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IIpeacraBiieHbl pe3yabTaTbl MHOTOYHUC/IEHHBIX HM3MepPeHHii, HAKOILUIeHHbIe B TeyeHue 40 Jer, 1o MH-
TEeHCHBHOCTH ra3000MeHa ¢ HCINOJb30BaHHeM HHGpakpacHoro razoanaiausatopa (URAS-2T, I'epma-
HHs1), 10 POTOCHHTETHYECKOMY MeTaboIM3My yriepoja ¢ npumenennem ‘CO, U no aKTHBHOCTH dep-
MeHTa nepsu4Hoii ¢pukcammu CO,; PB®K/O y pa3Hoo0pa3HBIX TeHOTHIIOB NIICHMILI H COM, BbIpa-
LeHHBIX B MOceBe Ha 00JILIIOI IUIOIAAN M KOHTPACTHBIX N0 NapamMeTpaM (GoTOCMHTETHYEeCKHX NpPH-
3HAKOB U MPOAYKTUBHOCTH. Y CTAHOBJIEHO, YTO BHICOKONPOAYKTUBHBIE TeHOTUIBI (7-9 T/ra) NMeHn bl
€ ONTHUMAJILHONH APXHTEKTOHUKOH 00,1a1al0T 00s1ee BBICOKOI MHTEHCHBHOCTBHIO accummuiasuun CO; B
OHTOreHe3e JucTa. 151 BHICOKONPOAYKTHBHBIX F€HOTHIIOB HAPSALY C BHICOKOWH MHTEHCHBHOCTBIO IO-
TEeHIHAJbHOT0 U MCTUHHOIO (DOTOCHHTEe3a XapaKTepHbI BhICOKHE BeJUYNHbI (poToabixanusa. Hadiro-
JaeTcs MapaJulieJibHOe YBeJInYeHHe HHTeHCHBHOCTH HCTHHHOTO (POTOCHHTE3a N (POTOABIXaHHUSA B OHTO-
rernese. 'eHoTHIIBI cO cpenHeii (4-5 T/Ta) M HU3KOI ypoKkalHOCTBIO (3 T/ra) XapakTepu3ylOTCH OTHO-
CUTEJIbHO HU3KOH MHTEHCHBHOCTHIO accuMmiasauuun CO, U HU3KOH MHTEHCHUBHOCTHIO ()OTOABLIXAHUS.
OTHomIeHMe HCTHHHOTO (OTOCHHTE3a U (POTOABIXAHHMA Y T€HOTHIIOB C PA3JMYHOI MPOIYKTHBHOCTHIO
paBHo B cpeaHeM 3:1. Beinunna ¢oToabixaHusi y KOHTPACTHBIX I'€HOTUIIOB COCTABJIsIET OK0JIO 28-
35% ot unTeHcUBHOCTH (poTocuHTe3a. M3MeHeHue akTuBHOCTH PB®-0oKcureHasbl B XoJe pa3BUTHSA
(p1aroBBIX JHCTHEB M Y 3J1€MEHTOB K0J10ca aHAT0TM4HO PB®-kapOokcuina3noii aktuBHocTH. Okcure-
Ha3HasA aKTHBHOCTHE PB® y BbICOKOYPOKAHHBIX I€HOTUIIOB MIIEHHUIbI BbIIE 110 CPABHEHUIO ¢ HU3KO-
ypokaiiHbIMU reHoTunaMu. CKOPOCTh OHMOCHHTE3a OCHOBHOI TpPaHCMOPTHOH (opMBbI yriepoaa — ca-
Xapo3bl M NPOAYKTOB INTHKOJATHOr0 MeTa00JIM3Ma TaKKe KOppeJupyeT €O CKOPOCTHI0 AaCCHMMIS NI
CO; n akTuBHOCTBI0 PB®/O. BhicOKONPOAYKTHBHBIE T€HOTHIBI XapaAKTePU3YIOTCHA 00JIb1Iell CKOpO-
CTbI0 OMOCHHTE32a U CYMMAPHOH BeJUYNHOH (POHJA I'IMIUH+CEPHH, 2 TAKKe UMEKT 0o0Jiee BHICOKYIO
HHTEHCHMBHOCTb ()OTOABIXaHMS. XapaKTep H3MEHEHHMsI CKOPOCTH OMOCHHTe3a M CyMMAapHoOro ¢onia
TJIMIIUH+CEPHH, COOTHOLIEHNEe KApOOKCHIA3HO-OKCHTeHa3HOH aKTUBHOCTH PB® 1 HHTEeHCUBHOCTH ac-
cuvuisinnn CO, npeapacnosaraloT K napajjieJbHOMY H3MEHEHMI0 MHTEHCHBHOCTH (poTocHMHTE3a U
doToabIxaHusi B OHTOreHe3e JucTa. Boicokasi MHTEHCUBHOCTH (poTOCHHTEe3a M (POTOABIXAHHUS B COBO-
KYINHOCTH ¢ OJaronpusaTHHIMU (PEHOTHNHYECKHMH NMPU3HAKAMH, ONTHMAJIbHBIM HHIEKCOM JHCTA U
APXHTEKTOHHMKOH ONpeNesioT BLICOKYI0 NMPOAYKTHUBHOCTh F¢HOTHIOB NMiNeHUNbI U con. Mcxoast u3
3TOr0, B MPOTHBOMNOJIOKHOCTD CO3aBIIEMYCsI 32 MHOIO JIeT NPeICTABJIEHHIO 0 PacToOYuTeJbcTBE (ho-
TOABIXaHMS, Pe3yJIbTAThBI MHOTOYHCJEHHBIX H3MePeHHUil 0 Pa3jMYHbIM acneKkTaM (POTOABIXaHUA MO-
3BOJISIOT YTBEpP/KAATh, YTO (OTOAbIXaHHE SIBJISAETCH OJHUM H3 IBOJIONMOHHO-C()OPMHPOBABIIMXCS
JKU3HEHHO-BAKHBIX MeTa00/IM4eCKHX NpPoLeccoB Yy 3ejeHbIX pacreHuil. CTpemiieHne pa3jMYHBIMH
€I0CO0AMH CHU3MTD 3TOT NPOLECC € LEeJIbI0 NOBbILIECHUS NPOIYKTHBHOCTH PACTEHUIl HECOCTOSITEJILHO.
BnepBblie mosgydeH roMoreHHnlii npemapat ¢ocgorauxoaardocharazpl (OPI'®P-aza, KO 3.1.3.18),
KJII04eBOro (epMenTa (POTOABIXAHUS M3 JYKAPHOTHYECKOr0 OpPraHu3Ma — 3eJIEeHOH BOJOPOC/IH
Chlamydomonas reinhardtii n pacuimppoBaHbl €ro HyKJIeOTHIHbIE H AMHHOKHCJIOTHBIE MOCJIEI0BA-
TeabHocTH (NCBI Nucleotide 1: AB052169). Ilockoabky MeTaGoau4yeckne npouecchl GOTOALIXaAHUS B
JIUCTe HA CBETY NMPOTEKAIOT OAHOBPEMEHHO ¢ (POTOCHHTE30M, BO3MOKHO, BbIIeJICHHAS JHEPrUsl HC-
NoJib3yeTcs 1Jisl o0ecrievyeHus1 onpeaesieHHbIX peakuuid ¢porocuHTe3a.

Kntoueswle cnosa: gomocunmes, pomoovixanue, npoOyKmueHOCMb, APXUMEKMOHUKA, 2A3000MeH, Mema-
ooauzm yenepooa, PE@K/O, cenomunsi nuieHuybl, 2eHOMuUNbl COU, NOCes
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BBEJEHUE

B ocHOBe BBICOKOH MPOIYKTHBHOCTH PacTEHHUH
BEIyIIasl poOJIb MPUHAICKUT POTOCHHTE3Y (AJHEB,
1974). ®otocuHTE3 — 3TO YHUKAIBHBIA Tpolecc, B
XO071e KOTOPOTO CBETOBAs YHEPTHS UCTIONB3YETCS IS
MIpeBpalleHns ABYOKHCH yriiepoaa B caxapa. [lpu-
omusutenbHO 92% BceX COCYAMCTHIX PACTEHHH, HC-
MOJIB3YIOIUX TOJIBKO IyTh KaneBuHa-beHcona, oT-
HOocuTCs K C3-pacTeHHsIM, TIOCKOJIBKY TEPBBIM TIPO-
nyktoM ycBoeHust CO, y HHUX SBIISIETCS TpexyTiie-
ponHoe coenuHeHue — 3-GochOrIuIepuHOBas KH-
ciora (OI'K). V pacrenuii, obnanaromux Cs-mera-
00JIM3MOM, OJTHOBPEMEHHO C (POTOCHHTE30M TpOTe-
KaeT MpsIMO IIPOTUBOIIOJIOKHBIM MIPOLECC, KOTOPBII
3aTparuBaeT Kak KUCIOPOIHBIH, TaK U YIJIEKUCIOT-
HBI Ta3000MEH PacTeHHs. DTOT MPOIECC MPOUCXO-
T TOJBKO HAa CBETY W CBS3aH C (poTOCWHTETHYE-
CKUM METa0O0JIM3MOM, U MO3TOMY ObLT Ha3BaH (OTO-
neixanueM. dotoapixanue oTkpeiTo B 1955 rogy U.
Hexkepom (Decker, 1955). ®otocunre3 u GhoTOAbBI-
XaHUe — TECHO CBSI3aHHBIC MPOIIECCHI, B OCHOBE KO-
TOPBIX JIGKHUT ON(YHKIIMOHAIBHAS aKTUBHOCTH ICH-
TpaipHOTO (hepmeHTa (hoTocHHTE3a - prudyno30-1,5-
oucdocarkapbokcmaszel (Pyoucko, KO 4.1.1.39).
[pouecc ¢oToapIxaHus cBA3aH C OKCUI'€HA3HOM aK-
TUBHOCThIO PB®K, ¢yHKIHS KOTOpOH COCTOMT B
(ukcanmu yrirekucioro ra3a (Lorimer and Andrews,
1973). Ilpucoenuaenne CO, k cybcTpary HaHHOTO
(epMeHTa MPUBOIUT K 0OPa30BaHUIO ABYX MOJICKYII
hochodrmmmeprroBOit KHCTOTEL. DepmeHT PyoOu-
cko nomumo cpoactBa k CO, UMeeT u CpOJCTBO K
KHCIIOPOAY, B pe3yNbTaTe 4ero BMECTO ABYX MoJIe-
Kyn dochodrianieprnHoBOil KHCIOTH 00pasyercs
omHa MoJieKysa (ochOTrTUIIEpUHOBOH  KHCIOTHI
(mmymas B ik KansBuHa) U oHA Mosiekyna doc-
(hornmkoneBol KUCIOTHI (C Hee HaumHaeTcs (oTo-
IBIXaTeMBHBIA TMKonaTHeM 1wk) (Ogren and
Bowes, 1971). B xone peakuuii (poTOIBIXaTEIEHOTO
MeTaboIM3Ma TOTIIOIIACTCS KUCIOPOA M BBIICIISIETCSI
yraekucnbiii ra3. [lpomecc ¢oromsixanus tpedyer
COTJIACOBaHHOM pabOTBHl TpPEX OpraHel KIETKH:
XJIOPOIIJIACTOB, MEPOKCUCOM M MUTOXOHApHi (Puc.
1). B xieTkax mMe30Quuia IepoOKCHCOMBI, XJIOPOILIa-
CTBl ¥ MHUTOXOHJPWUU OYEHb YAaCTO PACIIOJIATal0TCs
PAIIOM, YTO SIBISETCS JOKA3aTeIbCTBOM HHTEHCHB-
HOTO OOMEHa BELIECTB MEXKAY STUMH OpraHeIaMHu.
B Hacrosimiee BpeMs JOCTaTOYHO XOPOIIO H3yYeH
OMOXMMHUYECKHH MEXaHW3M MPOTEKAaHUS TPOIECCOB
(doronpixanus. HadanbHelli 3Tam  (GOTOABIXAHUS
MIPOUCXOUT B XJyoporriactax. [lo MHeHHIO 00Jb-
IIMHCTBA HWCCIIEOBaTeNeH, NCXOMHBIM CyOCcTpaToM
IUIs Tiporiecca (OTOABIXaHUS CITY>KUT TinKonar. Pe-
aKINH, CBS3aHHBIE C (POTOOKUCIUTEIBHBIM IpEBpa-
meaneM Pb® u obOpaszoBanmeMm docdorimkonara,
CUUTAIOTCS KIIIOYEBBIMU B TIporiecce (HOTOIbIXaHHS
(Somerville and Ogren, 1979; Andersson, 2008).
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ITox nmeficTBueM KimodeBoro QepmMeHTa (OTOMBIXA-
Hus - ochornukonarpocdarassr (OI'D-aza) doc-
(horynmkoNaT TpeBpaIiaeTcsi B TIIMKOJAT, KOTOPBIH
MOKHMIAET XJOPOILIACTHI U MOCTYIAeT B IMEPOKCHUCO-
Mbl. MetabonusM yriaepoga B (OTOIBIXaHUU OIIHU-
CBIBAaeT IMOCJIEOBATCIILHOCTh CEPUU PEAKIMU TaK
Ha3bIBAEMOTO  «TJHKOJATHOTO MYyTH», OOJbIIas
YacTh KOTOPBIX JIOKAJIM30BaHa B IEPOKCHCOMAaxX M
MUTOXOHIPHSIX.

dotocuHTe3 U HOTOABIXAHUE - ITO HHTCHCHBHO
MIPOTEKAIOIIME IPOILIECCH], 3aTParkBaONINE PEIOKC-
O0OMEH MEXIy BHYTPEKJICTOYHBIMH KOMITAPTMEHTA-
Mu. B dacTHOCTH, (DOTOABIXATEIBHBIH MyTh HEMO-
CPE/ICTBEHHO B3aMMOJICHCTBYET C KacKajgaMu pe-
JIOKC-CHTHAJIOB, KOHTPOJIUPYIOIIUX POCT U Pa3BUTHE
PACTEHHIA, a TAK)KEe 3aIUTHBIC OTBETHBIC PEAKIINH.

[Iponiecc doTompxanust m3ydaercss Ooiee 50
JeT. 3a UIMTENILHOE BPEMS HCCIICAOBAHUN HMHTCH-
CHUBHOCTH (POTOJBIXaHUS (PUTypUpOBajia B KadecTBE
OTPUIIATEIILHOW BEJMYHUHBI B OMPEICICHUH 3aBHCH-
MOCTH MPOAYKTHBHOCTH PACTCHUH OT (POTOCHHTE3A.
MHorue wuccienoBates (OTOAbIXaHHS, OICHUBAs
€ro 3HauCHHMS, NOJIaraliid, YTO TOTEPH YIIepoia Ipu
(OTOIBIXaHUU TIPOUCXOMAAT 32 CUET HCIOJB30BAHUS
CBE)KE0OPa30BaHHBIX MPOAYKTOB, B CBS3H C YEM ITOT
MIPOIIECC MPEJCTABISIICS PAaCcTOYUTEIbHBIM. Mcxoms
U3 3TOT0, MPEJIaraioch UCKaTh MyTH WHIHOMPOBA-
HUSI WM CHIDKCHUS Tporiecca (OTOABIXAHUSA C I10-
MOIIbI0 OMOXUMHYECKMX CPEICTB HIU TEHETHYe-
CKHM CIIOCOOOM C IICNIBIO IOBBIIICHHS MPOIYKTHB-
HocTh pacteHmid (Zelitch, 1966, 1971, 1973, 1975;
Zelitch and Day, 1973; Hough, 1974; Chollet and
Ogren, 1975; Kelly and Latzko, 1976; Ogren, 1976,
2003; Servaites and Ogren, 1977; Holaday and
Chollet, 1984; Somerville, 2001; Igarashi et al.,
2006; Long et al., 2006; Kebeish et al., 2007; Khan,
2007; Mueller-Cajar and Whitney, 2008; Maurino
and Peterhansel, 2010; Peterhansel et al., 2010; Pe-
terhansel and Maurino, 2011). OgHako MOKUCK BUIOB
C HU3KUM ypOBHEM ()OTONBIXaHUS U BBICOKOH MPO-
JNYKTHBHOCTBIO HE YyBeHUancs ycmexom. Jlroboe
BMEIIIATEILCTBO B (DYHKIIMH PACTECHUSI MTPUBOIUIIO K
CHIDKCHHIO POCTa U TPOAYKTHBHOCTH. HeOombimas
YacTh MCClienoBaTenell cuutana (HOToJbIXaHHE MO-
JIE3HBIM B KHM3HU pacteHwmid (Barber, 1998; Evans,
1998; Eckardt, 2005). Eciu y4ecTh 0YeHb BBICOKHE
CKOpPOCTH (POTOJBIXaHUS, CPaBHUMBIC TOJIBKO CO
cKOpocTsIMH  (DOTOCHHTE3a, OCTaBalIOCh HEIOHSIT-
HBIM, [TOYEMY CTOJIb PACTOYUTEIBHBINA MPOIIECC pac-
TPAaThl SHEPTHU HE UCYe3 B Xoje dBomoun. Haobo-
POT, BO3HHK CIIOXHBIH (epMEHTHBIN ammapar s
permukmanuy dhochorimkonara — HeM30€KHOTO MPO-
nykra Pb®-okcurenaszHoit peakiuu (Tolbert, 1997).
ITo cytu TO, uTO (hoTOMBIXAHKE HE TONHOCTHIO HC-
Ye3JI0 y JBOJIOIMOHHO MPOABUHYTHIX C4-pacTeHUi
(Dever et al., 1995; Zelitch et al., 2008), a Takxe 00-
Hapy>KeHHE y HHUX (DOTOJBIXATEILHBIX (HEPMEHTOB
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Puc. 1. Cxemarnueckoe n3o0paxxeHne GOTOCHHTE3A U (POTOIBIXAHHS.

(Popov et al., 2003; Majeran et al., 2005) orpaxaer
(DYHKIIMOHATIBHYI0 3HAYMMOCTh 3TOro MmyTH. W3yue-
HUue (DOTOMBIXaHHS 3aHMMAET IIEHTPAbHOE MECTO B
HCTOPHH COBpeMeHHoM Oomomoruu pactenmii (Eckardt,
2005; Maurino and Peterhansel, 2010; Peterhansel et
al., 2010; Peterhansel and Maurino, 2011). MHuorue
y4eHble paboTaloT Hafl pa3penieHneM dTON AUIEMMEL.
OTKpBITHl TMYTH TOCJEOBAaTEIbHOCTH OHOXUMHYE-
CKUX PEaKIMii, TEHbI KITFOYEBBIX (ePMEHTOB (DOTO-
IIBIXaHWsS, SHEPreTHKa, PeIOKC-CHUTHAJBI, TPaHCIOp-
Tepbl (oTompxaTenbHBIX HHTepMemuaTtoB (Leegood
et al., 1995; Booker et al., 1997; Wingler et al., 1999;
Mamedov et al., 2001; Mamenos u ap., 2002; Mawme-
noB u Cysyku, 2002; Eisenhut et al., 2006; Schwarte
and Bauwe, 2007; Foyer et al., 2009; Peterhansel et
al., 2010). OgHako, HET €AMHOIVIACHOI'O MHEHHS O
poim 3TOoTo Tporiecca B (POTOCHHTE3E U MPOILYKTUB-
HOCTH pacteHuil. OCOOCHHO BaXHO OTMETUTh, UTO
WCCIEIOBaHUs MO (POTOABIXAHUIO IMPOBOAWINCH, B
OCHOBHOM, B KOHTPOJIMPYEMBIX JTa00OPaTOPHBIX YCIIO-
BUsIX. Pe3ynbTaThl TakuxX HCCIEIOBAaHUM HE MOTYT
0TOOpakaTh peajibHBIC YCIOBHS OKPYXKAIOIICH cpe-
p11 38

B Hacrosmieir paboTe MpeACTaBICHBI MHOTO-
JICTHUE PE3yJIbTaThl IKCIICPUMEHTOB 10 B3aUMOCBSI-
3W WHTCHCUBHOCTH (DOTOCUHTE3a, (DOTOABIXaHUS U
MIPOJYKTHBHOCTH T€HOTHUIIOB IMIIICHHUIIBI U COU, BBI-
PAIIEHHBIX B TMOJICBBIX YCIOBHUSIX.

MATEPHAJIBI U METOJBbI

Jyist nOCTMKEHUS TIOCTAaBICHHOW IIENM CO371aH
Oorareiimmii TeHOGOH ] TIIICHUITH, OXBATHIBAIOIITHIA
HECKOJIBKO THICSY TEHOTHIIOB — CTapoJIaBHUE, a00pu-
TCHHBIC TCHOTHITBI HAPOJHOM CENEKIUM M HHTPOIY-

MPOBAHHBIC M3 MUPOBOTO FeHO(OH/IA, B YaCTHOCTH,
CIMMYT, ICARDA wn np. peruoHaJbHBIX IIEHTPOB
MHpa, KOHTPACTHBIE MO (POTOCHHTETUYECKUM IIPH-
3HaKaM, MPOXYKTUBHOCTH W TOJIEPAHTHOCTH K BOJ-
HoMy ctpeccy (Puc. 2). T'eHOTHIIBI OBUIH BHIPAIICHBI
B HACHTUYHBIX IIOJIEBBIX YCIOBUSX Ha OOJBLIOH
TUTOIIATA Ha ONBITHOM YYacTKe AIIIEPOHCKOM 3Kc-
MIepUMEHTaIbHOM 6a3pl MIHCTHTYTA 3emilefenus pu
ONTHUMAJIBbHOM pPEXHME MHUHEPaJbHOTO NHUTAaHUA H
BoslooOOcTIeueHns1, a Takke B ¢urorpone (Puc. 3).
I'eHoTHTIBI TakKe BHIPAIMBAIA TPU HOPMAITEHOM
BOJI0O0ECTICUEHUH W TIPU CUIIBHOM Ae(ULUTE BOABI,
YCTAHOBJICHHOM B OTIeNe (HU3HOJIIOTHH pacTeHHUN
WuctuTyTa 3emienenust B pe3ysbTaTe MHOTOJIETHIX
uccaenoBanuii MophopHU3NOIOrHIECKUX OCOOCHHO-
cTell JaHHbIX copToB. Ilnomane y4eTHON AEIAHKHN —
54 M’, MOBTOPHOCTH OIBITOB — He MeHee 4. OObek-
TaMH HCCIICIOBAHUI CITY>KHJIM MHOTOYHCIICHHBIE
pasHooOpa3Hble TEHOTUIBI O3MMON MIICHHIIBI, Hau-
OoJtee xapakTepHbIe U3 KOTOPHIX TPHUBEICHBI B JIaH-
HOM pabote. OCHOBHBIMH TPHU3HAKAMH TOA00pa ITUX
TEHOTHIIOB CIYKUIIM ypOXKaiHOCTh, (heHOTHTIHYe-
CKH€ ITOKa3aTeNy pacTeHU (nHa cTeOJIs], TUTOIaIh
M apXHUTEeKTOHWKA JIMCTOBOM MOBEPXHOCTH U Ip.),
MIPOJIOJKUTETBHOCTh BET€TaTHBHOTO MEpUOJa U Apy-
rue Mop(hoU3HOIOrNIECKHEe IPU3HAKH, a TAKXKe yc-
ToWYMBOCTh K 3acyxe (Puc. 4 - 11) (AymeB u Kazu-
oekoBa, 1977; AmmeB u np., 1982; Anmes, 1983,
2002). ITo opueHTHPOBAaHHBIM MOA TEMH UM UHBIMU
yTJIaMU HaKJIOHA JIMCThSIM PACTEHHs CO3[AF0T MOCEB
¢ mornKaromuMu (yroi HakioHa 30-40° oT BepTHKa-
), TOMyBEPTUKAIBHBIMU (20-27°) U MPSIMOCTOSYIH-
MU (10-18°) muctbsimu. CopTa HIHTEHCUBHOTO THIIA —
KOPOTKOCTEOENbHBIE, TUCThS C BEPTUKAIBHON OpH-
€HTaIMEN, BBICOKOYPOXKaHbIE; SKCTEHCUBHOI'O THUIIA
— IIMHHOCTEOETbHBIE, C TOHUKAIOIIUMU JTUCTBSIMU U
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TOPU3OHTAIILHON OpUEHTaluel, HU3KOypOXKalHbIE.
Bbui ¥cnonb30BaHbl KOHTPACTHBIE 10 apXUTEKTO-
HUKE copTa MATKOM mmeHuns! (Iriticum aestivum
L.): I'sipMBI3EI TIOIb 1 A3aMatin-95 — KOPOTKOCTe-
oenmpHBIC (uMHA cTeOst 85-90 ' 60-75 cM, cooTBeT-
CTBEHHO), UHTEHCUBHBIC, C BEPTUKAILHO OPUEHTHPO-
BaHHBIMH MEJKUMH JIUCTBSIMH, BBICOKOYpPOXAaWHBIE
(7-9 71/ra), I'mitmatiu-2/17 — KOPOTKOCTEOETBHBIIHN
(85-95 cM), MHTEHCHBHBIN, C MIUPOKUMHU TOHUKAIO-
IIMMH  JINCThSIMU, BBICOKOYpOXxaiHbIil (7 T/ra) m
Kansas-63323 — cpennectebenbHbIit (90 cM), ¢ Men-
KAM KOJIOCOM U MEJKUMH JIUCTBSIMH W YpOXKallHO-
cTeio 3 T/ra; copra TBepmod mmeHunsl (7riticum
durum L.): lllupacnan-23 u ["aparsurasir-2 — Kopot-
kocreOesbpHbie (78 u 82-85 cM), MHTEHCHBHBIC, C
BEPTHKAIGHON OpUEHTalUWed JUCTHEB, C MOTEHIIHU-
ATFHON ypoxkaitHOCTBIO 6-8 1/Ta, [llapk n KaBkaz —
cpenaecrebenpapie (110-120 cM), TONTyMHTEHCHB-
HBIE, C TIOJIyBEPTHKAIBGHBIM PaCIONIOKEHUEM JIUCTh-
eB, cpemHeypoxaiiHele (4-5 T1/ra), OBHaunk-65
(CIMMYT) - xopotkocteOenbubiii (60-70 cM), ¢
NPSIMOCTOSTMUMHU  JIUCTBSIMH, CPEIHUM YpoXKaeM 6
T/ra, I'eipMb3bl Oyrna u Capel Oyraa — JUIMHHOCTE-
oempaBIe (150-180 1 125-150 cM), 3KCTEHCHUBHBIC, C
TTOHUKAIOIIMNMH JIUCTBSIMHA C TOPU30HTAIIBHON OpHeH-
TauuMed W ypokaiiHocTbio 3 T/ra. Kpome copros
Kansas-63323, Ouauunk-65 (CIMMYT) n KaBka3
(Kpacnooapckuiit HUHCX), Bce OCTalbHBIC SIBIIS-
foTcsi copramu MectHo cenekin (Puc. 12) (Kata-
nor, 2000; Anwues, 2006).

OObeKkTaMu HCCIeIOBaHMS CITY KN TaKKe Tre-
Hotumel cou (Glycine max (L.) Merr.), oTanyaio-
mpecs 1mo pocty (40-110 cMm), IpoIOIIKUTETLHOCTH
BETETAMOHHOTO Meproja, ypoxkaitHocTH (2-4 T/ra)
u apyruM  Mop(hodU3HOJOTHISCKAM IpU3HAKAM
(Puc. 13). Bce reHOTHNBI BBIpAIEHB B TOJEBBIX
YCIIOBUSX Ha OOINBIION TUIOIMIAAN C COONIOIEHUEM
npaBui onbITHOTO nena (Puc. 14). OmbITel TpoBo-
JJTICh Ha OPOIIAEMOM YYacTKe dKCIEPHUMEHTAaIb-
HO¥t 6a3bl A3zepOaiimkanckoro HUW 3semnenenus.

