-NOIYyCThIHHO-cTenHbIx ([1-I111-
CT) - Chenopodium album, Ch. hybridium, Ch.
foliosum, Ch. murale u mp.. CuHaHTpOMHBIH 3ITe-
meHT (CAHDB) nmannOoro cemeiictBa mIpeiCTaBIIsET
5,0% - Chenopodium strictum, Suaeda acuminata u
np. Haumenbiree yucno (3,38%) xapaktepHo uist
TPYyMNIIBl pacTeHUi MoaymycTeiHHBIX BUAOB (I1IT) —
(Agriophyllum squarrosum, A. lateriflorum).
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Taxconomuueckuti Cocmae Cemeticmea Chenopodiaceae vent.

Ta6auua 2. Tun apeana v GUTOLEHOTHYECKAS IPUYPOUEHHOCTS BHIOB ceM. Chenopodiaceae, nmpouspacTraronmx Ha

Tepputopun AbmiepoHa

Bun Tumn apeasa Tun ¢uronenosa
Agriophyllum squarrosum Capmarckuit [TomyrycTHIHHBIHA
A. lateriflorum HWpaHo-TypaHCKuit »

Anabasis aphulla HWpaHo-TypaHCKuit ITyCThIHHBIN

A. braciata Typanckuii »

A. salsa Typanckuii »

Atriplex aucheri VpaHo-TypaHCKHUit »

A. fomini [Mpukacnuiickuit »

A. calotheca [NaneapkTHyeckuii »

A.micrantha Typanckuii ¢ uppaz. »

A.oblongifolia IManeapKTHIECKHUi ITyCTHIHHO - MOJNYTYCTHIHHBIN
A. patula IManeapKTHIECKUit »

A. tatarica Cpe3eMH. NPaHo-TYPaH.C Hppal. »

Bassia hyssopifolia BocT.cpen3eMH.upaHO-TypaH. »

B. sedoides BocT.cpein3eMH. UpaHO-TypaH. »

Beta maritima

Wpano-Typanckuit

Bienertia cycloptera

Wpano-Typanckuit

[lycThIHHBIN

Camphorosma lessingii

Wpano-Typanckuit

[1ycTBIHHO-IOIYYCTHIHHBIN

Ceratocarpus arenarius

Capmarcko ¢ uppaj.

»

Chenopodium album KocMomonnTiHyeckuit ITyCTHIHHO-TIOJYITYCTHIHHO-CTEITHON
Ch. hybridium ITaneapKTHIECKUit »

Ch. foliosum ITaneapKTHIECKUit »

Ch. murale IManeapKkTHYECKHUit »

Ch. polyspermum 3anaHo-najeapKTHUECKUi [TycThIHHBIN

Ch. strictum Kocmomnonurraeckuit »

Ch. vulvaria CpenuseMH.eBponeiicKuit »

Climacoptera crassa IMpukacnuiickuit »

Corispermum caucasicum TypaHcKuii ITyCTBIHHO-TIONYITYCTHIHHBIN

Gamanthus pilosus

BocTouyno-3akaBKa3CKHit

»

Halimione verrucifera

Wpano-Typanckuit

»

Halocnemum strobilaceum

Bocr.cpeauzems. Mpano-typaHckuit

[TycThIHHBIH

Halostachys belangeriana

Hpano-Typanckuit

»

Halothamnus glaucus Upanckuii ITyCTBIHHO-TIOTY Ty CTHIHHBIHA
Kalidium caspicum TypaHCcKuii ITyCTBIHHBIN
K. foliatum Typanckuii »

Kochia laniflora

Cpean3eMH.TOHTHIECKO-CapMaTCKUit

»

K. prostrata

Cper3eMH. HpaHO-TYPaHCKHUHA

[1yCTBIHHO-TIOTYYCTBIHHBIN

K. scoparia

Cpeau3eMH. co BTOpP.pacIp.

[TycThIHHBIN

Krascheninnikovia ceratoides

Cpenu3zeMH. UpaHO-TYPaHCKHHI

[1yCTBIHHO-NIOIYNYCTHIHHO- CTEHOM

Noaea mucronata

Bocr.cpeanszeMH.upaHo-TypaHCKHH

I1ycTBIHHO-NIOIYIYCTHIHHBIN

Petrosimonia brachiata

Bocr. cpennseMH. capmarckuii

»

P. oppositifolia

ITonTHYECKO-CapMaTCKUI

[TycThIHHBIN

P. triandra

[ToHTHUYECKO-CapMaTCKUH

»

Salicornia europaea

ATIaHT.Cpel.MpaHO-TypPaHCKUil

»

Salsola ericoides

BocTouHO-3aKaBKa3CKHi

ITyCTBIHHO-TIONYMYCThIHHBIN

S. dendroides WpaHo-TypaHCKuii »

S. orientalis WpaHo-TypaHCKuii »

S. nitraria AtponaraHckui T[TyCTBIHHBII

S. nodulosa 3anaHO-IPHKACTTHACKHIA I1yCTHIHHO-TIONYITYCTHIHHBIH
S. paulsenii Typanckuii [1yCcTHIHHOM

S. australis CpenuzeMH. naneapKTHYEeCKHit ITyCTBIHHO-TIONYITYCTHIHHBIIL
S.soda L. CpeanzeMH.HpaHO-TYPAaHCKUI C Hppaj. [TycThIHHBIH

Suaeda altissima

Cpeau3eMH.UpaHO-TYPaHCKHUH

+*S. acuminata TypaHckuii »
S. confusa TypaHCKuii »
S. dendroides IMpukacnuiickuit »
S. microphylla WpaHo-TypaHCKuii »
S. prostrata Typanckwuii »
S. salsa Apasio-kacnuiickuit »
S. crassifolia TypaHcKuii »
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Puc 1. CooTHOmIEHHE HKOIOTO-IIECHOTHYECKONU CTPYKTY-
poI B cem. Chenopodiaceae na teppuropuu AbriepoHa.

DKOJIOTO-(PUTOICHOTHICCKU aHaIN3 TI0Ka3al,
gyro Guotomsl cem. Chenopodiaceae Ha Abmiepone
pa3HoOOpa3Hbl. MHOTHE BUABI HUMCIOT IHPOKUN
nuana3on BcrpedaeMoctd (8-10 TumoB mMecTtooOu-
taHus). lllupora 3KOIOTHUECKON aMIUTHTYIbl BH-
JO0B HCCIIEAYEMOTO ceMelcTBa He CBsI3aHa C pa3sme-
poM apeana. Buasl ¢ MIHUPOKOW 3KOJIOTHUYECKOU
amrunTymoi 310 Atriplex calotheca, A. tatarica,
Bassia hyssopifolia, Ceratocarpus arenarius, Che-
nopodium album, Kochia prostrata, Noaea mucro-
nata, Salsola australis, S. dendroides, Suaeda
altissima u 1p. B y3koM nuana3zoHe SKOJOTHIECKHX
ycioBuii mpeodsanaroT (1-5 THIIBI MECTOOOUTAHNS)
Agriophyllum arenarium, A. lateriflorum, Anabasis
aphulla, A. brachiata, A. salsa, Atriplex aucheri, A.
fomini, A. micranta, A. oblongifolia, Bassia
sedodies, Camphorosma lessingii, Chenopodium
murale, Ch. wvulvaria, Climacoptera crassa,
Gamanthus pilosus, Kalidium caspicum, Kochia
scoparia, Petrosimonia brachiata, P. oppositifolia,
Salsola ericoides u ap. Haubosbiee yuciio BUIOB
BCTPCHUACTCA B COCTABC KYCTAPHUKOBBIX U ITOJIbIH-
HO-IIOJIyITYCTBIHHBIX cooOl1ecTBax, a Takxke cop-
HBIX ¥ BTOPUYHO 3aCOJICHHBIX y4acTKax. B copHbIx
" pyACPAIbHBIX MECTOOOUTAHUIX qamie BCTpCHACT-
cs Atriplex tatarica, Bassia hyssopifolia, Cerato-
carpus arenarius, Chenopodium album, Kochia
scoparia, Salsola australis u ap.

bonsmmacTBO  BHIOB cem. Chenopodiaceae
BCTpPCHACTCA Ha CYXHMX M MOKPBIX COJIOHIEBATBIX
nousax (Kalidium caspicum, K. foliatum, Clima-
coptera crassa, Halocnemum  strobilaceum,
Halostachys belangeriana, Gamanthus pilosus,
Petrosimonia brachiata, Salicornia europaea,
Suaeda acuminata, S. crassifolia u dp.) u necuanbIx
saconennbix (Atriplex fomini, Salsola paulsenii, S.
australis, Suaeda acuminata, S. confusa, Kochia
prostrata, K. laniflora u ap.) ¢puromnenosax.

Jpyryio oOLIMpHYIO TPYIMIy COCTaBIAIOT BH-
JIbl, OOMTAOIINE B COISIHKOBBIX MYCTHIHHBIX (UTO-
[IeHO03ax: MelKoKycTapHuKoBbie (32,2%), ogHOIET-
HECOJIIHKOBBIE-KOpoTKOBeretupyromue (1,7%) wu
JuuTenbHoBereTupyrone (66,1%).

Cormacuo K. Payuxmepy (Raunkizr, 1937),
Buael cem. Chenopodiaceae Bo ¢uope A6Gmrepona
noapasaenstorcst Ha cieayromue XK®O: Teopoduts
- 40, remukpunToduTH - 9, HaHO(haHepopuTs! - 10
(Tabm. 3).

I[To N.I'. CepeOpsikoBy, >KH3HEHHBIE (HOPMBI
cem. Chenopodiaceae pacnpenensioTcst Ha Cleay-
IOIMEe TAKCOHOMUYECKHE TPYIIIIBI: OT/IEINBI, KJIACCHI,
MOJKIACCH W Tpymmbl. U3 4-x oTnenoB 2 MMeEroT
MecTo BO (hiope AOIepoHa: IPEBECHBIC PacTCHUS,
BKITIOYAIOIINE KYCTAPHUKH W KYCTapHUYKH; TIOJIY-
JPEBECHBIE PACTEHUS] — IMOTYKYCTAPHUKU M TOIY-
KycTapHUuky. B uncrnennom otHomenun KO cem.
Chenopodiaceae pacmpenensaioTcs — CIEAYIONINM
00pa3oM: KyCTapHUKOB — 3, TIOTYKYCTapHUKOB — 5,
KYCTapHUUYKOB — 6, MOJYKYCTapHUYKOB — 5, OJIHO-
JIETHUKOB JUIMTENbHOBEreTUpytomux — 39, oaHo-
JIETHUKOB KOPOTKOBET€THPYIOIIHNX — 1.

ITo ornomennto kK Bome ceM. Chenopodiaceae
noapasaensiercss Ha KcepoduTsl - 12, ramokcepo-
¢utel - 17, ragome3okcepoduTsl - 3, ME30KCEpO-
¢uTh - 6, Me30duUTH - 7, TamoMe30(UTH - 1, rano-
THTPOME30(UTEHI - 2.

ITo oTHOmIEHHIO K cBeTy ceM. Chenopodiaceae
nonpaszaensercss Ha renrnoduTsl (49 BumoB) u (da-
KynbTatuBHBIE Tenuoduts! (10 BUIOB).

ITo otHomenuto k mouse cem. Chenopodiaceae
KJIACCU(PUIMPYIOTCS B 3aBUCUMOCTH OT CyOCTpara,
KUCIIOTHOCTH, COAEPYKaHUS KaJbLus U o0mero 6o-
raTcTBa MoyBbl. B 3aBucuMocTH oT cybcTpata pas-
muyarot: rajgodurel (45 BumoB), ncamMmmopuThl (5
Bu0B), nenutoputsl (17 BUAOB), XxacMopuTh (2
BUJa), AIeBpUTODHUTHI (2 BUIA).

ITo xucnotrHocTH NIo4B — HeHTpoduis! (10 BU-
noB), Oazucdunsl (54 Buna), U depeHTHBIE (4
Buna). Ilo conepxanuro KambIus - Kanbieduisr (2
Buaa). [lo GorarcTBy mouB - oiurorpods! (37 Bu-
noB), Me30Tpodsl (21 Bum) u 3BTpodE! (1 BU).

B HacTosimee Bpemsi yCTaHOBJIEHO MpaKTH4Ye-
CKO€ 3HAQUYEHHME MHOI'MX BHIOB CEM. Chenopo-
diaceae B nmesaTENbHOCTH 4YeoBeKa. MOXKHO BbIzE-
JIUTH CIIEAYIOIINE HAPABICHUS UX HCIIOIb30BaAHUS:
pacTeHus, MPUMEHSIIOIIUECS B JIGKAPCTBEHHBIX Lie-
JSIX, JIEKOpaTHBHBIC, KOPMOBBIE, IMHUIIIEBbIC, allKa-
JIOUHBIE, AEKOPaTHUBHbIE, COPHBIE U Op. (Tadiu. 4).
B yrunurapHoM 1utane Obu10 BbIeneHo 16 Hampas-
JIGHMM  MCIOJIb30BAaHUSI  pPACTeHU  cemelcTBa
Chenopodiaceae. OcHOBY COCTaBISIOT JI€Kap-
cTBeHHbIe pacTeHus (14 BumoB), kopmoBbie (15),
numieBbie (8), amkamowmnble (13), mekopaTHUBHBIC
(18), copusie (16), pynepamsasie (10), mpupomo-
oxpanuble (17), rommeaele (10), BuTamunssie (3),
A00BUTHIE (2), KpacuiibHbIE (4) U ApyTHE.
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Ta6auua 3. Kinaccugukanus unos cem. Chenopodiaceae, npouspacraronux Ha TeppuTopud Abiiepona 1o KO , mo
OTHOIIEHHIO K CBETY, BOJE U MIOYBE

KD no KD no
Ha3zpanue KD no Payn- KD no Cepedps- KD no oTHOLICHUIO
OTHOLIEHUIO OTHOLUEHUIO
TAKCOHA KHepy KOBY K Mo4Be
K CBeTy K BOjie
1 2 3 4 5 6
Agriophyllum Onuoners. M., H., Tlcam.,
squarrosum T JUIHTEIBHOBET. I'emmodur Kcepodur Cat
. OpHoneTH. M. H., Ilcam.
A. lateriflorum T AHOJICTH Temmogur Kcepogur v M-
JUTUTENTbHOBET . Cat
Anabasis aphulla NPH Kycru. Cenropur Kcepodur 0., b., Tanour
A. braciata NPH Kyer. Temmogur Kcepogur 0., b., Tanodur
A. salsa HK [MkycTy. Temmogur Kcepogur 0., b., Tanodur
. . OnHONETH. -
Atriplex aucheri T JIHOICTH. JUTH Temnodpur Kcepomezopur 0., b., l'anogpur
TEIbHOBET.
- OnHONETH. -
A. fomini T JAHOJICTH. Ut Temuodur Tanoxcepodur H., b., IIcam., 'anogur
TEIBHOBET.
OnHONETH. yIu- daxynpTaTuB-
A. calotheca T a A Ky Me3sodur 3., b., lenwur., Fanopur
TEJIBHOBCT . HBII reTHoQUT
- OnHONETH. yIu- dakynpTaTuB-
*A. micrantha T A A Ky Mesokcepopur M., b, l'anour
TEJIbHOBET. HbIH reTMOpUT
o OpHoneTH. - (OF:) aTHB-
A. oblongifolia T FAHOJICTH. Ut NYIBTATHE Mesokcepopur M., b, l'anour
TEJIBHOBET. HBIH renoQuT
OnHONETH. yIu- dakynpTaTuB-
*A. patula T A A kY Kcepomesopur M., b., Tanodpur
TEJIBHOBCT . HBII reHoQuT
. OnHONETH. yIu-
A. tatarica T A A Temuodur Mesokcepodpur  O., M., B., Tanodur
TEJIbHOBET.
. s OmHONETH. -
Bassia hyssopifolia T A A Tenuodpur Kcepodur 0., b ., Tanodur
TEIBHOBET.
. OnHONETH. yIu-
*B. sedoides T a A Temrodur Tanokcepodur 0., b., Tanogur
TEJIHHOBET .
. OmHONETH. yIu- dakynbTaTuUB-
*Beta maritima T A A Vy Mesodut M.,B. Ilenur., ['anodpur
TEJLHOBET. HbIH reTHopUT
. . OmHONETH. -
Bienertia cycloptera T A A Temuodut Tanoxcepodur 0., b., Tanodur
TEJIHHOBET.
*Camphorosma
Iessingii HK Ikycry. lemmodur Tanokcepodur 0., U., b., l'anodpwur,
Ceratocarpus OpHOMeTH. 0., 1., b., Anespur., I'a-
carp T a lemmodur Kcepodur o PHT.,
arenarius KOPOTKOBET. no¢ur
- OmHONETH. yIu- dakynbTaTuUB-
Chenopodium album T ! A kY Me3zodur M., B., Tlenur.
TEJIHHOBET . HBII reTHOQUT
- OpHoMeTH. - (OF:) aTHB-
Ch. hybridium T JUHOJICTH. JUTH KyJbTaTis Mesodut M., B., Ilenwur.
TEJLHOBET. HbIH reTHOQUT
. OmHONETH. -
Ch. foliosum T A A Temunodut Me3sokcepopur  M.,B., ITemur.,
TEJIHHOBET .
OpHoneTH.
Ch. murale T FIHOIICTH Temunodut Mesodur M.,B., ITenur.
JJIMHHOBECTECT.
Ch. poluspermum T Onroner. TCenmodur Mesodut M.,B., ITenur,
JUIMTENBHOBET.
. OnHONETH. - Dak aTHB-
Ch. strictum L. T JUHOJICTH. JUTH KyJIbTaThB Kcepomeszogpur M.,B., [lenur,
TEJLHOBET. HBII reTnopUT
. OnHONETH. - Dak aTHB-
Ch. vulvaria T JUHOJICTH. JUTH KyJIbTaTHE Me3sodur M., B., Ienur.
TCIIBHOBCT . HBIN FeJ'lI/IO(bl/IT
. OHONETH. U~
Climacoptera crassa T A A [enmodut Mesokcepopur  O., b., lanodur
TEJLHOBET.
Corispermum OHONETH. U~
Pe T A A Cemuodut Kcepodur 0., H., IIcam., Cat+
caucasicum TCIbHOBET.
- OpHoneTH. -
Gamanthus pilosus T JHOJICTH. U1 TFemnodur Tamoxcepodur 0., b., Tanodur
TCIIBHOBET .
Halimione verrucifera HK Ikycr. T'emmogur lanoxcepodur 0., b., Tanodur
Halocnemum
strobilaceum NPH Kycr. I'emmodur Tanoxcepodur 0., b., l'anogpur
Halostachys
Y NPH Kycr. Temmogur Tanoxcepodur 0., b., Tanodur

belangeriana
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Halothamnus glaucus HK Ikycry. Cennopur Tanokcepodur 0., b., Tanodur
IIpooonsicenue mabauyer 3
Kalidium caspicum NPH Kycru. T'emnodur T'anokcepodur O., b., Tanodur
K. foliatum NPH Kycru. Tenuopur Tanokcepodur O., b., Tanodur
Kochia laniflora T Oneionetd. Temnodpur Kcepomezopur M., H., Ilcammodpur
JUTNTEIIEHOBET .
0., H,, 1., b., Ilenur.
K. prostrata HK Ikycr. Temmogur Kcepogur Xacw., Tanodur
K. scoparia T Onpronetd. - Temuodut Kcepomesopur  A., M., ITenurt.
TEJIBHOBET .
Krascheninnikovia 0., H., B., [Tenur, I"ano-
ceratoides HK Ikycr. Temmogur Kcepogur dur
M., H., b., Xacwm., Ile-
Noea mucronata HK [Mxycry. Temmogur Kcepomeszodur s, Tanodur
Petrosimonia OHOJIETH. IJTH-
brachiata T TCIBHOBCL I'emmodur Tanoxcepodur 0., b., l'anogpur
g 1s OpHOJIETH. JIU-
P. oppositifolia T TOlBHOBCL T'emuodur Tanokcepodur 0., b., l'anodpur
*P. triandra. T OpeoneTH. Jgmm- Temuodur Mezokcepopur  O., b., Tanodur
TEJBHOBET.
Salicornia europaea T Oneonetd. amm- Temrodur T'anorurpomeso- 0., b., Tanogur
TEJIbHOBET. dur
Salsola ericoides NPH Kycru. Tenuodur Kcepodur O.,.b., Tanodur
S. dendroides HK Ikycr. Tenuodpur Tanokcepodur M., B., llenur., lanopur
S. orientalis HK Ikycry. Tenrodur Tanokcepodur 0., b., Tanodur
S. nitraria T Orponetd. amm- Temuodur Kcepomeszopur 0., b., l'anodpur
TEJIBHOBCT .
S. nodulosa NPH Kycru. Tenuodur Kcepodur 81/;:1’ b., Henur, Taro-
. OnHONETH. - Qakynpra-THBHBIA  ['amome3okcepo- M., H., b., Anespur, I'a-
S. paulsenii T
TEJBHOBET. rearodut ¢ur no¢ur
S. australis T OpeoneTs. gymm- Temuodut T'anomesoxcepo- M., B., Henur. Tanopur
TEJBbHOBET. ¢ur
S. soda T Orponetd. - Temrodur Tanomezoput O.,b., T'anodpur
TEIBHOBET .
Suaeda altissima T OnnonerH. pm- Tenmuodut Tanomezopur M., B., llenur., Tanogur
TEJLHOBET.
+*S, acuminata T OnponetH. TennoduT Tanomesoxcepo- 0., b., Tanodur
JUIATEIHLHOBET. ¢bur
S. confusa T OrponetH. - Temuodur T'anopokcepodutr O., b., ['anodpur
TEJLHOBET.
S. dendroides NPH Kycru. Tenuodpur Tanokcepodur 0., b., Tanogur
S. microphylla NPH Kycru. Temuodut Tanoxcepodur 0., b., Tanodur
S. prostrata T OronetH. - I'emogur Tanorurpomeso- 0., b., Tanogur
TEJILHOBET. ¢bur
S. salsa T OronerH. - I'emogur I'anokcepodur  O., b., Tanodur
TEJLHOBET.
S. crassifolia T OnoneTs. A= 1 Fanoxcepour O H» B Tleam., Taio-

TCIBHOBCT .

¢bur

Ycaosuble o60o3Hauenus: 'pada 1 — nazBanue takcona. I'pada 2 — xusnennas ¢popma no K. Paynkuepy: HK - re-
mukpunrodutsl, T - Tepopursr, NPH - HaHOdanepodutsl. I'pada 3 - knaccudukanus no U. I'. Cepebpsixoy. I'pada
4 - knaccuduKanys 0 OTHOUIEHHUIO K CBETY: resimour, GakynsTaTuBHEINA renmuodur. I'pada 5 — knaccudukanust no
OTHOIIEHHIO K BOjie: KcepouT — rajgokcepour, raroMe3okcepodur, Me30KcepopuTr, Me30pHUT — KcepomMe30(UT, Tao-
Mme3o¢uT, ranorurpomesodur. I'pada 6 — xiaccupukanus Mo OTHOMEHUIO K NouBe: 110 OTHOIIEHHIO K TpaHyJIOMETPH-
YeCKOMY COCTaBy IMOYBHI mojacTHiatomux mopox: Ilcam. — ncammodur, Ilenut. — menuroduTer, XacM — XaCMO(HTHI,
AneBpurt. — aneBpuTouThL. [10 OTHOIIEHNH K KHCIOTHOCTH MOouBbl: H — HeWTpodwmisl, b — 6asudunsr, U. — naaudde-
penTtHbIe BUABL. 1o oTHOmEHMIO K conmepxkanuio coseil kKanpuus: Cat+ — kxanpuedmnsl. [To oTHOmEHMIO K 00memMy 60-
ratcTBy ouBbl: O. — ouroTpodsl, M. — Me30TpodsI, 3 — 3BTPODEI.
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Tadauuna 4. IlpakTuueckoe UCIOIb30BAHNE
BuzoB ceMm. Chenopodiaceae

Ne Hanpagaenne Yucj10 BUAOB
HCII0JIb30BAHHUS
1 JlexapcTBeHHBIE 14
2 KopmoBbie 15
3 TInmessie 8
4 AnkanougHsie 13
5 JlekopaTHBHBIE 18
6 CopHble 16
7 PynepasnbHbie 10
8 IIpupogooxpanHele 17
9 ToruBHBIE 10
10 BuramuuHbie 3
11 SInoBuThIE 2
12 KpacuibHbie 4
13 MHcexTunuanbe 4
14 COJIOHOCHBIE 14
15 Torammsre 9
16 DdupoHOoCcHBIE 1

Tabauma 5. AcriekT BCTpeYaeMOCTH BUIOB CEM.
Chenopodiaceae Bo diope AGiepoHa

Koappuument q % oT 0011ero
BCTPEYaeMOCTH HCIO0 BUIO0B yucaa

0 (ueymnoBumoe) 1 1,69

1 (oueHs peaxoe) 2 3,38

2 (penxoe) 10 16,95

3 (Hepenkoe) 16 27,12

4 (gactoe) 11 18,64

5 (0GBIKHOBEHHOE) 19 32,11

SAKJIIOYEHUE

DUTOIECHOTHYECKHI, TeorpaduIeCKHii U KO-
JIOTMYECKUH aHAJIM3 MO3BOJIMII ONPEACINUTE CIIEKTP
(DUTOCOITMOIOTHYECKUX TPYII B CEMEUCTBE M CO-
MOCTaBUTh MX JIOJEBOE ydacThe B (OPMHPOBAHHH
CTPYKTYpBl (uopbl MapeBbIX. Takum 00pazom,
KOMIUJICKCHBIM OOTaHMKO-3KOJIOTUYECKUI aHaN3
cem. Chenopodiaceae sBiseTcss BaKHbIM HarpaB-
JIEHUEeM HCCIeIoOBaHus Ouopa3zHooOpasus (iIopsl
AOmepoHa, JalomM LEHHYI0 HH(OpMAaLHMIO, Kak
TEOPETUYECKOr0 COJICPXKaHUs, TaK M B IUIAHE pa-
3YMHOTO MPAaKTUYECKOTO HCIOJIb30BaHUS PaCTH-
TEJBHBIX PECYPCOB.

Jlannas paboTta BbINOJIHEHA NTPH (HUHAHCOBOM
noanepxke PoHna pa3BuTHs Hayku npu Ilpesu-
nenrte AzepOaiimkanckoit Pecybmuku — Ipant Ne
EIF-2012-2(6)-39/19/3
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Abseron Florasinda Chenopodiaceae Vent. Fasilasinin
Taksonomik Tarkibi va Onun Ekoloji Analizi

F.Q. Mévsiimova, H.Q. Babayev, M.H. Zeynalova, Y.M. Feyziyev
AMEA Botanika Institutu
Mogalods Azorbaycanin Abseron yarimadasi orazisinin quraqliq vo yarim-quraqliq zonalarinda Chenopodi-
aceae Vent. fosilasindon olan névlarin paylanmas: va ekoloji-fitosenotik xarakteristikasi verilmisdir. Bu
ailonin niimayandalorinin ekoloji mahdudiyyati vo praktiki shamiyyati identifikasiya edilmis, onlarin hayat
formalari is1q, su va torpaqdan asili olaraq tosnif edilmisdir.
Acar sézlar: Chenopodiaceae, fitosenoz, flora, biomorf
Taxonomic Composition of Chenopodiaceae Vent. Family in Absheron
Flora and Its Ecological Analysis
F.G. Movsumova, H.G. Babayev, M.H. Zeynalova, Y.M. Feyziyev
Institute of Botany, ANAS
The paper presents new data on the distribution of species of Chenopodiaceae Vent. family and its ecologo-
phytocenotical characteristics in arid and semi-arid areas of the Absheron peninsula territory of Azerbaijan.
Ecological confinement and practical significance of representatives of Chenopodiaceae have been identified

and their life forms have been classified with respect to light, water and soil.

Key words: Chenopodiaceae, phytocenosis, flora, biomorph
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Azarbaycan Florasinda Anthemideae Cass. (fas. Asteraceae Bercht. et J.Presl)

Tribasmn Toftisi

S.C. Mustafayeva

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan;

E-mail: msitara@mail.ru

Magals Azarbaycan florasinda Anthemideae tribasinin cins va névlarinin taksonomik tarkibinin miiqa-
yisali tahlilina hasr olunmusdur. Aparilan tadgigatlardan malum olmusdur ki, Azarbaycan florasinda
Anthemideae tribasi 10 cinsda comlanan 108 névls tamsil olunur.

Acar sozlar: Asteraceae, Anthemideae, triba, cins, nov, taksonomiya

GIRIS

Todgigat Asteraceae Bercht. Et J.Presl — Astra-
kimilor fasilosinin Asteroideae yarimfasilasine aid
on bdyiik triba olan Anthemideae Cass. — Coban-
yastigikimilorin 6yranilmasina hasr edilmisdir. Tri-
ba 14 yarimtribaya boliinmakla, 1800 novii 6ziinds
comlasdiran 111 cinsla yer kiirasinds tamsil olunur.
Hoyati formalarina goro tribaya - otlar, yarimkol-
cuglar, yarimkollar vo kollar daxildir (Oberprieler
et al., 2007). Novlari asason Araliq donizi, Canubi
Afrika, Avropa, Asiyada, hamginin bazi niimayan-
dolori Amerika, Avstraliya vo Yeni Zelandiyada
yaytlmslar (©aopa CCCP, 1961).

MATERIAL Vo METODLAR

Todgiqat isi 2008-2014-cii illari ohato edir.
Azaorbaycan florasinda tribaya daxil olan ndvlorin
arasdirilmasi ¢6l marsrutlar1 (IToeBas reo6o-TaHu-
ka, 1964), ekspedisiyalar, stasionar, laborator va
kameral soraitlordo aparilmis va 350 odod herbari
niimunalori toplanmisdir. AMEA Botanika Institu-
tunun Morkazi Herbariumu toftis edilmis vo top-
lanan materiallar “®nopa AsepOaiimkana” (1961);
“Koncnekt ¢aopsr Kaskaza” (2008) vo A.M.Osgo-
rovun Azarbaycanin ali bitkilori (Lamiaceae, Aste-
raceae) (2008) vo Azorbaycan florasinin konspekti
(2011) osorlari ilo miigayisali Oyronilmisdir. Nov-
lorin adlandiriimasi son nomenklaturaya goéro do-
giglosdirilmisdir (Yepenanos, 1995).

NOTICOLOR VO ONLARIN MUZAKIROSI
Aparilmis todgigatlara asasen, miisyyan olun-

musdur ki, Azarbaycan florasinda Anthemideae tri-
basinin taksonomik tarkibinin sarhodlari tam mo-
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lum deyilmis. Son nomenklaturaya osason bazi
cinslorin ad1 dayismis, cinslor daxilindan yeni cins-
lor ayrilmig, bazi cinslor tamamilo ¢ixardilmigdir
(codval 1).

Belaliklo, codval 1-don gériindiyii kimi, mo-
notip Anacyclus vo Leucanthemum cinslori istrisna
olmagq]a, biitiin cinslorin sistematik torkibinds dayi-
sikliklor olmusdur. Anthemis cinsinin nov torkibi
12-16 noév, Achillea - 9-13, Matricaria - 1-3,
Pyrethrum - 17-28, Tanacetum - 4-25, Tripleuros-
permum - 6-8 ndv arasinda doyismisdir. S.K.Cere-
panova (Yepemanos, 1995) goéra Matricaria cin-
sindon yeni Lepidotheca, Achillea cinsindan yeni
Ptarmica cinsi ayrilmis, “®dmopa CCCP”-o0 goro
Chamaemelum cinsi Tripleurospermum adlandiril-
mis, “Koncnekt ¢nopsr Kaskaza” (KoncnekT ¢hio-
poi KaBkaza, 2008) vo A.M.Osgorovun “Azarbay-
can florasimin konspekti” (Osgorov, 2011) osarle-
rino gors iso Ptarmica cinsi yenidon Achillea cin-
sina, Pyrethrum cinsi biitévliikde Tanacetum cinsi-
nin torkibine ke¢misdir.

Azorbaycanin florasinda Artemisia cinsi novle-
rini son 30 ilo yaxin bir dovrde hortorafli yranan
AMEA Botanika Institutunun aparici elmi isgisi,
b.e.n. A.N. Olasgarova hazirda florada yovsanlarin
42 ndv va variasiyalarinin yayildigini 6z doktorluq
movzusunu iglayarak tesdiglomisdir. Cinsin “®io-
pa AszepOaiimxana” kitabinda 17 ndviinin oldugu
gostorilmisdir (Piopa Azepbaiimkana, 1961). Qeyd
etmok lazimdir ki, A.N.Olasgorova ondan 06nca,
tam tasdiglonmasa da, R. Y. Rzazado torofindan
(P3azage, 1955) Azorbaycan florasindan toplanil-
mis vo AMEA Botanika Institutunun Morkozi Her-
bari fondunda, eloca do tiplarinin Rusiya (Sankt-
Peterburq) Botanika institutunda indiyadok saxla-
nilan 42 ndviin yayilmasimi apardigr xemotakso-
nomik tadgiqatlarla stibuta yetirmisdir (9lasgarova,
Ibadullayeva, 2011; Blasgorova, 2012).
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Cadval 1. Azorbaycan florasinda Anthemideae tribasinin cins vo novlori (adobiyyat molumatlarina goro)

“daopa “dopa S.K. Cerepa- “KoHcnekt A.M. 9sgarov
A3zepbaii- CCCP”-3 gora  nova gora (ropsI “Azarbaycan
axKaHa” gora Kaska3za” gora  florasinin
Cinslar konspekti”-na gors
g 5 5 g 5
£ -5 £ -2 E -2 £ -2 E =
f -
LE E S+ E; E S - :'f 5 8- = E S < Lf E 8-
2 Eg& & Eg¥s g Egs e Egs & Egs
1. Anacyclus L. 1 1,1 1 1,2 1 1,2 1 1,2 1 1,2
2. Anthemis L. 16 17,4 15 18,1 14 16,7 12 19,3 16 18,6
3. Achillea L. 13 14,1 12 14,5 9 10,7 12 14,5 12 14,0
4, Artemisia L. 17 18,5 17 20,5 16 19,1 19 22,9 19 22,1
5. Matricaria L. 2 2,2 3 3,6 1 1,2 3 3,6 3 35
6. Leucanthemum Hill. 1 11 1 1,2 1 1,2 1 1,2 1 1,2
7. Lepidotheca Nutt. - - - - 1 1,2 - - - -
8. Chamaemelum Mill. 9 9,8 - - - - - - -
9. Chrysanthemum L. 1 11 - - 2 2,4 - - 2 2,3
10.  Pyrethrum Zinn. 28 30,4 17 20,5 19 22,6 - - - -
11.  Ptarmica Hill. - - - 3 3,6 - - - -
12.  Tanacetum L. 4 4.4 10 12,1 9 10,7 25 30,1 25 29,1
13 Tripleurospermum - - 7 8,4 8 9,5 6 7.2 7 8,1
Sch.Bip.
Comi 92 100 83 100 84 100 83 100 86 100

Bundan bagga, son nomenklaturada (Yepe-
maroB, 1995) hamg¢inin, Anthemideae tribasinin bir
¢ox novlarinin adi doyismisdir (cadval 2). Cadval
2-don goriindiiyiic  kimi, Azorbaycan florasinda
(1961) 16 novle tomsil olunan Anthemis cinsinda
asagidaki doyisiklikler olmusdur: “®nopa CCCP”-9
(1961) gora ndv sirasina yeni A. talyschensis va A.
coelopoda névleri  olave edilmis, Anthemis
zangelana va A. hyrcana novlari morfoloji olamot-
lorino gora oxsar olduglar1 tigin birlogdirilorak A.
auctriaca; A. rudolphiana isa A. sosnovskyana ad-
landirilmislar.  S.K.Cerepanova (1995) gora A.
grossheimii noviiniin ad1 sinonimi v ilk ad1 olan A.
hausshnechtii ilo avaz edilmisdir. “Koncmekr dio-
pot KaBkaza” (2008) gora A. iberica ilk adi olan A.
cretica noviiniin yarimnovii kimi taqdim olunmus-
dur - A.cretica subsp. iberica (Bieb.) Grierson; A.
rigescens, A. dumetorum, A. talyschensis A.
sachokiana novlari birlasdirilarak A. triumfettii ad-
landirtlmigdir. A.M.Osgoarovun “Azarbaycan flo-
rasinin konspekti”na (2011) gora Anthemis cinsinin
Azorbaycanda 16 novii yayilmisdir. Belo ki,
A.dumetorum vo A. woronovii, homginin A.
karabaghensis vo A. hausshnechtii sarbast novler
kimi saxlanilmigdir. Biz iso apardigimiz aragdirma-
lara goro miioyyan etmisik ki, Anthemis cinsi hal-
hazirda floramizda 14 no6vle tomsil olunur:
A.altissima, A.auctriaca, A.candidissima, A. cotula,
A. dumetorum, A. fruticulosa, A. iberica,
A karabaghensis, A. tinctoria, A. triumfettii, A.
sosnovskyana, A.melanoloma, A. ruthenica,

A.woronowii. A.altissima va A. coelopoda sinonim
novlar olduguna gors biz novii A.altissima, elocs do
A. karabaghensis vo A. hausshnechtii sinonim név-
lor olduguna gors biz novii A. karabaghensis adi ilo
saxlamagi moagsadauygun sayiriq.

Azorbaycan florasinda 13 novla tomsil olunan
Achillea cinsinin torkibinds do (®mopa Asepbaii-
Joxana, 1961) bir sira dayisikliklor olmugdur. Apar-
digimiz (1983-1989-cu illar) Achillea cinsi novlari-
nin bioekoloji xlisusiyyatlori vo efiryagliligina hasr
olunmus tadqiqat isinde Azarbaycan orazisinds bu
cinsin 13 deyil, 14 ndviiniin oldugu miayyan edil-
migdir (Mustafayeva, 1989). Yeni miioyyan olun-
mus név A.nabelekii Heimerl. — nabeleki boyma-
doroni noviidiir. Bu noviin Azorbaycanda olmasi
vaxti ilo A.A. Qrossheym (1949) vo I.P.Mandeno-
vanin (®rnopa ['pysun, 1952) qeyd etdiklori kimi,
Kiirdiistandan tosvir olunmus nabeleki boyma-
dorani noviiniin Talis vo Qarabagda yayilmasi fik-
rini tasdigloyir. Biz bu ndvii Abseronun Novxani
gosabasindan tosvir etmisik. Bu orazi A.nabelekii
ticlin yeni yayilma sahasidir. Bundan basqa, “®jo-
pa CCCP”-o gora (1961) A.santolina novii A.
wilhelmsii adlandirilmigdir. Daha sonra S.K.Cere-
panova (1995) goro Achillea cinsinin 3 novii
A.biserrata, A. ptarmicifolia, A.sachokiana Ptar-
mica cinsina kegmisdir.

“Koncrrekr duopsr  Kapkaza” (2008) va
AM.Osgarovun “Azorbaycan florasinin konspek-
ti”-na (2011) gors iss Ptarmica cins kimi ¢ixardil-
mig, onun noévleri yenidon Achillea cinsinin
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torkibinda olan Ptarmica seksiyasina salinmis vo
imumi olaraq cinsin doyisikliklori bels olmusdur:
A.setacea novii A. millefolium-a, A.sachokiana iso
birlogdirilmigdir.

A.ptarmicifolia ndviing

A.neilrechii iso Azorbaycan florasina golmis yeni
novdiir vo o, dilciksokilli ¢igoklorinin sar1 rangli,
eloco do toxumcalarinin bir godor iri olmast ilo
A.nobilis noviindan farglonir.

Cadval 2. Azorbaycan florasinda Anthemideae tribasi nvlarinin adobiyyat malumatlarina géra konspekti

“diaopa “daopa CCCP” C.K.YepenanoBa “KoHcnekT A.M.Osgarov
Azepoaiizkana” gora  gora gora ¢s1ops1 KaBkaza” “Azarbaycan florasinin
gora konspekti”-na gora

1 2 3 4 5
Anacyclus L. Anacyclus L. Anacyclus L. Anacyclus L. Anacyclus L.
A.ciliatus Trautv. ciliatus Trautv. ciliatus Trautv. ociliatus Trautv. ciliatus Trautv.
Anthemis L. Anthemis L. Anthemis L. Anthemis L. Anthemis L.
altissima L. altissima L. altissima L. altissima L. altissima L.
candidissima Willd. ex auctriaca Jacq. auctriaca Jacq. auctriaca Jacq. auctriaca Jacq.
Spr. candidissima Willd. ex candidissima Willd. ex candidissima Willd. ex candidissima Willd. ex
cotula L. Spreng. Spreng. Spreng. cotula L. Spreng.
dumetorum D.Sosn. coelopoda Boiss. coelopoda Boiss. ofruticulosa Bieb. coelopoda Boiss.
ofruticulosa M.B. cotula L. cotula L. hausshnechtii  Boiss. et cotula L.
grossheimii D.Sosn. dumetorum Sosn. dumetorum Sosn. Reut. dumetorum Sosn.
hyrcana D.Sosn. ofruticulosa M.B. ofruticulosa Bieb. ocretica subsp. iberica ofruticulosa Bieb.

iberica M.B.
melanoloma Trautv.
rigescens Willd.
rudolphiana Ad.

grossheimii Sosn.
iberica M.B.
melanoloma Trautv.
rigescens Willd.

ruthenica M.B. ruthenica M.B. rigescens Willd.
esachokiana talyschensis Fed. ruthenica Bieb.
D.Sosn. tinctoria L. tinctoria L.

tinctoria L. woronowii Sosn. woronowii Sosn.
woronowii D.Sosn. Achillea L. Achillea L.
zangelana D.Sosn. biebersteinii Afan. biebersteinii Afan.
Achillea L. obiserrata M.B. cuneatiloba  Boiss.
biebersteinii Afan. cuneatiloba Boiss. et Buhse

obiserrata M.B. Buhse filipendulina Lam.
cuneatiloba Boiss. et filipendulina Lam. millefolium L.

Buhse millefolium L. nobilis L.
filipendulina Lam. nobilis L. setacea Waldst. et Kit.
grandiflora M.B. ptarmicifolia tenuifolia Lam.
millefolium L. (Willd.)  Rupr.  ex vermicularis Trin.
nobilis L. Heimerl. wilhelmsii C.Koch

setacea Waldst.et Kit.
sachokiana Sosn.
tenuifolia Lam.
vermicularis Trin.
wilhelmsii C.Koch

pubescens Willd.
sachokiana D.Sosn.
santolina L.

setacea Waldst.et Kit.
tenuifolia Lam.

vermicularis Trin. Artemisia L.
Artemisia L. absinthium L.
absinthium L. annua L.

annua L. arenaria D.C.
arenaria D.C. armeniaca Lam.

armeniaca Lam.
austriaca Jacq.
campestris L.
caucasica Willd.
chamaemelifolia Vill.
*dracunculus L.
fasciculate M.B. monogyna
fragrans Willd. Kit.
monogyna  Waldst.et fragrans Willd.

Kit. scoparia Waldst.et Kit.
scoparia Waldst.et Kit. spicigera C.Koch.
splendens Willd. splendens Willd.

austriaca Jacq.
campestris L.
caucasica Willd.
chamaemelifolia Vill.
*dracunculus L.
fasciculate M.B.

szowitziana (Bess.) szowitziana
A.Groosh. Groosh.

spicigera C.Koch. vulgaris L.

vulgaris L. Leucanthemum Mill.
Leucanthemum Hill.  vulgare Lam.
vulgare Lam. Matricaria L.

hausshnechtii Boiss
et Reut.

iberica Bieb.
melanoloma Trautv.

Artemisia L.
absinthium L.
annua L.

arenaria DC.
armeniaca Lam.
austriaca Jacg.
campestris L.
caucasica Willd.
chamaemelifolia Vill.
fasciculate M.Bieb.
lerchiana Web.

monogyna Waldst.et Kit.
scoparia Waldst.et Kit.

spicigera C.Koch.
splendens Willd.
szowitziana

Waldst.et Groosh.

vulgaris L.
Lepidotheca Nutt.

aurea (L.) Kovalevsk.

Leucanthemum Hill.
vulgare Lam.

(Bess.) Matricaria L.

recutita L.
Pyrethrum Zinn.
balsamita (L.) Willd.
carneum Bieb.

*cinerariifolium Trev.

(Bieb.) Grierson
melanoloma Trautv.
ruthenica Bieb.
tinctoria L.
triumfettii (L.) All.
ososnovskyana Fed.
Achillea L.
biebersteinii Afan.
obiserrata Bieb.
cuneatiloba  Boiss.

et Buhse

filipendulina Lam.
grandiflora Bieb.
millefolium L.
neilrechii A.Kern.
nobilis L.
optarmicifolia
Rupr. ex Heimerl.
tenuifolia Lam.
vermicularis Trin.
wilhelmsii C.Koch
Artemisia L.
abrotanum L.
absinthium L.
annua L.
oaraxina
armeniaca Lam.
austriaca Jacqg.
caucasica Willd.
chamaemelifolia Vill.
*dracunculus L.
fragrans Willd.
incana (L.) Druce
marschalliana Spreng.

(Willd.)

Takht.

(Bess.) santonica L.

scoparia Waldst.et Kit.
spicigera C.Koch.
splendens Willd.
oszowitziana
Groosh.
tschernieviana Bess.
vulgaris L
Leucanthemum Hill.
vulgare Lam.
Matricaria L.
aurea (Loefl.) Sch.
*matricarioides

(Bess.)

(Less.)

hausshnechtii  Boiss. et
Reut.

iberica Bieb.
karabaghensis Mikheev
melanoloma Trautv.
ruthenica Bieb.

tinctoria L.

triumfettii (L.) All.
sosnovskyana Fed.

et woronowii Sosn.

Achillea L.
biebersteinii Afan.
biserrata Bieb.
cuneatiloba Boiss.
et Buhse
filipendulina Lam.
grandiflora Bieb.
millefolium L.
neilrechii A.Kern.
nobilis L.
ptarmicifolia
Rupr. ex Heimerl.
tenuifolia Lam.
vermicularis Trin.
wilhelmsii C.Koch
Artemisia L.
abrotanum L.
absinthium L.
annua L.

araxina Takht.
armeniaca Lam.
austriaca Jacq.
caucasica Willd.
chamaemelifolia Vill.
*dracunculus L.
fragrans Willd.

incana (L.) Druce
marschalliana Spreng.
santonica L.

scoparia Waldst.et Kit.
spicigera C.Koch.
splendens Willd.
szowitziana

Groosh.
tschernieviana Bess.
vulgaris L
Leucanthemum Hill.

(Willd.)

(Bess.)
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Matricaria L.

aurea (L.) Boiss.
chamomilla L.
Pyrethrum Gaertn.
balsamita (L.) Willd.
carneum M.B.
cheilanthifolium
D.Sosn.

chiliophyllum F. et M.
*cinerariifolium Trev.
corymbosum (L.) Willd.
odaghestanicum

( Boiss.) Flerov
divaricatum D.Sosn.
grossheimii D.Sosn.
okomarovii D.Sosn.
kotschyi Boiss.
okubense A.Grossh.
oleptophyllum Stev. ex
M.B.
longipedunculatum
D.Sosn.

macrophyllum (Waldst.
et Kit) Willd.
emeyerianum D.Sosn.
myriopyllum C.A.M.
niveum Lag.
ordubadense Manden.
parthenifolium Willd.
opunctatum (Desr.)
Bordz. ex D.Sosn.
roseum (Ad.) M.B.
sericeum (Ad.) M.B.
sevanense D.Sosn.
sosnowskyanum
A.Grossh.

tamrutense D.Sosn.
transcaucasicum
D.Sosn.

uniflorum F. et M.
Tanacetum L.
canescens D.C.
millefoliatum F. et M.
tabrisianum  (Boiss.)
A.Grossh.

tenuissimum  (Trautv.)
A.Grossh.
Chamaemelum Mill.
ocaucasicum  (Willd.)
Boiss.

disciforme  (C.A.M.)
Vis.

inodorum (L.) Vis.
karyaginii Manden. et
Sof.

melanolepis Boiss. et
Buhse

monticolum Boiss. et
Huet.

praecox (M.B.) Vis.
silaifolium (Stev.)
Trautv.
otranscaucasicum
Manden.
*Chrysantemum L.
*indicum L.

aurea (L.) Boiss. coccineum (Willd.) Porter vulgare Lam.
*matricarioides (Less.) Worosch. recutita L. Matricaria L.
Porter corymbosum (L.) Scop.  Tanacetum L.=Pyrethrum aurea (Loefl.) Sch.
recutita L. odaghestanicum  (Rupr. Zinn. *matricarioides (Less.)
Pyrethrum Zinn. ex Boiss.) Fler. abrotanifolium (L.) Druce Porter
balsamita (L.) Willd.  grossheimii Sosn. argyrophyllum (C.Koch.) recutita L.
*cinerariifolium Trev. okomarovii Sosn. Tzvel. Tanacetum L.=Pyrethrum
coccineum (Willd.) kotschyi Boiss. balsamitoides  (Nabelek) Zinn.
Worosch. okubense Grossh. Chand. abrotanifolium (L.) Druce
corymbosum (L.) Willd. oleptophyllum Stev. ex canescens DC. argyrophyllum  (C.Koch.)
odaghestanicum (Rupr. Bieb. chiliophyllum (Fisch. et Tzvel.
ex Boiss.) Rupr. ex macrophyllum (Waldst. et C.A.Mey.) Sch.Bip. balsamitoides  (Nabelek)
Flerov Kit) Willd. *cinerariifolium Trev. Chand.
grossheimii Sosn. emeyerianum Sosn. coccineum (Willd.) canescens DC.
okomarovii Sosn. ordubadense Manden. Grierson chiliophyllum (Fisch. et
kotschyi Boiss. parthenifolium Willd. corymbosum (L.) Sch.Bip. C.A.Mey.) Sch.Bip.
okubense Grossh. opunctatum (Desr.) duderanum (Boiss.) Tzvel. *cinerariifolium Trev.
oleptophyllum Stev. ex Bordz. ex Grossh. et dumosum Boiss. coccineum (Willd.)
M.B. Schischk. kotschyi (Boiss.) Grierson  Grierson
macrophyllum (Waldst. sericeum (Adams.) Bieb. oleptophyllum Stev. ex corymbosum (L.) Sch.Bip.
et Kit) Willd. sevanense Sosn. Bieb. duderanum (Boiss.) Tzvel.
ordubadense Manden.  osilaifolium Stev. emeyerianum Sosn. dumosum Boiss.
parthenifolium Willd.  Ptarmica Hill. millefoliatum  Fisch. et kotschyi (Boiss.) Grierson
opunctatum (Desr.) biserrata (Bieb.) DC. Mey. oleptophyllum Stev. ex
Bordz. ptarmicifolia (Willd.) niveum Lag. Bieb.
roseum (Adam) M.B.  Galushko parthenifolium (Willd.) meyerianum Sosn.
sericeum (Adam) M.B. sachokiana (Sosn.) Klok. Sch.Bip. millefoliatum  Fisch. et
sevanense Sosn. et Krytzka opunctatum (Desr.) Mey.
Tanacetum L. Tanacetum L. Grierson niveum Lag.
canescens D.C. argyrophyllum (C.Koch.) sericeum (Adams.) parthenifolium
chiliophyllum (F. et M.) Tzvel. Sch.Bip. (Willd.) Sch.Bip.
Sch.Bip. canescens DC. osilaifolium (Stev.) punctatum
longipedunculatum chiliophyllum (Fisch. et Sch.Bip. (Desr.) Grierson
(Sosn.) Tzvel. C.A.Mey.) sorbifolium (Boiss.) sericeum
millefolium (L.) Tzvel. longipedunculatum Grierson (Adams.) Sch.Bip.
myriopyllum Willd. (Sosn.) Tzvel. tabrisianum (Boiss.) osilaifolium (Stev.)
tamrutense D.Sosn. millefoliatum  Fisch. et Groosh. Sch.Bip.
tabrisianum (Sosn.) Mey. tamrutense (Sosn.) Sosn.  sorbifolium (Boiss.)
Sosn. tabrisianum (Boiss.) uniflorum  (Fisch. et Grierson
tenuissimum  (Trautv.) Sosn. et Takht. C.A.Mey. ex DC.) tabrisianum
Grossh. tamrutense (Sosn.) Sosn. Sch.Bip. (Boiss.) Groosh.
uniflorum (F. et M.) Sch.Bip. *vulgare L. tamrutense (Sosn.) Sosn.
Sch.Bip. tenuissimum (Trautv.) ozangezuricum Chand. uniflorum (Fisch. et
Tripleurospermum Grossh. Tripleurospemum C.A.Mey. ex DC.) Sch.Bip.
Sch.Bip. = uniflorum  (Fisch. et Sch.Bip.= *vulgare L.
Chamaemelum Mill.  C.A.Mey.) Sch.Bip. Chamaemelum zangezuricum Chand.
caucasicum  (Willd.) Tripleurospermum Mill. Tripleurospermum
Hayek. Sch.Bip.= ocaucasicum (Willd.) Sch.Bip.= Chamaemelum
disciforme (C.A.Mey.) Chamaemelum Mill. Hayek. Mill.
Sch.Bip. ocaucasicum (Willd.) disciforme (C.A.Mey.) ocaucasicum (Willd.)
inodorum (L.) Sch.Bip. Hayek. Sch.Bip. Hayek.
karyaginii (Manden. et disciforme(C.A.Mey.) inodorum (L.) Sch.Bip. disciforme (C.A.Mey.)
Sof.) Pobed. Sch.Bip. parviflorum (Willd.) Sch.Bip.
parviflorum karyaginii (Manden. et Pobed. karjaginii  (Manden. et
(Willd.) Pobed. Sof.) Pobed. tenuifolium (Kit.) Freyn.  Sof.) Pobed.
subnivale Pobed. monticolum Bornm. otranscaucasicum parviflorum (Willd.)
transcaucasicum parviflorum (Willd.) (Manden.) Pobed. Pobed.
(Manden.) Pobed. Pobed. perforatum
perforatum (Merat.) (Merat.) M.Lainz.
M.Lainz. tenuifolium
otranscaucasicum (Kit.) Freyn.
(Manden.) Pobed. transcaucasicum
otzvelevii Pobed. (Manden.) Pobed.
*Chrysantemum L. *Chrysantemum L.
*indicum L. *indicum L.
*maximum L. *maximum L.
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A. setacea morfoloj1 qurulusca va efir yaginin
komponent tarkibina (mentol, 1,8-sineol) géra A.
millefolium (evgenol, izoevgenol) noviindon forg-
londiyindan biz onu sorbast név kimi saxlamisiq.
Yuxarida geyd etdiyimiz kimi A.nabelekii torofi-
mizdan Azarbaycan florasi tigiin tosdiglonmisdir. O,
efir yagmin osas komponent torkibino (evgenol,
timol) gora do A. nobilis (sitronellal, kamfora) va A.
setacea (kamfora, izoevgenol) novlorindon forglanir
(Mycradaesa, 2009).

Apardigimiz aragdirmalara goéra cins hal-hazir-
da 13 novle floramizda tomsil olunur: A.
biebersteinii, A. biserrata, A. cuneatiloba, A.
filipendulina, A. millefolium, A. nabelekii, A.
neilrechii, A. nobilis, A. ptarmicifolia, A. setacea,
A. tenuifolia, A. vermicularis, A. wilhelmsii. A.
ptarmicifolia vo A. grandiflora sinonim névlor ol-
dugu tglin, son adabiyyat molumatalarini nazors
alarag, biz onlardan birinin - A. ptarmicifolia adinin
galmasini zaruri saydiq.

Matricaria cinsinin  M.chamomilla né&vii
“®daopa CCCP”-o gors (1961) M. recutita, M.aurea
novii S.K.Cerepanova goro (1995) Lepidotheca
aurea, sonralar iso “Koncmnekr ¢uopsr KaBkaza”
(2008) gora iso yenidon M.aurea adlandirilmisdir.
M. matricarioides (Less.) Porter novii iso 6lkomiz-
do becarilir. Hal-hazirda Matricaria cinsi Azarbay-
canda 3 novle tomsil olunur: M. recutita, M.aurea
va M. matricarioides.

Tribanin on boyiik cinslarindon olan Pyrethrum
cinsi Azarbaycan florasinda (1961) 27 yabani va 1
madani, Tanacetum iss 4 novlo tomsil olmusdur. Son
nomenklatur doyisiklikloro osasen (Yepemnanos,
1995) Pyrethrum cinsinin 5 novii Tanacetum
cinsinin tarkibino ke¢diyina gora cins floramizda 9
novle, Pyrethrum cinsi iss Chamaemelum silaifolium
(Stev.) Trautv. novii do onun torkibine kegdiyinoa
gbra (Pyrethrum silaifolium Stev.), Azorbaycan
arazisinda 23 yabani va 1 madani n6vla tomsil olun-
musdur. Son illorin odobiyyat molumatlarina gora
(Osgorov, 2011; Koncnekr ¢uiopsl Kapkaza, 2008)
iso Pyrethrum cinsi biitiinliikla Tanacetum cinsinin
torkibino kegmis vo cins floramizda 25 névlo
saciyyalanir (cadval 3).

Biz Pyrethrum cinsinin sarbast cins kimi saxla-
nilmasinin torafdartyiq. Ciinki morfoloji qurulusuna
gbra Pyrethrum cinsi Tanacetum cinsindan forg-
lonir. Bildiyimiz kimi, Tanacetum cinsi novlarinda
dilciksakilli ¢igaklor ya yoxdur, ya da ¢ox qisadr,
asasan sabatlorinds borusokilli gigoklor stiinliik
toskil edir vo biitlin ¢igaklar sar1 rangdadir. S.K.Ce-
repanov da Pyrethrum cinsinin dilciksokilli ¢igok-
larinin ¢ox qisa va sar1 rongds olan novlarini Tana-
cetum cinsino kecirmis, lakin dilciksokilli ¢i¢oklo-
rinin yaxs1 inkisaf etmis, ag vo ¢ohrayi rongds olan
novlarini isa Pyrethrum cinsinin torkibinds saxla-
migdir. N.N. Svelyov da (®mopa CCCP, 1961)
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Pyrethrum cinsini dilciksakilli ¢igaklarinin rangino
gors Sorbast cins kimi saxlamigdir. Biitiin bunlar
nozoro alarag, bizo goro hal-hazirda Pyrethrum
cinsi floramizda 17 (P. balsamita, P. Cinera-
riifolium, P. carneum, P. coccineum, P. silaifolium,
P. daghestanicum, P. komarovii, P.kotschyi, P.
meyerianum, P. punctatum, P. corymbosum, P.
leptophyllum, P. parthenifolium, P. niveum, P.
sevanense, P. sericeum, P. Macrophyllum),
Tanacetum isa 8 (T. argyrophyllum, T. canescens,
T. chiliophyllum, T. uniflorum, T. dumosum, T.
millefoliatum, T. tabrisianum, T. tamrutense) n6évlo
tomsil olunur.

Azorbaycan florasinda 9 novii olan vo Cha-
maemelum adi ilo taninan, sonralar (7 név “®iopa
CCCP”-2 vo 8 n6v — S.K.Cerepanova gora) Vo hal-
hazirda (6 nov - “Koncnekr ¢iopsl KaBkaza” va 7
nov - A.M.Osgorova (2011) gora) iso Trip-
leurospermum adlanan cinsin torkibinds do bir sira
dayisikliklor olmusdur (cadval 3). Belo ki, S.K.Ce-
repanova (1995) goro Chamaemelum inodorum
novii  Tripleurospermum  perforatum;  Cha-
maemelum praecox - Tripleurospermum par-
viflorum; Chamaemelum karjaginii vo Ch.me-
lanolepis  Tripleurospermum  karjaginii, Cha-
maemelum  monticolum - Tripleurospermum
monticolum;  Matricaria  azerbaidshanica -
Tripleurospermum tzvelevii, “Koncnekt ¢uopst
Kagkasza” (2008) vo A.M.Osgorova (2011) gors iso
Tripleurospermum  perforatum, Chamaemelum
inodorum novlori  Tripleurospermum inodorum;
Tripleurospermum tzvelevii, Matricaria
azerbaidshanica - Tripleurospermum tenuifolium;
Chamaemelum caucasicum, Ch.karjaginii,
Ch.melanolepis - Tripleurospermum caucasicum
adlandirilmisdir. Hal-hazirda  Tripleurospermum
cinsinin floramizda 7 (T. inodorum, T. tenuifolium,
T.caucasicum, T. transcaucasicum, T. disciforme,
T.monticolum, T. parviflorum) néviiniin oldugu
miioyyan edilmisgdir.

Tribanin Chrysantemum cinsinin bizo malum
Ch. indicum novi ils yanasi, hal-hazirda 6lkemizds
Ch. maximum novii do becarilir.

Biz olbatto ki, APG Il sistemi ilo do tanisiq.
Bu sistem ¢igokli bitkilorin tasnifatinin miiasir
taksonomik sistemidir. Burada ossasen boyiik tak-
sonlar — sira vo fosilolor tomsil olunmusdur (An-
giosperm Phylogeny Group, 2009).

Aparilmis todgigatlara osasen, son nomenk-
latura (Yepemanos, 1995) vo odabiyyat molumat-
lari1 (drnopa Azepbaiimkana, 1961; dnopa CCCP,
1961; Koncnekr ¢nopsr Kapkaza, 20089sgarov
2008; 2011) miiqayisali tahlil etdikdon sonra, miiay-
yan etmisik ki, Azarbaycan florasinda hal-hazirda
Anthemideae tribasinin 10 cinsdo camlonon 108 no-
viina rast galinir (cadval 3).



AZzorbaycan Florasinda Anthemideae Cass. (f2S. Asteraceae Bercht. et J.Presl)

Cadval 3. Azarbaycan florasinda Anthemideae tribasinin cins vo ndvlafi

Ne Cinslar Névlorin say1 Umumi saya goéra %-i
1. Anacyclus L. 1 0,9
2. Anthemis L. 14 13.0
3. Achillea L. 13 12.0
4. Artemisia L. 42 8.9
5. Matricaria L. 3 2.8
6. Leucanthemum Hill. 1 0.9
7. Chrysanthemum L. 2 19
8. Pyrethrum Zinn. 17 15.7
9. Tanacetum L 8 74
10. Tripleurospermum Sch.Bip. 7 6.5
Comi 108 100

Cadval 4. Azarbaycan florasinda yayilan Anthemideae tribasinin névlori

Novlar

Anthemis iberica Bieb., oA. fruticulosa Bieb., o A. sosnovskyana Fed., A. ruthenica Bieb.,
A. candidissima Willd. ex Spreng., A. karabaghensis A.D.Mikheev, A. cotula L., A.
tinctoria L., A. triumfettii (L.) All., A. melanoloma Trautv., A. altissima L., A. austriaca

oAchillea biserrata Bieb., oA. ptarmicifolia (Willd.) Rupr. ex Heimerl., A. millefolium L.,
A. nobilis L., A. neilrechii A.Kern., A. nabelekii Heimerl., A. setacea Waldst. et Kit., A.
A. cuneatiloba Boiss. et Buhse, A. wilhelmsii

Artemisia dracunculus L., A. tscherneviana Bess., A. marschalliana Spr., A. sosnovskyi
Krasch., 4. scoparia Waldst. et Kit., A. scoparoides Grossh., A. orientalis Willd., A.
A. atropatona Rzazade, A. vulgaris L., A. armenica Lam., A.
chamaemelifolia Vill., A. annua L., A. absinthium L., A. caucasica Willd., A. splendens
Willd., A. spicigera C. Koch., A. fragrans Willd., 4. szowitsiana (Bess.) Gros., A.
divaricata (Grossh.) Rza., A. eldarica Rzazade, A. Issayevi Rzazade, A. paucflora Web., A.
hanseniana (Bess.), A. hans. var. phyllastachys Rza., A. han. var. yasamalica Rza., A.
apscheranica Rzazade, A. kobstanica Rzazade, A. nachitschevanica Rza., A. fedorovii
Rzazade, A. prilipkoana Rzazade, A. iskenderiana Rzazade, A. isken.var. babadaq Rza., A.
iskn. var. konagkendica Rza., A. muganica Rzazade, A. chazarica Rzazade, A. popovii
Rzazade, A.abratanum L., A. fasciculata Bieb., A. salsoloides Willd., A.laschinica

Ne Cinslor
1. Anacyclus L. o Anacyclus ciliatus Trautv.
2.
Anthemis L.
Jacq., A. dumetorum Sosn., A. woronowii Sosh.
3.
Achillea L.
filipendulina Lam., 4. biebersteinii Afan.,
C.Koch, A. vermicularis Trin., A. tenuifolia Lam.
4,
Artemisia L..
austriaca Jacq.,
Rzazade, A.dagistanica Rzazade
5. Leucanthemum Hill. Leucanthemum vulgare Lam.
6. Matricaria L.

Matricaria aurea (Loefl.) Sch.Bip., M.recutita L., *M.matricarioides (Less.) Porter

Pyrethrum balsamita (L.) Willd., *P. cinerariifolium Trev.,, P. carneum Bieb., P.
coccineum (Willd.) Worosch., oP. silaifolium Stev., oP. daghestanicum (Rupr. ex Boiss.)
Fler., oP. komarovii Sosn., P.kotschyi Boiss., @ P. meyerianum Sosn., o P. punctatum
(Desr.) Bordz. ex Grossh. et Schischk., P. corymbosum (L.) Scop., o P. leptophyllum Stev.
ex Bieb., P. parthenifolium Willd., P. sevanense Sosn., P. sericeum (Adams.) Bieb., P.

Tanacetum argyrophyllum (C.Koch.) Tzvel., T. canescens DC., T. chiliophyllum (Fisch. et
C.A.Mey.) Sch.Bip., T. uniflorum (Fisch. et C.A.Mey.) Sch.Bip., T. dumosum Boiss., T.
millefoliatum Fisch. et Mey., T. tabrisianum (Boiss.) Sosn. et Takht., T. tamrutense (Sosn.)

Tripleurospermum inodorum (L.) Sch.Bip., oT. tenuifolium (Kit.) Freyn., oT.caucasicum
(Willd.) Hayek., oT. transcaucasicum (Manden.) Pobed., T. disciforme (C.A.Mey.)
Sch.Bip., T.monticolum Bornm., T. parviflorum (Willd.) Pobed.

7. Pyrethrum Zinn.
macrophyllum (Waldst. et Kit) Willd.
8. Tanacetum L.
Sosn. Sch.Bip.
9. Tripleurospermum Sch.Bip.
10. Chrysanthemum L. * Chrysanthemum indicum L., *Ch.maximum L.

Codval 4-don goriindiiyli kimi, tribanin, tak-
sonomik baximdan, oan ¢ox nov saymna Artemisia,
Pyrethrum, Anthemis, Achillea, bir qgodor az
Tanacetum, Tripleurospermum, daha az iss
Matricaria, Chrysanthemum,  Anacyclus vo
Leucanthemum cinslori malikdir. Cadval 4-do isa
Anthemideae tribasimin névlari tosvir olunmusdur.

Tribanin névlarina diizenlikdon tutmus alp dag
qursagma qoadoar quru yamaclarda, qayaliglarin cat-
larinda, ¢ingilliglarda, mesoalords, baglarda, goman-
lorda, ¢ay kenarlarinda, okinlords, tokiintiilii yerlor-
do, agaclar va kolluqglar arasinda, yol boyunca rast
galmak olar. Niimayandolori, demak olar ki, hamisi
faydali bitkilor olub, dorman, efir yagli, texniki,
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yem, dekorativ va s. bitkilor kimi istifads olunurlar
(Mustafayeva, 2009; Mustafayeva, 2009; Musta-
fayeva, 2011; Mycradaea, 1989; Mycradaena,
2010; Mycradaesa u np., 2011; Sahmurova, 2010).
Onlar asasan alaq, meso-gomoan, mesa-kol, dag-kse-
rofit, ¢al-goman, ¢oman-bozqir, dag-¢gomon bitkilik
tiplorinin niimayoandaloridir.
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PeBusus Tpuont Anthemideae Cass. (cem. Asteraceae Bercht. et J.Presl)
Dyopbl A3epodaiimkana

C.J. MycradaeBa
HUnemumym 6omanuxu HAHA
B craThe NPHBOIWTCS CPaBHUTEIBHBIN aHAIM3 TAKCOHOMHYECKOTO cocTaBa TpuObl Anthemideae dmopsr
AzepOaiimkana. B pe3ynapTaTe MpOBEACHHBIX HMCCIICIOBAHUN YCTAHOBJICHO, YTO B HACTOSIIEE BpEeMs BO
¢bnope AzepbOaiimkana Tpuda Anthemideae npencrasnena 10 pogamu u 108 Bugamu.
Knwuesvie cnosa:. Asteraceae, Anthemideae, mpuba, poo, éuo, maxconomus
Revision of Tribes of Anthemideae Cass. (family Asteraceae Bercht. et J.Presl)
in the Flora of Azerbaijan

S.C. Mustafayeva

Institute of Botany
The article presents a comparative analysis of the taxonomic composition of the genera and species of the
tribe Anthemideae in the flora of Azerbaijan. Currently the tribe Anthemideae is represented by 10 genera

and 108 species in the flora of Azerbaijan.

Key words: Asteraceae, Anthemideae, tribe, genus, species, taxonomy
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Abseronda Tut Agacina Zarar Veran Tut Canaqh Yasticasimin (Homoptera,
Pseudaulacaspis Pentagona (Targ-Toz.)) Parazit va Yirticilari

G.9. ismayilova

AMEA Zoologiya Institutu, A.Abasov kiig., 1128 dénga, Baki AZ1073;Azarbaycan;

E-mail:gulnas-ikmet@mail.ru

Mbaqalada tut agacina ciddi zarar veran Pseudaulacaspis pentagona (Targ-Toz.) - tut ¢anaqh yasticasin-
dan vd onun biotonzimlonmasinds istirak edan parazit vo yirticilar hagqinda molumat verilir. Miioy-
yon olunmusdur ki, bu zararvericinin saymin biotonzimlanmasinda yirticr Chilocorus bipustulatus L.
parabiizani va parazit Encarsia auranti (Chalcididae) daha effektlidir. Tut ¢canaqh yasticasina qarsi
bioloji miibarizads istifads etmak maqsadilo onlarin bioekoloji xiisusiyyatlori, tasarriifat ohomiyyati va

yayillmalar1 6yronilmisdir.

Acgar sézlar: tut agaci, zararverici, yastica, parazit, bocak, bioloji miibarizo

GIRIS

Tut agaci tutkimilor (Moraceae) fasilosinin tut
cinsina (Morus) daxildir. Bu cinsin niimayandalori
miilayim, tropik va subtropik zonalarda genis yayil-
musdir. Azorbaycanda tut bitkisinin bir ¢ox névlari
yayilib, eyni zamanda qiymotli bitki kimi respubli-
kanin oksor rayonlarinda ¢ox qoadimdon becarilir.
Abseronda qara vo ag tut daha genis yayilmisdir. Tut
bitkisi uzundmiirlii, tez boyiiyon, ¢oxillik agac cin-
sina aid olub, isiq va istilik sevan bitkidir, susuzluga
doziimliidiir. Arigiliq senayesindo boyiik shomiyyati
vardir. Koklarinin gqabigindan va yarpaqlarindan dor-
man vasitasi kimi istifads edilir. Tacinin sixligina va
agaclarin dekorativliyino goro ag tutun bir sira for-
malar1  (aglayan, sarsgokilli, piramidal, qizili, ilan
formal1) dekorativ bitki kimi yasayis montogolorinin
yasillagdirilmasinda istifads olunur. Qidali maddalori
ilo zongin olan tutun yarpaqglar1 ipok qurdunun tir-
tillar1 ti¢tin avazolunmaz gida monbayidir. Tut agaci
yalniz ipokgilik {ligiin xammal olmayib, insanlarin
orzaq rasionunda da oshomiyyatli yer tutur. Tut agaci
da diger meso vo meyve agaclart kimi zorarvericilor
torafindon yoluxurlar. Son illords askar olunmusdur
ki, tut agacina bir sira hoasoratlar ciddi ziyan vurdu-
guna goro bu bitkinin sistemli gokildo miihafizays
ehtiyaci vardir. Senaye va orzaq moehsulu kimi sho-
miyystini nozoro alaraq Abseron yarimadasinda tut
agacinin inkisafina vo ¢coxalmasina tasir edon zoror-
vericilarinin n6v torkibinin askar edilmosi, onlarin
bioekoloji xtisusiyyatlari, yayilmasi vo entomofag-
larinin dyranilmasi vacib masalalardan biridir.

MATERIAL VO METODLAR
Materialin toplanmast vo islonmasi entomolo-
giyada qgobul edilmis tsullarla hoyata kegirilmisdir

(bopxcernyc, 1963, Ismayilova va b., 2008). Miisa-
hidalor secilmis eyni bitkilor tizorindo aparilmigdir. Bu
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magsadls hor dekadada agaclardan 50 yarpaq v ya 10
sm uzunlugunda 10 zog gotiiriilmiisdiir. Baslica ndv-
lorin inkisaf fenologiyasi Oyronilmigdir. Yasticalar
bitkilarlo birlikde qurudulmusdur. Parazitlori Oyran-
mok {iclin yoluxmus budaqglar gapali sliso qablara
yigilmisdir. Tadgiqat miiddstinde ¢oxlu sayda sokillor
vo videomateriallar ¢okilmisdir. Mogalodo verilmis
sokillor 2007-2008-cu illords Sony DSC-T70 foto-
aparati ilo ¢okilmis vo soxsi arxivds saxlanilir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Son dovrlordo Abseronda tut ¢anaqli yasticast
tut bitkisinin ciddi zararvericisina ¢evrilmisdir. Tut
canaql yasticasinin vatoni Cin, Koreya vo Yaponi-
yadir. Karantin zorarvericidir. Polifag olduguna
g0ra, tutdan basqa bir ¢ox meyvea Vo meso agac-
larina, gilomeyvo vo dekorativ bitkilora zoror vurur
(Mustafayeva, 2003). Zog, budaq va govdodo mas-
kunlagir. Yoluxma yiiksok oldugda tutun hatta
meyvalorinds do maskunlagaraq, mshsulu mohv
edirlar. Bitkinin girasi ilo gidalanaraq onlarin zoiflo-
Masina Vo qururmasina sabab olur. Yumurta qoyma
gabiliyyatinin ¢ox yiiksak olmasi, ekoloji sixlig1 bu
zararvericinin ¢ox siiratlo yayilmasina sabab olur.
Populyasiyanin sixligi yiiksok oldugda budaglarin
cavan zoglarinda yalmz disilor moskunlasir (Sakil
1). Erkoklor osason galin budaglarda ve goévdado
iistiinliik toskil edirlor. Giiclii yoluxma zamani er-
koklarin populyasiyasiin say1 ¢ox oldugda agacin
budagi erkok ¢anaqlarla o gadar six olur ki, budaq
tomamilo agappaq gorinir (Saokil 2.). Yastica kas-
kin cinsi dimorfizma malikdir. Mayalanmig digilor
qislayirlar. Disinin inkisafi ¢anagin altinda gedir.
Yetkin disi fordin ¢anagi dairovi vo ya oval for-
mada olur, badoninin uzunlugu 1,0-1,55 mm, ¢a-
nagin diametri iso 1,7-2,8 mm olub, ag va ya ¢irkli
ag rongdadir, sanki 3 his-sadoan ibaratdir.
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Sakil 1. Tut budaginda tut ¢canaqli yastlcmfn di
fardlori

si

Sakil 2. Tut budaginda tut ¢anaqli yasticasinin erksk
fordlori

Horokatsizdir, qanadsizdir, ayaqlart vo gozii yox-
dur, bigciglart reduksiyaya ugrayib. Badonlori sa-
rimtil narinct rongds olur. Erkoklarin ¢anagi uzun-
sov ag rangli olub, galxanin bas hissasinds siirfs qa-
bi1g1 va uzununa 2 novsokilli sirmmu var. Yetkin er-
kokin uzunlugu 0,5-1,0 mm olub, sar1 rangli vo ga-
nadlidir. Tut ¢anaql yasticasinin fenologiyasini 6y-
rondikds onlarin 3 nasil verdiyi molum olmusdur. I
naslin inkisafi erken yazda baglayir. Bu zaman yu-
murtalar disi fardin yumurta borularinda inkisaf
edir vo mayn I-1l ongiinliiyiinden etibaron yumurta
goymaga baslayirlar. Onlarin reproduksiyas1 zama-
n1 yumurtalarinda dixroizm miisahids olunur. Agiq
sar1 rangli yumurtalardan erkoklor, tiind narinci rong-
lilordon iso disilor inkisaf edir. Yumurtadan ¢ixmis
”avara fordlor” do homin ronglerdos olurlar. Canagin
altinda ya qarisiq, ya da eyni rongli yumurtalara rast
golmok olur.Yumurtalar1 qoyarken zancir kimi bir-
birina yapismis olurlar. Zoncirde bozon 10 vo daha
artiq yumurta bitisik ola bilir (Sokil 3). Disilor cana-
g altma 40-dan 170-o godor yumurta qoya bilirlor.

May ayinda avara fardlor ¢ixir. Avaralarin ¢i-
x1s1 2 hofto miiddstinds may ayinda havanin orta
temperaturu 14,5°C olduqda bas verir. I yas morho-
losinin siirfalori mayimn sonunda gabigini doyisorok
agacin zoglarina yapisaraq ag qalxanla ortiiliir vo 1l
yas morholasina kegirlor. lyunun avvalinds 1I yas
moarhalosindon yetkin disilora kegirlor. 1 naslin
erkoklorinin ugusu 10 giin davam edir.

Abseronda Tut Agacina Zarar Veran Tut Canaqli

Sakil 3. Tut -ganaqh yasticasinin yumurta qoyma
prosesi

Sakil 4. Tut ¢anagl yasticasinin paraziti Encarsia auranti

I naslin erkoklorinin ugusu iyulun sonu, avqustun
avvalinds bas verir. Il naslin ugusu iso oktyabrda
olur. Bu zaman ham I1, ham da Il naslin erkaklarine
rast golinir. Orta giinliik temperatur 6-11 °C olduqda
disilor yumurta qoyurlar. Iyunun II ongiinliiyiiniin
sonunda populyasiyada artiq cinsi yetkin disilora
tosadiif olunur. II naslin disileri avqustun sonundan
sentyabrin avvalina kimi davam edir. IIT naslin cavan
disilori oktyabrin ovvalinds v ortalarinda goriiniir-
lor. Tut canaqli yasticasinin tobii diigmenlarinin siya-
hisina 27 ndv parazit vo 20 nov yirtict hogorat daxil-
dir (KoncrantunoBa, 1990). Bunlardan on effektlisi
Encarsia berlesai sayilir. Bir sira 6lkalordo zororve-
ricinin saymin azalmasinda bioloji vo inteqrir mii-
barizads ondan istifads edilir. Azerbaycanda tut ¢a-
naqli yasticasinin say tonzimindo Aphytis proclia
Walker, Encarsia aurantii  (Sokil 4) wo
Aspidiotiphagus citrinus miihiim rol oynayir. Aphytis
proclia polifagdir, miixtolif ¢anaqli yasticalarda
parazitlik edir. Aphytis proclia xarici parazitdir,
yumurtasint ¢anagin altindaki yasticanin badoninin
tizarina qoyur.

Yumurtadan ¢ixan siirfo yasticanin badeni ilo
gidalanir, boyliyiir vo puplasir. Aphytis proclia yu-
murta, siirfa va pup marhalasinda ¢anaqli yastica-nin
disi fordinin igorisindo quslayir. Parazit sarimtil
ronglidir. I naslin parazitlori mayda ugur (Sokil 5). |
noslin tam inkisafi 30-35 giindiir. fldo 4-5 nosil verir.
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Digar novlor- Encarsia aurantii vo Aspidiotiphagus
citrinus endoparazitdirlor, yasticanin bodoni daxi-
linds inkisaf edir. Encarsia aurantii az saylhidir, tut
canaql yasticasinin say tonziminds rolu azdir.

Sakil 5. Parazitin tut ¢anaqli yasticasinin ¢anaginda
acdig1 ugus doliyi.

Abseron yarimadasinda tut bitkisinds tut ¢a-
naqlt yasticasinin sayimin tenzimlonmasinda xilo-
korus bdcayinin miihiim shomiyyati vardir. Chiloco-
rus bipustulatus L. (Linnaeus, 1758) faydali nov
olub, Avropada, Rusiyanin Avropa hissasinin canu-
bunda, Sibirds, Qafgazda, Orta Asiyada, Baykalyani
orazilords, Monqolustanda genis yayilmigdir (Sokil
6). Meso vo parklarda,isiqli baggalarda rast galinir.
Chilocorus bipustulatus parabiizoni yasticalarmn, ag-
ganadlinin yirticist kimi geyd olunmusdur. Abse-
ronda genis yayilmigdir. Yalniz agaclarda miisahido
olunur. May ayindan oktyabr ayina kimi hom imaqo,
ham da stirfalarins rast galmak olur.

Osas qidasimni Diaspididae fasilasinin yasticalari
toskil edir. Qida azlig1 olduqda yalang1 ¢anaqli yasti-
calari, o ¢limlodon avstraliya sirimli yastica ilo gida-
lanirlar. Hom siirfalori vo ham do yash fordlori ¢ox
acgozdiir. Qidasin1 sona qodor siiratlo yeyirlor. Bu
bocaklor 6ziinamaxsus garamtil qirmizi rangds olub,
basi agiq rongli, dos, qarinciq vo ayaqlart qirmizidir.
Soyuga davamli deyillor. Badonin uzunlugu 3-5 mm
olub, bigciglart 8 bugumludur. Xilokorus bdcayi
Abseronda 2 nasilds inkisaf edir. Birinci nasil iyun
aymin sonunda, 2 nasil sentyabrin ovvoalinds basa
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catir. Yetkin morholods agaclarin govdosinds olan
catlarda, budaqglarin qoltuq hissasinds, kokotrafi
torpaq catlarmin giinas diison yerlorinds qislayirlar.

Sakil 7. Ch. bipustulatus bocayinin topa halinda
qoyulmus yumurtalari

-

Sakil 8. Ch. bipustulatus bocayinin 11 yas siirfasi

Qiglaman kegiron bocoklor havanin temperaturun
dan asili olaraq martin sonu, aprelin avvalinds yasti-
calarla yoluxmus agaclarin {izorinds miisahido
olunurlar. 2-3 hofto arzinds ciitlosmo prosesi gedir.
Bir xilokorus giin oarzindo 25-30,bir ay miiddstinds
iso 300-500 tut ¢naqli yasticasi ilo gidalanir. Bunun
da % hissesini disi yasticalar togkil edir (Sakil 6).
Mayin I-1l ongiinliiylinde canaqli yastica ¢anaq-
larinin yanina, bos ¢anaqlarin altina, agac qa-
biglarinin ¢atlarina tok-tok va ya topa halinda (3-5
adod), olverigli yerlor oldugda hstta 10-15 odad
yumurta qoyurlar. Laboratoriya soraitindo kartof
tizorindo artirlmis xilokoruslarin kartofun gozcii-
yindo topa halinda 15-odok yumurta qoymagi
geyds alinmisdir (Sakil 7).

Orta hesabla disilorin nosilvermo qabiliyyati
120-130 yumurtaya g¢atir. Narmct rongli yumurtalar
stirfolor ¢ixmazdan ovval tiindlosirlor. 5-8 giindon
sonra yumurtalardan 0,1 mm uzunlugu, tizorindo
qtlciglart olan qaramtil rongli siirfalor ¢ixir.Siirfonin
birinci qarin seqmenti iso ag ronglidir (Sokil 8 vo 9).

Siirfolor 4 yas morholasi kegirorok, 3 dofo
qabiq doyisirlar. Qabiq doyismadan avval badaninin
arxa hissasi ilo substrata yapisirlar. I yasl stirfolorin



3-4 giinliik inkisafindan sonra I gabigdoyismo bag
verir vo Il yash siirfalors gevrilir lor. Bu siirfolor
sarimtil rongli olub, nisbaton iridirlor. 3-4 giindon
sonra yenidon gabigdoyismo bas verir.

.

Sakil 9. Ch. bipustulatus bocayi disi yastica ilo
gidalanarkan

Sakil 10. Ch. bipustulatus bocayinin pup moarhalosi

IV yash siirfolor toxminon 6-8 giin aktiv gidalan-
diqdan sonra siikut halina kegir vo pup6nii moarhslo
baglayir. 2-3 giin bu voziyystdo qalan siirfalor
homin yero yapisaraq pup halina kegirlor (Sokil 10).

Abgseronda Tut Agacina Zarar Veran Tut Canagqlt

Puplagmadan 6nco bir yarpaqda bir neg¢o siirfs ol-
magqla gruplasirlar. Siirfo marhalosi 12-14 giin da-
vam edir. Pup morhoalosi 6-8 giin ¢okir vo pupdan
yetkin fordlor ¢ixir. Pupdan ¢ixmis fordlor (imaqo)
avvalca aciq rongli olub passivdirlor. 2-3 giindon
sonra aktivlosirlor. Havanin temperaturu 35°C-don
¢ox olduqda xilokoruslara az tosadiif olunur.

Onlar yarpaqlarin arasinda, agaclarin qabigi
altinda diapauzaya gedirlor. Ch.bipustulatus tut ¢a-
naqli yasticasinin stirfalorine nisboton II vo III yas
morhoalosindo olan yasticalara iistiinliik verir, yas-
ticalarin say1 azaldiqda iso digor yoluxmus agaclara
kegirlar.
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Mapa3zuter 1 Xumnuku TyTtooii IluToBku (Pseudaulacaspis Pentagona (Targ-Toz.) —
Bpenutens leakoBunbl Ha Anepone

T'.A. UcmanioBa

Hncmumym 3o00a0euu HAHA

B crarthe mpuBeneHbI CBeCHUS 00 ONMACHOM BPEIUTENE MISIKOBUIIBI — TYTOBOW IIMTOBKE Pseudaulacaspis
pentagona (Targ-Toz.), a Takke o TapasuTax M XHIIHUKAX, MPUHAMAOIINX y4acTHe B €€ OHOPEryIIsInu.
YCTaHOBJICHO, 4TO Hauboiee 3(1)(1)CKTI/IBHLIMI/I B 6I/IOpCFyJI$ILII/II/I YHUCJICHHOCTH 3TOr0 BPCAUTCIIA SABJIAIOTCA
605t kopoBka Chilocorus bipustulatus L. u mapasut Encarsia auranti (Chalcididae). C uenpto ux
WCTIOJIb30BaHus B OOphOe C TYTOBOH IIMTOBKOHM, OBUIM M3ydeHBl MX OHOIKOJIOTHYECKHE OCOOCHHOCTH,

XO3HCTBEHHOE 3HAUCHKE U PACIIPOCTPAHEHUE.

Acar sozlar: mymosoe 0epego,apedumens, WUmMosKa, napasum, jHcyk, buonozuieckas 60pvoa
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Parasites and Predators of Mulberry Pest Homoptera, Pseudaulacaspis Pentagona (Targ-Toz.)
In Absheron

G.A.Ismayilova
Institute of Zoology, ANAS
Information on Pseudaulacaspis pentagona (Targ-Toz.) causing serious harm to Mulberry trees, parasites
and predators involved in its bioregulation has been presented in the paper. Predator Coccinellidae
(Chilocorus bipustulatus L.) and parasite Encarsia auranti (Chalcididae) appeared to be more effective in
bioregulation of this pest’s number. For biological control over this pest its bioecological properties,

economic importance and distribution were studied.

Key words: Mulberry tree, pest, Pseudaulacaspis pentagona, parasite, bug, biological control
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AMEA-nin Xobarlori (biologiya va tibb elmlari), cild 69, Nel, soh. 49-52 (2014)

Quba-Xacmaz Bolgasinda Mesa vo Kond Tosorriifati Bitkilorina Zararveron
Bashca Yarpaqyeyoan Bocoklor (Coleoptera, Chrysomelidae) va Onlarin Tabii

Diismonlori

G.i. Nadirova

AMEA Zoologiya Institutu, A.Abasov kiic., 1128 donga, Baki AZ1073, Azarbaycan

Quba-Xac¢maz bolgasinds mesa vo kand tasarriifat1 bitkilorina zarar veran 6 nov yarpaqyeyan bocayin
(Oulema melanopus L., Colaphellus sophiae hoefti Men., Plagiodera verzicolora Laich., Luperus
xanthopoda Schrnk., Chrusomela vigintipunctata Sckop., Lochmaea crataegi Forst.) bioekoloji
xiisusiyyatlori, tasarriifat shomiyyati vo Azarbaycanda ilk dafs olaraq onlarin tabii diismonlori haqda

malumatlar verilir.

Acar sozlor: zararverici, entomofaq, parazit, yirtic

GIRIiS

Muasir elmi-texniki toraqqi dovriinds, Quba-
Xagmaz bolgosinin ekoloji soraitini nozors al-
magla, mega vo koand tosarriifatinin daha da inkisaf
etdirilmosi, fauna vo floranin kompleks miiha-
fizasi, onlardan samarali istifado edilmasi, baslica
vozifo kimi garsida duran mosalolorden biridir.
Bolgonin 6zlinomoxsus iglim soraiti, mesolorinin
rongarong bitki Ortliyii vo torpaq tipi, burada
entomofaunanin zanginlogmasing, o ciimladon
zorarverici hogoratlarin artib-coxalmasina, genis
imkan yaradir. Bu baximdan zorarverici hogoratlar
grupuna daxil olan yarpagyeyan bocoklorin Gyra-
nilmosi vo onlara qarst miibarizo tadbirlorinin
hayata kegirilmasi giiniin an vacib masalalorin-
dondir.

Yarpaqyeyan bocoklar bioloji va ekoloji xii-
Susiyyatlarine gora bir birindon farqlonan ndvler
olub, kond tasorriifat1 bitkilorino vo meso agac-
larina daha ¢ox zoror verirlor.

Azorbaycanda yarpaqyeyon bocoklorin Oyre-
nilmoasine XX osrin avvallorindo baslanmisdir. Bu
istiqgamatdo respublika alimlori (Camenos, 1963;
Mirzayeva, 1988) ilo yanasi basqa xarici alimlor
da (Radde, 1889; Ornob6un, 1936) ara-sira tadqi-
qatlar aparmislar.

MATERIAL VO METODLAR

Materiallarin toplanmasi vo iglonmasi (2011-
2013-cii illordo) entomologiyada qabul edilmis
iimumi tsullar vasitasilo (Orno6un, 1936; Came-
nmoB, 1963; Mirzoyeva, 1988) ¢ol vo laboratoriya
soraitindo hoyata keg¢irilmisdir. Stasionar monta-
golar kimi Quba, Qusar, Xagmaz vo Sabran rayon-
lar1 secilmisdir.

, biosenoz

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparilan todqgiqatlara osason Quba-Xagmaz
bolgasinds meso vo kond tosarriifati bitkilorine zoror
veran 6 ndv yarpaqyeysn bocok vo onlarin tobii
diismanlori hagqinda melumat verilir.

1. Oulema melanopus L. - Zalica.

Bocoklor arasinda Zolico bitkilors vurdugu
zorora gors osas yerlorden birini tutur. Yumurtalar
uzunsov, kohraba rongli, ii¢ ciit ayagi olan siirfalori
isa acgig-sar1 ronglidir. Onlar yumurtadan ¢ixan kimi
boz-sar1 seliklo ortiiliir. Selik onlari xarici tosirlordon
va yirticilardan qoruyur. Puplar ag rangds olub kiip
formasinda olan baramalarin daxilinds inkisaf edir-
lor. Bir ¢ox hogoratlar kimi zalico do 6z inkisafinin
miioyyan morhslasini (imaqo) diapauza morhalosinds
kegirir.

Bocokler yazda ¢ox tez oyanirlar. Havanin tem-
peraturu miisbat 12-13 doraco olanda onlar qislama
yerlarindan ¢ixaraq, taxil bitkilarinin yarpagi vo zog-
lar1 lizorinds gidalanmaga baglayirlar. Payizliq bugda
vo arpa sortlarina nisbaton, yulaf vo qargidah
bitkilarine daha gox zarar verirlar.

Bocoklor 5-6 giinden sonra, yoni aprelin birinci
va ikinci ongiinlityiinds kiitlovi surstde mayalanaraq
yumurta qoyma prosesina baslayirlar. Yumurtagoyma
prosesi may ayinin axirina goder davam edir (Sabran
27 may 2012-ci il). Zslico orta hesabla 6z inkisafi
dovriinde 70-150, bozi hallarda iso 200-don artiq
yumurta qoya bilir. Onlar taxil yarpaqinin alt torafino
har siraya zancirvari formada 5-8 aded yumurta qoyur.
Yumurtalarin inkisafi 10-12 giin davam edir. Yumur-
tadan ¢ixan siirfalor taxil yarpaqglar ilo gidalanirlar.
12-15 giindan sonra onlar axirinci gabigdeyismo mar-
halosini kecirlor. Beloliklo, zolicolor 4 dofo gabiq
dayisirler. Puplagma torpagin 4-6 mm darinliyinds 15
giin davam edir.

Iyun aymin birinci yarisinda yeni noslin fordle-
rino rast golmok olur. Yeni noslin fordleri yabam
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taxil Dbitkilorinin {izorindo qidalanirlar. Quba-
Xagmaz bolgasinds ilda 1-2 nasil verir.

Taxil sahoslorindo zoliconin saymin tonzim-
lonmoasinds 10 név (Bracon fumipennis Thoms.,
Eulophus chrysomelae Hees., Trichogramma
evanescens West., Calosoma sycophanta L.,
Staphylinus olens Mull., Adonia variedata Gz.,
Semiadalia notata L., Coccinella quatuor-
decimpunctata L., Chrysopa carnea L., Yalla
dumosa F.) parazit vo yirtici istirak edir.

2. Colaphellus hoelti Men - Sorgxardal yar-
pagyeyani.

Mezokserofil novdiir. Sorgxardal yarpaqye-
yoninin hoyat torzi digor yarpaqyeyonlorin hoyat
tarzindon elo do forglonmir. Badani 5-6 mm, ga-
bariq formadadir. Onlarin inkisafi ilk avval yabani
xaggicoklilor {lizorinda, sonra iso modoni bitkilor
(qarabasaq, kelom, turp, qitigotu vo cugundur)
tizorindo basa catir. Bitkiloro osason may-iyun
aylarinda zoror vurur. Bozon zororvermo doracasi
40-50%-5 catir.

Yarpagyeysnin  bioekoloji  xiisusiyystlori
Quba, Qusar vo Sabran rayonlarinda Oyronil-
misdir. Yaz vo yay aylarinda (22.111.2011,
15.1V.2012, 20.V.2013) havanin orta giinliik
temperaturu 20-25°C olduqda, bdcoklor torpagdan
¢ixmaga baglayirlar. Qislamadan ¢ixan bocoklor
Siiratlo qidalanirlar.

Qislama yerlorindon ¢ixdigdan sonra onlar
yabant vo moadoni bitki ndvlarinin yarpaglarimni
yeyarak onlari skeletlogdirirlor. Bocaklara toxunan
kimi yers diislib 6zlorini Oliiliilys vururlar. Onlar
qida bitkilorine yaxin yerlords ugurlar. Qidalan-
madan 6-8 gilin sonra, yoni may aymin avvallo-
rindo ciitlosirlor. Mayalanma 10-15 giin davam
edir. Disilor yumurtani bitkinin kokiine yaxin
torpaga, bazon iso yarpagin alt hissasine, ya da
torpagin {ist hissasindo qoyurlar. Onlarin kiitlovi
yumurta qoymasi iss may aymin avvallorinde
miisahido edilmigdir. Yumurtalar 15-20 adad ol-
magqla topa halinda qoyulur. Miigahidslor notice-
sindo agkar olunmusdur ki, qoyulan yumurtalarin
hamisindan siirfo ¢ixir. Belo ki, ¢ixan siirfalorin
say1 8-10 fords catir.

Laboratoriya soraitinde, yumurtalarin em-
brional inkisafi, orta giinliik temperatur 15-16°C
oldugda 12-14 giin davam edir. Tabiotds isa 23-
25°C-do yumurtalarin inkisafi 6-10 giin ¢okir. 28-
30°C isti miisahide olursa yumurtalar comi 3-4
giina inkisaf edir. Elaca da, miioyyan olunmusdur
ki, temperatur 34-36°C-don yuxari olanda yumur-
talar tamamilo moahv olurlar. Sergxardal yarpaqye-
yani 100-don 300-3 godor yumurta qoya bilir. Yu-
murtadan ¢ixan sirfalor inkisaf edorken 3 yas
marhoalasi kegirlar. 6-8 giindon sonra axirnci mor-
halodo bitkini tork edir, torpaga diisiir vo pup-
lasirlar. Tabiatdo havanin orta giinliik temperaturu
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20-23°C oldugda puplar 7-10 giino inkisaf edirlor.
Yeni naslin ¢ixmasi iyun ayinin birinCi onglnlii-
yiindo baglayir. Sentyabr ayimin axirinda bdcoklor
xozollarin altinda, bazon do torpaqda quslayirlar. ildo
1-2 nosil verir. Todgiqatlar naticesinde miiayyan
edilmisdir ki, zorarvericinin saymin azalmasinda
taxin milgoklorinin vo ixnevmonid minicilorinin rolu
vardir. Rusiya alimlorinin (Bponmreits, 1991) moe-
lumatlarina goére bu zorarvericiya qarsi islonilon
karate kimyovi preparati zerorvericinin saymni 97-
100% asag salir.

3. Plagiodera versicolora Laich. - Abi rongli
sOyiid yarpaqyeyani.

Qiqrofil ndvdiir. Bu cinsa 100 ndév daxildir.
Onlar, yer kiirasinin har yerindo yayilmisdir. Azar-
baycanda 1 ndvii qeyds alinmisdir. Bagsqa névlordon
0 qodor do forglonmir. Bodoni 6-7 mm, qabariq,
qanadlidir, parlaq abi rongdadir. Cavan siirfalorin bas
hissasi parlaq-qara, badenlori yasil-gohvayi ronginds,
son morholonin siirfolori iso qara, gdy-yasil rong-
dadir. Siirfonin uzunlugu 8-10 mm-dir. Yumurtalar
parlag-sar1 rangds olmagqla oval formadadirlar. Pup-
lar isa agig-sari, yumsaq vo ¢ox zorifdirlor.

Ab1 rongli sdyiid yarpaqyeyoni Quba-Xa¢maz
bolgosinin biitiin rayonlarinda yayilmisdir. Ona,
meso senozlarinda tez-tez rast golinir. Bocoklor
agaclarin qabigi altinda ya da catlarinda qislayirlar.
Tobiotdo havanin temperaturu 15-20°C oldugda qus-
lama yerlorindon ¢ixirlar. Bocoklar ¢ixan kimi agac-
larin (soylid, qovaq) cavan yarpaglarilo qidalanirlar
(BpoBumun, 1977). Noticods yarpaglarin {izorindos
miixtolif formali desiklor omolo gotirirlor. Qidalan-
madan 10-15 giin sonra yetkin fardlor ciitlasib cavan
va zadolonmis yarpaqlarin alt hissasinds topa halinda
yumurta qoymaga baslayirlar. Disilorin reproduktiv
imkan1 ¢ox giicliidiir. Disi ford tobii seraitdo hor dofo
50-don 80-0 godar yumurta qoya bilir.

Laboratoriyada aparilan miigahidslars asason bir
disi ford 280-350-0 godor yumurta qoyur, hor topada
25-45-5 godor yumurta olur. Bu proses may aymin
ikinci ongiinliiyline kimi davam edir. (Xiz1, 20.V.2012).
Yumurtalarin inkisafi iqlim soraitindon asilidir.
Yumurta goyuldugdan 4-8 giin sonra siirfalor ¢ixir vo
gidalanmaga baslayirlar. Ovvolco onlar topa halinda
yarpag1 skeletlogdirir, sonra iso digoer yarpaga kegib
tok-tok qidalanmaga baslayirlar. Bu ciir giiclii gidalan-
madan sonra yarpaqglar burulur, quruyub tokiiliirlar.
Siirfalar 5-6 glindon sonra qabiq doyis-moya baslayir-
lar, 8-10 giin kegdikdon sonra ikinci gabiqdoyismo
baslayir. 2 hoftodon sonra iso siirfolor 3-cii yasa ¢a-
tirlar. Puplagmadan 3-4 giin avval siirfalor qabiglarini
atib torpagin lizorins diisiirlor va gida bitkisinin altinda
5-6 sm dorinliys gedib puplagirlar. Siirfonin inkisafi
14-16 giin davam edir. Pup dovrii ise 4-6 giindiir. Bir
naslin inkisaf dovrii 20-25 giin ¢okir, bazen 30 giin
davam edir. May aymmin axir1 iyun aymin avvalindos
yeni naslin bocaklari goriinmoays baslayirlar.
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Miisahidolors asason, bocaklarin kiitlovi ¢ixi-
s1 may-iyun aylarinda bas verir vo bu zaman agac-
lara ciddi ziyan doyir (toxminan 35-40%), ilds iki
nasil verir.

Abi1 rongli soylid yarpaqyeyenin tobii diis-
manlarindon hoériimgayi, taxin milgayini, xalsid-
lari, cir arilar vo karabid bocayini gdstormak olar.

4. Luperus xanthopoda Schrnk - Sariayaq
yarpaqyeyoni.

Bocok aprel aymin II-ci yarisinda bolgonin
biitiin rayonlarinda qeyde alinmisdir. Onlar mesa,
park vo baglarin kenarlarinda yasayirlar. Polifaq
novdiir. Biz torofdon Qusar rayonunun Digoh
kondinds (10.IV.2012-22.V1.2013) miisahido apa-
rilmisdir. Badoninin iistii soffaf qara, ayaqlar sar1
rongdadir, uzunlugu 4-6 mm-dir. Onlar qaragac,
gbyam, yemisan, zogal, orik, saftali, heyva vo bas-
ga agaclarin yarpaglarinda (damar hissoys toxun-
madan) iri desiklor agirlar. Bu bocoklor gdéyom,
gavali vo al¢a agaclarina daha gox zarar vururlar.
Onlar tokcos yarpaglart deyil, eyni zamanda mey-
volori do zadoloyirlor. Intensiv qidalanma ilo ola-
godar olaraq tezliklo ciitlogib yumurta qoymaga
baglayirlar. Yumurtalar1 topa halinda (her topada
10-35 adod yumurta olur) torpagin sothindoaki ¢at-
lara qoyurlar. Hor bir disi ford 150-250 yumurta
goyur, bazon do 300-o godor olur. Yumurtadan
cixan slrfoalor ot bitkilorinin koklori tizerindo
inkisaf edirlor. Sariayaq yarpaqyeyonin saymin
tonzimlonmosindo parazit vo yirticilarin rolu
boyiikdiir. Belalikla, onlar1 7 ndv parazit va yirtict
mohv edir, bunlar: Tetrastichus sp., Bethylus sp.,
Meygenia mutabilis Fall., Staphylimus olens
Mull., Semiadalia notata L., Chrysopa septem-
punctata Wesm., Ch. perla L. (Mamenos, 2004).

5. Chrysomela vigintipunctata Scop. - 20
noqtali yarpaqyeyan.

20 noqtali yarpaqyeyan gaylarin, kanallarin
sahillorinds riitubatli yerlords yasayir.

Bocoklorin  dyronilmesine dair miisahidoalor
Xagmaz rayonunda (12.IV.2011-22.VI11.2013)
aparilmigdir. Bocaklor yaslt mearhalodo dayaz tor-
paqda va yarpaglarin altinda quslayirlar. Onlar
qislamadan aprel aymin ortasinda, ya da axirinda
cixirlar. Qovaq agaclarmin cavan yarpaglar ilo
qidalanir, sonra iss miixtslif ndv sdyiid agaclarina
kegirlor. Qislamadan ¢ixandan 7-10 giin sonra
bocoaklar ciitlosmoys vo yumurta qoymaga basla-
yirlar. Yumurtalarin1 yarpaqlarin asagi hissosine
topa halinda qoyurlar. Hor bir topada 30-35, bazan
50-don ¢ox yumurta olur. Bir disi ford yasadigi
dovrds 300-350-0 gador yumurta qoya bilir. Yu-
murtalardan ¢ixan siirfolor yarpaqlarla gidalanir,
onlar1 skelet halina salirlar. 4-6 giindon sonra on-
lar ii¢ dofs gabiglarimi doayisirler. Son qabiqdoayis-
moanin axirinda siirfolor qarinlariin arxa hissasin-
don yarpaga birlosir, bas1 asagi sallanaraq

puplasma morhalasini kegirirlor. Yash siirfalor ¢ox
vaxt agaclardan yero diisorak miixtolif ot bitkilori
tizorindo puplasirlar. Puplasma morholosi 5-8 giin
arasinda davam edir. May aymin axirt vo iyunun
ovvalinde puplardan bocaklorin yeni nesli ¢ixir.
Cavan bocokler yem bitkilori iizorinde qidalanirlar.
Olverisli goraitdo cavan bdcoklor yumurta qoymaga
baglayir vo tez bir miiddstdo yeni nasil omala golir.
[ldo 1-2 nesil verir. 20 ndqtali yarpaqyeyonin bir
ne¢o parazit vo yirticilari (Bracon fumipennis Th-
oms., Tetrastichus evonymelae L., Carabus auratus
L., Holysia sedecimpunctata L., Orius minutus L.,
Pieromerus bidens L., Formica rufa F.) askar edil-
misdir. Onlar bu zerorvericinin saymin tonzimlon-
masinds miihiim rol oynayirlar. Qovaq ve sdyiid
agaclarina daha ¢ox zorar verir.

6. Lochmaea crataegi
yarpaqyeyoni.

Yemisan yarpaqyeyoni yetkin formada qislayir.
Miisahidolor ~ Sabran  rayonunda (06.IV.2012-
23.VIL.2013) aparilmigdir. Aprel aymnin ortalarinda
bocaklor qislama yerlorindon ugub meyvo baglarina
golirlar, yeni amola galmis tumurcuglar, yarpaglar vo
qongoalarlo gidalanirlar. 7-8 giin kegcondon sonra ma-
yalanaraq yumurta qoymagqa baslayirlar. 10-15 giin-
don sonra ¢ixan siirfolor cavan meyvslorin daxilino
girirlor. Burada onlar 30 giin gidalandigdan sonra
meyvanin i¢indon ¢ixirlar vo torpaga diigiib 5-6 sm
derinliyinds puplasirlar. Puplarin inkisafi 14-15 giin
davam edir. Yeni nasil avqust ayinin avvalinds ¢ixib
meyva agaclarinin (al¢a, zogal, alma) yarpaglar ils
qgidalanib qislamaya gedirlor. 1ldo 1 nosil verir.

Bocoklorin  sayin1 tonzimloyon bir nego nov
entomofaq (Bracon guttiger Wesm., Eulophus sp.,
Tetrastichus asparagi Grav., Trichogramma eva-
nescens West., Vespula germanica Fab., Carabus
auratus L., Calosoma sycophanta L., Adonia
variegata Gz.), askar edilmisdir.

Forst. - Yemisan
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Cameno H.I'. (1963) dayna u 6HOJIOTHS KYKOB, Radde G.Z. (1899) Komnekuus KaBkasckoro myses,

BpeIAIIUMX C/X KyJabTypam B A3sepOaiimkaHe. 00paboTaHHBIC COBMECTHO C YUEHBIMH CIICIIHAIIN-
W3zn. AH Azep6. CCP: 102-103. cramu Museum Caucasicum Zoologiya, Tiflis, 1:
43-51.

OcHoBuble Bpeaurenn Jlecubix u CenbckoxozsiictBeHHbIX KyasTyp u Ux EctecTBennnie Bparu B
YcaoBusx Ky6a-Xaumasckoii 3oub1 Azepoaiigxana

I'.. Haguposa
Hncmumym 300n0euu HAHA
B crarpe mpeactariena wHGOPMAIIAT OTHOCUTEIHLHO OHOIKOJIOTHUECKIX OCOOCHHOCTEH W XO3SHCTBEHHOTO
3HaueHus 6 BUIOB KykoB-mrcToenoB (Oulema melanopus L., Colaphellus sophiae hoefti Men., Plagiodera
verzicolora Laich., Luperus xanthopoda Schrnk., Chrusomela vigintipunctata Sckop., Lochmaea crataegi
Forst.) — BpeauTeneii JeCHBIX U CETbCKO-XO3sIMCTBEHHBIX pacTeHuii B Kyba-Xaumasckoii obactu. Briepsbie

coobmaeTcst 00 X eCTECTBEHHBIX Bparax B AzepOaimkane.

Knroueswle cnosa: spedumennv, snmomoghaz, napazum, XUwHuK, buoyeHos

Main Pests (Coleoptera, Chrysomelidae) Of Forest And Agricultural Plants And Their Natural
Enemies In The Guba-Khachmaz Zone Of Azerbaijan

G.l. Nadirova
Institute of Zoology, ANAS
Information has been presented on bioecological features, economic importance of six pests (Oulema
melanopus L., Colaphellus sophiae hoefti Men., Plagiodera verzicolora Laich., Luperus xanthopoda
Schrnk., Chrusomela vigintipunctata Sckop., Lochmaea crataegi Forst.) in Guba- Khachmaz Zone and their

natural enemies have been identified for the first time in Azerbaijan.

Key words: pest, entomofag, parasite, predator, biocenosis
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Halofil Bakteriyalarda Hiiceyroaxarici Lipaza vo Amilaza Fermentlorinin Sintezi

Y.Y. Atakisiyeva*, K.X. isayeva, I.M. imanova, S.9. Feyzullayeva

AMEA Mikrobiologiya Institutu, Badamdar sossesi, 40, Baki AZ1073, Azorbaycan;
*E-mail: y.atakishiyeva@mail.ru

Azarbaycanda Abseron yarimadasinin soran torpaq vo duz gollarindan goétiiriilmiis niimunslordan 9
halofil vo halotolerant bakteriya stami ayrilmisdir. Morfoloji, fizioloji va biokimyavi xiisusiyyatlorino
asaslanaraq alti stam Halomonas cinsinin, iki stam Halococcus cinsinin va biri Bacillus cereus novii-
niin niimayondasi kimi identifikasiya edilmisdir. Bakteriya stamlarimin hiiceyroxarici lipaza vo ami-
laza aktivliyi 6yronilmisdir. Bacillus cereus St9 potensial amilaza, Halomonas St3 isa lipaza produsenti
kimi secilmisdir. Bacillus cereus St9-un hiiceyraxarici amilaza aktivliyi iiciin uygun sarait 50°C, pH
7,0, 0,5-1,5% NaCl; Halomonas St 3—iin kultura mayesinin maksimal lipaza aktivliyi iiciin optimal

sarait 60°C, pH 9,0 va reaksiya miihitina slavs edilon NaCl-un qatilig1 10% olmusdur.

Acar sézlar: halofil bakteriyalar, hiiceyroxarici aktiviik, lipaza, amilaza

GIRIS

Boyiik bir qrup toskil edon halofil organizm-
lara ¢oxalma vo sag galma {iglin miihitdo yiiksok
qatiligda qeyri-lizvi duzlar, asasan natrium xlorid
duzu tolob edon birhiiceyrali heyvan, yosun vo
bakteriyalar daxildir. Fizioloji vo gidalanma xiisu-
siyyatlori ilo forqlanan halofil bakteriyalar miixtalif
filogenetik qruplara daxil edilir. Mos., Actino-
bacteria tipino aid Actinomycetales sirasi, Bac-
teroidetes tipindon olan Sphingobacteriales sirasi,
Firmicutes tipino aid Bacillales, Halanaerobiales
va Natranaerobiales; yarimtip Proteobacteria —dan
olan Rhodospirillales va Rhizobiales, yarimtip
Proteobacteria olan Chromatiales, Oceanospiril-
lales vo Pseudomonadales. Bu mikroorqganizmlor
arasinda yalmz ti¢ti - Halorhodospira halochloris,
Halanaerobium lacusrosei vo Natranaerobius
‘grantii* nisboton genis Gyronilmigdir. Gostorilmig-
dir ki, qeyd edilon mikroorganizmlorin duza da-
vamliligi miihitin torkibi, reaksiyasi vo becorilma
temperaturundan asilidir (Bowers et al., 2008;
Cayol et al., 1995; Imhoff and Triiper, 1977).

Halofil bakteriyalarin on mithiim biotexnoloji
totbiq saholori miixtolif hiiceyroxarici fermentlor
sintez etmasi ilo alagadardir (Moreno et al., 2013).
Bu fermentlorin tibbi-bioloji elm sahslorinds vo
kimya sonayesinda boylik totbiq potensiali var.
Onlar noeinki duza davamliligi, homginin yuxari
temperatur vo pH gostericilorinds do yiiksok foalligi
ilo farglonir. Mahz bu sobabdon son zamanlar
halofil mikroorganizmlords hiiceyroxarici hidrolitik
fermentlorin sintezi diqqet moarkazins ¢evrilmisdir.

Sanchez-Porro vo b. (2003), Rohban va b.
(2009) hiiceyraxarici hidrolitik fermentlor sintez
edon halofil bakteriyalarin skrininqini aparmis vo
orta dorocodo halofil bakteriyalarin amilaza,

dezoksiribonukleaza, lipaza, proteaza vo s. Hiicey-
roxarici hidrolitik fermentlorin potensial monbayi
oldugunu gdstormislor. Hidrolaza sintez edon duzlu
miihito adaptasiya olunmus termotolerant bakteri-
yalar, nukleaza sintez edon Bacillus sp., proteaza
sintez edon Micrococcus varians, lipaza sintez edon
ekstrem halokokkus Natronococcus sp., amilaza
sintez edon Micrococcus sp. vo ksilanaza sintez
edon ekstremal halofil arxebakteriya Halorhabdus
utahensis genis todqiq edilmisdir (Mathabatha,
2010).

Togdim olunan isin magsadi tobii menbalardan
halofil mikroorganizmlorin ayrilmasi, hiiceyraxarici
amilaza vo lipaza produsentlorinin skriningi ol-
musdur.

MATERIAL VO METODLAR

Tadgiqat obyekti Abseron yarimadasinin duzlu
g6lmagalori va soran torpaglarindan ayrilmis miix-
tolif mikroorganizmlor olmusdur. Nimunalor su
hévzasindon 0,5 m va torpaq ssthindon 0,2 m dorin-
likdon aseptik olaraq gotiiriilmiisdiir. ©kindan avval
torpaq niimunolori xirdalanmigdir. Torpaq niimu-
nalorinin suspenziyast miixtalif doracods durulas-
dirllmig vo NaCl olave edilmis MH (Mueller-
Hinton) miihitino (Ventosa et al., 1989) okilmisdir.
Farqli morfoloji qurulusu olan bakteriya koloni-
yalar1 igindo ¢op sokilds eyni miihit olan sinaq
siisolorino  kegirilmisdir. MH miihitinin torkibino
(a/1): maya ekstrakt1 - 10; proteaza peptonu - 5;
glikoza - 1; NaCl - 100; MgCl,-6H,0 - 7;
MgSO,7H,0 - 9,6; CaCl,2H,0 - 0,36; KCI - 2;
NaHCO; - 0,06 vo NaBr - 0,026 daxildir. pH 7,2-
dir.
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Ayrilmig stamlarin xarakteristikasi. Segilmis
bakteriya stamlarinin morfoloji, fizioloji vo bio-
kimyavi xiisusiyystlori miixtslif standart metodlarla
toyin edilmigdir: qrama goro, harakatliliyi, koloni-
yanin rangi, IMViC testlori (Ventosa et al., 1989).
Optimal boyiimo temperaturu vo pH, NaCl-a tole-
rantliq adi isullarla miioyyonlogdirilmisdir. Miix-
talif karbohidratlarin (1,0%) fermentasiyasi karbo-
hidrat olave edilmis miihitdo fenol qirmizi mohlulu
ilo yoxlanilmigdir. Antibiotiklorin ingibitor tosiri
antibiotik ¢okdiiriilmiis disklordon istifade etmoklo
toyin edilmis vo antibiotk indeksi ila (rezistentlik
gostarilon antibiotiklorin sayimnin yoxlanilan anti-
biotiklorin sayina nisbati) ifads edilmisdir.

Hiiceyraxarici ferment sintez edan bakteriya-
larin secilmasi. Hiiceyroxarici lipaza vo amilaza
sintez edon mikroorqanizmlorin skriningi igiin
ayrilmis halofil bakteriyalar aqarlagdirilmis vo
uygun substratlar slave edilon miihito okilmisdir.
Kulturalarin amilaza foaliyystini toyin etmok iigiin
bir litrindo 10,0 q nisasta olan miihitdon istifads
edilmisdir. Miihitin tursluluq gostoricisi eksperi-
mentin sortlorindon asili olaraq 7,0 - 10,0 arasinda
olmusdur. Inkubasiya 30°C-do 72 saat aparilmus,
sonra tizorina yod mohlulu tokiilmiisdiir. Bakteriya
stamlarinin lipaza faaliyyati 1,0% tributirin slave
edilmis aqarlagdirilmis qida miihitlorinde (Petri
kasalarinda) toyin edilmigdir. Bu toyinatda tributi-
rinin hidrolizi naticesinds koloniyalarin otrafinda
yaranan goffaf zonalar lipaza aktivliyini agkar edir.

Potensial stamlar yaranmis tomiz zonalarin
diametrinin koloniyanin diametrina olan nisboto
asasan se¢ilmisdir.

Fermentlorin aktivliyinin tayini. Ferment pre-
paratlarinin alinmasi {igiin bakteriya stamlar1 uygun
substratlar olan miihitds 30°C-do becorilmisgdir.
Tolab olunan miiddstdon sonra hiiceyralor va kul-
tura mayesi sentrifuqada 15 daqige arzinds 10000
dovra/daqiga siiratlo ayrilmigdir. Supernatant tomiz-
lonmomis ferment preparati kimi istifado edil-
misdir.

Amilazanin toyini liglin Yamaguchi vo b.-nin
metodundan istifade edilmisdir (Yamaguchi et al.,
1969). Hall olan nisastanin 0,04 M fosfat buferindo
(pH 6,0) 2 ml 0,5%-1i mohlulu 1 ml ferment pre-
parati ilo garigdirtlmigdir. 40°C-do miioyyon miid-
dat inkubasiyadan sonra 0,2 ml qarisiqg 5 ml 0,167
MM 1,-KI mohluluna slavs edilmigdir. Optiki sixliq
spektrofotometrds 700 nm dalga uzunlugunda 6l-
clilmiisdiir. 0,1 mq holl olan nigastan1 1 doqigo
arzindo pargalamaq {giin tolob olunan aktivlik
vahid kimi gabul edilmisdir.

Lipazanin aktivliyi p-nitrofenol miristatdan
(PNPM) substrat kimi istifade etmoklo toyin edil-
misdir. Substratin 2-propanolda mahlulu son gatilg
1 mM olmagq sorti ilo reaksiya qarigigina slave edil-
misdir. 10 doaqigs arzinda 30°C-ds inkubasiyadan
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sonra 0,2 ml ferment preparati reaksiya qarisigina
(pH 9,0) olave edilmis, 60°C-do 20 doaqige saxla-
nilmis, daha sonra 2,0 ml Na,COs (0,25M) mahlulu
ilo fermentin foaliyysti dayandirilmigdir. Spektro-
fotometrde 410 nm dalga uzunlugunda yaranmis p-
nitrofenolun (pNP) miqdar1 olgiilmiisdiir. Bir do-
qige arzindo 1 pmol pNP azad edon lipaza aktivliyi
vahid kimi miisyyan edilmisdir.

Eksperimentlordo reaksiya miihitinin pH vo
temperaturu mogqsado uygun olaraq doyisdiril-
migdir.

Fermentlarin xarakteristikasi. Miihitin tursu-
luq gostaricisinin fermentlarin aktivliyine tesiri 0,1
M natrium asetat (pH 5,0-5,5), 0,1 M natrium fosfat
(pH 6,0-7,5) vo 0,1 M Tris-HCI buferlarindon (pH
8,0-10,0) istifado etmoklo pH 4,5-10,0 arasinda
smaqdan  kegirilmisdir. Fermentlorin  aktivliyi
mithitde natrium xloridin 0-20% qatiliglarinda 6y-
ronilmigdir. Optimal temperaturun miisyyonlosdiril-
masi 30-80°C-ds yerina yetirilmisdir. Fermentlorin
termiki stabilliyinin yoxlanilmasi iiglin ferment pre-
parat1 40-80°C-ds saxlanilmis, sonra aktivliyi qiy-
moatlondirilmisdir. Bir saat arzinds fermentin aktiv-
liyinin 100% saxlanildigi temperatur miioyyonlos-
dirilmisdir. Digor amillorin tosiri do bu qayda ilo
toyin edilmisdir.

Holledicilora davamliligin toyini iglin sinaq
stigalarinds 3,0 ml ferment preparati vo 1,0 ml iizvi
halledici qarigdirilmigdir. Qarisiq 30°C-do 200
dovra/daqiga siiratlo 24 saat arzinds yellandiricido
silkalandirilmis, sonra niimunalar holledici fazadan
ayrilmig vo fermentin aktivliyi 6lgtilmiisdiir. Holl-
edici olava edilmoyan ferment preparatt kontrol
kimi gobul edilmigdir.

Biitiin tocriibaloer ii¢ tokrarda aparilmis, konara-
cixmalar 5,0%-don ¢cox olmamigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Halofil bakteriyalarin ayrilmast va identifika-
siyast. Duzlu gbdlmago Vo soran torpaq niimuns-
lorindon 9 bakteriya stami ayrilmig vo St1-St9 kimi
isaro edilmisdir. Standart metodlarla kulturalarin
morfoloji, fizioloji vo biokimyavi xarakteristikasi
toyin edilmisdir (Cadval 1). Naticalor, St9 istisna
olmagla, diger bakteriyalarin Qrama gora monfi,
St9 bakteriya staminin iso Qram miisbat oldugunu
gostormisdir. Diffuziyaedici pigmentlor sintez edil-
momisdir, yalmiz St9 endospor amalo gotirmisdir.
St3 staminin koloniyasinin rangi qirmizimtil na-
rinci, digarlari isa ag vo sart rong arast miixtolif
calarlarda ronglonmisdir. Duza davamliliga goro
orta dorocodo halofil vo halotolerantdirlar. Genis
intervalda pH-a davamli olsalar da neytrofildirlar.
MR-VP testlori monfidir.
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Cadval 2-do fenol girmizist olavo edilmis mii-
hitdo sokorlorin  fermentasiya reaksiyalarinin
noticolori vo antibiotiklora rezistenlik indeksinin
gostoricilori toqdim edilmisdir. Belalikla, cadval-
lordo toqdim edilmis gostoriciloro asason Stl, St2,
St5, St6, St7, St8 Halomonas cinsinin, St3 vo St4
Halococcus cinsinin, St9 iso Bacillus cereus novii-
niin stammlar1 kimi identifikasiya edilo bilar.

Lipaza va amilaza sintez edan bakteriyalarin
skriningi. Apardigimiz todqigatin osas moaqgsoding
uygun olaraq, halofil mikroorganizmlordon davamli
fermentlorin alinmasi {i¢iin onlar uygun miihitlordes
yetisdirilmigdir. Alinmig naticolor ayrilmis mikro-
orqanizm kulturalarmin miioyysn doracads her iki
fermenti sintez etdiyini gostormisdir. Ayrilmis
halofil bakteriya stamlarmnda lipaza fermentinin
aktivliyinin toyini 9 bakteriya staminin oksariyys-
tinin miisbat reaksiya verdiyini géstormis, amilaza
iso 3 bakteriya staminda agkar edilmisdir. Fermen-
tativ aktivlik indeksinin toyininin naticaloring
osason (tomiz sahonin diametrinin Kkoloniyanin
diametrine nisbati) maksimum miqdarda lipaza (St
6, Halomonas sp.) vo maksimum miqdarda amilaza
(St. 9, Bacillus cereus) sintez edon bakteriya stam-
lar1 sonraki tadqgiqatlarin obyekti kimi se¢ilmigdir.

B. cereus staminin béoyiimasina va amilaza
sintezina NaCl-un gqatihginin tasiri. Bu stam NaCl
olavo edilmomis miihitdo 5 giinlilk inkubasiyadan
sonra da inkisaf etmomisdir. Siiratli boyiimo miihito
5,0, 10,0 va ya 15,0% NaCl slavs edildikdan sonra
alinmigdir. Bu zaman maksimum biokiitls 2-4 giin
arasinda toplanmigdir. Mihito 20% NaCl olava
edildikds iso lag faza 3 giine kimi uzanmigdir. Tor-
kibinds 1, 2 vo ya 3 M qliikoza olan duzsuz mii-
hitdo bdyiims geyds almmamusdir. Belolikls, B.
cereus orta doracali halofildir.

Tadqiq edilon bakteriya stami miihito nisasta
olavo edilmodikds, NaCl qatiligindan asili olma-
yaraq ¢ox zoif amilaza aktivliyi gostormisdir. Ami-
laza sintezi miihita hoall edilo bilon nisasta slave
etdikdo yiiksolmisdir. Onun sintezi hotta 1,0%
nisasta olan miihits 0,5% qliikoza slavs etdikds do
xeyli azalmigdir. Nozars carpacaq miqdarda ami-
laza 5,0 vo 10,0% NaCl slave edilmis miihitlardo
iki giinliik becorilmodon sonra alinmigdir (Sokil 1).
4 giinlik inkubasiyadan sonra 15,0% NaCl olan
miihitde amilazanin sintezi orta doracads olmusdur.
20,0% NaCl-la 5 giinlik inkubasiyadan sonra
bakteriyanin bdyiimasi orta doraceds olmus, ancaq
¢ox az miqdarda amilaza sintez edilmisdir. Qeyd
etmok lazimdir ki, bakteriya hiiceyralarindon alinan
homogenatin amilaza aktivliyi timumi amilaza
aktivliyinin yalmz 0-0,5%-na borabar olmusdur va
bu todgiq edilon bakteriya staminin sintez etdiyi
amilazanin hiiceyroxarici oldugunu gostorir.

NaCl duzunun, temperaturun vo pH-in
amilazamn aktivliyina tasiri. 10,0% NaCl ola-
vo edilmis miihitdo 2 giin boylimiis Bacillus
cereus St9 kulturasinin supernatantinin amilaza
foaliyyoti NaCl-un iki qatiliginda (0,5% vo
10,0%), miixtalif temperatur vo pH-da yoxla-
nilmigdir (Cadval 3).

30°C-do amilazanin aktivliyi hor iki qgati-
ligda — yiiksok vo asagi qatiligda demok olar ki,
eyni olmusdur. Oksino, 40°C vo daha yuxari
temperaturda pH-in 5,0-8,0 arasi gostoricilo-
rindo bu fermentin aktivliyi duzun qatiligindan
asili olmusdur. pH-1n 4,0; 9,0 vo 10,0 gostori-
cilorinds iso amilaza fermentinin aktivliyi ¢ox
asagidir. Umumiyyatlo, 60°C-do aktivlik cox
asagl vo 70°C-do ciizi olmusdur. Maksimum
amilaza aktivliyi geydo alinan variantlarda (pH
6, 40°C; pH 7, 50°C va pH 8, 50°C) fermentin
aktivliyi vo NaCl-un qatiligi arasinda asililiq
daha otrafli Oyronilmisdir (Sokil 2). Alinmis
gostoricilora géro amilazanin maksimal foaliy-
yati ti¢iin pH 6,0 va 40°C-ds 0,5-1,5%, pH 7
va 50°C-da 1,5-2,5%, pH 8,0 vo 50°C-da 1,0-
3,0% NaCl tolob olunur. Lakin hor ii¢ soraitdo
amilaza daha yiiksok duz qatiliglart ilo ingibiro
edilmisdir.

Alimis naticalor amilazanin duza talobi-
nin temperatur vo pH-dan asili oldugunu goste-
rr

Halomonas St.6 staminin boyiimasina va
lipaza sintezina NaCl-un qatihiginin tasiri. Li-
paza produsenti kimi secilmis bakteriya stami
Halomonas St6 1,0-20% qatiligda NaCl olan
miihitdo yaxs1 boyiiyiir. Bu bakteriya, duzsuz
mithitdo do ¢oxalma gabiliyyatini saxlayir.
Onun optimal bdyiimasi ti¢lin miihitin pH-1 8,0,
becarilma temperaturu 28-37°C va NaCl-un
qatiligr 10,0% olmalidir. Optimal soraitds bo-
yiimo zamani lag fazanin miiddsti 2 saatdir.
Stasionar fazaya iso kultura 32 saatdan sonra
daxil olur. Lipaza sintezi yalniz 6 saatdan sonra
— eksponensial fazanin avvalindan sonra geyds
alimmis vo 40 saatdan sonra - stasionar fazanin
ortalarinda maksimal gdstoriciys qalxmisdir
(Sokil 3).