B TeueHmne oHTOTEeHE3a OompereNs OCHOBHBIE
noKa3zaTelid  (OTOCHHTETHYECKOH JIeSITeTbHOCTH:
IUIOIIAAb JIUCTHEB, CTEOJEH, KOIOChEB, HHTEHCHB-
HOCTB (hoTOCHHTE3a U (POTOABIXAHUS.

Jlns m3MepeHusi MHTEHCUBHOCTEH Tra3000MeHa
JIUCTHEB PA3IMYHBIX SPYCOB M IPYTUX ACCHMUIIHU-
PYIOLIMX OpPraHOB HKCIOJNB30BAIN HH(paKpacHbIH
razoanaymm3aTop URAS-2T («Xaptman u bpayn»,
I'epmanus) ¢ KOpOTKOW 3Kcmo3unueit B arMocdepe
CO, uenoro pacrenns B mocesax (Puc. 15). Ilpe-
nensl u3Mmepenuid - 0,005-0,05 % CO,, morpem-
HOoCTh +0,5 % OT BepxHero npenena mkansl (Bosz-
HeceHckuit, 1977; AnueB u ap., 1996 a). Benuunna
koHneHTparuu CO, B UcCIeayeMOM BO3/IyXe peru-
CTpUpOBajach aBTOMaTHYECKAM camorucieM. M3-
MEpEHHsI BEJIMCh B OTKPBITOH CHCTEME B TOKE BO3-
Iyxa, BKIIIOUeHHOM 1o auddepeHnunansaoil cxeme
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(Kapmymkua, 1971). s 3TOro MCXOMHBIH TOTOK
BO3/lyXa JeNnuTcs Ha 1aBe 4actH. OIHA TOJIOBUHA
MPOXOAMUT Yepe3 OCYIIMTEIbh BOJASHBIX IapoB, 3a-
TIOJTHEHHBIN XJIOPUCTHIM KalblHeM, depe3 QuiibTp,
Janee depe3 KOHTPOJBHYIO KIOBETY Ta30aHa/IN3a-
Topa. Jpyras moloBUHA MPOXOUT Yepe3 JTUCTOBYIO
KaMepy, OCYIINTENb, (QHUIBTpP, 3aTeM H3MEPHUTEIb-
HyI0 KioBeTy. CKOpPOCTh TOKa BO3IyXa 4Yepe3 BCIO
CUCTEMY PEryJIMPOBaM IPU IMOMOIIU HUTOJIbYATHIX
KpaHOB M poromerpa. [lpm 3ToM razoanammsaTop
pETHCTPUPOBANl pa3HOCTh KoHIeHTpanmnu CO, Ha
BXOJIe M BBIXOJIE JIUCTOBOW Kamephbl. [lo pasHocTn
koHeHTpaun CO, U MO0 CKOPOCTH MPOXOJSIIEro
BO3/yXa Yepe3 JIMCTOBYIO KaMepy ONpeAersuid WH-
TEHCHBHOCTh Ta3000MEHa JIHCTHEB, 3aKIIFOYCHHBIX B
JUCTOBYIO Kamepy. Jlis u3MepeHuil ucronp30Baiu
TEepPMETHYHYIO KaMmepy-TpHuinenky rmiomanso 0,1
JM”, KOTOpasi HMEET JIBa BXOJA M BBIXOJA TOKA BO3-
JlyXa, OTICIBHO OMBIBAIOIIUX BEPXHIOI M HUXK-
HIOIO YaCTH JINCTOBOH TTOBEPXHOCTH.

Bo Bpemsi uaMepeHuil kamepa MOJKIIOYANIAch K
HEOTJAJICHHBIM OT PACTECHHs JIMCThIM Pa3IMIHBIX
SPYCOB C COXPAaHEHHWEM MX €CTECTBEHHOI'O paclolio-
JKEHUSI M OpPHEHTAIlMd W J3KCIIOHHUPOBAIACH HA COJ-
HEYHOM CBETy /0 BBIXO/a ra3000MeHa Ha CTalyo-
HapHBIA YpoBeHb. [lepes KaKabIM H3MEpEHHEM Ta30-
oOmeHa omnpezensy KoHeHTparmo CO, B Bo3Iyxe B
HETIOCPEIICTBEHHON ONN30CTH OT KaMephl C JINCTOM.
HovHoe npIxaHWe Ompenensuii ¢ HCIOJIb30BaHHEM
OIMMCAHHOM anmapaTypbl 0e3 BKIIIOYCHHS TePMOCTaTa
— B YCIIOBHUSIX YCTaHOBUBILICHCS HOUHOM TeMIlepaTy-
pul. B skapkoe BpeMs JHsS IS IPEAOTBPAICHUS T1e-
perpesa JHCThEB B KaMepe HCIOIb30BAI CBETOBOM
¢dueTp C3C-24 (BosneceHckuit, 1977; Anume u ap.,
1996 a). @oTompIxaHue OMPENEIBIIN ABYMs METOJa-
Mu - B atMocepe 6e3 CO, u B atmocepe ¢ moHu-
EHHBIM coJiepkaHueM kuciopoma (2%) (Sestak et
al., 1971; Axmenos, 1986). B mepBom cirydae mocie
BBIXOJIa (POTOCHHTE3a Ha CTAIIMOHAPHBIN YPOBEHb Ue-
pe3 KaMepy ¢ JIMCTOM TPOITYCKACTCs BO3IYX, JIHIIICH-
Helld CO,. IIpupoct CO, Ha BBIXOAE U3 KaMEpPhI CIy-
JKUT TIOKazaTeneMm Iuisi pacuera ¢otompixanus. [lo
BTOPOMY METOAY TIIOCIE BbIXoAa (DOTOCHHTE3a Ha
CTaIMOHAPHBI YPOBEHb B Kamepy IMOJaBaJl BO3IYX
C MOHMKEHHBIM COZIEpyKaHNeM KHCIOpOoJa M U3Mepsi-
T TIONy4eHHBIE 3HaueHust (oTocMHTe3a. Benmnunny
(hoTopIXaHHS ONPENEIIUTN KaK Pa3HUILy MEXIy 3Ha-
geHreM (POTOCWHTE3a TIPHU HU3KOM M OOBIIHOM CO-
JIepPYKaHUH KHCIIOPOJIa B BO3IyXE.

l"azoanamu3arop OBUT pa3MelieH B MEpeaBUKHON
7ab0paTOprH - aBTOMAIIIMHE, YTO MO3BOJILIO OCYIIe-
CTBJISITh MHOTOYHMCIICHHBIE W3MEPEHHSI Ha IOCeBaX
Pa3IMYHBIX TEHOTHIIOB 332 KOPOTKOE BpEMs IIpU CO-
XpaHEHUH BBICOKOH UyBCTBHTEIBHOCTH YCTaHOBKU B
TIOJIEBBIX YCIIOBUSIX W, HE Hapyllas eCTeCTBEHHBIN
X0J1 (PU3HOTIOTUUECKUX TIPOIIECCOB B IIENIBIX PACTCHH-
sx (Puc. 15).
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Puc. 3. Onsrtabie ocessl OTnena Gpusnoaornu pacTeHui n OnoTexHonornu MHCTHTYTa 3emiienenusl.
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Puc. 4. ['eHOTUIIBI NIIIEHUIIBI C KOHTPACTHONW apXUTEKTOHUKOM.
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Puc. 5. Copr mmennust (7riticum aestivum L.) T'sIpMBI3bI TI0JIb C HACATBHON apXUTEKTOHUKOM.
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Puc. 6. Copr nmenwusl (Triticum aestivum L.) T'n
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Puc. 7. Copr muenuusi (7Triticum durum L.) bapakarnu-95.
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Puc. 8. 3acyxoyctoitunBbie copta mmeHuns! (7riticum L.), BRIBeJeHHBIE
OtnenoM (u3MoONOrUK pacTeHui 1 OMOTEXHOJIOTHU MHCTUTYTA 3eMIleIeIusl.
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Puc. 10. I'enoTrn 03UMO#i MIIIEHALE.
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Puc. 11. OnertHeie noceBsl MHCTHTYTA 3eMIiie1enusl.

17



@omocunmes, ®omoovixanue u IIpodyxmusnocme

Puc. 12. Copra muenutist (Triticum durum L.) u (Triticum aestivum L.), BbIBeICHHBIC
OtaenoM GU3UOIOTHH PACTCHUH 1 OMOTEXHONIOrUK MHCTUTYTA 3eMIIeIeusl.
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Puc. 13. T'enorunsl cou (Glycine max (L.) Merr.) — Huzkoyposkaiinsiii (BonHa) U BBICOKOYpO-
xaifapie (Komcomonka n Beicokopocmas-3) (cieBa-Hampago).

Puc. 14. IToceBbl TeHOTUIIOB COU B IIEPHOJ MHTEHCUBHOTO POCTA.
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Puc. 15. IIpubopsl, ucTionb3yeMble U H3ydeHus (POTOCHHTE3a U POTOIBIXAHUS B ITOJIEBHIX YCIOBHUIX.

®DOTOCHHTETHYECKII MeTaboNM3M  yriiepoga u
YTUIM3alMsl OCHOBHBIX HPOAYKTOB (DOTOCHHTE3a
M3YYaIUCh PaJUOMETPUUYECKUM METOAOM IpU €cTe-
ctBeHHBIX KoHMeHTpanusx CO, (0,03%) u O, (21%)
(Amues u ap., 1996 a, 6). B skciepumeHTax A7 BBe-
nerust '“CO, B pasIHUHbIE OPraHbl PACTEHHUIT HCTIONb-
30BaJIaCh OTKPHITas ra3oBas cucreMa. HeoOxomumbTit
3amac BO3yXa ¢ MEYeHO! YTJIEKHUCIIOTON TOTOBUIICS U
cofieprKaJicsl TIOJl BBICOKMM JAaBieHueM B 10-Tu JuT-
POBOM CTaJbHOM OAJIOHE C WIONBYATHIM KPAHOM.
Hcnonp3oBanach TepMOCTaTUPOBaHHAS JILCTOBAs Ka-
Mepa 00beMoM 50 CM’, H3rOTOBICHHAS M3 OpraHHue-
ckoro crekia. Jms Beeenus 'CO, B uebe pacre-
HUSl WCHOJB30BATA TPO3PAYHbIE OJIMATUICHOBBIE
Mermodky. OMBITEI MPOBOIMINCH TIPU TIPSIMOM COJI-
HEYHOM OCBellleHnH. BHauane ¢poTocuHTe3 BRIBOAMII-
Csl Ha CTaI[MOHAPHBIN YPOBEHb B TOKE aTMOC(EpHOTO
BO3/IyXa, TI0CJIe ATOTO Yepe3 JIMCTOBYIO KaMepy Mpo-
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MyCKaJIM MEYEHBIH BO3yX U3 OAJUIOHA CO CKOPOCTHIO
1 n/muH ¢ yaenpHO# paguoaktuBHOCTEIO 1000 MBK/1
CO,. Ilocne 10-MUHYTHON SKCIO3ULIUHN PACTEHHS HU3-
BJICKQJTA U3 JIICTOBOM KaMephl B OBICTPO (HUKCHPOBa-
T KUTAIIUAM 3THIOBBIM CIUPTOM. [TOBTOpPHOCTH 3KC-
MEpUMEHTOB 4-5 kpaTHas. PaanoxuMudeckuil aHamu3
(bMKCHPOBAaHHOIO PACTUTEIBHOIO MaTepuaia IpOoBO-
JIUIICSL TIO OOmIenpuHATON MeToauke (BosHeceHckuit
u ap., 1965; Kaspoepr u ap., 1970). BogHo-cnimpro-
PacTBOpUMBIE HPOAYKTHl Pasie/sUIM HPH HOMOIIH
JIBYMEpHO# xpoMarorpaduu Ha Oymare. 3mepenue
PaaroaKTUBHOCTH (Dpakiyil W OTHACTBHBIX COEIMHe-
HUH NPOBOAWIOCH CHMHTHWUIILIMOHHBIM CYETYHKOM
SL-30 B THOKCaHOBOM CIIMHTIJLIATOPE CTAHIAPTHBIM
cocTaBoM. PannoakTWBHOCTh (DpakiMil U OTHETBHBIX
COCIIMHEHUH MPOCYUTHIBAIIM C y4eToM Ko3(dHuuueH-
Ta CaMOIIOTJIOLIECHHUSI.

B moneBpIX YCHOBHSX IS UCCIIEIOBAaHUS



TpPaHCIIOPTAa W pacIpelNeleHns MpOAyKToB (oTo-
CHHTE3a B JIUCTbS ONPEACICHHBIX SPYCOB B TPO-
necce GorocuHTe3a B TeucHHe 15-20 MUH BBOAMICS
CO, ¢ ecTecTBeHHOIT KOHIEHTpALHET 1 Y ICTbHOI
paauoaktuBHOCTHIO 200 Mbk/1 CO, ¢ AanpHeHIIUM
MIPUTOTOBJICHUEM OOPA3IOB I OMPEACICHHUS WX
paanoaktuBHOCTH. [locie OKOHYAHHWS 3KCTO3HUIIUU
(20 MuH) KaMepy CHAMAJIU C pacTeHUS U depes 24 9
WIA B KOHIIE BETETAl[MM PACTCHUS W3BIEKAU W3
MTOYBBI, (PUKCHUPOBAIA CYyXUM KAapOM, PaCUICHSIN
Ha aHaJM3UpyeMble YacTu u cymmu. [locme ompe-
JIeTICHHsI MacChl OPTaHOB MX M3MEJbUallv, TOTOBHIIH
o0pasusl (AnueB u ap., 1996 0) u onpenensnu pa-
JMOAaKTUBHOCTh. PannoakTHBHOCTD pacCUMTHIBAIU
Ha €IMHMILy Macchl M Ha OpraH. PaTMoakTHBHOCTb
00pa3IoB u3Mepsuiach TOpHOBbIM cueTurkoM CHT-
13 B ci10€ MOIHOTO MOTJIOLIEHUSI.

NHTEeHCHBHOCTh MCTUHHOTO (POTOCHHTE3a OII-
peaemnsiiack B KOPOTKUX dKkcno3unuax (15-30 cek)
B 14C02. WHTeHCHBHOCTH HaOMI02eMOT0 (POTOCHH-
T€3a W TEMHOBOTO JIBIXaHUS HA CBETy M3MEPSITUCH
nH(ppakpacHeIM razoananuzaropom INFRALYT-4.
Jons ¢oToapixaHusi OIICHUBANIACh UCXOJS U3 3HA-
YeHHWI MCTUHHOTO W Ha0I0JIaeMOro ()OTOCHHTE3A,
a Takke TeMHoBoro neixanus (/>xanrupos, 1987).

s onpezencHusl aKTHBHOCTH (DEPMEHTOB JIH-
CThs TIIIEHUIIBI POMBIBAIIU, Cpe3alii 00a KOHIA U
TOMOTEHU3HNPOBAIN MEXaHHYEeCKHM JE€3MHTErpaTo-
pom tuna MPW-302 B teuenune 3 mun B 0,05 M
tpuc-HCI 6ydepe, pH 8,5, conepxamiem 1MM nu-
trotperitona (JATT), 5 mM MgCl,, 1 MM B/ITA,
1% mnomuBuammupponuaona K-25 («FERAKY).
['oMoreHu3anuio 37IEMEHTOB KOJIOCA MPOBOIMIN B
CTYIIKE TIOCJE pa3/ieJieHHs KOJIoca Ha OTHEIbHBIE
3JeMeHThl. ['oMoreHar oTxuManu uepe3 4-
CIIOWHYI0 Mapio W ueHtpudyrupoBaiu 10 muH
npu 1000xg, 3atem 30 mud npu 5000xg. Ocamok
0TOpachIBallv, a CyNepHATAHT CIYXKHJI HCTOYHUKOM
HCCIIEyEeMbIX ()EPMEHTOB.

AxtuBHocth PB®K ompenensiiu  ciekTpodo-
tomerprueckuM MetoqoMm («KULTRASPEC, LKBy,
[IBerws) mpu onTHYECKOW IMIOTHOCTH 340 HM H
30°C, 0CHOBaHHOM Ha KOJMYECTBEHHOM OTMpe/IeIie-
Hun 3-dochormuneprunooii kuciotsl (3-OI'K) B
npucytctBum  (pocdorimmepaTkuHazsl W TIIUIE-
panmsaeruadpocharneruaporenassl (Ammes u p.,
1988, 1996 a; Aliyev et al., 1996). PeakruonHnas
cpena cogeprxkaina 0,05 M tpuc-HCI 6ydep, pH 7,8,
0,05 M NaHCO;, 0,01 M MgCl,, 0,005 M DTT,
0,01 M ATP, 0,25 mM NADH, 0,3 mM Pb®, 10 E
rimuepanbaeruadocarruaporenass;, 10 E  doc-
tdhormuneparkunasel u 0,2-0,4 Mr Oenmka ucciexye-
Moro npenaparta. KOHTpOJIBHBIH BapuaHT coaepkai
BCE KOMITIOHEHTHI, kpome NADH.

AxtuBHOCTF PBD/O  u3Mepsuin ammepoMeTpu-
geckuM MetoqioM (Pomanoma, 1980; AmmeB u np.,
1988, 1996 a; Aliyev et al.,, 1996). Peakunonnas
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cpena conepxana S0 MM tpuc-HCI 6ydep, pH 8,6,
5 M Mg(Cl,, 0,5 MM PB®, 1-3 Mr Genka npensapu-
TENBbHO aKTMBUPOBAHHOTO (PEPMEHTHOTO Ipenapara.
DepMeHT aKTUBHPOBAIA MHKYOAITNEH ero mpu KOM-
HaTHOM Temreparype B TeueHue 5-10 MuH B mpucyT-
ctBun 10 MM NaHCO; u 5 MM MgCl, nipu pH 8,6.

CKOpOCTh 3JIEKTPOHHOTO TPAHCIIOpTa H3MeEpsi-
JM CIEKTPO(HOTOMETPUUECKUM METOJIOM.

ACCUMIIALIMOHHYIO TTOBEPXHOCTh JIUCTHEB U3-
MEPSUIM C TOMOIIBIO0 aBTOMATHYECKOTO0 U3MEPHUTEIIS
miomann  «AAC-400» («Kayashi» Delkon Co
LTD, Snonus). YaenbHyr0 MOBEPXHOCTHYIO IJIOT-
HOCTb JIUCTa PAaCCUMUTBHIBATHA IO OTHOILEHHIO €ro
CYXOH Macchl K IJIOIIAIH.

[lokazaTenn BOXHOTO peXHMa OIpPEIETITUCh
cormacHo Metoauke (Meroanyeckue yka3zaHUsS
BUPa, 1987; Boyer, 1995). IloBropHOCTH Ompene-
JICHUS! OTHOCHUTEJIBHOTO COAEPKaHMS BOIBI M BOJ-
HOro eunmTa OblIa AeCATHKPATHOM.

Omnpenenenue 0eka B pacTBOpax MPOU3BOIIIH
o metoxy Jloypu (Lowry et al., 1951).

Bce atamnbl ounctku depmenta @I'd-a3pl mpo-
Boguiuchk npu Temmneparype 4°C. Knerku Chlamy-
domonas reinhardtii 2137 mt+ BeIpamuBaImch (o-
TOABTOTPO(HO IIPU €CTECTBEHHOM YPOBHE KOHIICH-
tpammu CO, (mpoayBanue Bo3ayxom) npu 25°C kak
obuto ommcaHo paHee (Mamedov et al., 2001; Ma-
MenoB u aAp., 2002; MamenoB m Cy3syku, 2002).
OI'P-a3zy 0OHapYKMBAJIH C UCHOJIH30BAHHEM METO-
Jla OKpaIllMBaHUs HA aKTUBHOCTH B BHIE Oenoi mo-
JIOCHI TIOCJIe WHKYOAIMu Tejed B TeueHue 15 MuH
mpu 25°C B 20 MM MES-BTP 6ydepe (pH 8,3), co-
nepxkamem S MM MgCl,, 5 MM CaCl, u 4 MM ¢oc-
(hormukonat. Heokpamennas momoca ®I'®-a3er ObI-
Jla BBEIpE3aHa ¥ TOMOTEHHU3MPOBaHA WM B Oydepe A
(pH 7,1), conmepxamem 5 MM MgCl, mms cbopa
ounmeHHot ®I'D-azp1, wmm ke B Tpuc-HCl (pH
6,8), conepxammem 1% SDS, 2% mepkanTosTaHoia U
0,001% Opomdenona cuHero, AT HAHECCHUS Ha
12,5% SDS-ITAAT'.

Paznenennrie Ha ITAAT anekrpodopese B mpu-
cytctBuM Ds-Na 6enku mocie IpoMbIBaHUS Tellsl BO-
JIOH B TEUCHUE 5 MUH., HCIOJB3Ysl anmaparypy HoJy-
cyxoro neperHoca (TransBlot SD, Bio-Rad laborato-
ries, Hercules, CA, CIIIA), mepeHOCHIN HA TIOJIMBH-
HanH-udoopunayo (PVDF) memOpany. Ilo-
cie okpammuBanus MeMOpansl 0,025%-upM Kymaccu
opmumanToBeiM cuHUM R-250 B 40% wMetaHome,
MENTUIHYIO TIOJOCKY BBIPE3al M, HCHONB3Ys Ap-
plied Biosystem Model 577 A (Foster City, CA,
CIIA), mpoBoamnu onpenenenne N-KOHIIEBOH aMU-
HOKHCJIOTHOM  IIOCJIeIOBAaTEIbHOCTH  IIOCPEICTBOM
pacIIenyieHus aMHHOKHUCIIOT I10 METOAy DIMaHa.

Hyxneoruanyto nocnenosarensHocts JHK om-
peneNsIn, WCIoib3ys Habop peaktuBoB (Big Dye
Terminator DNA Sequencing Kit) u cexBenartop ABI
PRISM 377 DNA Sequencer (Applied Biosystems,
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Foster City, CA, CIIA) (Mamedov et al., 2001; Ma-
MenoB U 1p., 2002; Mamenos u Cy3syku, 2002).

Ha pucynkax u B Ta0muax MpeacTaBICHbI
cpenHue apupMeTHYeCKUe 3HAYCHUS] M CTaHAApT-
HBbIC 0HH/I6KI/I, paCcCUMTAaHHBIC 110 JAaHHBIM HC MCHCC
4-x Ouonormueckux mnoBTOopHOCTEH. [lomyueHHBIC
JIAHHBIC CTATUCTUYECKU 00paboTaHbl. CTaTHCTHYEC-
ckas oOpabotka - cranmaptHas (Kamman, 1970;
Hocmexos, 1985).

PE3YJIBTATBI U UX OBCYXXJIEHHUE

60-TH JIETHUMH KOMIUIEKCHBIMH HCCIIEI0Ba-
HUSAMHU (POTOCHHTE3a M MPOIYKTHUBHOCTH Pa3HO00-
Pa3HBIX TCHOTHIIOB IMIICHUIIBI B €CTECTBEHHBIX YyC-
JIOBHUSAX BBIPAIIMBAHUS OBLTH OIpENIeIeHBI pHU3HA-
KH ¥ TOKazaTenn (poToCHHTE3a TEeHOTHIIOB B TOCe-
BaxX, ¢ XOJaMH M BEIIMYMHAMU KOTOPOTO TPOIYK-
TUBHOCTH KOppenupyer Haubonee TecHo. [Ipu atom
BBIZICNIICTCS OCHOBHOE: 1) apXWTEeKTOHMKa; 2) ac-
cummsanus CO,; 3) akTUBHOCTH JIUCTa B TeUEHHUE
CYTOK W BereTanuu U npouee. OJHUM U3 aCIEKTOB
WCCIIeIOBAHUSA SBIsETCS (DOTOIBIXaHHE.

CoriracHO pa3paboTaHHOW HaMU paHee KOH-
nenuuu (Anues, 1974; AnueB u Kasubekosa, 1979,
1988), onTuManbHas BBICOTA pacTeHHWH W Oiaro-
MIPUSITHOE PACIONIOKEHUE JINCTHEB B MOCEBE KOM-
MaKTHBIX (OPM CIOCOOCTBYIOT 3(PHEKTUBHOMY YC-
BOCHUIO DHEPTUM COJHEYHOM pajualuy U HapacTa-
HUIO BETE€TATHBHBIX U XO3SIMCTBEHHO IIEHHBIX Opra-
HOB, T.C. aKTUBU3UPYIOT T Y3JIOBBIC 3BEHbBS IPO-
JTYKTHBHOCTH, KOTOpPEIC, B KOHCYHOM HUTOTE, OIpe-
JIENISIOT BBICOKYIO YPOXKAWHOCTh COpTa «UAEaTbHO-
ro» tuna (Anues, 1983).

HccnenoBanusiMH  MHOTOOOpa3usi TEHOTUIIOB
MIICHALBI C PA3IMYHBIMU BeTHYNHAME (HOTOCHHTE-
TUYECKUX IIOKazaTened © TPOMYKTUBHOCTH BO
B3aMMOCBSI3U ¢ (pakTOpamMH MHMHEPAJILHOTO ITHTa-
HUS, BOJBI, CBETa U JIp. MOKa3aH IIUPOKUH Juara-
30H BapuabenpHOCTH accummisiiuu CO, B OHTOTE-
HE3¢ B 3aBUCHUMOCTH OT MOPGOPHU3UOIOTHUESCKUX
MIPU3HAKOB T€HOTHUIIOB U UX JJOHOPHO-AKIICIITOPHBIX
otHommeHui (Aliev and Kazibekova, 1995).

B xome ¢opmupoBanus (rmaroBoro amcra WH-
TEHCUBHOCTH (DOTOCHUHTE3a TIOCTOSHHO BO3PACTACT U
JIOCTUTaeT MaKCUMAIILbHOTO 3HA4YCHUs B (ha3e KOJO-
menwst (Puc. 16). B ooMmene CO, y caMBbIX aKTHBHBIX
JIUCTHEB B OHTOTEHE3¢ OOHAPYKEHO 2 MaKCHMyMa:
TIEPBBIIA — Mepe] BBIXOAOM B TPYOKY U BTOPOHU — Tie-
pen konomeHreM. BakeH MOWCK TEHOTHUIIOB C OT-
CYTCTBHEM W MEHEe BBIPA)KEHHBIM ITaJiIeHNeM HH-
TEHCUBHOCTH ()OTOCHMHTE3a B 3TOT mepuoj. [lpu
3TOM BBICOKOYpOJKaifHbIe T€HOTHITBI 001amaroT 00-
JIee BBICOKOM MHTEHCHUBHOCTLIO norioiieHus CO, Bo
BCEX TEPUOJAX >KU3HEACATEILHOCTH (hJ1aroBoro
JIMCTA, 32 MCKIIOYEHHEM MEepHO/Ia, OXBATHIBAIOIICTO
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KOHEI[ HajwBa 3epHa. HaOmomaemMbIii XapakTep yr-
JIEKUCJIOTHOTO Ta3000MeHa B KOHILIE BEreTaluu y
Pa3IUYHBIX TE€HOTHUIIOB, BEPOSITHO, BO MHOTOM OBII
CBS3aH C PAaHHUM OTMHMpPAHHUEM JIMCTHEB HMKEIEKa-
IIUX SPYCOB Y 3KCTEHCHBHBIX TeHOTHNOB. OIHAKO,
camwkenre accuMuwinuu CO, ¢raroBbIMH JTHCThSI-
MU T€HOTUIIOB UHTEHCUBHOTO TUIIA, [0 CPABHEHHUIO C
SKCTEHCUBHBIMH, B 3TOT NIEPUOJ KOMIIEHCUPYETCA 3a
cuer aktuBHOrO moriomieHus CO, TUCThIMH HUX-
HUX sIpycoB. BrICOKOyposkaliHble copTa IO HHTEH-
CHUBHOCTH (OTOCHHTE3a IIMCTbEB BEPXHUX SIPYCOB
((pmaroBsIit 1 BTOpOIi CBEpXy) 3HAYUTENHHO MPEBOC-
xomAT (10 1,5 paza) HU3KOYpOKaifHbIE copTa.

Y COpTOB MHTEHCHUBHOTO THIA C HAWIy4dIlleH
APXUTEKTOHUKOW PacTeHUH B YTpEHHHE M, OCOOCH-
HO, B BEeUEpHHUE Yachl HHTCHCUBHOCTH (POTOCHHTE3A
BHIIIIE, a TIOCJICTIONYACHHAs enpeccuss (OTOCHHTE-
3a HACTyHaeT IMO3XE U BBIPAXKACTCS 3HAUYUTEIIBHO
cnabee, 4eM y COPTOB MOJYMHTEHCHBHOTO M JKC-
TeHCUBHOTO THUNOB. CyMMapHBIi (DOTOCHMHTE3 3a
JIEHb y BBICOKOIIPOIYKTUBHBIX COPTOB BBIILIE, YEM Y
HU3KOYPOKalHBIX.

W3ydyeHne nUHAMUKK UHTEHCHBHOCTH (POTOCHH-
T€3a B OHTOT€HE3€ MOKA3aJI0 HAIMYNE MHOTOKPATHBIX
IIUKOB, XapAKTEPHBIX AJIs1 TEHOTHUIIOB B 3aBHCUMOCTH
OT apXUTEKTOHHKHM B TIEPUOJ| ONpPEAETCHUs WHTEH-
CHBHOCTH (DOTOCHHTE3A.

YcTaHOBNIEHO, YTO WHTEHCHBHOCTH (DOTOIBIXA-
HUS Y COPTOB MHTEHCUBHOT'O THIIA BBIIIIE, YEM y JKC-
TEHCUBHBIX. VIHTEHCHBHOCTD (DOTOIBIXaHHS JOCTH-
raeT CBOEro MakcuMyma B (haze KOJIOMIeHHs, TTOCIe
yero HaunHaercs cnan (Puc. 17).

VY BBICOKOYpOKaliHOTO copTa (oTonmbIxaHHE B
MIepUOJIBl OT TPYOKOBaHUS 10 POPMUPOBAHHS U Ha-
JIMBA 3€pHA JEPKUTCS HAa BBICOKOM YPOBHE, YEM Y
HU3KOypokaitHoro. C MOBBIIIIEHHEM HHTEHCHUBHOCTH
(hoTocHHTE3a TOBBIIACTCSI © HHTEHCUBHOCTH (POTO-
neixanusi. DoTombIXaHWE CIIEAYeT 3a X0AoM (oTo-
CHHTE3a, YeM MHTEeHCHBHEe (POTOCHHTE3, TEM UHTEH-
cuBHee (oronpixaHue. /IHeBHOU X071 (GoTOmBIXaHHS
B OOMIMX YepTax COBIAAaeT C JHEBHBIM XOAOM (o-
TOCHHTE3a JIMCTHEB B Pa3lUUHBIX (Dazax pa3BHTHS
pacrenus. OnHako (oToapIxaHue HaunHaeTcs B 0O-
Jiee TO3IHUE Yachl, YeM (POTOCHHTE3 U MpeKpalaeT-
sl paHbllle, KpUBAasi €ro X04a OJHOBEPIIMHHA.

WnrencuBHocTs accumuidaiuu CO, JIHCThIMU
U IpyTuMH (POTOCHHTE3UPYIOUIMMHU OpraHaMH OIl-
penensercs BEIUYMHOM U CTPYKTYpOM 3THX opra-
HOB, apPXUTEKTOHUKOW pacTeHUH KakK NPHU UHIHUBU-
JyaJIbHOM BBIPALIMBAaHUM, TaK U B MOCEBE, JOHOP-
HO-aKUENTOPHBIMU  OTHOLUEHUSIMH, TE€HETUYECKU
00yCIIOBIIEHHBIMH y Ka)KJIOTO TE€HOTHIIA C YYETOM
Bcex QakropoB Bo3aeticTeusa (Aliyev, 2001 a). Yc-
pEOHEHHBIC PE3YJIbTAThl U3 MHOTOYUCICHHBIX H3-
MEpEHUI TIpeICTaBICHBI B Ta0mie 1.

['eHOTHITBI TIIEHUIBI XapaKTEPU3YIOTCS MO Be-
JUYMHAM — JUIMHA, IIMPUHA IUIOIIAAW JIUCTHEB,
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HuTencuBHOCTHL poTocunTe3a, Mr CO, /(am’ yac)

Puc. 16. OHTOreHeTHUECKHE U3MEHEHUSI MHTEHCHBHOCTH accUMMIIIMU CO, y pa3iuyHbIX

TCHOTHUIIOB IIIIICHUIIbI:

1 — OBuaunk-65, 2 — lapk, 3 — ['eipMmbi3bl Oyraa, 4 — KaBkas,
I - BeIxox B TpyOKY, II — kosomenue, III — uBerenue, 1V — GopmupoBaHue u HaIuB 3epHa.
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Puc. 17. OHTOreHeTHYECKUH XX CYMMapHOTO ()OTOABIXaHHUS Y BEICOKOIPOYKTUBHOTO
(OBmnaunk-65 — (1)) u HU3KOMPOAYKTUBHOTO (I'BIPMBI3EI OyTHa — (2)) TEHOTHUTIOB:
I - BeIxox B TpyOKy, Il —komomenue, Il — uBererne, IV — popMupoBaHme U HaIHUB 3epHA.

yaenbHas moBepxHocTHas mwioTHocTh (YIIII), yron
HaKJIOHa OT CTeOJI1 W IOJIOKEHHE B HPOCTPAHCTBE,
CO3/1aI0IHE ONTUMAIIBHYIO apXUTEKTOHUKY Hanbosee
OnaronpusATHYI0 Ui TypOyJeHTHOCTH M BBICOKOM
nHTeHCcHBHOCTH accumuisinud CO,, W, BO3MOIKHO,
JUINTENIBHON aKTHMBHOW NIESITENIBHOCTH BCEX JIUCTBEB,
KOJIOCAa M JPYTUX HEIHMCTOBBIX OpPraHOB B IIEPHOJ

(hopMupoOBaHUS 3epHA.

I'eHoTumel B ABa-TpU pa3a MEHbILEH MIOLIABIO
JUCTHEB JAIOT OJMHAKOBBIA WM OONBIININ ypoKait
3€pHA II0 CPABHEHUIO C KPYNHOJUCTHBIMU. I'€HOTHII
I'epMEIREI OyTAa ¢ TWIOMmAIbpI0 (hiaroBoro jmcra 28
cM® maer 3 T/ra, a reHoruisi ¢ 18-19 em® — 7- 9 1/ra.
Y BBICOKOYPOKAMHBIX TEHOTHIIOB — 7-9 T/ra Iiomaiu
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Taémuua 1. MatercusHOCTh accummmsaiu CO, u GoTompxaHus, miomans (pIaroBoro JIMCTa U YPOXKAMHOCTD 3epHA

TCHOTHIIOB IIIICHUIIBI

ITorenuuaneHas ypo-

CpenHss IIomab WNurencusnocts, mr CO, vt

I'enoTumnsl o 2
JKAMHOCTB 3€PHA, T/Ta  (PJIArOBOTO JIUCTA, CM doTocHHTE3 DOTOABIXaHUE

= Asamarim-95 9 19 34,0+1,7 12,440,5
S § Tuitmarmu-2/17 7 47 252414 8,140,4
=5 ToipMbizsl romb 7 18 36,5+2,1 10,940,6
S §
S —
2 § I'sipMmeI3e1 OyTOA 3 28 21,3+1,1 6,240,3

* M3amepeHusi MPOBOJUIKNCH B (pa3e KOJOUICHHS — MAKCHMAIbHOW MHTEHCHMBHOCTH (POTOCHHTE3a U 3aBEpLICHUS

(hopMHpOBaHUSI pOCTA JIHCTA

(hTaroBBIX JMCTHEB Pa3IMYAIOTCs IPUMEPHO B 3 pasa.
HccrnenoBanapie coOpTa O3UMOW TIIIICHWIIHI 3HAYH-
TENBHO Pa3IMYAIOTCS TI0 UHTEHCUBHOCTU ACCUMMJISI-
un CO, duarosoro smcra. bonee Bicokne 3HaUeHHE
rapameTpoB OTMEUEHBbI Y [ BIPMBI3BI THOJIb U A3aMaT-
m-95, Torma kak HauOosiee HM3Kas aCCHUMUIISIUS
CO, 6puta obHapyxeHa it copta ['bIpMBI3EI OyTaA.
BepTukambsHO OpHMEHTHPOBAaHHBIE MEJKHE JIHCTHS,
CO3/1aBasi ONTHMAIBHYIO apXUTEKTOHUKY, BO3MOXKHO,
CIOCOOCTBYIOT OTHOCHTEIILHO BBICOKOW aCCUMMUIIS-
mun CO, GYHKIIMOHUPYIONWX JIMCTHEB BCEX SIPYCOB
3a TIEpUO/] HAJIMBA 3epHA.

CpaBHUTEIBHOE HCCIICIOBAHHE HHTCHCUBHOCTH
(hoToCHHTE3a T€HOTHUIIOB MIICHUIBI ¢ KOHTPACTHOM
ApPXUTEKTOHUKON B TEUYEHWE CYTOK IMOKA3ayo, 4YTO
JTHCBHBIC U3MEHEHHSI MHTCHCUBHOCTH (OTOCHMHTE3a
JUCTHEB HE3aBUCHMO OT SIpyca JHUCTHEB M TCHOTH-

MOB XapaKTepHU3YIOTCS IBYXBEPIIMHHBIMHA KPHBBHI-
MU, TIOKa3bIBAIOIIUMH PE3KOe BO3pacTaHHe HMHTEH-
CUBHOCTH (DOTOCHHTE3a B YTPEHHHE Yachl U CHHU-
x)atormmmucs B BeuepHue (Puc. 18). dotocunHTe3
(h7aroBBIX JMCTHEB HAYWHAETCS, MPUMEPHO, OKOJIO
6 1 yTpa, OBICTPO BO3pacTacT C BOCXOJIOM COJIHIIA U
JIOCTUTAET CBOET0 MaKCHUMallbHOTO 3HadeHHus K 11
4. 3aTeM WHTEHCHBHOCTH (DOTOCHHTE3a CHMKAETCH,
U B MOJACHb HaOJIOAANIOCh ee caMoe HM3KOE 3Ha-
yenue. [locne momyaeHHol nenpeccuu HOTOCHHTE-
3a B 17 u HaOdromaeTcss BTOPOH MUK, KOTOPBIH TO-
BBIIIAET (POTOCHUHTES.

He Bce MenkomucTHBIE MOTYT OBITH BBICOKO-
ypokaliHeiMH. He Bce KpYIHONWCTHBIE TEHOTHITHI
BBICOKOYPOJKaiHbIe WIM HU3KOypoxakHble. Kpyr-
HOJIUCTHBIM BBICOKOYPOKalHBIM I'€HOTHIIAM HEO00-
XOZHMMa JI0OCTaTOYHAs BOZOOOECIICUeHHOCTb.

=&—"niimatin-2/17

== Aszamariu-95
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Puc. 18. Cyrounsiit xon CO, razoo0MeHa (aroBbix JIMCTLEB FT€HOTUIIOB HILIEHUIIBI C PA3JIMYHOMN apXu-

TEKTOHHMKOH B (ha3ze MOJIOYHOH CIIEIIOCTH.
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B mo3nanuu cBsi3u accnmmtsiiua CO, - hoTo-
IBIXaHUS C TPOAYKTUBHOCTBIO PAcTEHHUIl y4eT oc-
HOBHBIX MApPaMETPOB MX APXUTECKTOHHKH TaKXKE SB-
nsercs cymecTBeHHBIM (Puc. 19). JlanHbIe TOKA3HI-
BAalOT, YTO T€HOTHUIBI C BEPTHUKAJIBLHO OPHEHTUPO-
BaHHBIMH KOPOTKMMH M y3KMMHU JHCThAMHU (20-30
cM?), BBICOKOH Y/ICTbHO MOBEPXHOCTHON MIOTHO-
ctbio — 600 Mr/100 cM?, criocoGHBIE K CTABHIIBHOMN
NPOAOJKUTENIbHOW HMHTEHCUBHOW  aCCUMUWJISILIAU
CO; (30-40 mr/nM™Jac) ¥ ¢ BBICOKOH TONEPAHTHO-
CTBIO K BOTHOMY cTpeccy, ¢popMupyroT a0 10 T/ra
ypo’kas 3epHa.

Bricokast nuHTeHCHBHOCTh accumuisinun CO, He
COMPOBOXKAAETCS HU3KOH MHTEHCHBHOCTHIO (POTOJBI-
xaHus. J|Ji1 BBICOKONPOMYKTUBHBIX TEHOTHIIOB Xa-
PaKTepHBI BHICOKHE BEUYMHBI (poTOMBIXaHMS. | eHO-
THUITBI C YPOXKalHOCTBIO 3epHa 7-9 T/ra obOmamaroT u
BBICOKOM MHTEHCHBHOCTBIO accuMuisannu CO,, U BBI-
COKOM aKTHUBHOCTBHIO (DOTONBIXAHHUS TPH COOTBETCT-
BYIOIIEH apXUTEKTOHUKE. Y TE€HOTHIIOB CO CpeIHEH
(4-5 1/ra) m HU3KOM YPOKAUHOCTHIO (3 T/TAa) OTHOCH-
TEJLHO HU3Kasgs WHTEHCUBHOCTH accummmsiimm CO, u
HU3Kasl ”HTEHCUBHOCTh (DOTOIBIXaHMS.

JlaHHbBIE TI0 Ta3000MEHY XOPOIIIO COTIIACYFOTCS C

Anues

HOJIy4EHHBIMH 3HAYECHHAMH aKTUBHOCTH ()EPMEHTOB,
y4acTBYIOIIMX HenocpeacTBeHHO B (ukcarmu CO,.
®naroBble JUCTBSI BBICOKOYPOXKaHHBIX T€HOTH-
[IOB MHTEHCHUBHOI'O THIIA HUMEIOT 00Jiee BBICOKYIO
aktuBHOCTh PB®K u kapOoaHrumpassl o cpaBHe-
HUIO C DKCTEHCHBHBIMU T€HOTHIIAMH BO BCE MEPUO-
Iel uX (popmupoBanus (Anmes u ap., 1988, 1996 a).
AxTtuBHOCTH PB®D-KapOokcHIa3bl, Kak U MHTCHCHB-
HocTh accumuiisiiuu CO,, ¢ Havana GopMUPOBaHHUS
(1aroBeIX JIMCTHEB MOHOTOHHO YBEIWYHMBACTCH,
JOCTUraeT CBOETO MaKCUMyMa B KOHIIE KOJIOIIEHHUS
W 3aTeM yMEHbIIaeTcs J0 KoHIa Bereranuu (Puc.
20). B ornuuune oT HUX, Y BBICOKOPOCIBIX COPTOB
MIIEHHUIBl SKCTEHCUBHOTO THIIA aKTHUBHOCTH yKa-
3aHHBIX ()EPMEHTOB, HECKOJBKO paHbIIE, JTOCTHUT-
HYB CBOETO MaKCUMyMa, OBICTPO TajaeT.
OOpamiaer Ha cebs BHEUMaHWE TOT (akT, 4TO B
X0JIe pa3BUTHA (HIarOBBIX JINCTHEB aKTUBHOCTH (hep-
MEHTOB KapOoaHrunpassl u PB®d-kapOokcunasel y
MCCJICIOBAHHBIX TCHOTHIIOB MIICHHUIBI W3MEHSIOTCS
HapaIenbHO, YTO MOXKET CBHUIIETENILCTBOBATH O CO-
IJIaCOBaHHOM padoTe 3Tux (hepMeHTOB (AJIUEB U Ap.,
1988, 1996 a; Aliev and Kazibekova, 1995; Aliyev et
al., 1996). Takast koppemsius 00HApYKUBACTCS MEX-
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Puc. 19. OHTOreHeTH4ECKHe N3MEHEHHsI MHTeHCHMBHOCTH (oTocuHTe3a (A) u ¢doroasixanus (b) y reHOTHIIOB
TMIIEHULBI C PA3TUYHON apPXUTEKTOHUKOMU:
I — konomenue-nBerenue, 11 — MonouHas crenocts, 111 - koHEl MoJIOYHOM criestocTH, IV — BOCKOBas CIenocTh.
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Iy MHTeHCHBHOCTBIO accummwriu CO, ¥ akTHBHO-
CTBIO 3THX ()ePMEHTOB Y BBHICOKOYPOXKAaHHBIX COPTOB.
[lomy4eHHble MaHHBIE TOKa3bIBAIOT, YTO y BBICOKO-
MPOAYKTUBHBIX TCHOTHIIOB IILIECHHUIBI BBICOKAs aK-
THUBHOCTh KapOoaHruapassl U PBbd-kapOokcunassr
WTpaeT CyLIECTBEHHYIO pOjib B MOANEP)KAHUM aCCH-
v CO, Ha BBICOKOM ypoBHe (AimeB W 1p.,
1988, 1996 a).

Kak n axtuBHOCTH PB®-KapOOKCHIa3bl, aKTHB-
HOocTh PBb®-okcuranaszpl y BBICOKOIPOIYKTUBHBIX
TCHOTUIIOB OOJIbIIE, YEM Y HU3KONPOILYKTUBHBIX
regotunoB mmenunsl (Puc. 20 u 21). M3menenue
aktuBHOCTH PEDO B X01€ pazBuTHs QrIaroBbIX Ju-
CTbEB AHAJIOTMYHO TOMY, KaK 3TO HaOII0NAIOCh B
cnyyae Pb®d-kapOokcunasHoit akTtuBHOcTH. Kak
n3zBectHo, PBOK/O karanmusupyer yYHUKAIBbHYIO
peaxiuio KapOOKCHIMpoBaHus U okucieHust Pb® ¢
rociemytonmm odpazoBanneM 3-OI'K — nepBuyHo-
ro mpoxykra ¢orocuHTe3a U (HocOrITHKOIEBOH
KHCJIOTBI, KOTOpasi sIBIAeTCsl cyocTpatoM (GoTOAbI-
xauus (Zelitch, 1975). C apyroit cTtoponsl, ¢oTo-
IBIXaHWE SIBISIETCA TPOIIECCOM, B XOJ€ KOTOPOTO
TepsieTcs 4acTh accuMunupoBaHHoro CO,. OnHako
HCCIICIOBaHHBIE HAMU KOPOTKOCTEOEIbHBIE COPTa
IIIEHUIBI, KOTOPhIE UMEIOT BBICOKYIO AKTHBHOCTD
PB®-okcureHassl, IBIASIOTCA BBICOKOYPOKaUHBIMU.

IIpu sTOM OTHOILIEHHE KapOOKCHUIA3HON aKTHB-
HOCTH (pepMeHTa K OKCUI'€HA3HOW aKTHBHOCTH B OH-
ToreHe3e (pIaroBoro JMCTa W3y4YeHHBIX T'€HOTHIIOB
MIPAaKTUYECKU COXPAHSETCS Ha OJHOM YPOBHE, UMes
TEHJICHIIMIO HECKOJIBKO BBICOKOTO OTHOLIECHUS Y MH-
teHcuBHBIX ¢opm (["aparsurupir-2 — 19,0+1,4; 1lu-
pacnan-23 — 18,7+0,9; I'sipmbizel Oyraa — 16,0+£2,0;
Capsl Oyrma — 16,2+1,1) (Puc. 22) (AmueB u np.,
1988, 1996 a; Anues u Kasubekona, 2002; Aliev and
Kazibekova, 1995). Takum oOpa3om, U3MEHEHHE CO-
OTHOILEHHSI KapOOKCHUIa3HO-OKCUTCHA3HOH aKTHB-
HOCTH B Xxojie (opmmpoBaHus (IIaroBoro JMcTa
MMEeT ONpeAeTIeHHOEe TeHOTHIINYECKOE pa3IndHe.
CrnenoBarenpHO, UCCIEIyeMble TEHOTHIIBl OTJIMYa-
FOTCSI TI0 CKOPOCTH ()OTOCHHTE3a M (POTOIBIXAHHUSI.

AxtuBHOCTh PB®-KapOoKcHIa3bl B pa3IM4HbIX
3JIEMEHTaX KOJIOCAa CHJIBHO MEHSETCS B 3aBUCHMOCTHU
OT €ro Pa3BUTHA M OT FCHOTUIHYECKUX OCOOEHHO-
creit pactennii (Puc. 23). Ilo cpaBHEHHIO ¢ IPYTHMH
OpraHaMHM Koyoca, Kak y HHTEHCHBHBIX, TaK U y JKC-
TEHCUBHBIX TCHOTHIIOB, Yellys oOnanaet Oojee BbI-
COKOU KapOOKcHIa3HoW akTHBHOCTHIO PE®. B Haua-
ne ¢GopMHpOBaHUS 3€pHAa aKTHBHOCTH P®DK-
KapOOKCHIIa3bl YelIyH KOJIOca WHTEHCUBHOTO T€HO-
THIA TaKXKE BBILIE [0 CPABHEHHIO C YKCTEHCUBHBIM
reHotunoM. OnHaKo B JajgbHEHIIEM, 10 ONPEaeIeH-
HOTO BpPEMEHHM, 3Ta aKTMBHOCTb, PACCUHUTaHHAs Ha
Mr 0€JKa, Y HUHTEHCHBHBIX T€HOTHUIIOB OCTaBaJIach Ha
OJJHOM M TOM JK€ YpPOBHE. 3aTeM, II0 Mepe HaliBa
3epHa KaK y MHTEHCHBHBIX, TaK M y 3KCTEHCHBHBIX
TEHOTHIIOB MPOUCXOJUT 3aMETHOE YBETHUEHHE aK-
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tuBHOCTH PB®-KapOoKcHITa3pl Yemyn.

CrnenyeT MOAYEpKHYTh, YTO BO BCE MEPUOJBI
U3MEpEHHs OCTH KOJI0CAa MHTEHCUBHOI'O I'€HOTHUIA
uMenn  Oojee  BBICOKYIO aKTUBHOCTL Pb®-
KapOOKCHIIa3bl MO0 CPAaBHEHHUIO C SKCTCHCUBHBIM T'e-
HOTHUIIOM.

Usmepenne aktuBHOCTH Pb®-KkapOokcunasbl B
3epHOBKE II0KA3a10, YTO 3C€PHOBKHM HHU3KOYpPOXKaii-
HOTO T€HOTHUIIA TIO0 CPAaBHEHHIO C BBICOKOYpOKaid-
HBIMH, UMEIOT 00Jiee BBICOKYIO aKTUBHOCTH TOJIBKO
B Hauane usMmepeHus. [lo mepe QopmupoBanus
3epHa Yy OOOMX TEHOTHIIOB HAOJIIOJIANOCh MOCTe-
NIEHHOE CHIYKEHHE aKTUBHOCTH (pepMeHTa.

M3mepenne axtuBHOCTH PB®d-okcurenassl B
Pa3IMUYHBIX 3JIEMEHTaX KoJioca IMOKa3ajo, YTO H3-
MEHEHHUE aKTHBHOCTU ()epMEHTa MPOUCXOIUT aHa-
JIOTUYHO W3MEHEHHI0 aKTHBHOCTH Pb®d-kap6o-
KCHJIa3bl, KaK 3TO0 HaOm0naeTcsi BO (JIaroBoM JIMC-
te (Puc. 21).

AxtuBHOCTh PB®-KkapOokcunazer u Pbd-
OKCHUI'€HAa3bl Y BBICOKO- U HU3KOYPOXKAWHBIX T'€HO-
TUIIOB TIO Mepe HaJMBa 3€pHa YBETUYHUBAETCS B OC-
TH 1, 0co0eHHO, B yemye. ComocTaBiieHHe JaHHBIX,
MOJIY4YEHHBIX IPH U3MEPEHUHN aKTHBHOCTH (epMeH-
TOB (OTOCHTE3a B OHTOTCHE3¢ (PIIArOBOTO JIHICTA M
3JIEMEHTOB KOJIOCA, MOKA3bIBAET, YTO PE3KOE YBE-
JMYEHNE aKTUBHOCTH 3TUX (PEPMEHTOB B YeLIye IO
BPEMEHH COBIIIa€T CO CHMXKEHHEM HX aKTHBHO-
CTH BO (p1aroBoM JIUCTE. DTO CBHUIETENHCTBYET O
TOM, 4TO B (ha3e HaIMBa 3€pHA AIEMEHTHI KOJOcCa,
0CcOOEHHO, YelllyH, aKTUBHO y4acTBYIOT B IIpoLecce
accummisiiun CO, (Amnues, 2002).

Takum 00pa3om, COBIaJICHUE PE3yJIbTAaTOB, MO-
JyYEeHHBIX Pa3HbBIMH METOJAMH W Ha Pa3HBIX T€HO-
TUIAX PACTEHUH, MOKA3bIBAET, YTO, [10-BUANMOMY,
B XOJI¢ CEeJEKIMOHHOTO Tpolecca KapOoKcHuIazHas
U OKcureHasHas aktuBHocTH (epmenta PBDK/O
WU3MEHSUINCH NapajuienbHo. Kaxkaplii reHOTHIl mime-
HUIIBl XapaKTePU3yeTCs OMpPeaeIEHHBIM 3HAaU€HUEM
cootHomenusi PBOK/O u ero nsmeHenue npu pas-
JIMYHBIX BO3ACHCTBUAX (B YACTHOCTH, IIPH UCKYCCT-
BEHHOM HapyUIeHWH JOHOPHO-aKIENTOPHBIX OT-
HOUICHHUI1) HOCUT BpeMEHHBIH XapakTep.

[Iponecc dortonsixanust TpeOyeT coriacoBaH-
HOH paboThI TPEX OpraHeiI KJIETKH: XJIOPOIIACTOB,
nepokcucoM u mutoxoHapuit (Puc. 24). Ilepokcu-
COMBI, KaK M TJIIMOKCHUCOMBI, OTHOCATCS K MHKpO-
TenplaM. B kieTkax Me3oduiuia MEpOKCHCOMBI,
XJIOPOTUIACTHl ¥ MUTOXOHAPUHU OYEHb YacTO PacIo-
JIararoTcs PsOM, 4TO SBISIETCS J0Ka3aTelbCTBOM
MHTEHCUBHOIO 0OMEHA BEIIECTB MEXIY 3THMHU Op-
raeiaMyd. B Hacrosiee Bpemsl AOCTaTOYHO XO-
pouo u3y4eH OMOXMMHYECKHH MEXaHH3M MpoTe-
KaHUs mpoueccoB (oroapixanus. HadanbHbld sTan
(doTonpIxaHus NPOUCXOOUT B XJoporuiacTtax. llo
MHCHHUIO OOJNBIIMHCTBA HCCIENOBATENCH, HCXOA-
HBIM cyOCTpaToM JUId nporecca GOTOAbIXaHUS CITy-
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Puc. 20. V3menenue axtuBHOCTH PB®-KkapOokcuiassl B oHTOTEHE3e (h1aroBoro Jiucra reHOTUIIOB
MIIEHUTIBL:

1, 2 — KOpOTKOCTEOCIBHEIE, BRICOKOYPOXKAWHEIC, 3, 4 — MEIKOJIIMCTHEIC, CPEIHEYPOKAIHEIC; 5, 6 —
JUTMHHOCTEOCNBHBIC, HU3KOYPOXKalHBIE COPTa IMIIICHHUIIBL.

A — aKTHBHOCTH ()epMEHTA, PacCUHUTAHAS HA cM’ nucra; B — akTHBHOCTD (depMeHTa, paccunTaHas Ha
Mr Oenka.