Bakteriya hiiceyralorinin lipaza aktivliyi
geyds alinan hiiceyroxarici aktivlikdon 7-8 dofa
az olmusdur.
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Cadval 1. Ayrilmis halofil bakteriyalarin morfoloji, fizioloji vo biokimyovi xarakteristikasi

Bakteriya stamlar

Testlor Stl1  St2 St3 St4 St5 St6 St7 St8 St9
Morfoloji xarakteristikasi
Koloniya- forma, rong dairovi, dairovi,  dairovi, qurmuz1 dairovi, dairovi, dairovi, dairovi, dairovi, dairovi,
ag krem qrmizi  ag ag sart ag krem
Qrama goro - - - - - - - - +
Hiiceyra 6lgiisii, dm,vo ya 0,6-0,7 0,7-0,8 0,8-1,5 08-15 06-08 0,7-08 0,6-0,8 0,6-0,8 0,8-2,5
eni-uzu, um 1,6-1,8 1,8-1,9 1,7-18 18-19 16-18 1,6-1,9
Hiiceyrolorin birlag-si Tok  Tok Ciit Tetrada Tok Tok Tok Tok Tok
Endospor - - - - - - - - -
Horakotlilik + + + + + + + + +
Fizioloji xarakteristikasi
pH haddi 5-10 5-10 5 10 5-10 5-10 5-10 5-10 4,5-9
Optimal pH 7 7 7 7 7 7 7 7 7
Temperatur haddi, °C 18-45 18-45 18-45 18-45 1845 18-45 18-45 18-45
Optimal temperatur,°C 28 28 30-37 30-35 28 28 28 28 28
NaCl-a davamliliq, % 5-20 5-20 5-30 5-30 5-20 5-20 5-20 5-20 0-15
Optimal NaCl, % 5 5 10 8 5 5 5 5 5
Biokimyavi xarakteristikasi
V/P testi - - - - - - - - -
MR testi - - - - - - - - -
Sitrat sorfi - - - - - - - - +
Indol alinmas1 - - - - - - - - -
st - - - - - - - - -
Katalaza + + + + + + + + +
Lizindekarboksilaza - - - - - - - - -
Omitindekarboksilaza - - - - - - - - -
Arginindekarboksilaza - - - - - - - - -
Fenilalanindeaminaza - - - - - - - - -
Triptofandeaminaza - - - - - - - - -
Nitratreduktaza + + + + + + + + +
G+C Mol % 60,5+0,/60,5+0,5 61-66 61-66 60,5+0,5 60,5+0,5 60,5+0,5 60,5+05 35
S
5 30 c 60 -
< =
S 25 - = 50 A
o <
520 - 2 40
E >
%’ 15 A = 30 A
X
S 10 T o 20 |
=) ©
=t N
N 5 =
E0 <
< O T T T T T 1
1 3 4 5 e} Lo o ©
o —
Becarilmo miiddati, giinlor NaCl, %
—o—5,0% NaCl —0—10,0% NaCl

—— 15,0% NaCl

—— 20,0% NaCl

Sakil 1. Miihitds olan NaCl duzunun qatiliginin Bacillus
cereus St9—un amilaza sintezina tosiri
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—e—pH 6,t-40°C —o—pH 7,t-50°C
—a— pH 8, t - 50°C

Sakil 2. NaCl duzunun qatihiginin Bacillus cereus St9—
dan alinmis tomizlonmamis ferment preparatinin amilaza

aktivliyina tosiri.
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Cadval 2. Sokorlorin fermentasiya reaksiyalarinin noticolari va antibiotiklars rezistenlik indeksinin géstoricilari

Sakarlor, antibiotika

Bakteriya stamlar

davamlihq indeksi Stl St2 St3 St4 St5 St6 St7 St8 St9
Arabinoza + + - - + + + + -
Qliikoza + + - + + + + + +
Frukroza + + - - + + + + +
Qliserin - - - - - - - - +
Qlisin + + + + + + + + +
Qalaktoza + + + + + + + + +
m-inozitol + + - - + - + - -
Maltoza + + - - + + + + +
Mannoza + + + + + + + + +
Mannitol + + - - + + + + +
maltotrioza + + - - + + + + +
Na-asetat + + - - + + + + +
Na-benzoat - - - - - - - - -
Na-fumarat + - + - - - +
Na-suksinat + - - - + - + - +
Laktoza + + - - + + + + -
Ramnoza + + + + + + + + +
Saxaroza + + + + + - - - +
Salisin + + + + + - - - +
Ksiloza + + + + + + + + -
Antibiotiko davamliliq indeksi 0,42 0,41 0,92 0,93 0,40 0,40 0,42 0,40 0,85
Cadval 3. Bacillus cereus St9-dan alinmis tomizlonmo-
mis ferment preparatinin amilaza aktivliyino temperatur = 70 -~
vo pH-1n tosiri S 60 -
pH va NaCl Temperatur =
30°C 40°C 50°C _ 60°C 70°C < 50 o
pH 4 e
0,5% 0o 0 0 8 1 2 40 -
10% 0 0 10 1 0 ; 30 -
pH 5 _:é
0,5% 20 28 30 10 3 o 20
10% 22 15 7 2 0 i
pH 6 5‘ 10 1 H"_‘_‘/o——k"“\o—o\.
0,5% 28 50 40 20 10 0 T T T T T T T T T T T 1
10% 30 27 15 5 0
pH 7 6 18 30 42 54 66
0,
fbi/f’ 13 38 570 230 100 Becorilmo miiddoti, saat
pH8 ——1,0% NaCl ~ —=—5,0% NaCl
v > > 8 . ——10,0% NaCl —o— 15,0% NaCl
oH 9 —e— 20,0% NaCl
0,5% 0 18 5 0 0
10% 0 3 0 0 0 Sakil 3. Miixtlif qatiligda NaCl slave edilmis miihitdo
pH010 boyliimiis Halomonas St6 kulturasmin hiiceyroxarici
0,5% 0 0 0 0 0 lipaza aktivliyi
10% 0 0 0 0 0

NaCl duzunun, temperaturun va pH-n lipa-
zamn aktivliyina tasiri. Duzun qatiliginin, tempera-
turun, pH-in lipaza foaliyystino tosiri 10% NaCl
olavo edilmis miihitdo 40 saatliq inkubasiyadan
sonra alinmig kultura mayesinds yoxlanilmigdir.
Tomizlonmamis hiiceyroxarici lipaza fermenti
preparati kimi qgobul edilon kultura mayesi genis
temperatur intervalinda lipaza faallig1i gostormis,
60°C-do optimal aktivlik qeyde almmusdir (gostori-
cilor toaqdim edilmir). Hotta 90°Cds ferment foaliy-
yatini saxlamis vo onun gostoricisi optimaldan
50,0% asagi olmusdur.

Lipaza preparatinin aktivliyi miihitin tursluluq
gostoricisinin - genis diapazonununda (6,0-12,0)
geydo almmisdir. Optimal pH-in 9,0 oldugu askar
edilmisdir. pH-in 12 gostaricisinde bu fermentin
aktivliyinin 30 faizi saxlanilmigdir.

NaCl duzunun qatiligimin lipazanin aktivliyine
tasirinin dyronilmasi ii¢lin reaksiya miihitine 0; 1,0;
5,0; 10,0 vo 15,0% NaCl olave edilmisdir. Inku-
basiya temperaturu 60°C, miihitin pH gostaricisi iso
9,0 olmusdur. On yiiksok aktivlik 10,0% NaCl
variantinda alinmigdir. Duzluluq 15,0% olduqda
lipazanin funksiyasi toxminon 50,0%, duzsuz
miihitds iso >60,0% saxlanilmigdir.
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Iponykuusi Buekserounoii Jlunassl u Amuiasel l'anopuabusivu bakrepusimu
S.10. Arakumuena, K.X. Ucaea, U.M. UmanoBa, III.A. ®eiizy/i1aeBa
Hnemumym muxpoobuonoeuu HAHA

U3 00pa3noB, B3ATHIX M3 COJICHBIX BOJIOEMOB M IOYB MOJyocTpoBa AOmiepoH B AsepOaiiikaHe, W30JIH-
poBaHbl 9 OakTepHanbHBIX WTaMMOB. Ha ocHOBe Mopdosnornueckux, GU3HOIOTHYECKUX U OMOXUMUYECKHX
0COOCHHOCTEH, IECTh MITAMMOB OBLIM MACHTH(HUIMPOBAHBI Kak mpencraBurenu poxa Halomonas, asa —
Kak Tpencrasurend poma Halococcus, omguu mramm ObUT HAEHTHOHUIMPOBAH Kak mpeacTaBurens Bacillus
cereus. bakrepuanpHble IITaMMBI OBUIM NMPOBEPEHBI HA MPOMYKIMIO BHEKIIETOYHOM JIMIA3bl M aMHIIa3bl.
Bacillus cereus St9 mokazan cpaBHUTEIFHO BBICOKYIO aKTHBHOCTH ammiiasel, a Halomonas St3 — akTuBHOCTB
numna3sl. AKTHUBHOCTB JIMIA3bl  KyJIbTypasibHO# xuakoctd Halomonas St3 6suta ontumansha mpu 60°C, pH
9,0 u 10% NaCl B peakuuonnoii cmecu. Iloaxomsimias KOHICHTpAIMs COJIM, Temreparypa u pH s
MaKCUMaJbHOW aKTUBHOCTH aMMJIa3bl KyJlIbTypalibHO xuakoctu Bacillus cereus St9 osumm 0,5 — 3,0% NaCl,
50°C, pH 7,0-8,0.

Knrwueswvie cnosa: ZCIJZOd)I/UZbele 6ai<mepuu, GHEKJIEMOYHas AdKMUeHOCMb, 1unasa, amuiasa
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Activity of Extracellular Lipase and Amylase by Halophilic Bacteria
Y.Y. Atakishiyeva, K.Ch. Isayeva, |.M. Imanova, Sh.A. Feyzullayeva

Institute of Microbiology, ANAS

Nine halophilic amd halotolerant bacterial strains were isolated from samples obtained in saline ponds and
soils of Absheron peninsula in Azerbaijan. Based on morphological, physiological and biochemical features,
six strains were identified tentatively as members of the genus Halomonas, two isolates as Halococcus sp.,
while one was identified as Bacillus cereus. Bacterial strains were screened for production of extracellular
lipase and amylase. Bacillus cereus St9 exhibited the highest amylase activity and Halomonas St3 produced
the largest amount of the lipolytic enzyme. The optimal combination of salt concentration, temperature and
pH for maximum amylase activity of cultural broth from Bacillus cereus St9 was 0.5 — 1.5% NacCl, 50°C, pH
7. The lipase activity of cultural broth of Halomonas St3 was optimal at 60°C, pH 9.0 and 10% NaCl.

Key words: halophilic bacteria, extracellular activity, lipase, amilase
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Bausinue JxcnepumenTaabHoro Hedrsinoro 3arpsisnenust Ha Kposp Ca3ana

X.M. Ca¢puxanoa*, P.FO. Kacumos, I.K. Pycramos

Hucmumym gusuonoeuu um. A.U. Kapaesa HAHA, ya. lllapugh-3aoe, 2, baxy AZ1100, Aszepbaiiocan;

*E-mail: namik.s@mail.ru

B padote Ha mpuMepe KYPHHCKOIO ca3aHa MOKAa3aHO, YTO B pe3yJbTaTe BO3JelCTBHS ChIPOi HedTH
KoHeHTpanueil 100Mr/;1 B Ma3kax KPOBH YBeJIHYMBAETCSI IPOLEHTHOE COOTHOLIEHHE He3PeJIbIX IPUT-
pouuToB. O0Hapy:KeHO BO3pacTaHHe YNCIAa AHM3ANMUTO3HBIX H MOMKHJIOUMTO3ZHBIX KJIETOK, 3PHUTPO-
LHHUTOB € NATOJOTHYeCKMMH U3MeHeHUusiMH Mopdosoruyeckoii opranusanuu. B 1anHoM uccie10BaHuU
TaK’Ke YCTAHOBJICHO NPOLEHTHOE OTHONIeHHWe Pa3IHYHBIX JIEHKOIMTOB, KOTOpOe MOKAa3aJ0 JIHM-

(oumTapHbIii XapakTep KPOBH 3THX PHIO.

Knroueewvie cnosa: Hegbm}moe 3acepA3HeHue, casal, Kpoeob, Ipumpoyunisl, ]lel:iKOI/;umbl

BBEJIEHUE

UzBecTHO, YTO HEONArOMOIYYHOE COCTOSHUE
BOJHOH Cpeipl, B TOM 4YHCIE W 3arps3HEHHE
He(ThIO, BBI3BIBACT PA3IMYHBIC HAPYLICHUS MOp-
(onoruueckoil OpraHm3alMU KICTOK KPOBH pPbIO
(Ky3una, 2010; Kysuna, 2011; Alkindi et al., 2005;
Cavas et al., 2003). B paborax, MOCBSIIEHHBIX BO3-
JEWCTBUIO HE(TH, a TaKkkKe e€ MPOU3BOTHBIX TOKa-
3aHbl 3HAYMTENILHBIC MATOJOTMYECKUE H3MCHEHHS
CTPOCHUS 3PHUTPOLUTOB Y PA3IMYHBIX BHIOB DPHIO
(AnennueB, 2002; Kapmaszun, 2010; Al-Ayed,
2001; Vanzella, 2007). Hapymenuss mopdooru-
YeCKOW OpraHu3alyy SPUTPOLIUTOB BENET K yrHETe-
HHIO, 2 B HEKOTOPBIX CIIydasxX U K HEBO3MOXKHOCTH
X (PYHKIMOHHPOBAHMS, W MPEKIEC BCEro, raso-
obmeHa B 3Tux kierkax (byraes u np., 2007). Cie-
JyeT OTMETHUTB, YTO KOHIIEHTpAIHUs ChIpoi HePTH 1
BpeMsl €€ BO3JEHCTBHUS, CYLIECTBEHHO BIMSIOT HA
CTEICHb, BBI3BIBACMBIX €HO MATOJOTHYECKHX H3Me-
HEHUIl B MOpP(OJIOTUHM 3THX KJIETOK. Tak OIBITHI,
npoBenéHHbie Ha kapmax (Cyprinus carpio L.) B
AKCIO3UIUSIX C CHIPON HEPTHIO JIEMOHCTPUPYIOT 3Ty
3aBHCHMOCTh B JIMHAMHKE MOSBICHUS Pa3INYHBIX
HaToNOrui — 6a30(MITHS UTOIUIA3MBI, TIMKHO3 Si/Iep
U arrmroTrHAImA spuTporuToB (Kanuesa, 2002).

UccnenoBanne BO3AEHCTBHA CHIpON HepTH
OBLIO M3Yy4YEHO M Ha IPHMEpe MPECHOBOIHOM PBHIObI
— opeoxpomuca (Oreochromis niloticus), koTopoe
TaKKe BBIABUIIO J10303aBHCHMOE [ICHCTBHE 3TOTO
Bemecta (Al-Ayed, 2001).

Bo3neiicTBre pasnM4YHBIX HEPTENPOIYKTOB Ha
phIO TaKKe BBI3BIBACT HApYIICHUST MOp(doIoruIec-
KOH OpraHu3aluH SpUTPOLMTOB. Tak, Ha mpumepe
npoxunoaa (Prochilodus lineatus) mokaszano, uro
BOJIOPACTBOpUMAsi (paKiysi JU3EIBHOTO TOILUIMBA
ABJIAETCS TPUYMHON YBEIMUYCHHUS 4YHCIAa SPUTPO-
IIUTOB MepU(EepHIECKON KPOBH PHIO, MMEIOIINX Ma-
TOJIOTHYECKHE OTKJIOHEHHS CTPOCHHA UX sAep
(Vanzella, 2007).
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Llenpro HamIero uccie10BaHus ObUIO N3yUYeHHE
BIHMAHUS CBIpOH HedpTh KoHumeHTpammed 100 mr/n
Ha CTpoeHHE POPMEHHBIX HIIEMEHTOB KPOBH KypHH-
ckoro casana (Cyprinus carpio) .

MATEPHUAJIBI 1 METO/1bI

B skcnepumMenTte ucnonb3oBanach 6-MecsuHast
MoJioas cazana (Cyprinus carpio) Becom 35,1-44,6
r, muaHon 21,6-27,1 cMm. PpIOBI OBUIM B3STHI C
XBULTHHCKOTO PHIOOBOIHOTO 3aBO/IA, PACTIONOKEH-
Horo B HedruanuuckoMm pabione (AszepOaiimxaH).
DKCIepUMEHTaJIbHAs 4acTh PabOThl MIPOBOAMUIACH B
ycnoBusix UuctutyTa prusunonorun. CpemnHecyTod-
Has TeMIleparypa BOJbI B BaHHAX, TJE COJIEp-
JKAITMCh TIOJIONIBITHBIE PBIOBI, cocTaBisuia 22-24°C.
Konnentpamust ceipoli HedTH (MECTOpOXKIESHUE
«Hedrsapie Kamuany) 6sma 100 mr/n. Basrue ma-
Tepuaia mpoBoauiaoch Ha 5, 10 u 15 cyTku.

B kaxnplil W3 BBILIEYKA3aHHBIX JHEH y HC-
CIIeTyeMBbIX PhIO Opaniack KPOBb METOJIOM OTCEUCHUS
XBOCTOBOTO IJIABHUKA M Ha TPEIMETHBIX CTEKIIaxX
TOTOBWIMCh Ma3ku. [locie HX MpOCYIIMBaHHUS
MPOBOMIIACH  (PUKCAIMS STHJIOBBIM CIHPTOM B
TeueHne 5 MuH. [IpocyiieHHbIe PUKCUPOBaHHEIE Ma3-
KU OKPAIIMBAJIUCh a3yP-203HMHOBBIM KPacH-TEJIeM, UC-
NoJIB3Ysl OOLIeNpUHATHI MeTox Pomanosckoro. Ok-
paleHHbIE Ma3KH KPOBH MPOMBIBATUCH TUCTUILIAPO-
BaHHOW BOJioW. M3ydeHne Ma3KoB KpOBH TIpO-
BOIWJIOCH TIOJ CBETOBHIM MmuKpockorioM NU2 (Carl
Zeiss, Jena). IlpomeHTHOE COOTHONICHHE TATO-
OTHMYECKUX PUTPOLIMTOB BRIYHUCIIIIOCH U3 pacyéra Ha
1000 sputpormToB. B paboTe Tarke MpencTaBIeHO
MPOLIEHTHOE COOTHOIICHUE PA3IMYHBIX TUTIOB JICHKO-
IIUTOB (IIPOIIEHTHOE COOTHOIIICHUE MX 3PEIbIX U HE3-
penbix (opMm, a TakKe TpaHyJIOLUUTOB M arpaHyio-
ITUTOB), KOTOPOE OMPENEIUIOCh MyTEM MX MOojCcUéTa
ucxozs u3 200 xietok. oTorpadupoBaHie MPOU3BO-
JIUJIOCH TIpH oMoty 1udpoBoii kamepsl Canon G-9.



PE3YJIBTATBI U UX OBCYXKIEHUE

UccnenoBanre Ma3koB KPOBH KOHTPOJBHOM
TPYNIBl  pHIO TOKAa3aJlo, YTO MX SPHUTPOLMTHI
OoBabHOU (hOpPMBI. B IIEHTpe 3THX KIETOK Haxo-
IOUTCS IPOJOJTOBAaTOE SAPO (PHOJIETOBOrO LBETA.
[uTonnazma 3pUTPOLUTOB MPEACTaBICHA IIMPOKOH
[OJIOCOM  PO30BAaTOro LBETa BOKPYT sAnpa. Kakux-
100 SPKO-BBIPAKECHHBIX OTKJIOHCHHH B CTPOCHHUH
KpacHBIX KPOBSIHBIX KJIETOK HE OTMEUYeHO. B Ma3kax
KPOBH BCTpEUAIOTCS KaK HE3pelble, TaK W SPUTPO-
LUTHl, WMEIOIIKME PA3IUYHbIE aTOJIOTUYECKHUE
HU3MEHEHUS NX MOP(OIIOTHUECKON OpraHU3aluH, HO
B TPOIEHTHOM COOTHOUICHUH HX KOJUYECTBO
HE3HAYUTEIIHHO.

Tak, NpPOLEHTHOE COOTHOIIEHHE HE3PEIbIX
(hOopM SPUTPOITUTOB K 3peiIbiM (JOpMaM COCTaBIISAET
s 0,1%.

B wma3skax kpoBu pbeI0 OOHapyXeHBl aHHU3a-
LUTO3HBIE SPUTPOLMTHI (pa3HOpa3MEpHbIE KIETKH),
MPOIIEHTHOE COOTHOIICHHE KOTOPBIX PaBHACTCS
1% ot o01mero yucaa KpaCHbIX KPOBSIHBIX KJIETOK.

OOHapyKeHHbIC B HACTOSAIICH pa0oTe MONKU-
JIOLUUTO3HBIE KIETKU (OThHyaromuecs mno ¢opme
SPUTPOLUTHI) COCTaBISAIOT 1% OT Bcex 3pUTpo-
mUTOB. lIpOLIEeHTHOE COOTHOIIEHHE 3PUTPOLMTOB,
UMEOIUX Ha TMOBEPXHOCTH BBICTYIBI WJIHM IIHIIbI -
0,01%.

OtHomieHne OOHApy>KEHHBIX (HEeCTOHYATHIX
SPUTPOILIUTOB, UMEIOIIUX CKIaa4aryo (Gopmy mo-
BEPXHOCTH, OBIJIO HE3HAYMTEIHHO W COCTAaBIISIIO
sk 0,01%. DpUTponUTEIL, UMEIOLINE pa3pyLIeHe
kietouHor o6omouku, coctaBmsun 0,03%. B pa-
00Te MoKa3aHO MPUCYTCTBHE B Ma3Kax KPOBH pac-
MaBIINXCS HA OTAEJIbHbIE (PparMeHThl SPUTPOLIUTOB
(ux uuTonm3). VX mpoLEeHTHOE COOTHOLICHHE He
npeebimiaer 0,2%.

HccnenoBanne KpoBU BBISBISET CIETYIONIYIO
MPONOPLHUIO COOTHOLIEHUS JISHKOLUTOB UJIH JIEHKO-
UTapHy Ghopmyiy: OgactHeie popmbl — 1%, mpo-
mueaouTel — 3%, MuenouuTsl - 5%, MeTaMueno-
muThl — 2%, nanouykosiepHsle HeUTpoduIsl — 3%,
CerMeHTosIiepHble HeUTpoPuisl — 1%, TUMQOIHUTHI
— 85%.

BosgeiicTBue cblpoil HETH KOHLEHTpaLueH
100Mr/in geMOHCTPUPYET YBEIHYCHUE MTPOLIEHTHOTO
COOTHOIICHHS HE3PETBIX, a TAKXKE MaTOJIOTHIECKUX
SPUTPOIIUTOB K OOIIEMY YHCIY 3THUX KIETOK, B 3a-
BUCHUMOCTH OT NPOJOKUTEIILHOCTH BPEMEHHU JKC-
nosunmu (5, 10, 15 greit). Tak, mpomeHTHOE COOT-
HOIIICHHE HEe3pembIX (GOpPM 3PUTPOIUTOB YBEIUUH-
BaeTcs Ha S5-I JI€Hb MCCIEIOBAHHUS U COCTABIISET
0,2%, Ha 10-b1ii genp — 0,3%, Ha 15-b1i AcHB -
0,4% (Puc.1).
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[IpomieHTHOE COOTHOINICHUE AHWU3AIUTO3HBIX
IPUTPOITUTOB MMOKA3BIBAET MPOTPECCHUBHOE UX YBE-
nndenue, U Ha 5-p1i, 10-b1if u 15-b10 geHb dKcoe-
pumenta ono pasusiercs 2%, 3% u 8%, cooTBet-
ctBenno (Puc.2).

[IporienTHOE COOTHOIIEHNE, OOHAPYKEHHBIX B
XOJIc Halel paboThl, MOWKHIIOIMTO3HBIX IPUTPO-
OUTOB Ha S5-bId JIEHb HCCICHOBAHUN COCTaBJISIECT
1%, ma 10-p1ii - 2%, a Ha 15-w1if geHp — 5 %
(Puc.3).

[IpolieHTHOE COOTHOIIEHHE SPUTPOIUTOB,
WMEIOMINX BBICTYIHl Ha TOBEPXHOCTH KIIETOYHOM
MEMOpaHBbI, Ha 5-bIi JCHD SKCIO3UIMH COCTABIISET
0,2%, Ha 10-b1if IeHb BO3CHCTBUS OHO PaBHSACTCS
0,4%, a Ha 15-p1if neHp yBenmmuuBaetcs A0 0,6% ot
OCTaIbHBIX APUTPOIMTOB (PHc.4).

OTMmedaeTcsi TCHICHIMS YBEIMUYCHUS YHCIIA
(heCTOHYATHIX IPUTPOIUTOB B 3aBUCUMOCTH OT TIPO-
JIOJKUTENBHOCTH  BO3JEUCTBUS  BBIIICYKa3aHHOM
KOHIIeHTpaIuu chipoii Hedtu. IIpolieHTHOE COOT-
HolleHre (HeCTOHYATHIX IPUTPOLMTOB Ha S5-bIi, 10-
blii W 15-plii [HU paBHSETCS COOTBETCTBEHHO
0,02%, 0,03% u 0,04% ot oOmero yucia SpUT-
porutoB (Puc.5).

B Ma3kax KpoBU IPUCYTCTBYIOT 3PUTPOIIUTEHI C
TaKOH HeoOpaTUMOU MATOJOTHEH KIETOYHOW opra-
HU3AIHH, KaK HAPYIICHUE IETOCTHOCTU KIICTOYHBIX
o0oJyiouek, Bemymeld K HMX pa3pylleHuto. Ywucio
SPUTPOIUTOB C Pa3pyUICHHBIMH KJIETOYHBIMH 000-
JIOUKaMH Ha 5-bIM JCHB AKCIO3HMIIUNH 3HAYMTEIBHO
yBenmumBaeTcss u coctaBiuser 0,05%, wa 10-brit
neHb - 0,1%, ua 15-5111 — 0,5%.

OTMeueHHBIE B JAHHOW SKCIO3WIMM THIIO-
XPOMHBIE PPUTPOIUTHI (OBUTH OOHAPYKEHBI KICTKH
C MMPOCBETJIEHHBIMY YYaCTKaMH IUTOTIA3MbI) Ha 5-
biiA, 10-p1#t 1 15-b1i1 IeHs BO3JEHCTBUS CHIPOIt HE(-
1 coctaBisior 0,01%, 0,03% u 0,08% x obuiemy
qucity »puTtporuToB. ClenyeT OTMETUTh, YTO Ha
10-b1i1 neHb BO3MEHCTBUS YKa3aHHOTO TOKCHKAHTA
B Ma3KaX KpOBH pbIO OOHApy»KEHBI SPUTPOLUTHI C
TaKoOW Marojoruer kak cmeuienue ux suaep. Ipo-
LEHTHOE COOTHOIICHUE TAaKHUX SPUTPOLUTOB COC-
taBnset 0,01%. Ha 15-w1ii nenp HaOmrogaercs yBe-
JTUYCHUE TPOIEHTHOTO COOTHOIICHUS IOJTOO0HBIX
sputpouutoB 10 0,03% (Puc.6). B xome wuccre-
JIOBaHUs JIMIIb Ha 15-bIi IEHb 3KCIO3ULUU B 3PUT-
poruTax 0OHAPYKEHBI TIPOIECCHI XPOMATHHOIH3a 1
Kapronm3a. [IporieHTHOe OTHOIICHUE dPUTPOITUTOB
C JaHHBIMU BUIAMHIIATONIOTUH sapa K oOIemy
YUCITY 3TUX KJIETOK Ha 5-bIil J€Hb SKCIIEPUMEHTA HE
npessiiiaer 0,01%.

B maskax kpoBu pri0 Ha 10-p1ii meHB 3KcIe-
PUMEHTA BCTPEUAIOTCS JIBYSICPHBIE U Oe3bsiIepHBIE
ApUTPOIUTHL. Taxke 00HAPYKEHO TMPOCTOE NIEICHHUE
KpacHBIX KPOBSHBIX KJIETOK — aMuTo3 (Prc.7).
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Caghuxarnosa u op.

Puc. 1. He3penbie pOpMBI SpUTPOIIUTOB
(X 1250)

Puc. 2. Aausanuros (X 2000)

Puc. 4. BricTynsl Ha 000JI0YKe SPUTPOIUTOB
(X 2000)

s a
-

Puc. 5. ®ecToHyaThIC IPUTPOIUTHI Puc. 6. CmerieHue sijiep 3pUTPOLIUTOB
(X 3000) (X 4000)

T——

Puc. 7. AMUTO3 3pUTPOLIUTOB Puc. 8. Pa3pyiieHue spurpounToB
(X 3000) (X 2000)
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Ha moimo trX KiieTok (0e3bsIIepHbIX, ABYSAACPHBIX U
HaxXOJAIIUXCA B COCTOSIHUM JEJEHUS) HMPUXOAMIOCH
0,01% ot obmero uucna sputpormToB. Ha 15-b1if
JIeHb SKCIIEPUMEHTa OTMEYaeTCsl YBEJIMUYEHHE 3TOro
mapametpa 10 0,02%. Taroke mpoBeAEHHOE HCCiIe-
JIOBaHHE MOKa3bIBACT TEHICHLMIO YBEINUCHUS YUCTIa
Pa3pyILIEHHBIX SPUTPOLUTOB, TaK KaK B Ma3Kax KPOBH
PBIO TPHUCYTCTBYIOT (PparMeHTHI pacraga SPUTPOLH-
TOB (Pmc.8). IIporieHTHOE COOTHOITIEHNE ITHX KIETOK
Ha 5-bIfi eHb 3KcnepuMmenTta coctapisier 0,4%, a Ha
10-p1ii 1 15-p1it mam — 0,7% 1 1%, COOTBETCTBEHHO.

Ha 5-p1if geHb 3KcIEpUMEHTa MPOLIEHTHOE
COOTHOIIICHUE JICHKOLMTOB B Ma3KaxX KpPOBU PBIO
UMeeT CIeAyIole 3HaueHus: O1acTHble (GOPMBI —
1%, mpomuenonuTsl — 3%, MuETOTUTH - 5%, MeTa-
MUENOUUTsl — 2%, HaJOUYKOsSACPHBIE HEUTPOHUIIBI
— 3%, cermenrosiiepuble HeHTpoduibl — 1%, MuMm-
¢douutsl — 85%. Ha 10-p1ii meHp Hamero uccueno-
BaHUs MPOUCXOOUT JIMIIb HE3HAUYUTEIbHOE YBEIH-
YEeHHUE MPOLEHTHOTO COOTHOLICHUS IMMQOITUTOB JI0
86% 1 yMEHbIIEHHE OTHOIIEHHS MaJOYKOsAEPHBIX
Heiirpodunos no 2%. Ha 15-p1ii nens neiixogop-
MyJia KpOBH IpEACTaBJICHA CIEIYIOUIMM 00pa3oM:
O6nactueie Gopmbl — 1%, mpommenonutel — 2%,
MHEIOUHUTHI - 4%, MeTaMUEIOIUTHI — 3%, IaJI04KO-
saepHble HeWTpoduiasl — 2%, cerMeHTOsAEpHbIE
HeiTpoduisl — 1%, mumdoruter — 87%.

Kak BuIHO W3 BBHIIICTIPUBEIEHHBIX JAHHBIX,
HMEIOIIee MECTO Ha MPOTSHKEHUH BCEH SKCHO3HULIUH
YBEJMYEHHE OTHOIICHUSI HE3PEINIbIX dPUTPOIIUTOB K
ux o0lIeMy YHCITy, YKa3bIBaeT Ha MPUCIIOCOOUTENb-
HYIO peakUuio pbl0 B OTBET HA pacraj 3pUTPOLH-
TOB B PE3yJIbTaTe BO3AECUCTBUA ChIpoi He(pTH. ¥YBe-
JMUYEHUE YHWCJIA HE3PENBbIX JSPUTPOLUTOB OOBsC-
HSIETCA TEM, YTO JJAHHOE BO3JCHCTBHE OKAa3bIBAET
crpeccoBbiii addekt Ha xuBbie opranusmbl (Afaf,
2009; Rios et al., 2005). Cneayer OTMETHTH, YTO
MPOTIOPILUS HE3PEJIBIX JPUTPOIMTOB TIO OTHOIIE-
HUIO K HX 3peiibiM (opMaM B Ma3KaxX KpOBU PbIO
MOJKET OBITh PACCMOTPEHA B Ka4eCTBE WHANKATOPA
cocrostHust okpyxatorieit cpeant (Rios et al., 2005).

Berpewaronuecss B HacTosIIeM HCCIIEIOBAHUH
B MasKax KpOBH 3PHUTPOLMTHI PasHOrO pa3Mepa
(aEM3anMTO3) MOTYT YKa3bIBaTh Ha (PYHKIIMOHAIb-
HYI0O HEIOCTaTOYHOCTb KPOBETBOPHBIX OPraHOB, H
OTHOCATCSI K JlereHepaTHBHBIM MpoLeccaM, KOTO-
pBle TPOSBISIIOTCS TPH Pa3UYHBIX (hopMmax aHe-
muu (Byraes u np., 2007).

OOHapy>keHHOE B XOJ/I¢ MCCIIEIOBAHUS yBEJIH-
YEHUE YMCTIa MOUKIIIOIUTOB (DPUTPOIIMTOB Pa3HOM
(dhop™mbI), criegyeT paccMaTpuBaTh Kak KOMIIEHCA-
TOpHOE SIBJIIEHHE, CIIOCOOCTBYIOILIEE YBETUUYCHHIO
MOBEPXHOCTH SPUTPOLINTA, yHACTBYIOIIEH B 0OMeHe
Bemmect (Katalay and Parlak, 2004.). IIpeamo-a-
raercsi TakXe, 4YTO IIOMKWIOLMTO3 IPOSIBIIETCS
BCJIECTBHE TOTO, YTO KJIETKH TEPSIIOT CBOIO 3JIac-
TUYHOCTh M CBUJETEJIBCTBYET O JI€I€HEPAaTUBHOM
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COCTOSIHUM KPOBETBOPEHUSI IIPU YTHETEHUU SPUT-
pormoasa (Byraes u ap., 2007).

OTrmedeHHBIe, B paboTe JeCTPYKTHBHBIC
W3MHEHHUSI SPUTPOLUTOB, HAOJIIOaeMble Ha BHEIN-
HEell 000J0YKe, B UX LUTOIUIa3ME€ M sIpe, MOTYT
CBUJICTEIILCTBOBAaTh O  CTENEHH  HApPYLICHHSA
BHYTPHUKIIETOUHOTO 0OMeHa 3TuX KieTok (BaHoBa,
1983).

Jedopmanyss 3pUTPOLUTOB KPOBH HAXOAUT
CBOE OTpakeHHE B IIEJIOM psifie padOT, MOCBSILIEH-
HBIX M3YYEHHUIO BO3JACHCTBUS Ppa3IMYHBIX MOJ-
JIOTAaHTOB - LIMHKA, MEAM, CBUHLA, Kaamus, ¢oc-
¢ara quxpomara, MOJMXJIOPUHATHOTO HapTaMHA U
T.A. Ha pasznuyHble BUIBI poid (Byraes u np., 2007;
ITomopniea u mp., 2010; Gwozdzinski K., 2011;
Katalay and Parlak, 2004; Kori-Siakpere et al.,
2008; Serezli etal., 2011).

Hanuuue, BBISIBJICHHBIX B HACTOSIIEM HCCIIE-
JOBaHUHM THUIIOXPOMHBIX 3PUTPOLMTOB, MHOTUMH
aBTOpPaMHU PacCMaTPUBACTCS KaK MPHU3HAK aHEMUH,
KOTOpBI BO3HHUKAET IMOJ JACHCTBUEM pPa3IUYHBIX
TOKCHYECKHX BEILIECTB, B TOM YHCIIE CHIPOH HE(PTH
(Byraes u np., 2007; Byraes u ap., 2010; /Iopeu-
kuii, 2002). [Ipeobnaganne B Ma3kax KpOBH KOH-
TPOJBHBIX M OKCIEPUMEHTAIBHBIX PBIO JUMQO-
LUTOB HAaJ BCEMH IPYTMMH THUIAMH JIEHKOLIMTOB
yKa3bIBaeT Ha TO, YTO Y KYPHHCKOTO ca3aHa KaK u y
JIpYTUX BUAOB PHIO KPOBb UMEET JIMMQOLUTAPHBIHA
xapaktep (MBanoBa, 1983).

TakuMm 00pa3oM, aHAIHU3 MOJYUYECHHBIX PE3yJib-
TATOB IIOKa3all, 4TO TIPOJUICHHE BpPEMEHH BO3-
JeUCTBUS ChIpoii HeTH KoHIeHTpanued 100mr/n
BBI3BIBACT YBEJIUUEHHE NMPOLEHTHOI'O COOTHOLLICHHS
SPUTPOLIUTOB, UMEIOIINX PA3IMYHBIE MATOJIOTHYEC-
K€ TPOSBICHHUS HX MOP(OJIOTHYECKO OpraHu-
3auud. HapymieHust cTpoeHus! KpacHbIX KPOBSHBIX
KJIIETOK, KaK M3BECTHO, B KOHEUHOM CHYETE, OKa3bl-
BAaIOT MaryOHOE BO3JEHCTBHE HAa BECh OPraHU3M B
uenioM. /lanHble mapaMeTpsl, B BULY cBoed HHGOp-
MaTHBHOCTH O COCTOSIHUM KII€TKH, SIBJISIOIIEHCS
CTPYKTYPHOW €IMHUIEH BCEro OpraHvW3Ma, MOTYT
OBITH MCHOJB30BAaHBl KaK KPUTEPHH OLIEHKH 3a-
TPSA3HEHHOCTH OKPYXKAIOIIEH Cpebl.
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Eksperimental Neft Cirklonmoanin Caki Baliginin Qanina Tasiri

X.M. Safixanova, R.Y. Qasimov, E.K. Riistamov

AMEA A.L Qarayev adina Fiziologiya Institutu

Toqdim olunan isdo 100 mq/l gatiligh xam neftin tosiri zaman1 kiir ¢oki baliglarinin gan yaxmalarinda
yetismomis eritrositlorin ¢oxalmasit miioyyon olunub. Eyni zamanda miixtaliv ndv 6l¢li vo formada olan
hiiceyrolorin vo patoloji eritrositlorin ¢oxalmasi toyin olunub. Eksperiment zamani baliglarin qan
yaxmalarinda limfositlar faiz nisbatine gors ¢oxluq taskil edir.

Acar sozlar: gan, eritrositlor, leykositlor, sazan, neft cirklonmosi
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Bruanue Sxcnepumenmanvrnoeo Hegpmsanozo 3azpasnenus

Effect of the Experimental Qil Pollution on the Carp’s Blood
Kh.M. Safikhanova, R.Y. Kasimov, E.K. Rustamov
Institute of Physiology named after A.I. Garayev, ANAS
Percentage of immature red blood cells increased in the carp blood smears after impact of the crude oil (100
mg/l). The number of anisocytosis, poikilocytosis and red blood cells with pathological changes in the
morphological arrangements also increased. Percentage of different leucocytes showed also lymphocytic

character of the blood of this fish.

Key words: oil pollution, carp, blood, erythrocytes, leukocytes

65



AMEA-nin Xoboarlari (biologiya va tibb elmlari), cild 69, Ael, soh. 66-70 (2014)

Erkan Postnatal Ontogenezds Hipoksiyanin Dovsan Balalarinin Urak

Faaliyyatine Tasiri

I.H. ibrahimli*, A.Q. Qaziyev

AMEA A.I. Qarayev adina Fiziologiya Institutu, Illapug-3ade kiic., 2, Baki AZ1100, Azarbaycan;

*E-mail: ilxamai@mail.ru

Tacriibalor zamam 10, 20 va 30 giinliik dovsan balalari 3 giin ardicil olaraq 20 daqigs miiddatinds agir
hipoksiyaya moaruz qoyuldugdan darhal sonra elektrokardiogramma (EKQ) olunmusdur. Miiayyan
olunmusdur ki, 10 giinliik dovsan balalarinda iirok vurgularimn say1 (UVS) hipoksiyamn biitiin
giinlorinds artir, digar tacriibi qrup heyvanlarda isa aksina azalir. Hor ii¢ tacriiba qrupunda EKQ —
nin R va T disciyinin amplitudas: iso azalir. Bu dayisikliklor 6ziinii 30 giinliik dovsan balalarinda

daha qabariq sokilda biiruza verir.

Acar sézlar: elektrokardiogramma, hipoksiya, erkan postnatal ontogenez, dovsan balalart

GIRIiS

Hipoksiya pre- vo postnatal inkisaf zamani
miixtalif inkisaf patologiyalarina malik olmasina vo
letalligina goro forglonan ekstremal faktorlardan
biridir. Ona goro do daim tibb vo biologiyanin qgar-
sisinda duran baglica problem olaraq qalmaqdadir.
Oksigen acligi miixtolif agirlighi nevroloji xoSte-
liklarin, tonoffiis pozulmasi sindromunun, vegetativ
disfunksiyalarin vo 6liimla naticalonan xastaliklorin
asas sobobi hesab olunur (Basson, 2008).

Molumdur ki, insan orqanizminin biitiin orqan
vo sistemlarinin normal foaliyyati iigiin xarici
mithitdo oksigenin miqdar1 21%-don az olmama-
lidir. Lakin, atmosferin intensiv ¢irklonmasi vo
ekoloji saraitin pislogsmasi boyiik soharlords (asasen
ekoloji tomiz olmayan saharlords) oksigenin miqda-
rinin 10-12%-0 godor azalmasina vo hipoksik vo-
ziyyatin yaranmasina gotirib ¢ixarir. Aparilan tod-
qigatlara gora, oksigen catismazligi a¢iq havada
¢ox az olan vo ya oturaq hoyat torzi kegiron praktik
saglam adamlarda da miisahids olunur (ITonysus et
al., 2007).

Molumdur ki, tirayin normal faaliyyati iigiin ilk
ndvbads arasikasilmodon vo lazimi qodor oksigen
tochizati olmalidir. Oksigen organizmdo maddolor
miibadilasini aktivlesdirir, naticads tiroya daxil olan
gida maddolorinin miqdar1 vo siiroti artir. Otraf
miihitdo O, catismazligi naticasinds yaranan xro-
niki hipoksiya iirok-damar sistemi zoiflomis xos-
tolords tirok gatigmazligi, stenokardiya vo miokard
infarktina sobob olur. Ona goéro do iirok —damar
sistemi  xastaliklorinin etiologiyasinda hipoksiya
asas rol oynayir (Gluckman et al., 2008). Hipok-
siyanin iirok-damar sistemino tesiri onun agirliq
daracasindon, davametms miiddatindan vo organiz-
min fordi xiisusiyyatlorindon basqa rezistentliyin-
don do asihidir. Odobiyyatdan malumdur ki,
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hipoksiya ontogenezin miixtolif dovrlorinds gan-
damar sistemino forgli tosir edir (I'mycaeB u ap.,
2006). Bunlar1 nazoars alaraq biz 10, 20 vo 30 giin-
lik dovsan balalarinin iirok foaliyystino hipok-
siyanin tosir effektini Gyronmayi garsimiza magsad

goymusug.

MATERIAL VO METODLAR

Todgiqatlar Sinsilla cinsinden olan 104 bas
dovsan balalar1 tizorinds aparilmigdir.  Tacriiba
heyvanlar1 3 qrupa: 10 ginlik (I qrup-35 bas), 20
glinliik (1T qrup-36 bas) va 30 giinliik (IIT qrup-33
bas) boliinmisdiir. Hipoksiya vaziyyati yaratmaq
ticlin balalar ayri-ayriligda 20 daq. miiddatinds
ventilyasiya olunan xiisusi kameraya qoyulmusdur.
Bu miiddat orzindo kamera oksigen vo azot gaz-
larinin qarisigr (5% Oy, 95% N,) il tachiz olunub
vo onu da geyd edim ki, COj-nin miqdart 0,1%-
don ¢ox olmamusdir. Kontrol qrupda vo hipok-
siyadan dorhal sonra tocriibo grup heyvanlarda
EKQ qeyd edilmisdir. Stereotaksisda atraflar1 fik-
sasiya olunan heyvanlarm EKQ-si Eynthoven {ig-
bucag1 ssasinda “Medikor 16S” tipli ensefalografin
komayi ilo geyd olunmusdur (I, II, IIT). Qeyd
edilon EKQ gostoricilori II standart aparma iizra
analiz edilmis vo naticalorin etibarliligi Styudent
kriterisino gora hesablanmigdir.

NOTiCOLOR VO ONLARIN MUZAKIROSI

Alinan naticalorin miiqayisali tohlili gostorir
ki, hor ii¢ eksperimental qrupda EKQ-nin gosto-
ricilorinda miioyyan doyisikliklor bas verir. Belo Ki,
I qrup heyvanlarda UVS (iirok vurgularinin say1)
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Sakil 2. Hipoksiyanin 10 giinliik dovsan balasinin EKQ parametrlarins tosiri.

hipoksiyanin biitiin giinlorinds artir, an ¢ox artim
hipoksiyanin III giinii miisahido edilir (p<0,01).
Digor tocriibo qrup heyvanlarda iso UVS hipok-
siyanin biitiin glinlorinds azalir.

II grupdan olan dovsan balalarinda UVS-nin an
¢ox azalmasi hipoksiyanin II giinii (p<0,01), Il qrup
heyvanlarda isa IIT giin (p<0,01) bas verir. (Sakil 1.)
Hipoksiyanin tasiri ilo P disciyinin amplitudasi da
miioyyan daracads doyisilir. Belo ki, P disciyinin
amplitudas1 I qrup heyvanlarda hipoksiyanin biitiin
giinlarinds artir. ©n ¢ox artim hipoksiyanin T giinii,
on az artim isa III giin bas verir. II qrup heyvan-
larda P disciyinin amplitudasi biitiin giinlorda, 111
grupda iso hipoksiyanin son 2 giiniindo azalir. Hor
iki grupda an ¢ox azalma hipoksiyanin III giinii bas
verir (p<0,01) (Sakil 2, 3, 4).

EKQ parametrlorindon on asasli doyisikliklor
R va T disciyinin amplitudasinda miisahido olunur.
Belo ki, I grup tocriibo heyvanlarda R disciyinin
amplitudas1  hipoksiyanin  biitiin  giinlorinds

kontrolla miiqayisado azalir, an ¢ox azalma hipok-
siyanin III giini miayyan edilir. Digar tacriiba
gruplarinda iso R disciyinin amplitudasi kontrola
nisbaton hipoksiyanin biitiin giinlorindo azalir. Hor
iki qrupda R disciyinin amplitudasinin on ¢ox
azalmas1 hipoksiyanin [ giinii bas verir (p<0,001),
(Sakil 2, 3,4). Belaliklo, alinan naticalarin tahlili
zamani malum oldu ki, birbasa tosir edon hipoksiya
30 giinlik balalarin iirak foaliyystino daha ciddi
tosir edir. T disciyinin amplitudast uygun olaraq
biitiin tocriiba grup heyvanlarda vo hipoksiyanin
biitlin giinlorinds asag1 enir. On ¢ox azalma III qrup
heyvanlarda, hipoksiyanin 1 giinii miisahido edilir
(p<0,001).

Molumdur ki, hipoksiyanin tasiri zamani iirs-
yin xronotropiyasi nazara g¢arpacaq doracads po-
zulur (taxi- vo ya bradikardiya) iirok tonlar1 doayi-
silir (avvalca giiclanms, sonra iss tonlarin artan kar-
lasmas tipli) vo miixtalif genezli aritmiyalar yarana
bilir (Kpasuosa u ap., 2000).
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Sakil 3. Hipoksiyanin 20 giinliik dovsan balalarinin EKQ parametrlorins tosiri.
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Sakil 4. Hipoksiyanin 30 giinliikk dovsan balalarinin EKQ parametrlorina tosiri.

Bizim aldigimiz todgigatlarda tocriiba heyvan-
larinda tirok foaliyystinin parametrlorinin, xiisuson
borpa fazasim oks etdiron T disciyinin dinami-
kasinin norma gostaricilorindan konara ¢ixmasi ¢ox
giimanki tosir faktoru ilo slagadar metabolik pro-
seslorlo saciyyalonir. Ilk névbods hipoksiya soraiti
organizmin vegetativ sinir tochizatinin disbalansina
Sobob olur ki, bu da iirok vurgularimin saymnin
artmasi (taxikardiya) vo ya azalmasi (bradikardiya)
soklinds 6ztinii gostorir. Belo giiman edilir ki, orqan
Vo sistemlords hipoksiya zamani fizioloji dayisik-
liyin osasinda hiiceyra soviyyasindo su-elektrolit
miibadilasinin pozulmasi bas verir (IIpaxoB w.map.,
2001).

Todgiqatlarda aldigimiz naticalor gostordi ki,
ontogenezin erkan marhoalasinds hipoksiya edilmis
heyvanlarda simpatikotoniya tozahiir etdiyi halda,
inkigsafin sonraki morhalalarinds bu amilin tasirin-
don parasimpatikotoniya {stiinliik togkil edir. Tod-
gigatlar zamani hamginin biitiin tacriiba grup hey-
vanlarda R va T disciklorinin amplitudasinda da ne-
zoro garpan doyisikliklor yaranir. Belo ki, Rvo T
disciklorinin  amplitudast azaldigi halda, P

68

disciyinin amplitudasinda farqli doyisikliklor miisa-
hido edilir.

Ballidir ki, hipoksiya tosirindon ag ciyarlords
damarlarinin  daralmasi1 va tozyiqin yiiksalmosi
fonunda iiroyin sag qulagcigmin yiiklonmosi bas
verir ki, bu da 6ziinii P digciyinin amplitudasinin
artmasi soklinds gostorir (JIynuna u ap., 1997).

Aparilan toedqiqatlar zamam 10 giinlik yas
grupundan olan dovsan balalrindan qeyd edilon
EKQ-nin analizi zaman1 P disciyinin amplitudasi-
nin kontrola nisboaton yiiksalmasi askar edilmigdir.
Inkisafin erkon morholosindo oksigen catismazlig
praktik tobabat ti¢iin prinsipial shamiyyat kasb edir.
Belo soraitdo energetik miibadilo parametrlori
hipoksik pozgunluqlarin agirliq deracssinin aparici
prognostik kriterisi vo antihipoksik miidafisnin
prediktoru rolunu oynayir. Tadgigat¢ilarin fikrinca
energetik miibadilo vo organizmin funksional —
metabolik statusu arasinda six qarsiligl alage vardir
(JIykpstHOBa, 2004).

Hipoksiya zamani energetik miibadilo poz-
gunlugu naticasinds miokardda bir nego marholadan
kegon metabolizm doyisikliyi yaranir vo tirok



catismazhigma sobob olur. Umumiyyatle, miokardin
hipoksiyasi zamani1 miisahids edilon biitiin metabolik
doyisikliklor naticasinds onun yigilma funksiyasi
pozulur. Bundan slavs, hipoksiya miokardda ener-
getik miibadilonin zoiflomasina, hiiceyralordo mak-
roergik birlosmoalorin koskin azalmasina sabab olur
(KosmoBa u ap., 1997, Adams 2000; CumoHoBa u
ap.,2001; Tpodumosa u mp., 2008). Todgigatlar
zamani biitiin tacriiba qrup dovsan balalarindan qeyd
edilon EKQ-do R disciyinin etibarli dorocads azal-
masi miloyyan edilmisdir. Hans1 ki, bu azalma 6ziinii
30 giinliikk heyvanlarda daha gabariq sokildo biruzo
Verir.

Odobiyyat molumatina gora, beyin damarlar
beyini hipoksik zodslonmodan qorumaq tigiin sol
moadaciyin olave yiiklonmasini azaldir. Asagi
otraflarin damarlarinin sistemli vazokonstriksiyasi
zamani is9 sag madaciyin yiiklonmoasi artir. Miiayi-
no zamani beyin vo iirak qan dovraninin yiiksalmasi
Vo iirayin gani daha ¢ox sol madaciklo qovmasi
miioyyon edilmisdir. Oksigen tochizatinin artan
pislosmasi organizmin miidafis mexanizmloarinin
tiikonmasine va tirayin dagigalik hacminin azal-ma-
sina sobab olur. Miokardial gan dévran1 kardiomio-
sitlori oksigenlo tam tochiz edo bilmadiyi iiciin
oksigens olan tolobat artir. Koronar catigmazliq va
isemiya yaranir (IIpaxoB u gp., 2001, CumoHoBa 1
ap, 2001 ).

Eyni zamanda, birbasa tosir edon hipoksiya
iirokdo oyanma prosesinin davametmo miiddatinin
uzanmasina sabab olur ki, bu da repolyarizasiyanin
doyisikliyi ilo naticalonir. Belo ki, molumdur ki,
normada repolyarizasiya prosesi epikarddan endo-
karda dogru gedir. Hipoksiya zamani bu proses
pozulur, hipoksiyanin tasiri naticasindo miokardda
oyanma prosesi uzanir vo bu iso endokardin epi-
karda nisbaton oyanma vaziyystindon tez ¢ixmasina
sobab olur. Bu zaman repolyarizasiya prosesi epi-
karddan yox, endokarddan baslayir ki, bu da T
disciyinin miixtalif ciir inversiyalarina (+ , - va
izoelektrik ) sobab olur. Aparilan tadgigatlarin toh-
lili zamani biitiin yas qruplarindan olan tacriiba
heyvanlarinda T disciyinin asagi amplitudali vo
izoelektrik olmasi agkar edilmisdir. Bu dayisikliklor
diger yas qruplart ilo miiqayisads 30 giinliik
balalarda daha ¢ox oziinii gostarir.

Belaliklo, aparilan tadgigatlarin tohlili zamani
belo noticoya golmok olar ki, birbasa tosir edan
hipoksiya 30 giinlik yas qrupundan olan dovsan
balalarinin tirok-damar sistemins digar yas qruplari
ilo miigayisads daha ciddi zodoalayici tosir gostorir.
Bu iss, yeni dogulmus heyvanlarin miokardinin
energetik cahatdon giiclii vo asidoza qarsi dozimlii
olmasi, nisbaton yasli heyvanlarin miokardinin isa
Sorbast radikallarin vo asidozun zodslayici tasirine
qars1 daha hassas olmasi ilo bagl ola bilar.
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Bausinue 'mnokcuu Ha Cepaeunyio JlesiteasHocTh Kpoibuar B Pannem
IHocTtHaTtansbHOM OHTOreHe3e

N.I'. Uoparumiu, A.I'. I'azueB
HUnemumym ¢huzuonoeuu um. A.1M. Kapaesa HAHA

Uccnenopana snekrpokapauorpamma (OKI) 10, 20 u 30-TH [OHEBHBIX KpOJbYaT, MOABEPKCHHBIX
BO3JICHCTBHIO THIIOKCHH B TeueHHe 20 MUHYT B TeueHHe 3-X JHel. BBISBIEHO, YTO HA MPOTSHKEHUH BCETO
skcniepuMenTa 3HadeHue UCC (4acToThl CepACYHBIX COKpamieHuit) y 10-TM JHEBHBIX KpOJIbYAT
YBEIIMYMBACTCA, 3 B IPYTMX BO3PACTHBIX TPYIIaxX, HA000poT, yMeHbiaeTcs. Ammiutyaa R u T 3yOmoB Bo
BCEX TpPEX OMNBITHBIX TpyImax yObIBacT, MO CPABHEHUIO C KOHTPOJIHHOH. DTH W3MEHEHUs Hamboee
BbIpakeHb!l y 30-TH JHEBHBIX KPOJIbYAT.

Knroueeswvie cnosa: ocmpas 2UNOKCuUsl, OHMO2EHRE3, aﬂeKmpOKap()uoepanwa, KpPOJIUK

Impact of Hypoxia on Heart Activity in Rabbits at an Early Period of
Postnatal Ontogenesis

I.H. Ibrahimli, A.Q. Qaziyev
Institute of Physiology named after A.I. Garayev, ANAS
The electrocardiogram was performed on 10, 20, 30- day-old rabbit pups, which had been undertaken the
effects of hypoxia during 3 days, for 20 minutes. It was revealed that the number of heartbeats in 10-day-old
rabbit pups increased during the experiment, contrary to the other groups. The amplitudes of R and T waves
decreased in comparison with the control group. These alterations were more pronounced in 30-day-old
rabbit pups.

Key words: electrocardiogram, hypoxia, early postnatal ontogenesis, rabbit pups
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Azarbaycanin Xalqg va Elmi Seleksiya Yolu ilo Yaradilmis Bork Bugda
Sortlarimin Danlarinda Qliadin- Va Qliiteninkodlasdiran Lokuslarin
Identifikasiyasi

H.B.Sadiqov

AMEA Genetik Ehtiyatlar Institutu, Azadlq pr., 155, Baki AZ 1106, Azarbaycan;
E-mail: hamlet.sadigov@yahoo.com

Bitkilarin genetik polimorfizminin tadgigi vo identifikasiyas1 ii¢iin istifado olunan genetik mar-
kerlardan biri ehtiyat ziilallarinin sintezino nazarat edan gliadin- va gliiteninkodlasdiran lokuslarinin
allel komponentlor bloklaridir. Ehtiyat ziilallarinin sintezina nozarat edan gliadin- va gliitenin-
kodlasdiran lokuslarin elektroforeqramlarimin genetik determina olunmus alamat kimi nasildan-nasils
irsan kegmasi, torpag-iglim va becarma saraitindan asili olmayaraq dayismadan sabit qalmasi, onlarda
genetik miixtalifliyin tadgigi va seleksiya prosesinin siiratlondirilmasi prosesinda universal genetik
markerlar kimi istifade edilmasi elmi aktualligini daim saxlamaqdadir. Toqdim olunan isdo ziilal
genetik markerlari ilo bark bugdalarin (T.durum Desf.) yerli xalq va seleksiya sortlarimin danlarindas
gliadin va gliitenin ehtiyat ziilallarinin mévcud 6 ilisikli olmayan qliadinkodlasdiran — GlilA, GlilB,
Gli6A, GIli6B va 2 gliiteninkodlasdiran lokuslarin — GlulA va GlulB allel genlarin nazarat etdiyi

komponentlar bloklari identifikasiya edilmisdir.

Agar sozlar: T.durum Desf., gliadin, gliitenin, lokus, allel, genetik miixtaliflik

GIRIS

XX asrin sonlarindan baglayaraq genetik deter-
mina olunmus nuklein tursularinin va ziilallarin po-
limorfizminin todqiqi zaman1 alds olunan naticalo-
rin genetika vo seleksiya sahosindo istifado pers-
pektivlori genis vo hartorofli sokildo Gyranilmoya
baglanilmigdir. Bela ki, irsi informasiyanin alinma-
sini, nuklein tursular1 vo ziilallarinin genetik poli-
morfizminin miiasir metodlarla 6yranilmasi ilo alda
etmok olar. Ziilal genetik markerlari ilo bitki niimu-
nolarinin genetik identifikasiyasi, DNT markerlori
ilo miiqayisado daha asan, tez vo ucuz basa galir.
Son illor molekulyar biologiyanin siiratlo inkigaf
etdiyi bir vaxtda yabani vo madoni bitki ehtiyat-
larmin miixtalifliyini genetik markerlarin, yani poli-
meraza zoncir reaksiyalarina (PZR) osaslanan
DNT-nin ampilifikasiya mshsullarinin tadgigi ilo
hoyata kegirilir (Cosunos, 1985; Gupta et al.,
2000). Buna baxmayaraq, bugda daninin endosper-
minin asasini toskil edan gliadin va gliitenin ehtiyat
ziilallar1 kleykovinanin (gliiten) 80%-o godarini
toskil etdiyindon, bels ziilal markerlor sistemindon
daha genis istifado edilir (Co3unos, 1985; Ilome-
pens, 1996). Umumiyyatla, biitiin ehtiyat ziilallari-
nin oxsar struktur genlors malik olmas1 va bu gen-
lorin nukleotid ardicilliginda intronlarin olmamasi
Vo splaysing prosesinin bas vermeamasi, bu ziilal-
larin genlorin ekspressiyasinin ilk mohsulu oldu-
gundan, qliadin ehtiyat ziilallarindan bugda geno-
tiplorinin identifikasiyasi, genetik sistemlorinin ya-
radilmasi, filogenezi vo tokamiiliindo genetik mar-

kerlor Kimi osasli sokilds istifads edilir (Co3unoB,
1985; Anderson et al., 1991; Ciaffi et al., 1999).
Yumsaq bugda (T. aestivium L.) ununun
¢orakbisirmo va bark bugda (T.durum Desf.) ununun
makaron keyfiyyati birbasa kleykovinanin (suda hall
olmayan biopolimer ziilal kiitlosi) miqdar1 va dartil-
ma xiisusiyyatindon asili oldugundan, eyni zamanda
bu zilallar insanlarin qidasinin osasii togkil etdi-
yindan, onlarin genetik sortlonmis markerlor kimi
todgiginin elmi-nazori vo praktiki shomiyyati cox
boyiikdiir (Konapes, 1983; Co3unos, 1985). Yumsaq
bugdalarla miigayisods, bark bugdalarin sort vo
niimunoalarinin danlorinds ehtiyat ziilallarinin sinte-
zina nazarat edan gliadin- va gliiteninkodladiran lo-
kuslarin elektroforetik komponentlorinin polimor-
fizmi, irson kegmo xiisusiyyatlori, onlarin kamiyyat
vo Kkeyfiyyat olamotlorilo olagesi az Gyronilmisdir
(KynpsisueB 2007). Yumsaq bugda doninin endos-
perminin asasini togkil edon ehtiyat ziilallar1 gliadin
Vo gliiteninin mévcud markerlor asasinda 6 ilisikli
olmayan gliadinkodlasdiran — GId1A, Gld 1B,
Gld1D, GIld6A, GId6B va GLd 6D va 3 gliitenin-
kodlasdiran lokuslarin — GIt1A, Glt1B vs GIt1D allel
genlorinin identifikasiyasi, Chinese Spring sortundan
(T. aestivium L.) alinmis aneuploidlorin, 33 nullitet-
rasom, 12 ditelesom va 7 qarisiq xatlorinin elektrofo-
retik analizi ilo miimkiin olmugdur (Sears, 1966).
Bir6lgiilii (nisasta geli, aliminium-laktat buferi, pH
3.2) va ikiolgli (poliakrilamid geli, izoelektrofokus-
lama vo aliminium-laktat buferi, pH 3.2) elek-
troforez tisulu ilo gliadinkodlagdiran lokuslarin 1-Ci
Va 6-c1 qrup homoloji xromosomlarin gisa ¢iyninda,
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gliiteninkodlasdiran lokuslar isa 1-ci grup homoloji
xromosomlarin uzun ¢iyinlorinds lokalizo olunmasi
miloyyon edilmisdir (Konapes, 1983; Co3zunos,
1985; MerakoBckuit u ap., 1990). Bork bugdalarda
gliadin- vo gliiteninkodlasdiran lokuskarin identifi-
kasiyas1 Langdon (Langdon) bork bugda sortunun
aneuploid  xatlorinin ikidlgiilii elektroforez metodu
vasitosilo miimkiin olmusdur. Bork bugda danlorinda
ehtiyat ziilallarin sintezino nozarot edon gliadinkod-
lagdiran lokuslarin (GId1A, Gld1B, GId6A, Gld6B)
allel genloari 1-ci vo 6-c1 homoloji xromosomlarin qi-
sa ciyninds, gliiteninkodlasdiran lokuslar (GIt1A vo
GIt1B) isa 1-ci qrup homoloji xromosomlarin uzun
ciyinlorindo lokalizo olunmusdur (Du Cross et al.,
1983; Co3unos, 1985; Kynpssues, 1994; Caapiros,
1994; Axmenos u ap., 2003). Qliadinkodlasdiran lo-
kuslarin sintezino nazarst edon genlorin EF spektr-
lorini geldo miqrasiyasina gora sorti olaraq -,y-, p-,
a-zonalara ayrirlar. Bugdalarda qliadin ehtiyat ziilal-
larin a-, B-, y-zonalardaki komponentlorinin mole-
kulyar kiitlasi 11400 — 57300, w-zonasinda isa 64000
— 73000 Dalton arasinda dayisir (Charbonnier,1974;
Bietz and Wall, 1980; Cosunos, 1985).

Qliadin elektroforeqramlarinin  ®-zonasinda
osasan 1D, 1A vs 1B, y-zonasinda 1D, 1B va 6B, B-
zonasinda 6D, 6B vo a-zonasinda 6A xromosom-
larin allel genlarinin noazarot etdiyi elektroforetik
spektrlor yerlosir. Prolamin ziilallarin (qgliadin vo
qliitenin) turs miihitdo (A-PAGE, pH 3.1) birdlgiili
elektroforez zamani gliadin va qgliiteninin elektro-
foretik komponentlari bir-biri ils iligikli olaraq blok
soklinds kegirlor. Hibridlosmodon alinan F; naslin-
don gliadin va gliitenin allel komponentlarinin irsi
ke¢mosi kodominant tipli, F, naslinds iso Mendel
tipli 1:2:1 nisbatinds pargalanmayla miisahido olu-
nur. Gen klasterlarinin nazarati ils sintez olunan bu
komponentlor bir-birilo ilisikli (blok) halinda, do-
yismadan nasildan-nasilo genetik determina olun-
mus alamat kimi sarbast kegirlor. Torpag-iglim va
becarilma soraitindon asili olmayaraq dayisilmayan
bugda bitkisi doninin endosperminin asasini togkil
edon gliadin va qliiteninin ehtiyat ziilalarinin sin-
tezino nozarot edon lokuslarin allel genlarinin ko-
miyyat vo daha ¢ox keyfiyyat alamatlorilo eyni ili-
sikli qruplarda yerlagdiyindan va nasildon-nasils ir-
san kecdiyindan, hamin slamatlarin genetik marker-
lori hesab olunurlar (Co3unos, 1985; Ilomepers,
1989; MertakoBckuii u ap., 1990; Kynpssries, 1994,
Kapumog, 2012; Cagsiros, 2013).