Anues
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Puc. 21. Usmenenue aktuBHOCTH PB®-0oKCcHIeHas3bl B OHTOreHe3e (h1aroBOrO JINCTa TEHOTHUIIOB
MIICHULIBI:

1, 2 — xopoTKOCTEOETBHBIE, BRICOKOYPOXKAMHBIE; 3, 4 — MEKOJIMCTHEIC, CPEeIHEYpOKaitHbIe; 5, 6 —
JUTMHHOCTEOEIIbHBIC, HU3KOYPOKaWHBIC COPTA MIICHHIIBL.

A — akTUBHOCTH (hepMEHTa, pacCYMTAHAs Ha cM® nucta; B — akTHBHOCTB (depMeHTa, paccurTaHas
Ha MT OeJka.
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Puc. 22. VI3mMeHeHUs COOTHOLICHUS KapOOKCHIa3HON aKTHBHOCTHU K okcureHazHoiir PEOK/O
B OHTOTe€He3e (pJIaroBOro JIMCTa TEHOTUIIOB MIIECHULIBL:
1 — Taparsurgeir-2; 2 — llupacnan-23; 3 — I'eipmbel Oyraa; 4 — Capsl Oyraa.
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Puc. 23. 13menenns akruBHocteil PE®-kapookcunassl (A) n Pb®-okcurenassr (Bb)

B DJIEMEHTaX KOJIOCa FEHOTHIIOB ITIICHHIIBI B XOJIe HaJIMBa 3epHa:

1 - ocTh, 3 - wenrys, 5 - 3epHOBKA KOPOTKOCTEOCTHHOTO, BEICOKOYpOskaiiHOTO TeHotuna lllupacian-23;
2 - 0CTh, 4 - "enrys, 6 - 3epHOBKA [UIMHHOCTEOEIEHOTO, HI3KOYpoXkaiiHOTO TeHoTrna Capsl Oyraa.
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KUT TIIMKONAT. Peakmum, cBs3aHHBIE C (POTOOKFC-
JTUTENRHBIM TIpeBparieHueM Pb® u obpazoBanuem
¢docornukonaTa, cUUTAIOTCS KIIOUYEBBIMH B IPO-
mecce ¢GoTonbIxaHusA. B pesyibpTare OKCHUTEHA3HOM
aKTUBHOCTH OOpa3yeTcst oaHa Moiekyina (ocdor-
JMLEPUHOBOM KHUCIOTH (Maymas B nukin KambBu-
Ha) ¥ OJHa MOJeKyJa (ochHOTIUKOIEBON KHUCIOTHI
(c Hee HaumHaercs (OTOIBIXATEIHHBIA TIUKOJIAT-
HBIW IIMKJ) BMECTO JIByX MOJIEKYJ (ocoriniepu-
HOBoU kucinothl. [lox nmefictBuem ¢epmenta ¢oc-
tdhormukonardpocharaser (PI'P-aza) docdormmko-
JIaT TIPeBpaIlaeTcs B TIUKOJIAT, KOTOPHIH MOKHUAAET
XJIOPOIUTACTHI M TIOCTYMAET B MIEPOKCHUCOMBI.

PB® + O, — dochormukonar + ®I'K
dochormukonat — riukosar + Oy

®dochormukonardocdaraza — KIOUEBOH (ep-
MEHT ()OTOABIXaHUS KaTaJU3UPyeT THUApoiau3 (oc-
(hornmkonara, 0o0Opa3oBaHHOTO B PE3yJIbTAaTE OKCH-
reHazHoit aktuBHOCTH PB®-kapOokcuiasbl/okcu-
reHasbl. MyTtanTsl, He nMmeromme OI'P-a3pl, HE MO-
I'YT pPa3BUBATBhCS B ECTECTBEHHBIX aTMOC(EpPHBIX
ycnousix (0,04% CO, u 21% O,) u TpeOyroT BbI-
cokux ypoBHe#r konmeHntpamuu CO, (Randall,
1976; Husic and Tolbert, 1984; Hall et al., 1987;
Suzuki et al., 1990; Norman and Colman, 1991).
Bo3moxxHO 310 00BsCHAETCA TeM, 4TO (HoCchOTrIu-
KOJIAT, HAKaIUIMBAIOIIUICS BO BpeMs (OTOCHHTE3A
IIPH €CTeCTBEHHOM ypoBHe KoHIeHTparmu CO, B
atMocdepe, CHIPHO HHTHOMPYET GEPMEHT TPHO30-
docharuzomepazy (Wolfendon, 1970; Anderson,
1971; Suzuki et al., 1999).

®docdaraza, cnenudpudHas TO OTHOLICHUIO K
(hocdornmkonary, OblIa BIIEPBBIC ONMKMCAHA B JIUCTh-
sx Tabaka (Richardson and Tolbert, 1961). ITo3anee
OBLTO TIOKA3aHO, YTO TAKOW aKTHBHOCTBHIO 00Ja/Iat0T
Bce pacteHus W Bomopociu (Randall et al., 1971;
Randall and Tolbert, 1971). ITosiBnenue docdormu-
KOJIaTa B KJIETKaX MJICKOIUTAIONINX OBLIO BIIEPBBIC
moka3aHo Rose m Salon (1979) m monreepkaeHO
Spear u Vora (1986). CormacHo naHHbBIM, (ocdor-
JIMKOJAT CHHTE3UPYETCS MUPYBATKMHA30U in Vivo
(Rose, 1976). YkazbpiBaeTcsl CyIIECTBEHHOE CXOICT-
BO KHHETHYECKHUX XapaKTePUCTHK KUBOTHBIX U pac-
tutenbHbIXx DI'D-a3 (Seal and Rose, 1987). Jlns
mposiBicHUs  akTuBHOCTH ~DI'd-a3p61  Tpelyercs
JBYXBAJICHTHBIII KATHOH, Tako# kak Mg”", u omHo-
BAJICHTHBIM aHWOH, Takod kak Cl, B mpucyTcTBHH
¢ocdornmkonara B kKauecTBe cyocTpara.

AxtuBHOCTh DI'D-a3p1 OblTa OOHapykeHa B
KpacHBIX KpOBSHBIX KIIETKaX YeIOBEKa M JIPYTHX
tkaHsax (Turner and Hopkinson, 1981). ®epmenT
OTIpe/ieNsieTCsT OJHUM aBTOCOMAILHBIM JIOKYCOM,
OTHECEHHBIM K 16-01 Xpomocome genoBeka (Povey
et al., 1980), u mposBNIAET TEHETUYCCKUN IOJIH-
MOp(}H3M B HEKOTOPBIX STHUUECKUX TPYIIIax.
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M3BectHO, 9TO (HOCHOTIIMKONIAT, SBISFOITHIACS
creuduaHbiM cyoctparom st GI'd-a3e1, 0bnamaer
aKTUBHPYIOLMM JeiictBueM Ha 2,3-6ucocdornm-
nepatdochaTazHyr0 aKTHBHOCTh OM(YHKITOHATHEHO-
ro ¢epmenra 1,3-pochormuneparmyrassl (BOI'M,
K® 5.4.2.1). B npucyrctBun ¢ocdornmkonara ¢oc-
(hataznast aktuBHOCTE BOI'M cTumymmpyercs Gomee
geMm B 100 pa3 (Rose, 1976). @ochorimmkonaT WHIH-
oupyer Ttpuosopocharuzomepasy (KO 5.3.1.1) wus3
Moy kpoirka (Wolfendon, 1970), uro akTuBupyer
pacnan 2,3-Oucdochormumepara (Rose and Liebo-
witz, 1970), KOTOpBIHA SBISAETCS PETYJISTOPOM CPOJ-
cTBa reMoryiobnHa k kuciopoay (Rose et al., 1986).
OI'®, BO3MOKHO, UTPAET BAKHYIO POJIb Y MIIEKOIU-
TaIOMINX, B Ha YPOBEHB (POCGOTITHKOIIaTA.

Takum obpazom, OI'D-aza sBIsIETCS HEOOXOTH-
MOH Uil BceX aBTOTPO(HBIX OPraHM3MOB, a TaKKe
BOXHOW Ui (PYHKIMOHUPOBAHMS YEIIOBEYECKIX
KpacHBIX KpoBsiHBIX KieTok (Rose et al., 1986;
Mamedov et al., 2001). Ilo rIMKOIUTHYECKOMY ITyTH
MOXET TPOTEKATh JOMOIHUTENbHAS PEaKIIHsl, KaTallH-
upyeMas  OoucocdarrimeparMyTazoi, TpeBpa-
miatoriedt  1,3-6ucdochormunepar B 2,3-6uchocdo-
rmunepat (2,3-bPIY), KOoTophlii MOXKET HpH yyacTHH
2,3-ouchochormumepardocharazer (KO  3.1.3.28)
npeBpamarbess B 3-pocdoriumiepar — MerabouT
rkonu3a. B sputponmrax 2,3-b®I" oOpasyercs B
3HAYUTEIBHBIX KOJIMYECTBAX W BBHIMOIHIET POJIb ai-
JIOCTEPUYECKOTO PETYIIATOpa (PYHKITHH TreMOTIO0NHA.
2,3-b®I", cBS3BIBAICH C TEMOTJIO0HMHOM, ITOHIKAET
€ro CpOJICTBO K KHCIIOpPOAY, CIIOCOOCTBYET IHCCO-
[IUAIIH KUCIOpOJa M IMepexony ero B TkaHu. Ommro-
MEpHBIH OENTOK TeMOTIIOONH CIIOCOOSH MPHCOSANHSATD
K criequ(UYecKUM yJacTkaMm 4 pa3iuyHbIX JIUTaHda:
0,, H', CO, u B®T. Bce i sturans! MIPUCOETUHS-
I0TCS K TIPOCTPAaHCTBEHHO PA300IICHHBIM y4YacTKaMm,
HO KOH(OpMAaIMOHHbIE W3MEHEHHs Oelka B MecTe
MIPUCOSTUHEHHST OJHOTO JIMTaH[a TMepelaroTcs Ha
BECh OJIMTOMEPHBIA OENOK W M3MEHSIOT CPOJICTBO K
HeMy Apyrux nurannaos (Cesepun, 2006, 2009). Tak,
KOJIMYECTBO IMOCTyMaromiero B Tkanu O, 3aBUCHUT He
TOJBKO OT MapIpanbHOro nasienns O,, HO ¥ KOHIIEH-
TpalUK aTIOCTEPHIECKHUX JIMTaH/IOB, YTO YBEININBA-
€T BO3MOXKHOCTb PEryJisiiiy QpyHKIMH reMoraoOuHa.

JlanmpHelilee npeBpalleHne TIHUKOJIATa MPOMC-
XOIUT B TEpoKcucomax. Merabomu3m yriepoaa B
(OTOABIXaHUU OMKCHIBACT MOCIIEIOBATENEHOCTD Ce-
pHUH peakluii Tak Ha3bIBAEMOTO «TIIUKOJATHOTO ITy-
TH», OOJBIIAs YacTh KOTOPHIX JIOKAJIM30BaHA B TIe-
pokcucomax u wmutoxoHapusx (Beevers, 1969;
Zelitch, 1972; Tolbert, 1973, 1981, 1997). Oxkpy-
JKEHHBIC OJMHAPHOW MEMOpaHO! IEPOKCHCOMBI SIB-
JSIFOTCSl MaJICHBKMMH, BE3JECYIIMMHU 3YKapHOTHYe-
CKUMHU OpraHe/UIaMH, OHOCPENYIOIIMMH HIMPOKHHA
KPYT' OKHCIUTEIHHBIX METa00NINYeCKUX aKTHBHO-
CTel, BappUPYIOMUX CPEAN BHUIOB, TUIIOB KIETOK U
YCIOBHH OKPY)KAalOILEH Cpenbl, B KOTOPBIX >KUBET



opraamM (Beevers, 1979; Van den Bosch et al.,
1992). PactutenpHble TNEPOKCHCOMBI  SIBIISIOTCS
BeChMa BaXXHBIMH [T (DU3UOJOTMYCCKHUX IPOIEC-
COB, TAKUX KaK JIMITAIHBIA MeTa0oIm3M, (poToasixa-
HUE U OWOCHHTE3 M METaboIM3M PaCTUTEIHHBIX
ropmonoB (Olsen and Harada, 1995; Reumann and
Weber, 2006; Reumann et al., 2009). Ilepoxcrcombl
OTJIIMYAIOTCS BEICOKOW aKTHBHOCTBIO KaTajasbl, ¢ura-
BUHOBOM OKCHIa3bl M COJEpPXKAT OOJIBIIYI YaCTh
(hepMEHTOB TIIMKOJIATHOTO ITyTH.

B mepokcucomax Timkonar mpu ydactuu (pia-
BUHCOZCPKAIEH OKCHIA3bl — TIIMKOJATOKCHAA3hI
(KD 1.1.3.1.) okucnsercss mo ruokcuiara. Bropoit
MIPOIYKT PEaKIMy — MePEeKHCh BOAOpoa — Oaromaps
BBICOKOMY COJICPYKaHUIO B MIEPOKCHCcOMax (hepMeHTa
karanasel (K@ 1.11.1.6) pacmierisiercss A0 BOIBI U
kucnopoga (Grodzinski, 1978; Walton and Butt,
1981; Wingler et al., 1999). Ilpn y4acTiu TIUIHH-
amuHTpancdepassl (KO 2.6.1.4.) rmokcunar npeoo-
pasyercs B rmunmH (Igarashi et al., 2006). Ota peax-
s BKITFOYAET MePeHOC aMUHOTPYIIITBI C TITyTaMITHO-
BOM KHCJIOTHI Ha TiMOKcwiar. [lpu aTom obpa3syercs
2-OKCUTITyTapoBast KUCJIOTA.

JanpHeiimme peakimy (GOTOIBIXaHUS IPOTEKAIOT
B MUTOXOHAPHSAX. | THITHH M3 IEPOKCHCOM TpaHCIIOP-
TUPYETCS B MUTOXOHPHH, TJIC MTPOUCXOUT PEaKIIUs
KOHJICHCAIINH JIByX MOJIEKYJ TTIMIHA ¢ 00pa30BaHU-
€M OJIHOM MoJIeKyJbl L-cepuHa U BbIJICIEHUEM OJTHOU
MoJekysl ammuaka (NH;) 1 MONeKyIIbI yTiIeKrucioro
raza (CO,) (Walker and Oliver, 1986; Oliver, 1994;
Bauwe and Kolukisaoglu, 2003; Voll et al., 2006).
[Ipu nexapOOKCHIIMPOBAaHUM TIHIMHA O0O0pa3yeTcs
HAJIH, okucneHue KOTOpOTrO B MUTOXOHIPHSX CBSI-
3aHO C JOMOJHUTENBHBIM ToriomenneM O,. CuHTe-
3UPOBAHHBI B pe3yNbTaTe TIIMIHHAEKApOOKCHIA3-
HOM peakiuu uoH NH," BHOBb oueHb >P(EKTUBHO
(ukcupyercsi ¢ obpazoBaHueM riryramara. OKucie-
HUE TJHIMHA 10 CEPHHA COIMPSKEHO C TOSBICHHEM
Tpex Monekyn AT®. Oro komnuectBo ATD Oosee
YeM J0CTaTOYHO JUIS TOBTOPHOW aCCUMWJISIMH aM-
MHaKa C BKJIIOYEHHEM €ro B TIIyTaMWH, Onaromaps
4yeMy pacTeHHe He TepsieT cBod a3oT. Ha accumuis-
LU0 a30Ta B Tporiecce POTOCUHTETUIECKON acCUMU-
JAIMu yraepopa pacxomyercss ~13% BoccTaHOBU-
TembHON cribl. CrHTE3 OENKOB W3 aMHHOKHCIOT U
CHHTE3 TaKWX YIJICBOAOB, KaK caxapo3a U Kpaxmal,
TpeOYIOT JONOJIHUTENBHBIX 3aTpar dHepruu. Jpyroi
IyTh HCIOJNB30BaHUSI BOCCTAHOBJIEHHOH SHEPTUH OT
OKHCIICHUS TJIMIIMHA 3aKTI0YAeTCsS B TOM, YTO YacTh
€e MOXET OBITh MepeiaHa ePOKCHCOME U UCIIOJIB30-
BaHa JUI BOCCTAHOBIICHHUS THAPOKCUITUPYBATA B TIIH-
LIEPUHOBYIO KHCIIOTY.

OOpa3yromuiicss CEpuH BO3BPAILACTCS B MEPOK-
cucomy. B mpucyrctBum amunotpancdepazsr (KD
2.6.1.45) n3 cepuna oOpasyeTcs THIPOKCHITNPYBAT,
KOTOPBI BOCCTAHABJIMBACTCS THUAPOKCHUIIMPYBaTpe-
nykrazoir (K® 1.1.1.29) ¢ oOpa3oBaHueM rimiepo-

Anues

na. JlanpHEHIHi MeTaboIM3M cepruHa MOXKET OBITh
TaKKe CBSI3aH C €ro BKIIOUCHHEM B Oenku. | umepar
TPAHCHIOPTUPYETCS U3 MEPOKCUCOM B XJIOPOILIACTHI.
Jlokanm3oBaHHAsE B XJIOPOIIIAcTaX TIHIIEPOIKHHA3A
(Kd 2.7.1.31) (Boldt et al.,, 2005) karamusupyer
npeBpalieHue raunepoia B 3-docdornumepar, Ko-
TOPBIH 3aTeM BKJIIOYaeTcs B uki KaiapBuHa.

OOMeH MeTabOTUTaMH MEXOY YYaCTBYIOIIUMU
B (hOTOJIBIXaHUU KOMIAPTMEHTAMH OCYIIECTBIISICTCS
TPaHCIIOKaTOpaMK BO BHYTpEHHEH MeMOpaHe XJIOo-
poIiacToB U MUTOXOHApUH. OOMEH BEIIeCTB IPO-
HCXOJUT Oslaroiaps MpocThIM OPUHAM B MeMOpaHe
TIEPOKCHCOM, KOTOPBIC TPEACTABISAIOT cOOOW WHTE-
TpaNbHBIe TIOPOOOpasyrIue MeMOpaHHBIE OENKH,
BBITIOJIHAIONIME TPSMON HECEJIIEKTUBHBIN IEPEHOC
HU3KOMOJICKYJISIpHBIX coenuHenui (Yu et al., 1983;
Weber and Fliigge, 2002; Reumann and Weber,
2006; Kaur et al., 2009).

Takum ob0pa3oM, B xoae GoTOABIXaHUA MPO-
HCXOISIT PEeaKIUU, CBSI3aHHbIE ¢ MPeo0pPa30BaHu-
eM rJamMKojatra B ¢ocdoriauuepar, YTo COnpoBo-
sKAaeTcsl MOIJIoIeHHeM KHCJIopoaa (B XJ10pomnia-
cTax u mepoxcucomax) u BoiaeaeHuem CO,. Uc-
XO0fl U3 ITOro, o0Inuii 0ajaHc ra3ood0MeHa B JIH-
CTHhSIX HA CBETY CKJIAAbIBaeTCHd W3 JABYX IpoIlec-
coB — oTocuHTe3a U POTOABLIXAHUSI.

B Tedenme KU3HEHHOTO IUKJIA JIACTA MEHIETCS
HE TOJBKO CKOPOCTh MHTETPAILHOTO (DOTOCHHTETH-
YECKOTO TpoIiecca, HO U ero (hepMEeHTAaTUBHAS U Me-
TaboJIM4ecKas akKTUBHOCTh. [loyyueHHBIE pe3ylibTa-
THI TIOKa3bIBAIOT, YTO HWCCIIEAOBAHHBIE TEHOTHUIIBI
MIPOSIBJIIOT 3HAYMTEIILHBIC PA3JIUUMs U Ha YPOBHE
(oTocHHTETHYECKOTO  MeTabonu3Ma  yriepoja
(xararupos, 1987; Amues u np., 1996 a).

B xome dopmupoBanus (raroBoro jamcTa MHTEH-
cuBHOCTh accuMwisiiiu CO, TOBBITIIACTCS, HO Mak-
CHMYM TIOTJIOIIEHHUS TIPOUCXOWT B (pa3e KOJIOMICHHUS
(Puc. 25 A). ®naroBelii JIMCT TOCTUTAeT CBOSH Mak-
cuMarbHOH TuTomanu B 3toi dase (Puc. 25 B). B ¢a-
3¢ IBETEHHS WHTCHCHBHOCTh accumuisiimu CO,
YMEHBIIIAETCSI U TTOCJIE ATOTO JI0 MOJIOYHOW CHEJIOCTH
ocraercsl nmpakTuuecku nocrosHHou. [To Mepe pocra
JIMCTa W Pa3BUTHS aKTUBHOTO (POTOCHHTETHYECKOTO
anmapara OH MOJHOCTBIO MPEBPAIIAeTCs U3 aKIIENTO-
pa accHMIIIAITOB B JOHOpP. B oHTOTEHe3e ¢raroBoro
mcta OMOCHHTE3 HEYTJICBOTHBIX COCIMHEHUN — aja-
HHUHA, MajlaTa ¥ acrapTara YMCHBIIIASTCS B a0COIIOT-
HBIX U OTHOCHUTENBHBIX emuuumax (Puc. 25 B, I), a
OMOCHHTE3 OCHOBHOM TpaHCIIOPTHOH (HOpMBI - caxa-
po3bl yBenmurBaetcs (Puc. 26 A). Ckopocth OHOCHH-
Te3a caxapo3bl cocraBisuia okono 80% ot obmiei
ckopoctu accummmim CO, (/[xanrupos, 1987).
XapakTep OMOCHHTE3a caxapo3bl U3MEHSETCS 10100~
HO M3MeHeHuro oOmei accumwsiiin CO, B OHTOrE-
He3e. B oTimume OT BhIIEYKa3aHHBIX COEIMHEHUH,
OuocuHTE3 Kpaxmajla XapakTepusyercsi Oosblieit
crabunbHOCTHIO (PHc. 26 A, B). Bennunna otHOIIE-

31



@omocunmes, ®omoovixanue u IIpodyxmusnocme

(800C “Te 10 Asursarg) (I9[19AN “H :Oljeln)) BUHEXIIrOoLOo() KUMeIHOWLIdenwoy U UUIedd 9100HIIRLRIOYALUI0] | "pT "dUJ

(%52 NoIMaNOHOOLIW
OO o s g
A
e N
uueg-1
oo+ Ioowx
H- U| zmIJ
009
e @
Hav! ® W
LauN
upA|n
009 o J
m_._z,,u

~

1l

Ao
_
_
_
_
_
_
_
_
_
_
_
_
\

s

s s s SEE—

N\

- P a——

- S s S S S S e S

WOSIX0OH3d 1SV1d0H0OTHOD
1812046
\u HM}E‘_\ﬂQ / \ Tﬂ.‘cm h._ lO.«—QﬂOC& e-a /
uleg- -Ax0lpAH 1el90f|9 18182419
2 ~a
HOYH HOSH ® HOOH HOSH 0] @:on_u H \
~0- = —0-H HO-0-H HO—O-H
in Sl By o= ok il [log= aly @ 1 SN
009 _009 009 K e e
H awN @ dav -aso|ngiy
HAVYN + UM“ @6%:
- . HO=O—H
%001 1Ej03A| N
k|9 eiAxofl 18(0%A1D 1BIONAID -oc%o& =l HO—9—H
OOU 002 @ 002 \_ OOU Onﬂ
m:zﬂof Lt HOO%H HOS% @uoof 1@
2oty O d OH o)
z
9 ‘wwmﬁmn O°H
-G'|-asongry
209, + OH . F
© ‘o apioyy
jewejn|o- < Jewen|9- Pd4¢ -gjAuL
_& +
day
ey 1ele
Y N7
1eieinbox0-z » jesejn|Boxo-g H Pd¢

-

4 e

L—+
£ a2
]
|

32



MKMOJIb COZ/[IMZMHH

15

10

1.5

1.0

0.5

Anues

A 2 B
aMm
= 0.3 +
- 02 +
= 01 L
| 1] 1 v
P i)
B r
%
= 15+ 1
- ! 10+ 2
o 3
3
] & T \\
. h—'—‘-tl—_._‘_“’
| L 1 | 1 1 1 |

Bo3spacr saucra, cyt

Puc. 25. brocunTes Mainara, acniapraTa ¥ alaHHHa B OHTOTeHe3e (DJ1aroBoro JIMcTa MIIeHHIbI
copta ['aparsimusir-2:
I - Boxop B TpyOKy; II — komomenwue; III —nerenne; IV — HanuB 3epHa;
A — ckopocts pukcannu CO,; b — minomans nucra; B — manar (1), acnaprat (2), ananus (3);
I' - To ke camoe (B mporeHTax k o0men ckopoct pukcarun COy).
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Puc. 26. buocunTes caxapossl, KpaxMaja 1 CyMMapHOTo (oH/Ia IIIMIUH+CEPUH B OHTOreHe3e (h1aroBoro Jivc-
Ta MiIeHuIb! copra ["aparburasir-2:
A — caxaposa (1), kpaxmai (2); b - To e camoe (B poiieHTax K o0iei ckopoctu pukcarmu CO,) (1, 2), o1-
HouleHue caxaposa/kpaxmai (3); B — rmmun+cepun; I - To jxe camoe (B MpoLeHTax K o0Iei ckopocTu Guk-
cauun CO,) (1), cymmapnas BenuunHa GoHIa riaunuH+cepu (2).
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HUSl caxapo3a/Kpaxmall MOIEPKUBAETCs Ha JJOBOJIb-
HO BEICOKOM ypoBHe (Puc. 26 b).

UccnenoBanusi mokaszanu, 4To CKOPOCTH OHMO-
CHHTE3a W CyMMapHas BeJMYMHA TIUIMHTCEepUH
yBeTMUMBAJIACh TpU Tiepexone oT (a3bl BhIXOJa B
TpyOKY K KOJIOIICHHUIO, 3aTEM yMEHBIANACh K (hase
LIBETCHUS, a Jlajiee e YPOBEHb OCTaBaJICs MPAaKTHYe-
cku octostHHEIM (Puc. 26 B, I).

OTH XapaKTepUCTUKU HAXOAATCS B MPSIMOM 3a-
BUCHUMOCTH OT WHTeHCUBHOCTH accuMmianuu CO,.
W3BecTHO, YTO TPU €CTECTBEHHBIX KOHIIEHTPAIIHIX
CO;, n O, y Cs-pacTeHuii OMOCHHTE3 TIUIMHA U Ce-
puHA CBsi3aH C (POTOABIXATEIBHBIM IyTEM yIJIepoja
mpu QotocurTeze. OTcI0oma ciaeayeT, 4YTO Koppe-
JIMpOBaHHe CKOPOCTH OHOCHHTE3a, a TaKKe CyM-
MapHOW BeJIMYMHBI GOHIA TIIMIHH+CEPHH ¢ (o-
TOCHHTE30M CBSI3aHO € TeM, YTO B OHTOreHe3e
JIMCTa NIIeHUUbl (POTOCHHTE3 U (POTOABIXAHME
H3MEHSIIOTCS MPONOPIHOHATBHO OIMH IPYromy.