MATERIAL VO METODLAR
Todgigat obyekti  kimi, bork bugdanin

(T.durum Desf.) xalq seleksiyasi sortlari - Qara
bugda, Sar1 bugda, Sirvan bugda, Ag bugda, yerli
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Qaraqilgiq, Aran doni vo Bozak, Okingilik Insti-
tutunda akademik C. ©. ©liyevin rohbarliyi ils ya-
radilan Sorq, Qaraqil¢iq-2, Barokatli-95, Viiqar-80,
Tortor, Tortor-2, Turan, Mirbasir-50, Olinco-84,
Siraslan-23, Mirvari, Qarabag, Mugan, Genetika vo
Seleksiya Institutunun (indiki Genetik Ehtiyatlar
Institutu) Cofori, Qrmiz1 bugda, Qiz1l bugda vo
Kahroba sortlari istifads edilmisdir. Qliadin- vo glii-
teninkodlasdiran lokuslarin elektroforeqram -larinin
mugayisasi liglin bark bugdanin (T. durum Desf.)
var. boeufi, var. coerulescens, var. leucurum, var.
hordeiforme, var. erithromelan, var. melanopus,
var. niloticum, var.apulicum vs var. Alboprovincale
név miixtolifliklori analiz edilmigdir. Bork bugda
sortlariin gliadin-vo gliiteninkodlagdiran lokusla-
riin allel komponentlor bloklarinin identifikasiya
tiglin sort markerlar kimi Lanqdon, Sorg (T. durum
Desf.) vo Anza (T. aestivium L.) sortlardan va
kataloglardan istifado edilmisdir [...]. Bark bugda
sort vo niimunalorinin donlorinds gliadin va qliite-
nin echtiyat zilallarinin elektroforetik analizi
PAAG-ds (pH 3.1) F.A.Poperlya va b. torafindan
verilmis (1989) modifikasiya olunmus metoda
asasen aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bork bugdanin 7 xalq seleksiyasi (Ag bugda,
Qara bugda, Sar1 bugda, Sirvan bugda, Qaraqil¢iq
yerli, Aran doni vo Bozak), 24 elmi seleksiya
sortlarinin (Mirbasir-50, Tartar, Tortor-2, Qaraqil¢ig-
2, Kohraba, Borokatli-95, Turan, Sorqg, Cofori, Se-
vinc, Mugan, Siraslan-23, Viiqar-80, Olincs-84,
Qiz1l bugda, Mirvari va Qarabag) vo 10 ndv miixte-
lifliyinin donlorindo ehtiyat ziilallarin gliadin- va
qliiteninkodlagdiran lokuslarinin allellarininn poli-
morfizmi elektroforetik analiz edilmisdir. Elektrofo-
retik analiz har sortun iki siinbiiliindon bir don
olmagla aparilmigdir (Sokil 1- 4).

Qliadinkodlasdiran lokuslarin elektroforeqram-
lar1 EF spektrlorin gelds miqrasiyasma goéro sorti
olaraq ®-,y-, B- Vo a-zonalara ayrilir. Belo sorti ayirma
ilkin marhalado sort vo niimunalarin homo- va hetero-
genliyini, genetik miixtalifliyi miioyyan etmak {igiin
hoyata kegirilir. Bark bugda sortlarinin gliadin elek-
troforeqramlarmin  allel komponentlor bloklarmimn
identifikasiyasi, poliakrilamid gelindo movcud kata-
loglara va sort-marker kimi gétiiriilmiis Langdon vo
Sarq bark bugda sortlarmin gliadinkodlasdiran lokus-
larinin (G1d1A, Gld1B, GId6A vo GId6B) elektrofore-
gramlari ilo miigayisodo hoyata kegirilmisdir (Kyn-
psBieB, 1994; Canpiros, 1994). Bark bugdanin xalq
Va elmi seleksiya sortlarinda gliadinkodlasdiran lokus-
larinin identifikasiya edilmis allel komponentlor blok-
lar1 sokil 1-4-dos vo cadvaldo verilmisdir.
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Sakil 1. Bork bugdanin yerli xalq vo seleksiya sortlarinin denlorinin gliadinkodlagdiran lokuslarinin
elektroforeqramlari vo allel komponentlor bloklari:1-2 — Barokatli-95; 3-4 — Sar1 bugda; 5-6 — Mirvari;
7-8 — Viigar-80; 9 — Langdon marker sort; 10 — Anza (T.aestvum L.); 11-12 — Cofori; 13-14 — Tortor;
15-16 — Qara bugda; 17 — Kohroba
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Sakil 2. Eynilo sokil 1-da. 1 — Kohraba; 2-3 — Sirvan bugda; 4-5 — Qaraqil¢iq-2; 6-7 — Turan;
8-9 — Sorqg; 10-Lanqgdon marker sort; 11-Anza (T.aestvum L.);12-13—Qarabag;14-15— Bozax;
16-17 — Qirmiz1 bugda.
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Sakil 3. Eynils sokil 1-da. 1-2 — Mirboasir-50; 3-4 — Ag bugda; 5-6 — Mugan; 7-8 — Yerli Qaraqilgiq; 9 —Langdon
marker sort; 10-Anza (T.aestvum L.);11-12 —Aran doani; 13-14 —Qizil bugda;15-16—Siraslan-23; 17 — Slince-84.
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Sakil 4. Eynils ¢okil 1-da. 1 — Olince-84; 2-3 — Tortor-2; 4-5 — Sar1 bugda; 6 — Langdon marker sort;
7— Anza (T.aestvum L.); 8 — v.leucomelan; 9 — v.boeufii; 10 — v.coerulescens; 11 — v.leucurum; 12-v.hordeiforme;
13-v.erythomelan; 14-v.melanops;15-v.niloticum;16-v.alboprovincale; 17— v.apulikum.

Cadval. Bork bugdanin yerli xalq vo elmi seleksiya sortlarinin donlarinin gliadin vs gliiteninkodlagdiran
lokuslarmin allel komponentlar bloklar

. 1A, 1B, 6A, 6B homoloji Qliiteninkodlasdiran

Sira Sortlarin adi EF fina,hz xromosomlarinda qliadinkodlasdiran lokuslarin (Glu) allellari
J‘; Vo név miixtalifliyi dar:’g'r‘i':l“gaw lokuslarm (Gli) allellari

1A 1B 6A 6B 1A 1B
1  Qarabugda (v.leucomelan) 2 16 17 4 4 0 5
2 Sari bugda (v.leucurum) 2 15 9 4 3 0 3
3 Sirvan bugda (v. hordeiforme) 2 16 9 1 10 2 2
4  Aghbugda 2 15 16 3 11?7 0 1
5  Yerli Qaraqilgiq (v.melanopus) 2 15 9 6 3 0 1
6  Aran doni (v. apulicum) 2 15 9 5 11? 0 1
7  Bozak (v. hordeiforme) 2 16 18 1 4 0 1
8  Sorq (v.leucurum) 2 12 12 5 2 0 3
9  Qaraqil¢ig-2 (v. apulicum) 2 3 3 5 1 0 5
10 Borokatli-95 (v. hordeiforme) 2 3 14 3 1 0 2
11 Viiqgar-80 (v. leucurum) 2 3 3 2 6 2 2
12 Cofoari (v. horanoleucurum) 2 12 12 5 2 0 3
13  Sevinc (v. hordeiforme) 2 13 14 4 4 0 1
14 Quzil bugda (v. hordeiforme) 2 13 15 3 9 0 1
15 Langdon (sort-marker) 2 3 3 1 1 0 4
16 Kohraba (v. leucurum) 2 3 14 4 11 0 2
17 Tortor (v. provinciale) 2 13 12 6 6 0 2
18  Tortor-2 (v. albo-provinciale) 2 15 9 9 4 0 2
19 Turan (v. leucomelan) 2 3 19 5 8 0 2
20  Mirbasir-50 (v. leucurum) 2 14 17 4 10 0 2
21 ©lincs-84 (v. leucurum) 2 3 14 4 6 0 2
22  Siraslan 23 (v.leucurum) 2 3 17 3 2 1 2
23 Mirvari (v. leucurum) 2 15 9 3 3 0 3
24 Qarabag (v. provinciale) 2 18 17 1 127 0 2
25 Mugan (v. leucurum) 2 3 17 4 2 0 2
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Sakil 5. Bork bugdanin yerli xalq vo elmi selek-
siya sortlarinin donlorinin gliiteninkod- lagdiran lokus-
larinin elektroforeqramlar1. 1-2 — Borokotli-95; 3-4 —
Sar1 bugda; 5-6 — Mirvari; 7-8 — Viiqar-80; 9 —
Lanqdon marker sort; 10 — Anza (T.aestvum L.);
11-12 — Caofori; 13-14 — Tortor; 15-16 — Qara bugda;
17 — Kohraba.
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Sakil 6. Bork bugdanin yerli xalg ve seleksiya sortla-
rimmn donlorinin gliiteninkodlagdiran lokuslarinin elek-
troforeqramlar1 vo allel komponentlor bloklari. 1 —
Kohraba; 2-3 — Sirvan bugda; 4-5 — Qaraqil¢ig-2; 6-7 —
Turan; 8-9 — Sorg; 10 — Langdon marker sort; 11 —~Anza
(T.aestvum L.); 12-13 — Qarabag; 14-15 — Bozax; 16-17
— Sevinc.

Bork bugdanmin yerli xalq vo elmi seleksiya
sortlarinda qliadin ehtiyat ziilallarimn sintezini hoyata
kegiron allel genlorin nozarot etdiyi elektroforetik
komponentlor ilisikli qrup (blok) kimi nasildon-nasilo
kegir. Belo ki, Barokatli-95 sortunun Langdon va Sarq
marker-sortlar1 ilo miiqayisali identifikasiyas1 aparil-
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Sokil 7. 1-2 — Mirbosgir-50; 3-4 — Ag bugda; 5-6 —
Mugan; 7-8 — Yerli Qaraqilgig; 9 — Langdon marker
sort; 10 — Anza (T.aestvum L.); 11 -12 — Aran doni;
13-14 — Quz1l bugda; 15-16 — Siraslan 23; 17 — Olince-
84.
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Sakil 8. 1 — Olinco-84; 2-3 — Tortor-2; 4-5 — Sar1 bugda;
6 — Langdon marker sort; 7 — Anza (T.aestvum L.); 8 —
v.leucomelan; 9 — v.boeufii; 10 — v.coerulescens; 11 —
v.leucurum; 12 —v.hordeiforme; 13 — v.erythomelan; 14
— v.melanops; 15 — v.niloticum; 16 — v.apulicum; 17 —
v.alboprovincale.

musdir (Sakil 1). Elektroforegramda 1, 2 vo 9 kompo-
nentlorini sintez edan gen (vo ya gen klasteri) 1A xro-
mosomunda lokalizo olunan gliadinkodlagdiran loku-
sun GlilA 3 allel komponentlor blokudur. Homin sor-
tun diger intensiv 3, 4, 8 vo minor 6, 7 komponent-
lorini sintez edon gen 1B xromosomunda yerlasan
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Glu 1A Glu 1B
1. 2 2 3 4 1 5

Sakil 9. Bork bugdanin yerli xalq va seleksiya sortlarinin donlarinin gliiteninkodlagdiran
lokuslarmin allel komponentlor bloklar1

gliadinkodlagdiran lokusun GlilB 14 allel kompo-
nentlor blokudur. Borokstli-95 sortunun gliadin elek-
troforeqramlarmim 11, 14 minor vs 12, 15, 16 intesiv
rongli komponentlorino genetik nozarst 6B xromoso-
munda yerloson genlo hoyata kegirilir. 6B xromoso-
munda Yyerloson gliadinkodlagdiran lokusun bu ilisikli
allel komponentlor bloku Gli 6B10-dur. Qladin elek-
troforeqramlarinin 18, 19, 20, 21 va 22 elektroforetik
komponentlori gliadinkodlagdiran lokusun Gli6A 3
allel komponentlor blokudur.

Yumsaq va bark bugdalarda yiiksok molekullu
qliiteninlori sintez edon genlarin 1A voa 1B xro-
mosomlarinin uzun ¢iyninds lokallagdigini nozare
alarag, Boarokotli-95 sortunun qliiteninkodlasdiran
lokuslarin indentifikasiyasinda GlulA lokusunun
null-allels, GlulB lokusunun isa GlulB 2 allel
komponentlor blokuna malik oldugunu goriiriik
(Sakil 5). Barakatli-95 bark bugda sortunun gliadin
Vo qliitenin ehtiyat ziilallarimin sintezino nozarst
edon genlarin allel komponentlor bloklart GlilA3,
Gli1lB14, Gli6A3, Gli6B10 va GlulAO0, GlulB10-
dur. Langdon bark bugda sortunun gliadin- va qlii-
teninkodlasdiran lokuslarinin Gli1A3(c), Gli1B3(a),
Gli6A1(0), Gli6Bl(a) vo GIulAO0, GlulB4, Sorq
sortunun gliadin- vo qliiteninkodlagdiran lokusla-
rmin  allel komponentlor bloklart  GlilA12,
Gli1B12, Gli6A5, Gli6B2 va GlulA0, GlulB3-diir.

Bork bugdalarin Aran doni, Bozak, Ag bugda,
Sar1 bugda, Sirvan bugda, Qara bugda, Qaraqil¢iq
yerli, Mirbagir-50, Qirmizi bugda, Qizil bugda,
Kohroba, Tortor, Tortor-2, Turan, Qaraqil¢ig-2,
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Olince-84, Siraslan-23, Mirvari, Viigar-80, Mugan
Vo Qarabag kimi yerli xalq vo elmi seleksiya sort-
lariin donlorinin ehtiyat ziilallarinin elektroforetik
analizina asasan, gliadin - GlilA, GlilB, Gli6A,
Gli6B vo (qliiteninkodlagdiran lokuslarin GlulA,
GlulB allel genlorinin nozarst etdiyi allel kom-
ponentlar bloklarinin identifikasiyas1 sokil 1-9 vo
codvalds verilmisdir. Alinan noticalors asasan geyd
etmok lazimdir ki, xalg vo elmi seleksiya sortla-
rinda qgliadinkodlagdiran lokuslarm allellorinin rast
golma tezliyi miixtolifdir. Belo ki, xalq seleksiyasi
sortlarinda GlilA va GlilB lokuslarinin allel kom-
ponentlar bloklarina elmi seleksiya sortlari arasinda
az rast golinir. Diger gliadinkodlasdiran lokuslarin
Gli6A va GIi6B allel komponentlor bloklarina har
2 halda eyni doracodo rast gelinir. Bu sortlarin
elektroforeqramlarinda gliiteninkodlasdiran lokusun
GlulA alleli asasan null-allel, amma GlulB loku-
sunda allellor ¢oxlugunun mévecud oldugunu gorii-
rik. Xalq vo elmi seleksiya sortlarmin danlarinda
ehtiyat ziilallarimin gliadin- veo GlilA, GlilB,
Gli6A, GIli6B vo gliiteninkodlagdiran lokuslarin
GlulA vo GlulB allel komponentlor bloklarinin
identifikasiyasi, genetik marker kimi golocok selek-
siya islorinds bu sotlardan donor kimi yeni moh-
suldar vo keyfiyyatli sortlarin yaradilmasinda isti-
fada olunmasini sartlondirir.
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HNnentuduxanusa I'nuagun- u l'morennnkoaupyomux Jlokycos B 3epaax CtapoaaBHuUX 1
Cenexnnonnbix CoproB Teepaoii Ilmennusl AzepOaiiakana

I'.B.Caabiron
Huemumym 2enemuueckux pecypcoe HAHA

Wzyuenne u nneHTHOUKAIMS TEHETHYECKOTO MOIMMOpdu3Ma ¢ MOMOIIbI0 reHeTnaeckux mapkepos JJHK u
Oenka uMeeT Oonploe HaydyHOE 3HaueHHe. OIHUM U3 TeHETHYECKHX MapKepOB, KOHTPOIMPYIOMIUX CHHTE3
3aMacHbIX OEJIKOB, SIBIISIOTCS aJUlebHbIe OJOKM KOMIIOHEHTOB TIHAJNH- ¥ [IIOTEHUHKOAUPYIOMIKX JIOKYCOB.
OnexrpodoperpaMmsl IMHUAAUH- U TJIIOTCHUHKOIUPYIOIUX JIOKYCOB, KOHTPOJIMPYIOIIUX CHUHTE3 3aIlacHBIX
0€JKOB, KaK T'€HETUYECKU JIeTEPMUHUPOBAHHbIE IIPU3HAKY, [IEPEXOAT 110 HACIEACTBY U3 IOKOJEHHUS B I1O-
KOJIEHHE HE3aBUCUMO OT MOYBEHHO-KIMMATHYECKUX YCIOBHM M arpOTEXHMKH, HE MEHSAIOTCS, COXPAHSS I10-
CTOSIHCTBO. 3amacHble OCJIKM KaK yHHUBEPCAJIbHbIE T€HETHUECKUE MapKepbl COXPAaHAIOT HAYYHYH aKTyallb-
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Azarbaycanda Bork Bugdanin Xalg va Elmi

HOCTB TIPH M3YYE€HHH TEHETHYECKOTO Pa3HOOOpasus W YCKOPSIOT CENEKIIMOHHBIN mpoiiecc. B 3epHax crapo-
JABHHUX U CEJIEKIIMOHHBEIX COPTOB TBEPIOM IMIIEHUIIBI HACHTH(GHUITUPOBAHDI AJlIEIbHBIE OJOKM KOMIIOHEHTOB
3anacHbIX Oenkos mmanuna GlilA, GlilB, Gli6A, Gli6B u rimorenuna GlulA uGlulB 6-tu He3aBHCHUMBIX
JIOKYCOB.

Kniouesvie cnosa. T.durum Desf., enuadun, emiomenut, KOOUPYIOWUX, JOKYC, QLIeNb, 2eHeMmUYecKkoe
pasHoobpazue

Identification of Gliadin-and Glutenin Coding Loci in Grains of Durum Landraces and
Breeding Varieties

H.B.Sadigov
Institute of Genetic Resources, ANAS

One of the genetic markers used for the study and identification of plant genetic polimorfism is blocks of
allelic components of Gliadin- and Glutenincoding Loci, which control the synthesis of reserve proteins. Pro-
tein markers such as gliadin- and glutenincoding loci controlling synthesis of reserve proteins are inherited
from generation to generation as a genetically determined trait, regardless of soil-climatic and cultivation
conditions and therefore can be used in the analysis of genetic diversity to assess polymorphism level and to
accelerate breeding process as well. In the presented work allele component blocks of six unlinked gliadin
loci - GlilA, GlilB, Gli6A, Gli6B and 2 glutenin loci - GIlulA and GlulB were identified in grains of land-
races and breeding varieties of durum wheat (T.durum Desf.).

Key words: T.durum Desf., gliadin, glutenin, locus, allele, genetic diversity
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Azdrbaycan Florasinin Subendemlori

A.M. Osgorov

AMEA Genetik Ehtiyatlar Institutu, Azadliq prospekti, 155, Baki AZ1106, Azorbaycan;

E-mail: askerovi@mail.ru

Magqaladas Azarbaycan florasinin subendemlori kritik sistematik, ekoloji-cografi vo florogenetik tahlil
edilmisdir. Respublikanin florasinda 53 fasiloya va 193 cinso aid 409 subendem ali bitki névlarinin ol-
masim miidyyan edilmisdir. Fasilolor daxilindo har bir néviin prioritet adindan va asas sinonimlo-
rindan sonra, onlarin yayilmasi, biotoplar1 va areal tiplori hagda molumat verilmisdir. 91da edilon
naticalor asasinda Azorbaycan florasinin endemizmi, onun genezisi vo formalasma yollar1 haqqinda

fikirlor soylonilmisdir.

Acar sozlor: flora, subendem, ali bitki, fasila, cins

GIRIS

Endem, yaxud endemik bitki taksonu miioyyon
tarixi zaman kosiyindo milayyen arazids yayilmast ilo
sociyyslonir. Endem anlayisinda asas kriteriya “cog-
rafi orazi” hesab edilir. Yoni, mosalon, Azarbaycan
endemi dedikds bu taksonun yalniz Azarbaycan res-
publikasi orazisindon malum olmasi (yayilmasi) anla-
silir. Azorbaycan florasimin haqiqi endemlorinin torafi-
mizdon otrafli aragdirmasi gostorir ki, miiasir Azar-
baycan florasinda onlar 29 fasilo vo 75 cinso aid 143
nov toskil edir. Bizdon avvalki todqiqatgilar (Musa-
yev, 2005; Axynnos, 1973; ®mnopa A3sepbaiimkana,
1950-1961) bu ragomin 240 — 260 olmasim gostor-
miglor. Beloalikls, avvellor Azarbaycan endemi hesab
edilon 117 n6v ali bitki bu statusdan ¢ixarilmigdir. Bu
novlor haqqinda bizim ovvallor nagr etdirdiyimiz
osarlards do (Osgorov, 2005-2008) gismen molumat
verilmigdir.

Azarbaycan endemlorine aid moqalomizds biz
(Osgorov, 2011) endemlori relikt vo neoendem
gruplarina aid 5 yarimqrupa ayirmisiq: hoqiqi en-
demlar, subendemlor, miibahisali endemlar, genis
arealli endemlor va kigik (dar) arealli endemlor.
Bunlara bazon sorti endemlor do deyilir.

Bu moqalade Azorbaycan florasinin suben-
demlori aragdirilir. Hoqiqi endemlordan forqli ola-
raq subendemlorin asas areali Azarbaycan respubli-
kast orazisindo yerlogso do onlara az vo ya g¢ox
doaracads qonsu doévlatlarin srazilarinds do rast go-
linir. Azarbaycanin subendemlorini saciyyslondiron
osas alamatlorden biri odur ki, onlar elm ii¢lin yeni
olaraq moahz bu 6lka orazisindan tasvir olunmuslar.
Demoli, endemlorimizlo yanagst subendemlorimiz do
Azorbaycanin unikal aborigen genefondunu togkil
edir vo onlarin hortorafli todqiqi ve miihafizasi
bizim iizorimizo diisiir. Bizim son arasdirmalarimiz
(Osgorov, 2011a) gosterir ki, Azarbaycan respub-

likas1 arazisinde endemlordon 2 dafadon do ¢ox (53
fosiloyos va 193 cinso aid 409 ndv) subendem ndv-
lora rast golinir. Bunlar da eyni zamanda Qafqaz
endemlori siyahisina daxil edilir (Koncmekt ¢uiopbt
Kagkasza, 2008). Biitovliikdo Azorbaycan florasinin
endem va subendemlorinin todqiqi tizrs alds edilon
naticolor floramizin genezisi vo formalagmasi yolla-
rinin aydinlagdirilmasi va yeni floristik rayonlagdir-
ma aparilmasimna komok edocok vo “Azorbaycan
florasinin” yeni nosri ti¢iin boyiik oshomiyyat kosb
edocokdir. Subendem ndvlarin fasilolor daxilinds
saciyyasi zamani noviin misllifleri, asas sinonim-
lori, Azarbaycanda yayilmasi bizim avvalki maqa-
lomizdo (Osgerov, 2011) verdiyimiz rayonlagma
sxemi iizra gostorilir. Azarbaycanin botaniki-cog-
rafi rayonlari {izro xaritods (®Pnopa Azepbaiimxana,
1950-1961) V.C. Haciyev va S.H. Musayevin
Nax¢ivan MR-in botaniki-cografi rayonlarina slava
edilmis “Naxcivan yiiksok dagliq” bolgisti T.H.
Talibov torafindon ds tosdiq olunaraq, homin orazi-
nin doqiq bolgl sorhadlorini gostorir (Talibov,
2001). Novlarin Nax¢ivan MR — do yayilmasi da bu
rayonlasma {izra verilmisdir (5, 8, 21 — ci rayonlar).
Bundan basqa ndviin osas biotopu, limumi
yayllmasi geyd olunur. Novlorin elmi adlar1 A.Os-
gorovun “Azarbaycan florasinin konspekti” asaring
uygun verilir (9sgerov,2011a). Atropatan flora ele-
mentlarine aid bazi novlerin cografi tiplarinin do-
giqlosdirilmasinds E.Qurbanovun asarinden (Qur-
banov, 2007) istifado edilmigdir. Makrotaksonlar
APG 1II sistemino uygun olaraq verilir (APG Il
tidies up plant family tree). Nomenklatur xarakterli
aragdirmalar zamanm1 son XVIII Beynslxalq Bota-
nika Kongresinin  toloblori  osas  gotiiriiliib
(http://ru.wikipedia.org/wiki).
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Azarbaycan Florasimin Subendemlori

Sakil 1. Azarbaycan florasinin sadslasdirilmis botaniki-cografi rayonlari (1-Boyiik Qafqaz; 2-Kigik Qafqaz;
3-Kiir-Araz; 4-Talig; 5-Nax¢ivan) va “Azorbaycan florasinda” (1950 - 1961) gabul olunmus botaniki —
cografi rayonlar.

Novlorin yayilmasim gostaron
sadoalosdirilmis sxem iizra
rayonlar

“Azarbaycan floras1” (I-VIII, 1950-1961) asarinda verilon rayonlar (qabul olunmus sira
say1 ardicilhig ilo)

1. Boyiik Qafqaz (BQ) Xozorsahili ovaliq (1), Qobustan (6), Bozqir yayla (7), Alazan-Oyrigay vadisi (10), Abseron
(11), Béyiik Qafqaz (Quba dag massivi) (13), Samur-Davagi ovaligi (14), Boyiik Qafqaz

(qarbi) (15), Boyiik Qafqaz (sarqi) (20)

2. Kig¢ik Qafgaz (KQ) Ki¢ik Qafqaz (simali) (16), Kicik Qafgaz (markazi) (17), Kicik Qafqaz (canubi) (18),

3. Kiir-Araz (KA) Kiir-Araz ovaligi (2), Kiir diizonliyi (3)

4. Talig (T) Lonkoran-Mugan (4), Lonkoran ovaligi (12), Lonkaran daghg (19), Diabar (Zuvand) (9)

5. Naxc¢ivan (N)

Naxgwan diizanliyi (5), Naxgivan daghg (8), Naxgivan yiiksak daghgr (21)

Cadval 1. Subendem taksonlarin yayilmasi, biotoplari vo areal tiplori

Ne Taksonun adi Azdrbaycanda yayilmasi, sokil 1; Cografi tipi
asas biotopu

ALLIACEAE J. Agardh

1. Allium dictyoprasum C.A.Mey. ex 2,4, 8- dash — qayali orazilor Atropatan
Kunth(A.viride Grossh.)

2. A.egorovae M.V.Agab. et Ogan. 5 — miixtolifotluq Atropatan

3. A kunthianum Vved. 1 -3, 5 — dag ¢omoanliyi, gayaliq Qafqaz

4. A.lenkoranicum Miscz. ex Grossh. 4 - dagli yamaclar Hirkan

5. A.leucanthum C. Koch 1 -5 — quru yamaclar Sorqi — Araliq donizi

6. A.mariae Bordz. 2, 8- qurag, ¢inqilli yerlor Atropatan

7. A.materculae Bordz. 8 — qumlu - gilli yamaclar Atropatan

8. A.saxatile Bieb. 1 — qurag otlu yamaclar Qafgaz — Kigik Asiya

9. A.szovitsii Regel 1, 2, 5 — yiiksok dag ¢omonliyi vo bozqir Qafgaz — Kigik Asiya
AMARYLLIDACEAE J. St. — Hil.

10. Sternbergia alexandrae Sosn. 1, 3- quru yamaclar Alban
ANACARDIACEAE Lindl.

11. Pistacia mutica Fisch. et C.A.Mey. 1 -3, 5 - qurag yamaclar Araliq denizi - Iran
APIACEAE Lindl.

12. Angelica sachokiana (Karjag.) M. Pimen. et 1 — qaya catlar1 Sorqi Qafqaz
V.Tichomirov

13. Aphanopleura trachysperma Boiss. 5 — gilli torpaglar Atropatan

14. A.zangelanica Goghina et Matz. 2 — cay dorosi-vadisi Conubi Zagafgaziya

15. Cachrys caspica (DC.) Menitsky. 1, 3 — sahil bitkiliyi Sorqi Qafgaz

16. C.microcarpa Bieb. 1-5—quraq gilli - dagh yamaclar Qafgaz — Kigik Asiya

17. Carum komarovii Karjag. 2 — subalp vo alp bitkiliyi Qafgaz

18. Dorema glabrum Fisch. et C.A.Mey. 5 — dagh — qayali yerlor Atropatan

19. Ferula caucasica Korov. 1 — quraq yamaclar Atropatan

20. F.oopoda (Boiss. et Buhse) Boiss. 5 — gipsli - dasl yamaclar Iran — Turan — Qafgaz

21. F.szowitsiana DC. 5 — dagh - gqayali yerlardo Atropatan

22. Malabaila sulcata Boiss. 1, 2, 5 —gilli - ohongdagl yamaclar Qafgaz — Kigik Asiya

23. Peucedanum pauciradiatum Tamamsch. 2, 21 — dagli — qayali yamaclar Atropatan

24, Pimpinella aromatica Bieb. 1, 2, 8 — gilli — dagh yamaclar Sarqi Qafgaz

25. P.grossheimii Schischk. 4 - dagli — qayali yamaclar Atropatan

26. Symphyoloma graveolens C.A.Mey. 1 — dash tdkiintiilor Qafqaz
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AQUIFOLIACEAE Bartl.

27. llex hyrcana Pojark. 2, 4 — mesolordo Hirkan
ARALIACEAE Juss.

28. Hedera pastuchowii Woronow 1,4 — mesolik Qafgaz — Hirkan
ASPARAGACEAEJuUSS.

29. Asparagus ledebourii Miscz. 1 —sahil bitkiliyi Alban
ASPIDIACEAE Mett. ex Frank

30. Dryopteris caucasica (A. Br.) Fraser — 1, 3, 4 — mesalik Qafqaz
Jenkins et Corley

31. D.raddeana (Fomin) Fomin 8 — kolgali megalorda Hirkan

32. Polystichum kadyrovii A. Askerov et A.Bobr. 4 — Hirkan mesoaliyi Hirkan
ASTERACEAE Dumort

33. Amberboa nana (Boiss.) 1ljin 1, 3, 5 — quru ¢inqully, gilli soran torpaqlar Qafgaz — On Asiya

34. A.sosnovskyi Iljin 3, 5 — ¢inqulli soran yerlor Atropatan

35. Amblyocarpum inuloides Fisch. et C.A.Mey. 1, 4 — mesonin tala yerlari Hirkan — Sorqi Qafgaz

36. Anthemis fruticulosa Bieb. 1 — gilli —yovsanli, ¢inqilli yerlor Qafgaz

37. Bellis hyrcanica Woronow 4 — sahil fitosenozlar Atropatan

38. Calendula persica C.A.Mey. 1 —4 — quraq gilli — ¢inqill1 yerlor, akinlor Qafgaz — On Asiya

39. Carduus beckerianus Tamamsch. 4 — mesolordo Hirkan

40. C.hystrix C.A.Mey. 4 — quraq dagh — gayal yerlor Iran — Turan

41, Carthamus oxyacanthus Bieb. 1 -3, 5 - quraqgilli — ¢cinaull: yerlor, bag vo  Iran — Turan

okin yerlori

42. Centaurea rhizantha C.A.Mey. 4, 8 - dash gayah yerlor Turan — Qafgaz

43. Cirsium aduncum Fisch. et C. A.Mey. ex DC. 1,2, 4,5 - ¢inqulh yerlor, kolluglar Turan — Qafgaz

44, C.argillosum V. Petrov ex Charadze 1 - ohongdasli firgana bitkiliyi Sorqi Qafqaz

45, C.elodes Bieb. 1, 2, 4, 5 —riitubatli yerlor Turan — Qafgaz

46. C.lappaceum (Bieb.) Fisch. 1 — otlu yamaclar, dag ¢omonliyi Turan — Qafgaz

47. C.macrocephalum C.A.Mey. 1 - ¢inqulh yerlor, daghi yamaclar Sorqi Qafqaz

48. C.rhizocephalum C. A. Mey. 1 - 21 — yiiksok dag ¢omanliyi Turan — Qafgaz

49, C.sorocephalum Fisch. et C.A.Mey. 4, 8 — otlu yamaclar Iran — Turan

50. C.strigosum (Bieb.) Fisch. 1- ¢inqilli, quraq yamaclar, yovsanliq Qafqaz

51. C.szovitsii (C. Koch) Boiss. 1 — 8 — otlu yamaclar, ¢ay sahili kolluglar Turan — Qafgaz

52. Cladochaeta candissima (Bieb.) DC. 1 — ¢ay vadisi va sahil qumluglari Qafgaz

53. Cousinia araxena Takht. 8 — dagh - qayal yerlor Atropatan

54. C.chlorocephala C.A.Mey. 8- dag bozqirlari, comonlik Atropatan — Qafgaz

55. C.cynaroides (Bieb.) C.A.Mey. 1,2, 4, 5—quraq gilli — dasli yamaclar Qafgaz — Iran — Turan

56. C.erivanensis Bornm. 5 — qurag yamaclar Atropatan

57. C.hohenackeri Fisch. et C.A.Mey. 4 — quraq yamaclar Atropatan

58. C.iljinii Takht. 5 — gipsli, gilli torpaglar Atropatan

59. C.macrocephala C.A.Mey. 1, 2, 4,5 — quraq gilli vo dagli yamaclar Atropatan

60. C.macroptera C.A.Mey. 5 - dash yamaclar, yovsanliq Atropatan

61. C.pterocaulos (C.A.Mey.) Rech. f. 4 - quraq yamaclar, cay vadisi Hirkan

62. C.purpurea C.A.Mey. ex DC. 8 — quraq gayali vo dagli yamaclar Atropatan

63. Echinops bipinnatus Freyn 4 — quraq yerlor Atropatan

64. E.opacifolius Iljin 5 — quraq dasli yamaclar Atropatan

65. Erigeron talyschensis Tzvel. 4 — quraq yamaclar Atropatan

66. Garhadiolus papposus Boiss. et Buhse 5 — diizanlik, quraq yerlor Turan — Qafgaz

67. Helichrysum araxinum Takht. ex Kirp. 4, 5 — quraq dasl yamaclar Atropatan

68. H.armenium DC. 2, 4,5 — quraq ¢inqilt yamaclar Atropatan

69. H.plicatum DC. 4, 8 — quraq gilli, ¢inqilli vo gqayali Atropatan

yamaclar

70. Heteracia szovitsii Fisch. et C.A.Mey. 5 — quraq dasli, qumsal yerlorda Atropatan

71. Hieracium cincinnatum Fries (H 2, 4,5 — qaya catlar1 Atropatan
syreistschikovii (Zahn)Juxip)

72. H.macroradium (Zahn) Juxip 4 — megolik Hirkan

73. H.rubrobauhini (Schelk. et Zahn) Juxip 2,4 - kollug Qafgaz - Kigik Asiya

74. H.sericicaule (Schelk. et Zahn) Juxip 2 — quraq yerlordo Qafgaz

75. H.subrubellum (Schelk. et Zahn)Juxip 2 - quraq yerlordo Simali Atropatan

76. Jurinea spectabilis Fisch. et C.A.Mey. 2, 21 — gayali yamaclar Qafqaz
(J.grossheimii Sosn.)

77. Kemulariella rosea (Stev. ex Bieb.) 1 — qaya catlar1 Sorqi Qafqaz
Tamamsch.

78. Lactuca wilhelmsiana Fisch. et C.A.Mey. 8 - mesa kollug, ardic seyrok mesaliyi Qafgaz — ran

79. Onopordum cinereum Grossh. 1, 4 — quraq dag yamaclari Atropatan

80. O.heteracanthum C.A.Mey. 1 — 5 — yol konari, sahil qumlari Qafgaz — Iran

81. Picris strigosa Bieb. 2, 4, 5 — quraq gilli, dagl1, qayali yerlor Qafgaz — Turan
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82. Podospermum canum C.A.Mey. 1 -3, 5—gilli — dagh yamaclar Qafgaz — Avropa

83. Psephellus karabaghensis Sosn. in Grossh. 2 — megolik, dag ¢omanliyi Qafgaz — Iran

84. P.zuvandicus Sosn. 4 — dagli — qayal1 yerlor Atropatan

85. Pyrethrum komarovii Sosn. 2,21 — gaya lizerinda Conubi Zaqafqaziya

86. P.meyerianum Sosn. 1 — dashi yerlorda Alban

87. P.ordubadensieManden. 2, 21 — gayahqda Conubi Zagafqaziya

88. Senecio grandidentatus Ledeb. 1 — 8 — meso va kolluglar, bag vo ¢ay va- Qafgqaz — Avrasiya

dilori

89. S.kubensis Grossh. 1 — gayali yamaclar Qafqaz

90. S.lipskyi Lomak. 8 — cinqilli yamaclar, dagh tokiintiilor Atropatan

91. Serratula caucasica Boiss. 1 — quraq yamaclar Sorqi Qafgaz

92. S.coriacea Fisch. et C.A.Mey. 8- quraq ¢ingill yamaclar Atropatan

93. Stemmacantha pulchra (Fisch. et C.A.Mey.) 1, 2, 4 — dash yamaclar, tokiintilor Qafgaz — Iran
M.Dittrich

94. Tanacetum leptophyllum (Stev.ex 1 — subalp ¢omenliyi Qafqaz
Bieb.)Sch.Bip.

95. Taraxacum desertorum Schischk. 1, 3 -5 — yol konari, alagh yerlor Turan — Qafgaz
(T.talyschense)

96. Tomanthea spectabilis (Fisch. et C.A.Mey.) 5 — quraq ¢inqilli otlu yamaclar Qafgaz — Turan
Takht.

97. Tragopogon collinus DC. 1, 4 — sahil qumluglari Qafgaz — Turan

98. T.coloratus C.A.Mey. 2, 4, 8 — quraq yamaclar Qafgaz — Turan

99. T.marginatus Boiss. et Buhse 5 — quraq yerlodo Atropatan

100.  T.nachitschevanicus Kuth. 8 — dagh — ¢inqull1 tokiintiilor Conubi Zagafgaziya

101. T.pusillus Bieb. 1, 3, 8 — quraq yamaclar Qafgaz — Avrasiya
BETULACEAE S. F. Gray

102.  Alnus barbata C.A.Mey. 1, 3, 4 — mesalik Hirkan — Evksin

103.  A.subcordata C.A.Mey. 4 —hirkan mesosi Hirkan
BORAGINACEAE Juss.

104.  Echium amoenum Fisch. et C.A.Mey. 4 — kolluq, comanlik Hirkan

105.  Heliotropium szovitsii (Stev.) Bunge 2, 8 — quraq yamaclar Atropatan

106.  Nonea alpestris (Stev.) G.Donf. 1 — ¢omonlik vo dagh yerlor Sarqi Qafgaz

107.  N.decurrens (C.A.Mey.) G.Don f. 4 — dag ¢comonliyi Atropatan

108. N.flavescens (C.A.Mey.) Fisch. et C.A.Mey. 1 — 4 — soran yerlor Qafgaz — Turan

109. Onosma gracilis Trautv. 5 dagh — qayal yerlor Atropatan

110.  O.levinii T. N. Pop. 1 — cay vadisi Serqi Qafqaz

111.  Solenanthus brachystemon Fisch. et 4 — megolik Hirkan
C.A.Mey.

112.  Suchtelenia calycina (C.A.Mey.) DC. 1, 3 —quragq, gilli, sorakotli yerlor Turan

113.  Symphytum peregrinum Ledeb. 2-5—kollug Hirkan

114.  Trigonocaryum involucratum (Stev.) Kusn. 1 — dasli yamaclar Serqi Qafqaz
BRASSICACEAE Burnett

115.  Aethionema edentulum N.Busch 8 — quraq dasli — qayal yerlor Atropatan

116. Cardamine tenera S. G. Gmel. ex C.A.Mey. 2, 4 — cay sahili riitubotli yerlor Hirkan — Evksin

117. Crambe armena N.Busch 5 — gilli — gipsli torpaglar Conubi Zaqgafgaziya

118. C.gibberosa Rupr. 1 — quraq yamaclar Sargi Qafqaz

119. Draba incompta Stev. 1 — qaya tizorindo Sarqi Qafqaz

120. D.mollissima Stev. 1 — qgayali vo dagh yerlor Sarqi Qafqaz

121.  Erophila minima C.A.Mey. 1, 3 — yovsanli fitosenozlar iran — Turan

122.  E.praecox (Stev.) DC. 1, 3, 4 —tovsanli fitosenozlar fran — Turan

123.  Erysimum babadagense Prima 1 — dagh — gayal yerlor Sorqi Qafgaz

124.  Isatis karjaginii Schischk. 21— qayali yamaclar Atropatan

125.  llatisiliqua Stev.( l.nummularia Trautv.) 1,4,5 — quragq, gilli, dagli yamaclar Sarqi Qafqaz — Atropatan

126. l.ornithorhynchus N.Busch 8 — qurag qumlu — dasli yerlor Atropatan

127.  Pseudovesicaria digitata (C.A.Mey.) Rupr. 1 — ¢inqilli yamaclar Qafqaz

128.  Raphanus rostratus DC. 4 — doniz sahili srazilor Hirkan

129. Sameraria glastifolia (Fisch. et C.A.Mey.) 1 -3, 5 - dagh — qilli torpaglar Atropatan
Boiss.

130.  Sterigmostemum acanthocarpum Fisch. et 5 — gilli — dasl yamaclar Atropatan
C.A.Mey.

131.  Strigosella intermedia (C.A.Mey.) Botsch. 1, 3,5 —quraq gilli — dash yerlor Turan — Qafgaz
(Malcolmia taraxacifolia auct.)

132.  Thlaspi szowitsianum Boiss. 2 (Qaragdl d., Kopaz d., Goy - gol) — Qafgaz

¢omoanlik
133.  Moricandia meyeri (Boiss.) V.I.Dorof. 2,4,5—quraq gilli — dash — ¢inqill1 yerlor Atropatan

(Zuvanda meyeri (Boiss.) Askerova)
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CAMPANULACEAE Juss.

134.  Asyneuma pulchellum (Fisch. et C.A.Mey.) 2, 4, 8 —firgan bitkiliyi Turan — Qafgaz
Bornm.

135. Campanula armena Stev. 2, 4,21 — qaya catlar Atropatan

136. C.bayerniana Rupr. 2, 21 — alp bitkiliyi Atropatan

137. C.caucasica Bieb. 1, 3, 4 — subalp ¢omonliyi Qafgaz

138. C.ciliata Stev. 1 — yiiksokdag ¢omonliyi Qafqaz

139. C.kolenatiana C.A.Mey. ex Rupr. 1 - qaya catlar1 Sorqi Qafqaz

140.  C.meyeriana Rupr. (C.fominii Grossh.) 1 - ohang dasli gayaliq Serqi Qafqaz

141.  C.minsteriana Grossh. (C.karakuschensis 8 - ohang daslh qayaliq Conubi Zaqafqaziya
Grossh.)

142.  C.schelkownikowii Grossh. ex Fed. 2 — qurag yamaclar Qafgaz

143.  C.stevenii Bieb. 1 — 4 — quraq ¢omonlik Turan — Qafgaz
CAPRIFOLIACEAE Juss.

144.  Lonicera bracteolaris Boiss. et Buhse 2, 8 — dagli — gayal1 yerlor iran — Turan
CARYOPHYLLACEAE Juss.

145.  Acanthophyllum mucronatum C.A.Mey. 2, 4, 5 —dagli — ¢inqulli yerlordo Iran — Turan

146.  Allochrusa versicolor (Fisch. et C.A.Mey.) 5- dagh — ¢inqull yerlordo Atropatan
Boiss.

147.  Arenaria graminea C.A.Mey. 4,5 - dagh — ¢inqilli yerlorda Atropatan

148.  Dichodon (Cerastium) schischkinii Grossh. 21 — yiiksok dag otlaglari Atropatan

149.  Cerastium szowitsii Boiss. 2, 5 - dagli — ¢ingilli yerlordo Atropatan

150.  Dianthus cyri Fisch. et C.A.Mey. 3, 5 — qumsal yerlordo Qafgaz — On Asiya

151. D.raddeanus Vierh. 2, 5 — ¢omoanlik Qafgaz — Atropatan

152.  D.schemachensis Schischk. 1 — gilli — dagh yerlor Alban

153.  Gypsophila capitata Bieb. 1,5 —quraq — gilli dagh Sarqi Qafqaz

154.  G.lipskyi Schischk. 2, 5 — qaya lizorindo Atropatan

155.  G.szovitsii Fisch. et C.A.Mey. ex Fenzl 2, 3, 8 — qumsal — gilli yamaclarda Atropatan

156.  Holosteum marginatum Fisch. et C.A.Mey. 1 -3, 8— quraq daslh yamclar iran — Qafgaz

157.  Lepyrodiclis holosteoides (C.A.Mey.) Fenzl 4, 5 — cay sahili Atropatan — Qafgaz

158.  Minuartia lineata (C.A.Mey.) Bornm. 2, 4, 21 — qaya iizarinda Atropatan

159. M.sclerantha (Fisch. et C.A.Mey.) Thell. 1, 3 — 8 — dagli - qumlu yerlordo Iran — Turan

160. Paronychia splendens Stev. 4,5 - dagh — qayal1 yerlordo Qafgaz — On Asiya

161. Saponaria cerastoides Fisch. et C.A.Mey. 4 — Kkolluglar Hirkan — Evksin

162. S.viscosa C.A.Mey. 2, 4, 8 — daglh yerlordo Atropatan

163.  Silene caucasica (Bunge) Boiss. 1, 8 — dash — qayal yerlordo Sorqi Qafgaz

164. S.lacera (Stev.) Sims 1, 2 — quraqg — gilli yamaclar Qafgaz

165. S.marschallii C.A.Mey. (S.praestans 1, 2, 4, 8 — quraq — dasl yamaclar Atropatan
Schischk.; S.propinqua Schischk.)

166. S.meyeri Fenzl ex Boiss. et Buhse 4, 8 — qaya catlar1 Atropatan

167. S.schafta S. G. Gmel. ex Hohen. 4 — megads, qayacatlarinda Hirkan

168.  S.tatjanae Schischk. 8 - ohongdasgli yamaclar Atropatan

169. S.tenella C.A.Mey. 4 — quraq — dasli yamaclar Conubi Zagafgaziya — Iran
CELASTRACEAER. Br.

170.  Euonymus velutina Fisch. et C.A.Mey. 2 — 4 — mesa va kolluqlar fran — Turan
CHENOPODIACEAE Vent.

171.  Anabasis eugeniae lljin 5 — gilli torpaglarda Atropatan

172.  Anthochlamys polygaloides (Fisch. et 4 - quraq — dasli yamaclar Iran — Turan
C.A.Mey.) Fenzl

173.  Beta lomatogona Fisch. et C.A.Mey. 4 — dagli yamaclar Atropatan

174.  B.macrorhiza Stev. 1 - kolluglarda Qafgaz — Atropatan

175. Panderia pilosa Fisch. et C.A.Mey. 4, 5 — zibilli yerlordo Qafgaz — On Asiya

176.  Salsola camphorosma iljin 5 - dagh yamaclar Atropatan

177.  S.nodulosa (Moq.) iljin 1, 3, 5 — qi5 otlaglar Qafqaz
COLCHICACEAEDC.

178. Merendera candidissima Miscz. ex 4 — quraq yamaclar Atropatan
Grossh.

179. M. eichleri(Regel) Boiss. 1 — qurag — gilli yamaclar Alban
CORYLACEAE MIRB.

180.  Carpinus schuschaensis H. Winkl. (C. 1, 2, 4 — enliyarpaq mesalik Hirkan — Sorqi Qafgaz
geoktschaica Radde - Fomina)
CRASSULACEAE DC.

181.  Sedum lenkoranicum Grossh. 4 — mesolik Hirkan

182.  S.obtusifolium C.A.Mey. 1, 4 — qayali — ¢inqull yerlor iran — Qafgaz

183.  S.stevenianum Rouy et Camus 1 — ¢inqilli, qaya ¢atlar Qafgaz

184.  S.subulatum (C.A.Mey.) Boiss. 1, 2, 4,5 — dagli — qayali yamaclar Qafgaz — Kigik Asiya
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CYPERACEAE Juss.

185. Carex acrifolia V. Krecz. 1 — ¢omonlik Qafgaz

186. C.caucasica Stev. 1, 2 — subalp ¢comonliyi Qafgaz — On Asiya

187.  C.phyllostachys C.A.Mey. 1, 4 — kolgali mesoalik Qafgaz — Hirkan

188.  Schoenoplectus grossheimii (Pobed.) Czer. 4 —bataqliq Hirkan
DIPSACACEAE Juss.

189. Cephalaria grossheimii Bobr. 4 - okin yeri Atropatan

190.  Scabiosa hyrcanica Stev. 4 — dag kserofit bitkiliyi Hirkan
EUPHORBIACEAE Juss.

191.  Andrachne buschiana Pojark. 5 — quraq — dash yamaclar Atropatan

192.  Afiliformis Pojark. 5 - ohongdaglh yamaclar Atropatan

193.  Euphorbia azerbajdzhanica Bordz. 8 — qurag — dagh yerlor Atropatan

194. E. grossheimii Prokh. 8 — qurag yamaclarda Atropatan

195. E.iberica Boiss. 1, 2, 3, 8 — meso vo kolluq Qafgaz

196.  E.ledebourii Boiss. 2 — dagh — qayali yerlor Qafqaz

197. E. marschalliana Boiss. 4, 5 — qurag yamaclarda Atropatan
FABACEAE Lindl.

198.  Albizia julibrissin Durazz. 4 — Hirkan mesaliyi Hirkan

199. Astragalus achundovii Grossh. ex Fed. 8 — qurag — daslh yerlordo Atropatan

200. A.argyroides G.Beck ex Stapf 5 - quraq — dasli yerlordo Atropatan

201.  A.aznabjurticus Grossh. 5 - ohong dash qayalar Conubi Qafgaz

202.  A.barnassari Grossh. 4 — riitubotli gayal yerlor Atropatan

203.  A.brachypetalus Trautv. 2 — kolluglar Turan — Qafgaz

204.  A.brachytropis (Stev.) Bunge 1 — ¢omenlik Qafqaz

205. A.caraganae Fisch.et C.A.Mey. 4,5 — gilli — dagh yerlor Atropatan

206.  A.caspicus Bieb. (4.theodorianus Fed.et 1 -4 - gilli — dagh yerlor Atropatan — Qafgaz
Rzazade)

207.  A.chalilovii Grossh. 8 - ohangli gqayaliglarda Atropatan

208.  A.cuscutae Bunge 1 — dagli — ¢inqull1 yerlorda Alban

209.  A.declinatus Willd. 2, 5 — dagli — ¢inqilli yamaclar Atropatan

210.  A.denudatus Stev. 1 - dagh — ¢inqilli yamaclar Qafgaz — Kigik Asiya

211.  A.eugenii Grossh. 1 - dagh — ¢inqilli yamaclar Sarqi Qafgaz

212.  A.euoplus Trautv. 2, 5 - dasli — ¢inqilli yamaclar Atropatan

213.  Afinitimus Bunge 2, 5 - dasli — ¢inqilli yamaclar Atropatan

214.  A.hohenackeri Boiss. 4 - dash — ¢inqill1 yamaclar Atropatan

215.  A.humilis Bieb.subsp.thedodori 1 - dash — ¢inqilli yamaclar Alban
(Grossh.)Hashim.

216.  A.igniarius M.Pop. 1, 3 — sahil qumluglar Sorqi Zaqafqaziya

217.  Akabristanicus Grossh. 1 — quraq dagh yamaclarda Alban

218.  A.karabaghensis Bunge (A.jucundus Al 2, 4,5 — dash — gilli yerlor Atropatan
Theod.Fed.et Rzazade)

219.  Alkarjaginii Boriss. (A.barba-caprina Al. 8 — quraq dasl yerlor Atropatan
Theod.,Fed.et Rzazade)

220.  A.macrosephalusWilld. (A.johannis Rzazade) 1 —qurag otlu yamaclar Turan — Qafgaz

221.  A.macrourus Fisch.et C.A.Mey. 4 - quraq otlu yamaclar Atropatan
(A.schachbuzensis Rzazade)

222.  A.megalotropisC.A.Mey. ex Bunge 4 — qurag — dagh yamaclar Atropatan

223.  A.mesites Boiss.et Buhse 2, 8 — dasli — ¢inqilli quraq yerlor Atropatan

224.  A.meyeri Boiss. 2, 4 — qayal yerlor Atropatan

225.  A.montis — aquilis Grossh. 8 - ohangli qaya catlari Atropatan

226.  A.multijugus(Trautv.) Grossh. 4 — gilli - ¢inqull yerlor Atropatan
(A.ornithopodioides Lam.)

227.  A.onobrychioides Bieb. 1 — quraqg yamaclar Sarqi Qafqaz

228.  A.ordubadensis Grossh. 2,8 - ohangdasgh yerlor Atropatan

229.  A.persicus Fisch.et C.A.Mey.ex Bunge 4, 8 — qaya catlar Atropatan

230.  A.podocarpus C.A.Mey. 4 - okinlor Atropatan

231.  A.polyphyllus Bunge 1, 5 — kolluglarda Alban

232.  A.prilipkoanus Grossh. 2, 5 — dasli — ¢mqulli yerlor Atropatan

233.  A.refractus C.A.Mey. 4 - dash — ¢inqill1 yerlor Atropatan

234.  A.rostratus C.A.Mey. 4 — quraq yamaclar Atropatan

235.  A.rzaevii Grossh. 2 — gilli — dagh yamaclar Atropatan

236.  A.sachokianus Grossh. 1 - gilli — dagh yamaclar Alban

237.  A.sanguinolentus Bieb. 1, 2 - gilli — dagli yamaclar Sarqi Qafqaz

238.  A.schemachensis Karjag. 1 —gilli - dash yamaclar Alban

239.  A.szovitsii Fisch. et C.A.Mey. 8 — ¢inqulli — dagli yamaclar Atropatan

240.  A.theodorii Grossh. 1 - gilli — dagh yamaclar Sarqi Zaqafqaziya

241.  A.torrentum Bunge 21-dash yamaclar, qaya catlari Atropatan
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242.  A.xiphidium Bunge (A.husseinovii Rzazade) 1, 2, 4 — quraq — dagh yamaclar Sorqi Zaqafqaziya

243.  Colutea komarovii Takht. 5 — dagh — ¢inqilli yamaclar Atropatan

244,  Medicago caucasica Vass. 1 -5 - quraq — dagh yamaclar Qafgaz — Atropatan

245.  M.glutinosa Bieb. 1, 5 — gilli — dagh yamaclar Qafqaz

246.  Onobrychis atropatana Boiss. 2, 8 - quraq — dash yamaclar Atropatan

247.  O.hohenackeriana C.A.Mey. 2, 4 - quraq — dagh yamaclar Atropatan

248.  O.komarovii Grossh. 1, 2 - quraq — dagh yamaclar Sarqi Zagafqaziya

249.  O.vaginalis C.A.Mey. 1, 3 - quraq — dashi yamaclar Alban

250.  Oxytropis karjaginii Grossh. 8 - dash — ¢inqulli yamaclar iran — Turan

251.  O. lupinoides Grossh. et Fed. 5 — gilli yamaclar Iran — Turan

252.  Trifolium echinatum Bieb. 1 — 4 — ¢comonlik, riitubatli yerlor

253.  Vavilovia formosa (Stev.)Fed. 1 — einqulli tokiintiilor Qafgaz

254.  Vicia ciceroidea Boiss. (V.rafiqae 5 — dagli conub yamaclar Atropatan
Tamamsch.)

255.  V.hololasia Woronow 1, 2 — alaq bitkilori arasinda Serqi —Araliq denizi

256. V.loiseleurii (Bieb.)Litv. 1, 4 — qaratikanliq kolluglar Qafgaz
FAGACEAE Dumort.

257.  Quercus castaneifolia C.A.Mey. 1, 4 — megalik Qafgaz — Hirkan

258.  Q.macranthera Fisch.et C.A.Mey.ex Hohen. 1, 2, 4, 8 - mesalik Qafgaz — Kigik Asiya
GENTIANACEAE Juss.

259.  Gentianella umbellata (Bieb.) Holub 1, 4 — dag ¢omoanliyi Qafgaz — Kigik Asiya
(Gentiana umbellata Bieb.)
GERANIACEAE Juss.

260.  Erodium fumaroides Stev. 1 — ¢omonlik Sorqi Qafgaz
HAMAMELIDACEAE R.Br.

261. Parrotia persica (DC.)C.A.Mey. 2, 4 — enliyarpaq megalor Hirkan
HYACINTHACEAE Batsch

262.  Bellevalia fominii Woronow 1 —4 —gilli yamaclar Atropatan

263.  B.longistyla (Miscz.) Grossh. 8 — dagh yamaclar Atropatan

264.  Hyacinthella atropatana(Grossh.) Mordak et~ 8 — ¢inqilli yamaclarda Atropatan
Zakharyeva (Scilla atropatana Grossh.)

265.  Muscari caucasicum (Griseb.)Baker 1, 2, 4, 5 — kserofit bitkiliklar, ¢inqilliq Atropatan

266.  Ornithogalum schelkovnikovii Grossh. 8- meso - comoanlik Atropatan

267.  O.sintenisii Freyn (O.esxcarpum auct.non 1, 2, 4 — meso - kollug Hirkan
Ten.Grossh.;O.sibthorpii Greuter;
O.schischkinii Krasch.)

268. Scilla caucasica Miscz. 1,2, 4,5 — mego vo kolug Qafgaz — Hirkan

269.  S.hohenackeri Fisch. et. C.A.Mey. 3, 4 - mesa vo koluq Qafgaz — Hirkan

270.  S.mischtschenkoana Grossh. 21 — qaya catlarinda Atropatan
IRIDACEAE Juss.

271.  Crocus caspius Fisch et. C.A.Mey. 4 — dash — qayal yerlor Hirkan

272.  [Iris acutiloba C.A.Mey. 1, 3—qumsal — gilli yerlor Sorqi Qafqaz

273.  l.alexeenkoi Grossh. 2 — kolluglar Qafgaz

274. l.atropatana Grossh. 5 — dagli yamaclar Atropatan

275.  l.grossheimii Woronow exGrossh. 21 — otlu yamaclar Atropatan

276.  l.helena (C.Koch) C.Koch (Z /ineolata 2, 3, 4, — yovsanh yarimsahrahq Turan — Qafgaz
(Trautv.) Grossh.)

277.  llycotis Woronow 5 — yovsanli yarimsohraliq Atropatan

278.  l.prilipkoana Kem.-Nath. 8 — dag ¢comoanliyi ConubiZagafgaziya

279. l.pseudocaucasica Grossh. 5 — ¢inqilli yamaclar Atropatan
LAMIACEAE Lindl. (Labiatae Juss.)

280. Betonica nivea Stev. 1 — qgaya tizorindo Qafgaz

281.  Dracocephalum botryoides Stev. 1, 5 — dash — qayali yerlor Sarqi Qafqaz

282.  Lamium hyrcanicum A.Khokhr. 4 — Hirkan megosi Hirkan

283.  L.transcacucasicum A.Khokhr. 8- gaya kolgoliyi Atropatan

284.  Marrubium parviflorum Fisch. et. C.A.Mey 2, 4, 8 - dash — qayali yerlar Atropatan

285.  M.propinguum Fisch. et. C.A.Mey. 2, 3, 4 — gilli - dash yerlor Atropatan

286.  Nepeta betonicifolia C.A.Mey. 4,21— ¢inqilli — dagh yamaclar Atropatan

287. N. cyanea Stev. 1, 21 — qaya tokiintiilori Sorqi Qafqaz

288.  N.stricifolia Pojark. (N. grossheimii Pojark.) 8 — dasgh yamaclar, dag ¢comanliyi Conubi Zaqafqaziya

289.  N.supina Stev. 1 —alp qayahig Qafqaz

290. Salvia limbata C.A.Mey. 2, 4,5 - dagh — qayali yerlor Atropatan

291. S.nachiczevanica Pobed. 8 — cay vadisi Atropatan

292.  S.transcaucasica Pobed. 5 — ¢comonlik va otlu yamaclar Atropatan

293.  S.verbascifolia Bieb. (S.karabachensis 2 — mego vo kollug Qafgaz — Kigik Asiya
Pobed.)

294.  Satureja intermedia C.A.Mey. 4 — ¢inqull1 — dagl yamaclar Atropatan
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295.  Scutellaria oreophila Grossh. 1 — dag ¢omonliyi Qafgaz

296.  Stachys persica S.G.Gmel.ex C.A.Mey. 4 - mesd va kolluq Hirkan

297.  S.setifera C.A.Mey. 4,5 — cay vadisi Qafgaz — On Asiya

298. S. schtschegleevii Sosn. 5 — dagh yamaclar Atropatan

299.  Thymus fedtschenkoi Ronn. 2 - ohongli qayalar Simaliatropatan

300. T. hadzhievii Grossh. 1 — dagh yerlor Sarqi Zagafqaziya

301. T.karamarjanicus Klok. et. Shost. 1, 3 - dagh yerlor Sorqi Qafgaz

302.  T.kjapazi Grossh. 2 - ohongli qayalar Simaliatropatan

303.  T.trautvetteri Klok. et Shost. 4 — ¢ingill qayalar Atropatan

304.  Ziziphora serpyllacea Bieb. 1, 2 — quraq — dasli yamaclar Qafgaz — On Asiya
LILIACEAE Juss.

305.  Fritillaria grandiflora Grossh. (F.kotschyana 4 — mesodo qayali yerlordo Atropatan
auct.nonHerb.)

306. Gagea alexeenkoana Miscz. 1, 2, 4,5 —quraq — gilli yamaclar Qafgaz

307.  Lilium ledebourii (Baker)Boiss. 4 — meso kolluglar Hirkan

308. Tulipa eichleriRegel 1, 3, 21 — otlu yamaclar Qafgaz
LINACEAEDC. ex S.F.Gray

309. Linum subbiflorum Juz. 21 — alp ¢omonliklori Atropatan
MALVACEAE Juss.

310.  Alcea kusariensis (1ljin) Iljin 1 — kolluglar, mesa talalar: Alban
OLEACEAE Hoffmgg. et Link

311.  Fraxinus coriariifolia Scheele 1, 4 — megolik Sarqi Araliq donizi
ORCHIDACEAE Juss.

312.  Cephalanthera caucasica Kraenzl. 1,2,4 Qafgaz — Hirkan

313.  Dactylorhiza incarnata (L.) Soo ssp. 1 — dag ¢omonliyi Qafgaz
baumgartneriana B.Baumann et al.
OROBANCHACEAE Vent

314.  Cistanche flava (C.A.Mey.) Korsh. 3 — qumlu yerlor Sarqi Zagafqaziya
PAEONIACEAE Rudolphi

315. Paeonia tomentosa (Lomak.) N.Busch 4 — mego talalar1, kolluglar Hirkan
PAPAVERACEAE Juss. (Hypecoaceae
(Dumort.) Wilk.; Fumariaceae DC.)

316.  Papaver schelkownikowii N. Busch 1-3—quraq yamaclar, yovsanli  Sorqi Zaqafqaziya

yarimsahralar

PINACEAE Lindl.

317.  Pinus eldarica Medw. 2 — dagh — gayali yerlar Qafqaz
PLUBAGINACEAE Juss.

318.  Acantholimon fominiiKusn. 1, 2 — qilli — dagli yamaclar Sorqi Qafqaz

319.  A.tenuiflorum Boiss. 1, 2 — quragq, gilli, cinqilli yamaclar Simaliatropatan
POACEAE Barnhart

320.  Achnatherum ordubadense Tzvel. 8 — gaya catlarinda

321.  Aegilops strangulata (Eig.)Tzvel. 1 -5 — otlu quraq yerlor Turan — Qafgaz

322.  Avena bruhnsiana Grun. 1 — sahil qumluglari Turan — Qafgaz

323.  Bromopsis aristata (C.Koch) Holub 1 — mesa va kolluq Qafgaz

324.  B.nachiczevanika (Tzvel.) Holub 4, 5 — dasli yamaclar Atropatan

325.  B.woronowii(Tzvel.)Czer. 4, 5 — dasli — ¢inqilli yamaclar Qafgaz — On Asiya

326. Rostraria cristata ssp.glabriflora 4 — dagh yamaclarda Sorqi Araliq donizi — fran —
(Trautv.)Tzvel. Turan

327. R.cristata(L.) Tzvel. ssp.subcapitata (Kuntze) 3 — doniz sahili qumluglarda Sorqi Zaqafqaziya
Mosulischvili ex Tzvel.