[IpuBeneHHbie B Tabnwile 2 KHHETHYECKHE Xa-
paKTEepUCTHKHA (POTOCHHTETHUECKOTO METadOIM3Ma
yriaepoaa, BEIYMCIICHHBIC 10 KHMHETUYCCKUM rpa(bn-
kam BKmouerHns 'CO, B MPOXYKTHI (DOTOCHHTE3a,
MOKa3allk, YTO PagUuOyTIIepOa METabOIH3UPYETCS C
oOpa3oBaHWeM, B OCHOBHOM, CaxapoB (OCHOBHYIO
4acTh KOTOPBIX COCTABISICT caxapo3a), HPOIYKTOB
TIIUKOJIATHOTO METa0oJIM3Ma — TIUIUH+CEpUH U, B
HE3HAYNTETHHON CTENeHH, aMUHO- M OPTaHMYECKHX
KHCJIOT, TAKMX KaK MaJiaT, acrapTar U ajJlaHuH. B uc-
CJICZIOBAaHHBIX (pazax (hiaroBbIe JUCThS MpEKpaIaiun
CBOU POCT W TPEBPAIAINCH U3 aKIENTOpa aCCHMU-
JIATOB B AKTUBHBIC NTOHOPBLI U, BO3MOYXHO, IIO3TOMY
CKOPOCTh BKJIFOUCHHSI METKH B TOCIICIHHUEC MPOTYK-
TBI JI71s1 00EUX TPYTIIT TEHOTHUITOB MIIEHUIIBI CYIIECT-

BEHHO HE OTJIMYAJIACh M COCTaBJIsIa MpUMEpHO 3-6%
ot obmeit ckopocti accummsiy | CO, (AnueB u
Ip., 1996 a, 0).

HccnemoBanHable TEHOTHITBI TAK)Ke Majo OTIIH-
Yamuch W Mo BKMoYeHnio 'C B Kpaxman B oTmm-
YHe OT CaXxapoB, BKIIFOUEHUE METKHU B Kpaxmal CO-
cTaBjseT He Oonee 5-8%.

CpaBHHTEIIEHBIC WCCIIEAOBAaHMUS (POTOCHHTETHYEC-
CKOro MeTaboiu3Ma yriiepojia mokasaiu, 4to B (ase
MOJIOYHOH CIIEIOCTH WHTEHCHUBHBIE W SKCTCHCHUBHBIE
TEHOTHITBI IT0 CKOPOCTH OMOCHHTE3a CaXapo3bl H MPO-
JIYKTOB TJIMKOJIATHOTO MyTH MPAKTUYESCKH HE Pasiiv-
YalOTCSI W €ro BEJIMYHMHA COCTaBJISCT, B CPEIHEM, 5,7
1 1,1 Mxmoms CO,/(mv*MuH), cootBercTBeHHO. OG-
pamiaer Ha ceOs BHUMaHue TOT (axT, 4to B daze Ko-
JIONICHHs 3HAYCHUEC OMOCUHTE3a Caxapo3bl U CKO-
pOCTh OHMOCHHTE3a W CyMMapHas BelmduHa (HoHZa
TIIUIAH+CEPUH BBIIIE Y KOPOTKOCTEOSNBFHBIX WHTEH-
CUBHBIX TCHOTHUIIOB 1O CPAaBHEHHUIO C 3KCTCHCHBHBI-
Mmu. [Ipn 3TOM CKOpOCTH CHHTE3a caxapo3bl IS BbI-
COKOTIPOAYKTUBHBIX TEHOTHIIOB COCTAaBIISIET B CPe-
Hem 10,8, i1  HU3KOMPOMYKTHBHEIX — 8,0 MKMOJH
COz/(I[MzMI/IH); CKOPOCTh CHHTE3a TMIIUIUH+CEPUH IS
BBICOKOTIPOAYKTHBHBIX T€HOTHIIOB TMPHOIU3UTEIHEHO
— 2,7, a y1s1 HUBKONPOAYKTUBHBIX T€HOTUIIOB — 1,64
COz/(I[MzMI/IH). B daze xonomieHus STH TSHOTHUIIBI
uMenH Ooliee BBICOKYI0 HHTEHCHBHOCTh aCCHUMMUJISI-
mun CO,. T1o ckopocTr cuHTE3a U CyMMAapHOW BEIH-
yrHe (OHA MIUIMH+CEPUH TAKXKE MOXKHO CYIHTh O
ckopoctu (oroapixanus. Mcxons w3 pesysbTaToB
9KCIIEPUMEHTOB, MOYKHO CKa3aTh, YTO B 3TOH (aze
UHTEHCUBHOCTH (DOTOBIXaHUS TAKXKE BBIIIE Y BHICO-
KOIIPOTYKTUBHBIX TCHOTUTIOB.

TaﬁJmua 2. Kunetnueckue XapaKTCPUCTUKU (bOTOCI/IHTCTI/I‘IeCKOFO MeTaboau3Ma yriepoaa y pa3jJiMiHbIX 'CHOTHUIIOB

IMIICHUIBI B (1)336 KOJIOIICHHUS X MOJIOYHOM CIIEIIOCTH

laparsurdsir-2

Aszamatiau-95

I's1ipMBI3HI OyTHA Capsl Oyraa

MeTa6OJII/ITBI KOJIOIIC- MOJIOYHAd KOJOIIIe- MOJIOYHAasd KOJIOIIC- MOJIOYHAd KOJome- MOJOYHas
HHUC CIICJIOCTh HUE CIICJIOCTH HUE CIICJIOCTh HHUC CIICJIOCTh
OOmiass acCUMUIIALINS,
MkMoib COo/(nv? Mun) — 12.3 7.0 13.0 73 9.6 7.1 9.8 6.8
AnaHuH 1 0.41 0.21 0.40 0.25 0.36 0.23 0.32 0.20
2 3.30 3.00 3.20 2.40 3.90 3.20 3.30 2.90
Maar 1 0.70 0.29 0.68 0.30 0.59 0.32 0.56 0.31
2 5.70 4.10 5.20 420 6.10 4.50 5.70 4.60
Acnaprar 1 0.49 0.23 0.51 0.24 0.47 0.20 0.50 0.22
2 4.00 3.30 3.90 3.30 4.90 2.80 5.10 3.20
s+ 1 2.50 1.10 2.80 1.20 1.57 1.0 1.70 1.10
CEpUH
2 20.7 15.7 21.5 16.0 16.4 14.7 17.0 15.7
Caxaposa 1 10.6 5.50 10.9 5.80 7.80 5.50 8.20 5.80
2 86.0 78.0 84.0 79.0 81.0 77.0 82.0 81.0
Kpaxma 1 0.70 0.45 0.72 0.48 0.70 0.50 0.65 0.53
2 5.70 6.40 5.50 6.60 7.30 7.00 6.60 7.80

Ipumedanue. 1 — ckopocTh cnaTe3a, MkMomb CO,/(IM MHH), 2 — CKOPOCTb CHHTE3a, % OT 00Iei CKopocTH dHKcaImn
CO,. KuneTnaeckne XapakTepHCTHKN BBIYUCIICHBI 0 KHHETHIECKHM TpadukaM Biitoderns 'CO, B MPOAYKTHI (PoTO-

CHUHTEC3a.
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Taxum 00pa3oM, BEICOKOIIPOIYKTUBHEIC U HU3-
KOIPOAYKTUBHBIC T€HOTHITbI IIICHUIBI MPAKTHYC-
CKM HE pa3INyYaloTCsl MO CKOPOCTH BKIIOUEHUS
“Co, B KpaxMaJl, a TaK)Ke B aJlaHWH, MaJlaT U ac-
naprar. OjHAKO, CKOPOCTH BKIOYeHns ''C B Hpo-
JIYKTBI TJIMKOJATHOTO METaboyM3Ma U B Caxaposy,
TaKke Kak M HHTEHCUBHOCTH accuMuisanuu CO,
BBIIIIE Y BEICOKOTIPOIYKTHBHBIX TEHOTHIIOB.

[Mmennna Hapsay ¢ OOJBIIMHCTBOM CEJIBbCKO-
XO3SIICTBEHHBIX KYJIBTYp, oOTHocsmmuxcsa K Cs-
pacTEeHUAM, XapaKTePU3YETCsI OTHOCUTEIIEHO BBICO-
kol BenmnuuHO# BhieneHus CO, Ha CBETY, KOTOpas
COCTOHUT U3 (POTOIBIXAaHUS M TEMHOBOTO JIbIXaHUS
Ha cBeTy. K mogo0HOMY ke BBIBOIY MOXHO TIPUNATH
Ha OCHOBaHUHU PE3YyJHTATOB OMPEIEICHUI COOTHO-
IICHUS KOMIIOHEHTOB YTJIGKHCIOrO Ta3000MeHa y
Pa3IMYHBIX TEHOTUIOB MIIeHUIBL. [Ipu sTOM Bemu-
YUHA WHTCHCUBHOCTH HAOJIOAaeMOT0 U UCTUHHOTO
(hoTocuHTE3a BBINIE Y BHICOKOIPOIYKTUBHOTO T€-
Hotuna ["aparsurueir-2. 3Hauenue BoiaeneHus CO,
Ha CBETY JuIsl TeHOTUIoB ["aparbutdsir-2 u ['blpMbI-
3p1 Gyrma coctaBmser 11,4 u 8,7 mr CO,/(am’),
cootBeTcTBeHHO (Puc. 27).

Brigenenne CO, Ha cBeTy 3a CUET TEMHOBOI'O
IBIXaHUS OJIM3KO M1 MCCIICIOBAaHHBIX TCHOTHIIOB.
Onnako, xonudyecTBO BbieneHHOro CO, Ha CBETY
3a cueT (pOTOMBIXaHHs O0KA3aJIOCh OOJBINE Yy TeHO-
tuna [aparbumysir-2 U coctaBwio 8,7 u 6,2 mr
CO,/(M” 4), COOTBETCTBEHHO, /U1l T€HOTUIOB | a-
parburubir-2 U ['eipMmbi3el Oyraa. [Ipu atoMm, kak
MTOKa3aJId Pe3yIbTaThl, BEIWIMHA OTHOIICHUS BHI-
nenennst CO, Ha cBeTy 3a c4eT pOTOABIXaHUS K UC-
TUHHOMY (OTOCHHTE3y ObuIa ONM3KOH y 000HX re-
HOTHIIOB W COCTaBisLia mpuodmusutensHo 22,0 u
21,2%, 9TO TaKXe CBUAETEIHCTBYET O MPSIMON TO-
JIO)KUTETFHON KOPPENSIUA WHTCHCUBHOCTH (OTO-
cuHtes3a u poronbixanus (lxanrupos, 1987; Amu-
eB U Ap., 1996 a).

JomycTtuMo monarath, 9TO BBICOKAsl HHTCHCHB-
HOCTh Ha0F0aeMOro ()OTOCHHTE3a Y BBICOKOIIPO-
JTYKTHBHBIX TEHOTHITOB MPH OOJNBITNX HHTEHCHUBHO-
cTsX (OTOABIXaHMS, BO3MOXKHO, IMOAICPIKUBACTCS
3a cyeT OOJBIIEr0 WCTHHHOTO (OTOCHHTE3a. JTO
MIOJIOKEHUE TIOATBEPIKIACTCS BBICOKUMH BEIUYH-
HaMH UCTHHHOTO ()OTOCHHTE3a W KOJUIECTBOM BHI-
nenenHoro Ha cery CO, 3a cuer (oTompIxanHwms.
Takum 00pa3oM, MOXKHO TOBOPUTH O TAPAJLICIIEHOM
YBEIWYCHUN WHTCHCUBHOCTH UCTHHHOTO (hOTOCHH-
Te3a u (OTONBIXaHUS B OHTOreHe3e jucra. OTHO-
IICHUE UCTUHHOTO ()OTOCHHTE3a U (DOTOIBIXAHUS Y
TeHOTHUIIOB C Pa3UYHON MPOAYKTUBHOCTBHIO PaBHO
B cpenHeM 3:1 ¢ MUHHUMaJIbHBIM YyBEIUYEHUEM
JAHHOTO OTHOIICHUS Y WHTEHCUBHBIX TCHOTHIIOB.
BenmuunHa ¢doTonpIXxaHUs y KOHTPACTHBIX T€HOTH-
OB IIIEHUITBI COCTaBIIsIeT 0KojiIo 28-35% oT uH-
TEHCUBHOCTH (POTOCHHTE3A.

Anues

Ha ocHoBaHuM 3THX pe3yJbTaTOB MOXHO CHE-
JaTh BBIBOJI, YTO IOMBITKH OOHAPYKHUThH HJIH TONY-
YUTh BBICOKOMPOIYKTHBHBIC TE€HOTUIIBI C BBICOKHM
(hoTOCHHTE30M M HU3KUM (OTOIBIXaHUEM (WM JKE
¢ Hu3Kkoi Pb®-okcureHasoii) MaaorepcreKTHBHbI
U 1enecoo0pa3Ho B CEJEKIIMOHHOW paboTe opheH-
THUPOBATHCS] HA TCHOTUIIBI C BBICOKOH aKTHBHOCTBIO
kapOoaHruapas3sl 1 Pbd-kapbokcuiassl U C BBICO-
KAM (OTOABIXaHHEM.

Kak yxe oTmMeueHO, BBICOKOYpOXKailHbIe I'€HO-
THIIBI [IIEHUIBI XapaKTePU3YIOTCsl 00Jiee BEICOKUMHU
3HaueHusIMH akTHBHOCTH PB®/O u ckopoctu Bbijie-
nenust CO, npu (oToABIXaHUU. DTH Pe3ybTaThl MO-
Ka3bIBAIOT, YTO KOPOTKOCTEOEIbHbBIE T€HOTHIIBI, I10-
JydeHHBIE COBPEMEHHOH CeJeKINel, UMEIOIIHe OIl-
TUMAaIbHYI0  apXUTEKTOHHKY, CIOCOOCTBYIOIIYIO
3 (eKTUBHOMY HCIIOJIB30BAHUIO COJHEYHOH 3SHEp-
I'MH, HECMOTPsI Ha BBICOKYIO CKOPOCTh (DOTOIbIXa-
HUSI, UMEIOT OOJIBIIYI0 WHTEHCHUBHOCTH HaOIIofae-
Moro (oTocuHTe3a 3a c4eT 0oJiee BBICOKOrO 3Haue-
HUS MCTHMHHOTO (DOTOCHMHTE3a, KOTOpOE, IIO-
BUAMMOMY, B OCHOBHOM OOECIIEYMBAETCS BBICOKOMH
aktuBHOCTEI0 PBDK u kapOoaHrumpasbl, cocooct-
Byromeil 3¢dexkruBHoii pabore PBOK B Mecrax
kapOokcumpoBaaus. C JApyroil CTOPOHBI, CIETyeT
OTMETUTb, YTO MPOAYKTHl TIHMKOJIATHOTO MeTabo-
JM3Ma CaMU MOTYT OBITh HCIIOJIb30BAaHBI B CHHTE3€
caxapo3bl WM MOTYT TpaHCIOPTUpPOBaThes. Tem ca-
MBIM, U OHU TIPH ONPENCICHHBIX YCIOBUIX MOTYT
o0ecreunTh AKTHBHBIA TPaHCHOPT ACCUMUJIIITOB,
CO371aB IPU 3TOM, OJHOBPEMEHHO, YCJIOBHUS, MOJ-
JiepKUBatolIre (POTOCHHTE3 Ha BHICOKOM YpPOBHE.

PesynbTaTthl Mo MCCIENOBaHUIO TPAaHCIOPTa U
pacrpeneneHns acCUMHIIISTOB IOKa3alid, YTO 4YeM
BBILIE SIPYCHOE IIOJIOXKEHUE HOAKOPMIICHHOTO JIHC-
Ta, TeM OOJIBIIE B KOJOC MOCTYNAeT aCCHUMMUIIATOB
(Amues u np., 1996 06). [Ipu >TOM B CcBsI3U C Oonee
KOPOTKHM DPAacCTOSIHUEM OT JIUCThEB N0 KOJIOCa U
BBICOKOH aTTparupymoiiei cnocoOHOCThIO KoJIoca Yy
BBICOKOTIPOAYKTUBHBIX T€HOTHIIOB M3 JINCTHEB COOT-
BETCTBYIOILUX SIPYCOB IOCTYNAeT OOJIbILE aCCHMH-
JSITOB, YeM y APYTHX TeHOTHIOB. B wactHOCTH, JH-
CTbSl HWKHHX SIPyCOB Y BBICOKONPOAYKTHBHBIX
thopm Bo Bcex (pazax pa3Butus OoJiee aKTHBHO y4a-
CTBYIOT B HQJIMBE 3€PHA, YeM JIUCThSI HWXKHUX fpY-
COB HHM3KOYPOXKAHHBIX TEHOTUIIOB M OHHU YIOBIIE-
TBOPSIIOTCSI, B OCHOBHOM, 32 CYET aCCUMMWJISTOB, 00-
pa3oBaHHBIX BO (haroBoMm Jsmcre. Y KOPOTKOCTe-
0EJIBHOTO TeHOTUTIA CHHTE3UPOBAHHBIC ACCHMHUJISITHI
Ooniee 3 HEKTUBHO UCIONB3YIOTCS B 00pa3oBaHUH
3epHa U, B MEHBILEH Mepe, PacXOLylOTCs Ha yBEJH-
YEHHE BETeTaTUBHON MacCHI.

CopTa MHTEHCHBHOTO THIIAa OTIAMYAIOTCS Ooiee
BBICOKOM HMHTEHCHBHOCTBIO (DOTOCHHTE3a KOJIOCa
(Puc. 28) (AmueB u ap., 1987). Ilpu oxmHAKOBBIX
YCIOBUSIX MHTEHCHBHOCTH ()OTOCHHTE3a (hIIaroBoro
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Puc. 27. KOMITOHEHTHI YTIIEKACIOTHOTO ra3000MeHa Y TeHOTHUITOB MIIEHUIB [ aparsiurapir-2

u I'eipMBI3EI OyT/a (B MI CO,/nm? gac):

Pt — uctunnbiii potocuntes; Py — Habmoxaemsblii porocunres; R - Beigenenue CO, Ha cBety;
Rp - Beigenenne CO, Ha CBETY 3a CYET TEMHOBOTO AbIxaHus; R - Beigenenne CO, Ha CBeTy 3a CHET
¢doronpixanus; R/ Py - otHomenus Boiaenenus CO, 3a cuet GpoToapixanus K HCTUHHOMY (hotocunTe3y (%).
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Puc. 28. HTeHCHBHOCTH (POTOCHHTE3A KOJIOCA PA3TUYHBIX TEHOTHUIIOB TIIICHHIIBL:
I — uBerenue, Il — MomouyHast cenocTh; a — GIaroBsId JUCT, O — KOJIOC;
1 — I'aparsurusir-2, 2 — I'eipMbi3s Oyraa, 3 — Kansas-63323.

JICTa BhIIIE, YeM KO0JIOCa, a KOJIOC IIEpeaeT B 3€pHO
OoJbIlle acCCUMUIIATOB, 4eM ¢uaroBblid juct. Ilo-
BUANMOMY, aCCUMUJIMpPYIOLIas Macca Kojoca 00Jib-
Ie 10 CPaBHEHUIO C ()JIarOBBIM JIUCTOM, U aCCHMHU-
JISITHI KOJIOCA HETIOCPEICTBEHHO MOCTYIAIOT B 3€PHO.

Jlons Kojoca B CO3aHUM YpOXKasi 3epHa Y BbI-
COKONPOAYKTUBHBIX T'€HOTUIIOB OOJblIE, 4YeM Yy
HuskoypoxkailHeix (Tabmuua 3). Ilpm yceixanum
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JUCTBEB, POJIb KOJIOCA MpHoOpeTaeT ocoboe 3Have-
HUE, TaK KaK B 3TOT MEPHOJ KOJIOC SBIISETCS IMpakK-
TUYCCKU CUHCTBCHHBIM HCTOYHHUKOM aCCHMIJIS-
TOB, HEOOXOJIMMBIX JUTS 3aBEPIICHUS HAJMBA 3EPHA.

[Ipr W3MEHEHHBIX JOHOPHO-AKIENITOPHBIX OT-
HOIIICHUSIX C YyNAJCHHEM JIMCTHEB, YBEIUUMBACTCS
iTIoueHHe “C B YITIeBOIbI H CHIDKACTCS BKITIOUCHHE
B IIPOJTYKTHI NNIMKOJIATHOTO IIyTH Y HU3KOYPOXKAWHBIX



Anues

Tadauna 3. PaqnoakTHBHOCTH KOJIOCA B KOHIIE BETETAIMH ITPH BBEACHUH 14C02 B KOJIOC ¥ ()JIaroBBIi JIUCT

(x10® umn/vun)

['eHOTHTIBI I"aparsurybir-2 I'sipMBI3HI OyTHA Kansas-63323
®a3a BBegeHms CO, L[BETECHHE MOJIOYHAs [[BETECHHE MOJIOYHAs [[BETECHHE MOJIOYHAs
Jlonop "C CIeJIOCTh CIEeJIOCTh CHEeJIOCTh
Kouoc 75,0+3,8 118,3£5,8 63,1425 86,613,5 32,3£1,2 30,4%1,9
®dnaroBslii JUCT 54,0+2,7 53,119 41,1£1,8 59,0+2,0 20,6+2,0 21,1426

TCHOTHIIOB, B CBSI3U C YBEIMYCHHUEM JOHOPHOTO IMO-
TeHIana (HIaroBoro Jmcra. Y BBICOKOIPOIYKTHB-
HBIX T€HOTHIIOB ATO IPOSIBIISIETCS B MEHEE YETKO BbI-
paxenHol ¢opme. [Ipu ynaneHuu MONOBUHBI KOJIO-
ca, MPUBOJSILEM K YMEHBILICHUIO €r0 aKIeNTOPHOU
CUIBI, Y OSKCTCHCUBHBIX T'€HOTHUIIOB IPOUCXOIAUT
YMEHBIICHHE CKOPOCTH BKIIOYeHHs ' 'C B TIMIMH-
CEPUH U HECKOJIbKO YBEIMYHUBAETCS €r0 BKIIIOUCHUE
B caxapo3y. OTHOBpEMEHHO CHW)XAeTCS aKTHB-
HOCTh BCEX H3YYCHHBIX (EPMEHTOB, BKIIIOYAs
PB®O. Y uHTEHCHMBHOTO T'€HOTHUIIA yAalleHUE IO-
JIOBUHBI KOJIOCA COMPOBOXKIAETCS HE3HAUUTEIbHBIM
YBETMUCHHEM CKOPOCTH BKJIIoueHHsS 'C B TIIMIMH-
CEepPUH M TMPOUCXOJUT 3aMETHOE CHIDKCHHE BKIIIO-
YEHUSI METKHU B caxapo3y. Y BBICOKOIPOIYKTUBHO-
ro F€HOTHUIIA YJIaJ€HUE YaCTH KOJI0Ca MPUBOAMUIIO K
cHmkeHnto aktuHocTd PBOK Bo dharoBom mc-
te. Ognako npu 3ToM aktuBHOCTH PB®D/O 1 kapbo-
aHTUJpPa3bl HECKONBKO YyBENMWYHBATUCH (Xyaues,
1998).

AHaNOrUYHBIE PE3YNbTAThl TOIYYEHBI TpHU
n3ydeHnn (ortocuHTe3a, (OTOABIXaHUS U OCHOB-
HBIX TI03a3aTeNied (OTOCHHTETUIECCKON JESITCILHO-
CTH y JpPYroro MIUPOKO pacmpactpaneHuoro C; Tu-
a paCTeHUH, MPEICTaBUTEINS 3epPHOOOOOBBIX — CON
(Glycine max (L.) Merr.). Cost ABIII€TCS OTHUM M3
CaMbIX JPEBHHUX KYyJIbTYpHBIX pacTeHuil. CemeHa
KyJbTYpHOH COHM, MHOTJA Ha3bIBaEMbIE «COEBBIMH
000aMu» - MIMPOKO PACIPOCTPAHEHHBIH IMPOIYKT
NWTaHus, U3BECTHBIA B KuTae emie ¢ TpeTbero Thl-
csueneTus A0 H.3. B 62 crpanax mupa oOrias mio-
maab, 3aHsATas COEH, BBIPAIIMBAEMON B KauecTBe
YHUBEPCAIBHOTO IIPOJOBOJBLCTBEHHOIO, KOPMOBOTO
U TEXHHYECKOro 00O0BOTO PACTEHMSI, COCTABIISIET
Oonee 60 MJIH ra, a BaJIOBOE MPOM3BOJCTBO 3EpHA
nepeayiniio 3a 100 miuH. T. ITo cBoeMy cocTaBy cos
OTJIMYAETCSl pelyailliuM Il PacTeHUN IPaBUIIb-
HBbIM COOTHOIICHHEM OCIIKOB, )KUPOB U YIJIEBOJIOB U
Ip. IEHHBIX BemecTB: ButaMuHOB (A, B, C, /I, E),
MHHEPaITBHBIX JIETKOyCcBosieMbIx cotieii (Ca, K, M,
P), depmentoB u docharunos. B 3epHe cou co-
nepxutcs 1o 50% Oenka, 27% xwupa, okono 30%
yriieBosioB. M3 Hee wusrorarnuBaercs okoio 400
BUJIOB Pa3IHUYHBIX MPOAYKTOB (AsneB u AKIeEpoB,
1995; Aliyev and Akperov, 1998).

B pesynbrare MHOrOJETHHX HCCIEIOBAHUI
(hOTOCHHTETHYECKON NEATETLHOCTH Y PE3KO OTIIH-
YAIOLIUXCSl TEHOTUIIOB COM B PA3JIMYHBIX YCIOBUSIX

BEIPAIIMBAHUS BBISBICHBI ONTUMANIbHBIE MOpdohu-
3WOJIOTHYECKUE TMPHU3HAKU — TOKa3aTelld, Ompee-
nstomme (GopMHUpPOBaHNE ONTUMAIBHON CTPYKTYPHI
1oceBa M Co3/1aHa MOJelNb, OTBevarollas TpeboBa-
HUSIM BpeMEHH, MecTa 1 (pakTopam cpesl (Anmes u
np., 1981, 1982 a; AnueB u Axnepos, 1985, 1986,
1995; Aliyev and Akperov, 1998). ['eHoTunbI cou
«HMJICATBHOTO» THIA TPU ONTHMAJBHBIX YCIOBUIX
BBIPAIIMBAHNASA JOJDKHBI MAaKCHMAJIBbHO HCITONB30-
BaTh (PaKTOPHI Cpeabl (CBET, BOJIA, DIEMEHTHI ITUTa-
HUS U JIp.), XapaKTepU30BaThCS BHICOKUM TOMEO-
CTa30M, OOJBIION MPOAYKTUBHOCTHIO (POTOCHHTE3A,
TOBBIIIICHHBIM ~ CHHTE30M  BBICOKOKAYE€CTBEHHBIX
0enKoB, KOMITAKTHOI (popMOit KycTa, HEKPYITHBIMU
JUCTHSIMH C HE3HAYUTEIbHBIMH YTJIAMH OTKIIOHE-
HUS 9EPEIIKOB OT CTeOJISI U BETBEH, MHOTOOO0OBKI-
MU KHCTSAIMH, XOpPOIIO O3€pHEHHBIMH 0o00amMH U
CPEIHEKPYITHBIMU 3€PHAMH.

AHanmn3 Mop(hoPU3NOTOTUIECKUX TPU3IHAKOB
ypo)kasg TeHOTHIIOB COM IOKa3bIBa€T, YTO OCHOB-
HBIMU (paKTOpaMH YpPOXKAHHOCTHU SIBIISIOTCS YCJIO-
BUs (YHKIIMOHUPOBAHUS BceX (POTOCHHTE3UPYIO-
IIMX CHCTEM Ha YPOBHE ITOCEBa, OIpEeIIeMbIe ycC-
JIOBUSMHU BO3/EJBIBAaHUS, OCOOCHHO MUHEPATbHBIM
nuTaHueM U opomeHrneM. [lokazaHo, 4TO BBICOKHIT
arpooH CITIOCOOCTBYET HE TOJNBKY POCTY ypOKawi-
HOCTH, HO ¥ 3HAUUTEIHHOMY YIyYIIEHHIO KauyecTBa
3epHa (AmmeB u Axnepos, 1986). MHTeHCHBHBIC
TEeHOTHUIBI TP ONTHUMAIBHOW apXUTEKTOHHKE 00-
JAJA0T BBICOKOH (POTOCHHTETHYECKOU ACSITECIHHO-
CThIO M 00ECIeUnBalOT MOJIYYCHHE BHICOKOTO (3-4
T/ra) U KauectBeHHOTO (40 % Oenka) ypoxas cou.