328.  Stipa transcaucasica Grossh. 4, 8 — dasli — qayali yerlor Atropatan
POLYGALACEAE R.Br.

329. Polygala hohenackeriana Fisch. et C. A.Mey. 1, 3, 5 —qurag gilli — dagli yerlor iran — Turan
RANUNCULACEAE Juss.

330.  Anemone kuznetzowii Woronow ex Grossh. 2 — qurag yamaclar Simaliatropatan

331.  Delphinium foetidum Lomak. 2, 21 — dash tokiintiilor Atropatan

332.  D.nachiczevanicum Tzvel. 8 — dagli yamaclar Atropatan

333.  D.szowitsianum Boiss. 2, 4,8 — kolluglar, gayaliq Atropatan

334. D.talyschense Tzvel. 3 - 5 — otlu yamaclar Atropatan

335.  D.tomentellumN.Busch 1 — meso talalart Sorqi Qafgaz

336.  Pulsatilla albana (Stev.) Bercht.et J.Presl 1 — alp comonliyi Qafqaz

337.  Ranunculus crassifolius (Rupr.) Grossh. 3, 4 — riitubatli yerlor Qafgaz - Araliq donizi
ROSACEAE Juss.

338.  Alchemilla raddeana (Bus.)Juz. 2, 21— qayal1 yerlor Simali Atropatan

339. Cotoneaster meyeri Pojark. 1, 2, 4 — meso vo kolluglarda Qafgaz

340.  C.morulus Pojark. 1 - mego vo kolluglarda Qafgaz

341. C.saxatilis Pojark. 1, 2, 21— kolluqlar aras: dash yerlor Conubi QafqazinConubi
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342. Crataegus eriantha Pojark. 1, 2 - kolluglar arasi dagh yerlor Atropatan

343.  C.szovitsii Pojark. 2, 8 - kolluglar arasi dash yerlor Atropatan

344,  Pyrus acutiserrata Gladkova 8 — mego vo kolluglar Conubi QafqazinConubi

345. P. eldarica Grossh. 3 — ardichi — quraq yamaclar iberiya

346.  P.grossheimii Fed. 4 — enli yarpaqli dag mesalari Hirkan - Conubi

Zagafqaziya
347.  P.hyrcana Fed. 4 — megonin tala yerlori Hirkan - Canubi Zaqafqazi-
ya

348.  P.medvedevii Rubtz. 8- qayali yerlordo Conubi QafqazinCanubi

349.  P.vsevolodi Heideman 1 — enliyarpaq mesolor Serqi Qafqaz

350. Sorbus caucasica Zinserl. 1, 2, 4 — meso vo kolluglar Qafgaz

351.  S.shemachensisZinserl. 1 - ohongdasli gayaliq va kolluglar Sarqi

352. Rosa alexeenkoi Crep.ex Juz. 1 — mesonin tala yerlori Sarqi Qafgaz

353. R. azerbaijanica Novopokr. et Rzazade 1, 2, 4, 8 — dagh yagmaclar Simali Atropatan

354.  R.gadzhieviii Chrshan.et Iskenderov 2 — mesa vo kolluglar Qafqaz

355.  R.glanduloso-setosa Gadzhieva 4 - meso va kolluglar Qafqaz

356. R.iljinii Chrshan.ex Gadzhieva 1 - kolluglarda Sarqi Qafgaz

357. R.karjagini Sosn. 8 — ¢inqulli — dagli yamaclar Atropatan

358.  R.komarovii Sosn. 1, 2 — dash dag yamaclari Sarqi Qafgaz

359.  R.nizamiSosn. 2, 8— dag mesoalori Qafqaz

360. R.prilipkoana Sosn. 1, 2, 4 — cay sahili Qafgaz — Hirkan

361. R.sachokiana P.Jarosch. 1. 2, 8 — kolluglar arasi Qafgaz — Iran

362.  R.sosnovskyiChrshan. 1 — yemiganh congoallik Conubi Qafqazin Sorqi

363.  Rubus persicus Boiss. 4 — mego vo kolluglar Hirkan

364. R.raddeanus Focke 4 - kolluglar Hirkan
RUBIACEAE Juss.

365.  Crucianella chlorostachys Fisch.et C.A.Mey. 2, 3, 5 — quraq dasl yamaclar Turan — Qafgaz

366. C.exasperata Fisch.et C.A.Mey. 4, 8 - quraq dagli yamaclar Atropatan

367. C.suaveolens C.A.Mey. 4,5 - quraq dagh yamaclar Atropatan

368.  Galium apsheronicum Pobed. 1 — sahil qumluglart Conubi QafgqazinSorgqi

369.  G.brachyphyllum Roem.et Schult. 1 — qaya catlar Qafqaz

370.  G.czerepanovii Pobed. 8 — qaya catlari Atropatan

371. G.eldaricum Grossh. 1 — dagli — ¢inqilli yamaclar Sorqi Zaqafqaziya

372.  G.hyrcanicum C.A.Mey. (G.grossheimii 2, 4,5 - dash — ¢inqillt yamaclar Hirkan — Conubi Qafqaz
Pobed.)

373.  Karamyschewia hedyotoides Fisch.et 1, 3, 4 — riitubatli yerlor Iran — Turan
C.A.Mey.

374.  Neogailloniaszowitzii (DC.)Lincz. 2, 5 —quraq yamaclar Atropatan

375. Rubia rigidifolia Pojark. 8 — dagli yamaclar Conubi Qafgaz
RUTACEAE Juss.

376.  Haplophyllum kowalenskyi Stschegl. 8 — qumlu — dagli yerlor Atropatan

377.  H. schelkovnikovii Grossh. 5 — gilli yamaclar Atropatan

378.  H.villosum (Bieb.)G.Don fil. 1 — 8 — quraq dasgliq va kolluq Qafgaz — On Asiya
SALICACEAE Mirb.

379.  Populus hyrcana Grossh. 4 — cay vadisi Hirkan — Evksin

380. Salix caucasica Anderss. 1 — riitubatli yerlor Qafqaz

381.  S.kuznetzowii Laksch.ex Goerz 1 - riitubaotli yerlor Qafgaz
SANTALACEAE R.Br.

382.  Thesiun procumbens C.A.Mey. 1, 2, 4 — gilli yamaclar Turan — Qafgaz

383.  T.szowitsii A. DC. 1 -3, 8 — dagli — gilli yamaclar Atropatan
SAXIFRAGACEAE Juss.

384.  Saxifraga pseudolaevis Oetting. 1 — qgaya tizarindo Sarqi Qafqaz
SCROPHULARIACEAE Juss.

385.  Digitalis nervosa Steud.et Hochst.ex Benth. 1, 2, 4 — mesolik Qafgaz — Hirkan

386.  Linaria schirvanica Fomin 1, 3 —gilli - torpagli yamclar Alban

387. L.zangezura Grossh. 2, 5 —Kkolluglar Atropatan

388.  Melampyrum chlorostachyum Beauverd 2, 5 — gaya catlari Qafgaz

389. Scrophularia atropatana Grossh. 8 — ¢ay vadisi Atropatan

390.  S.grosseimii Schischk. 1, 2, 4,5 — dagli — qayali yerlor Atropatan

391. S.thesioides Boiss. et Buhse 8 — qurag yamaclar Atropatan

392. S.variegata Bieb. 1,2, 4,5 - dasl — qayal yerlor Qafgaz — On Asiya

393. S.zuvandica Grossh. 4 — cay daglar1 arasinda Hirkan

394.  Verbascum paniculatum E. Wulf 8 — quragq, ¢inqully, dash yamaclar Atropatan

395.  V.stachydiforme Boiss. et Buhse 4 — alaq bitkilori arasinda Hirkan

396. V. szovitsianum Boiss. 2,8 - dagh — gayal yerlor Atropatan

397.  Veronica crista-galli Stev. 1, 2, 4 — meso vo kolluglar Qafgaz — Hirkan

398.  V.minuta C.A.Mey. 1, 2 — qaya tokiintiilori Qafqaz
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399. V.peduncularis Bieb.

1, 2 — mess v kolluglar

Evksin — Qafqgaz

400. V.petraea (Bieh.)Stev. 1 — qaya tizori Sorqi Qafgaz
SOLANACEAE Juss.

401.  Solanum kieseritzkii C.A.Mey. 4 — megoalor (kdlgali) Hirkan
VALERIANACEAE Batsch

402.  Valeriana cardamines Bieb. 1 — mesoalik vo kollug subalp ¢omanliyi Qafgaz

403. Valerianella amblyotis Fisch. et C.A.Mey. 1, 4, 8- ohongdagli yamaclar Qafgaz

404.  V.corniculata C.A.Mey. 1, 3 —gilli — dagh yerlor Serqi Zagafqaziya

405. V.cymbocarpa C.A.Mey.

4, 8 - gilli — dash yerlor

Qafgaz — Iran — Turan

406.  V.oxyrrhynchaFisch. et C.A.Mey.

4, 8 - gilli — dash yerlor

Turan — Qafgaz

407. V.plagiostephana Fisch. et C.A.Mey.

4, 8 - gilli — dagh yerlor

Atropatan

408. V.sclerocarpa Fisch. et C.A.Mey.

1,2, 4, 8 - gilli — dagli yerlor

Turan — Qafgaz

VIOLACEAE Batsch

409. Viola caucasica Kolenati

1, 2 — gaya catlar1

Qafgaz

Son nomenklatur doyisikliklori, adobiyyat vo
herbari materiallarinin dyronilmasi, eloco do miisl-
lifin uzun illor apardigi todqiqatlarin naticosindo
Azarbaycan florasinda 409 subendem ali bitki nov-
lori olmasi miioyyan edilmisdir. Azorbaycan flora-
sinda haqiqi endemlorin say1 iso 143 — diir. Qeyd
olunan endem va subendem novlarin daqiqlasdiril-
masi alave tadqiqat tolob edir. Belos ki, bazi névlarin
asl endem vo ya subendem olmalar1 haqqinda tad-
qiqateilar arasinda fikir ayriligit mévcuddur. Bu hor
seydon avval bir sira cinsloerin monoqrafik todqiq
olunmamasi ilo slagadardir. Masalon, T.Talibovun
nasr etdirdiyi Naxc¢ivanin florast hagqinda kitabinda
(Talibov, 2001) osason, yaxin Olkslorin (Tiirkiys,
Iran, Ermenistan) “Flora”larma istinaden asagida
geyd olunan 19 ndvii Azarbaycanin endemlari siya-
hisindan ¢ixararaq subendem hesab etmisdir:
Allium talyschense Miscz. ex Grossh., Erysimum
strictisiliquum  N.Busch,  Silene  prilipkoana
Schischk., Anabasis eugeniae 1ljin, Euphorbia
marschalliana Boiss, Astragalus kabristanicus
Grossh., A.schemachensis Karjag., A.szovitsii
Fisch.et C.A.Mey., Nepeta betonicifolia C.A.Mey.,
Satureja intermedia C.A.Mey., Stachys
stschegleewii Sosn., Thymus fedtschenkoi Ronn.
(Th.kjapazi Grossh.), T.trautvetteri Klok. et Shost.,
Fritillaria grandiflora Grossh. (F.kotschyana
auct.non Herb.), Alcea sachsachanica Iljin,
Ranunculus dolosus Fisch. et C.A.Mey., Galium
czerepanovii  Pobed., Scrophularia zuvandica
Grossh., Verbascum stachydiforme Boiss.et Buhse.

Beloliklo, bizim aragdirmalara gors miiasir
Azaorbaycan florasinda aborigen, autoxton floranin
552 ndvden ibarat olmasi, yani onlarmn biitovliikde
floramizin ali bitki novlarinin 12 faizo qodarini tog-
kil etmasi aydin olur. Bu bitki ndvlari, bizim fik-
rimizca, biitovliikde Azorbaycanin “Qumiz kitabi-
nin” yeni nagring daxil edilmali vo unikal genefond
monboyi kimi dovlat torafindon mévcud iisul vo
vasitolorlo gorunmalidir. Onlarin ex situ saxlanil-
masi, artirilmasi va barpast introduktorlarin qarsi-
sinda duran on miihiim vazifalordon biri olmalidir.
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Endem va subendemlorimizin tahlili naticasin-
do bozi florogenetik va ekoloji, fitocografi miilahi-
zolor sdylomoak olar.

Taksonomik tohlil gosterir ki, subendem nov-
lora malik 10 vo daha ¢ox sayda cinslors malik fasi-
lolor bunlardir: Asteraceae (31 cins), Caryophyl-
laceae vo Brassicaceae (14), Apiaceae vo La-
miaceae (14). Daha ¢ox subendem novlorlo Astra-
galus (42 n6v), Allium, Rosa (10-11), Cirsium,
Hieracium vo Campanula (9) cinslori tomsil olunur-
lar. Subendem fasils va cinslords qeyd olunan tak-
sonomik nisbat haqiqi endemloarlo, demok olar ki,
iist — iisto diisiir. ©lds edilon naticolor miiasir Azar-
baycan florasinda forma veo ndvemslogolms pro-
sesinin mohz geyd olunan taksonomik qruplarda
daha intensiv getdiyini gostorir.

Biotipoloji tohlil subendemlorin an ¢ox litofil
statsiyalarda - dasli — qayali, ¢inqilli, o ciimlodon
ohongdash dag yamaclari, quraq landsaftlarda mos-
kunlagdigin1 gostorir. Endemlor homginin hipso-
metrik soviyyadon asili olaraq algaq vo orta dagliga
nisbaton yiiksokdagliq orazilordo daha ¢ox comlon-
misdir. Ehtimal etmok olar ki, Orta Asiya vo On
Asiya floralarinda oldugu kimi Azerbaycan flora-
sinda da névomologslmonin asas istiqgamatlorinden
biri mohz dagliq orazilordo bas veran kseromor-
fogenez tokamiil prosesi ilo slagadardir.

Biomorfoloji baximdan iss endemlar on ¢ox ot
bitkilari togkil edir. Endemlardon ibarat arboriflora
comi 63 név endem va subendem toskil edir.

Subendemlorin areal tiplorine gors tohlili iso
gostorir ki, aborigen floranin 295 ndvii, yoni 76
faizi Qafqaz vo Atropatan fitoxorionlarinin tasiri
altinda formalasmigdir. Bu Azorbaycan florasinin
Qafqazin digar regionlaria nisboton iran vo Tiirki-
yanin kserofil flora markazlori ilo daha uzaq geoloji
dovrlordon florogenetik olagoys malik olmasim
gostorir. Olbotts, bu fikir imumi floranin tohlili
zamani daha da doaqiqlosdirilmolidir.
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Cyoanaembl @iopsl AzepOaiiakana
A. M. Ackepos
HUncmumym eenemuueckux pecypcoe HAHA
B crarbe mpoBOAMTCS KPUTHUYECKHH CHUCTEMATHYECKHH, SKOJIOro-reorpaduieckuii u QiaoporeHeTndeckuit
aHanm3 cy0sHIeMOB GuIopbl A3epbalipkaHa. Y CTaHOBIEHO, YTO BO (prope pecryOnuKu cyOsHAEMBI Mpej-
ctaBiensl 409 Bumamu u3 193 pono u 53 cemericTs. [IpuBoauTCS aHHOTUPOBAHHBIN CITUCOK CYORHIEMOB C
yKa3aHHEM UX paclpocTpaHeHus, OMOTOMOB M THIOB apeaiia. Ha OCHOBaHWU MOIYyYEHHBIX JaHHBIX aBTOPOM
BBICKa3bIBACTCS P/ MPEAIIONOKECHNN OTHOCUTEIBHO dHAeMU3Ma QIiopsl A3epOaiikaHa, ero reHesmnca u my-

Teil popMupoBaHus.

Knroueswle cnosa: propa, cyosmndem, svicuiue pacmenus, cemeicmeo, poo

Subendemics of the Flora of Azerbaijan
A.M. Asgerov
Institute of Genetics Resources, ANAS

Critical, systemic, eco-geographical and florogenetic analyses of sub-endemics of the flora of Azerbaijan are
presented in the paper. It has been established that in the flora of the republic sub-endemics are presented
with 409 species from 193 genus and 53 families. The annotated list of sub-endemics with evidence of their
area of distributions, biotopes and types of habitats is cited. Author pronounced assumptions about genesis
and formation of ways of the sub-endemic flora of Azerbaijan.

Key words: flora, sub-endemics, higher plants, genus
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Azarbaycan Moansali Yumsaq Bugda (Triticum Aestivum L.) Genotiplarinin
Terminal Istiliyo Davamhihginin Coxélgiilii Statistik Analiz Usulu Ilo
Qiymotlondirilmasi

E.S. Haciyev*, R.T.9liyev

AMEA Genetik Ehtiyatlar Institutu, Azadlq 155,Baki AZ 1106, Azarbaycan;
*E-mail:elchinhajiyev85@gmail.com

Milli Genbankda saxlanilan yumsaq bugdanin 10 sortunun vo miixtalif névmiixtaliflikloring aid 100
genotipinin 11 slamat iizra miiqayisali qiymatlondirilmasinin naticalari verilmisdir. Coxélgiilii statistik
analiz iisulu ilo miisyyan edilmisdir ki, genbank niimunslari rayonlasmis vo perspektiv sortlara nis-
baton daha genis genetik variasiyaya malikdir. Todqiq edilon slamatlor dsasinda aparilan statistik ana-
liz naticasinds an yiiksok gostoriciys malik vo terminal istiliys yiiksok davamh 20 genotip secilmisdir.
Naticalorin tohlili gostormisdir ki, 30 siinbiildo olan donlarin sayi, 1000 donin Kkiitlasi va xlorofilin
miqdari slamatlorina gora genotiplor bir-birindon daha cox farqlonir. Kompleks gostaricilors malik 20
niimuna i¢orisinds genbank niimunalari ilo yanasi, Giinasli, Qirmizi bugda, Saki 1, Parzivan 2 sortla-
rina da rast galinmisdir. Secilmis genotiplordon terminal istiliys davamh sortlarin yaradilmasinda bas-
langic material Kimi istifads olunmasi tovsiys olunur.

Acar sézlar: Triticim aestivum L., novmiixtaliflik, ¢oxdolgiilii statistik analiz, terminal istilik

GIiRiS

Bugda on qodim madanilogdirilon bitkilordon
biri olmagqla, 8 min ildon ¢oxdur ki, insanlarin gida-
sinin asasini tagkil edir. Bugdanin mohsuldarliginin
artiritlmasi, abiotik vo biotik stres amillora davamli-
liginin todqiqi oldugca vacibdir (Hajiyev et al.,
2013). Bugda bitkisinin mohsuldarlifina on ¢ox
tasir edon amillordon biri istilik stresi hesab olunur.
Bugdanin diinya tizra akin sahasinin 40%-don ¢ox
hissasindo (65-70 milyon hektar) istilik stresi bug-
danin miixtalif inkigsaf morholalorine manfi tesir
gostarir (Seckin, 2011). Bugda becarilon 7 milyon
hektar orazi iso daimi istilik stresinin tosiri altinda-
dir. Yiiksok temperatur (35°C) vo bununla bagli isti-
lik stresi ¢ox zaman bugdanin don dolma maorha-
lasine moanfi tesir gostarir, naticade don normal dol-
mur, denin Ol¢iisii, say1 va kiitlosi azalir ki, bu da
mohsuldarligin  shomiyyatli deracads azalmasina
gotirib cixarir (Reynolds, 1998; Stone, 1995). istilik
stresi, hamginin, fotosintez prosesinin normal gedi-
sino moanfi tasir gostorir (Stone and Nicolas, 1995;
Crafts, 2000). Bitkilorin terminal istilik stresino
cavab reaksiyast miixtolifdir. Eyni cinsa daxil olan
miixtalif ndvlerin, hom¢inin eyni néva daxil olan
novmiixtalifliklorinin, nimunsloarin, sortlarin da is-
tilik stresino cavab reaksiyasi forqlidir. Bu amil
osas gotiiriilorak miixtslif parametrlor asasinda ter-
minal istiliyo davamli niimunalar segilir vo onlar-
dan seleksiya programlarinda istifads olunur.

Yiiksok temperatur naticosinde yaranan va pa-
y1zliq bugdanin dondolma morhslasins tosadiif edon
terminal istilik stresi, Azarbaycanda da shamiyyatli
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mohsul itkisino sobab olur. Bas veran global iqlim
doyiskonliyi naticesindo istilik stresinin daha da
kaskinlogmasi gozlonilir. Odur ki, istiliys davamli
payizliq bugda sortlarinin yaradilmasi Azorbaycan
iiciin ¢ox vacibdir. Bu prosesin effektivliyini yiik-
saltmoak iiciin, bugda genetik ehtiyatlarinin terminal
istiliye davamliliqla alagali olan slamaotlora goro ge-
nis genetik variasiyasinin mévcudlugu talob olunur.

Tadqiqat isinda asas magsad yumsaq bugdanin
Milli genbankda saxlanilan vo miixtalif ndvmiix-
tolifliklorine aid niimunslorinin, elocs do rayonlas-
mis va perspektiv 10 sortunun miiqayisali qiymat-
londirilmasi vo terminal istilik stresino davamliliq
da daxil olmagqla, tosorriifat gostericilorine gore
forqlonon formalarinin segilmasidir.

MATERIAL VO METODLAR

Todgiqat isi AMEA Genetik Ehtiyatlar Institu-
tunun tocriibo sahasinde yumsaq bugdanin 10 ra-
yonlasmis va perspektiv sortu (Ruzi-84, Mirbagir-
128, Okingi-84, Qobustan, Saoki-1, Qirmizi bugda,
Gilinosli, Sofaq, Ozomotli-95 vo Parzivan-2) vo 100
genbank niimunosi tizerinds aparilmigdir. Genbank
niimunolorine avvalki illordo Azorbaycanin miix-
tolif bolgalerindon toplanilmus vo 3 il orzinde GEI-
nin tacriibs sahosinds dyranilmis sabit formalar da-
xildir.

Cadval 1-don goriindiiyii kimi, tadgiqat ma-
teriali Alpha Latic dizayn sulu ilo hor niimunaden
60 don, toxumarast mosafo 4 sm, cargoarast masafo
150 20 sm olmagqla sopilmisdir.
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Cadval 1. Alpha Latic dizayninin sxemi

Plot Ne 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Miixtaliflik Al V6 V8 A2 A3 A4 A5 NIVl V9 A6 A7 A8 A9 Al10 All A12A13 VAO'V5
Plot Ne 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Miixtoliflik A14 V3 A15 A16 A17 A18 V2 A19 A20 A21 NEIA22 A23 A24 A25 A26 A27V1 A28 A29
Plot Ne 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Miixtoliflik A30 A31 A32 Viillve A33 M@ A34 V10 V9 A35 A36 A37 V8 V3 A38 A39V5 A40 A4l
Plot Ne 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
Miixtoliflik A42 A43 V2 Add A45 A46 A47 A48 A49 As0 NEIV2 A51 A52 A53 V1 A54A55 A56 A57
Plot Ne 81 82 83 84 8 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100
Miixtaliflik A58 A59 A60 A61 V5 A62 A3 V9 A64 A65 Ace VdllA67 VAO'V6 V8 A68V3 A69 A70
Plot Ne 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
Miixtaliflik A71 A72 A73 A74 A75 A76 V2 V8 A77 NiIVs V3 NAllA78 A79 AS0 AS1A82 A83 A84
Plot Ne 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
Miixtoliflik A85 A86 A87 V10 A88 A89 A90 A9l A92 A93 A% A95 V6 V9 A96 A97 A98V1 A99 A100

Al....... A100 =genbank niimunslari
V1......V10 = sortlar

Vegetasiya miiddstinds tocriibs sahasi 3 dofa suvaril-
mus, iki dofo har kvadrat metroa 13 q olmagla amo-
nium nitrat verilmigdir. Bozi morfoloji alamatlar tizra
(stinbiillomaya goadar olan giinlorin sayi, fizioloji ye-
tiskonliyo godar olan giinlorin say1, don dolma mar-
halasinin davametmo miiddoati, bir niimunads olan
bitkilorin say1, tosadiifi secilmis 30 siinbiilde denlarin
orta say1, bir bitkinin biokiitlasi, 1000 denin kiitlasi)
moalumatlar toplanilmis va qeyd edilmisdir.

Tadgigatda yarpaqda xlorofilin miqdart SPAD
502 cihazinin komayi ilo 6l¢lilmiisdiir. Hor bir nii-
munads 30 bitkinin sonuncu yelkon yarpagmin orta
hissosinda dlgmo aparilmisdir. Olgmolor siinbiillomo
fazasindan baslayaraq, 10 giinden bir, iki dofo aparil-
mugdir. SPAD metr Inadanin metodu osasinda dizayn
edilmis va istehsal olunmusdur (Camejo, 2005).
SPAD — 502 yarpaq toxumasindaki isigm qurmizi vo
infraqirmizi zonalarmi (659 nm — 940 nm dalga
uzunlugunda) 6lgarak, nisbi xlorofil sixligini miioy-
yon edir (Inada, 1965; Minolta, 1989). Gostarilon
moalumatlar ¢oxdlgiilu statistik analiz iisulu ils tadqiq
edilmigdir. Tadqiq edilon genotiplordo xlorofilin
migdart 11 vo 21 May 2012-ci il tarixlorindo
Olciilmiisdiir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiqat isindo genotiplorin qiymotlondirilmasi
11 olamoats gora aparilmig, alinmis naticolor “GGE
biplot” statistik paket programinda analiz edilorak,
sokil 1-do togdim olunmusdur. Sokil 1-don goriin-

diiyli kimi, dyrenilon genbank niimunslori ils rayon-
lagsmis vo perspektiv sorlar bir-birindon tamamilos
ayrilmis vo tam forqli qruplarda birlogmisdir. Sakil
1-don, homginin, genbank niimunslorinin genis, sort-
larin iss bir qader mohdud variasiyaya malik oldugu
da aydin goriiniir. Bu naticalora asasan demok olar
ki, genbank niimunalarinin 6z aralarinda va ya todqiq
olunan sortlarla ¢arpazlagdirilmasi sortarasi hibrid-
losmo ilo miiqayisado daha effektli olub, yeni pers-
pektiv sortlarin yaradilmasinda ugurla totbiq oluna
bilor. Aparilmis ¢oxolgiilii statistik analiz tisulu ilo
genotiplorin 11 olamat osasinda se¢imi do hoyata
kegirilmis vo tadqiq edilon 110 genotip igarisindon
on yiiksak gostaricilora malik 20 genotip seg¢ilmisdir
vo bazi biomorfoloji gostaricilor cadval 2-do veril-
misdir. Cox0l¢iilii analiz iisulu ilo segilmis an yaxsi
genotip Naxc¢ivan MR-dan toplanilmis vo yumsaq
bugdanin var. meridionale ndvmiixtslifliyino aid
7319 nomrali genbank niimunasidir. Bu niimunanin
30 siinbiiliinds olan donlarinin say1 1054 odod, min
donin kiitlesi ise 28 q olmugdur. SPAD metr vasi-
tasilo olda edilon naticolor 11 may tarixinds 46.8, 21
may tarixinds isa 45 olmus, 10 giin arzinds xlorofilin
miqdarinda comi 3.8% azalma bas vermisdir. Secilmis
niimunalordon  ikincisi Qobustandan  toplanilmus,
var.lutescens novmiixtalifliyine aid niimunadir. Bu
niimunads 30 siinbiildo olan denlorin say1 bir gader
asagl — 754 odad, lakin 1000 denin kiitlesi 34 q olmus-
dur. Xlorofilin miqdarinda isa 10 giin arzinde 14%
azalma miisahido edilmisdir. Digor se¢ilmis niimuna
yend var.lutescens novmiixtolifliyino aid olmagla,
niimunado 30 siinbiiliindoki donin say1 1114 adad,
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Sokil 1. Yumsaq bugda sort vo ndvmiixtolifliklorinin genetik variasiyasi

Cadval 2. Coxdlgiili analiz tisulu ils segilmis genotiplar, Abseron, 2013
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7319 var. meridionale Naxcivan 5,974 1054 28 173 182 38 46,8 45
7052 var. lutescens Qobustan 8,018 754 34 174 183 41 55,4 47,4
6300 var. lutescens Abseron 7,544 1114 35 168 181 38 471 34,6
9530 var. erythrospermum  Soki 13,736 994 42 170 181 39 41 40,4
6280 var. lutescens Abseron 8,256 1114 36 170 180 38 50,1 494
7248 var. milturum Dovagi 10,654 1054 45 169 179 41 52,7 46,4
Giinasli - - 9,394 934 35 166 178 34 48,6 44,9
7255 var. erythrospermum Goranboy 10,01 1114 40 171 181 41 50 40,4
Qirmizi bugda - - 6,072 934 34 165 178 34 46,5 45
9525 var. erythrospermum Qarayazi 9,942 1024 35 173 181 38 49 45,7
7046 var. albidum Qobustan 6,934 1024 33 169 180 40 56,2 53,9
Saki 1 - - 8,294 624 39 162 178 33 44,4 454
7246 var. graecum Naxgivan 7,002 964 34 174 183 39 46,6 449
6297 - Abseron 8,546 724 38 170 181 39 53,7 457
6279 var. ferrugineum Abseron 10,046 1024 42 169 181 36 49 453
6277 var. lutescens Abseron 7,924 934 35 174 182 38 54 53,8
6920 var. graecum Samux 7,754 904 31 171 182 41 44,6 50,6
6168 var. albidum Tortor 8,426 964 41 173 183 37 55,6 54,5
Porzivan 2 - - 13,64 814 39 164 178 35 43,3 39,9
9529 var. erythrospermum - 12,57 1024 40 169 180 39 47,1 44,2
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1000 deninin kiitlasi isa 35 q olmusdur. Xlorofilin
miqgdarinin 11 may tarixinds 47.1, 21 may tarixinda
189 34.6 oldugu qeyd edilmisdir. Goriindiiyii kimi, bu
niimunads xlorofilin miqdarinda avvalki niimuns-
lordon forqli olaraq, koskin azalma (26.5%) miisa-
hido edilsa do, siinbiildo donin saymnin maksimum
hodds, 1000 denin kiitlasinin ise yiiksek olduguna
g0ro an yaxst 20 niimuns sirasina daxil edilmisdir.
Segilon niimunolordon dordiinciisii Sokiden toplanil-
mig vo var.eritrospermum névmiixtalifliyine aiddir.

Homin niimunads 10 glin arzinds xlorofilin
miqdarinda comi 1.47% azalma qeydo alinmig va
bu godstariciya asason an yaxst niimunalarin arasin-
da yer almigdir. Malumdur ki, xlorofil miqdarin-da
bas veran koskin azalma istilik stresino hassaslhigin
osas gostaricilorindon biri hesab edilir, bununla be-
ls, coxolgiilii analiz tisulunda tokcs davamliliq de-
yil, ham da digoar parametrlorin yiiksok vo sabit gos-
tariciys malik olmasi asas rol oynayir. Biitiin vo ya
oksar parametrlora gors iistiin vo sabit olan niimuna
ideal genotip adlanir. Segilon niimunalordon on yax-
s1 gostaricilors malik olanlardan biri Abseron men-
soli var.lutescens novmiixtalifliyino aid genotipdir.
Qeyd edilon niimunads 30 siinbiildoki donlarin say1
1114 odad, min donin kiitlasi 36 g, xlorofilin mig-
darinda bas veran azalma isa comi 1.4 % toskil et-
misdir. Davagi rayonundan toplanilmig vo var.mil-
turum novmiixtalifliyine aid niimunoni forqlondiren
osas gostarici isa 1000 donin kiitlesi (45 q) olmus-
dur. Bu, Oyronilon kolleksiyada an yiiksok gosto-
ricidir.

Qeyd edildiyi kimi, todqiqat isinds genbank
nlimunolori ilo yanasi, 10 yumsaq bugda sortu da
Oyranilmis, onlar arasindan Giinasli, Qirmiz1 bugda,
Soki 1 vo Porzivan 2 sortlar iistiin parametrlorino
g0ra secilmisdir. Homin niimunalor kompleks sokil-
do qiymotlondirildikdon sonra terminal istiliys da-
vamli vo an genis genetik variasiyaya malik olan
niimunalor seleksiya programlarinda istifads oluna-
caqdir.
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Onenka 3uoeBbiHocanBOCTH ['eHoTHNOB Msrkoi ITmennus: (Triticum aestivum L.)
A3zepbaiinxana C [lomombio MHoroMmepHbix CTATHCTHYECKUX AHAJIN30B

E.C.I'aaxues, P.T.Anuen

HUncmumym eenemuueckux pecypcoe HAHA

B crarbe npuBeneHbl pe3yabTaThl cpaBHUTENbHOM otleHKH 10 copToB 1 100 reHOTUNOB MSTKOM MIIEHULBI U3
HammonansHoro I'enbanka no 11-tu mapamerpam. C TOMOIIBI0 MHOTOMEPHOTO CTATUCTHYECKOTO aHAIHM3a
BBISIBJICHO, YTO MaTepuaibl ['eHOaHKa 1O CPaBHEHUWIO ¢ PaiOHMPOBAHHBIMHU U TIEPCICKTUBHBIMU COPTaMU
UMEIOT OoJiee MUPOKYI0 TeHETUYECKYI0 Bapuanuio. Ha ocHOBaHMM TONYYEHHBIX PE3yJIbTATOB BhIJEICHO 20
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TEHOTHITOB, OTJIMYAOIIMXCS HAUBBICITMMH MMOKA3aTSISIMU U OOJIbINCH YCTOHYMBOCTRIO. AHAIHM3 OKA3aJl, YTO
y 00pa3ioB HauOOJIbIIME PA3INYKsl HaOIoJanuch o Yuciay 3epeH B 30 koyocksax, macce 1000 3epeH u 1o
Konn4yecTBy xjopodumia. CorjlacHo KOMIUICKCHBIM MOKa3aTeNsaM, KpoMe MmarepuanoB ['eHOaHka K BBIZC-
seHHbIM 20 TeHOTHIIAaM OTHOCHIUCH Takke coprta I'tonenin, Keipmeizel Oyria, [lexu 1 u [Tap3usan 2. Boi-
JIeJICHHbIC TEHOTUIIBI PEKOMEHIOBAHbI KaK MCXOIHBIA MaTepual Ui MOJYYCHHS YCTOWYUBBIX K BBICOKHUM
TeMIiepaTypam COpTOB.

Knrwuesvie croea: Triticum aestivum L., copmausmenuueocmos, MHO2OMEPHBI CMAMUCIMUYECKUTI AHATUS,
8bICOKUE MeMnepamypbl

Assessment of Resistance of Azerbaijan Bread Wheat Genotypes To Terminal Heat Stress
Using GGE Biplot Analysis

E. S. Hajiyev, R.T.Aliyev
Institute of Genetic Resources, ANAS

The article presents the results of the comparative evaluation of 10 varieties and 100 genotypes of bread
wheat for 11 parameters. GGE biplot analysis based on multiple traits revealed that the Genebank accessions
compared with realized and promising varieties had a wide variation. As a result of the statistical analysis 20
accessions have been selected that are highly resistant to terminal heat and have high values for studied
traits. More differences between genotypes were observed in the number of grains in 30 spikes, mass of 1000
grains and chlorophyll amount. Among 20 accessions with complex indices, along with genebank accessions
there were promising varieties as Guneshli, Gyrmyzy bugda, Sheki-1 and Parzivan-2. The use of selected ac-
cessions as a starting material in creation of resistant varieties is recommended.

Key words: Triticum aestivum L., diversity, GGE biplot analysis, terminal heat
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Azarbaycanda Sari Pas (Puccinia striifformis West) Toéradicilorinin Yumsaq
Bugda Sortlarimin Inkisaf Dinamikasi, Morfofizioloji Xiisusiyyatlori, Danin
Keyfiyyat Gostaricilori Vo Mahsuldarhgina Tasiri

E.R. ibrahimov'*, C.M. Tslai', S.M.Riistamova®, I.M. Hiiseynova’, C.9. Oliyev'?

YKTNET Okingilik Institutu, Pirsagr qasabasi, 2 sayli Sovxoz, Baki AZ1098, Azarbaycan;

E-mail: ehtibar_i@yahoo.com

2 AMEA Botanika Institutu, Badamdar §0ssesi, 40, AZ1073, Azarbaycan

Sar1 pas xastaliyinin Abseron vo Tartar BTS-ds yumsaq bugda (Tricticum aestivum L.) sortlarina tasiri
tadqiq edilmisdir. Xastaliyin sirayatlonma daracasindan va vegetasiya fazasindan asili olaraq yarpagin
assimlasiya sathi va quru biokiitlasinin, fotozintezin intensivliyinin azalmasi miisahida edilmisdir. Eyni
zamanda danin keyfiyyat gostaricilori va sortlarin mahsuldarhg asag: diismiisdiir.

Agar sézlar: Tricticum aestivum L., sart pas, fotosintezin intensivliyi, assimilyasiya sathi, quru biokiitls,

mahsuldarliq, ras torkibi, davamliliq genlari

GIRIiS

Taxil momulatlar1 diinyada on boyiik sarvat va
taxileillq ise iqtisadiyyatin aparict saholorindon
biridir. Son illorde diinya bazarinda donli bikilorin
giymsatinin durmadan artmasi ilo bagh dlkods arzaq
tohliikasizliyinin tominati diggot morkozina ¢okil-
misdir. 1999-cu ildon baslayaraq kond tosorriifati
mohsullar istehsalgilariin  torpaq vergisi istisna
olunmagla digoar vergilordon azad edilmasi, eloco do
istifado olunan yanacaq veo mineral giibralora goro
kompensasiyalarin verilmosi, bugda okinlarine sub-
sidiyalarin ayrilmasi son illardo taxilgiliga maragi
xeyli artirmug, 2012-ci ilde respublikada 2 min. 700
min ton taxil istehsal edilmisdir. Yaxin golocokds
ohalinin ¢6roays, heyvandarligin yems olan tolabatini
tomin etmoak {i¢iin respublikada taxil istehsalinin 3,0
miln. tona ¢atdirilmasi ligiin real imkanlar vardir.

Taxilgiliga ziyan vuran bir sira amillor mov-
cuddur. Azorbaycanda bugda bitkisinin mohsul-
darligin1 asag1 salan osas amillordon biri do qonur
va sar1 pas, unlu seh, siirmo, septoriya, helmintos-
porioz, fuzarioz va s. xastalik toradicilaridir. Sari
pas respubilkanin taxilgiligla masgul olan oksar
bolgslorinde dofslorle kiitlovi yayilmagla, donin
keyfiyyatinin vo mohsuldarligin 20-60%) koskin
asagl diigmosino sobab olur. Sart pasin mohsul-
darliga vurdugu ziyan bir torafdon davamli sortlarin
miidafio mexanizminin itirilmasi, digar torofdon iso
xastaliyin hor il kiitlovi sokildo yayilmasi ilo ola-
godar olmugdur (Ibrahimov, 2005).

Bitkilorin mohsuldarlig1 vegetasiya miiddstinda
fotosintetik aparatin faaliyystindon shomiyyatli dors-
cads asilidir. Ontogenezds bioloji kiitlonin artim di-
namikas1 sortlarin fizioloji xiisusiyyatlorindon, inki-
saf fazalarindan vo otraf miihit amillarinin tasirindon
astlidir (Mirzoyev, 2006).

Bitkilorin xastaliklo yoluxmasi fizioloji funksi-
yalarin pozulmasina, tonaffiisiin intensivliyinin stirat-
lonmasing sabab olur ki, bu da mehsulun azalmasi ilo
naticalonir. Xastaliyin tesirindon bitkilorde assimil-
yasiya sothinin azalmasi vo mohsuldarligin asagi
diismasi do bir ¢ox tadqiqatlarda 6z oksini tapmisdir
(Keprranckas, 2000). Patogenin tasirindon xloro-
plastlarin qurulusunda da struktur pozuntulari
miisahids edilir (Cahangirov va b., 2010).

Molumdur ki, xastaliys davamli vo davamsiz
bitkilor bir-birindan antigenlors gora forqlonsalor do
parazit vo sahib bitki ziilallar1 arasinda immunoloji
yaxinliq olmalidir (Mirzoyev, 2006).

Toqdim olunan moqalods ET Okingilik Institu-
tunun Abseron Tacriibs Bazasinda sar1 pas xastali-
yinin yumsaq bugda genotiplorinin inkisaf dina-
mikasina, morfofizioloji, mahsuldarliq ve keyfiyyat
gostariciloring tasiri dyronilmisdir.

MATERIAL VO METODLAR

Tadqgiqatin materiali kimi Azerbaycan ET
Okingilik Institutunda miixtalif illords yaradilnus
yiikksok mohsuldar yerli yumsaq bugda sortlari,
ICARDA, CIMMYT vo digor beynolxalq seleksiya
moarkazlarinden introduksiya olunmus 7000-don
artiq genotip gotiirilmiisdiir. Sortlarda davamliliq
vo hassasliq soviyyasi Kobb vo Zadoks metodu
(ICARDA) osasinda aparilmisdir (Jonson et al.,
1988). Sar1 pas xastaliyinin toradicilorinin populya-
siya torkibinin miioyyon edilmasi R.Jonson,
R.W.Stubbs, E.Fuchs vo N.H.Chamberlay torofin-
don tortib olunmus skala osasinda Oyronilmisdir
(IenemmoB u ap., 2004). Fotosintezin intensivliyi
URAS-2T (“Xartman and Braun”, Almaniya) infra-
qirmizi qaz analizatoru vasitssilo toyin edilmisdir.
Donin keyfiyyat gostoricilorinin analizi institutun
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“Donin keyfiyyati” laboratoriyasinda imumi gobul
olunmus “Danin keyfiyystinin qiymatlondirilmasi
lizro metodiki gostorislor” osasinda aparilmisdir
(MeToanyeckne peKOMEHIAIMU O OIIEHKE Kadec-
TBa 3epHa, 1977).

NOTICOLOR VO ONLARIN MUZAKIROSI

Pas xostoliyinin bugda bitkisindo fotosintezin
intensifliyins tosirini 0yronmok maqgsadi ilo siinbiil-
loma fazasindan mum yetiskonliyi fazasina qodor
miitomadi olaraq Olgiilmalor aparilmigdir. Bunun
liclin asagidaki sortlar secilmigdir: Okingi-84—sar1
pas xastoliyine hossas; Qiymatli 2/17—sar1 pas xas-
toliyina orta hossas; Qirmizi giil 1-sar1 pas xoste-
liyine davamli, qonur pasa hassas; ©Ozomatli-95—har
iki pasa davamli (Cadval 1). Assimilyasiya olunan
CO,-nin miqdar1 sortlarin xastoliklo siraystlonma
doracasindon asilidir, basqa sozls, xastaliyn yolux-
ma soviyyesi artdiqca fotosintezin intensivliyino
tosir do artir. Belo ki, stinbiillomo fazasinda assimil-
yasiya olunan CO,-nin miqdar1 Okingi-84 sortu sari
pasa 10MS soviyyssindo yoluxdugu halda 14%,
Qiymotli-2/17 sortu SMS saviyyasindas yoluxgu hal-
da isa 9% saglam variantdan asagi olmusdur. Ci-
¢okloma fazasinda Okingi-84 sortu sar1 pasa 20MS
soviyyasindo sirayastlondiyi zaman fotosintezin in-
tensivliyi saglam bitkilorlo miigayisada 28%, Qiy-
moatli 2/17 sortu 20MS oldugda isa azalma 22%
togkil etmigdir.

Donin formalasmasi fazasinda CO,-nin assi-
milyasiya intensivliyi Okingi-84 sortu sar1 pasa 20S
saviyyasinda yoluxdugu halda 39%, Qiymatli 2/17
sortu 40MS soviyyssinds yoluxgu halda iss 31%,
stid yetismo fazasinda Okingi-84 sortu sar1 pasa 30S
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soviyyasindo yoluxdugu halda 45%, Qiymatli 2/17
sortu 208 soviyyasindo yoluxgu halda iso 43% sag-
lam variantdan asagi olmusdur. Mum yetiskonliyi
fazasinda zamani temperaturun artmasi ilo slagadar
sar1 pas xostoliyinin inkisafi dayanir vo qonur pas
xostaliyi siiratlo inkisaf etmaya baslayir. Bu fazada
gonur pas xostoliyi Qirmiz1 giil-1 sortunu 40S so-
viyyasinds yoluxduraraq fotosintezin qiymotindo
koskin azalma - 67%, Okingi-84 sortunda (50S)
62% vo Qiymatli 2/7 sortunda isa (20S) 46%
miigahids edilmisdir.

Xostalik donin dolmasina tasir edorok sonda
Okingi-84 sortunda 40%-o yaxin, Qiymotli 2/17
sortunda iso 10%-0 qodor mohsuldarhigim azal-
masina sobab olmusdur. Qirmizi giil-1 sortu, adston
vegetasiyanin sonuna yaxin xastalikls siraystlondiyi
ticlin, xastoliyin mohsuldarliga tasiri aif olur. Qeyd
etmok lazimdir ki, sar1 pas xostoliyi gonur pasa
nisboton mohsuldarliga daha ¢ox tesir edir ki, bu da
téradicinin bitkilorin inkisafinin ilkin fazalarindan
yoluxmasi vo mum fazasina qodor foal olmasi ilo
baglidir.

Sar1 pasa hossaslhigina goro forqlonon Taraqqi
sortunda miixtalif fenofazalarda (slinbullomoe, siid
yetiskonliyi, mum yetiskonliyi), xastoliyin tosiri daha
otrafli Gyronilmisdir. Sar1 pas xostoliyi bitkide diger
morfofizioloji proseslor kimi, yarpaglarin assimilya-
siya sothina va quru biokiitlonin toplanmasina asash
tosir gostorir. Belo ki, Toraqqi sortunda siinbiillomo
fazasinda assimilyasiya sothi saglam bitkilordo 78
sm?, xosto bitkilordo 76 sm? olmagla farq 2,5%
olmusdur. Siid yetismo faza- sinda saglam bitkilordoe
56 sm’, xosta bitkilorde 44 sm” olmagla farq 21,4%
vo mum fazasinda saglam va xasta bitkilorde uygun
olaraqg 25 sm® vo 14 sm’ olmagqla assimilyasiya
sothini 44% azaltmigdir (Sokil 1).

Cadval 1. Ontogenez zamam bugda sortlarimin sar1 pas xastoliyino yoluxma doracasindon asili olaraq fotosintezin

intensivliyinmin doyismosi

Inkisaf fazalar
Siinbiilloms Cicoklomo Donin Siid Mum
% formalasmasi yetiskanlik yetiskanlik
Sort = - = = = 2] =
@ = 4 o= 4 o= 4 o= o=
> & Sg & 3 2 S 3 £ S g o S g
= N = N = o~ = ~ ) N
= _: £ = =R = = Ec = Ec S Ee
Okini 84 10MS 18 20MS 18 20S 16 30S 12 50S 6
1ng¢1
§ I R 21 5R 25 5MR 26 5MR 22 10MR 16
Qi i 2/17 | 5MS 20 20MS 195 40MS 18 20S 13 20S 7
ymott N R 22 5MR 25 10MR 26 5MR 23 10MR 13
Qirmizs gill | R 21 R 24 R 26 R 29 40S 6
gt N R 21 R 24 R 26 R 29 5MR 18
Ozomotli 95 | R 22 R 26 R 28 R 26 R 18
I R 22 R 26 R 28 R 26 R 18

Qeyd: I- tobii fon (xosto), II- preparat gilonmis (saglam), Fi-fotosintezin intensivliyi, R-xastoliys davamli, MR- xastoliyo oreta

davamli, MS-xastaliys orta hassas, S-xastaliys hossas.
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25

44

Assimilyasiya sothi, sm?

® Siinbiillama 1 208
76 ® Siinbiillama 11 5R
= Siid fazasi1 408

® Siid fazasi u 10MR
= Mum fazasi1 508

m Mum fazasi 11

78 10MR

Sakil 1.Taraqqi sortunda sar1 pas xastaliyinin tasirindon assimilyasiya sothinin doyismasi
(I - tobii fon (xasta), Il - saglam)

150

260

190

Quru biokiitls, mg

248 265

B Sinbilllama1 208

B Siinbillamen SR

® Siid fazast 1 408

m Siid fazast n 10MR
290 ® Mum fazas1 1 508

® Mum fazasi 1 10MR

Sakil 2. Sari pas xastoliyinin Toraqqi sortunda quru biokiitlonin toplanmasina tasiri.

Sar1 pas xastaliyinin quru biokiitlonin toplan-
masina tosiri sokil 2-do verilmisdir. Sokildon go-
rindiiyli kimi, siinbiillomo fazasinda saglam bitki-
lordo bu gostorici 265 mq, xosto bitkilords isa 295
mgq olmagla 9 % tortibinds forglonmisdir. Std yetis-
ma fazasinda quru biokiitlonin toplanmasi saglam
bitkilordo 260 mq, xasto bitkilords iso 190 mq ol-
magla forq 27% vo mum fazasinda saglam bitki-
lordo 248 mq, xosto bitkilords iso 150 mq olmagla
40% toskil etmisdir. Belaliklo, sar1 pasin quru bio-
kiitlays on ¢ox tesiri mum yetismo zamani Oziinil
gostormisdir.

Siid yetiskanliyi fazasinda farqlor artaraq assim-
liyasiya sathi {igiin 21,4%, quru biokiitls ii¢iin iso
27% toskil etmigdir (Sokil 2). Vegetasiyanin sonuna
dogru bitkinin xastaliys siraystlomasi siddotlonmig
va naticaler arasinda forq artmigdir. Miiayyan olun-
musdur ki, sar1 pas xostoliyinin tesirindon mum
yetiskonliyi fazasinda assimilyasiya sothlorii ara-
sinda forq 44%, quru biokiitlo arasinda forq isa 40
% olmusgdur. Fotosintezin intensivliyina tosir diger
sortlarda miixtolif fazalarda on asagi - 9%, on
yiiksok iso 70%-o yaxin olmusdur.

Sar1 pas xostoliyinin bugda bitkisini yolux-dur-
ma daracesindon asili olaraq mshsuldarliq 60,0%-o
gador asagi diisa bilir (Sakil 3). Bunlari nazors alaraq
seleksiyada yeni sortlarin yaradilmasinda hibridlos-
ma zamani ilkin material kimi valideynlarin se¢ilms-
sindo davamli formalara istiinliik verilmasi magss-
douygun hesab edilir. Har bir xastaliyin mohsuldar-
l1ga monfi tasirinin miisyyen edilmasi, ayri-ayr1 sort-
larin bu xastoliklora davamliliq soviyyasini Gyron-
moya Vo tosarriifat soraitindo ona qarsit miibarizo
tadbirlorinin daha somarsli aparilmasina komoek edir.
Sar1 pas xostoliyinin rayonlagsmis vo perspektiv
yumsaq bugda sortlarmm mohsuldarligina vurdugu
ziyani milayyan etmak {iglin ekoloji cohatdan fargl
Abseron va Tortor Bolgo Tacriibo Bazasinda suvar-
ma goraitinda tadqiqatlar aparilmigdir. Standart kimi,
davamsizligina gora secilon Morokko sortundan isti-
fads edilmigdir. Tacriibalar infeksiya va siini sirayot-
londirmo fonunda 1m?® sahodo 3 tokrarda qoyulmus
vo sarl pasa qarst 25%-li Bayleton (0,6 kq/ha) va
25%-1i Tilt (0,5 l/ha) preparatlarindan istifado
olunmusdur.
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Mahsuldarlig; 60,0%

Quru bioktle, mg;
40,0%

—_—

Assimilyasiya
sethi, sm2; 44,0%

Fotosintezin giymati;
70,0%

Sokil 3. Sar1 pasin tasirinden bugda bitkisinds fotosintetik parametlorin vo mohsuldarligin doyismaosi.

Miioyyon edilmisdir ki, vegetasiya zamani
sar1 pasin mohsuldarliga vurdugu ziyanin miqyasi
bugdalarin inkisaf fazasi ilo baglidir, daha doqiqi,
xostolik no gader tez amoalo golirss, mohsul itkisi
do bir o qadar ¢ox olur. Miisahidslor gostormisdir
ki, Abseron soraitindo xastalik ¢ox erkon — martin
ortalarinda (kollanmanin sonu) baglandiqda doyon
3 illik orta ziyanin miqdari, ayri-ayr sortlar {izra
22-80% arasinda doyisdiyi halda, xasteliyin daha
gec—aprel, may aylarinda (stinbiilloms vo ¢igok-
lomo morhalasi) baslandigr Tortor BTS-do itki
xeyli az (13-59%) olmusdur .

Oyronilon sortlar arasinda 3 illik noticolora
g0ra, Abseronda Qiymatli -2/17 (6,9 t/ha), Tortords
iso Azori (6,4 t/ha) sortlar1 nozarat olunan varianta
nisbaton daha yiiksok mohsuldarliga malik ol-
muslar. Abseron soraitinds Qiymatli- 2/17 sortunda
sar1 pasin 3 illik orta gostaricilorine gora zorar-
vurma hoddi xeyli asag1 (35S) oldugu halda, Azari
sortunda (Tartor) bu gostorici 70S arasinda doyis-
migdir. Mohsuldarliga goro forqlonmis ©kingi-84
va digar yumsaq bugda sortlarinda da sar1 pasin
intensivliyi yuxari soviyyads olmusdur (60-70S).
Qiymeotli- 2/17 va Azari sortlari sar1 pasla yiiksak
soviyyado sirayotlonmosine baxmayaraq, onlar
stabil mohsul verma qabiliyystini saxlaya bilmislor.
Marokko sortunda bu gosterici Abseronda 0,78
t/ha, Tortor BTS-da iso 2,1 tha olmusdur. Oyra-
nilon sortlarin nazarat variantlarinda sari pasin
zororvurma haddi digerlori ilo miiqayisade Mir-
basir-128 sortunda daha yiiksok (80S) olmusdur.
Bu forq har iki bolgads mohsuldarligda da (26,6-
38,1%) 0ziinili gostormisdir. Mirbagir-128 sortunun
tobii goraitdo sar1 pasa davamliliginin ¢ox asagi
olmasi onun okin sahasinin mohdud olmasi ilo
baglidir —hazirda bu sort yalmiz respublikanin simal
bolgesinds becarilir.

Sar1 pas xastaliyinin Abseronda mohsuldarl-1-
ga tosirinin faizlo miqdarina nazor yetirdikds, bu
gostorici yena do Mirbagir-128 sortunda digorloe-
rindon forqlonir (3 illik orta 38,2%). Mohsula
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doyon ziyanin faizlo miqdart Qiymsotli-2/17 va
Okingi-84 sortlarinda xeyli asagr (22,0-23,8%)
olmusdur. Standart Marocco sortunda iso mohsul
itkisi 80,1% olmusdur. Analoji naticolor Tortor
BTS-do alinmisdir.

Sar1 pas xastsliyinin toxumun ciicormo qabi-
liyyatina tasiri shomiyyatsiz saviyyade olmusdur.
Lakin xostoliys moruz qalmis donlordon omolo
golmis clicortilorin kokbogazi olduqca nazik veo
tutqun boz rangds olub, boyu saglamlara nisboton
qisa olmugdur.

Qeyd etmok lazimdir ki, sinaqdan ¢ixarilan
hor iki preparat sar1 pas xastoliyinin garsisinin
alinmasinda yiiksok effektliyo malikdirlor. Bozi
hallarda Tilt preparatlarina nisbaton Bayleton
cilonmis sort niimunolorinds preparatin tosiri bir
gadar zaif olmugdur. Masalan, Tilt ¢ilonmis biitiin
sortlarda sar1 pasin inkisafi 5-10 MR soviyyasindo
oldugu halda, Bayleton cilonmis Mirbosir-128,
Azori vo Marokko sortlarinda 10-15 MS soviy-
yasinda olmusdur. Lakin preparatlar arasinda eyni
sort daxilinde mohsuldarliga gors 6nomli forq mii-
sahids edilmomisdir. Hatta bazi hallarda Bayleton
¢ilonmis variantlarda mohsuldarliq nisbaton yu-
xar1 (Qiymatli-2/17, Azari) olmusdur.

Mohsuldarligla yanasi, sar1 pas xastaliyi donin
keyfiyyatina da tosir gostorir. Bir ¢ox tadqigatgilarin
fikrino gora, mohsuldarligi asagi olan niimunalorin
doninds ziilalin miqdari, yiiksok mohsuldarliga
malik sortniimunalarina nisbatan stiinliik togkil edir
(Hasonova va b., 2007). Tadqiqatlarmmz gostor-mis-
dir ki, sart pas xastoliyi bitkilorin komiyyat gos-
toricilori ilo yanasi, donin keyfiyyotina do ohamiy-
yatli doaracads tesir edir. Sar1 pasin bugdanin key-
fiyyot gostoriciloring tasirini miioyyan etmok tigiin
biz respublikada rayonlagdirilmis 4 yumsaq bugda
sortu iizorinds tocrilbo aparmisiq. Bu mogsadlo
homin sortlar siini olaraq sar1 pas sporlari ilo sira-
yatlondirilmis vo saglam, yoni fungisidlo islonmis
variantla miigayisads tadqiq edilmisdir (Cadval 2).
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Cadval 2. Sart pasla sirayotlonmonin yumsaq bugda sortlarinin keyfiyyot gostoricilorine tosiri.

S. Sortlar Sar1 pas Kleykovi Kleykovinanin Sedimen- 1000 donin
S. -na, %-1o  deformasiya omsal, tasiya, ml kiitlasi, g
(KDO)

1  Toeraqqi (saglam) 20 MR 30,0 101,9 21,0 42,3

2 Toraqqi (xasto) 70S 21,6 96,8 21,0 21,6

3 Mirbesir-128 (saglam) 10 MR 15,8 89,8 21,0 40,0

4 Mirbogir-128 (xasto) 50S - - 21,0 23,6

5 Okingi-84 (saglam) 10 MR 20,8 100 12,0 44,0

6  Okingi-84 (xosto) 30 S 20,4 97,4 12,0 29,6

7 Qiymotli-2/17 (saglam) 10 MR 27,2 97,0 15,0 47,0

8  Qiymotli-2/17 (xasta) 25S 16,0 90,2 15,0 33,0

Oyronilon sortlar daha ¢ox mum yetiskonliyi
dovriindo sar1 pasla sirayotlonmis vo onlarin hor
birinin don keyfiyystinoe xistilik miixtolif formada
tosir etmisdir. Cadvel 2-don goriindiiyu kimi, sag-
lam vo xasto niimunalords kleykovinanin miqdart
arasindaki forq nozars ¢arpacaq doracads olmusdur.

Toraqqi sortunun sari1 pasla sirayatlonmig
variantinda saglam varianta nisbaton kleykovinanin
miqdar 8,4%, 1000 denin kiitlasi 20,7 q az olmus-
dur. Kleykovinanin deformasiya amsali (KDO) isa
hor iki halda variantlar arasinda forq az olmasina
baxmayarag, eyni kateqoriya hiidudlarindan konara
¢ixmamigdir. Sar1 pasla sirayotlonmonin sedimen-
tasiya gostoricisine tosiri miisahido edilmomisdir.
Mirbosir-128 sortunda variantlar arasindaki forq
miivafiq olaraq 15,8%, 16,4 q, Qiymatli-2/17 sor-
tunda 11,2%, 14,0 q olmusdur. Okingi 84 sortunda
iso variantlar arasi forq yalniz 1000 donin (14,4 Q)
kiitlasinds miisahids edilmisdir.

Umumen, sortlar sari pasla sirayatlondikds
corokbisirma keyfiyyotinin gdstericisi olan sedi-
mentasiya omsali doyismomis, denin kiitlosi vo
kleykovinanin miqdari iso asag1 diismiisdiir.

Kleykovinanin deformasiya amsalinda da kos-
kin doyisiklik misahido edilmomisdir. Belaliklo,
aparilmis toadqgiqatlar naticasinde miisyyan edilmis-
dir ki, sar1 pasin bugda bitkisinin keyfiyyst goste-
ricising tosiri, xastaliyin intensivliyindon vo sortla-
rin tolerantliq soviyyasindon asili olaraq miixtalif
olsa da, bir qayda olaraq kleykovinanin miqdart vo
1000 denin kiitlasi bu tesirs daha cox maruz galir.
KDO gostaricisi nisbaton asagi diisse do, bu forq
eyni keyfiyyot kateqoriyasi hiidudlarindan konara
cixmir. Qeyd etmok lazimdir ki, sar1 pas xastaliyi
ayri-ayrt  genotiplorin  keyfiyyst gdstaricilarine
forqli tesir gostormisdir. Belo ki, Okingi-84 sortu
sarl pasa sirayatlonsa do (30S), keyfiyyat gosto-
ricilori asag1 diismomisdir. Toraqqi sortu da 70S
derocasinda siraystlonsa do, keyfiyyst gostaricile-
rini nisbaton saxlaya bilmisdir. Bu faktlar Okingi-
84 va Toaraqqi sortlarmin genetik olaraq bu xasts-
liya tolerantligi—siraystlonsa belo 6z potensialim
maksimal doracods qoruyub saxlamasi ilo ifade
olunur. Sar1 pasla sirayatlonms an ¢ox Mirbagir-128
vo Qiymatli-2/17 sortlarinda miisahids oplunaraq,
donin keyfiyyat gostaricilarini agag1 salmigdir.

Molum oldugu kimi, xastalik toradicilorinin hor
birinin morfoloji cohstdon eyni qurulusa malik,
lakin fizioloji xiisusiyyatlori ilo bir-birinden ciddi
suratdo forglonan bir cox raslart mdévcuddur. Bu
raslar hor bir bolgonin tobii iqlim soraitinden vo
bitki ortiiylindon asili olaraq miixtalif soviyyads ya-
yilmagla, ziyan vurma hoaddino gora do bir-birindon
forqlonirlor. Buna miivafiq olaraq ayri- ayr1 bolgoe-
lordo bugdanin sar1 pas xostaliyinin ras torkibinin
toyini vo patogen raslarin miioyyon edilmosi mov-
cud sortlarin bu bdlgslords yerlosdirilmosine vo se-
leksiya yolu ilo har bir bolgs iiciin xostoliys da-
vamli va tolerant yeni sortlarin yaradilmasina im-
kan verir.

Hor bir xastoliys garsi somoroli miihafizo tad-
birlori aparmaq va seleksiya islorinds xastaliys qar-
st ilkin material kimi davamli bitki niimunalarindon
istifado etmok {igiin hamin xaostaliyin ras torkibinin
Oyroanilmasi praktiki cohotdon boylik ohamiyyat
kasb edir. Buna gora ds biz bugdanin sar1 pas tors-
dicilarinin ras torkibini 6yronmoyo ¢alismisiq. Mo-
lumdur Ki, raslarin toyinati zamani istixana s$o-
raitinds is1gin ¢atismamasi vo temperatur rejiminin
pozulmasi sporlar bitki iizerinds inkisafina ol-
dugca monfi tasir gostorir. Pasin digor novlari (gov-
do va qonur) ilo miiqayisadas, sar1 pasin sporlari,
geyd edilon faktorlara qarsi daha ¢ox hassasdirlar.
Maosalon, agor govds va qonur pas toradicilorinin
inkisafi {iglin 5-7 min liikks is1q lazim galirsa, sari
pasin inkisafi {igtin 30-40 min liiks is1q tolob olunur
(SIxpsynm np., 2003; Hussain et al., 2000)

Ik dafs olarag Azarbaycanda bolgslor iizra bug-
danin sar1 pas xastaliyi toradicisinin ras torkibi todgiq
olunmus, Puccinia striiformis West. gébalayinin 6E6,
6E2, 2E0, 134E134, 70E6, 22E6, 14E142, 6EQ,
134E150 raslar1 identifikasiya edilmis vo onlarin
virulentlik soviyyasi miioyyonlosdi-rilmisdir. Miioy-
yan edilmisdir ki, 14E142, 6E6, 142E150, 134E150
raslar1 Azorbaycanda becarilon oksor bugda sortlart
iizorindo daha ¢ox virulentliyo malikdirlor (Ibrahimov,
2013).

Azorbaycanin taxil¢iliq bolgelerinds sar1 pasin
raslar1 eyni saviyyado yayilmamisdir. Bozi raslara
oksar taxilgiliq bolgalarinds rast golindiyi halda, di-
gor raslarin rast golmsa tezliyi bir va ya iki bolgada
tamamlanmisdir. Nisboton genis yayilmis raslar
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134E134, 6E6, vo 134E150 raslaridir. Onlara oksor
taxilciliq bolgalarinds tasadiif olunur. Miiayyan
edilmis raslarin bozilori ancaq ayri—ayr bolgalarda
yayilmiglar. Masolon:70E6 ras1 ancaq Abseronda,
22E6 Qobustanda, 6E2 Sokido, 14E142 vo 2EO0
Tortordo, 6E0 ras1 iso ancaq Colilabadda askar edil-
misdir. Tobii ki, sar1 pasin raslarin ayri-ayr1 bol-
golordo miixtalif soviyyads yayilmasi respublikanin
torpag-iqlim soraiti ilo baglidir. Bu xiisusiyyst diin-
yada olan 11 iglim qursagindan 9-nun Azorbay-
canda movcud olmasi ilo sortlondirilir. Taxil¢iliq
bolgalorimizin tobii iqlim soraiti bu va ya digor so-
viyyada bir-birindon farglondiyi kimi bu faktorlara
oldugca hossas olan sar1 pasin ras torkibi do fargli-
dir (ibrahimov, 2013). Simali Qafqaz regionuna
sar1 pas ana populyasiyalarin formalasdig1 Zagafqa-
ziya orazisindon miqrasiya olunmusdur. Uzun illo-
rin miigahidoslori zamani bu infeksiya monbayinds
asagidaki osas raslar qeydo alinmigdir:EO, 4E16,
5E0, 5E16, 6E0, 6E16, 7E0, 7E16 (Stubbs et al.,
1985; Volkova, 2006).

Sar1 pasin dyranilmasinds an vacib mosalalardon
biri xastaliys davamli genlorin mioyyan edilmasi
Vo davamli sortlarin alinmasinda bu genlorin vali-
deyn formalarimin hibridlosmos isino daxil edilmo-
sidir. Xastoliya davamli yeni effektiv genlori dagi-
yan genotiplorin (sortlarin) axtarigi vo miiayyan
edilmosi, eloco do onlarin seleksiya programinda
genis istifado olunmasi ilo olagadar problemlarin
hallini, mithiim bir vazifs kimi garsiya goyulmus-
dur. Bu sahods aparilan todqiqat iglarinin bir hissasi
fran Islam Respublikasinin Bitkicilik Institutunda
laboratoriya soraitindo sari pas xastaliyinin ras
torkibinin &yronilmesi zamanit malum gen davam-
liligina malik differensiator bugda genotiplori (18
odad) tizorinda aparilmigdir. Laboratoriya goraitindo
aparilan todqigatlar gostormisdir Ki, differensiator
bugda genotiplori igorisindo Yr3V, Yrd+, Yrl,
Yr3N, YrSP, Yr5, YrCV va s. genlorin sar1 pasin
Azorbaycanda yayilmis biitlin raslarina qarsi tam
miiqavimatliyi vardir.

Bu istigamotds aparilan tadqiqat islerinin bdyiik
bir hissesi iso Okingilik Institutuna FCARDA xatti
ilo daxil olmus test sortlar (Tutucu pitomnik, 42
odad) asasinda respubilkanin torpag-iglim seraitine
gora bir-birindon koskin forqlenan 4 miixtslif bol-
gosinda: Sirvan (domys), Diizon Qarabag (suvar-
ma), Conubi Mugan (demy9) vo Abseron (suvarma)
rayonlarinda aparilmisdir. Tacriibslor biitiin bolgoe-
lords infeksiya fonunda:Marokko va sar1 pasa has-
sas digar sortlarin shatasindo qoyulmusdur. Sinaq
taclirbalorinin asas maqgsadi respublika orazisinda
tobii goraitde sar1 pas epidemiyasinin genis yayil-
dig1 taxilgiliq bolgslerinda sar1 pasin mévcud rasla-
rina kompleks davamli effektiv genlorin miiayyan
edilmasi idi. Dord il miiddstinds 4 bdlgads aparilan
tadgiqatlar noticasinds molum olmusdur ki, tutucu
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pitomnikinds yerli sorait tiglin Yrl; Yr3V; YrCV;
YrSP; Yrl5; Yrl0; Yr3N; YrDW; Yrd+; Yr5 vo
YrSD genlori sar1 pasa 6z davamliliglarimi uzun
miiddot saxlaya bilmisdir (ibrahimov, 2014).

Belolikla, sari pas xostoliyi bugdada bir ¢ox
morfofizioloji alamatlora tosir etmokla, son olaraq
mohsulun azalmasima sobab olur. Bunu nozors
alaraq yeni mohsuldar genotiplorin yaradilmasinda
ilkin seleksiya materiali kimi xastoliklore davamli
genotiplorin segilmasi tovsiys edilir.
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W3ydeHo BIMsSHHE JKENTOW p)KaBUMHBI Ha COpTOB Msrkoi mumeHuipl (Tricticum aestivum L.) wa AOmure-
ponckoii u Teprepckoit 30C. Habnronanu yMeHbllIeHHE aCCHMUISIIMOHHON TTOBEPXHOCTH, CYXOH OMOMAcCh
U HMHTEHCHBHOCTH ()OTOCHHTE3a JIUCTA B 3aBUCUMOCTH OT CTEIICHH IMOPAXKCHHs PACTCHHs BO30YIHUTEIEM U
(asbl Beretaluu. Y CTaHOBJICHO TIOHIKEHHUE MTOKa3aTeel KauecTBa 3epHa M ypOKaHHOCTU M3YYEHHBIX COp-
TOB.

Knioueswie cnosa: Tricticum aestivum L., orcenmasn poicasuuna, unmencuenocms (homocunmesa, accumuis-
YUOHHASI NOBEPXHOCTb, CYXAsL OUOMACCA, YPONCAUHOCHb, PACOBLI COCMAB, 2EHbl YCIMOUYUBOCMU

Effect of Yellow Rust (Puccinia striiformis West) Causatives on Growth Dynamics, Morfological
Features, Grain Quality and Yield of Bread Wheat Cultivars in Azerbaijan

E.R.Ibrhimov!, J.M. Talai', S.M.Rustamova’, i.M. Huseynova®, J.A. Aliyev*?

! Institute of Crop Husbandry, Ministry of Agriculture
? Institute of Botany, ANAS

Influence of yellow rust disease on bread whaet cultivars (Tricticum aestivum L.) was studied in Absheron
and Tartar Regional Experimental Stations. Leaf surface assimilation area, dry mass and intensity of
photosynthesis decreased depending upon the disease severity and the vegetation development phases.
Simultaneously, grain quality parameters and yield of studied cultivars declined.

Key words: Tricticum aestivum L., yellow rust, photosynthesis intensity, assimilation area, dry biomass,
yield, race composition, resistance genes
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Preqravidar Hazirhq Zaman Béyrak Patologiyah Xastalarda Anemiyanin
Korreksiyasi

H.F.Bagirova, S.H.Qadimova

Azarbaycan Tibb Universitetinin Il Mamaliq va Ginekologiya kafedrasi, Bakixanov kiic., 21, Baki AZ1022,
Azarbaycan

Aparilan tadqiqatlar naticosindo miisyyan olunmusdur ki, anemiyanmin inkisafinda asas patogenetik
faktor eritropoetinin miitlaq catismazh@idir, hans1 ki, xroniki boyrok xastaliklarinin I daracasindd
46,6%, II daracasinda 58,1%, III doracasinds 61,7% miisahido olunmusdur. Hb-nin azalmas1 zamam
eritropoetinin soviyyasinin nisbi artimi xroniki boyrok xastaliklorinin I daracasindd maksimal, xroniki
boyrak xoastoliklorinin III daracosindd minimal olmusdur. Boyrok patologiyasi olan pasiyentlorin
aksariyyati iiciin normoxrom normositar anemiya xarakterik olmusdur. Anemiyal pasiyentlorin
coxunda iltihabyonlii sitokinlorin (I1-1p - 86,3%, 11-6 - 70,5% halda) zardab konsentrasiyasinin artimi
qeyd olunmusdur. Damir va rekombinat insan eritropoetini ilo kompleks miialico anemiyal pasiyent-
larin 94,1% -inda Hb-nin ahamiyyatli daracads artimin alda etmays imkan vermis vo miialico dov-
riinda endogen eritropetinin saviyyasi ilo Hb-nin artimn arasinda moanfi alage miiayyon olunmusdur.
Antianemik terapiya fonunda IlI-1 va 11-6 sitokinlarinin zardab qatihigimin statistik ahamiyyatli
azalmasi miisahids olunmusdur.

Acar sozlar: xroniki boyrak xastaliklari, boyrak patologiyasi, hamilalik, preqravidar hazirlq, eritropoetin

GIRIS

Hamiloliya hazirliq (pre- oavval, gravida —
hamilolik) — ugurlu mayalanma, hamilaliyin rahat
kegmosi vo fosadsiz dogusun zoruri sortidir. Hami-
laliys hazirlig1 nazords tutulan hamilo galma anin-
dan yarim il vo ya daha yaxs1 olar ki, bir il dnco
baglamaq lazimdir. Hamilslik zamani hoyati vacib
orqanlar ikiqat yiik ilo isloyir, onlarin biitiin foaliy-
yati ana-Cift-dol sisteminin qorunub saxlanmasina
yonoldilir. Qadin tiglin hamilaliyin planlagdirilmasi
tokco reproduktiv saglamligin deyil, hom do iimu-
milikdo organizmin ikiqat yiiko hazirliginin tomi-
natin1 ehtimal edir (Bypaes, 2011; Bypner wump.,
2006; Cyxux, 2009). Bu problem miiasir mamaliq
vo perinatologiya baximindan xiisusilo aktualdir,
¢linki hamilo gadinlarda miixtalif xastaliklor daha
¢ox hamilslik zamani tozahiir edorok vo ya ilk dofs
yaranaraq, hamilsliyin gedisini agirlasdirir vo anada
patologiya olduqda isa yenidogulmuslarin xastolon-
mo riskini yiiksaldir. (Konosososa, 2008).

Hamilolor arasinda anemiyanin bas verma
tezliyi kifayat qador yiiksokdir vo 15-30% arasinda
doyisir. Bir sira mislliflarin verdiyi molumata gora,
yasayls yeri vo sosial-igtisadi voziyystindon asili
olaraq hamilolorin toxminon 56%-i anemiyadan
oziyyat ¢akir.

Boyroklarin funksiyasinin zaiflomasinin askar
olunmas1 anemiyanin miiasir diaqnostikasi va kor-
reksiyast baximindan diggoet tolob edir [Cyxux u
ITporomomosa, 2009; Gambling et al., 2008]. Boy-
rok patologiyali xastolordo anemiyanin osas
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patogenetik inkisaf amili eritropoetinin (EPO)
catizmazligidir, EPO vo domir defisiti olmadiqda
iSo anemiyanin inkisafinda iltihabyonlii sitokinlarin
hemopoezo tosiri aparici rol oynayir (PymsiHies
ap., 2003; Xyx u bpeiiman, 2007; Lozoff, 2007).
Rekombinant insan eritropoetin (riEPO) prepa-rat-
lar1 vo onun téramolorinin boyrok patologiyali xas-
tolords anemiyanin korreksiyasi {igiin istifadosinin
effektivliyi vo tohliikasizliyi masalalorinin dyranil-
diyi kliniki todgiqatlar onlarin totbigi ilo bagh bir
sira suallarin meydana ¢ixmasina sabab olmusdur
(Pymsame ap., 2003; Smiroldo et al., 2008).

Beloliklo, agirlasmis anemiyanin inkisafi ilo
miisayiat olunan boyrok patologiyali xastalars noza-
rot masalalori preqravidar hazirligin hoyata kegiril-
masi zamani olduqca aktualdir.

Todgigatin asas magsadi hamilsliys pregravidar
hazirliq zamani1 bdyrak patologiyali xastalordo ane-
miyanin  korreksiyasimin  kliniki  ohomiyyati Vo
mogsadauygunlugunun asaslandiriimasi olmusdur.

MATERIAL VO METODLAR

Islonilib hazirlanmus klinik-laborator protakollar
osasinda 2009-2013-ci illor orzindo ATU-nun I
mamaliq vo ginekologiya kafedrasinin S.9lasgarova
adma 5 sayli dogum evinin bazasinda miisahids olu-
nan 17 yasindan 39 yasadok (orta yas hoddi
27,98+5,3) hamilaliya preqravidar hazirliq morho-
lasinds olan bdyrok patologiyali 26 qadin miiayino
edilmisdir.



Xostolorin sikayatlori, anamnezinin daqiq oy-
ronilmasi, obyektiv miiayinasi aparilmisdir. Qanin
kliniki analizindo Hb-nin saviyyasi, eritrositlarin
say1 va retikulositlorin faizi, eritrositdos Hb-nin orta
miqdar1 (HOM), eritrositin orta hocmi (EOH),
trombosit va leykositlorin say1, eritrositlorin sokmo
stroti  (ECS) qiymotlondirilmigdir. Boyraklorin
funksional vaziyyatinin Gyronilmosi zamani xoS-
tolordo mikroalbuminuriyanin olmasi qiymatlon-
dirilmigdir. Miiayino “Immulite” immunohemilimi-
nissent analizatorunda turbidimetrik metodla aparil-
misdir. Homginin kreatinin, sidik covhari va elek-
trolitlorin gan zordabinda qatilig1 toyin edilmisdir. 1
Vo 2-ci doracali XBX (xroniki boyrak Xostaliklori)
miivafiq olaraq YFS (yumagqciqlarin filtrasiya siire-
tinin) >90 vo 60-89 ml/dag/1,73 m2 gostaricilari fo-
nunda sidiklo yiiksok albumin ekskresiyasi zamani
diagnozlagdirilmigdir; 3-cii doaracali XBX albumi-
nuriyanin soviyyasindon asili olmayaraq YFS<60
ml/dag/1,73 m2 soraitinds diagnozlagdirilmigdir.

Anemiyanin patogenetik inkigsaf amillorinin
giymatlondirilmasi iigiin biitiin xastalorde immuno-
diagnostika metodlari ilo EPO (referens gostoricilor
5-30 mMe/ml) vo ferritinin (12-150 mkg/l) zordab
soviyyolori miioyyan edilmisdir.

Sistemli iltihabin gabarigliginin  yranilmasi
ticlin immunoferment analiz metodu ilo interleykin-
1B (11-1B) va interleykin-6 (11-6) zordab saviyyslori
miloyyon edilmisdir. Referens gostaricilor miivafiq
olarag <50 pg/ml vo <50 pg/ml toskil etmisdir.
Tadgigatlar «Labsystems MR-600» analizatorunda
aparilmigdir.

Antianemik terapiyanin effektliyinin todqiqi
t¢tin 110 g/l-den asagi Hb soviyyasine malik 26
boyrak patologiyali xastonin miialicasi aparilmigdir.
Anemiyanin nefrogen xarakteri yuxarida tosvir
olunmus diagnostik miiayinalarle tosdiq edilmisdir.
Osas qrupa dorialtt riEPO preparatt vo peroral
domir preparatlart almig 18 xosto daxil edilmisdir
(onlardan 12-no xroniki pielonefrit vo 6-na xroniki
glomerulonefrit diagnozu qoyulmusdur). Osas qrup
xastalori boyroklorin xroniki xastsliyinin (XBX)
daracasindan asili olaraq 3 qrupa boliinmisdiir: 1-Ci
doracs - 5 Xasto, 2-Ci doraca - 7 Xasta vo 3-cii do-
roco - 6 xosta. Miiqayisa grupunu peroral olaraq

Preqgravidar Hazirl:q Zaman: Boyrak Patologiyal:

domir preparati qobul edon 8 Xosto toskil etmisdir.
Miialico aparildigdan sonra 16 hofto orzinds osas
grupda vo miiqayiso qrupunda qanin kliniki miayi-
nasinin gostaricilori, boyraklorin funksiyasi, iltihab-
yonlii sitokinlorin soviyyasinin dinamikasi qiymaot-
londirilmisdir.

Tadgiqatin alinmig naticalorinin statistik iglan-
mosi Microsoft Excel 2007 kompiiter programi
vasitasilo aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Har ii¢ kliniki qrupda nazarat qrupu ilo miiga-
yisado Hb-nin saviyyasi va eritrositlorin sayinda
statistik ohomiyyatli forqlor geydo alinmisdir. Reti-
kulositlorin faiz miqdari, bir qayda olaraq, ciizi
artrmsdir (1,2-1,5%), bu gosterici izro qruplar ara-
sinda ohamiyyatli forglor miisahido olunmamigdir.
Biitiin qruplarda orta EOH vo HOM gostaricilari
norma daxilindo olmusdur. Eritrositlorin normo-
sitozu anemiyali xastolorin 71,0%, mikrositozu
15,0%, makrositozu 14,0%-do askar olunmusdur.
Normoxromiya 61%, hipoxromiya 27,0%, hiper-
Xromiya 12,0% xastolordo miisahide olunmusdur.
Leykosit vo trombositlorin miqdarinin orta gos-
toricilori norma daxilinda olmus, lakin 3-cii qrupda
trombositlorin say1 nozarot qrupunda oldugundan
xeyli agag1 olmusdur. Homginin 3-cii qrupda noza-
rot qrupu ilo miigayisads ECS-in daha yiiksok gos-
toricilori miigahids olunmusdur (Cadval 1).

Belalikls, 3-cii doraco XBX olan xastalar {igiin
daha qgabariq hematoloji pozulmalarin mévcudlugu
saciyyavi olmusdur. Miisahido olunan biitiin xasto-
lords  YFS<60 ml/dag/1,73m* azalma va/vo ya
sidiklo ziilalin ekskresiyasinin artmasi (mikroal-
buminuriya, proteinuriya) soklinds boyraklarin zo-
dalonmasi slamotlori olmusdur.

1-ci qrupda kreatinin (62,9+2,3 mkmol/l) vo
sidik c6vharinin (6,0+0,7 mmol/l) orta zardab kon-
sentrasiyalari, eloCo do YFS norma daxilinds olmu-
sdur. 2-ci grupda kreatinin orta zardab qatiligi nor-
ma daxilinds (82,1+3,6 mkmol/l), sidik c6vhari iso
normanin yuxart hoddindo (9,4+1,1 mmol/l)

Cadval 1. Kliniki gruplarda asas hematoloji gostaricilor

Gostorici Osas qrup (n=18)

1-ci grup (n=5) 2-ci grup (n=7)
Hb, g/l 110,843,0 * 107,8+4,2 *
Eritrositlor 10*%/1 3,88+0,23 * 3,64+0,30 *
Retikulositlor, % 1,5+0,3 1,240,2
HOM, nr 30,1+1,3 29,4412
HOH, ¢n 88,6+2,5 92,0+£7,3
Trombositlor, 10%/x 276,4+35,6 314,4+33,0
ECS, mm/saat 23,7+4 4 26,4428

Nozarat gqrupu (n=8)
3-cii qrup (n=6)

105,743,5 * 135,844,1
3,65+0,19 * 4,55+0,19
1,240,3 1,040,2
28,6+0,9 29,7+0,8
89,3+3.8 84,0+7.5
217,4+19,6* 330,8442,4
31,3435 * 18,5+4,3

Qeyd: * p<0,05 nazarat grupu ilo miiqayisads
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Sakil 1. XBX-nin miixtalif morhalslorinds anemiyali xastalordo EPO defisiti vo hipoferritinemiya.
Sorti isaralar: sira 1 — EPO defisitinin tezliyi, %; sira 2 — hipoferritinemiyanin tezliyi, %

olmusdur. 3-cii qrupda hor iki géstarici yiiksak ol-
musdur. Elektrolit qatiliglarinda qruplararasi farglor
askarlanmamusdir.

YFS-in orta hesablama gostaricilori: 1-ci grupda
- 106,4+6,9 ml/deg/1,73 m?, 2-ci grupda - 72,1+3,3
ml/deg/1,73 m? 3-cii qrupda 40,1+3,5 ml/dog/1,73
m?, nozarat grupunda - 75,6+12,4 ml/dog/1,73 m?
toskil etmisdir. Nozarot qrupunda orta YFS biitiin
anemiyali xostolorin analoji orta gostaricisinden
ohomiyyatli forqlonmomisdir. Anemiyali xastolorde
nozarat qrupu xastolori ilo miigayiseds sidiklo ziilal
itkisinin daha yiiksok gostoricilori miisahido olun-
musdur (miivafiq olaraq 0,39+0,10 g/l vo 0,16+0,06
g/l). Proteinuriyanin agkarlanma tezliyi miivafiq
olaraq 40,0% vs 16,0%, mikroalbuminuri-yanin - 52,0
% vo 53,0 %, normoalbuminuriyanin - 8,0% vo
31,0% toskil etmisdir.

1-ci grup (6,56+£2,11 mME/ml) va 2-ci grupa
daxil olan (5,56+1,30 mME/ml) xastalorde EPO
zordab konsentrasiyasinin orta gostaricilori norma-
nin asag1 haddinds olmusdur (5-30 mME/ml). 3-cii
grupa daxil olan xastalorde EPO-nun orta saviyyasi
(3,70+1,61 mME/ml) normal gostaricilordon asagi
olmusdur. Bu géstarici tizra kontrol grupla statistik
ohomiyyatli forglor miisahido olunmamigdir. Xosto-
lords anemiyanin olmasini nozors alaraq, alinmis
orta konsentrasiyalar1 1 va 2-Ci gruplarda nisbi EPO
catismazligt vo 3-clii qrupda miitlaq EPO defisiti
kimi giymotlondirmok olar. Ferritinin orta zordab
saviyyalori 1-ci (94,0£42,2 mkqg/l) va 2-ci grupda
(116,2+18,7 mkq/l) normal gostaricilor ¢argivasin-
do olmusdur. 3-cii qrupda ferritinin orta saviyyasi
(226,8+£35,4 mkq/l) norman1 vo nazarat grupunun
miivafiq gostaricisini agmigdir (124,5+£27,1 mkq/1).

EPO c¢atismazlhigi bitiin klinik qruplarda
yaytlmis hal olmusdur. YFS azaldigca EPO
catismazligimin tezliyinin artim meyli misahids
olunmusdur. Hipoferritinemiya isa aksina, nisbaton
daha az askarlanmis vo boyroklorin filtrasiya
funksiyalar1 pozulmamig xoStolordo daha ¢ox
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yayilmigdir (sokil 1).

Hb-nin azalmasina miixtalif daracali XBX olan
gadinlarda EPO-nun Zzordab konsentrasiyasinin
geyri-barabar nisbi arttimi miivafiq olmusdur.

Belaliklo, 3-cti doraca XBX olan gadinlarda
EPO-nun zordab gostaricisi, bir gayda olaraqg Hb-
nin saviyyasi asagi olmusdur.

Miigahido altinda olan boyrok patologiyal
xastolorin - oksariyyatindo bir vo ya bir nego
iltihabyonli sitokinin zordab soviyyosinin artmasi
askarlanmigdir.  Anemiyali vo normal Hb
gostaricisine malik xastalords bu maddalarin zardab
konsentrasiyalarinin artim tezliyi miivafiq olaraq:
-1 iigiin — 86,3% vo 81,3 % (4°=0,372; p>0,05),
11-6 tigiin — 70,5 % va 34,4 % (x*=9,82; p=0,002)
togkil etmisdir. Anemiyali xastolor ii¢iin Hb-nin
soviyyasi  normal olan  xoastaloro  nishaton
iltihabyonlii - sitokinlorinin daha yiiksok zordab
konsentrasiyalar1 ~ xarakterik  olmusdur. Orta
gostoricilor miivafiq olaraq: 11-1 — 328,2+75,5
pg/ml va 99,0+15,2 pg/ml (t=2,17; p=0,032), 11 -6
— 44,1£7,0 pg/ml va 19,5£6,6 pg/ml (t=2,23;
p=0,028) toskil etmisdir.

Dorialti riEPO yeridilmasi vo peroral domir
preparatlart gobulundan ibarst antianemik terapiya
fonunda asas grupda Hb-nin saviyyasinin statistik
ohomiyyatli  yiikksalmasi - 97,1£2,0 g/l-dan
117,0£1,3 g/l-dok geyd olunmusdur (W=3,63;
p<0,001 slagsli se¢malar iigiin Vilkokson meyari).
Antianemik  terapiyaya  baslamazdan  ovval
miiqayisa grupunda Hb-nin orta konsentrasiyasi
96,7+2,6 ¢/l toskil etmis, miialico fonunda oldo
olunmus Hb-nin soviyyasi (105,7+1,7 g/I) osas
qrupun analoji gostaricisi ilo miigayisads asagi
olmusdur (W=36,0; p<0,001). Hb-nin noazars
garpacaq godor artimi (110-120 ¢/l) ssas grupda
Xastalorin 94,1%-i vo miigayiss qrupunda xastalarin
31,6%-do oldo olunmusdur (x*=14,8; p<0,001).
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Cadval 2. Antianemik terapiya fonunda boyrayin funksional gostaricilorinin dinamikasi

Gaostarici 9sas qrup Miiqayisa qrupu
Miialicadan avval Miialicadan sonra Miialicadon avval  Miialicadan sonra
Sidiklos ziilal itkisi, g/l 0,50+0,09 0,29+0,05 * 0,48+0,10 0,50+0,11
Qan zordabi kreatinin, mimol/I 118,7+10,1 120,6£9,1 115,4+8,8 116,0+8,6
Qan zordabinm sidik cévhori, mmol/I 11,2+0,9 11,4+0,7 10,7+0,6 10,7+0,6
Qeyd: * p<0,05 miialicadan avvalki gostaricilarlo miiqayisado
145,2 1295 141 38
160 - 40 - 32,5 31,5
140 + 35 -
120 -+ 30 1
100 - 25 1
80 - 20 1
60 - 15 7 4,6
40 - 10 -
20 5
a 0
asas qrup miiqayisa qrupu asas qrup miiqayisa qrupu
1 2 1 2

Sakil 2. Antianemik terapiya fonunda II-1f va 11-6 zordab saviyyslorinin dinamikasi (pg/ml)
Sorti isaralar: Sira 1 — miialicadan avval; sira 2 — miialicadan sonra

Nozars garpacaq artim asas qrupda xastalarin
35,3%-0do miisahido olunmus veo miiqayise (ru-
punda geyds alinmamigdir. Osas qrup vo miiqayiso
grupunda HOM, EOH gostaricilarinin, trombo-
sitlorin, leykositlorin say1 vo ECS-in statistik oho-
miyyatli doyisikliklori miisahido olunmamigdir.
Biitiin mialico kursu orzinde Hb-nin artim ko-
miyyati endogen EPO-nun ilkin saviyyasindan asili
olarag ohomiyyatli doracads doyismisdir. DT10>5
mME/ml qatiliq seraitinde orta hesabla 6,4%, 2-
don 5-dok mME/ml soraitinde 17,1 %, <2
mME/mI-35,9 % toskil etmisdir.

osas grupda kompleks antianemik terapiya
fonunda ziilalin sidiklo ekskresiyasi gostaricisinin
statistik ohomiyyatli azalmasi miisahido olun-
musdur. Osas qrupda veo miigayisa grupunda
boyroayin funksiyasini oks etdiron diger gostori-
cilorin nazaragarpan dinamikasi qeyde alinmamis-
dir (cadval 2).

Antianemik terapiya kursundan sonra osas
grupda 1I-1p (W=3,52; p<0,001) vo II-6 (W=3,40;
p<0,001) zordab saviyyalarinin statistik shomiyyatli
azalmasi miisahido olunmusdur. Miiqayisa grupunda
miialico fonunda iltihabyonlii sitokinlorin konsen-
trasiyast cilizi doyismisdir. -1 vo II-6 zordab
Saviyyalarinin dinamikasi sokil 2-dos verilmisdir.

Beloliklo, boyrok patologiyali biitiin xasto-
lordo anemiyanin vaxtinda diaqnostikasi {iglin
XBX-nin marholosindon asili olarag on azi 3-12
aydan bir qurmizi gan gostaricilori giymatlondiril-
molidir. XBX olan qadinlarin miisahidasi zamani
riEPO preparatlarindan istifado etmoklo anemiya-
nin erkan korreksiyasi hoyata kegirilmolidir.

NOTICOLOR

» Boyrok patologiyali xastalorin oksariyyati tiglin
normoxrom normositar anemiya saciyyavi ol-
musdur. Normal HOM vo HOH gostarici-larin-
don konarlasmalar miivafiq olaraq xastolorin
39% vo 29%-do qeyds alinmisdir;

» Anemiyanin osas patogenetik inkisaf amili 1-Ci
doraco XBX olan gadinlarin 46,6%-da, 2-Ci
doraco XBX olan qadinlarin 58,1%-ds, 3-cii
doracoe XBX olan gadinlarin 61,7%-do miisahido
olunan miitlaq EPO ¢atismazligr olmusdur. Hb-
nin azalmasi fonunda EPO soviyyasinin nisbi
arttimi 1-Ci doraco XBX olan gadinlarda mak-
simal vo 3-cii doroco XBX olan gadinlarda
minimal olmusgdur;

» Anemiyali xastalorin aksariyyatinds iltihabyonli
sitokinlorinin zordab konsentrasiyalarinin art-
mast qeydo almmugdir (II-18 - 86,3%, 1I-6 -
70,5% hallarda);

» TiEPO va domir preparatlart ilo kompleks miialico
anemiyal1 xastolorin 94,1%-do gostaricilorin sho-
miyyatli artimina nail olmaga imkan vermis Vo
miialico miiddatindo endogen EPO saviyyasi vo
Hb-nin yiiksolmo faizi arasinda monfi olage
agkarlanmigdir. Antianemik terapiya fonunda II-
13 vo 1I-6 zordab saviyyslorinin statistika
ohomiyyatli azalmas1 miisahide olunmusdur.
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Koppexuuss Anemun y Ilanuenrtok ¢ Iloueunoii Ilaronorueii npu Ilperpasunapuoii lloaroroske
X.®. baruposa, LIL.T'. KagumoBa
Kageopa axyuwepcmea u eunexonoeuu |1 Azepbaiioscanckozo meduyuncko2o ynusepcumema

[IpoBeneHHBIME HCCIIEIOBAHUSAMHU MOKAa3aHO, YTO OCHOBHBIM MAaTOT€HETHYECKUM (AaKTOPOM Pa3BHTHS aHE-
MUH ObUT a0CONIOTHBINA JEPHULIUT SPUTPONIO3THHA, KOTOPBIH HaOmonancs y 46,6% OGOJIBbHBIX ¢ XPOHHYECKOI
Oose3Hblo movek 1-oit craaum, y 58,1% - ¢ xpoHnyeckoil 0one3Hb0 Mouek 2-oi cragun, y 61,7% - ¢ XpoHu-
4yeckol 0ome3Hbr0 mouek 3-eit craanu. OTHOCUTENbHbIH pupocT ypoBHs D110 npu camkenun Hb Ol Mak-
CHUMaJIbHBIM y MAIMEHTOB C XPOHMYECKOHW O0ie3HbI0 movek 1-0if cTaguy M MUHUMAaJIbHBIM Yy MAalUEHTOB C
XPOHHYECKOH 0ONe3HBI0 ToYeK 3-eil craauu. J{s OONBIIMHCTBA MAIIMEHTOB C TOYEYHOW MaTOJOTHel Oblia
XapakTepHa HOPMOXPOMHasi HOpMOLIUTapHast aHeMus. Y OONBIIWHCTBA MAIIMEHTOB C aHEMHUEH OTMEYalloch
MOBBIIICHHE CHIBOPOTOYHBIX KOHIIEHTpaIMii mpoBocnanuTeabubix nutokunos (1I-1p - B 86,3%, 11-6 - B
70,5% cny4aeB). KommiekcHoe jedeHne npenaparaMu peKOMOWHAHTHOTO YEJIOBEYECKOT0 3PUTPONIOITHHA U
JKeJie3a TI03BOJIMIIO JJOCTUYb I1elieBbIX 3HaueHud Hb y 94,1% mnaiueHToB ¢ aHeMuel, IPH 3TOM BBISBIISIIACH
OTpHIIATENbHAS CBSA3b MEXIIy YPOBHEM SHJIOTEHHOTO 3PUTPOIIOITHHA U NPOIleHTOM nipupocta Hb 3a nepuosn
neuenus. Ha ¢pone aHTMaHEeMHUYecKo#l Tepanuu HaOMI0aI0Ch CTATUCTHUECKH 3HAYUMOE CHHKEHHE CBIBOPO-
TOo4YHBIX KoHUeHTpanwmid 11-1f u 11-6.

Knroueswie cnosa: XPOHUYECKUEe bonesmnu NnOoY€eK, nodedHasd namaoJjiocuA, 6€peM6HHOCI’}1b, npeepa@uaapnaﬂ
}’lOOZOMOGK(l, 2pumponos3muHr
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Correction of Anemia in Patients With Renal Pathology in Pregravidal Preparing
H.F. Baghirova, S.H. Gadimova
I1 Department of Obstetrics and Gynecology, Azerbaijan Medical University

The studies have shown that the major pathogenetic factor in the development of anemia was an absolute de-
ficiency of erythropoietin, which was observed in 46.6% of patients with chronic kidney disease stage 1,
58.1% - with chronic kidney disease stage 2 and 61.7% - with chronic kidney disease stage 3. Relative in-
crease in the level of EPO at reduced Hb was greatest in patients with chronic kidney disease stage 1 and the
lowest in patients with chronic kidney disease stage 3. Normochromic normocytic anemia was characteristic
for most patients with renal disease. Increased serum concentrations of pro-inflammatory cytokines were ob-
served in the majority of patients with anemia (II-1p - in 86.3%, II- 6 — in 70.5 % of cases). Comprehensive
treatment with recombinant human erythropoietin and iron allowed to reach the target Hb values in 94.1 %
of patients with anemia , while a negative association was detected between the level of endogenous erythro-
poietin and Hb percentage growth during the treatment period. Antianemic therapy led to a statistically sig-
nificant decrease in serum concentrations of 11-1p and II- 6 cytokines.

Key words: chronic kidney disease, renal disease, pregnancy, pregravid preparation, erythropoietin
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Frequency of Occurrence Met235thr Human Angiotensinogene Mutant Variant

in Patients with Cardiovascular Diseases

R.G. Kuliyeva, K.A. Aliyeva

Baku State University, 23 Z.Khalilov str., Baku AZ1148, Azerbaijan

Polymorphism of mutant variant of 235 (C-T) AGT gene was studied by means of complex of modern
molecular-genetic methods of diagnosis for the first time in patients with cardio-vascular diseases. The
mutation of 235 (C-T) in AGT gene was identified as 37.5% frequency of occurrence. Homozygous
mutation type (T/T) was found in patients with severe arterial hypertension, while heterozygous
mutation type (T/C) — in patients with severe as well as moderate arterial hypertension. Results of
molecular- genetic investigations are of great practical importance. Timely revealing AGT mutation in
gene 235 (C-T) will allow doctors to carry out prophylaxis in population with following qualified

treatment of arterial hypertension.

Key words: genetic polymorphism, angiotensinogen, PCR, ischemic heart disease

INTRODUCTION

Gene of angiotensin (AGT) encodes angioten-
sinogen protein which takes part in blood pressure
and electrolytes balance control. When blood pres-
sure lowers, angiotensinogen turns into angiotensin
1 under rennin effect, which in its turn becomes
angiotensin 2 and raises the blood pressure,
lessening the vessels diameter and increasing water
and salts resorption (Kim et al., 2010). 15 point
mutations, most of which lead to amino acids subs-
titutions, were identified in the course of angio-
tensinogen gene study (Kurland et al., 2004). Much
work was devoted to analysis of relations between
these mutations and cardio-vascular diseases. Most
attentively there were researched variants related to
amino acidic substitutions as 235 (C-T) (Mer
235RThr) and 174 (C-T) (Thr174RMet). Subs-
titution of thymine to cytosine in the position 235
of angiotensin gene (235 (C-T)) leads to methionine
to threonine amino acid in-protein substitution.
Analysis of 235 (C-T) angiotensinogen gene
polymorphism sowed distinct correlation between
235 (C-T) polymorphism and various forms of
hypertension, mainly, in European populations and
in Japans. At the same time there observed the
absence of the said association in Afro-Americans.
It is also shown, that 235 (C-T) variant is an inde-
pendent risk factor for myocardial infarct and
ischemic heart disease development in Europeans,
while in Japans there was identified no association
of the given polymorphism with ischemic heart
disease. Hence, the 235 (C-T) variant brings the
certain pathogenic effect, but it couldn’t be con-
sidered as a significant mutation, because its effect
differs greatly in various ethnic groups’ represen-
tatives (Gu et al, 2008). Effect of ethno-
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polymorphic variant can define non-equal link with
some pathogenesis variants of angiotensinogen
gene or, on the other hand, it can manifest itself on
specific population genetic background only.
Frequency of mutant gene variant is in range of 34-
43%.Mutation inheritance type: autosome dominant
(encounted in men and women equally, it is enough
to inherit one mutant gene variant from any of
parents, and at even chance children will get the
disease). Indication to prescription to carry out the
analysis is arterial hypertension and other cardio-
vascular disease in the anamnesis of the patient or
his close relatives, preparation to pregnancy, and to
anti-hypertensive medications prescription (ITams-
e, 2011; Hryen, IIkypar, 2010; Liljedahi et al.,
2003; Ash et al., 2010).

The goal of our researches is the study of 235
(C-T) gene of AGT and identification of frequency
of the given polymorphism in patients with cardio-
vascular diseases by means of molecular-genetic
diagnosis methods.

The goal of our studies is the identification of
angiotensinogen gene polymorphism 235 (C-T)
presence with assessment of mutation phenotypic
and gene frequencies in patients with cardiovas-
cular diseases, taking into consideration blind spot
in the studies related to 235 (C-T) polymorphism of
angiotensinogen presence in population of the
Republic.

MATERIALS AND METHODS

Material for the researches was 2ml of venous
blood on EDTA (or heparin) anticoagulant from 24
people (13 men and 11 women) of 18 to 67 years of
age with cardiovascular system disease.



Genomic DNA was isolated from venous
blood using ready QIA ampgenomic DNA and
RNA kits, manufactured by QIAGEN, Germany
(Applicationinformation, 2000).

Isolation process was as follows: By means of
automatic pipette volume 20ul we add an enzyme
of QIAGEN Protease (or proteinase K) to
Eppendorf tube of 1.5 ml. On top of that we add
200 pl of whole venous blood and 200 pul of AL
buffer form QlAampgenomicDNAandRNA kits of
QIAGEN Company. Mixture was stirred in a
special device as pulse-vortex during 15 seconds.
Then the tube was placed into thermostat at 56°C
for 10 minutes. After incubation is completed, 200
ul of ethanol (96-100%) was added into the content
of the tube and stirred one more time in the pulse-
vortex device during 15 seconds. After stirring the
content of the tube was replaced into special micro-
columns (QIAmpMinispincolumn) with toss-away
tubes. Then the content of the micro-columns were
centrifuged at 6000xg (8000 x rpm) during 1
minute at room temperature. The content of the
tube after centrifuging was discarded, and micro-
column with fixed genomic DNA was replaced into
another tube-storage of 2ml volume. 500ul of AW1
buffer were added to column and centrifuged again
at 6000xg (8000 x rpm) during 1 minute at room
temperature. The content of the tube was discarded
after centrifuging, and micro-column with fixed
genomic DNA in it was also replaced into another
tube-storage of 2ml of volume. Hence, 500ul of
AW?2 buffer were added and anew centrifuged, but
in another regime: 20.000xg (14.000 x rpm) during
3 minutes at the room temperature. After substitu-
tion of a tube-storage the column was centrifuged
again in the same regime during 1 minute. After
complete remove of buffer AW2 from the column,
the same column was placed into a regular tube
with a cap for centrifuging and added 200ul of AE
buffer from the kit or distilled water, specially
prepared for molecular investigations, wait for a
minute at room temperature (15-20°C) and centri-
fuged also for a minute at 6000xg (8000 x rpm).
After centrifuging the column was discarded, and
the content of Eppendorf tube was used for the
further investigations. Genomic DNA was stored in
the fridge at -20°C (Application information, 2000).

Intactness and amount of isolated genomic
DNA as well as of the amplificate (gene fragment)
after PCR were identified by electrophoresis in 1.7%
agarose gel by means of electrophoretic device and
power  source (PowerPacBasicGelDocIMEZ)
Imager, BioRad, USA. DNALadder 100 bp
(Applicationinformation, 2000) was used as a
marker for DNA synthesized fragments during
electrophoresis.

Frequency of Occurrence Met235thr Human

Polymerase-chain reaction (PCR) was carried
out in the following regime: 950C for 2 minutes,
(950C for 30sec, 580C for 30sec, 780C for 2mi-
nutes for 25-30 cycles), 720C for 10 minutes and
pause at 40C for 7 minutes in amplificator Profes-
sionalThermocycler manufactures by Biometra,
Germany (3).

The quality of isolated genomic DNA from
venous blood was checked in 1.7% agarose.
0,5xTAE buffer was used for electrophoresis.
DNALadder 100bp was as a marker. Duration of
electrophoresis is 30-45 minutes. After electro-
phoresis the agarose gel was placed into water
solution of ethidium bromide for 5-10 minutes
(10ul of ethidium bromide in 1 liter of distilled
water). Then gel for genomic DNA development
and taking photo was put into
GelDoc™EZSystemInstallationGuide.

AGT gene was amplified when intact genomic
DNA was isolated from blood. For that purpose two
primers (Forward and Reverse) were used for each
of five gene fragments. Five exons of AGT gene
served as fragments for researches.

1 2 3 4 5

Figure 1. Electrophoregram of DNA size marker (band
1) and fragments of AGT gene after PCR (bands 2-5).

The structure of synthetic nucleotide primers
which we used for PCR of five exons of AGT gene is
presented in Table 1. Reagents for reaction mixture for
PCR were added into eppendorf micro-tube in the
following sequence: distilled water (used for molecular
investigations) -30 ul, Buffer+tMgCl,-8.2 ul, 2.5 ul of
each primer (Forward and Reverse), dNTP - 1.25 pl,
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Tag polymerase enzyme — 0.63 ul and genomic DNA
- 5ul. After PCR quality and quantity of the ampli-
ficate were appraised by electrophoresis in 1.7%
agarose. 05xTAE buffer was also used for
electrophoresis of PCR products. DNA Ladder 100 bp
was used as a marker. Duration of electrophoresis was
45-60 minutes. PCR fragments were stained with
water solution of ethidium bromide. Staining duration
was 5 minutes. PCR results were developed and shot
in the device Gel Doc™ EZ System Installation Guide.
Figure 1 presents an electrophoregram of DNA size
marker shown as band 1 and fragments of AGT gene
after PCR, which were isolated from patient‘s blood
sample.

DNA fragments were purified after two
consequent PCR using the following reagents:
Agencourt AMPure XP u SPRI CleanSEQ Mag-
netic BEARDS, respectively. Nucleotide sequence
of each of five fragments of AGT gene were
identified by sequencing in GenomeLab CEQ and
GeXP (Genetic Analysis Systems) manufactured by
Beckman Coulter, USA.

RESULTS AND DISCUSSION

24 patients: 13 men and 11 women with
cardio-vascular diseases in the age of 18 to 67 were
included into researches. ldentified duration of
arterial hypertension was from 2 to 26 years
according to anamnesis. Inheritance by arterial
hypertension was burdened in 18 out of 24 patients
(75%).

When rating severity degree of arterial hyper-
tension, mild form of arterial hypertension was
found in 6 patients out of 24 (25%), 10 (41.67%) of
them had moderate arterial hypertension, and 8
(33.33%) had severe form of hypertension. The

majority had a stable course of arterial hyper-
tension. In 3 (12.5%) patients the course of arterial
hypertension was crisis-like, those crises occurred
not sooner than 3-4 times a year.

As a result of sequencing of AGT gene frag-
ments, the substitution of cytosine nucleotide for
thymine nucleotide in position 235 of the second
intron, that leads to the substitution of methionine
amino acid to threonine. In three cases: in two men
and one woman, the said mutation was in homo-
zygous state (T/T), in the rest six cases mutation
was in heterozygous state (C/T).

Researches results of genetic polymorphism of
AGT gene 235 (C-T) with identified phenotypic,
genotypic and gene T and T alleles are presented in
the Table 2.

As you see in the table, phenotypes (T/T),
(C/T) and (C/C) frequencies are 12.5%, 25.0% and
62.5%, respectively. Genotypes frequency was
equal to T/T — 0.1250, C/T — 0.2500 and C/C —
0.6250.

Therefore, frequencies of T and C alleles are
0.2500 and 0.7500, respectively. Phenotype
frequency of 235 (C-T) polymorphism of AGT
gene in the whole (T/T and C/T) became to be
37.5% and was similar to results obtained when
researching populations of different countries
throughout the world (2, 7, 8).

When appraising results on 235 (C-T) mutation
among patients with different severity degrees off
arterial hypertension, we’ve got the following
picture: 6 of 8 (75%) patients with severe form of
arterial hypertension have manifested the given
mutation. Three (50%) of six patients with severe
arterial hypertension had homozygous mutation
state (T/T), and the rest three (50%) had
heterozygous mutation (C/T).

Table 1. Name and structure of synthetic primers for AGT gene

N Primer name Nucleotide sequence of a primer
1 AGTF1 5-TGC TTC TGT GTT TTC CCC AGT-3'

2 AGTR1 5"-AGA GAC AAG ACC GAG AAG GAG C-3’
3 AGT F2 5'-GGG CTA AAT GGT GAC AGG GA-3

4 AGT R2 5'-CCA GAG CCA GCAGAG AGG TTT-3’

5 AGT F3 5'-CCT CAT TCC TGC CCC TGT CT-3’

6 AGTR3 5'-GCT CAG GTG TGT CTACTC CCC A-3'

7 AGT F4 5'-AGC ACA GAG GTC CTG AGC C-3'

8 AGT R4 5'-CCA AAG TCC AGG AAA GCA C-3’

9 AGT F5 5-AGATCATAAGTC TTG GGC C-3'

10 AGT R4 5-GCA TAG GCC AGG TTT CCAC-3’

Table 2. Phenotypic, genotypic and gene frequencies of T and C alleles of AGT gene

Phenotype frequency (in %)

Genotype frequency (in unit fractions)

Alleles frequency

T/T 12,5 TIT 0,1250 T 0,2500
C/T 25,0 C/T 0,2500 C 0,7500
C/C 62,5 C/C 0,6250
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In three cases (30%) 235 (C-T) mutation was
identified in patients group with moderate arterial
hypertension. It should be mentioned that this
mutation was absent in the group of patients with
mild arterial hypertension.

Thus, we have researched 235 (C-T) poly-
morphism of AGT gene by means of complex of
modern molecular genetics diagnostics methods for
patients with cardio-vascular diseases. It has been
identified the presence of the 235 (C-T) mutation of
AGT gene with frequency of 37.5% for patients with
cardio-vascular diseases. Homozygous mutation (T/T)
has been found in patients with severe arterial
hypertension. Heterozygous mutation (C/T) has been
identified in people with severe arterial hypertension
as well as in patients with moderate arterial hyper-
tension. Consequently, the obtained molecular
genetics researches’ results in patients with cardio-
vascular diseases have great practical importance. On-
time revealing of 235 (C-T) mutation of AGT gene in
patients will enable doctors to carry out prophylaxis
with following professional treatment of arterial
hypertension.

CONCLUSIONS

1. 235 (C-T) mutation of AGT gene presence has
been identified in patients with cardio-vascular
diseases and it has frequency of 37.5%.

2. In patients with severe arterial hypertension
homozygous form of 235 (C-T) mutation
frequency of occurance is as high as 75%.

3. The presence of 235 (C-T) mutation of AGT gene
in heterozygous state (C/T) has been found in
patients with severe and moderate arterial
hypertension, while the given mutation hasn’t
been revealed in group with mild form of disease.

Frequency of Occurrence Met235thr Human
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Urak Qan-Damar Sistemi Xastaliklarinds Insamin Angiotenzinogen Geninin 235 (C-T) Mutant
Variantinin Rast Galma Tezliyi

R.Q. Quliyeva, K.9. 9liyeva
Baki Doviat Universiteti

Miiasir molekulyar-genetik metodlar kompleksindon istifado edorok {irok gan-damar sisteminin
xastaliklorinds insanin angiotenzin geninin 235 (C-T) polimorfizmi todqiq edilmisdir. 235 (C-T) mutasiyasi
tezliyi todqiqg edilon grupda 37,5% toskil etmisdir. Mutasiyanin homoziqot formasi (T/T) arterial
hipertenziyanin agir olan qrupunda agkar edilmisdir. Beloki, mutasiyanin heteroziqot formasina (T/C) arterial
hipertenziyanin agir vo orta agirliqda olan qruplarinda tesadiif edilmisdir. Molekulyar genetik tadqigatlarin
noticasine angiotenzinogen geninin agskarlanmis mutasiyasina 235 (C-T) osaslanaraq ohali arasinda arterial
hipertenziyanin profilaktikasi va ixtisasli miialicasi aparilacaqdir.

Acar séozlar:  genetik polimorfizm, angiotenzinogen, PZR, tirayin isemik xaStoliyi
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Kuliyeva and Aliyeva

Yacrora Berpeuaemoctn MyrantHoro Bapuanrta 235 (C-T) AnruorensunoreHa Yeaosexa
Y Boabubix Cepaeyno-CocyaucTsiMu 3a601eBaHUSMHA

P.I' KynueBa, K.A.AnueBa
Baxunckuii 2ocyoapcmeennviii yHugepcumem

VY OONBHBIX CEPIACYHO-COCYAUCTHIMU 3aboneBanusMH wu3ydeH mosmmopdmsm 235 (C-T) rena AIT c
WCTIONB30BaHMEM  KOMIUIEKCA COBPEMEHHBIX  MOJEKYJSPHO-TEHETHYECKUX METOJOB  JHArHOCTHKH.
Ycranopneno Hamuuume mytanuu 235 (C-T) rema AI'T c¢ wacroroir 37,5%. ['omo3uroTHoe coctosiHHe
mytanmu  (T/T) obHapykeHO y nui ¢ TsKemnoil ¢(opMoil aprepwaibHONW THIEPTEH3WH, TOTAa Kak
rerepo3urotoe cocrostuue Mmyrtamuu (T/C) oOHapykeHO y JHII C TSDKEIOW M yYMEpeHHOH ¢opmoit
apTepualibHON runepTreH3un. IlomydeHHble pe3ynbTaThl MOJIEKYISIPHO-TEHETHYECKUX UCCIICAOBAaHUN UMEIOT
OosbInoe mpakTudeckoe 3Hadenue. CBoeBpemenHoe BoisiBienne mytaun 235 (C-T) rena AI'T y HaceeHust
MO3BOJIUT BpayaM MPOBOJUTH MPOPHUIAKTHKY, & 3aTeM M KBATU(PHUIMPOBAHHOE JICUCHHE apTepUAbHON
TUIEPTEH3UU.

Knroueesnvie cnosa: cenemuueckuii I’lO]luMOp(j)LlS’M, AH2UOMEH3UHOCEH, HHP, uuiemuyeckas 6one3Hb cepdua
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Yenidogulan Kérpalards Interleykin-1 Geninin Polimorfizminin
Perinatal Infeksiyalarla 9laqgasinin Oyranilmasi

N.C.Rahimova

Azarbaycan Respublikasi Sahiyya Nozirliyi K.Y.Forocova adina Elmi-Tadqigat Pediatriya
Institutu, Basti Bagirova 15, Baki AZ1065, Azarbaycan; E-mail: rahimova_nailya@mail.ru

Tadqiqat isi yenidogulan saglam vo xastd korpalords interleykin-1 geninin miixtslif pozisiyalarindaki
polimorfizmlar ilo perinatal infeksiyalar arasinda slagolorin mévcudlugunu arasdirmaq moagsadila
yerind yetirilmisdir. Yenidogulanlarda (78 koérpa) IL-1f ziilalimn miqdarinin etioloji amillordon
asitlihi@imin  6yronilmasi gostormisdir ki, sitomeqalovirus infeksiyasi1 ilo miiqayisads bu ziilalin on
yiiksak qatihi@1 qarisiq va bakterial infeksiyalara yoluxma hallarinda qeyds alimir. IL-1 gen ailosindd
tok nukleotid avozolunmalar ils alaqgali polimorfizmlari askar etmak magsadils IL-71a, IL-1f vo IL-1RA
tonzimlayici genlorinin, uygun olaraq, -889 va +4845; -511, -31 vo +3954, +2018 mévqelarinda
nukleotid ardicilliglar1 toyin olunmusdur. Tadqgiqat naticasindos molum olmusdur ki, IL-1 geninin
promotor sahasinin -511 movqeyi istisna olmaqla, 6yranilon digar pozisiyalarinin polimorfizmlori ilo
perinatal infeksiyalar arasinda statistik cohatdon etibarh asihilhiq moévcud deyildir. IL-7# geninin
promotor nahiyyasinin - 511 mévqeyinds isd C allelinin tezliyi xasto korpalords saglam kérpalordon
ohomiyyatli doracods yiiksok olmusdur. Alinan naticalora asaslanaraq giiman etmak olar ki, IL-1f
geninin promotor sahasinin -511 movqgeyinds tok nukleotid avozolunmasi ilo slagoali polimorfizmin
movcudlugu perinatal infeksiyalarin formalasmasi1 vo inkisafina tasir gostorir, hamcinin infeksion

xdstaliklors yoluxma riskini dofalarls artirir.

Agar sozlar: yenidogulanlar, perinatal infeksiyalar, interleykin-1 geninin polimorfizmlori.

GIRIS

Ana vo korpolorin xastaliklors yoluxmasi va
olimii ilo olageli infeksion patologiya perinata-
logiyanin aktual problemi olaraq qalmaqdadir
(Toarux T.M., 2012, Ila6amos H.H., 2012). Son
illorin todqiqatlart sitokinlorin bir ¢ox yoluxucu
xostoliklorin qarsisimin  alinmasinda miithiim rola
malik oldugunu gostormisdir (I'omuapoBa U.A.,
2006, Jomrux T.HU., 2011, Simbirsev A.S., 2005).
Interleykin-1 sitokin grupuna aid olub, monosit,
makrofaq vo epiteli hiiceyroalorinde mikrob homlasi
zamani meydana c¢ixan iltihab proseslorinde vo
immunitetin  zoiflomosi  hallarinda  faaliyyata
baslayir. IL-Ia, IL-1 vo IL-1RA genlori inter-
leykin-1 gen ailosina monsub olub, eyni bir klaster
daxilinda, ikinci xromosom tizarinds lokallagmislar.
Bu gen klasterinds yerlogson xiisusi lokuslar inter-
leykin-1 ziilalim1 kodlagdirir. IL-1 geninin daxilinda
vo otrafinda coxlu sayda tok nukleotid polimor-
fizmlari (SNP - single nucleotide polymorphism)
askar edilmigdir. IL-1RN geninin ikinci intronunda
86 nukleotidden ibarat, bir tokrarli (VNTR-variabel
number tandem repeat) universal allel mévcuddur.
IL-1p geni +3954 mdvqeyi vo promortor sahasinin -
511, -31 pozisiyalarinin tok nukleotid polimorfizm-
lori ila segilir. IL-7a geni iso +4845 va promotor
sahasinin -899 movqelarinin tak nukleotid poli-
morfizmlori naticosindo meydana ¢ixmis 4 forgli

allelin mévcudlugu ils saciyyalonir. Bu polimor-
fizmlor IL-1 ziilalinin ekspressiyasmin tonzimlon-
moasinds mithiim rol oynayir. Bu genlorin polimorf
movgelorinin  bir ¢ox xastaliklor, o ciimladan
yoluxucu, tirok-damar, tonoffiis vo bazi sis xastalik-
lori ilo slagolondiyi agkar edilmisdir (MuponeHko
M.M., 2011, Pa6con A., 2006, Hallman M., 2012).
Bir sira todqiqatlar noticesinde orqanizmin bozi
xostoliklora yoluxma intensivliyinin, onlara gqarsi
hassasliq vo davamliliginin 1L-1 geninin polimorf
hissalari ilo alagolondiyi miioyyan edilmisdir ki, bu
da 6z novbasinds yenidogulan korpslords infeksion
xostaliklorlo IL-1 geninin tok nukleotid polimor-
fizmlori arasinda olagolorin aragdirilmasina zomin
yaradir (Kang Y.A., 2009, Sata F. et al., 2009).
Insan genomunda tok nukleotid polimorfizming
(SNP) 1000 n.c.-don (nukleotid ciitii) birindo rast
golindiyindan, har bir ford digorindon 3 min. n.c.-ya
gora forqlona bilir. SNP-lorin ¢oxu genlorin kodlag-
dirmayan saholorinds yayildigindan, funksional
cohotdon inertdir. Lakin onlardan bazilori genlarin
kodlasdirici saholorinds yerlogorak, miixtalif xos-
toliklorin amals golms tohliikasini xeyli artira bilir
(Makxonk#u 3., 2008).

Interleykin-1 geninin insan orqanizmindoki
miihiim rolunu nozsrs alarag, bu gendo bas veron
tok nukleotid avezolunmalar1 naticasinde meydana
¢ixan  polimorfizmlor ilo perinatal infeksiyalar
arasinda movcud olan olagalorin agkarlanmasi moaq-
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sadilo cari todgigat isindo infeksiyali yenidogu
lanlarda vo saglam korpalards interleykin-1 geninin
polimorfizmlari dyronilmisdir.

MATERIAL VO METODLAR

Aparilan todqiqatda 78 yenidogulan kdorpe
miiayinaya calb edilmis, onlardan 63-ii miixtalif
mongoli infeksion xastoliklora yoluxmus, digoar 15
nofori iso saglam olmaqla, nazarat (kontrol) qrupunu
togkil etmigdir. Alinan noticoloro osaslanaraq vo
hestasiya yasim1 nozors alaraq, yenidogulanlar
miivafiq qruplara ayrilmislar: 1 qrupu sitomeqalo-
virus infeksiyali (SMVI) 27 yenidogulan, II qrupu
qarislq  infeksiyali  (SMVi+herpes  virus,
SMVi+toksoplazmoz) 20 yenidogulan toskil etmis-
dir. III qrupa bakterial infeksiyali 16 yenidogulan
daxil edilmisdir ki, onlardan 7-do sepsis, 9-da
bakterial infeksiya mongali iltihab prosesi (pnev-
moniya, omfalit, Kkonyuktivit, piodermiya, otit)
miioyyan edilmisdir.

Miiayinoys colb edilon xasto korpslorin 37
nafori vaxtinda dogulan, 26-s1 iso vaxtindan gabaq
dogulan olmusdur. Vaxtinda dogulan korpslorin
hestasiya yas1 38,5+0,2 hofte, az badan kiitloli (AK)
vaxtindan gabaq dogulanlarda-33,6+0,3 hoafts, cox
az kiitlali (CAK) yenidogulanlarda - 29,6+0,4 hofto,
ekstremal az kiitloli yenidogulanlarda (EAKY) -
26,3+0,5 hofto olmugdur. Eyni zamanda vaxtinda
dogulan korpalarin badan kiitlasi 3135£107 q, AK
vaxtindan qabaq dogulanlarda 1948+42 q, CAK
yenidogulanlarda 1326422 q, EAKY-da iso 800
+69 q olmusdur.

Miiayine olunan yenidogulanlardan qan zor-
dab1 niimunsleri, 0,5-1 ml hacmds olmaqla, hayat-
larinin 3-5-ci giinlorinde gotiiriilmiis vo -20°C-do
saxlanilmigdir. IL-/f ziilalinin miqdarimin toyini
iiglin standart immunoferment analizi tisulundan vo
“Vektor—Best” (Novosibirsk istehsali) test (ana-
lizator «Sirio» Italiya) sistemlorindon istifada
olunmusdur.

Cari tadqiqat isinds eyni zamanda IL-1 geninin
polimorfizmlari ilo perinatal infeksiyalar arasindaki
olagolorin Oyrenilmesi mogsadile yenidogulan 50
xasto vo 76 saglam korps do miiayine edilmisdir.
Har bir kérpadon 5 ml gan alinaraq, 5 ml 0.5 M
EDTA (ethylendiaminetetraacetic acid —etilendia-
mintetraasetat tursusu) mohlulu (pH=8.0) il
qarigdirilmis vo -20°C-do  saxlanilmugdir. DNT
“Salting out” protokolu osasinda ekstraksiya
olunmus, miqdar1 spektrofotometrds OD 260/280
dalga uzunlugunda yoxlanilmis ve biitlin niimu-
nolordo bu nisbotin qiymoti 1.7-1.9 arasinda
olmusdur. Cari todgiqatda IL-/a geninin +4845
movqgeyinin G/T va promotor nahiyyasinin -889
movqgeyinin C/T, IL-1f geninin +3954 vo promotor
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rayonunun -31, -511 movgelarinin C/T va IL-1RA
geninin +2018 moévgeyinin C/T polimorfizmi PZR
(polimeraza zoncirvari reaksiyasi) vasitosilo Oyra-
Nilmisdir. PZR zamani bir niimuns {iglin talab olu-
nan 25 ul garisiq 20-50 nq DNT, 1x PZR bufer, 0.2
mmol/l MgCl,, 100 pmol/l har bir ANTP-don, 0.1
umol/L praymer va 1 U Tag-polimeraza-dan ibarot
olmusdur. Amplifikator aparatinda (Gene Amp
9700 Applied Biosystems thermocycler) polime-
raza zoncirvari reaksiyasmin tsikllori asagidaki
ardicilligla yerina yetirilmigdir: DNT 5 dog. Miid-
datindo 94°C temperaturda denaturasiya edilmis, 3
morhoaladon - 30 san. 94°C, 30 san. 60°C va 1 dagq.
72°C — ibarat 45 tsikl ardicil icra olunmus vo reak-
siya 7 dog. miiddatinda 72°C temperaturda inkuba-
siya ilo tamamlanmigdir. PZR mohsulunun analizi
mogsadilo  1.5%-li aqaroza gellorindon istifado
edilmisdir. Gellarin sokillori BioRad GelDoc apa-
rati vasitosilo gokilmisdir. Iki qrupda: yenidogulan
X9sto vo saglam kdrpolorin populyasiyalarinda IL-1
geninin todqiq olunan movqelori {izro allel vo
genotip tezliklori hesablanmisdir. ki qrupa moxsus
genom fragmentlori arasinda miisahido olunmus
forqin statistik cohotdon etibarliligini tesdiglomok
moaqsadilo SPSS-16 kompiiter proqramindan isti-
fado yolu ilo %° testi yerino yetirilmisdir. Etibar-
liligin 0.05-don asag1 saviyyesi miisbat natico kimi
qiymatlondirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Son illorde aparilmis tadqiqatlarin naticalori
gostormisdir ki, sitokinlorin miixtalif polimor-
fizmlori bir ¢ox xastaliklorin, o ciimladon yoluxucu
xastaliklorin meydana ¢ixmasi ila naticalonir. Gen-
lorin tonzimloyici vo ya struktur saholorindo bag
veran polimorfizmlor onlarin ekspressiya mohsul-
larinin, heatta immunoloji reaksiyalara aid genlorin
mohsulunun dayismasina sabab ola bilar.

Yenidogulanlarda osas kliniki sindromlar ara-
sinda nevroloji pozulmalar, tenaffiisiin pozulmasi
sindromu va sariliq Gstiinliik taskil edir.

Nozarot qrupu ilo miigayisodo SMVi-li, vax-
tinda dogulan korpslords IL-/§ ziilalimn miqdar 2
dofs, vaxtindan gabaq dogulanlarda iso 1,4 dofa
yiiksak olmusdur. Qarisiq infeksiyali, vaxtinda
dogulan vo vaxtindan gabaq dogulan korpalords IL-
1p ziilalinin miqdar1 nazarst qrupu ilo miiqayisedo
2,8 dofo yiiksok olmugdur. Bakterial infeksiyalara
yoluxmus yenidogulanlarda IL-/§ ziilalinin miqdan
daha yiiksok saviyyays ¢atmusdir (nazarst qrupu ilo
miiqayisads 4,7 va 3,2 dofo artiq olmusdur).

Belolikla, miixtalif infeksiyali yenidogulanlarda
xostoliyin  etiologiyasindan asih  olaraq, IL-iIf
ziilalmin miqdarmin Syronilmasi gostormisdir ki,
onun oan yiksok qatiligi monositomegalovirus
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infeksiyas1 ilo miigayisode qarisiq vo bakterial
infeksiyalara yoluxma hallarinda miisahids olunur.
Cari todqiqat isindo eyni zamanda yenidogulan
50 xasto vo 76 saglam kdrpads (kontrol) interleykin-
1 geninin miixtalif movqelorinin tok nukleotid
ovozolunmalart ilo olageli polimorfizmlori Gyronil-
misgdir. IL-1 gen ailosindo ndqtovi mutasiyalarla
olagoli polimorfizmlorin miioyyon edilmasi moq-

sadila IL-/a tonzimloyici geninin +4845 vo promotor
sahosindoki -889 movageyi, IL-1f tonzimlayici
geninin +3954 va promotor nahiyyssindoki -511, -31
movgelori, IL-RA geninin iso +2018 mdvqgeyindo
moveud nukleotid ciitlori miioyyanlasdirilmisdir. IL-
1 geninin miixtalif movqelari {izro saglam vo xasto
yenidogulanlar arasinda genotip v allel tezliklorinin
analizinin naticalari cadval 1-ds verilmisdir.