JMHaMuKa CYTOYHOTO W3MEHEHHUS YIJIeKH-
CIIOTHOTO Ta3000MeHa y pa3IUYHBIX T€HOTUIIOB COU
BO MHOTOM CXOJHBI U HMMEIOT HEKOTOpBIE 00IIue
3akoHOMepHOCTH (Puc. 29). YcraHoBieHo, 4TO He-
3aBHCHMO OT YCJIOBHMH BBIpalMBaHMs HaOI0/mae-
Masi ”HTEGHCUBHOCTh ()OTOCHHTE3a XapaKTepH3yeT-
Csl JBYXBEPUIMHHBIMH KpPHUBBIMH, PE3KO BO3pac-
TaImeld BEMMIYNHON (DOTOCHHTE3a B YTPEHHHUE Ya-
CBI M TOJTy/IeHHOM aernpeccueit. C 3aX0/I0M COJHIIA
(hoTocHHTETHYECKHIT Ta3000MEH TEPEXOIUT B Ibl-
XaTelbHbId. BbICOKOypOXalHbIE T€HOTHUIIBI OTJIH-
yaroTcsi 0ojiee BBICOKON HHTEHCHBHOCTBIO (POTO-
cuHTe3a. llpuMeHeHHe MHUHEPAIBHBIX YI00peHUi
3HAYUTENHHO YIy4lIaeT (POTOCHHTETUYECKYIO Aes-
TEIBHOCTh PACTEHHH B MTOCEBE U BIHAET HA XOJ U3-
MEHEHHUsS] CYTOYHOro ra3zooOMeHa. JTO, B OCHOB-
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HOM, TIPOSIBIIIETCSI B MAaKCHMAaJbHBIX 3HAYCHHUSIX
(hoTocuHTE3a U ABIXaHUS B TeueHHe cyTok (Mwup3o-
eB, 1990; Anues u ap., 1992).

HNHTeHCHBHOCTh (OTOCHHTE3a JHCTHEB pas-
JIMYHBIX TCHOTHUIIOB COW, HA4YMHAas C (ha3bl BETBIIC-
HUS, TMOCTETICHHO BO3PacTaeT U JOCTHTacT MaKCH-
MaJbHOTO 3HAYECHUS y BBICOKOYPOKAWHBIX TEHOTH-
noB (B cpegueM 24 mr CO,/am™4ac) B meprox Gop-
MHpOBaHUSI 0000B — HalWBa 3e¢pHA. Y HHU3KOYpO-
JKaHBIX TEHOTUITOB HAaUOOJbIIas BeJIMIYNHA UHTECH-
cuBHOCTH (poTocuuTe3a (21 Mr CO,/am’uac) mpu-
XOJIMJIACh HA Havajao (a3bl HaJIMBa 3€pHA, MIPUYEM
pojiojbkanack oHa kopotkuii mepuoxn (Puc. 30).
CrnenoBatensHo, B (pOPMHPOBaHWUU ypoxkKas 3epHa
BaXHOE 3HAUCHUE UMECT MPOJOKUTEIBHOCTh Iie-
puona QopmupoBaHus 0000B — HaluMBa 3epHA
(Mup3oes, 1988 a, 6; AkmepoB u Mup3oes, 1990;
AmueB u np., 1992). Viydmenue yclIOBHHA BBIpa-
[MBaHMS 3HAYUTEIILHO CIIOCOOCTBYET aKTHBU3ALIUU
(hoToCMHTETHYECKON JESITeNTbHOCTH pPACTCHHHA B
moceBe. llpn 3TOM HHTEHCHBHOCTH (poTOCHHTE3A
noBsitaercs Ha 30-50% (Anues u np., 1992).

W3MeHeHue COCTaBISIFOIIUX YTJICEKHCIOTHOTO
ra3oo0MeHa, 3a HMCKJIIOUEHHEM TEMHOBOTO MbIXa-
HUS, Y BCEX HCCIIEIOBAaHHBIX T€HOTHIIOB B OHTOTE-
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Bpems cyTOK, 4

He3e MPOUCXOMUT mpomopuuoHanbHo (Puc. 31).
MaxkcuMmanbHas BeIWYHMHA ATHUX KOMIIOHEHTOB Ha-
OmomaeTcst y HU3KOYPOXKaHHBIX T'€HOTUHOB K 60-
THEBHEMY BO3PAacCTy, Y BHICOKOYPOXKAIHBIX U Cpel-
HeypoxkaitHeix K 80-90-mHeBHeMy Bo3pacty. OT-
HOLIEHHWE HCTUHHOTO (oTocHHTE3a K (OTOIBIXA-
HUIO JIMCTHEB JIOBOJIBHO IMOCTOSTHHO M COCTABIISIET Y
HU3KOYPOKalHBIX COPTOB B cpeqHeM 29% u y BHI-
COKOYpOXKalHBIX - 35% (Mup3zoes, 1988 a, 6, 1990;
Anues u ap., 1992).

CxoXecTh B XapakTepe HM3MEHEHHS WHTEH-
CHUBHOCTH HMCTUHHOTO (oTocuHTe3a M (HOTOIbIXA-
HUSI B TEUECHHE OHTOTCHE3a JIOKa3bIBACT CYIIECTBO-
BaHUE TIOJIOKUTEIHFHON CBSI3M Mexy HuMu. 1o ab-
COJIIOTHOM BEJIMYMHE TEMHOBOTO JAbIXaHUs HCCJIIC-
JOBaHHBIE TCHOTHUIIBI COM OTJIMYAIOTCS HE3HAUYH-
TeNbHO. Pe3ynbTaThl OIMBITOB MOKAa3BIBAIOT, YTO Y
BBIOKOYpO’KalfHBIX TE€HOTHUIIOB COM BeinwmduHa (o-
TOJBIXaHUSI OOJNbILE 1O CPaBHEHUIO C HHU3KOYPO-
KalHBIMU TeHoTurnmamu. [loaToMy mpu BBeneHUU
IeJICHANIPaBIIEHHBIX CENEKITMOHHBIX PadoT IS 1mo-
JIy4€HHUsI BBICOKOYPOXKANHHBIX COPTOB COM B KAueCT-
BE MCXOAHOTO MaTepHaia CleAyeT OOpaTHTh BHH-
MaHHe W Ha TeHOTHUIBI ¢ OoJiee BRICOKUM 3HAYCHU-
eM (hOTOIBIXaHU.

26%
BHHUUMK-9

241

201

161

12

Bpems cyTok, 4

BbicokoyposkaiiHbIH FeHOTHII

Puc. 29. Cyroynas nuHaMruKa MHTEHCHBHOCTH I'a3000MEHa JINCTHEB Pa3IMYHBIX TEHOTUIIOB COU B (pasze HalmBa 3ep-
Ha. CrutoniHele JTMHUM — WHTEHCHBHOCTH Ta3000MEHA JIMCTHEB PACTCHUH, BBIPAICHHBIX MPU NPUMEHEHHH MHHE-
PaJbHBIX AJIEMEHTOB; IIyHKTHPHBIC JIMHUHM — HHTEHCHBHOCTD Ia3000MeHa JIMCTHEB PaCcTeHHH, BEIPAIIEHHBIX 0e3 Ipu-

MEHEHHSI MUHEPATbHBIX 3JIEMEHTOB (KOHTPOJIB).
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Puc. 30. OHTOreHeTHYECKHE N3MEHEHHUSI HHTEHCUBHOCTH (DPOTOCHHTE3a Y HU3KOYpOoxKaiHbIX (1) u

BBICOKOYPO)KalHBIX (2) TeHOTUIIOB COH.
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BoicokoypokaiiHbIH F¢eHOTHII

Puc. 31. Cocrapisitoniye yriieKUCIOTHOTO ra3000MEHa JINCTHEB COMU:
1 - mctuHHBIA QoTOCHHTE3; 2 - HAOMOJaeMBbIii (POTOCHHTES;
3 - poToasixanue; 4 - TECMHOBOE JBIXaHUE.

Pemaromum ycnmoBueM (popMHpOBaHHSA YpO-
XKasg B YCIOBHSAX BOIHOTO CTpecca SBISACTCS aKTHB-
Hasg (hoToCWHTETHUYECKAsS (PYHKITHS pa3IMIHBIX ac-
CUMIIMPYIOUINX OpPraHOB M, TJIABHBIM 00pazom,
Kosoca. 3acyxa, Kak HeOJIarompusATHBIN (akTop
BHEIHEH Cpeabl OTpHULATENbHO BIMAET Ha (hoTo-
CHUHTETHYECKUN Ia3000MEH IIICHMIBI, CHUXAsl €ro
WHTEHCHBHOCTb y KOPOTKOCTEOENBHBIX COPTOB Ha
30-40%, y BricokOCTEOENBHBIX HA 35-45%. JlucTes
HIDKHHUX SIPYyCOB OOJIbLIE CTPajaloT OT 3aCyXH, UYeM
JIUCThSI BEpXHUX spycoB. Hambonpliee cHMKeHHE

WHTCHCUBHOCTH (POTOCHHTE3a B TCUCHUE OHTOTCHE-
32 Y KOPOTKOCTEOCIBHBIX COPTOB IPOUCXOIHUT B
(haze niBeTeHHUS ¥ (POPMHUPOBAHUS 3€PHA, ¥ BEICOKO-
cTeOCIbHBIX COPTOB - B (pa3e LBETEHUS M MOJIOY-
Hoit cnenoctu (Puc. 32). CnenoBarenbHO, y UHTCH-
CHUBHBIX COPTOB KPUTHYECKHM NEpUOJIOM HEI0C-
TaTKa BOXBI SBISETCS KOHEN (hazbl IBETEHUS U
(dopMmupoBaHUs 3€pHA, y DKCTEHCHBHBIX COPTOB
KPUTHUYECKUH TepH0]] HAYMHAETCS B HA4aJe [BeTe-
HUS U OXBAaThIBAET BECh JaJbHEHIINM epruos OHTO-
renesa (Mareppamos, 1995).
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Puc. 32. I3MeHeHne HHTEHCUBHOCTH (DOTOCUHTE3A JIMCTHEB MILIEHUIIBI B TEYEHNE OHTOIeHE3a
IIPY HOPMAaJIbHOM BOJI000OECIICUEHNH U TIPH HEJIOCTAaTKE BOABL: 1, 2 — IUCThSI BOCBMOTO spyca;
3,4 — TUCTBSI CEABMOTO SpYcCa; KOHTPOJb — CIIOLIHAS JTUHUS; OIBIT — ITYHKTHPHAS JIMHUS.

Haunnast ¢ (as3pl KOJNOIIEHHWsS M IBETCHHs Ha-
OmomaeTcss COKpalleHHWe IUION[AAN JIMCTOBOHM IT0-
BEPXHOCTH M K KOHIy OHTOT€He3a ILUIOLIaib COKpa-
maercst OoJplre, YeM Ha NosioBWHY. [lmomanp mo-
BEPXHOCTHU KOJIOCHEB B KOHIIC OHTOTEHE3a CHIDKACTCS
y HU3KOPOCTBIX Ha 32%, y BEICOKOPOCHBIX Ha 23%.

V3MeHeHUsT COOTHOIICHUSI MEXKIYy ACCHMMIIH-
PYIOLIMMHU ¥ MOTPEOIAIONMME OPTraHaMH 'y pa3ind-
HBIX TCHOTHIIOB IIIICHUIB! B YCIOBHSAX 3aCyXH IIpHU-
BOJUT K M3MEHEHHIO WHTEHCHBHOCTH (DOTOCHHTE3A.
Vi3MeHeHHE NTOHOPHOTO TOTCHIMANa C YyAaJeHHEM
JIMCTBEB 7-TO SIpyca yBEINYMBAeT NHTEHCUBHOCTb JIU-
CThEB §-TO sIpyca y KOPOTKOCTEOEIbHBIX COPTOB IpU

40

HOPMAJTLHOM TIOJTUBE Y BOJHOM Je(pUINTE B CPEeIHEM
Ha 19 u 21%, y nmuaHOCTEOENbHBIX — Ha 36 1 28%.
[Ipu ynanenuu jucTbeB §-TO sipyca 3TH MOKa3aTenu
COCTaBJISIFOT Y KOPOTKOCTEOEIBHBIX cOpTOB 22 1 28%,
y INIMHHOCTEOCBHBIX — 37 1 23%. YMCHbIIICHHE aK-
HETITOPHOM CHJIBI KOJIOCA MPUBOIUT K CHU)KCHUIO HH-
TEHCHBHCOTH (DOTOCHHTE3a JIUCTHEB B KOHTPOJIHLHOM
Y OTNIBITHOM BapWaHTax Y MHTCHCUBHBIX B CPEIHEM Ha
15 u 9,5%, y skcreHcuBHBIX — Ha 18 1 12,5%, coort-
BETCTBEHHO (AxmenoBa, 1996).

Oxono 60% Oenka 3epHa CHHTE3UpPYETCS 3a
cueT (poTocHHTE3a KOJIOCa y TOJIEPAHTHOTO K BOI-
HOMY CTpeccy copTa MIIEHHUIBI B IoceBe. Takue



[IPEUMYLIECTBA WHTEHCUBHBIX U TOJEPAHTHBIX K
BOJIHOMY CTpecCy T'€HOTHIIOB, Kak OoJbIIasi accu-
MUJIMPYIOIIAsi CIIOCOOHOCTH KOJIOCa MPH TEKYIEM
¢doTocuHTE3e W Jydllas akKUENTOpHas JEsTelb-
HOCTb MIPU YTHIM3AIUN U PEYTHUIIU3AIMH 3aIIacHbIX
MPOAYKTOB (POTOCHHTE3A, SBJISIOTCS PEIIAIOIIUMHU B
CO3[JaHWU KaK BBICOKOYPOKaiHBIX, TaKk W TOJe-
PaHTHBIX K BOJHOMY CTpeccy reHoTunoB. V6o npu
yTpare JHUCThIMU (HPOTOCHHTETUYECKOW (PYHKIMH B
YCIIOBHUSIX 3aCyXHM OCHOBHOH BKJaa B (DOTOCHHTE3 B
NEpUO] KOJIOIIEHNs U HAJIMBA 3€pHa BHOCUT KOJIOC
(Aliyev, 1998). B KOMIaKTHBIX TIOCEBAaX ITUX T'€HO-
TUIIOB C ONTHMAJbHOW aCCHMUIMPYIOIIEH MOBEPX-
HOCTBIO U IOCTATOYHOH JAOHOPCKOH CIOCOOHOCTBHIO
BEJIMYMHBl WHTEHCHBHOCTH TIOCTOSIHHO BBICOKH.
Bkyne ¢ BbICOKOH (POTOCHHTETHYECKOW aKTHBHO-
CTBIO U aTTparupyomeil CUaoi Kojaoca 3TO COCTaB-
JISIeT OCHOBY BBICOKOIO ypoxas. VIMEHHO mo3romy
y BBICOKONPOIYKTHBHBIX TEHOTUIIOB C BBICOKOM
¢dorocuHTeTHUECKOW (yHKIMEH Kojoca B 3KCTpe-
MQJIBHBIX YCJOBHUSIX BOJOOOECIIEUECHHUS CO3/1aeTCs
3HAYUTEIIBHBIM ypoXkail 3epHa.

WnteHcuBHOCTH (OTOABIXAHUS HAXOAWTCS, B
KaKOW-TO CTENEHH, B 0OpaTHOM KOPPEJSILUH C BO-
nmoobecriedeareM. C yBETMYCHUEM TOJCPAHTHOCTH
TEHOTHIIOB K BOJHOMY CTPECCY WJIM C YCHJICHUEM
3aCyX{ MPOUCXOIUT MaJeHNE HHTEHCUBHOCTH (OTO-
IBIXaHMS B OOJIBILIEH CTENIEHHU Y 3JIEMEHTOB KOJIOCa.

OnHo3HAYHBIE M3MEHEHUS KapOOKCHIIA3BI, OK-
CUT€Ha3bl W TJIMKOJATOKCUTeHa3bl 00EeCTeYnBaloOT
IpSIMYyI0 3aBHCHMOCTb MEXAYy HHTCHCHBHOCTSIMU
(dotocunTeza u QoronpxaHus. M3yueHue razooo-
MeHa PacTeHHUIl MOJHOCTHIO MOATBEPKIAET TECHYIO
CBSI3b 3TUX IMPOLECCOB U MNPSIMYIO 3aBUCHMOCTH
Mmexnay HuMH (Somerville and Ogren, 1980;
Bidwell, 1983; Chanh et al., 1985). Ilpu BbICOKO¥
cKopocTH (DOTOCHHTE3a UAET aKTHBHOE (OTOIBIXA-
Hue. [loBblmeHne TemmepaTypel CHOCOOCTBYET
YCHJICHUIO (DOTOJBIXaHUS MO OTHOIICHHIO K (oTo-
CHHTE3y. BBIX0J IrMKOIaTHOrO MeTaboaM3Ma MO-
XKET M3MEHSTHCSA B 3aBUCHMOCTH OT YCIIOBHH MHpO-
TeKaHHUsl POTOCUHTE3a. Y CHIMBACTCS NPU 3aMelie-
HUM OTTOKa aCCUMIJIATOB U3 JHCTHEB U C MOBBIIIE-
HUEM YpOoBHS HUTpaToB B cpene (Lenz, 1979).

OpHO3HAYHBIE M3MEHEHHS KapOOKCHIIa3hl, OK-
CUTEHAa3bl W TJIMKOJATOKCUTEHa3bl 00eCIednBaiOT
OpSAMYI0 3aBHCHMOCTb MEXAYy HHTCHCHBHOCTSIMH
(dotocuHTe3a M (hoTompxanus. M3ydeHune razo00-
MEHa pPacTEeHHUil MOJHOCTHIO TOATBEPXKAAET TECHYIO
CBSI3b 3TUX MPOIECCOB U TMPSAMYIO 3aBUCHMOCTH
mexny HuMH (Somerville and Ogren, 1980;
Bidwell, 1983; Chanh et al., 1985). [Ipu BbIcOKOI1
CKOpoCcTH (DOTOCHHTE3a UAET aKTHBHOE (OTOIBIXA-
Hue. [loBplieHHe TemmepaTypsl CHOCOOCTBYET
YCUJICHHIO (DOTOMBIXaHMSI IO OTHOIIECHUIO K (OTO-
cuHTe3y. BhIxon rimkomatHoro merabonmusma Mo-
KET M3MEHATHCS B 3aBUCHMOCTH OT YCIOBHUH MpO-

Anues

TeKaHusl (OTOCHHTE3a. Y CHIMBAETCS TPHU TOPMO-
’KEHUH OTTOKA aCCUMIUIATOB U3 JINCTHEB U C MOBHI-
IIIeHHeM YpoBHs HUTpaToB B cpene (Lenz, 1979).

CHmKeHne WHTCHCUBHOCTH (OTOIBIXaHUA B
pe3yabpTaTe TEHETHIECKUX HAPYIIEHUH ero OTACIb-
HBIX pEakUUid COMPOBOXKAAIOCH CHIDKCHHEM HH-
TEHCUBHOCTH (OTOCHHTE3a. Y MYTaHTOB apabu-
JIOTICHCA, JIMIIEHHBIX ()ePMEHTa CEePHHIIIHOKCHIIA-
TaMUHOTpaHc(epasbl, OTBETCTBEHHOT'O 3a 3aMbIKa-
HUE TJIMKOJATHOTO IyTH, HAXOAsICh B OOBIYHOM aT-
mocdepe (21% O,), hoTtocunTtes cHkancs Ha 79%
32 30 MHH M YBEIMYMBAIOCH KOIHMYecTBO 'C B
DIMIMHE U cepuHE B 2-2,5 pa3a MO CPaBHEHUIO C
JTUKAM TUTIOM. YMeHbIIeHHe (OTOMBIXaHUS MOTIIO
Obl OBITh NPHYMHOW HApYIICHHS TpeBpalleHAN
a30Ta, CBA3AHHOTO C HUM TOPMOXCHHUS POCTOBBIX
MIPOIIECCOB U CHIDKEHHSI 001l PO yKTHBHOCTH.

UccrenoBanns TEpBUYHBIX MpOIEccOB (HOTO-
CHHTE3a TO3BOJIIN yKa3aTh, YTO XJIOPOIUIACTHI U3
BBICOKOITPOAYKTHBHBIX T'€HOTUIIOB XapaKTepU3YIOT-
Cs1 BBICOKFIMH CKOPOCTSIMH 3JIEKTPOHHOTO TPAHCTIOP-
Ta 1 $oTodOCHOPUINPOBAHUS, & TAKKE yYTBEPAUTD
HAJIMYUE CBSA3U MEXNIY (DOTOCHHTETUYCCKUM DIICK-
TPOHHBIM TpaHcnopToM, accumuisanuei CO, u mpo-
nykTuBHOCTRIO (KaszubekoBa u np., 1985).

Bbicokasi WHTeHCUBHOCTH (oTOoCHMHTE3a U
¢oTonbixaHusi B COBOKYNMHOCTH ¢ OJaronpusit-
HBIMH (EHOTHNHYECKHMH NPHU3HAKAMH, ONTH-
MaJIbHBIM MHJIEKCOM JIMCTA U APXUTEKTOHUKOI
onpeneasiioT BLICOKYIH) NMPOAYKTUBHOCTL TF€HOTH-
noB mieHunsl 1 con. Mcxoas u3 3Toro, B mpoTu-
BOMOJIO)KHOCTh ~ CO3JaBIIEMYCS  MHOTOJIETHEMY
NMPEJACTABJIEHHIO O PACTOUYHTENLCTBE (OTOABIXA-
Hus (Zelitch, 1966, 1971, 1973, 1975; Zelitch and
Day, 1973; Chollet and Ogren, 1975; Kelly and
Latzko, 1976; Ogren, 1976, 2003; Servaites and
Ogren, 1977; Ogren and Chollet, 1982; Holaday
and Chollet, 1984; Leegood et al., 1995; Somer-
ville, 2001; Igarashi et al., 2006; Long et al., 2006;
Kebeish et al., 2007; Khan, 2007; Mueller-Cajar
and Whitney, 2008; Maurino and Peterhansel,
2010; Peterhansel et al., 2010; Peterhansel and
Maurino, 2011) y4yeT MHOTO4YMCJIEHHBIX Pa3HOCTO-
POHHMX MCCJIEAOBAHMII MO PAa3JUYHBIM ACIEKTAM
(oTonbIxaHusi MO3BOJISIET YTBEPKIATb, YTO GOTO-
AbIXaHHE SIBJISIETCH OJHUM M3 3JBOJIIOIHOHHO-
chopMHUpPOBABIIMXCS KHM3HEHHO-BAKHBIX MeTa00-
JIMYeCKHX TMPOHECCOB Yy 3eJIeHbIX PacTeHUid.
CTpemiieHne Ppa3jHYHBIMH CHOCO0AMHM CHHM3UTH
3TOT MPOLECC ¢ LEeJbI0 MOBbIIIEHUS MPOTYKTUB-
HOCTH pacTeHHHl HecoCcTOsITeJbHO (AnweB W Ap.,
1988, 1996 a; Anuesn, 2002; AmmeB nu Kazubexona,
2002; Aliyev, 1995, 1998, 2001 a, b, 2004, 2007,
2010 a, b; Aliev and Kazibekova, 1995; Aliev et al.,
1992, 1996; Aliyev, 2010). ®ocdorauxonardocda-
Taza (OI'd-a3a) - kiaoveBoil depment Goroabi-
xaHusl Y GOTOCUHTETHYECKUX OPraHU3MOB, BIEp-
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Bble OBLT OYMINEH W3 JYKAPHOTHYECKOT0 Opra-
nmsma Chlamydomonas reinhardtii n onpeneneHbl
€ro HyKJICOTHIHbIE i AMHHOKHCJIOTHBIE MOCJIeN0-
BarejibHOCTH (Mamedov et al., 2001; MamenoB u
ap., 2002; MamexoB u Cy3ykm, 2002) (NCBI
Nucleotide 1: AB052169), a Takxe uneHTHGULIH-
poBaH TreH 3TOro (epmeHnra y Apabdudoncuca
(Schwarte and Bauwe, 2007).

N-KkoHIIeBass aMHUHOKHCIIOTHas IMOCJEI0Ba-
TeNBHOCTh ounieHHOH PI'D-a3pl OblIa ompenene-
Ha g0 21 ocratka: S-A-R-P-I-A-T-N-E-Q-K-L-E-
L-L-K-K-V-E-S-F, 4ro mo3Boimio Ham BIIEPBBIC
ONPENCTUTh TOJHYI HYKJICOTHIHYIO MOCIEI0Ba-
tenbHOCTh KJHK ®OI'd-a3pl 3ykapuoTHUECKOTOo
Buza. [lonHas HykJIeOTHIHAS MOCIIEI0BATEIHHOCTh
EST kioHa COAEPkKUT OTKPHITYIO paMKy CUHTHBA-
HUA, Koaupyroumyw nonunentun usz 330 amuHO-
KHCIIOT.

[TepBbie 28 aMUHOKHCIOTHBIX OCTAaTKOB N-
KOHI]a, KOTOpBIE HE COJEepXKaTci B OUYUIIICHHOM
OI'dD-azHoM Oenke, 00IaTAIOT XapaKTePUCTUKAMHU
TpansutHoro nentuna C.reinhardtii. AMuHOKHC-
JIOTHAs MOCJIEIOBATEIbHOCTh Oorata Arg u Ala v He
COJICP)KUT KHUCIIBIX aMHHOKHCIOTHBIX OCTaTKOB.
UeTslpe ocTtaTka Arg B cpedaHed 00IacTH, MEXIY
KOTOPBIMU PACIIONIOKEHBI 2 WU 3 HEUTpajabHbIC
AMUHOKHCIIOTHI, HAXOJIATCS KaK pa3 BHYTPH HPOU3-
BOJIBHOTO BHUTKa MEXAy ABYMA aM(OuUIbHBIMU
CIHUPATBHBIMH MOTHBAMHU, COCTOSIIMMHU U3 5 WU 6
OCTaTKOB. AMHMHOKHUCIIOTHAs TOCJIE0BATEIHHOCTD
V-A-A-Q-A neBee N-KoHITa OYHIIEHHOTO (hepMeH-
Ta moxoxka Ha MoTuB V-X-A. BrIo Takxke o6HApy-
JKEHO, YTO aMHUHOKHUCIIOTHAs TOCIEIOBATEILHOCTh
OI'd-a3p1 copepkut aBe obnactu, momodbueie EF-
hand moruBam Ca’ -CBA3BIBAIOIIMX GEIKOB, TAKHX
kak kanMonynuH u3 C.reinhardtii. OTu Xapakrepu-
CTUKH COOTBETCTBYIOT THIIMYHBIM CBOHCTBaM
CTPOMAIIFHOTO TPAaH3UTHOTO TIENTHIA, KOTOpEIE
yKazbiBatoT, uto OI'd-a3a B C.reinhardtii apnsercs
CTPOMAJILHBIM OEJTKOM M JIOKAaJU30BaHa B XJIOPO-
miactax. GepMeHT SABISIETCS TOMOJIUMEPOM C Mac-
coil mpubnmsurensHo 65 x/la u 3HaueHuem pl=5,1,
COCTOSIIUA U3 JBYX CYyObCIAMHHMII KaKIas Maccoi
npubm3uTensHo 32 k/la, KOTOpble HE COEIMHEHBI
S-S cBm3samu. depMeHT 00J1amacT BHICOKOH CITEIIH-
¢ugHOCTBIO K (QOCPOTrHKONATY CO 3HAUCHHEM
Ky=140 uM mpu pH 8-9. AKTHUBHOCTH (epMeHTa
CWIBHO MHTHOUPYETCS XJIOPHIOM KallbIlUsl M BOC-
CTaHABIMBAETCSI KOHKYPEHTHO TIIOCie J00aBIECHUS
MgCl, nmn EGTA. Ilepemenienue, oO0HApyKEHHOE
B SDS-ITAATI" npu no6asnenuun CaCl,, ykaspiBaeT
Ha TO, 4TO (hepMeHT cBs3biBacTcs ¢ Ca’ . OGHapy-
xkeno, uro Ca’” cumpHO mHrHOHpyer OI'd-asy u3
C.reinhardtii, a nobasnenne MgCl, BoccTaHaBH-
BaeT aKTUBHOCTh (hepMeHTa. HrMOMpoBaHUE yBe-
JINYMBACTCS C yMEHBIICHHEM KOHIEHTpammn Mg
B pEakIUOHHOW cpene, u 3Hauenue lso mmst CaCl,
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pasHo npubmamsurensHo 50 u 175 uM ¢ 0,5 u 1 MM
MgCl, cooTBeTCTBEHHO (HaHHBIE HE ITOKA3aHBI).
Ho6asnenne 5 MM EGTA Taxke NpUBOIUT K
100%-HOMY BOCCTaHOBJICHHIO (EepPMEHTATUBHOU
aKTUBHOCTH 1iociie naruouposanus CaCl,, HecMoOT-
ps Ha TOo, uT0o EGTA He BIMAIO Ha aKTUBHOCTH
OI'd-a3w1 B orcyTerBue CaCl, nake mociie mperH-
kyOammu ¢ 5 MM EGTA. Ca®" He okasbIBaeT BIMs-
HUS Ha cponucTBo (epmeHTa K Qocdorimmkomnary,
YTO yKa3blBaeT Ha TO, YTO OH JEHUCTBYeT Kak He-
KOHKYPEHTHBII MHTHOMTOpP MO OTHOLICHHIO K €ro
cyOctpary.

[ockoabky MeTaboauyeckue mpoueccst ¢o-
TOABIXaHUSA B JINCTE HA CBETY MPOTEKAIOT OJAHO-
BpeMEHHO ¢ (POTOCHMHTE30M, BO3MOKHO, BblJie-
JICHHAsl JHEPTUs HCIOJIb3yeTcsl 1 o0ecnedeHnst
onpeeJieHHbIX peakuui (oTocCHHTE3A.

XoTs A0Aroe BpeMs IOKOJIEHUS YYEHBIX pas-
MBI HaJl HEYMECTHOH mpupomoit Goromprxa-
TEJIBHOTO MYTH U €€ OYEBUAHOTO Bpeia, BO3SMOXKHO,
MBI TOJIBKO ceifdac MOKE€M JOCTaTOYHO OLIEHUTh
MOTEHIIHATEHYIO MOJIB3Y (OTOABIXAaTEIBHOTO METa-
Oonm3ma.

HTrak, B uncie pacrenmii ¢ Ci-porocuHTe30M
HMEITCH TeHOTHIIbI M C BBICOKOW, W € HU3KOMH
NPOAYKTUBHOCTHI), 4 B 4ucjae pacreHuii ¢ Cy-
(oTocHHTE30M TaKiKe HMEIOTCS KAaK BBICOKOIPO-
QYKTUBHBIE, TAK W HU3KONPOAYKTUBHbIE T€HOTH-
nbl. HecMoTpsi Ha HM3Ko0e 3Ha4YeHHe (POTOABIXA-
Hust y Cy-pacreHuii (KyKypy3a, cOpro, aMapaHTt u
ap.), MHorue pacrenusi C;-Tuna ¢ BICOKUM (oTO-
AbIXaHHEM, BKJIIOYasi BayKHellIne ceJibCKOXO03sii-
CTBEHHBbIE€ KYJIbTYpPbI (B TOM 4YHCJ€, MIIEHUIA,
puc, cosi, TOPOX U JAP.), YCNEUIHO KOHKYPHUPYIOT ¢
Cs-pacTeHMAIMH ¥ UMEKOT BBICOKYI0 MOTEHIHAIb-
HYI0 TMPOAYKTHBHOCTH M OMOJIOTHYECKYIO MacCy.

Hapsany ¢ ycTaHoBIeHHEM OCHOBHBIX IOKa3aTe-
Jell «uaeanbHON MIIEHHUIBI HEOOXOANMO U3yUYCHHUE
TeHETHYECKNX OCHOB IIEHHBIX Ka4eCTB, T.€. CTETICHU
HACIIeIOBaHUS 3TUX IIEHHBIX MPHU3HAKOB. B coBpe-
MEHHOH CENEKIHH OJHUM M3 BAXKHBIX ATAIOB SIBIIS-
eTcs WACHTH(HKALNS TeHOB, OTBETCTBEHHBIX 32 He-
obxomumbie  MOP(OGDU3NOIOTHIECKIE TI0Ka3aTeIH,
MIepeHeceHNe UX B Te€HOMBI CO37]aBaéMOr0 COpTa U
3aKperieHHe B HUX. BhIABIEHNE FeHeTHUECKOTo I0-
TEHIIMaNa 3epHOBBIX KYJIBTYp BBIpaXKaeTcsl (hHU3MO-
JIOTMYECKON peanu3alyell B IMOJEBBIX YCIOBHUSX.
[losToMy BBIOMpas MpaKTUYECKUE MaTepHabl A
MPSMOTO OpUAWHTA W yCTaHOBJIEHUS d(h(EeKTUBHON
OCHOBBI ISl PacmM(ppOBKH MOJEKYISIPHBIX MeXa-
HU3MOB  3aCyXOYCTOMYMBOCTH IIIEHHUIIBI HEOOXO-
JIMMO 3aCTaBJIATh Pa3IMYHBIC TEHOTHUIIBI TTOIHOCTHIO
WCTIONTb30BaTh (PU3UOIOTUIECKUN TMOTEHIHAT TIPU
OTPaHUYEHHBIX YCIIOBHAX BOIBL. TOJEpaHTHOCTH K
BOJIHOMY CTpPECCY OIpelensieTcs HE OAHUM TEHOM,
T.€. SBJISETCS MYJBTUTEHHO KOHTPOIUPYEMBIM IIPH-
3HAKOM. Y MHOTHX CO3/aHHBIX HaMH TE€HOTHIIOB,



ocobeHHo y bapakatmn-95 mpucyTcTByeT Habop oc-
HOBHBIX T'eHOB TojiepanTHoctu (['yceitHoBa u mp.,
2006, 2009, 2010; Huseynova et al., 2007, 2010).

[Ipomecc otompixanms, B XoAe KOTOPOTO IIO-
TpeOIsIeTCS YacTh 00pa3yIoIIUXCs B POTOCUHTE3E Op-
TFaHMYECKHX BELIECTB, IPHOOpEN OIpeneneHHoe (u-
3WOJIOTUYECKOE 3HAUEHHE B IEJIOCTHON CHUCTEME pac-
TUTENFHOTO OpTraHW3Ma. BrICKa3zaHO TpeArnooKeHrne
(Goldsworthy, 1969), uro oOpa3oBaHue TriHKOJaTa
3eJIeHBIMH PACTEHHUSMH BO3HUKIIO B XOJI€ SBOIOLUH B
pe3ynbTaTe CHIDKeHUS! KOHIIEHTPALIUH YTIIEKHCIOTHI B
arMocdepe. Bricime pacTeHUsT OKHCISIIOT TIMKOJIAT
1 MeTabOIM3UPYIOT ero B 6oJiee MPUroAHbBIE A Op-
ragmsMa coequaenus. PBOK/O asmsercas omHuM u3
HanOonee ApeBHUX (pepMeHTOB. Bo3HUMKINIAS 3BOIIO-
uoHHO no3xke DEIl-kapOokcunaza HE UMEET OKCH-
reHasHoil ¢yHkipn. DOTONBIXaHUE TPEIOTBpAIIACT
HaKOTUTEHHE TOKCHYHBIX MPOMEXKYTOYHBIX MPOIYK-
ToB ((ocdormukonar, rauokcunar) (Peterhansel et al.,
2010). C nmpyro#i CTOpPOHBI, (POTOIBIXAHHE CITYXKHT
HMCTOYHUKOM Ps/Ia BAKHEHITNX MeTa0OIHUTOB (TITyTa-
MarT, Y-TJIyTapoBas KUCJIOTa, TJIMIHH, CEpUH), HE0O-
XOJMMBIX ISl Pa3IMYHBIX OMOCHHTE30B (111 CHHTE3a
oenxoB u ¢puroropmonos) (Novitskaya et al., 2002). B
rocienHee BpeMsi (DOTOABIXaHHWIO TIPHIAIOT 0C000e
3HaueHue kak npoayueHty H,O, — akTiBHOM (hopmbl
KHCJIOPOZIa, WTPAMOIIEH CUTHAIBHYIO POJIb B KIIETKE
(Queval et al., 2007). ITockoIBKY B CTPECCOBBIX YC-
JIOBUSAX 3HAYMTEIBHO YBENIMYMBAETCS OOpa3oBaHHE
MEPEKUCH BOJOPOa B MEPOKCHCOMAX, CBA3AHHOE C
aKTHBaIMe (OTOABIXaHNUS, [TOJAraloT, YTO 3TOT MPO-
Lecc 3aIUIIacT KacKaJ Peakiiii B KIETKE C LEINbIO
obecrieueHust amantanuu Cs;-pacTeHuii K HeOsaro-
npusTHEIM ycroBusM (Noctor et al., 2002). doTomasl-
XaHHE YCTpaHsAeT W30BITOYHYIO DSHEpPIUio, BO3HH-
KaoIyIo 3a cueT (OTOXMMHUYECKUX IMPOLIECCOB M HE
WCTIONB3yeMyI0 B (DOTOCHHTE3€ W, TaKUM 00pazoM,
npenoTBpamaer  (GpoTOMHrHOMpoBaHWe  (PHUKCAITIN
CO,, KOTOPOE MOXKET BBI3BIBATHCS (HOTOOKUCICHUEM
U pazpylicHHeM (HOTOCHHTETUYECKOrO —armapara
(Heber et al., 1996; Kozaki and Takeba, 1996;
Wingler et al., 2000). Kpome Toro, monaraercsi, 4to B
TMOJICBBIX YCJIOBHSX MPH CHUIILHOM OCBEHICHHOCTH (ho-
TOJIBPIXaHWE WTPaeT MPOTEKTOPHYIO POIIb B IPEHOT-
Bpamennn (horomarndupoanms (Osmond and Grace,
1995). OnO perymupyer OKHCIUTEIHHO-BOCCTAHO-
BUTEIBHOE PAaBHOBECHE B KIICTKE MPU CHUXKEHHU ac-
cumuiinuu CO,, Koraa MOIIHOCTH 1uKiIa KansBruHa
HEJIOCTATOYHO, YTOOBI UCTIOIB30BaTh BCE KOIMUYECTBO
HAJI®H u AT®, obpa3oBasiieecs: B CBETOBYIO (ha3y
(horocunTesza. PaccenBanne sHepruy npu QOTOABIXA-
HUH TIPEAOTBpAIIaeT THIIEPBOCCTAHOBIEHHE XJIOPO-
IIacTa, Beayuiee K (OTOMHTHOMPOBaHHUIO (POTOCHH-
TE€3a, TEM CaMbIM TOIICPKUBACT (PYHKIIMOHAIHHYIO
AKTHBHOCTb (hOTOCHHTETHIECKOTO ammapara
(Takahashi et al., 2007).

doToapIxaHue CrIOCcOOCTBYET MOIACPKAHUIO

Anues

noctostHcTBa CO, BHYTpH jaucTa. Kak M3BeCTHO, B
3KCTPEMAJIbHBIX YCIOBHSX BOJOCHAOKEHHUS YCTh-
UIla 3aKPBIBAIOTCS, U PE3KO BO3pacTaeT (oTo/bIXa-
Hue. Bo3Hukaromuii Ha TPOMEXKYTOUHBIX CTaJUsIX
¢doronpixanuss AT® merabonuszupyercs B caMux
MUTOXOHJIPUSX, TJIC €r0 KOHIICHTPAIUs PE3KO Ia-
JTaeT W3-3a OrpaHUYCHUsS] OTTOKA Tpruo3odocdara u3
xjoporiactoB u noctymieHaus CO, B Tkanu. do-
TOABIXaHUE TECHO CBSA3aHO C OOIMM MeTabom3-
MOM B 3€lIeHOW KIIETKE, OHO YacTO YCHIINBAETCS
IIpU YMEHBIIEHUN TOTPEOHOCTH pAacTEHWH B TpO-
JIyKTax (pOTOCHHTE3a M, B IPUHIUIIC, HAIPABICHO
Ha TIOJUICp)KAaHUE AKTUBHOCTU (DEPMEHTATUBHBIX
cUCTeM U (DYHKIIHH XJIOPOTIACTOB U MUTOXOHIPHUH.
Ponb (oTompIxaHUs UHOT/IA CBSI3BIBAIOT C METAa0O-
JU3MOM a30TUCTBIX coefuHeHui. [lpeBpaieHue
a30Ta B IVIMKOJATHOM ITyTH TECHO CBSI3aHO C peak-
mussmu yraepona (Husic et al., 1987; Oliver, 1994)
U, TAKUM 00pa3oM, HECOMHEHHO TPEACTaBISCT Cy-
IIECTBEHHYI0 YacTh OKUCIHMTEIBHOTO HHUKIA (HOTO-
cuaTe3a -  ¢oroxsxanua. Hccnemosanus Ku ¢
cotp. (Keys et al., 1978) noaTBepauiu Hepa3pbIB-
HYIO CBsI3b (JOTOJBIXaHUS C A30THBIM OOMEHOM.
YCTaHOBIEHO, YTO TpEBpallleHHue a30TUCTHIX CO-
eAVHEeHUN TpH (QOTONBIXaHUH TPEACTABISAET ITHK-
JUYECKUN TIPOIeCC, TaK Ha3bIBaeMbIil (OTOIBIXA-
TenbHBIN a3oTHBIN Uk (Keys et al., 1978; Walker
et al., 1984; Schneidereit et al., 2006).

[Ipenmonaraercsi, 4YT0 OPraHUYECKHE KHUCIOTHI
U TIPOJIYKTHI UX OKUCIICHUS, KOTOPBIE 00pa3yIoTcs B
mporiecce (GOTOABIXaHUS, B3AUMOJIECHCTBYS C KH-
CJIOPOZIOM, MOTYT BBINOJIHATH POJIb aHTHOKCHJIAH-
toB (Foyer and Noctor, 2005; Foyer et al., 2009),
obOecnieunBasi HeNpephIBHOE (DYHKIIMOHUPOBAaHUE
HEIMKIMYECKOH [ENH TPAHCIIOPTa SJIEKTPOHOB.

dochopunuposanue y Cs-pacTeHuii cOanaHcu-
POBaHO C COOCTBEHHBIM YTIIEPOAHBIM MeETa0O0IN3-
MOM XJIOPOTUIACTOB, TIO3TOMY XJIOPOILTACT HE MO-
ket akcroptupoBath AT® u obecmeunTs BCIO
KIIETKY 3Heprueil. B To e BpeMs nbixaHue (IJIMKO-
mu3 - mukn KpeGca) He MOXKeT OCYIIECTBISATHCS
OJIHOBpeMeHHO ¢ (oTocuHTe3oM. [TosToMy Ha cBe-
Ty TPOMCXOJUT CMEHA JILIXaTEeIBLHOTO cyOcTpara —
OKHCIIeHHe KucioT 1ukia Kpedca cmensiercs okuc-
JIEHUEM TIIMNHHA. J[pIxaTenpHas 1ens u pocdopu-
JUPOBAHKUE OCTAIOTCS AKTUBHBIMU, TO €CTh H3MCHE-
HUS 3aTParuBarOT TOJBKO YIJIEPOAHBIH MeTabo-
mm3M. TakuM o0pa3oMm, Ha CBETy JbIXaTelbHas
LENb OCYIIECTRBIIACT T K€ PEAKIMU, YTO U TNPHU
TEMHOBOM JIBIXaHHH, TOJIKO JBIXaTEeIbHBIM CYO-
cTpatoM siBisetrcs TnuiuH dotoasixanus (Husic et
al., 1987; Gardestrom and Wigge, 1988; Oliver,
1994). bonee TOro, (hOTOOKUCIUTEIHHBIC MPOLIEC-
CBI, B YaCTHOCTH, OKHCIICHHE TIUKOJIATa, SBISIOTCS
SHEPTeTHYECKH TOJIE3HBIMHU.

Bce 310 cBHaeTeJbCcTBYeT, 4T0 (oTOABIXA-
HHE, KOTOPOE, B CYIIHOCTH, SIBJISIETCSI COCTABHOI
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YacThbl0 MNPOAYKLHMOHHOIO IIpomecca, HeJb3sl
CYUTATh PaCTOYUTEJbHbIM, 0€CHOJIE3HBIM MJIH
Jake BpeAHBIM MPOLECCOM.

B nocnennue roael mosiBuiack HoBas MHG(Op-
Manusi 00 anbTepHATHBHBIX MYTSAX B (OCHOTITUKO-
JaTHOM MeTaboJu3Me, YTO TOBOPHUT O METa0OIUTH-
yeckoil  ruOkoctu  mpouecca  (OTOABIXaHUS
(Maurino and Fligge, 2009; Peterhansel et al.,
2010). CmpIca BX 3aKJIIOYAETCA B U3MEHEHUH X012
(hOTOIBIXaHUS BMECTO €TI0 MOHM)KEHHS.

Opnako, hoToaBIXaHNE HE BCET/Ia OKa3bIBAETCS
CBs3aHHBIM ¢ (poTocuHTe30oM. Hanpumep, Gecxio-
POdUITIOHOCHBIE MYTAaHTBl XJOPEIBl CIIOCOOHBI
CHUHTE3UPOBATh TOJIBKO KapoTHHOMABL. Ha cuiibHOM
CBETY y HUX Habmogaercs (GoToasIxaHue, KOTOpoe
cocranisieT 50% OT ypoBHS TEMHOBOTO JibIXxaHus. B
3€JICHBIX KJIETKAaX NPU OTKIYEHUH (OTOCHHTE3a
JBIXaTEeNbHBIM S7I0M TaKXXe IPOUCXOIUT HOoTpebdie-
aue O, u Beigeneaus CO,.

IToaBoas UTOI U3/10:KEHHOMY, MOKHO IPHi-
TH K 3aKJII0YeHHI0, YTO TeCHOe B3auMo/ieiicTBHe
¢dorTocunTe3a M QoroabixaHus, ONTHUMAJIbHOE
COOTHOLIIEHHE ITUX ABYX OCHOBHBIX ’KU3HEHHBIX
NMponeccoB SIBJSIETC OHUM W3 BaKHEHIINX yc-
JIOBMIi, o0ecreYnBalOUINX pPacTeHUsiM HauboJiee
BBICOKYI0 NPOAYKTUBHOCTH. BbIcOkas WHTeH-
CHUBHOCTh HMCTHHHOr0 (poToCHHTE3a M (POTOABI-
XaHMSl, BbICOKasi AaKTUBHOCTDb NePBHYHBIX ¢oTO-
XMMHYECKHUX NPOLECCOB B COBOKYIHOCTH ¢ 0J1a-
rONPUATHBIMA  (PEHOTHNHYECKMMH  TPHU3HA-
KaMH, ONITUMAJIbHBIM HH/IEKCOM JIUCTA U apXHu-
TeKTOHMKOH SIBJSIOTCS ONpee/IIIOIUMH B BbI-
COKOIi MPOYKTUBHOCTH FeHOTUIIOB MIIEHUIbI U
com.
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C.9. 9liyev

Bugda vo Soya Genotiplorinin (7riticum L.) Fotosintezi, Fototonaffiisii vo Mahsuldarhgi

Tarlada bdyiik sahads yetisdirilon, fotosintez gdstariciloring, mshsuldarligma vo su qithigina tolerantligina
gora kontrast miixtalif bugda vo soya genotiplerinde infraqirmizi qaz analizator (URAS-2T, Almaniya)
vasitesilo karbon qazi miibadilssinin intensivliyinin, '*CO, tatbiq etmokls fotosintetik karbon metobalizminin
vo CO,-nin ilkin fiksasiyasinda istirak edon RBFK/O fermentinin foalliginin tadqiqi iizra 40 il miiddstindo
toplanmis ¢oxsayli Ol¢molorin naticalori toqdim olunmusdur. Miioyyon olunmusdur ki, optimal
arxitektonikaya malik yiiksok mohsuldar (7-9 t/ha) bugda genotiplori yarpagin ontogenezi zamani CO,-nin
daha yiiksok assimilyasiya intensivliyine malikdirlor. Yiiksok mshsuldar genotiplor {igiin potensial va xalis
fotosintezin yiiksok intensivliyi ilo yanasi, fototonofiisiin yiiksok komiyysti do saciyyevidir. Ontogenez
zamani xalis fotosintezin va fototonoffiisiin intensivliyinin paralel artimi miisahids olunur. Orta (4-5 t/ha) vo
asagi (3 t/ha) mohsuldarliga malik genotiplar ham CO,- nin assimilyasiyasinin, hom do fototonaffiisiin asagi
intensivliyi ilo saciyyslenirlor. Miixtalif mohsuldarliga malik genotiplorde xalis fotosintezin fototonoffiiso
nisboti orta hesabla 3:1-0 borabordir. Kontrast genotiplords fototonaffiisiin intensivliyi fotosintezin
intensivliyinin toxminan 28-35%-ni toskil edir. Flaq yarpaqlarin inkisafi zaman1 va siinbiil elementlarinde
RBFO fermentinin foalliginin doyismasi RBFK-nin foalligimin doyismaesi ilo eynidir. Yiiksok mohsuldar
genotiplordo RBF-1n oksigenaza foallig1 asag1 mohsuldar genoiplora nisbaton yiiksokdir. Karbonun asas nagl
olunma formasi olan saxarozanin vo qlikalat metobalizmi mohsullarinin biosintez siirati, CO,-nin
assimilyasiya siirati vo RBF/O foallig1 ilo do korrelyasiya edir. Yiiksok mohsuldar genotiplar glisin+serin
fondunun yiiksok biosintez siirati ilo saciyyslonirlor, homginin fototonoffiisiin daha yiiksok intensivliyine
malikdirler. Qlisin+serin fondunun biosintez siiratinin doyigsme xarakteri, RBF-in karboksilaza vo oksigenaza
foalliglarinin nisboti vo CO,-nin assimilyasiya intensivliyi yarpagin ontogenezi zamani fotosintezin vo
fototonoffiisiin intensivliyinin paralel doyismasini gostorir. Fotosintez vo fototonaffiisiin yiiksok intensivliyi
alverisli fenotipik slamatlor, optimal yarpaq indeksi vo arxitektonika ilo birgs bugda vo soya genotiplarinin
yiiksok mohsuldarligint miioyyon edir. Beloliklo, uzun illor fototonoffiisiin israf¢iliq olmasi hagda yaranan
fikirlorin oksina olaraq, fototonaffiisiin miixtslif aspektlorinin ¢oxsayli tadqiqi siibut etmays imkan verir ki,
fototonoffiis yasil bitkilorde tokamiil prosesinds formalasmis hoyati shomiyyoatli metobalik proseslorden
biridir. Bitkilorin mohsuldarligini artirmaq mogsoadilo miixtolif yollarla bu prosesin gapanmast cohdlori
osassizdir. 11k dofa olaraq eukariot orqanizm Chlamydomonas reinhardtii yasil yosunundan fototanoffiisiin
osas fermenti olan fosfoqlikatfosfataza homogen halda alinmisg vo onun nukleotid vo amintursu ardicilligi
toyin olunmusdur (NCBI Nucleotide 1: AB052169). Fototonafiisiin metobalik proseslori yarpaqda fotosintezlo
eyni bir vaxtda isiqda bas verdiyindon, ehtimal ki, ayrilan enerji fotosintezin miioyyon reaksiyalarinin tomin
olunmasi {i¢iin istifads olunur.
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J.A. Aliyev

Photosynthesis, Photorespiration and Productivity of Wheat and Soybean Genotypes

The results of the numerous measurements obtained during the last 40 years on gas exchange rate
using an infrared gas analyzer URAS-2T (Germany), photosynthetic carbon metabolism by exposi-
tion in '*CO, and activities of enzyme of primary carbon fixation, ribulose-1,5-bisphosphate car-
boxylase/oxygenase (RuBPC/O), in various wheat and soybean genotypes grown over a wide area
in the field and contrasting in photosynthetic traits and productivity are presented in this paper. It
was established that high productive (7-9 t ha™') wheat genotypes with the optimal architectonics
possess higher rate of CO, assimilation during leaf ontogenesis. Along with the high rate of photo-
synthesis, high values of photorespiration are characteristic for high productive genotypes. There is
a parallel increase in the rates of true photosynthesis and photorespiration in ontogenesis. Geno-
types with moderate (4-5 t ha™) and low (3 t ha™") grain yield are characterized by relatively low
rates of both CO, assimilation and photorespiration. The ratio of true photosynthesis to photorespi-
ration in genotypes with different productivity is equal on average to 3:1. A value of photorespira-
tion constitutes 28-35% of photosynthetic rate in contrasting wheat genotypes. The activities of
RuBP carboxylase and RuBP oxygenase were changing in a similar way in the course of the flag
leaf and ear elements development. RuBP oxygenase activity was higher in high productive wheat
genotypes than in low productive ones. The rates of sucrose (the main transport metabolite in
plants) biosynthesis and products of glycolate metabolism also correlate with the CO, assimilation
rate and the activity of RuBP oxygenase. High productive genotypes are also characterized by a
higher rate of biosynthesis and total value of glycine-serine and a higher photosynthetic rate. Pattern
of changes in biosynthesis rate and total value of glycine-serine as well as ratio of RuBP carboxy-
lase to oxygenase activities and CO, assimilation rate predisposes to parallel change in the rates of
photosynthesis and photorespiration during leaf ontogenesis. High rates of photosynthesis and
photorespiration in conjunction with favourable photosynthetic traits, an optimum leaf area index
and the best architectonics define high productivity of wheat genotypes. Therefore, contrary to con-
ception arisen during many years on wastefulness of photorespiration, taking into account the versa-
tile investigations on different aspects of photorespiration it was proved that photorespiration is one
of the evolutionary developed vital metabolic processes in plants and the attempts to reduce this
process with the purpose of increasing the crop productivity are inconsistent. Phosphoglycolate
phosphatase, a key enzyme of photorespiration was first homogeneously purified from eukaryotic
green algae Chlamydomonas reinhardtii with subsequent determination of complete nucleotide and
deduced amino acid sequences (NCBI Nucleotide 1:AB052169). Since metabolic processes of
photorespiration in the leaf occur in the light simultaneously with photosynthesis, it is evident that
released energy is used in certain reactions of photosynthesis.
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Hcnoab3zoBanue MoJiekyasipabix MapkepoB aisi OneHkn 3acyxoyCcTOH4UBOCTH
I'enorunos Imennusl (7Triticum L.)
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3acyxoycroituuBocTth 12 reHorunoB nmmeHunbl (7Triticum L.) Oblj1a MpoBepeHa ¢ MOMOIILI0 MOJIEKY-
JAPHBIX MapkepoB. B pesyabTtarte IILP, npoBenenHoro ¢ npuvmeHennem RAPD mapkepa P6, BoisiBiieHO,
YT0 B OTVIMYHE OT YyBCTBHUTEJBLHBIX reHOTHNOB (I"aparsurusir-2, I'miimatin-2/17 u cpenHeycToifYnBoro
I'bipMBI3BI T10JIb), Y YCTOHYMBBIX T€HOTHIIOB BBISIBJIAAETCH JOKYC, CBSA3aHHBIN ¢ 3TUM MapKepoM, B 00-
Jactu 920 bp. Iloka3zano, uto RAPD mapxkep P7, nponyuupyromuii 750 bp ¢pparmentsl, He siBiasieTcs ao-
COJIIOTHO YHHUBEPCAJILHBIM /IS MCCJIeJ0BAHHBIX TeHOTUIOB NMieHNNbl. C npuMeHeHHeM (yHKIHOHAJIb-
HbIX MapKepOB, CNeUHAJIbHO CHUHTE3MPOBAHHBIX IS TEHOB TPAHCKPUNIUOHHOIO dakropa Dreb 1, cis-
PeryJiMpyomero ycToi4mBocTh K 3acyxe, ObLI NpPoBeeH 0oJiee IITy0OKHH CKPMHUHT 3aCyX0yCTONYHBO-
CTH y TeHOTUNOB NieHUnbl. [Ipn npumenennn mapkepa P21F/P21R, y BceX reHOTHIIOB NMIIEHHIbI, 32
uckiwyenueM Tane-38 6buIM aMmuMpuuupoBanbl pparmMenTsl B odsactu 1113 bp, yka3piBasi, UTO Ha
TpeThell XpoMocoMe reHoMa A Y 3THX FeHOTHIIOB HAXOAUTCsl TeH Dreb AI. B oTjiM4ue oT APYyrux reHo-
THNOB, 717 bp IILP npoaykrt Dreb Bl rena, 10KaJu30BaHHOI0 B reHoMe B, BbIfIBJIsIeTCA TOJIBKO Y yc-
ToiiuMBOrO renoruna bapakatiu-95. [paiimepsr P22F/PR n P20/F/P20R, ammimdunupyommue, coot-
BeTCTBEHHO, 596 u 1193 bp ¢pparmentsl u3 resoma D, xapaktepHoro aisi reHotunos 7riticum aestivum L.,
He JaJI4 M0JIOKUTeJbHBIH pe3yJibTaT.