Cadval 1.Yenidogulan saglam va xasta kdrpalorin populyasiyalarinda inteleykin-1 geninin tadqiq edilon miixtalif

mdvqelori lizro genotip vo allel tezliklori

Genotip
IL-7a (-889), n (%)
CcC

Noazarat qrup (n=76)

Xasta qrup (n = 50)

35 (46.1) 20 (40)
CT 33(43.4) 22 (44)
TT 8 (10.5) 8 (16)
Allellarin tezliyi ( %)
C 51.5(67.8) 31 (62)
T 245 (32.2) 19 (38)
Hardi-Vaynberq barabarliyi 0.971"¢ 0.870"*
¥ testlori
CC, CT, TT (additiv) 0.617"*
CC, 1T 0.326"*
CC, CT+TT (dominant) 0.503"*
CC+CT, TT (resessiv) 0.367"°
C,T 0.522"¢
IL-o (+4845), n (%)
GG 42 (55.3) 22 (44)
GT 22 (28.9) 19 (38)
T 12 (15.8) 9 (18)
Allellorin tezliyi ( %)
G 53 (69.7) 315 (63)
T 23(30.3) 18.5 (37)
Hardi-Vaynberq boraborliyi 0.096"* 0.441"°
2 testlori
GG, GT, TT (additiv) 0.449"*
GG, TT 0.483"¢
GG, GT+TT (dominant) 0.216"*
GG+GT, TT (resessiv) 0.745"*
GT 0.412"¢
IL-18 (-511), n (%)
cC 20 (26.3) 29 (58)
cT 22 (29.0) 11 (22)
T 34 (44.7) 10 (20)
Allellorin tezliyi ( %)
c 31 (40.8) 34.5 (69)
T 45 (59.2) 155 (31)
Hardi-Vaynberq boraborliyi 0.020* 0.004**
¥ testlori
CC, CT, TT (additiv) 0.001**
CC, TT 0.000**
CC, CT+TT (dominant) 0.000**
CC+CT, TT (resessiv) 0.004**
C,T 0.002**
IL-15 (-31), n (%)
cc 13 (17.1) 12 (24)
cT 30 (39.5) 16 (32)
T 33 (43.4) 22 (44)
Allellorin tezliyi ( %)
C 28 (36.8) 20 (40)
T 48 (63.2) 30 (60)
¥ testlori
Hardi-Vaynberq barabarliyi 0.620"* 0.061"*
CC, CT, TT (additiv) 0.553"¢
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CC,TT 0.502"*

CC, CT+TT (dominant) 0.342"*

CC+CT, TT (resessiv) 0.949"*

C,T 0.721"°

IL-15 (+3954), n (%)

cC 40 (52.6) 26 (52)
CT 24 (31.6) 13 (26)
TT 12 (15.8) 11 (22)
Allellorin tezliyi ( %)

C 52 (68.4) 32.5(65)
T 24 (31.6) 17.5 (35)
Hardi-Vaynberq barabarliyi 0.187"* 0.008**
¥ testlori

CC, CT, TT (additiv) 0.619"*

CC,TT 0.480"*

CC, CT+TT (dominant) 0.945"¢

CC+CT, TT (resessiv) 0.377"¢

C, T 0.663"*

IL-1RA (+2018), n (%)

cC 9(11.8) 5 (10)
CT 28 (36.8) 14 (28)
T 39 (51.4) 31 (62)
Allellarin tezliyi ( %)

C 23(30.3) 12 (24)
T 53 (69.7) 38 (76)
Hardi-Vaynberq baraberliyi 0.675"° 0.344"°
¥ testlori

CC, CT, TT (additiv) 0.492"

CC, 1T 0.554"¢

CC, CT+TT (dominant) 0.748"*

CC+CT, TT (Resessiv) 0.238"*

C,T 0.443"¢

[k baximdan saglam vo xasto kdrpalor arasinda
har bir mévgeds miloyyan farglor miioyysn olun-
musdur. Lakin SPSS-16 kompiiter programi vasi-
tosilo 7 testindon istifado olunmasi alinan farglorin
oksariyyatinin etibarli olmadigini gostormisdir. 1L-
la geninin promotor sahasindoki -889 mdvqgeyindo
CC va TT genotiplarinin tezliklori arasindaki farqlar
6%-o0 borabar olmus vo statistik cohotdon etibarsiz
sayillmugdir. Eyni fikri IL-/a-nin +4845 mdvgeyindo
yerloson GG va TT genotiplori haqqinda da sdy-
lomok olar. Oxsar naticolor IL-/f geninin +3954 va
promotor nahiyyasinin -31 movqeyi, homginin IL-
RA geninin +2018 movqeyi lzro do almmisdir.
Variantlar arasmda toyin olunmus farglorin 10%-o
godor olmasmma baxmayaraq, onlarin etibarliligt
tosdiq edilmomigdir. Belsliklo, todqigat zamani
interleykin-1 geninin promotor rayonundaki -511
movqeyi istisna olmagla, dyranilen diger mdvgelorin
tok nukleotid polimorfizmlari ilo perinatal infek-
siyalar arasinda he¢ bir asililig miisahida
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edilmomisdir. Voziyyat IL-/f geninin promotor
sahasindoki -511 moévgeyinds tamamilo doyigilmis-
dir. Burada allellorin tezliyi doyisilmis va natico
olaraq, iki qrupun (saglam vo xasto) genotiplori
arasinda koskin forq miioyyon edilmisdir. IL-15
geninin promotor sahasindaki -511 mdvgeyinds hom
C allelinin, hom do CC genotipinin tezliyi xosto
korpalorde saglam korpslorden statistik cohstdon
ohamiyyatli deracads yiiksok olmusdur (cadval 1).
Saglam korpslorin  populyasiyasinda isa  IL-1f
geninin promotor sahasinin -511 mdvqgeyinds T alleli
vo homg¢inin TT genotipinin tezliyi xosto kdrps
grupu ilo miiqayisados yiliksok olmusdur. Sokil 1 va 2-
do, uygun olaraq, yeni dogulmus 50 xosto vo 76
saglam korpads IL-/f geninin promotor sahasinin -
551 movgeyinin polimorfizmini tayin edoan, C
praymeri (279 n.c.) vasitosilo amplifikasiya olunmusg
DNT fragmentlorini oks etdiron gel niimunslori
verilmisdir.
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Sakil 1. Yenidogulan xasto korpalorda IL-74 geninin promotor sahasinin —551 movqgeyinin polimorfizmini tayin edan,
C praymeri (279 n.c.) vasitosilo amplifikasiya olunmug DNT fragmentlori.

M1234567891011121314151617 181920212223 2425 2627282930 3132 33 343536 37383940 41 42 4344454647 484950 515253545556 57 58 59 60 6162 63 646566 6768697071 72737475 76

Sakil 2. Yenidogulan saglam korpalords IL-74 geninin promotor sahasinin —551 mdvqgeyinin polimorfizmini tayin edan,
C praymeri (279 n.c.) vasitesilo amplifikasiya olunmus DNT fraqmentlori.

Apartllmis todqiqatin noticosi gostorir ki, I1L-1
geninin promotor nahiyyasinin -511 moévqeyinds C
allelinin olmasi1 betndaxili infeksiyalarin meydana
¢ixmasina sobab olur. Oksina olaraq, saglam korpa
populyasiyalarinda T allelinin sixhigmm yiiksok
olmasi, bu allelin immun sisteminin giiclonmasi ilo
olagali oldugunu gostorir. Cari todqgigat iginin
naticalari, homg¢inin bir ¢ox adabiyyat molumatlar tok
nukleotid soviyyesinds bas veron doyisikliklorin
miloyyon xastoliklorin yaranmasmin asas sobablo-
rindon biri oldugunu gostarir. Belsliklo, aldo olunan
naticalors osaslanaraq, IL-/f geninin promotor saho-
sinin -511 movqgeyinds tok nukleotid avoz-olunmasi
ilo olagali polimorfizmin mévcudlugunun perinatal
infeksiyalarin ~ formalasmast vo inkisafina tosir
goOstardiyini, hamginin infeksion xastoliklara yoluxma
riskini dofslorle artirdigimi ehtimal etmsk olar. Bu
faktlar yenidogulan kérpoelords perinatal infeksiyalarin
prognozlasdirilmasinda  genomun IL-/£  geninin
promotor nahiyyasinin -511 mévqgeyinin tok nukleotid
polimorfizminden genetik marker kimi istifado
olunmasinmin magsadauygunlugunu tosdiglayir.
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H3yuenue CBsazu Mexny [lepunaranbnoii Uudexuueii U Moaumopduzmom I'ena Unrepieiiknna-1
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H./l.ParumoBa

Hayuno-Hccneoosamenvckuit Mncmumym Ieouampuu umenu KA. @apadoicesoii, Munucmepcemeso 30paso-
oxpanenusi AP

Lenpio HaCTOAIIECTO MCCIIEOBAHMS OBUIO M3YUEHHE CBSI3U MEXK]y NepuHaTaNbHONW MH(EKINEeH U moJInMop-
(u3MOM B IPOMOTOPHOM YacTH TeHa MHTEepJIeHKHa-1 y 310pOBBIX U OOJIBHBIX HOBOPOKACHHBIX JeTeld. [Ipu
cpaBHeHHHU ypoBHe# uHTepueiikuna-1 (IL-/f) y HoBopokaeHHBIX (78 MiIaeHIIeB) B 3aBUCHMOCTH OT 3THO-
JIOTMM YCTaHOBJICHO, YTO JIOCTOBEPHO OoJsiee BBICOKMM ypoBeHb |L-/f Habmromancs y HOBOPOKAECHHBIX CO
CMELIaHHOW M OaKTepHajbHOM MH(EKLHNEH, 10 CPaBHEHUIO ¢ LUTOMETaloBUPYCHOH. C LENbI0 BBISBICHUS
nonuMopdusMa B cemeiicTBe TeHa IL-1, cBs3aHHBIE ¢ 3aMEHON OJJTHOTO HYKJIEOTHa, ObUIM OINpe/ielieHbl HyK-
JICOTUHBIE TIOCTIEIOBATEILHOCTH B PETYIATOPON YacTh mpomoTtopa rera IL-1o B mosummsx -889, +4845, IL-
14 B mosunmsx -511, -31, +3954 u IL-1RA B +2018. YcraHOBIEHO, 4TO, 32 HCKITIOYeHHEM -511 mo3unum, B
OCTaJILHBIX UCCIICOBAHHBIX TIO3UIMSIX HE HAOIIOMAETCS CTATUCTUYCCKU TOCTOBEPHAs 3aBUCHMOCTh MEXIY
nonmMop(hr3MoM U nepuHaTabHbIME HHekusiMu. Yacrora C amneneii B IL-/4 B -511 mo3uiuu Oblia BbI-
1Ie B 3HAYNUTENILHON CTENEHH y OOJBbHBIX HOBOPOKACHHBIX, IO CPAaBHEHMIO €O 310poBbIMH. Ha ocHoBanum
MOJYYEHHBIX PE3yIbTaTOB MOKHO MPEATOJIOKUTh, YTO HATMYHE MOTUMOphHU3Ma, CBA3aHHOTO C 3aMEHOH 0]1-
HOT'O HyKJIEOTHAA poMoTopa reHa IL-/f4 B mozumuu -511, okaspiBaeT BiaMsHUE Ha (OPMHUPOBAHUE U Pa3BU-
THE NePUHATAIBHBIX NHPEKINH, a TAKXKE B HECKOJIBKO Pa3 MOBBIIAET PUCK 3apakeHUE NHPEKIIMOHHBIMHU 3a-
00JIeBaHUSIMU.

Knrwouesvie cnosa: Hosopodicoennvle, nepuHamaibivie UHGeKyuu, noaumop@usm eena unmepeixuna-1

Study Of Assosation Between Polymorphism Of Interleukin-1
Gene And Perinatal Infections In Newborns

N.J.Rahimova
Research Institute of Pediatrics named after K.Y. Farajova, Ministry of Health, AR
The present research was conducted in order to investigate the existence of association between perinatal in-

fections and polymorphism of interleukin-1 gene in healthy and ill newborns. The study of dependence of in-
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terleukin-1p (IL-15) level on etiological factors in newborns (78) showed the highest concentration of this
protein during mixed and bacterial infection in comparison with IL-14 cytomegalovirus infection. In order to
determine IL-1 gene polymorphism, nucleotide sequences at -889 and +4845; -511, -31 and +3954, +2018
positions of IL-/a, IL-1f vo IL-1RA regulator genes were defined, respectively. No statistically significant
dependence was observed during research between perinatal infections and polymorphism of other studied
positions, except -511 zone of interleukin-1 gene. C allele frequency at -511 position of IL-14 was consider-
ably higher in ill infants than in healthy infants. The obtained results suggest that, existence of polymorphism
associated with a single nucleotide substitution at -511 position of IL-18 gene affects the formation and de-
velopment of perinatal infections as well as increases the risk of infection many times.

Key words: newborns, perinatal infections, polymorphism of interleukin-1 gene
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Kalsium Antaqonistlorinin Uzunmiiddatli Qobulunun Hamilsliyin Gedisi Va
Prenatal Inkisafa Tasirinin Miiqayisali Tadqiqi

A.U. Kazimova

Azarbaycan Tibb Universitetinin Farmakologiya kafedrasi, Bakixanov kiig., 21, Baki AZ1022, Azarbaycan,
E-mail: Lordman74@mail.ru

Tadqgiqatin asas maqsadi kalsium antaqonistlorinin miixtalif kimyoavi qruplardan olan niimayan-
dalorinin uzunmiiddatli gobulunun hamilsliyin gedisino vo doéliin botindaxili inkisafina tasirini
miiqayisali sokildo 6yronmakdan ibaratdir. Todqiqata xiisusi soraitds yetisdirilmis, cinsi yetiskanliyoa
catmus, 190-220 qram ¢okida olan 126 bas disi cinsli ag sicovul calb edilmisdir. Heyvanlar har qrupda
32 disi olmagla, 1 kontrol vo 3 tadqiqgat qrupuna boliinmiislor. Har bir todqiqat qrupu disilorina
hamilslikdon 6nca 21 giin arzinds va biitiin hamildlik dévriinds giindslik olaraq qarin bosluguna 5
mq/kq dozada verapamil, 5 mq/kq nifedipin vo 5 mq/kq diltiazem yeridilmisdir. Disilorin dogusdan
onca va sonraki badon cakilori, dogulan balalarin iimumi ¢okisi miioyyon edilmis, vizual miisahids ilo
balalarin sayl, fiziki inkisafi, miimkiin anomaliyalar miisahids edilmisdir. Todqigatin naticalorino
gora, miivafiq tadqiqat preparatlarinin uzunmiiddastli gobulu fonunda har hansi tadqiqat qrupu iizra
dogulan balada anomaliyaya rast golinmomis, hamilaliyin davametmo miiddati uzanmis, verapamil vo
diltiazem qrupunda disi sicovullarin dogusdan 6nca va sonraki badan ¢akilori kontrol qrup disilor ils
miiqayisodo azalmis, dogulan balalarin iimumi badan ¢akisindd vo sayinda azalma miisahido edil-
misdir. Nifedipin qrupunda dogusdan sonraki badan ¢okisinda bas veron doyisiklik kontrol qrupla
miiqayisado statistik etibarsiz olmusdur. Digar tadqiqat qruplar ilo miiqayisado nisboton daha az

dayisikliklor nifedipinlo miialica kursu alan disilordon dogulan balalarda qeyds alinmisdir.

Agar sozlar: kalsium antaqonistlori, hamilalik, prenatal inkisaf, teratogenlik

GIRIS

Umumittifaq Sohiyya Toskilatinin (UST) mo-
lumatina gors, hamils qadinlarin 15-20 % do arte-
rial hipertenziya (AH) miisahidos edilir vo miivafiq
patologiya miiasir tibbin aktual problemlsrindon
biri olmagda davam edir (Beptkun u ap., 2006).
Bu da on az iki asas: AH-in toratdiyi fasadlar vo
millotin reproduktiv saglamligi kimi tibbi-sosial
problemin asasini togkil edir. Bu giin ii¢lin vacib
olan masolo hamilslik zaman1 AH-1n miialicesindo
istifado olunan vasitolorin, yiiksok qan tezyiqinin
toratdiyi fosadlarin qarsisim1 almaq, hamilsliyin
saxlanmas1 vo onun fasadsiz dogusla nasticolonmasi,
do6liin normal inkisafini tamin etmak kimi talablora
cavab vermosidir. Kliniki praktikada miivafiq
patologiyanin farmakoterapiyas1 hamilalik zamani
xtisusi ilo ¢atinlik toradir. Belo ki, s6hbat 2 pa-
sientin- ana vo yenidogulmusun hoyatindan gedir
va habels praktik olaraq biitiin antihipertenziv dor-
manlar plasentar baryeri kegir vo dole arzuolunmaz
tasir potensialina malikdirlor (Yiukanora, 2003).

Kalsium antaqonistleri (KA) qeyri-hamilalik
dovriinds istifads olunan antihipertenziv vasitolor
arasinda On siralarda durur (Kapnos, 2007). Meto-
bolik sindromun nisboton az miisahido olunmasi,
rahat monimsonilmasi, tokolitik effektin askar
olunmasi va s. kimi xiisusiyytlori KA-nin hamilalik
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zamani hipertenziv voziyyatlordo gabuluna zomin
yaratmigdir (Ymkanosa, Pynuxuna, 2012). Bozi
miislliflor verapamil vo diltizemin hestozlu pro-
teinuriyalar zamani gobulunun vacibiyini vurgu-
layirlar (Yeo et al., 2000). Ayri-ayr tadqiqatlarin
naticolori gostormisdir ki, hamilslik zamani1 KA-nin
gobulu fonunda teratogenliyin oamolo golmo ten-
densiyasi yiiksok olmusdur Abela et al., 2010).
Uzun illordir ki, miivafiq qrup dermanlar hestozlu
AH vo preklampsiyalar zamani genis istifade olu-
nur (De Souza et al., 2008). Real tibbi praktikada
genis istifado imkanlarina baxmayaraq bu qrup
dormanlarin dél tigiin tohliikesizliyi aspekti holo do
axira qodor oyronilmomisdir. Hamilslik zamani
istifado baximindan an ¢ox tadqiq olunan nifedipin
preparatidir ki, adabiyyat manbalarinds hamilaliyin
I trimestrinds onun gobulu barods mslumatlara az
rast golinir.

Yuxarida geyd olunanlari nozors alaraq, KA-
nin miixtalif kimysvi qruplardan olan niimayon-
dolirinin hamilsliyin gedisi vo prenatal inkisafa
tosirinin miigayisali sokildo Oyranilmasi garsiya
maqsad qoyulmusdur.

MATERIAL VO METODLAR

Tadgigatda xiisusi soraitdo yetisdirilmis, cinsi
yetigkonliyo ¢atmig, 190-220 gram ¢okido olan 126
bas disi cinsli ag sigovuldan istifado edilmigdir.



Tacriibanin avvalinds tosadiifii hamilaliyin garsisini
almagq {iglin heyvanlar ayrilaraq 21 giin (3 estral tsikl)
xiisusi gofosdo saxlanmigdir. Qabul edilmis gaydaya
osasan iki hafto orzindo vaginadan gotiiriilon yaxma
ilo estral tsikl yoxlanilmis va tocriibays normal tsiklo
malik heyvanlar calb olunmusdur. Heyvanlar 1 kontol
grup va 3 tadqiqat qrupuna béliinmiisdiir. 1-ci grup -
nazarat qrupunda 30 heyvan giindslik olaraq 0,2 ml
NaCl-in 0,9%-li izotonik mohlulunu almusdilar. 2 -Ci
grupa daxil olan 32 disiys 5 mq/kq dozada verapamil
(izoptin, Abbott Italy) , 3-cii qrupa daxil olan 32
disiyo 5 mq/kq dozada nifedipin (Farmodipin,
“Farmak” Ukrayna) va 4-cii qrupa daxil olan tacriiba
heyvanlarina 5 mq/kq dozada diltiazem (Diltizem-L,
MNiS-istanbul) yeridilmisdir. Dorman maddolori
heyvanlarin garin bosluguna yeridilmis vo dozalar
olds olunan odabiyyatlara asason miioyyan edilmisdir
(AcmeroB u ap., 2007). Eyni gidalanma va saxlanma
soraitindo baslonmok sorti ilo heyvanlara miialico
kursu 21 giin davam etdirilmigdir. Miialico kursunun
21-ci giinii, inyeksiyadan dorhal sonra ciitlogdirmo
mogsadilo disilor qruplarina miivafiq olaraq 2:1
nisbatinds cinsi yetigkonliya ¢atmig erkok sicovullarla
eyni gofoso salmmugdir. Qafasde qaldiglart miiddot
orzindo qobul edilmis qaydaya osason vaginadan
giindalik olaraq yaxma gotiiriilmiisdiir. Vaginadan
gotiiriilon yaxmada spermatazoidin agkar olunmasi
hamilsliyin birinci gilinii kimi qeyd olunmusdur.
Hamilslik agkar olunmus disilor tocrid olunaraq,
yuxarida qeyd etdiyimiz kimi, kontrol, verapamil
nifedipin va diltiazem qruplar1 tizra qruplagdiriimigdir.
Tadqgiqat gruplarina hamilsliyin sonuna kimi (20-24
giin) giindslik olaraq miivafiq dormanlarin yeridilmosi
davam etdirilmigdir. Biitiin todqiqat qruplarn iizra
disilorin hamilsliyin axirinc1 haftesinde dogusdan
ovval vo sonraki badon ¢okilori, balalarin iimumi
cokisi elektron torazi vasitasilo miloyyan edilmisdir.
Homginin vizual miisahide ilo dogulan balalar
doguldugdan 24 saat sonra bir sira testlordon

Kalsium Antaqonistlorinin Miixtalif Kimyavi Qruplardan

kegirilmis, {imumi badan ¢akilori miioyyan edilmis va
saylar1 hesablanmigdir.

Aparilan todgiqatdan oldo edilon naticalorin
komiyyat gostoricilarinin statistik analizi zamani
variasion statistik metoddan (Styudentin t-meyari)
va geyri-parametrik iisul olan U (Uilkokson-Mann-
Uitni) meyar: totbiq edilmisdir. Qruplardaki goste-
ricilor variasion siraya diiziilmiis vo hor bir va-
riasion sira ii¢lin orta adod gostaricisi (M), bu gos-
toricinin standart xotasi (m), mininmal (min) vo
maksimal (max) qiymatlori hesablanmigdir. Statis-
tik aragdirmalar MS EXCEL va S-PLUS program-
larindan istifads edilmoklo aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgiqatin naticalorinden malum olur ki, bii-
tiin tadqiqat qruplar {izra dogus aktinin baslamasi ,
yoni hamiloliyin davametmo miiddati uzanmisdir.
Bels ki, verapamillo 5 mq/kq dozada miialico kursu
alan disilords hamilslyin davametms miiddati kon-
trol qrupla miiqayisads 4,4%, nifedipinin vo dil-
tiazemin 5 mq/kq dozasi fonunda miialico kursu
alan disilordo miivafiq olaraq 6% va 5,8% artiq
olmusgdur (p<0,001). Tadgiqat qruplarini bir-biri ilo
miiqayise etdikdo molum olur ki, nifedipin vo dil-
tiazem qrupunda hamilsliyin davametms miiddoti
eynilik togkil etmis vo verapamil qrupu ilo miiga-
yisada 1,4 % ¢ox olmusdur ki, bu da statistik cohat-
don etibarli deyil (p>0,05). Bu miivafiq preparat-
larin tokolitik effekto malik olmasi ilo izah edilir.
Disilarin dogusdan 6ncoki badan ¢okilarinin 6l¢iil-
moasi naticasindo moalum oldu ki, KA-nin miixtalif
kimyavi gqruplardan olan niimayandslari- nin uzun-
miiddatli gobulu tadgiqat qruplari iizra miivafiq
gostaricinin kontrol gqrupla miigayisado azalmasina
gotirib ¢ixarmigdir (Cadval 1).

Cadval 1. Kalsium antaqonistlorinin hamilslikdon 6nco vo hamilslik zamani uzunmiiddstli gobulu fonunda ana vo

toronon nasilds bag veron dayisikliklor (M+m)

Qruplar Hamilsliyin Hexv anlzfrm (.lo.gus Dogusdan sonraki . Balalarm iimumi  Balalarin
(n=32) dav?metlflo oncasi ¢okisi ¢oki (qram) Dayismalor ¢okisi (qram) say1
miiddoti (qram)

Kontrol 20,4+0,2 289,6+1,4 239,1+1,0 50,5+1,2 413+1,0 7,1+0,3
n=30 (20-21) (283-297) (234-243) (44-57) (36-46) (6-9)
Verapamil 21,3+0,27 280,3+0,6 236,1=1,1* 442+0,8" 34,9406~ 5,6+0,2" (5-

5mag/kg (21-22) (277-284) (230-240) (41-50) (32-38) 6)
Nifedipin 5 21,6+0,27 283,7+1,0 237,4+0,7 463+1,27 38,3+0,7" 6,0+£0,2%
ma/kg (21-22) (278-288) (234-240) (41-52) (35-42) (5-7)
Diltiazem 21,6£0,27  281,5+1,3%** (278- 237,3+1,3 44,2+0,7%* (41- 36,4+0,6*** 5,740,2%**
5ma/kg (21-22) 290) (232-246) 47) (34-40) (5-6)

Qruplar arasindaki farqin statistik diriistlityii:

1. Kontrol grupla miigayise: - p<0,05; "~ - p<0,001; ~~ p<0,005

2. Verapamil qrupu ilo miiqayiso: = p<0,01; ™ p<0,005;

Eyni qidalanma va saxlanma goraitinds baslon-
molorine baxmayaraq verapamil qrupu disilerinde
dogusdan Oncoki ¢okinin 280,3+0,6 toskil edarak

3,3% (p<0,001), nifedipin vo diltiazem qrupu disi-
lorinds bu gostaricinin miivafiq olaraq 283,7+1,0 vo
281,5+1,3 toskil edorak 2% vo 3% azalmasi geydo
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almmusdir (p<0,005). Verapamil qrupu ilo miiga-
yisada isa digar tadqiqat qruplarinin, yani nifedipin
vo diltiazem qrupu heyvanlarmin gostaricilori
miivafiq olaraq 1,2% (p<0,01). va 0,4% (p>0,05)
yiiksok olmusdur.

Goriindiiyli kimi nifedipin preparati disilorin
boadon ¢okisino verapamil va diltiazemdon daha az
tosir gostormisdir. Verapamil qrupunda hamils hey-
vanlarin dogusdan sonraki ¢akilori 236,1+1,1 qr
togkil etmis vo kontrol qrup disileri ilo miiqayisado
1,3% (p<0,05) statistik etibarli azalmigdir. Diltia-
zem qrupu disilorinin miivafiq gostoricisi 237,3+1,3
qr toskil ederok kontrol grupla miigayisado 0,76%
azalmigdir, verapamil qrupu ilo miigayisado iso
0,51 % yiiksok olaraq statistik cohotdon etibarsiz
olmusdur. Nifedipin qrupu iizro miivafiq gostorici
statistik cohatdon etibarsiz olmusdur (Codval 1) .
Dogusdan sonraki ¢okinin statistik cohatdon etibar-
siz olmasi va disilerin dogusdan 6ncaki ¢akilorinin
statistik etibarli azalmasimi dogulan balalarin bii-
tovliikdoki ¢okilorinin azligi ilo izah etmok olar
(Sakil 1).

Diagramdan moalum olur ki, verapamil vo dil-
tiazem qrupundaki disilordo miivafiq dovrdo badon
cokisindo ohomiyystli doyisiklik bas vermisdir.
Nifedipin gobul edon disilorde miisahide edilon
doyisiklik kontrol qrupla miigayisado nozers ¢ar-
pacaq forq etmomigdir.

Bozi miislliflor KA-nin uzunmiiddstli qsbulu
fonunda bodon ¢okisinin azaldigim1 geyd edirlor.
Belo ki, Ca*" ionlarin hiiceyronin prolifersiyasinda
istiraki vo KA- nin hiiceyradaxili kalsium ionlarinin

konsentrasiyasini azaltdigi molumdur (Weglarz et
al., 2006).

Biitiin tadqiqat qruplari tizra hamilsliyin miid-
doti kontrol qrupla miiqayisads statistik etibarl
uzansa da, dogus prosesi normal getmisdir. Dogus-
dan sonra doliin vizual olaraq miisahidosi aparil-
migdir vo hor hansi tedqigat qrupu iizra yeni
toronon nasildo (goz, keallo vo iiz, otraflar, quyruq)
fiziki qlisura vo ya anomaliyaya rast golinmomigdir.
Balalarin 6li dogum faizi kontrol qrupdan forq
etmomis va statistik cohatdon etibarsiz olmusdur
(p>0,05). Belo ki, bu gosterici kontrol qrupda
dogulan balarin imumi sayinin 1,4%-ni, verapamil
va diltiazem qrupunda 1,6 %-ni, nifedipin grupunda
159 1,5%- ni togkil etmisdir. Bu da KA-nin doéls
toksiki tesir gdstormadiyini siibut edir. Verapamil
gebul edon disilordon dogulan disi cinsinden olan
balalarin erkok cinsindon 11,9%, nifedipin qru-
punda 3%, diltiazem grupunda iso 10% ¢ox olmast
miisyyan edilmisdir (p>0,05) (Cadval 2).

Hamilslikdon 6nce vo hamilslik zaman1 vera-
pamilin 5 mq/kq dozasi ilo miialice kursu alan disi-
lorin ayr ayriligda har birinden dogulan balalarin
imumi ¢okisino goldikdo malum olur ki, miivafiq
grupda balalarin ¢okisi 34,94+0,6 qr toskil etmis vo
kontrol qrup disilorindon dogulan balalarin ¢akisi
ilo miiqayisads 18,3% statistik etibarli az ol-
mugdur. Bu iso miivafiq qrupda dogulan balalarin
iimumi ¢okisinin kontrol qrup balalarindan 6,4 qr
az olmasi demoakdir. Nifedipin vo diltiazem qru-
punda da analogi naticalor alinmig vo bu gostorici
miivafiq olaraq 38,3+0,7 vo 36,4+0,6 qr toskil
edorak kontrol qrupla miiqayisedo uygun olaraq
7,8% va 13,5% asag1 rogom gostormisdir, yoni,
kontrol qrup balalarindan miivafiq olaraq 3 vo 4,9
gr az olmusdur.

52
50.5

501

48+

46 1

44.2

44+

42+

46.3

44.2

40

Kontrol Verapamil

Nifedipin Diltiazem

Sakil 1. Disilorin hamilslikdon 6nca vo hamilalikdon sonra badon ¢okilorinds doyisikliklor.
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Cadval 2. Yeni téronon naslin bazi parametr gdstoricilori

Gostoricilor Kontrol Verapamil Nifedipin Diltiazem
Balalarin iimiimi say1 71 60 67 61
Olii dogulan balalar 1 (1,4%) 1(1,6%) 1 (1,5%) 1 (1,6%)
Diri dogulan balalar 70 59 66 60
Disi cinsli dogulan 37 (52,9%) 33 (56%) 34 (51,5%) 33 (55%)
Erkok cinsli dogulan 33 (47,1%) 26 (44,1%) 32 (48,5%) 27 (45%)
Anomalya ilo dogulan 0 0 0 0

Verapamil qrupu ilo miiqayisade iso, diltiazem
grupunda dogulan balalarin {imumi ¢okisi 4,3% c¢ox
olmus vo statistik cohotdon etibarsiz olmusdur
(p>0.05). Odebiyyat menbalorindon malumdur ki,
hamilslik zamam arterial tozyiqin (AT) enmasi ana
iiclin faydali oldugu halda, ddliin beatndaxili inki-
safdan galmasi aspektindon risk potensiali yiiksok
olur Gilbert et al., 2007). Bels ki, feto-plasentar gan
axininin  zdiflomasi doliin bdyilimesi iiclin arzu-
olunmaz faktor rolunu oynayir. Basqa cohotdon
bunu KA-nin birbasa dolo toksik tosiri ilo do izah
etmok olar. Toadgiqatin naticalorindon malum olur
ki, nifedipin fetoplasentar qan dovranina ohomiy-
yatli deracodo tosir gostormir. Belo ki, homin
qrupda dogulan balalarin imumi ¢okisi verapamil
grupunda dogulan balalarin timumi ¢akisi ilo mii-
qayisada 9,7% (p<0.005) ¢ox olmusdur. Todgigat
qruplart iizro dogulan balalarin sayinda da azalma
miisahido edilir. Verapamil vo diltiazem qruplarin-
da dogulan balalarin say1 miivafiq olaraq 5,6+0,2 vo
5,7£0,2 toskil edorok kontrol qrup balalarin say1 ilo
miiqayisada uygun olaraq 27% va 24% azalmigdir.
Nifedipin qrupunda bu gostorici 6,0+0,2 toskil
edarak kontrol qrup balalarinin say1 ils 18,3 % forq
etmis vo verapamil qrupu ilo miigayisads 7,1%
yiiksok olmusdur. Balalarin sayinda bas veran azal-
mant doliin implantasiyadnii mohvi ilo slagalon-
dirmak olar. Malumdur ki, mayalanmig yumurta
hiiceyranin, va ya doliin usaqliq divarina implanata-
siyasinda asas rol oynayan baslica faktorlar proges-
tesron vo estradiol hormonudur va digor torafdon
hamilalik hormonu olan progesteronun sintezindos
estradiol yaxindan istirak edir. Apardigimz bir sira
tadgiqatin naticolori bizo KA- nin uzunmiiddatli
gobulunun ganda estradiol soviyyesino dozazdan
asil1 olaraq tosirini agkara ¢ixartd1 ki, doliin implan-
tasiyadnii mohvini miivafiq hormonun gan plazma-
sindak1 soviyyasinin azalmasi ilo izah etmok olar.

Hamils heyvanlarin dogus 6ncasi vo dogusdan
sonraki badan ¢akilorinds bas veran doyisikliklorin
kontrol qrupa gore azliq toskil etmasini dogulan
balalarin timumi ¢okisinin azlig1 ilo ds izah etmok
olar ki, bu da toronan noslin sayinda bas veran
azalma ilo baghdir.

Belolikls, aparilan todqiqat neticasindo askar
edildi ki, KA-nin miixtalif kimyavi qruplarinin nii-

mayandoalari olan verepamilin 5 mg/kq , nifedipinin
5 mqg/kq ve diltiazemin 5 mq/kq dozasmin
hamilolikdon 6nca vo hamilolik zamani gobulu te-
rotogen effekt torotmir.Yalniz verapamil vo dil-
tiazem preparatlar1 toyin edilon disilorin hamilslik
zamani vo dogusdan sonraki ¢okisi, habelo balala-
rinin iimumi ¢akisi kontrol qrup balalarina nisbatdo
azliq toskil etmisdir, habelo téronan naslin sayinin
azalmas1 miisahido edilmisdir. Nifedipin qrupunda
digor todqgiqat qruplarma nisboton miivafiq para-
metrlordo az ohomiyyotli doyisikliklor bas vermis-
dir. Aparilan tadqiqgatin naticalori bizo hamilslik za-
mani istor xroniki hestozlar vo preklampsiya, istorso
do miemetriumun tonusunun yiiksok oldugu vaziy-
yotlords digor antihipertenziv dermanlardan daha az
olava tesir xiisusiyyatine malik olan KA-nin dihid-
ropiridin téromasi-nifediping iistiinliik verilmasinin
daha mogsodsuygun oldugunu askara ¢ixartdi.
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CpaBuutenbnoe U3ydyenne Bausnus Jnurensnoro llpumenennss AuraronucroB Kajabuust Ha xoa
Bbepemennoctu u llepunaransnoe Pazputue Ilnona

A.Y.Ksa3umoBa
Kageopa gpapmaronozuu A3epbatioxncancrkoeo MeOuyuHcKo2o yHugepcumema

OcHOBHasl LIeNTb MCCIICOBAHMS 3aKII0Yaach B CPABHUTEIFHOM M3YUCHUH BIMSHUS MpEICTaBHTENCH aHTa-
TOHUCTOB KalIbIMsI M3 Pa3HbIX XMMUYECKUX TPYMIl Ha X0J OepeMEHHOCTH W BHYTPUYTPYOHOE pa3BHUTHE.
DKCIEPUMEHTHI IPOBOJMINCH Ha 126 MOIOBO3pENBIX OeNbIX OECTIOPOIHBIX Kpbicax-caMkax BecoM 190-220r.
JKuBoTHBIE OBUIM pa3feieHbl Ha OJHY KOHTPOJBHYIO M 3 HCCIIEHOBATEILCKHE TPYMITBI O 32 KUBOTHBIX B
Kaxnaoil. B Teuenne 21 aus 10 OepeMEHHOCTH M HA IPOTSHDKEHUH BCeil OEpEMEHHOCTH €KeTHEBHO JKUBOTHBIM
BBOJIMJIM BepanaMuil, HU(QEIUIUH U AUITHA3EM B J103€ 5 MI/KT. Bec GepeMeHHBIX CaMOK JI0 U TOCIie pOJOB, B
TOM YHCIIE TUTOJa ONPENIeIISUT B3BEIIMBAHUEM, YUCIIO JETEHBIEH, X (PU3NUECKOe pa3BUTHE H BO3MOXKHBIC
aHOMAaJTUH OTpENEIsUT BU3yallbHO. B pesynbpTare MpOBENEHHBIX HCCIE0BAaHMI OBUIO BBISIBICHO YTO, JUIH-
TenpHOe puMeHeHne AK He eiicTByeT Ha IUI0J TepaTOreHHO, YAIHHSAET MPOIOKUTEIEHOCTE OEpeMEHHO-
CTH, BeparamMiil U AWITHA3eM MPUBOJMIN K YMEHBIICHHIO Beca CaMOK JI0 U IOCIIE POJIOB, 110 CPABHEHUIO C
KOHTPOJIEM, & TaK)K€ K YMEHBIICHUIO Beca POJIUBIINXCS JETEHBINIEH W KOJIMYEeCTBa MTOTOMCTBA. M3MeHeHus,
HaOJI01aeMble B TPYIIIe HU(ETUITNHA, 10 CPABHEHHUIO C KOHTPOJIEM OBUTH CTATUCTUYECKH HEJJOCTOBEPHBIMHU.
B moromcTBE caMoK, 1mosy4aBIIMX HUGETUIHH, HAOIOAAINCh HAMMEHBIINE N3MEHEHNUS, HEXKEIH B IPYTHX
OTIBITHBIX TPYIITIaXx.

Knroueeswie cnosa: anmaeconucmol Kanbvyus, 6€p€MeHHOCI71b, nepuHamajibHoe paszesumue, mepamoceHHocms

Comparative Study Of The Effects Of Long-Term Used Representatives Of Calsium Channel
Antogonists From Different Chemical Groups On The Course Of Pregnancy And Prenatal
Development

A.U.Kazimova

Department of Pharmacology, Azerbaijan Medical University

The main purpose of the work was the comparative study of the influence of long-term used representatives
of calcium channel blockers from different chemical groups on the course of pregnancy and intrauterine de-
velopment of fetus. Experiments were performed on 126 adult albino female rats reached sexual maturity,
with weight of 190-220g. The animals were divided into one control and 3 experimental groups, 32 females
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in each group. Verapamil, nifedipine and dilitazem in 5 mg/kg doses were administered daily into abdominal
area of animals in experimental groups during 21 days before pregnancy. Weights of the animals before and
after birth, and weights of fetuses were measured. Number of fetuses, their physical development and possi-
ble anomalies were controlled visually. According to the results no anomalies were observed in pups and du-
ration of pregnancy was prolonged. Weights of the animals in varapamil and dilitazem groups decreased
compared with the control group rats before as well as after birth. Decreases were observed also in the fetal
numbers and body weights. Statistically unreliable changes of the body weights after birth compared with the
control group animals were observed for the nifedipine group females. No significant changes compared
with the other group animals were observed in fetuses of nifedipine group females.

Keywords: calcium channel blockers, pregnancy, fetal growth, teratogency

127



AMEA-nin Xaboarlori (biologiya va tibb elmlari), cild 69, Ael, soh. 128-133 (2014)

AnantuBHas Peaxmus Kaerok Dunaliella Ha JleiictBue CtpeccopoB
Pasuou IIpupoast

I''A. Anu-3ane *, H.M.3eitnanosa, U.U.Anunes, X.X.MareppamoBa

*BaKuHCKuLl 20Cy0apcmeeHHblll yrusepcumem, yi. akaoemuxa 3axuo Xanunosa, 23, baky AZ 1048,
Asepbaiiosican

B paGore nmpeacrabjieHbl pe3yJbTaTbl H3y4YeHHsl OMONPOIYKTUBHOCTH, OMOCHHTe3a KAPOTHMHOMIOB,
KATAJa3HON AaKTMBHOCTH M NepeKHCHOro oxkucjaeHus aunuaos (IIOJI) KOHTPOJIBLHBIX M KJIETOK, BbI-
PAllleHHBIX B YCJIOBMSX JelCTBUA XpPOHHYeCKUX 103 YP-B u3nydeHusi, B IPUCYyTCTBUM TeHepaTopa
AKTHBHBIX (pJOPM KHCJI0POJA - METHJICHOBOIO0 CMHEro u repounuaa Hopguaypaszona (H®). Ilokasano,
Y10 00padoTKa KJIeTOK HOpP¢UIypa3oHOM U METHJICHOBBIM CHHMM B YCJIOBUSIX HHTEHCHBHOIO KYJ/b-
THBHPOBAHHS BOJOPOC/Ieii IPH XPOHHUECKHUX 032X Y®-B usnyuenns (4,5%10°3pr/mm®B uac) cHmxa-
eT OMONPOAYKTHUBHOCTh KJeTOK. BoisiBieHo, uro AeiictBue H® B 0TIeJbHOCTH NOJABJISET, 3 METH-
JIEHOBBIW CHHHI U XpoHHYecKkHe 10361 Y D-B n3ayueHus Ka:kablii B OTAeJbHOCTH, HA000pPOT, CTUMY-
JIMPYIOT OMOCHHTe3 KAPOTHMHOHWAOB. YCTAHOBJIEHO, YTO TPH JeCTBHU CTPECCOPOB B OTIAEJbHOCTH,
BHYTPHMKJIETOYHAA KATAJa3HAA aKTHUBHOCTH NMOBBIIIAETCH, 4 PM COBMECTHOM /IeiiCTBHM CTPecCcOpPOB
HaO0J/II01aeTCsl CHHEPruYecKoe MmojaaBjieHne Kartajaa3Hoii aktuBHocTu kierok Dunaliella. Hopdaypa-
30H noaasJisier nmpouecc I1OJI, a MeTHJIeHOBBII CHHMI B OT/IEJIBHOCTH U COBMECTHbIE 1eCTBUSA CTpec-
COPOB MOBBIIIAIOT MPOLECC MEPEKNCHOr0 OKUCICHHS JIUIH/I0B.

Knwouesvie cnoea: senenvie MUKpo8ooopociu, OUonpoOyKmMueHOCHb, HOPHAYPA30H, MEMUNICHOBbI CUNHUL,

Yo-B usjinydenue, Kapomuﬂoud, Kamajiasda, nepekucHoe OKucjleHue AUNUOO08

BBEJIEHUE

Uznyuenne B YO obnactu cnextpa 3¢ dek-
TUBHO WHIYNHUPYET NPSMBIE W OIMOCPEICTBEHHBIE
A®K (axktuBHBIE HOPMBI KHCIOPOa) HOTOOKUCIH-
TEJIHHOTO TOBPEXKACHUS. 3HAYUTENbHBIC IPSIMbIE
YO-uHAyMpOBaHHBIE TOBPEXKICHUS TPUITUCHIBA-
0T JIeHCTBUIO u3aydeHus B oOmactu 280-320 HM
(Y@-B). Ilpu mnomommu BBICOKOIHEPTETHICCKUX
Y®-B kBaHTOB OHMOJOTHYECKHE MOIEKYIBI OKHC-
JIIIOTCSA W TEPSIOT CHOCOOHOCTh K BBIMOJIHEHUIO
cBouX (YHKIUI B pacTUTENbHOH KieTke (Bornman
et al., 1997; Caldwell et al., 2003). MaTepec k 6mo-
JIOTUYECKOMY JEHCTBHIO M3ITyYeHHUS B 3TOM CIIEK-
TpaIbHOM AMAma3oHe 0COOEHHO BO3POC MOCIE II0-
SIBJICHUSI JIBIp B 030HOBOM ciioe 3emuu. [loBpexa-
omiee geiictBue Y®-B HaHOCHT 3HAYMTEILHBIN
SKOHOMHUYECKU yIIepO pacTeHHEBOJCTBY, CHIDKAS
KOJTMYECTBO W KA4deCTBO ypOXKas CaMbIX Pa3HBIX
kyneTyp (Krupa et al., 1998; Tevini and Teramura,
1989). Buemmne nefictBue Y@ u3iIydeHHs Ha pac-
TEHHSI TIPOSBIISIOTCS B YMCHBIICHUN WX Pa3MEPOB,
nedopmalii U MOOYPEHUHU JINCTOBOW IUTACTHHBI,
MOSIBICHUU HEKPO30B. YCTOWYMBOCTH PACTEHHUH K
JeicTBuio Y@ pajuaiiii CUJIbHO 3aBUCUT OT BUJIA:
OJIHM HE TMOBPESXKIAIOTCS JI03aMH, CYIIECTBEHHO
MPEBBIIAIINNMEU (POHOBBIE, TOTA KaK JApyTue, Ha-
000pOT, OYECHb UYBCTBHUTEIHHBI U CTAHOBATCS MeE-
Hee MPOAYKTUBHBIMM JlaXe MPU MajbiX go3ax YD
(Krupa et al., 1998; Tevini and Teramura, 1989).
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WHpykuus cUHTE3a BBICOKMX KOJIUYECTB KapOTH-
HOMJIOB (KapOTHHOTEHE3), ABISETCS XapaKTEePHBIM
OTBETOM OJIHOKJIETOUHBIX BOZOPOCIEH Ha IeiicTBUE
Y®-B uznyuenus (Anu-3aze u ap., 2008), a Takke
cTpeccopoB paznuyHoil npuposl (Boussiba, 2000;
Vidhyavathi et al., 2008; Wang et al., 2003). Caun-
TaeTcs, 4TO, KapOTHHOICHE3, Hapsiy € MPOYUMH
OTBETAMH Ha JEUCTBHE CTPECCOPOB, SBISETCS
aJIalITUBHOM peakiuel, 00eCreUnBaIONIEH BbDKH-
BaHHE MHKPOBOAOPOCIEH B SKCTPEMabHBIX YCIIO-
BUSX cpeibl oOuTanus. HakorieHue B-kapoTuHa y
mukpoBoaopociau Dunaliella (Borowitzka and Siva,
2007) mHIynmUpyeTcsl pa3InIHBIME CTPECCaMu, T.e.
YCIIOBUSIMH, CHIKAOIMUMHU 3 ()EeKTHBHOCTH (POTO-
CHHTE3a M IOBBIIIAIOINIUMH PUCK (OTOMHTHOMPO-
BaHus (Ben-Amotz and Shaish, 1992). H3BecTHo,
YTO CHHTE3 J-KapOTHHA y 3TUX BOAOPOCIECH MOKHO
WHAYIUPOBATh UCKYyCCTBEHHO, €CIIN 00padoTaTh Nx
KIIETKH KpacHuTeleM METHJICHOBBIM CHHHUM — TeHe-
paropom ADK (Fan et al., 1998). Umerotcs nan-
HBIE, O TOM, YTO repOHIuA HOPPIYPa3oH SIBISETCS
MHTHOUTOPOM (POTOCHHTE3a M CHHTE3a KapOTHHOM-
noB (bomarxan, 1996).

Lesnbto HacTosiel pabOTHI ABISIETCS H3yUYECHHE
OMOTPOAYKTHBHOCTH, OMOCHHTE3a KapOTHHOWIOB,
KaTaJla3HOW aKTHBHOCTH M TIEPEKUCHOTO OKUCIICHHUS
JUNUAOB KOHTPOJIBHBIX M KIJIETOK, BHIPAIEHHBIX B
YCJIOBUAX NEUCTBUS XpoHUYECKUX 703 YD-B uzny-
YEHHUs, B IPUCYTCTBUM  KPAaCUTEIsT METUIEHOBOTO
CHHEro M repoununa HopiypazoHa.



MATEPHUAJIBI 1 METOJbI

OOBEKTOM HCCIENOBAHUS CIY)KWIIa 3eJieHas
omHokaerouHas Bogopocns Dunaliella salina
IPPAS D-294, BeifeneHHass U3 COJCHBIX 03ep AO-
IepoHa W BBEJEHHAS B KyJlbTypy. Bomopocnu BbI-
pamuBaiu npu temmeparype 27°C B ¢poTopeakTo-
pax, oobemoM 250 M1, U3 0OBIYHOTO (KOHTPOJIBHBIE
CYCIIEH3WH) W KBapIeBOrO (OMBITHBIE CYCIIEH3WH)
CTCKJIa HA YCTaHOBKE JUIsl BBIPANIUBAHUS KYIbTYD
OTHOKJIETOUHBIX Bojgopocneii. Knerku Dunaliella
salina IPPAS D-294 cmocoOHBI HpPOSBISATE CBOIO
KHU3HEJESITEIBHOCTh B IIUPOKUX MpEAeIax CONEBOH
KoHIeHTparuu cpeasl (50-300 r/im). OnTumansHas
koHmeHntparuss NaCl mms pocta M pa3sMHOKECHHS
Haxonutcsa B nuamnaszone 1,5-2,0 M. MunepanbHast
cpena coxepxkana (r/n): NaCl — 87,5 (1,5M NaCl);
KNO; - 5,0; KH,PO, — 1,25; MgSO, — 50; FeSO, —
0,009 u pactBop mMukposnemeHToB — 1 mi/n. Cyc-
MIEH3UI0 KJIETOK B (poTopeakTopax B TeueHue 24
4acoB ocBeranu 6ensiv ceeroM (16 Br/m®) u He-
MPEPBIBHO TPOAyBain cMechio (Bo3ayx+1,5 COy).
Temn pocta KyabTyphl ONpENENsIN MepUoIye-
CKMM IIOJICUETOM YHcia KIEeTOK B Kamepe [ opsiesa
MO/ MUKPOCKOIIOM WITH He(eIOMETPUIECKH, U3Me-
pEHHEM ONTHYECKOW TUIOTHOCTH CYCTICH3HH.

Hcrounukom VY@®-B wu3nydeHus cCiyxKuia
prytHas namma CBJI-120, 6e3 ceetodunbTpa. Xpo-
Huueckoe Y®-B oOmyueHue CycneH3MH KIETOK
MPOBOJIITH KPYTJIOCYTOYHO.

Knerounyto cycrieH3uio, MOJIrOTOBICHHYIO K
W3MEPEHHI0 COZIEepKaHUS KapOTHHOWJIOB, KaTaas-
HOH aKTUBHOCTH, JTOBOJIMIH JIO 10%kn/mnt (omrrrue-
cKast IoTHoCTh, OD=0,8).

ConmepkaHre KapOTHHOUIOB B KIETOYHBIX
skcTpakTax (100% ameroH) u3Mepsuil Ha CIIEKTPO-
(doToMeTpe U pacCUMTHIBAIA HA OCHOBAaHHU KOA(]-
¢unmenToB Bermretina (I'Bpunenko u ap., 1975).

Juis m3mepeHusi Karana3HOW aKTUBHOCTH KIle-
TOK, CYCIICH3UIO OCaXKJAIU IeHTPU(PYTHpOBaHUEM
(3000 06/muH.). OcamoK MEPEHOCHIH B CTYIKY C
0,5t CaCQOs, nobaBmsin 5 M TUCTHUILITMPOBAHHOMN
BOJIBI M pacTHUpaIn A0 oJHOponHoW Mmacchl. [locie
3TOTO MOJYYEHHYIO Maccy KOJIMYECTBEHHO TIEPEHO-
CWIH B CTaKaH €MKOCTBIO 50 MII O METKH U HacTa-
WBaJ¥ MPU MIEPHOANYECKOM B30anThIBaHUM 3-4 4a-
ca. B Teuenme 3TOoro BpeMeHHM WAET 3KCTPAKIIUS
dbepmenTa u3 pacTuUTenbHOTO Marepuana. Ilocie
HACTaWBaHHS CYCIICH3WIO (WIBTPOBAIM B CYXOH
CTakaH. AKTUBHOCTh KaTaia3bl H3MEPSUTH ra3oMeT-
PUYECKUM METOJIOM, KOTOPBIi OCHOBaH Ha OIl-
peneneHun o0beMa Nocye MPUOABICHNUS K BOTHOMY
AKCTPAKTY W3 PACTCHHIA, COIEpKalleMy Karaiasy,
niepekucu Bogopona (Ilremkos, 1976).

OreHka cTeneHu NePeKUCHOTO OKUCIICHUS JTH-
muaoB (I1OJI) 6vina mpoBeneHa Mo METOLy OIpee-
nenns coxepxkannss MJIIA B kmerkax Dunaliella
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salina - MeToI0OM, OCHOBaHHBIM Ha PEAKIMH C THO-
0apOUTYpOBOIt KUCTIOTOH.

Cycnensuio kietok (35 mi) neHtpudyruposa-
mu npu 3000 06/mMun B Teuenue 10 munyt. [lomy-
YeHHBI 0cagok romoreHmsupoBamn B 20 mi 0,1%-
oit TXY. TI'omorenar nentpudyruposamu npu 3000
00/muH B Tedenue 10 munyt. K 1 M cynepnatanTa
mobasmsumm 4 M 20% TXY, comepxkameri 0,5%
TBK. CMech HarpeBany Ha BOISHOMN Gare mpu 95°C
B Teuenue 30 MUH. U cpa3y OXJIaKAalId MOA MPOTOY-
HoH Bogoil. [locne nenTpudyrupoBanus cMecu npu
3000 o6/muH B Teuenue 10 MUHYT, OIpeNeIsI  OTI-
THUYECKYIO TUIOTHOCTh CyIeEpHaTaHTa mpu 532 HM
(Heath and Packer, 1968a).

PE3VYJIBTATBI U UX OBCYKIEHUE

BeIpamuBanue KOHTPOJIBHOM CYCIIEH3UU KIle-
TOK TIpM ONTHMAJIBHBIX YCJIOBHAX (TeMmmeparypa
27°C, HHTEHCHBHOCTH cBeTa 16 BT/M%, mapimansHoe
JTABIICHHE YTIEKUCIIOTHI, MUHEpallbHasl Cpefia, CO-
nepxkamas 1,5 M NaCl) B 250 mi1 cTekisiHHBIX (o-
TOpEaKkTopax M IMojaue BO3AYIIHOM CMeCH C TeM-
neparypoit 25°C B nepuOAUYECKU-HAKOIUTEIBEHOM
peXrMe KyJIbTUBHPOBaHUS B T€UeHHE 24 94acoB II0-
Ka3aJM, YTO ONTHYECKas INIOTHOCTh KJIETOUHOM Cyc-
neH3un yBenuuuBaercs B 3,5-4 paza. B atux ycio-
BUSIX OHMONPOIYKTUBHOCTh ONBITHBIX CYCIECH3HH,
pu 00paboTKe KIETOK TrepOMIuAoOM HOpdIypaso-
HoM (H®) ¢ xonmentpammeit 5-10"M u 10° M to-
nmaBisiiack M cocTtaBisia 82% wm 60%, cooTBet-
ctBeHHO. M3BectHO, uro H® siBnsercss mHrnOUTO-
poM (GOTOCHHTE3a U CHUHTE32 KapOTHHOUIOB B pac-
TUTENBHBIX KIeTKax. [lokazaTen MUTMEHTHOTO CO-
CTaBa B Te4YeHHE 24 YacoBOTO KyJILTHBHPOBaHUS
KOHTPOJIBHBIX M OTBITHBIX CYCIICH3UH KJIETOK Mpeji-
crasieHsl B Tabimie 1. Kak BuaHO M3 Tabnuupl 00-
pabotka kierok repourumom H® mpu xoHIeHTpa-
1105051 510'M (75%) n koHUIEHTpaIIH 10 M momnso-
CTBIO TIOJIABIISIET CHHTE3 KapOTHHOWAOB. IIpn 3TOM
OnocuHTe3 XJIO0POPHUIIIOB B COOTBETCTBYIOIINX KOH-
neHTpanusax nogasiserca Ha (10-11%). buonpomyk-
TUBHOCTh BOJIOpOCJIEH B TPHCYTCTBUH TepOHIUIA,
COOTBETCTBEHHO, cHmkaeTcs Ha 20% u 40%. Ilpo-
BE/IEHAa TaKKe OLEHKA MHTEHCHBHOCTH IPOLIECCOB
nepekucHoro okucienus aumuaoB (I1OJI), cocros-
HUS AHTUOKCHJIAHTHOW CHCTEMBI (KaTajga3HOW ax-
TUBHOCTH) B YCJIIOBUSX T€POUIUIIHON MHTOKCUKAIIUN
Ha cTaguu passutus Bogopociu Dunaliella B uuTen-
CUBHO-HAKOIMTEILHOM PEXHME KYJIbTHBHPOBAHUS.
B tabmuiie npencTaBiaeHbl pe3ysbTaThl YBEIUYCHUS
KaTaJla3HOW aKTHMBHOCTHU MPHU KOHIICHTPAIUH TepOu-
mrma 10° M. TlokasaTeny HHTCHCHBHOCTH npoiiec-
coB miepekucHoro okucienus munumoB (I10JI) kire-
TOK TPU JIEHCTBUH MUHUMAIBHBIX JETATGHBIX KOH-
HEHTPaLWH TepOnITiIa CHUKAJIHCE.
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Anu-3a0e u op.

Ta6suma 1. [MTokaszarenn pocta, NMIMEHTOOOPAa30BaHMs, KaTala3HOW aKTUBHOCTH M KOJMYECTBA 00Pa3s0BaHHOIO
MJIA B kietkax Dunaliella B xonTpose u npu 06paboTKe KIETOK repOUInmIoM HOP(Iypa3oHOM

Karana3nas akTuB- KoanyecTBO NITMEHTOB, Coaepxanune MJIA,
Hocrb,MkM H,0, mur? MI/J1 MOJIB/T CHIPOTO Be-
Poct, OD Mun ca

5 10 15 20 Ca Cb Ckap.

K 0,25 0,98+0,03 0,2 0,7 1,2 15 2,6+0,05 1,3+0,05 1,8+0,1 0,75:107°%40,05

0, 0.25 0,81+0,03 0,3 0,8 1,2 1,5 2,4+0,05 1,2+0,05 0,2+0,1 0,6:10°°+0,05

o 0.25 0,59+0,03 0,7 1,7 2,3 2,8 2,3+0,05 1,2+0,05 0,0+0,0 0,4:10°+0,05

2

Hpumeuanue: onmuyeckasn niomuocms OD=0,8; K-xonmpons; Oy - o6pabomka nopduypasonom (5-10°M); O, - 06-

pabomra nopdaypazornom (10° M)

Ta6auna 2. [Tokazatenu pocta, MUTMEHTOOOPA30BAHMS,

KaTaja3HOW aKTUBHOCTU M KOJUYECTBA O6pa30BaHHOFO

MJIA B xietkax Dunaliella B koutpomne u npu 06paboTKe KIETOK KPaCHTEIEM METHICHOBBIM CHHHM

Karajna3nas akTus-

KosuvecTBO NHrMeHTOB,

HOCTh,MKM I_'Izoz mat MI/J1 Conepianne MJIA,
Poct, OD MuH
MOJIB/T CBIPOro Beca
5 10 15 20 Ca Cb Ckap
K 0,25 0,86+0,03 0,2 0,6 10 1,2 2,6+0,05 1,3+0,05 0,8+0,1 0,75:10°+0,05
0 0.25 0,83+0,03 0,9 1.2 2,5 3,0 3,2+0,05 1,6+0,05 0,88+0,1 0,75:10°+0,05
1
0 0.25 0,77+0,03 1,2 19 2,4 2,7 2,2+0,05 1,7+0,05 1,07+0,1 0,75:10°+0,05
2

Ilpumeuanue: onmuueckasn nromuwocmo OD=0,8; K - konmponawv,; O;- obpabomra memuneHogvim cunum - 2 mxM; O, -

obpabomka memuneHosviM cunum - 3 MmkM

[Ipu noGaBneHNM B NUTATENIBHYIO Cpeny Kpa-
CHUTENs, TeHeparopa aKTHBHBIX (opM Kuciopoza
(A®DK) — MeTueHOBOrO0 CHHETr0 B KOHIIEHTPALUHU 2
MKM 1 3 MKM TeMI pocta 1 OHOIPOJYKTUBHOCTb B
OMBITHBIX CYCHEH3USAX CHIKanMuch Ha 3,5-4 % u 9-
10%, COOTBETCTBEHHO.

INokazatenn OMOCHHTE3a MHUIMEHTOB, KaTaas-
HOM AaKTUBHOCTM M KOJHMYECTBa O0OpPa30BaHHOIO
MJIA B kierkax Dunaliella 8 kontposte u ipu o6pa-
0OTKe KJIETOK KpPAacUTENeM METUICHOBBIM CHHHUM B
JBYX KOHIIEHTpaLMsX B TeUeHUE 24 4acOBOIO KyJIb-
TUBUPOBAHUS KOHTPOJIBHBIMH U OIBITHBIMH CYCIIEH-
3USMH KJIETOK TpejicTaBlieHbl B Tabmuue 2. Kak
BUIHO U3 TaONWIBI 2, B KOHTPOJBHOM CYCIIEH3WU B
CBSI3U C pPOCTOM U Pa3BUTHEM MOMYIALNY, TOKa3aTe-
71 GMOCHHTE3a MMTMEHTOB, B YaCTHOCTH KapOTHHO-
UJIOB, OTJIHMYAIOTCS OT ONBITHON. [Ipu  00paboTKe
KJIETOK KPACUTEJIEM METHJICHOBBIM CHHUM B KOH-
neHTpanui (2MKM) B ONBITHBIX CYCHEH3HSIX B MPO-
1ecce pocra B KIETKax 00pa3yroTcsi akTUBHBIE (op-
MBI KHCIJIOpOJa, KOTOpPBIE MPUBOAAT K 3aMEUICHHUIO
pocta M OMOCHHTE3y HECKOJHKO MOBBIMIEHHBIX KO-
JIMYECTB HHU3KOMOJIEKYJISIPHBIX AHTHOKCHUAAHTOB, B
gacTHOCTH KapoTuHOHOoB (10-12%). IloBbimenue
KOHIIEHTpaI Kpacutens (3MKM) HECKOJIBKO II0-
TaBisieT OHONPOIYKTHBHOCTb, HO OMOCHHTE3 Kapo-
TUHOUZIOB yBenuumBaercs Ha 33-35%. U3BectHo,
YTO B PACTUTEJIBHON KJIETKE KPOME HU3KOMOJIEKY-
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JSPHBIX AHTHOKCHIAHTOB YYacTBYIOT TaKKe BbI-
COKOAKTHBHBIE BBICOKOMOJIEKYJISIPHBIC COCAMHEHHS
(kaTamasa, MepoOKCHIA3a M CYMEPOKCHIANCMYTa3a),
CMOCOOHBIE WHTHOMPOBATH AKTUBHBIE (OPMBI KHC-
JopoAa W CBOOOOJHOpAJHKAIBLHBIE MpoIecchl. B
Tabuuie 2 MPeACTaBIeHbI Pe3ysbTaThl 0 OIpejie-
JIHWI0  KaTaja3HOM AaKTUBHOCTH B  KJIETKax
Dunaliella, BeipamieHHsIX B KOHTpOJIE U TIpu 00pa-
OOTKE KIIETOK KPACHUTENIEM METHIICHOBBIM CHHHM
npu KoHreHtpaimsax 2MkM u 3 MmxkM. OOpaboTka
KJIETOK METHJICHOBBIM CHHUM, 3aMETHO YBEIMYMBa-
eT KaTaJla3Hyl0 aKTHUBHOCTH OINBITHBIX KIETOK, U
pasHHIA ¢ KOHTpOJIeM cocTaBisier 2,4-2,5 pa3za npu
2MKkM u 2-2,2 paza npu 3MkM. Takum obOpazom,
00paboTKa KJIETOK METHIICHOBBIM CHHUM, TIPU HH-
TCHCUBHOM KYJbTUBUPOBAaHUN CYCIICH3UN KIIETOK
Dunaliella camkaer OHOTIPOAYKTHBHOCTH BOIOPOC-
JIeH, TIOBBIIIAET aKTUBHOCTh AHTHOKCHIIAHTHOW CH-
CTEMBI, YTO CKa3bIBACTCs HAa OMOCHHTE3e KapOTHUHO-
UJIOB U KaTaJa3HO# akTUBHOCTH. Pe3ysbTarsl u3y-
yeHus BausHUS reHeparopa AdK mermneno-
BOTO CHHETO Ha KOJHYECTBO OOpa30BaHHOTO
MJIA onbITHOM CYCIIEH3MM NOKa3ajiu, 4TO MPH
JIEMCTBUM KPAcUTENsl Ha KIIETKU IPOLIECC Mepe-
kucHoro okucinenus gunumoB (ITIOJI) wHe
HaOJIIOTaeTCs.
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Ta6smma 3. [TokazaTend pocra, MUTMEHTOOOPA30BAHMS, KaTalla3HOW aKTHMBHOCTH U KOJMYECTBA 00Pa3oOBaHHOTO
MJIA B knetkax Dunaliella B kontpose u npu 06paboTke KIeTOK HOP(Iypa3oHOM, METHIEHOBBIM CHHHM H IIPU

JIEHCTBUM XpoHUUecKor 103bl Y D-B pannaunu

Karana3nasi akTuB-

KonuuecTBo NUIrMEHTOB,

Poct, OD Hocrb,MkM H,0, mur? MI/JI. Copep:xanue
mun’ MIA,
MoJb/T cpiporo
5 10 15 20 Ca Cb Ckap Beca

K 0,25 1,2+0,03 03 06 09 1,2 4,5+0,1 2,1+0,1 0,9+0,1 0,75-10%+0,05
0 0.25 0,85+0,02 0,6 15 20 26 4,6+0,1 1,9+0,1 1,43+0,1 0,9-10°+0,05

1
0 0.25 0,8+0,02 03 05 08 1,05 4,8+0,1 3,3+0,1 1,42+0,1 0,8-10°+0,05

2
0 0.25 0,7+0,02 02 04 05 07 4,6+0,1 2,6+0,1 1,39+0,1 1,05:10%+0,05

3

Ilpumeuanue: onmuyeckasn niomunocmov OD=0,8; K — konmponv; Oy — KiemKu, 8blpaujeHHble NPy XPOHUUEeCKol 003e
V®-B paouayuu 4,5:10*pe/mm’e vac; O, — knemxu, oopabomannsie nopduypasonom (5-10°M) u swipawennvie npu
xponuueckoti doze Y®-B paouayuu 4,5-10%pe/mm’e uac; Os- kiemku, oGpabomannvie memunenosvim curum (2 mkM)
u gbipaujentvie npu XxpoHuyeckoi 00ze Y@-B paouayuu 4,51 033p2 /mm? 6 wac

Kak cnemyer u3 nmuTepaTypHBIX JaHHBIX, B TIe-
puoA NEHCTBUS HA pacTUTENbHBIC KIETKU YD pa-
JMalii TIPOUCXOIUT HapyuieHue ¢porocuctemsl 11,
LIETTIOCTHOCTH TUJIAKOUIOB, YTO BBI3BIBACT IIEPEKHUC-
HOE OKHCJICHHE MEMOpPAHHBIX CHCTEM KJIETKH, IIPO-
HCXOISAT MHOTOUYHCIICHHBIE CTPYKTYPHO-(YHKIIHO-
HaJbHBIC U3MEHEHUS, YaCTh U3 KOTOPBIX BOBJICUCHA
B Tporiecc GOpMHUPOBAHUS IMOBHIIEHHONW yCTONYN-
BOCTH. MeXIy TeM oJlHa W3 Hauboyiee BaXKHBIX CO-
BPEMCHHBIX TEHJCHIIMN B BBISICHCHHH TOHKHX Me-
XaHU3MOB YCTOMYMBOCTU PACTEHUN K U3MEHEHUSIM
OKpY>KafoIIel cpe/bl, B YaCTHOCTH, 3aKITI0YaeTCs B
YCTAHOBJICHHH XapaKTepa B3aUMOJCHCTBUS MEXIY
MpoIeccaMy CHHTE3a KapOTHHOWJIOB W aKTHUBHO-
cThio KaTanasbl. [lo mokasarensiM OmocHWHTE3a Ka-
POTHUHOUJOB, KonuuecTBa MJIA U aKTUBHOCTU Ka-
Tajasbl, MOXXHO CYJIUTh O CTECIICHH Pa3BUTHS IPO-
IIECCOB TIOBPEXKJICHUSI aKTUBHBIMH (OpMaMHU KHC-
nopoma (ADK) B kierkax Dunaliella. OtBernbie
peakuuu KieTok Ha Y®-B paauanuio — 310 yBe-
JTUYeHre OMOCHHTE3a KapOTHHOUIOB BO BPEMS PO-
CTa, a TAaK’KE MOBBILLICHUE KAaTala3HOU aKTUBHOCTH.
Bbuto OBl MHTEPECHO HCCICNOBaTh KOJIWYECTBEH-
HBIE TIOKa3aTelId CHUHTE3a KapOTHHOWIOB, AaKTHB-
HOCTH KaTajla3bl U KOJIMYECTBEHHOE OMNpeJeiIcHUE
MJA B ycnoBusix Y@-B pagmaunu n o6paboTku
KJIeToK repounmmom HO u kpacutenem — MeTHIIe-
HOBBIM CHHHM.

B Tabnune 3 mpencraBieHbl MOKa3aTeld po-
CTa, MATMEHTOOOPAa30BaHMUs, KaTajga3HOH aKTUBHO-
CTH U Konm4decTBa oOpa3zoBaHHOTO M/IA B KiIeTKax
Dunaliella B xoHTpose 1 pu JEUCTBUU XpOHUYE-
ckoil 10361 YD-B m3myuenus (4,5:10° spr/mm® B
gac), Mpu 00paboTKe KIETOK HOPQIIypa3oHOM H
Y®-B uznydeHueM, a TakkKe METHUICHOBBIM CUHUM
n Y®-B wm3nyuenuem. Kakx BUAHO W3 TaOIUIHL,

JIEUCTBHE XPOHUUYECKOW 1103bl YD-B wu3nyueHus
(4,5-10° 5pr/MM® B 9ac) Ha CyCIICH3MIO KIETOK PH-
BOJIUT K TMOJABJICHUIO TeMIa pocTa KyJIbTYphl Ha
30%, npudyeM OMOCUHTE3 KapOTHHOHUJIOB B JIAHHOM
CIIy4ae TPEeBBIIIAeT COOTBETCTBYIOIINN TOKA3aTeh
JUTST KOHTPOJIBHBIX KJIEeTOK Ha 59%. OTH naHHBIE
COTJIacylOTCSl C paHee MOJyYeHHBIMHU pe3yJbTaTa-
mu (Amu-3aze u ap., 2008). B atux ycnoBusx mo-
BBHIINIAETCS AHTHOKHUCIUTENbHAs] aKTUBHOCTH KIle-
TOK, YTO CKa3bIBA€TCsl Ha YBEJIMYECHUH KaTaia3Hoi
akTUBHOCTH (55%) MO CpaBHEHHUIO C KOHTPOJIEM, a
Takke KonmuiectBa oopasoBanHoro MJIA (ua 20%).

BuonpoaykruBHOCTH BojOpOCiiel, o0paboTaH-
HBIX HOPGIypasoHoM 5-107M ¥ BBIpAIIEHHBIX IPH
XpoHuueckod noze Y®-B panuanuu 4,5-103
5pr/MM’ B Yac, CHIKAETCS [0 CPABHEHMIO C XPOHH-
yecku Y®-B o6nydeHHBIMU KileTKamM# Ha 5-6%. B
3TUX YCIOBHSIX TMONABISETCS KaTalla3Has aKTHB-
HOCTb, CHW)KAaeTCS KOJHMYECTBO O0Opa30BaHHOTO
MJIA, T.e. ”HTEHCUBHOCTH IIPOIIECCOB MEPEKUCHO-
T'O OKHCJICHUSI JIMITHJIOB.

Hecmotps Ha 10, uTo H® siBnsieTcs uHTHOUTO-
pOM OMOCHHTE3a KapOTHHOHJIOB, KOJMUYECTBO IHT-
MEHTa OCTaBaJoCh Ha ypoBHe Y®D-B o0mydeHHBIX
KJIETOK, T.€. IPEBBILIAJIO KOHTPOJIbHBIE 00pa3Lbl.

JeiictBue xpoHndeckoi no3el Y®P-B nsmyue-
HHUS ¥ METHJIEHOBOTO CHHETO Ha KjieTku Dunaliella
NPUBOJIUT K CHIDKEHHIO OMONPOIYKTUBHOCTH BO-
Jopociieit, mo cpaBHeHuto ¢ Y ®-B 00myueHHBIMU U
KOHTPOJIBHBIMU KJIETKAMH, & TaKXKe K YBEITHYCHUIO
KomdecTBa oOpasoBanHoro M/IA u peskomy cHH-
JKEHHIO KaTasla3HoW akTuBHOCTU. OOpaboTka Kile-
TOK METWJICHOBBIM CHHHM U ACWUCTBHE XpOHHYE-
ckoi 1mo3bl Y®D-B m3nmydenus He BIUAEeT HA OWO-
CHHTE3 KapOTHMHOMJOB, KOTOPBIH COXpaHseTcs Ha
ypoBHe Y ®-B 001y4eHHBIX BOAOPOCTEH.
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Anu-3a0e u op.

Takum 00pa3oM, MpuU MHTEHCHUBHOM KYJIbTH-
BHPOBAaHUN BOJOpOcieit o0paboTka KIETOK HOP-
(GIypa3zoHOM M METHUJICHOBBIM CHHHUM IpPHU XPOHH-
yeckux no3ax Y®-B usnyueHusi cHUXaET OUOIPO-
OYKTHBHOCTH KJIETOK. Heo0XoamMoO OTMETUTH, UTO
Mo/IaBJIeHre OMOMPOAYKTUBHOCTH BOJIOPOCIEH MpHu
JEUCTBUN XPOHUYECKOM n03bl YD-B wusnydeHus
(4,5-10% 5pr/MM° B 9ac) B OTAEIBHOCTH COCTABIISICT
30%, HOp(Iypa3oHa B KOHIEHTparmu 5-10°'M —
18%, a mpu COBMECTHOM JACUCTBUU ABYX CTPECCO-
poB (Y®-B+Hopdmypazon) OHONpPOIYKTHBHOCTb
Bozopociel nmonasiusgercs Ha 36%, B JaHHOM CIly-
Yyae HaOJIoJaeTcsl CONpsuKEHHAs YCTOWYMBOCTD T10-
myasamuu K crpeccopam. [Ipu coBMecTHOM nei-
ctBun (Y ®-B+MeTHIICHOBBIN CHHMI) HaOIIOMaeTCs
cUHepruueckoe nonasneHue (58%) OMOnpoayKTHB-
HOCTH Bogopocied. Ilon neicTBueM TONBKO Xpo-
HIdecKuX 103 Y®-B mnyuenus (4,5-10% spr/mm® B
4gac) OWONPOAYKTHBHOCTH KJIETOK CHIDKalach Ha
30%, a METWJICHOBHI CHHHMA B KOHIICHTpAIlUU 2
MKM cHMXaj OHONpOyKTUBHOCTH Ha 3,5-4%.

B stux ycnosusix neficteue repounmma (HD)
B OTAEJBHOCTH MOJABIISET, & METWJICHOBBIA CUHUN
u Y®-B paamnanus, Ha000pOT, CTUMYJIUPYIOT OHO-
CUHTE3 KapOoTUHOUAOB. IIpyu coBMeCTHOM JelicTBUU
Y®-B panunanuu u HO, a takke YO-B paguanuun
W METHJICHOBOTO CHHETr0 OMOCHHTE3 KapOTHHOHUIIOB
OCTaeTcsi Ha IIOCTOSIHHOM BBICOKOM YpOBHE IIO
CPaBHEHHIO C KOHTPOJIHHBIMU KJIeTKaMH. JlelcTBue
CTPECCOpPOB B OTAEIHHOCTH NPHUBOIUT K TOBBIIIE-
HUIO BHYTPUKIETOYHOW AaKTHBHOCTH aHTHOKCH-
JAHTHOM CHCTEMBI, B YAaCTHOCTH KaTaJla3HOH ak-
TUBHOCTH. [Ipy COBMECTHOM JEWCTBHUU CTPECCOPOB
HaOJroaeTcss CHHEPTrHYecKoe TO/IaBJICHUE Kara-
Ja3Hoi akTuBHOCTH KiieTok Dunaliella.

MoxHo 3ameHnTh Ha OLeHKa MHTEHCHUBHOCTH
nepekucHoro okucienus nunuaoB (I10JI) xietok
nokazaina, 4To TepOuIMIHAs WHTOKCUKAIHS HOp-
(hIypa3oHOM TpH YCIOBHH HCKJIFOUEHHUS BIUSHUS
JIPYTUX CTPECCOPOB 3aMETHO IMOJAABIISIA 3TOT IMPO-
necc.MeTHIeHOBBIN CUHUI B OTACILHOCTU U COB-
MECTHBIE JIEHCTBUSI CTPECCOPOB MOBBIMNIAIM IPO-
LIECC MIEPEKUCHOTO OKUCIIEHUS JIUITU/IOB.
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Aoanmuenas Peaxyusi Knemox Dunaliella Ha /[eticmeue

Miixtalif Tobiatli Streslorin Tasiri Zamam Dunaliella Hiiceyralorindo
Adaptiv Reaksiyalar

Q.0.9li-zads, N.M.Zeynalova, I.1.9liyev, X.X.Mahorramova
Baki Déviat Universiteti

Isdo UB-B siialarin xroniki dozalar1, oksigenin faal formalarini amolo gotiron — metilen gdy boyadicist va
norfliirazon herbisidinin tasirlori zamani tacriibs va kontrol hiiceyralarinin biomshsuldarligi, karotinoidlerin
biosintezi, katalaza fermentinin aktivliyinin vo lipidlorin peroksidlogsmasi (LPO) prosesinin gostoricilori
verilmigdir. Miioyyon edilib ki, hiiceyrolorin metilen gdy boyadicisi, herbisid norfliirazon ilo islonmasi vo
UB-B siialarmn xroniki dozalari (hor saatda 4,5%10° erg/mm?) soraitindo intensiv yigilma rejimindo
becorilmasi onlarin biomoshsuldarligini azaldir. Askar edilmisdir ki, ayriligda norfliirazon herbisidinin
tasirinden hiiceyralordo karotinoidlorin biosintezi azalir, metilen gdy boyadicisi vo UB-B siialarin xroniki
dozalar1 ayri-ayriliqda ise, oksino, onlarda karotinoidlorin biosintezini artirir. Miioyyan edilmisdir ki,
stressorlarin ayri-ayriliqda tesiri hiiceyradaxili katalaza aktivliyini artirir, stressorlarin birlikde tesiri iso
Dunaliella hiiceyralorinin katalaza aktivliyini asagi salir. Norfliirazon LPO prosesini pozur, metilen goy
boyadicisi ayriligda vo stressorlarin birgs tosiri iso hiiceyralords lipidlorin peroksidlogsmasi prosesinin
yiiksolmasina gotirib ¢ixarir.

Acar sozlar: yasil mikroyosun,  biomahsuldarliq, norfliirazon, metilen géy boyadicisi, UB-B siialanma,
karotinoid, katalaza, lipidlarin peroksidlasmasi

Adaptive Response Of Dunaliella Cells Against Stressors Of Various Nature
Alizadeh G.1., Zeynalova N.M., Aliev I.1., Magerramova Kh.Kh.
Baku State University

Bioproductivity, biosynthesis of carotenoides, catalase activity and lipid peroxidation (LPO) of control cells
as well as cells exposed to chronic UV-B radiation have been studied in the presence of the generators of
active oxygen forms — methylene blue and herbicide norflurazon. Bioproductivity of the cells decreased
when treated with norflurazon (NF) and methylene blue under intensive cultivation of the algae at chronic
UV-B radiation (4.5 *10° ergs/mm? per an hour). NF was found to suppress, while methylene blue and
chronic UV-B radiation stimulate biosynthesis of carotenoids. Acting individually these stressors increased
intracellular catalase activity, whereas joint action of the stressors caused synergetic suppression of catalase
activity in Dunaliella cells. NF suppressed, but methylene blue and joint action of suppressors stimulated the
process of LPO.

Keywords: green microalgae, bioproductivity, norflurazon, methylene blue, UV-B radiation, carotenoid,
catalase, lipid peroxidation
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Vaziliyarpaq Qaytarmanin (Potentilla adenophylla Boiss.) Morfoloji-Anatomik

Qurulus Xiisusiyyatlori

V.S. Novruzov*, V.S. Mustafayeva

* Ganca Davlat Universiteti, Heydar Oliyev prospekti, 159 , Ganca AZ 2000, Azarbaycan;

E-mail: vnovruzovl@rambler.ru

Magalada Azarbaycan florasinda genis yayillan darman shamiyyatli vaziliyarpaq qaytarmanin
(Potentilla adenophylla Boiss.) ilk dafa miiqayisali morfolji-anatomik qurulus xiisusiyyatlori haqqinda
malumat verilir. Tadqgigatlar naticasinda govda, yarpag, saplagda askar olunan o6tiiriicii topalar,
onlarin qurulusu, formasi va yerlosmasi, 6zakda ehtiyat gida maddslarinin toplandigi yerliklor
diagnostik ahamiyyat kasb edir. Tlk dafs askar olunan nisanalar va digar molumatlar Azarbaycanin

Milli florasimn tartibinda istifads oluna bilar

Acar sézlar: fosila, cins, nov, filogenez, yarpaq, agizciq, xlorenxima

GIRIS

Qaytarmanin Simal yarimkiirasinin soyuq vo
miilayim iqlimli orazilorinds 500, Qafgazda 45,
Azarbaycanda ise 31 novii yayilmigdir. Bu novlor
ot, yarim kol va kol bitkilaridir.

Voziliyarpaq qaytarma goxillik ot tipli, al¢aq-
boylu bitkidir. Giicli inkisaf etmis kok sistemino
malikdir. Yeriistii orqanlari six sokildo sado vo va-
zili tiikciiklorlo Ortillmiisdiir. Cigaklari uzun sap-
laglar tizorindo tok-tok diiziilmiisdiir, kasaciq va
kasa altligina malikdir, onlarin say1 5 adad olur.

Azorbaycanda Boyiik vo Kicik Qafqazin alp
¢omoanlarinda, otlaglarda, dag yamaclarinda yayil-
musdir (diopa Aszepbaiimkana, 1954).

Xalq tobabatinds kokiimsovlarindan mods-ba-
girsaq, ishal xastoliyinds daxilo, bogaz agrilarinda
Vo yaniqlarda iso Xxarici dorman vasitosi kimi isti-
fada edilir.

[k dofo olaraq bitkinin miigayisoli morfoloji-
anatomik qurulusu 6yranilmisdir.

MATERIAL VO METODLAR

Tadqiqt iiclin materiallar Kicik Qafqazin si-
mal-sorg hissasinin yiiksok dagligindan (Goy-gol,
Daskason rayonlar1) gotiiriilmiisdiir. Gotiiriilmiis
nimunslordon hom herbari hazirlanmis, hom do
anatomik toadqigatlarin aparilmast tigiin - 70%-li
spirtdo fikso edilmigdir. Hom toza, hom da spirts
qoyulmus materialdan miivoqqsti vo daimi prepa-
ratlar hazirlanmigdir. Preparatlar mumi gobul
olunmus anatomik metodlar (baBryTo u ap., 2001;
Novruzov, Mustafayeva, 2006; Qurbanov, 2009;
Osgorov, 2010; T'yceiinoBa u ap., 2012) asasinda
hazirlanmigdir. Kasiklor safranin, fliiroglutimisinin
spirtds mahlulu ils vo son olaraq xlorid tursusunda
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yod, kalium-yod ilo va sudan Ill-iin spirt mahlulu
ilo ronglonmisdir.

Bitkinin vegetativ organlarinin morfoloji xi-
susiyyatlorini “MBC-2” binokulyar lupasinin ko-
mayi ilo hazirlanmig preparatlar iso “MBC-3" va
“Biolam” mikroskoplarinda tadqiq olunmusdur.
Anatomik sokillorin gokilmasinda “RA-4" gokil
aparatindan istifado edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Anatomik todgigatlar nsticesinde mioyyan
edilmisdir ki, yarpagin daxili qurulusu, xarici qu-
rulusu Kimi, tamamilo uygun vazifalor hayata kegi-
rir (Sokill). Enina kasikdo dorzoventral quruluslu-
dur, yoni st sath alt ssthdon kaskin farglonir. Xa-
ricdan bir gat doriciklo shato olunmusdur. Dariciyin
tizorinda nisbaton qalin kutikul tabagasi amalos gol-
migdir. Daricikdon daxilo 2 qat goparvari parenxim
hiiceyralari yerlosir. Bela qurulus kserofit bitkilarin,
yarpaqlarina xas olan oslamatdir. Daricik tizarinda
six sokilda sado Vo vozili tik ortiyii inkisaf etmis-
dir. Copar parenximi hiiceyralori six yerlogmislor,
onlarin igarisinds ¢oxlu miqdarda xlorofil danacik-
lori yerlasir. Fotosintez asason bu hiiceyralords ge-
dir. Bu prosesds yarpagin torpagdan vo havadan
almis oldugu qgeyri-lizvi maddalor giines siiasindan
alinmig enerjinin kémoayi ilo tizvi maddoslors, daha
dogrusu tizvi maddalorin kimyavi enerjisina gevri-
lir. Stingarvari parenxim 4-5 qat hiiceyradon toskil
olunmagla nisbaton zoif inkigaf etmigdir. Bu hiicey-
ralor nishaton seyrak yerlosdiyindan vo yarpagin alt
sathina tarof yonaldiyinden, gaz miibadilesinds va
suyun buxarlanmasinda (transpirasiyada) daha ya-
xindan istirak edirlor. Bu parenximds xlorofil dans-
lorina malikdir, ona goro assimilyasiya prosesinda
do istirak edir.
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Sakil 1. Potentilla adenophylla Boiss. Yarpagin anatomik qurulusu. 1 — tiikciik, 2 — doricik, 3 — vozili tiikkciik, 4 —
¢oparvari paranxim, 5 — singarvari paranxim, 6 — alt daricik, 7 — agizciq, 8 — sklerenxim, 9 — floyem, 10 — ksilem

Yarpaqda otiirticii toxuma, xiisuson ksilem ele-
mentlori, giicli inkisaf etmisdir. Markazds bir adod
irihocmli kollateral tipli otiirticii topa yerlosir. Ksi-
lemds ¢oxsayli su borulari (30-35 adad) vardir. On-
lar sixsokildo parenxim hiiceyralori ilo ohato olun-
musdur. Floem yarpagin alt sathino dogru yo6nol-
migdir. Floemdoan yarpagin olt ssthino dogru 3-4
gatdan ibarat sklerenxim (yumsaq liflar) amalo gal-
misdir.

Bu, yarpaga elastiklik vo moéhkamlik verir.
Agizciglara yalniz alt sothdo rast galinir. Todgigat-
lar gostormisdir ki, yiiksoklik artdigca agizciglarin
miqdarimnin Vs saymin ¢ox olmasi hesabina hacmlori
kigilir.

Anatomik todqiqatlar gostordi ki, yarpaq eko-
loji qrupuna gors kriokserofitdir. Bu yaxs1 inkisaf
etmis kutikul gatimin olmasi, hor iki sothds six tiik
Ortllylinlin inkigaf etmosi, doricik hiiceyralorinin
xirda va Kip yerlosmasi, agizciglarin alt sathds ol-
masi, tiik kutikul biikiiklor vasitasilo miihafiza olun-
masi, mezofildo mexaniki toxumanin inkisaf etmo-
si, yarpagin histoloji elementlarinin kip yerlosmasi
Vo s. ila saciyyalonir.

Saplag. Artiq stibut olunmusdur ki, saplagda
otlirlicii toxumanin yerlosmo gaydast vo qurulusu
taksonomik shomiyyat kasb edir. Saplagin qurulu-
sunu daha otrafli 6yronmok magsadilo kokbogazin-
dan (Bazipetsioldan), yarpaqciqlarla ortiilon hisse-
yadok (Peripetsiol) ardicil kasiklor edilorok tadqiq
edilmis vo sxematik sokili (Sokil 2) verilmisdir. Bu-
nunla yanas1 Mezopetsiol hissanin anatomik quru-

lusu iso tam verilmisdir (Sakil 3). Bu zonada saplaq
enina kasikdo alt sathdan dairavi, tist sathdan isa
kiinclii qurulusludur. Xaricdan bir gat daricikls oha-
to olunmusdur.

Bu hiiceyralor six yerlosir, dairovi formali-
dirlar vo xarici qilaflari galinlagsmigdir. Dariciyin
tizorinda kutikul tabagasi amols galmisdir. Saplagin
tizori tiikciiklorlo 6rtiilmiisdiir. Daricikdon daxilo 3-
4 gat xlorenxim inkisaf etmigdir. Xlorenxim vege-
tasiya miiddati qisa olan dagliq arazids stiratlo inki-
saf edon govdods lizvi gida ¢atismamazligina bir
uygunlasma olaraq amalos golmisdir.

Saplagin asas hissasini saplag parenximi tutur.
Bu hiiceyralor dairavi formali olmagla six yerlos-
miglar. Onlar saplagqda arasikasilmoadan davam edon
miixtolif istigamotli miibadils reaksiyalarinin icragi-
sidirlar. Bu hiiceyralor yiiksok daracads miirokkab
fizioloji gabiliyyato malikdirlor.

Saplagda bir adad irihacmli ssas topa, 2 adad
iso (kiinclords) olvo topalar amalo golir. Osas to-
pada ksilem giiclii inkisaf etmisdir. Topa kollateral
tiplidir. Ksilemds su borular1 bir-birinin arxasinca
diiziilorak 9-10 sira amoalo gatirir. Hor sirada 5-7
adad su borusu olur. Onlarin qilaflar1 nazare garpa-
caq doracods qalinlasmigdir. Bu da 6z névbasinds
6z funksiysint yerino yetirmoklo yanasi, saplaga
xeyli méhkomlik verir.

Saplaq anatomik qurulusuna goro krioksero-
fitdir. Bu, six tiik ortiiyiiniin vo kutikulun inkisafi,
doricik hiiceyralorinin xarici qilafinin galinlagsmasi,
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Sokil 2. Potentilla adenophylla Boiss.
zonalalariin sxematik anatomik qurulusu.
1 —olavo topa, 2 — asas topa, 3 — ksilem, 4 — floyem

Saplag

Sakil 3. Potentilla adenophylla Boiss.

Saplagin anatomik qurulusu. 1 — kutikul, 2 — doricik, 3 —
xlorenxim, 4 — olavs topa, 5 — saplag parenximi, 6 —
floem, 7 — ksilem, 8 — tiikciik

saplaq parenxim hiiceyralorinin six yerlogsmasi, otii-
riicti toxumanin giiclii inkisafi vo s. ilo Xarakterizo
olunur.

Govda. Govda enina kasikda dairavi qurulus-
ludur (Sokil 4). Xaricdon bir gat doriciklo ohato
olunmusdur. Bu hiiceyralor dairovi formali xirda
hocmli olub six yerlogmislor. Dariciyin xarici qilafi
galinlasmusdir. Gévdonin tizori six sokildo tiik or-
tiyl ilo shato olunmusdur.
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Vaziliyarpag Qaytarmanin (Potentilla adenophylla Boiss.)

Doaricikdan daxilo 2-3 gat xlorenxim inkisaf
etmisdir. Xlorenxim iizvi ¢atismamazligina bir uy-
gunlagsma olaraq amalo golmisdir. Bu hiiceyralords
xlorofil donolori oldugundan onlarda fotosintez
prosesi gedir.

Qabiq parenximi 5-6 qat hiiceyrodon toskil
olunmusgdur. Bu hiiceyralor dairovi formali olmaqla
six yerlogsmisdor. Bu parenxim pargalanma reaksi-
yalarinda ehtiyat qida maddolorinin ifrazinda vo s.
proseslorda istirak edirlor.

Govds topa qurulusludur. Topalarin say1 12-16
odad olur. Topalar kollateral tiplidir. Topada ksilem
elementlari giiclii inkisaf etmigdir. Ksilemda su bo-
rulari siralar omols gotirmisdir. Hor topada su boru-
larinin say1 12-18 odod olur. Bu govdenin giiclii
inksafina zomin yaradir. Mexanik toxuma giiclii in-
kisaf etmisdir. Sklerenxim liflori floem sahociklori
otrafinda papagabonzor sokildo yerlogir. Bu liflor
mohkom vo elastikdir. Topalar sorbost vo aralidir
sira ilo diziilmiislor.

Onlarin arasinda parenxim hiiceyralorindan
ibarat enli 6zok siialar1 sarhad toskil edir. Gévdanin
morkozini 6zok tutmusdur. Burada 6zok nisbaton iri
hiiceyralordan omola golmisdir. Ozok giiclii inkisaf
etmisdir. Ozoyin morkozi hissesi daha iri hacmli
parenxim  hiiceyralori ilo, topalarla sorhadlogon
hissasi isa xirdahocmli hiiceyralarlo tutulmus olur.
Ozokdan gabiga dogru radial istigamotdo ¢ox ensiz
parenxim hiiceyrolorindon ibarot 6zok stialari
uzanir. Ozokdo ehtiyat sokilindo nisasta vo basqa
tizvi maddalor toplanir. Toplanmis ehtiyat bitkilori
qis saxtalarindan qoruyur, ilk yazda isa bitkinin qi-
dasinin asasini togkil edorok onun normal inkisafina
Zomin yaradir.

Govdonin anatomik qurulusunda otiiriicii vo
mexaniki toxumanin giiclii inkisafi, six tiik ortiiyii-
niin amolo goalmasi, doricik hiiceyralorinin xarici
qulaflarinin galinlagmasi, xlorenximin inkisafi vo s.
ilo xarakterizo olunur. Otiiriicii topalarin qurulusu
omola galmasi formasi yalniz hamin név ii¢iin xa-
rakterikdir vo diagnostik nisana Kimi istifads oluna
bilor.

Kok. Kokiin ucundan kdk bogazinadak ardicil
kasiklor edilorak qurulusu 6yranilmisdir. Kok birinci
qurulusda gabigdan vo markozi silindirdon togkil
olunmusdur (Sakil 5). Kokiin ucu xaricdon bir gat
epiblem hiicey ralorinin ohatosindadir. Onlar nisbo-
ton iri hacmli, dairovi formalidirlar. Bu hiiceyralor
torpagdan suyu vo mineral duzlarm su mohlulunu
sorub daxili toxumalara kegirir. Dagidigr vozifoya
uygun qurulus gazanmisdir, bels ki, bu hiiceyralarin
qulafi nazikdir, tizarinds kok tiikciiklori amalo galir.
Burada tiikciik bitkinin sorucu aparati vazifasini ye-
rina yetirir. ©Omici tellor epiblem hiiceyrasinin ¢1-
xintis1 sokilinds inkisaf etmisdir. Onlarda vakuollar
giiclii inkigaf etmisdir.



Novruzov va Mustafayeva

Sakil 4. Potentilla adenophylla Boiss. Govdonin anatomik qurulusu. 1 — kutikul, 2 — tiikkciik, 3 — doricik, 4 — xlorenxim,
5 — qabiq parenximi, 6 — sklerenxim, 7 — floem, 8 — ksilem, 9 — 6zok

Sakil 5. Potentilla adenophylla kdkiiniin birinci anatomik qurulusu. 1 — epiblem, 2 — kok tiikciiyti (amici tel), 3
— ekzoderm, 4 — mezoderm, 5 — endoderm, 6 — peritsikl, 7 — floem, 8 —ksilem.

137



Kokiin T qurulusunda gabiq 6zii 3 his- sadon
toskil olunmusdur. Epiblemdon daxilo bir qat
ekzodermdan togkil olunmus hiiceyra qatidir. Ek-
zoderm hiiceyralari iri hacmli va goxbucaqgli for-
mali olmagla uducu parenximin basqa hiiceyro-
larindon farglonir. Ekzodermdoan daxilo dogru me-
zoderm yerlasir. Bu hiiceyralor quruluguna va for-
masina gora dayisir. Bela ki, markozo dogru onlar
irilogir, girdalosir vo nisboton seyrok yerlosir, en-
dodermls sarhadlagan hissads yens dos kip yerlos-
moya baglayir vo onlarin hacmi daha da kigilir.

Bu hiiceyralordo nazik qilafli olurlar. Me-
zoderm hiiceyralarinin nishaton seyrok yerlosmasi
kokdo aerasiyani yaxsilagdirir. Birinci gqabigin an
daxili qati endodermdir. Bu hiiceyralor bir gat
olmagqla kip diiziilmiisdir vo morkazi silindri xa-
ricdon 6rtmoklo miihafizaedici qursaq vozifasini
gortir. Bu hiiceyralorin qilaflar1 galinlasmisdir. Bu
hiiceyralorin arasinda asason ksilem siilarinin qar-
sisinda qilaflar1 qalinlagmayan buraxici hiiceyralor
yerlosir. Onlar gabigla morkoazi silindr arasinda
olago saxlayir. Peritsikl bir qathidir.

Ksilem siialar tetrarx tiplidir. Hor siiada 5-
6 odad Kip yerlogmis su borusu olur. Floem ksilem
stialar1 arasinda adaciglar soklinds yerlosir.

Kokiin birinci qurulusdan ikinci qurulusa kec-
mosi kambi gatinin amalo golmasindon baslayir.
Kambi peritsikl hiiceyralorinin aktivlosorok boliin-
masi naticasinds amolo golon parenxim hiiceyro-

Vaziliyarpaq Qaytarmanin (Potentilla adenophylla Boiss.)

lorindon baslangic gotiiriir. Kokiin ikinci quru-
lusunda ksilem bir sira dayisikliklora ugrayir, mor-
kozdo 6zok formalasir vo onda ehtiyat sokilinds
maddaslor toplanir. Fellogenin faaliyyati noticasinds
epiblem peridermls avoz olunur. Kokdon govdaya
kecid boylik maraq dogurur. Sokildon goriindiiyii
kimi hor yarpaq saplagina 3 odod topa yonalir.

ODOBIYYAT

®duiopa Azepoaiigxana (1954) baky, 1. 5, 110 c.

Bbaryro I'.A, Epemun B. M, Kurap M.IIL
(2001) Atnac mo aHaTOMHM pacTeHHil. MUHCK:
Vpaxaii, 245 c.

Qurbanov E. Ali bitkilorin sistematikasi, Baki,
2009, 294 s.

osgarov. A.M. (2010) Azorbaycan florasinin
konspekti. Baki, 183 s.

I'yceitnoBa I.A., AameB Bb.M., I'yceiinos
A.M., AckepoBa I.H. (2012) Dxoatuyeckue
MPOOJIEMBI TIOYB, PACTEHUIA W MUTATEIBHBIX Be-
niecTB. Marepuansl MeXayHapoIHOH HaydHOR
koHpepenuun OtaeneHuss ArpapHBIX HayK
HAHA, baxky, 42 c.

Novruzov V.S, Mustafayeva V. (2006) Boyiik
damirovoyu bitkisinin morfooji-anatomik quru-
lus xiisusiyyatlori. AMEA Regional EIm Marka-
zinin Xabarlar macmuasi, 21:4-8.

AnatoMo-Mopdgoaorndyeckne Ocodbennoctu Crpoenns Jlamuarku Kese3ncroit
Potentilla adenophylla Boiss.

B.C.Hospysos, B.C.MycradaeBa

Isnooicunckutl 2ocyoapcmeentulil yHugepcumen

BriepBbie H3y4YeHbI CPAaBHUTEBHBIC aHATOMO-MOP(OIOTHUECKHE OCOOSHHOCTH MUPOKO PacIpOCTPAHEHHON
BO (uope AsepbaiipkaHa JIeKapCTBEHHOIO pacTeHMs — jamdatku skenesucrtoir (Potentilla adenophylla
Boiss). B pe3ynbTare NpoOBECHHBIX UCCIICOBAHHUI BBISBICHO, YTO CTPOCHHE, GOPMA U PACTIONOKEHHE MTPO-
BOJIAIIMX MyYKOB B YEPEIIKe, JUCTE U cTebie, a TaKXKe 0COOCHHOCTH HAKOIUICHHS 3aMacHBIX MUTATEIBHBIX
BCIIECTB B APEBECUHE UMCHOT AMArHOCTHYCCKOC 3HAYCHUC. HOJ’Iy‘IeHHBIe PE3YIBTATEI MOT'YT 6BITI) HUCIIOJIb-

30BaHbI Ipu padoTe Haj (iopoi A3zepbOaiimpkaHa.

Knroueswle cnosa: cemeiicmeo, poo, 6uo, puiocenes, IUcCm, yembuyd, Xi10PEeHXUMA
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Features Of Morphological And Anatomical Structure Of Potentilla adnophylla Boiss.
V.S. Novruzov, V.S. Mustafaeva
Ganja State University
Information on features of morphological and anatomical structure of Potentilla adenophylla Boiss., which is
widely distributed medicinal plant in the flora of Azerbaijan has been presented for the first time. The study
revealed that the structure, shape and location of the vascular bundles in the petiole, leaf and stem, as well as
characteristics of the accumulation of reserve nutrients in the wood are of diagnostic value. The obtained re-
sults can be used for the investigation of the flora of Azerbaijan.

Keywords: family, genus, species, phylogenesis, leaf, stomata, chlorenhima
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Kosmik Tasvirlor 9sasinda Kiir-Araz Diizanliyinin Soranlasmis Torpaglarinin
Xoritalosdirilmasi voa Onunla Miibariza Tadbirlori

R.M. Heydoarova

AMEA H.O.8liyev adina Cografiva Institutu, H.Cavid kii¢., 31, Baki AZ1143, Azorbaycan

Taqdim olunan isdo 2012-Ci ildo ¢okilmis ISZ “SPOT 6” tosvirlorinin islonmoasi asasinda Kiir-Araz
diizonliyinin soranlagsmis torpaqlarimin xaritalosdirilmasindon damsihir. Kosmik tasvirlorin analizi
naticasindd molum olmusdur ki, tadqiq olunan orazido 500 min ha sahs yiiksok soranlagmis
torpaqglardan va soranhqlardan ibaratdir. Kiir-Araz diizanliyindJ torpaqglarin soranlasmasi prosesi ilo
miibarizs iiciin maqalada aqrotexniki vo aqromeliorasiya tadbirlari iizra maslohatlor verilmisdir.

Acar sozlor: Kiir-Araz diizanliyi, soranlasmis torpaqlar, Xoritalasdirilma, kosmik tasvirlar

GIRIS

Kond tesarriifatinin davamli inkisafinda tor-
paqlarin miihafizasi vo bitkilar altinda somorali isti-
fadosi osas masalo sayilir. Kiir-Araz diizonliyi diin-
yanin qadim okingilik rayonlarindan vo insanlarin
maskunlagdigi rayonlardan biridir. Bir ¢ox iller
orzinds kond tosarriifati sahslorindo aqromeliorativ
tadbirlors diizgiin riayst edilmadiyinden, Kiir-Araz
diizonliyindo torpaqlarin xeyli hissasi sorlasaraq
yararsiz voziyyoto diismiisdiir. Belo bir vaziyyat,
diizonliyin orazisinds kond tesorriifatina xeyli zoror
verir va bu torpaglarda becarilon bitkilorin moh-
suldarliginin azalmasina sabab olur. Todqiqat srazi-
sinds torpaq-qrunt soraiti va torpaqlarin meliorativ
voziyyati nozers alinaraq, 1934-35-ci illordo Kiir-
Araz diizonliyin Mugan-Salyan massivindo, 1951-
52-ci illordo Mil diiziindo kollektor—drenaj sobos-
kolari g¢okilmisdir. Belaliklo, 1985-ci ilo kimi dii-
zonliyin orazisinde 20 min km ¢ox agiq, qapali
drenaj vo sutoplayicilar ¢okilmis vo xeyli sahodo
meliorativ tadbirlor aparilmigdir. Kiir-Araz diizen-
liyinds apardigimiz ekoloji yoxlamalar gostorir ki,
¢okilmig drenaj sabakalarin, sutoplayicilarin va kol-
lektor saholorin bir ¢ox hissasindo onlarin yanlar
dagilmis eloco do igerisinin qamis vo digar su sevar
bitkilor basdigindan, onlar normal iglomir vo yaxud
axinlart dayanmisdir.

Diizonliyin orazisinde aparilmis, hidrogeoloji
tadgigatlarin naticalorindan aydin olur ki, bu srazi-
da grunt sularin soviyyasi asason, 1,5-5 metr mine-
rallagmasi isa, suyun hor litrinde 10-50 q arasinda
doyisir. Miioyyon olmusdur ki, diizonliyin conub
hissosindo qrunt sular1 dorindo, simalda iso, nisbo-
ton dayazda yerlosir.

Qobul olunmus normalara asason meliorasiya-
tikinti qurgularinin istismar miiddati 35-40 il nozor-
do tutulur. Ancaq diizonliyin orazisindo ¢okilmis
kollektor-drenaj sobokolarinin istismar miiddati ar-
tiq bir nega ildir ki, basa ¢atmisdir. Ona gora do on-
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larin ¢ox hissasi layiho giiciinds isloys bilmir vo
yaxud islotmok miimkiin olmur.

Son iller diinyanin inkisaf etmis oksor dovlat-
lori kond tosarriifat1 vo digor torpaq sahalorinin xa-
ritoys alinmasinda Yerin siini peyklorindon ¢okil-
mis tosvirlorindon genis istifads edirlor. Tadqiqatlar
gostorir ki, kosmosdan ¢ox kanalli aparilmis tosvir-
lorin emal1 asasinda, qisa vaxt orzinds 100 min hek-
tarlarla orazilords kond tosarriifati sahalori vo digar
obyektlari xaritoya almaq eloca do homin saholorda
soranlagsmig torpaq sahoslorini miioyyan etmak olur.
Adi todqiqat tisullarina nisbaton, bu islore 5-6 dofo
az vasait sarf edilir, homds daha diizgiin aparilir.

MATERIAL VO METODLAR

2012-ci ilde “SPOT-6" Yerin siini peykindon
Azorbaycan orazisinin - 0,50-0,59, 0,61-0,68, 0,79-
0,89 mkm diapazonlarda tasvirlari ¢okilmisdir.
Kosmosdan ¢ox kanalda ¢okilmis tasvirlorin ema-
linda soranlasmis torpaq sahslorin alinmasinda
ERDAS- isoqata alqoritmi asasinda klaster analizi
isulundan istifads edilmisdir. Kosmik tasvirlorin
ilkin emalinin yerina yetirilmasi magsadilo cografi
molumatlar sistemi (CMS) verilonlor bankindan,
eloco do tosvirlorin radiometrik korreksiyasi tigiin
Kiir-Araz diizenliyin torpaq xaritosindon istifado
edilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Yerin siini peykindon ¢okilmis tasvirlorin ra-
gomli emali osasinda, Kiir-Araz diizenliyinin
1:50000 miqyasinda kond tosarriifat1 sahalori xaritosi
hazirlanmigdir. Qeyd etmok lazimdir ki, kosmik
tosvirlorin emal1 asasinda Kiir-Araz diizenliyin kond
tosarriifatt saholorinin hazirlanmig xaritosindo okin
sahalari, o ciimladan baglar, tiziimliiklar, oriis torpaq
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2012 - crilde "SPOT-6" Yerin suni peykindon ¢okilmis tosvirlorin roqomli
emalina asason Kiir-Araz diizenliyinin kand tosarriifati sahalori
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Kiir-Araz diizanliyinin sorlagsma xaritasi
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naticasinde CMS texnologiyasimin
komayi ilo tortib edilmisdir.
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saholori, gollor, ¢aylar, yasayls montoagelori, (ra-
yonlar, kandlar va s. obyektlor) taninmagla barabar
eyni zamanda homin orazids soran torpaq sahalori do
miloyyon edilir. Asagida 2012-ci ildo “SPOT-6”
peykindon ¢okilmis tasvirlarin emali asasinda Kiir-
Araz diizenliyinin 1:50000 miqyasinda hazirlanmis
xaritasi verilmigdir (Sokil 1).

2012-ci ildo “SPOT -6" peykindon ¢okilmis
tosvirlorin emali asasinda Kiir-Araz diizonliyi orazi-
sinin hazirlanmig kond tesarriifati saholori xarite-
sindon goriiniir ki, bu orazids torpaglarin toxminon
1/4 hissosi okin (donli bitkilor, pambiqg, bostan vo
taravaz, elaca da coxillik okinler, liziimliiklor, baglar)
saholori toskil edir. Toadqiqat arazisinds, az miqdarda
mesa vo kolluglara tosadiif edilir. Hesablamalar gos-
torir ki, Kiir-Araz diizonliyin miixtslif kond tosor-
riifat1 saholori arasinda Oriis saholor, basqa saholora
nisbaton daha c¢ox saholari shato edir. Eloco do bu
torpaglarin  xeyli hissosi yiiksok sorlasmis vo
soranlardan ibarstdir. “SPOT-6" Yerin siini peykin-
don ¢okilmis tosvirlorin emali naticasinda Kiir-Araz
diizenliyin kond tesarriifatt saholori xoritosi hazir-
lanib qurtardigdan sonra, homin xoritonin asasinda
cografi molumatlar sistemi (CMS) texnologiyasinin
komoyi ilo kontakt iisulundan istifads olunaraq, bu
orazinin sorlasma xaritasi tortib edilmisdir (sokil 2).
Kiir-Araz diizonliyin sorlagsma xaritosindon goriiniir
ki, bu orazinin torpaglarinin toxminon yarisini orta,
yiiksak sorlagsmis vo soran torpaq sahalari togkil edir.

Miiayyan edilmisdir ki, 2012-ci ildo Kiir-Araz
diizenliyin orazisindo yiiksok sorlasmig vo soran
torpaqglarin sahosi toxminon 450 min hektara catir.
Kiir-Araz diizenliyindo aparilmis torpaq tedqiqatlari,
eloco do kosmik tosvirlorin emali naticalori gostarir
ki, diizonliyin basqa orazilorine nisbaton, Sirvan
diiziinds torpaglar daha ¢ox soranlagmisdir.

Tacriibalar gostarir ki, tadqiqat arazisinds tor-
paglarin yiiksak doracads sorlagsmasina vo soranlas-
masina osas sobab, homin saholordo kollektor-
drenaj sobokosinin borbad voziyyotdo olmasidir.
Aparilmig tacriibalor naticasinde miiayyan edilmis-
dir ki, suvarilan torpaqlarm sorlagsmasina osas so-
bab, duzlu qrunt sularmin yerin {ist qatina kimi
galxmasidir. Belaliklo, torpaglarin sorlasmasinin
osas yollarindan biri, kond tosorriifati vo okin sa-
halarinds buxarlanma yolu ils su itkisine yol veril-
masidir. Bunun {i¢iin, suvarilan torpaq sahalorinda
ot tarlali okin sisteminin totbiqi ohomiyyatlidir.

Ot bitkilori, xiisusan yonca, torpagin sathini
kolgalandirdiyindan, torpaq sathindon gedsn buxar-
lanmanin miqdarin1 azaldir. Qeyd etmok lazimdir
ki, yoncanin koklori torpagin 1 m, hotta 1,5 m,
dorinliyine kimi geds bilir. Belaliklo, kok sistemi
torpagin gostordiyimiz dorinliyina getdiyi {igiin,
homin sahslords yerlason qrunt sularindan istifada
edib, onu ¢ox buxarlandirir vo onlarin saviyyasini
xeyli asagr salir.
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Tacriibalar naticasinds miioyyan edilmisdir ki,
bir vegetasiya miiddstinds yonca bitkisi, torpagda
grunt sularinin saviyyasini toxminan 50-80 sm asa-
g1 sala bilir. Six yonca becarilon sahads, torpagin
izori kolgalonir vo buxarlanma zaifloyir ki, bu da
torpagi sorlagmadan qoruyur. Eyni zamanda, yonca
torpaqda xirda topavari strukturun amolo golmasino
alverisli sorait yaradir. Bununla barabor, yonca bit-
Kisi torpaqda qida maddoslarinin, xiisusilo azotun,
toplanmasina kdmoklik edir. Bels bir voziyyat, son-
raki illor homin saholorde kond tosarriifati bitkilo-
rinin yaxsi inkisaf etmasi iiciin slverigli sorait ya-
radir.

Ot bitkilorinin kdk sisteminin torpaqda yarat-
dig1 struktur bir nego il arzindo 6z miisbat tasirini
gostora bilir. Basqa s6zlo desok, suvarilan torpag-
lar1 sorlagmadan miihafizs edir. Belaliklo, suvarilan
torpaglarin sorlagsmasi prosesinin qarsisni almaq
iiclin, kond tesorriifati okin sahoslorinde asagidaki
aqgrotexniki vo aqromeliorativ tadbirlora diizgiin
riayat etmok lazimdir.

1.Suvarilan torpaglarin strukturunun korlan-
masinin qarsisini almaq va okin saholorinds bitki-
lorin inkisafin1 yaxsilagdirmaq {igiin, diizgiin nov-
bali okin, tadbiq edilmalidir.

2.Torpaqda humusun vo bagqa qgida element-
lorinin artmasina sorait yaradilmalidir.

3.Kond tosarriifat1 sahalarinds kollektor-drenaj
sabokasinin axinlarina nazarat edilmolidir.

4.Qrunt sularinin saviyyasinin galxmamasi
iclin, okin sahalorina suyu, bitkilor {igiin avval-
codon miiayyan edilmis normalar {izrs vermak.

5. Torpaqdan istifade vaxti aqrotexniki vo
agromeliorativ gaydalara amal etmok, tohliiko sa-
halori yarandigi vaxt, onlara qarsi agromeliorativ
todbirlar aparilmalidir.
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Kaprorpaduposanue CosionuaxkoBbix IlouB Kypa-Apakcunckoit Huzmennoctu Ha OcHoBe
Oo6padorkn Kocmuuecknx N3o0paxenuii 1 Mepbl bopsosl ¢ Humu

P.M. I'eiinapoBa
Hnuemumym zeocpagpuu um. I A.Anuesa HAHA

B nmamHOW pabote paccMmarpuBaeTcs KapTorpadupoBaHHE COJOHYAKOBEIX MMOuB Kypa-ApakcHHCKOH
HU3MEHHOCTH Ha ocHOBe 00paboTku cHUMKOB MC3 «SPOT-6», cnenanubix B 2012r. Pe3ynbTaTel 06paboTKu
KOCMUYECKHX CHHMKOB ITOKa3bIBAIOT, YTO Ha HCCieayeMoi tepputopuu Oosiee 500 ThIC. Tra SIBISIOTCS
BBICOKO 3aCOJICHHBIMU IIOYBAMU M COJIOHYAKOM. B cTaThe NaHbl PEKOMECHIAIMH 1O arpOTEXHUYECKUM WU
arpoMeNTMOpaTUBHBIM MEPOTPUSITHSIM, HANpPaBICHHBIM Ha OOpBOY C mporeccoM 3acoienus mouB Kypa-
ApaKCUHCKOW HU3MEHHOCTH.

Knrouesvie cnosa: Kypa—ApaKcuHCKaﬂ HU3MEHHOCNIb, COJIOHYAKOBblE NOY6bl, Kapmoepaqbuﬂ, Kocmudeckue
u3006padiceHus
Mapping of Solonchak Soils Of Kura-Araks Lowland On the Basis Of Processing of Space Images and

Control Measures

R.M. Heydarova

Institute of Gegraphy named after H.A.Aliyev, ANAS

Mapping of solonchak soils of Kura-Aras lowland on the basis of processing of images, taken from artificial
satellite «SPOT-6» in 2012, has been considered in the article. Results of processing of space images show
that more than 500 ths hectares on researched territory are high salinized soils and solonchak.
Recommendations on agrotechnical and agromeliorative measures have been given for controlling the

process of salinization of soils of Kura-Aras lowland.

Keywords: Kura-Araks lowland, solonchak soil, cartography, cosmic images
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hoyat yoluna 6tori bir nozar saldigda onun necs ¢o-
tin, kesmokesli vo eyni zamanda sorafli bir yol keg-
diyini goriiriik.

Boyiikkisi Aga oglu Agayev 1944-cii ilds Sa-
birabad rayonunda orta moktobi sla giymatlorls bitir-
dikdon sonra Azorbaycan Tibb institutuna daxil ol-
musdur. | kursda biitiin yoldaslarindan yasina va bo-
yuna gora balaca, lakin hokimlik taleyi boyiik olacaq
Boyiikkisi havasla tibb elminin darinliklorini 6yran-
moys baslayir. III kursdan o gecalari carrahi klini-
kada kegirir; IV kursdan iso toloba elmi comiyystds
foal istirak edir, elmi moévzular tizorinds ¢alisir.

Institutu bitirdikdon sonra Sabirabad rayonuna
corrah toyin edilir vo dorhal akademik Mirga-
simovun rohbarlik etdiyi klinikaya tokmillosmoyo
gondorilir. Praktiki bacarigini artirdigdan sonra o, 4
il miiddatindo Sabirabad MRX-da carrahi sdbanin
miidiri vazifasinds ¢alisir. Qisa bir miiddotds yiik-
sok niifuz qazansa da, elmlo masgul olmaq arzusu
onu tork etmir. 1954-cii ildo Boyiikkisi miollim 11
Moskva Tibb Institutunun corrahiyys iizro aspiran-
turasina sonadlarini verir va 4 yer ti¢lin sonad ver-
mis 13 naforin arasinda kegirilon imtahandan hamin
yerlordan birini tutmaga nail olur.

Ciizi aspirant togaiidiine gane olaraq o6ziini vo
ailosini boylik maddi sixintilara salsa da, elm
namina, yiiksak ixtisasli carrah olmagq tigiin bela bir
agir hayat yoluna sevins-sevina gadam qoyur.

Onun xatiralorindon oxuyuruq: “Manim yeni-
dan tohsil ii¢lin Moskvaya getmoyims atam-anam o
godar da sevinmirdilor. Ailo qurmamisdim. Yaxsi
maas alirdim, hormat sahibi idim. Boylik qardasim
Bakida oxuyurdu; kicik qardasim asgorlikds idi;
bacim moktabli idi, ailoys komok edan tokca man
idim. Amma mon gorarli idim. Sentyabrin 27-do
Baki-Moskva qatar1 ilo Moskvaya getdim. Oktyab-
rin 1-do institutun yatagxanasinda yer aldim. Zir-
zomids yerlogon bu soyug, nom otaqda ¢arpayida
uzanmigdim. Amma o gadar xosbaxt idim ki, man,
Agayev Boyiikkisi Agakisi oglu Moskva Ddvlat
Tibb Institutunun aspiranttydim. Mon gizli, slcat-
maz arzuma nail olmusdum”.
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Boylikkisi Agayev Andrey Vladimirovig Qul-
yayevin klinikasinda aspiranturani bitirir. Namizod-
lik dissertasiyasin1 miidafio edorok Hostorxan Tibb
Institutuna assistent vozifosing toyinatini alir. Hos-
torxanda caligdig1 qisa miiddotdo Boyiikkisi Aga-
yevin miisbot keyfiyyatlori 6z bahrasini verir: ona
mithaziro oxumaqg hoavals edilir va partiya elitasinin
mialico olundugu 4-cii idarays carrah-maslohotci
secilir. Cavan bir azorbaycanlinin gisa miiddotdo
Rusiyada belo miivaffagiyyst qazanmasi dogrudan
da ¢ox toqdiralayiq bir hal idi.

Hor baximdan yaxsi soraitli olmasina baxma-
yarag, elmi todqgiqatlarin1 votoninds davam etdir-
mayi Qgorara alir vo 1960-c1 ildo Bakiya gayidaraq
Onkologiya Institutunda corrah islomoya baslayir.
Boyiikkisi Agayev 1966-c1 ildo boyrokiistii vazi
hormonal funksiyasinin dinamikasinin naticalori
haqda II Moskva Dévlot Tibb Institutunda doktor-
lug dissertasiyasini miidafio edir. Homin miidafiods
¢ixis edon carrahiyys kafedrasinin miidiri, professor
Yorof demisdir: “Doktor Agayevin Moskvada et-
diyi namizadlik dissertasiya isindon sonra bir dok-
torlug va 3 namizadlik isi yazildi, indi miidafis etdi-
yi doktorluq isi isa ti¢ doktorluq vo on namizadlik
isi G¢lin kifayot edor”. O zamanki Sohiyys naziri
Foxri Vakilov B.Agayevi 1967-ci ildo tozo yaradi-
lan elmi sobaya rohboar toyin edir. Bu vazifads Bo-
yiikkisi Agayevin toskilat¢iliq bacarigi tizo ¢ixir: 2
il 7 ay orzinda SSRi-nin Morkazi Klinikalarina 180
aspirant va 120 Kliniki ordinator gondarilir.

1968-ci ildo Boyiikkisi Agayev Tibb Institu-
tunun Hospital carrahiyys kafedrasina professor segi-
lir. 1970-ci ilds yeni Sohiyys Naziri tayin olundugda
Boyiikkisi Agayev 6z xahisi ilo Elmi Sobanin raisi
vazifasindan azad olunur vo 1973-cii ildon bu giina
kimi corrahiyys kafedrasimin miidiri voazifasinds cali-
sir. Qisa miiddotdo onun yaratdigi moktob SSRi-do
6d yollar1 vo pankreas carrahiyyasi tizro markoz yer-
lordan birini tutur. Bir-birinin ardinca ¢oxsayli ixti-
ralar olunur va somaralagdirici tokliflor hoyata kegi-
rilir; doktorlug va namizadlik dissertasiyalar1 miida-
fia olunur. Hoar il 600-don ¢ox miirakkab amoliyyat-
lar yerina yetirilir. Ik USM, FQOS Respublikada
mohz Boyiikkisi Agayevin klinikasinda aparilir.

Boyiikkisi Agayevin istedadi, bacarigi, yorul-
maz is qabiliyyati dahi 6ndorimiz H.Oliyevin diq-
gotini calb edir: 1976-c1 ildon Sohiyys Nazirliyinin
4 Ne-li Idarasinds carrah-konsultant secilir. 1979-cu
ildo Boylikkisi Agayev Omoakdar elm xadimi adina
layiq goriiliir vo 1980-ci ildo Azarbaycan EA-nin
miixbir tizvii segilir.
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1988-ci ildo ET Qastroenterologiya Institutu
toskil olunur va Boyiikkisi Agayev bu instituta
direktor toyin olunur.

1989-cu ilds Boyiikkisi Agayev Azorbaycan
EA-nin hoqiqi tizvii segilir.

1990-c1 ildo Boylikkisi Agayev Azorbaycan
Ali Sovetinin deputati secilir. 1992-ci ilin oktyabr
aymin 18-do Ali Sovetin Sessiyasinda Azorbayca-
nin miistaqillik aktr gabul edilir vo orada Boytikkisi
Agayev ¢okinmadon, gorxmadan Azarbaycanin
miistoqilliyino imza atan deputatlarin corgesinds
yer alir. O, bu barado homisa deyir: “Mon foxr edi-
rom ki, 6lkomin vo millatimin an 6nomli tarixinda
mohz monim ds istirakim vo imzam olubdur”.

1999-cu ildo Boyiikkisi Agayev foaliyyatindos
yeni bir morhals baslayir — 0, M.A.Topgubasov adi-
na ET Klinik Tobabot Institutuna (hazirki Azarbay-
can Respublikasi Sohiyya Nozirliyi Milli Corrahiyya
Morkazi) direktor tayin olunur.

Bu illordo Boyiikkisi Agayev 6z ana xottino
sadiq galmagla foaliyystini davam etdirir: ganc
alimlarin birinci Beynolxalq Konfransi, professor
Zorgorlinin 70 illiyino hosr edilmis konfrans, Avro-
Asiya Beynalxalq Carrahlar vo qastroenterologlar
konfranslari kegirilir. Topgubasovun biistii qoyulur.
Institutun elmi vo praktiki hoyatinda boyiik doyi-
sikliklor bag verir; onlarla cavan kadrlar xarici 61-
kalarin gabaqcil elmi Markazlorino gondorilir; yeni
elmi sobalor yaradilir; elmi planlar yenilagdirilir va
zamanin tolobino uygunlagdirilir. 9 doktorluq va 20
namizadlik dissertasiyalar1 miidafio olunur; 8 mo-
noqgrafiya, 7 dorslik, 15 ixtira, 36 somoralosdirici
toklif, 18 metodik tovsiys, 296 elmi magals vo tezis
(onlardan 214-ii xaricdo) ¢ap edilir.

Tokco onu demok kifayotdir ki, Avroasiya
Beynalxalg Corrahlar va gastroenterologlarin 7, 9,
11-ci konfranslarmi Boyiikkisi Agayev Bakida
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kecirmis vo burada 35 xarici 6lkadon olan alimlorin
istirakina nail olmusdur.

2005-ci ildon Boyiikkisi Agayev “Coarrahiyys”
jurnalint tosis etmis vo bu jurnalin yiiksok elmi
Saviyyada nasr olunmasini tomin etmisdir. O, uzun
illordir ki, Respublika Carrahlar comiyyatino sadr-
lik edir; eyni zamanda bir ¢ox Beynoalxalq Corrahlar
comiyyatlorinin tizviidiir.

Boyiikkisi Agayev 0z yubileyino do olibos
goalmadi, tobabot elmina giymotli bir hodiyys boxs
etdi: bu il onun nofis ¢ap olunan, goxsayl sokil vo
sxemlords illustrasiya edilmis, son odobiyyat mon-
balori gostorilmis, super-qabiq ¢okilmis 808 sahi-
folik “Carrahi xastoliklor” darsliyi isiq {iziinii gor-
miisdiir. Tam moasuliyystlo demok olar ki, bels bir
darslik bu giina gadar olmayibdir.

Boyiikkisi Agayevin rohborliyi altinda 4 dok-
torlug vo 42 namizadlik dissertasiyast miidafio
olunmusdur. 8 darslik vo monografiyanin, 22 ixtira
Vo somoaralosdirici toklifin, 289 mogalo vo tezisin
miuollifidir. Onun tolobolori kafedra midirlori,
professor, dosent vazifolorini dasiyirlar vo diinyanin
miixtolif 6lkalorinds calisirlar. Bu giin do akademik
Boyiikkisi Agayev 6z foaliyystini davam etdirmok-
dodir.

Qoy ulu Tanri ona irayinds planlagdirdig: ar-
zularina ¢atmaqda yardimg1 olsun. Onu bu yubileyi
miunasibati ilo biitin homkarlar1, vatonimizin tibb
ictimaiyyati vo onu taniyanlar, minlorlo hoyata gay-
tardig1 xastolor adindan tebrik edir, Uca Tanrimiz-
dan saglam uzun omiir diloyirik!

Hidayat Isayev

t.e.d., professor, akademik M.Topcubasov
adina EImi-Carrahiyya Markazinin
direktor miiavini
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AMEA-nin Xaboarlari (biologiya va tibb elmlari), cild 69, Ael, soh. 148 (2014)

Coxhormatli Caolal miiallim!

Sizi Azarbaycanin elmi ictimaiyyati adindan
ad giiniiniiz miinasibatila iirakdan tabrik edir,
Siza uzun émiir, méhkam can saghgi, Azarbaycan
elminin inkigafi, xalqimizin va dovilatimizin rifah
namina samarali faaliyyat arzulayirq.

Siz — canli  TARIXSINIZ! Sizin ke¢ kasa
banzamayan, he¢ kimi takrarlamayan unikal elm
va hayat yolunuz var. Bu yol he¢ kimi tokrarlamur.
Siz orijinal, fundamental tadgigatlarin, diinya
elmina yeniliklar gatiran global naticalarin miial-
lifisiniz.

Siz  yer iizarinda hayatin asasini tagkil edan
fotosintez prosesini kompleks tadgiq etmakla elma
béyiik yeniliklaor vermisiniz. Fototanaffiis prosesi
ilo bagh 2lda etdiyiniz global natica isa diinya
elminin tarixina qzil harflarla yazilacaqdir.

Siz soziin 2SI Manasinda boyiik alimsiniz,
elma olan miinasibatiniz he¢ bir vaxt dayismayib.
Hamisa “Elm - haqigatdir!” fikrini asas tutmus,
haqigati dark etmayi hayatinizin asas amalt hesab
etmisiniz.Sizin boyiik uzaqgéranliyiniz va galacayi
gormak bacariginiz biitiin istigamatlarda éziinii
Sitbut etmigsdir.

Azarbaycanda elmin biitiin sahalarinin, o
ciimladan biologiya elminin inkisafinda Sizin
misilsiz  xidmatlariniz vardiwr. Respublikamizda
biologiya elminin yeni istigamatlaorinin, o ciim-
ladan, molekulyar biologiya, molekulyar genetika,
gen Va hiiceyra biotexnologiyasi, riyazi biologiya,
kompiiter biologiyast va bioinformatikanin biinév-
rasinin qoyulmast va asasl suratda inkisaf etdiril-
Masi Mahz Sizin adinizla baghdur.

Xiisusi qeyd olunmalidir ki, biologiyada in-
teqrativ yanasmalarin diinyada ilk tagabbiiskar-
larindan biri va mahz birincisi Siz olmusunuz.

Siz darin fundamental elmi boyiik praktika ila
birlasdirmayi bacaran nadir saxsiyyatlardansiniz.
Siz diinyada unikal hesab olunan bugda geno-
Sfondunun miiallifisiniz. Siz fundamental tadgigat-
larda aldiginiz elmi naticalori seleksiya isinda
maharatla istifada edarak coxsayl yiiksak mahsul-
dar va oatraf miihit amilloring davamh bugda
sortlart yaratmisiniz ki, bunlarin naticasinda bu
giin Azarbaycan xalqinin ¢orak problemi yoxdur.

Sizin rohbarliyiniz altinda Azarbaycanda bitki
genetik ehtiyatlart iizro Milli Program va biomiix-
tlifliyvin qorunmast vo somorali istifadasi stra-
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tegiyast islonilib hazirlanmig va Bitki Genbank:
yaradilmigdwr. Azarbaycanda tabii floranin dyra-
nilmasi sahasinda miihiim islor goriilmiis, nadir vo
nasli kasilmakda olan bitki va gobalaklorinin daxil
edildiyi “Azarbaycamin Qirnuzi Kitabi”nmin 2-Ci
nasri dorc olunmugdur.

Azarbaycanda doviatgiliyin qorunmasinda va
inkisafinda Sizin faaliyyatiniz danilmazdwr. Siz
giiclii bir saxsiyyat kimi an ¢atin dovrlorda sin-
madiniz, ayilmadiniz va biitiin tazyiglara matanatla
sina gardiniz. Uluéndarimiz,
Azarbaycanin memar: va qurucusu, xalqimizin
dahi oglu, gorkamli doviat xadimi Heydar Oliyeva
dayaq oldunuz. Bu giin da Heydar Oliyev siyasi
kursunun layiqli davamgisi, Azarbaycan déviatini
béyiik inkisaf yoluna c¢ixaran va beynalxalq
miqyasda yiiksak saviyyada tamsil edan Prezident
Itham Oliyeva dayagsiniz.

Siz béyiik bir elmi maktab yaratmisiniz. Calal
OLIYEV Maktabinin talabalari bu gun ham Azar-
baycanda, ham da diinyanin an qabagqcil olkala-
rinin aparict elm moarkazlarinda va universitet-
larinda ugurla ¢calisir, o7 elmi naticalari ilo genis
taninaraq Azarbaycan xalqina garaf gatirirlar.

Azarbaycan elminin diinyada taninmasinda,
tablig olunmasinda va beynalxalq elmi taskilat-
larla alagalor qurulmasinda da Sizin misilsiz
xidmatlariniz vardwr. 5-9 iyun 2013-cii ilda Bey-
nalxalq Fotosintez camiyyati tarafindan Bak: saha-
rinda diinyanin 32 olkasindan 350 niimayandanin
istiraky ilo Sizin yubileyiniza hasr olunmus kon-
fransin kegirilmasi da bunun bariz niimunasidir.
Bu konfrans beynalxalq saviyyada azarbaycanl
alima hasr olunan ilk tadbir idi. Mahz Sizin alda
edtiyiniz boyiik naticalar va onlarin beynalxalq
alamda yiiksak saviyyada gabul edilmasi natica-
sinda bu giin Azarbaycan diinyada fotosintez iizra
tadgiqatlarin markazi hesab olunur.

Sizi ad giiniiniiz miinasibatila bir daha iirak-
dan tabrik edir, Siza mohkam can saghg, daim
sadiq oldugunuz yaradici isinizda Vo sarafli hayat
yolunuzda yeni-yeni ugurlar dilayirik!

Miiasir miistaqil
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