Knroueswvie cnosa: cenomunvt nuwenuysi, RAPD npativepsi, ¢hynxkyuonanvhvie mapxepol, Dreb eenvl, I[P

anamus

BBEJAEHHME

3acyxa — kak mpo0iieMa, pacnpoCTpaHeHHAs
[0 BCEMYy MHpPY, CEPbE3HO BJIMSIECT HAa KAa4yeCTBO U
MIPOU3BOAUTEIBHOCTh ypoxkas. C yBenHueHUEM
rI100aJhbHOTO W3MEHEHHs KJIMMaTa, 3Ta CHUTYaIus
CTaHOBHTCS Bce Oonee cephesnoit (Harb, 2010). Ha
CETOJHAIIHUM JIeHb MPOJOJDKUTEIBLHOE Pa3BUTHE
CEJIbCKOTO XO3HCTBA M MPOU3BOJICTBO MPOAYKTOB
MUTaHUs TPeOYIOT YCTOWYHMBBIX K CTpPECCy pacrte-
HUI, KOTOpBIE CIIOCOOHBI IPEOJI0JICBATh YCIOBHS
BOJHOTO Je(UINTA U pacTH B HUX. KilFoueBbIM MoO-
MEHTOM, TIPUBOSIINM K CO3JaHUIO TAKUX KYJIBTYP,
SBIISIETCSI MOJIEKYJISIPHOE TOHWMaHHE OTHEIBHBIX
MPOIIECCOB CTpecca, KOTOPhIE NEpPEeIUIeTAIOTCS Ha
HECKOJIbKHX YpoBHsX. Dusmonornueckue u Omo-
XUMHYECKHE M3MEHEHHUS B PACTEHUSAX B CTPECCO-
BBIX YCJIOBHUSX CBSI3aHBI C U3MEHECHHEM JKCIPECCHH
redoB (Saibo, 2009). C noMoIp0 pa3InYHBIX Te-
HETHYECKHX M OMOXMMHYECKHX TMOIXOI0B OBLIH
C/eJIaHbl MOTBITKA HM3YYUTh KJIFOUEBBIC T'€HBI, OT-
BETCTBEHHBIE 3a 3acyxoycroituuBocth (Wei, 2009;
Wang, 2011; Zheng, 2010). Takue uccienoBanus,
JOTIOTHSEMbIC HOBOH CPaBHHUTETHLHOW W (HyHKIIHO-
HAJIBHOW TEHOMHKOM, TMPEACTaBISIIOT coboit me-
TaJbHBIE NaHHbIe 00 DKCIPECCHU 3aCyXOWHIYIIH-
PYEMBIX T€HOB, IMPUBOAAIIEH K HAKOIICHHIO CIIe-
nU(pUIECKUX OCJIKOB, 00CCICUNBAIOIINX 3aCyX0YC-
TOMYUBOCTb.

B nacrosmee Bpemst RAPD texHonorus mm-

POKO HCHONB3yeTCs B HM3YYCHHUH PACTHTEIBHBIX
T€HOMOB, B KOHCTPYHPOBAaHUM I'CHETHYECKHX KapT,
aHallM3e TEeHETHYECKOW CTPYKTYpPHl TOIYJISALNH,
TCeHOTUITUPOBAHUH, B MApPKHUPOBAaHUH MTPHU3HAKOB, a
TaKKe B peIM3aly IIeJIOT0 psifa CeIEKIUOHHBIX
nporpamm. RAPD TexHonorust sBiseTcs BaXXHbIM
HHCTPYMEHTOM IS OBICTpOH HICHTHU(DUKAIINH
MapKepoB, CBS3aHHBIX C 3aCyXOyCTOWYHBOCTBIO, U
BecbMa 3(PQEKTUBHA MPH ONpEleICHUH TeHeTHYe-
CKOTO W3MEHEHHS CpeOd TEHOTUIIOB IIIICHHIIBI
(Igbal, 2007).

OpHako, TpaIUIIMOHHBIC MapKephl, TAKUE KaK
RFLPs (restriction fragment length polymorphisms)
- Mapkepbl mOoTUMOp¢HU3Ma UITHHBI PECTPHUKINOH-
HBIX (parmentoB, AFLPs (amplified fragment
length polymorphisms) - mapkepbl monmumopduzma
JUTMHBI aMIDTHQHUITIPOBAHHBIX GparMeHTOB 1 SSRs
(simple sequence repeats) - IpPOCTbIC TOBTOPHI MO~
ClleIoBaTeNbHOCTH, a Takke RAPD, ucnons3yemsie
JUISL TIIICHUIIBI, OOBIYHO pa3pabOTaHBl HE U3 CaMUX
TCHOB, TaK KaK KIIOHHPOBAaHHE T€HOB Yy MIICHUIIBI
3aTpyAHEHO Onarofgapsi HMX auIOreKCarIOWIHOM
npupojie (2n = 6x = 42) u OonbIIOMy pa3Mepy Te-
aoma (Wei, 2009). Haobopor, (yHKIHOHATHHBIC
Mapkepsl (FMs) 00bI9HO pa3pabaThIBaroOTCs 1O IO-
TuMoppu3My B TpeAeNaX TpPaHCKPHOWPOBaHHBIX
obmacTeil GyHKITMOHAIBHBIX TeHOB. Takue Mapke-
pBl TIOJIHOCTBIO COOTBETCTBYIOT (YHKIHH TeHa
(Andersen and Liibberstedt, 2003), He3aBucUMO OT
CJIO)KHOH XPOMOCOMHOU CTPYKTYPBHI.
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BozneiicTBue ctpecca 3amyckaeT HEKOTOpHIE
HavaJbHBIE CEHCOPHI, KOTOPHIE 3aTeM aKTHBUPYIOT
CUTHANIGHBIC IyTH, TMPUBOASAIIME K  CTpecc-
PECTIOHCUBHOW T€HHOW SKCIPECCHU W (DPU3HOIOTH-
geckuM u3MeHeHmsM (Xiong et al., 2002). MmenHo
pPeryJsius DKCIPECCHU TEHOB, BOBIICUYCHHBIX B
CTPECCOTOJIEPAaHTHOCTD, SIBISACTCS HEOOXOAUMON
JUIS yCOBEPILIEHCTBOBAHHUS 3TOTO TPHU3HAKA Y pac-
TeHuil. B HacTosIIee BpeMsi cepbe3Hble YCUIIUS Ha-
MpaBJICHbI Ha OOHApYXCHHE UM OINHCAHUE TPaHC-
KPHUIIINOHHBIX (PAKTOPOB (PETYNATOPHBIX OEIKOB),
BOBJICUEHHBIX B CTPECCOCIEIU(PUIECKYIO PETyIIs-
uuto reHoB (Amir-Hossain, 2010). Tpanckpumiu-
OHHBIE (PAKTOPHI ABISIFOTCSI MOIIHBIME CPEICTBAMHU
U TEHHOW WH)KEHEPHH, TaK KaK MX CBEPXIKCIIpec-
CHS MOXET IPHUBECTH K amperyisiiidd BCETo psiaa
TCHOB T0JT UX KOHTpoJieM. DaKTOphbl TPAaHCKPUITITUU
— 970 O0enku ¢ JJHK moMeHOM, CBS3BIBAIOIIUM LIUC-
NEHCTBYIONINE JJIEMEHTHI, TPUCYTCTBYIOIIHE B
MPOMOTOpE 1eNeBoro reHa. MakTopsl TPaHCKPUII-
MU MOXHO CTPYIIUPOBaTh B CEMEHCTBA, yUUTHI-
Bast ux JIHK-cBs3wBarommii nomeH (Riechmann et
al., 2000). I'pynma reHoB, KOHTpOJUpyeMasl Orpe-
JICTICHHBIM THUIOM (haKTOPOB TPAHCKPUIIIUK, W3-
BECTHA KaK PeryJioH. Y pacTeHWi B OTBET Ha abwno-
TUYECKUIN CTPECC MOXKHO BBIIBUTH, 10 KpailHEe Me-
pe, dYeThpe pasmu4YHBIX peryinoHa: (1) peryion
CBF/DREB; (2) perymorn NAC (NAM, ATAF u
CUC) u ZF-HD (romeonoMeH - IIMHKOBBIN TaJICII);
(3) perynon AREB/ABF (0enok, cBs3bIBaloLIHii
anemeHT oTBeTa Ha ABK/ABK-cBs3bBarommii ak-

Top); u (4) perynor MYC (OHKOT€H MHEIOIUTOMA-
t032)/MYB (0oHKOTCH MHETOOIaCTO3a).

Cpenn BceX TPaHCKPHIIIUOHHBIX (HaKTOPOB
(Gosal et al.,, 2009), BHEIMaHUE MHOTHX YUYEHBIX
MPUBIIEKAIOT (PaKTOPHI, CBA3BIBAIOIINE 3JIEMEHT OT-
Beta Ha nerujpatainuio (DREB). DREB-6enku sB-
NS0TCS TipeacTaButensmMu cemeiictBa ERF (dakTo-
PBI, CBS3BIBAIONINE D3JIEMEHT OTBETa Ha O3THIICH)
TPaHCKPUIIIUOHHBIX ~ (QakTopoB. OcoOEHHOCTHIO
Bcex DREB renoB sBisitoTcsi 3 KOHCEpPBAaTUBHBIX
oomactn - EREBP/AP2 JIHK-cBsi3pIBaronuii mo-
MeH, N-KOHIIEBOW CUTHAJ S/IEPHOM JIOKaIu3aIuu, u
KOHCepBaTUBHas obnacts O6oratast Ser/Thr, nmpumebi-
karomasi Kk EREBP/AP2 nomeny (Agarwal, 2006).
OHHM BOBIIEYEHBI B yCTOMYMBOCTH K IIETIOMY PSIIy
CTPECCOB, BKIIIOYAS 3aCyXy, 3aCOJICHHE, 3aMOPaKHU-
BaHUE U T.J.

B nmanHOl paboTe 3acyXOycTOMYMBOCTH pas-
JUYHBIX TEHOTWUIIOB TIICHUIBI TIePBOHAYAIBHO
nzyueHa RAPD mapkepamu. Jlanee npuBeaeH 0o-
niee TIyOOKHiA CKpUHUHT Ui unaeHTudukanus Dreb
[ TEHOB B pa3iMYHBIX TEHOMAaX C MTOMOIIBIO PYyHK-
[IHOHAILHBIX MapKEPOB.

MATEPHUAJIBI 1 METO/bI

OOBEKTaMU UCCICIOBAHUS CIYXKUIH TEHOTH-
nel  TBepaou (Triticum durum L.) m MATKOM
(Triticum aestivum L.) IIIICHUIIBI, Pa3THYAIOIIAECS
o 3acyxoycroiuuBoctu (Tabmuma 1).

Tabauua 1. [eHOTUIBI NIIIEHULIBI C PA3HOM CTENEHBIO 3aCYyX0yCTONYUBOCTH

Ne I'enoTHne!

IInonmHOCTH

Peakiust Ha cTpecc

Triticum durum L.

1 Bapakatmu - 95 YcToituuBblit

2 Taparsursir - 2 TerpannongHslil UyBCTBUTEIbHBIN

3 I'sipMBI3EI OyT oA YcTolumBEIi

Triticum aestivum L.

4 Azamariu - 95 YcToiunBbIi

5 TmitmaTim - 2/17 CpenHeHyCTOHIHBEIH
6 I'BIpMEBI3HI THOTTB CpenHeHyCTOHIHBEIH
7 Tane - 38 CpenHeHyCTONIHBBIH
8 Py3u - 84 T'excarmongHbIi VY cTONYUBLII

9 12™ FAWWON No 97 (130/21) UyBCTBHUTEIBHBIN

10 4 tn FEFWSN No 50 (130/32)
11 Hypny - 99
12 I'oOycran

CpenHeHyCTONYHBBIH
CpenHeHyCTONYHBBIH
Y cToluuBbIi

Buvioenenue pacmumenwvnoii /[HK. Broinene-
nue JIHK npoBogmmu mo CTAB meTony ¢ HEKOTO-
peiMu Mogudukauusmu (Murray and Tompson,
1980). Cexyo pacTUTENBPHYK) TKaHb B BHUIE
(parmMeHTa JHCTa H3MENbYAIM B TNPUCYTCTBUHU
XKHUAKOro a3ota M cycneHaupoBanu B 1000 mkn
skcrpakiuonHoM Oydepe CTAB (100 MM Tpuc-

54

HCI, pH 8,0; 20 MM D/ITA; 1,4 MM NaCl; 40 MM
[B-MepkanTosTaHOI), NPEABAPUTEIBHO COTPETOrO
Ha BOJstHOM Gane 10 60°C. [OMOTeHU3aIHNIO 3aKaH-
YMBaJId MHTEHCHBHBIM BCTPSXMBaHHEM Ha Vortex.
3areM B Kaxayro npobupky moOaeismu 400 MK
xynopodopma (99,8%) u mpoOUpKy aKKypaTHO Iie-



pememmBanu. Jlagee mpoOMpPKH TOMEIIanl Ha BO-
ISTHYI0 OaHIO0 1 MHKYOMpoBaiy B TedeHue 10 MUHYT
npu 60°C. ITocne MHKyGanuH MPOGUPKH IEHTPH-
(yrupoBanm B HACTONBHON meHTpudyre Tuma
Eppendorf (15000 g) 10 MuH npu KOMHATHOU TeM-
neparype. llocie nentpudyrupoBanus oCTOPOKHO
oTOMpany cymnepHaTaHT (Clefis 3a TeM, YTOObI He
3aXBaTUTh YaCTHIIBI 0CAJKa) U TIEPEHOCUIIN B YHC-
T IpoOKpku Tuna Eppendorf oovemom 1,5 mi u
nobaemsuin 600 MKJI XOJIOTHOTO HM30MPOIAHONA,
TIIATEIPHO TIEPEMENINBAIN W OCTABISUIN IIPH KOM-
HaTHOM Temrieparype Ha 3-5 muH. Ha 3Toit ctanuu
MOXHO HaOmonate aucnepcHerii ocagox JIHK.
CopepxxuMoe TPOOHPOK HEHTPpU(PYrHpOBaU IPHU
KOMHATHOH TeMITepaType B HACTOIBHOU MeHTPUY-
re tuna Eppendorf (15000 g) B Teuenue 10 muH.
Ocanok HeckoabKO pa3 npoMbiBasin 70%-HbIM 3Ta-
HOJIOM, MOJACYLIMBadu B TepMmocrtare npu 56°C B
tTeueHue 5 MmuHyT U pactBopsut B TE 6ydepe (10
MM Tpuc-HCL, pH 8; 1 MM 3ATA). nsa nonHoro
pactBopernns JJHK B Oydepe oOpasisl Ha HOYB Oc-
TaBJISTH B XOJOMMIbHIKE TipH 4°C.

Onpeoenenue konuuecmea /JHK. Konmaectso
JHK 651110 onpeneneHo mo onTHYecKOd MIOTHOCTH
mpu A = 260 ¢ MOMOIIBIO CHEKTPOPOTOMETPA
ULTROSPEC 3300 PRO («AMERSHAM»,
CIIIA). Yucrora reHomuoii JIHK Obuta onpenencHa
o oTHoweHu noriomenuid A260/A280. Kauect-
Bo JIHK Oputo mpomepeHo mo pabore o0pasios
skctparupoBanubix JIHK B 0,8% arapo3nom rere,
okpameHHOM 10 Mr/mi 3TtHaHyM OpOMHIOM B
1xTBE (Tris base, Boric acid, EDTA) 6ydepe.

Amnaugurkayus /JHK. TlonumepazHyro Ier-
Hyto peakuuto ¢ RAPD mapkepamu nmpoBOAMIHN 11O
merony Williams (1990). Ammmdukammro JTHK
NPOBOAMIM B PEaKIMOHHON cMecn oO0beMoM 25
MK, conepxkamierr 10x Oydepa, 20 Hr reHOMHOI
JHK, 0,2 mMxM npaiimepa, 200 MkM kaxzaoro:
dATP, dCTP, dGTP u dTTP, 2,5 MM MgCl, u 0,2
equnull Taq-monuMepassl B MHKyOallMOHHOM Oy-
depe. st RAPD-ananmm3a ucmnonp30Banu 2 0Juro-
HYKJICOTUJIHBIX JIeKaMepHbIX Mpakimepa P6 u P7

Tyceiinosa

(«Eurogentec», CIIA) (Tabmuma 2), accouuupo-
BaHHBIX ¢ 3acyxoycToiunBocThio (Pakniyat, 2007).

Tabauna 2. HykneotuaHas nocienoBaTesIbHOCTb
RAPD mnpaiimepoB, NCTIONB30BaHHBIX IS aMIDTH(HUKA-

mun JIHK
Oobo3HaueHne IMocenoBaTejIbHOCTD
npaiimepa 53
P6 TCGGCGGTTC
P7 CTGCATCGTG

[P nposommmm B amrumudukatope «Applied
Biosystems 2720 Thermal Cycler» (Cunramyp) B
CIeqyIoIUX ycaoBuax: luukn — 4 muH npu 94°C;
10 mukn — 1 mua mpu 94°C, 1 mua npu 36°C u
Imun npu 72 °C; 35 kit — 1 mus npu 94°C, 1 mun
36,2°C, 1 mun 72°C; 3aKIIOUYUTEIBHBIN IIUKII 3J0H-
raiuu ocyuecTBisum npu 72°C B TeyeHue 15 muH,
3atem nepkanu pu 4°C. IIpoayKTel peakiuu pas-
Jems myTeM 3iektpodopesa B 1,2% arapozHom
relie B ammapare Uil IPOBEICHUS TOPU30HTAITLHOTO
anekTpodopeza HR-2025-High Resolution («IBI
SCIENTIFIC», CILIA), ¢ nmobaBieHHEM 3THINYM-
OpoMuaa M JTOKYMEHTHpOBaIU ¢ momorbio «Gel
Documentation System» («UVITEK», CK). Pa3zme-
PBI aMITTH(PUIHMPOBAHHBIX (PArMEHTOB OMPEAETISIIN
otHocutenbHO 100 bp JIHK mapkepa.

CraTUCTHYECKUI aHanW3 BKIFOYAT COCTaBIIe-
HHE OMHAPHBIX MATPUII IO KaXIOMY U3 IPaiMepoB,
B KOTOPBIX OTMEYaJoCch «mpucyTcTBUe» (1) mnn
«otcyrtctBue» (0) hparMeHOB ¢ OAMHAKOBOM MOIIe-
KyJSIpHOU Maccoi Ha aJeKTpodoperpamme.

[P ¢ ¢yHKUMOHANBHBIMUA MapKepaMu JUIs
Dreb 1 rena npooamiu kak onucano (Wei, 2009) c
HEKOTOPBHIMH MOIU(PUKAINAMA B aMIDIH(QHUKATOPE
Multigene Gradient («Labnety, CIIIA). Ilats re-
HOM-CHEUU(PUIHBIX TpaiimepoB aisi Dreb I reHOB
MIIEHUNB  pa3paboTaHHBIX C TOMoIbI0 Primer
Premier 5.0 software («Eurogentec», CIIA)
(http://www.premierbiosoft.com) ObLTH HCHONB30-
BaHb! st amruudukanmu JJHK (Tabnwma 3).

Tabéauua 3. ['enoM-crienudpudeckue npaimepst 11 Dreb 1 reHoB mmeHUIIB!

e = oy e
P18F CCCAACCCAAGTGATAATAATCT 3B 717 50
P18R TTGTGCTCCTCATGGGTACTT
P20F TCGTCCCTCTTCTCGCTCCAT 3D 1193 63
P20R GCGGTTGCCCCATTAGACATAG
P21F CGGAACCACTCCCTCCATCTC 3A 113 63
P21R CGGTTGCCCCATTAGACGTAA
P22F CTGGCACCTCCATTGCCGCT 3D 596 63
P25F CTGGCACCTCCATTGCTGCC 3A 596 57

PRa*

AGTACATGAACTCAACGCACAGGACAAC

* a PR aBusiercst o0mmm npaiimepom kak aist P22F, tak u P25F, cooTBeTcTBEHHO
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IILIP 6511 poBeneH B cyMMapHOM o0beme 20
MK, coneprkamieit 80 Hr remomuon JIHK, 1 x ITIP
oydepa, 0,25 MkM kaxmoro mpaiimepa, 0,45 MM
KaXzIoro ae3okcupubonykieoruaa, 4,0 MM MgCl2
u 1,6 enquann Taq-nommmepassr («Sigmay, CIIIA).
Peaknuro mpoBoIwIIM B YKa3aHHOM BBILIE aMILTH-
¢ukaTope cieaylomuM o0pa3oM: HadalbHas JieHa-
typauus 1 uukn — 3 mud npu 94°C; 34 nukina — 1
muH npu 94°C, 1 MuH npu TemmepaType OTXKHra
Ui Kakaoro mpaiimepa, 1,5 mun npu 72°C; u 3a-
KIIIOUUTENBHBINA UK 3JIOHTalUU HPOBOAMIM TIPH
72°C B Teuenune 10 MuHYT, 3aTeM AepiKallil MPHU
4°C. Ilponyxkter IILP pa3gensiu myTeM 3JIEKTPO-
tdopesa B 2,5% arapo3HOM Tele I MPOBEICHUS
ropu3oHTanbHOTO H3MekTpodopesa HR-2025-High
Resolution («IBI SCIENTIFIC» CIIA), ¢ no6as-
JICHHEM STHIUYMOpPOMHUAA M IOKYMEHTHPOBAIH C
nomomipto  «Gel  Documentation ~ System»
(«UVITEK», CK). Pazmeps! aMmumaduImpoBaHHBIX
(parmeHoB ompenensuin - oTHOcuTensHO 100 bp
JHK mapkepa.

PE3YJIbTATBI 1 UX OBCYXKXIEHHUE

RAPD-IIIP anamu3 ObUI NPOBEIACH, HCIOIB3YS
npopoctku 12 reHorunos Triticum L. ¢ pa3HOi
CTENEeHbIO 3acyxoycroiunBoctu. Ha puc. 1. moka-
3aHa 3neKTpodoperpamma mpoaykros 1P, momy-
YeHHbIX IyTeM IMpHUMEHEHus mpaiimepa P6
(5'TCGGCGGTTC3’). Dror mpaiimep nmaet dpar-
MeHTHI 920 bp. Y HEeyCTOWYHMBOTO K 3aCyXe TeHOTH-
a TBepAOH MIIeHUIbI [ aparburdsir-2, U cpeHeyc-
TOWYUBBIX F€HOTHUIIOB MSITKOW MIIEHUIBI | niAmMat-
m-2/17 u I'bIpMBI3HI TIOJB 3TOT ()ParMeHT He BbI-
SIBIIETCS. Y BCEX OCTaJbHBIX T€HOTHUIIOB 3TOT JIO-
KyC XOpOIIO 3aMEeTeH Ha 3JIeKTpodoperpamme, 4To
SIBJIACTCSL MOATBEPKICHUEM YCTOWYMBOCTH ITHX

reHotunoB. OOpamaer Ha ce0s BHUMaHHE TOT
daxr, aro 12™ FAWWON No 97 (130/21) oueHu-
BaeTCs, KaK HEYCTOWMUMBHIN K 3acyxe reHoturl. On-
HAaKO, Y 3TOTO T€HOTHIIA TAK)KE BBIABIISIETCS JIOKYC B
obmactu 920 bp. BumuMmo, ¢ TeHEeTHUECKOW TOUYKH
3peHus, Y Hero ecTh MOTEHIHAl IS yCTOHUYNBOCTH,
HO 110 HEKOTOPBIM NPHUYMHAM 3KCIIPECCHUS ITHX Te-
HOB HE OCYIIECTBISETCS.

Bropsim RAPD npaiiMepoM B Hammx sKCrepu-
menTax sBisuicst mapkep P7 (STCGGCGGTTC3).
Ot0oT mpaiiMep mpoxylmpyeT (parMeHT B OOJacTH
750 bp. CornacHo 3mmekTpodoperpaMMme, OXKHUITASMBIi
(parMeHT He BBISBIISICTCS KaK Y YCTOWYMBOIO COpPTa
Bbapakatmu-95, Tak M y HEYCTOMUMBBIX K 3aCyXe COp-
ToB ["apareurusir-2 u ['mitmatim- 2/17 (Puc 2). Mex-
Iy TeM, Y YyBCTBUTEIBHOTO K 3acyXe copTa [ BIpMbI-
36l TIOJIb 3TOT JIOKYC NpucyTcTByeT. Mcxons u3 pe-
synpTaroB [P, mpoBeneHHOro ¢ 3TMM MpaiMepoM,
MOKHO TIPEAITONIONKUTh, uT0 RAPD wmapkep P7 me
SIBJIIETCS] a0COJFOTHO YHUBEPCAIBHBIM IS 3aCyXO0YyC-
TOHYMBOCTH U TPeOyeT AOMOIHUTEIIBLHBIX HCCIIEI0Ba-
HUH.

Hanee Obu1 mpoBeneH Ooinee TyOOKHH CKpH-
HUHT c 1eno uaeHtudukanmu Dreb I TeHOB, uc-
10JIb3ys (PyHKIMOHAIbHBIE MapKepbl, CHEIHAIBHO
CHUHTE3UpOBaHHEIC I A, B u D TeHOMOB TIIICHU-
uel. Ipaiimep P25F/PR cunTe3upoBan mis amIuiu-
¢ukamuu 596 bp pparmentos IHK Dreb-A1 rena B
reaome A. P21F/P21R Tarxke Ob1 BeIOpaH Kak
npaiMep, aMIUTUQUIUPYIONIHH COOTBETCTBYIOIIUI
peruon (1113-bp IHK ¢parment) storo xe rexa.
IIpatimepsr P22F/PR u P20F/P20R co3mansr s
mociieoBaTennbHocTell Dreb 1 rena u3 remoma D,
pe3yabTaTaMy aMIUTA(QUKALMH, KOTOPBIX SIBISIOTCS
¢parmentsl IHK ¢ pasmepom 596 u 1193 bp, co-
orBercTBeHHO. [Ipaiimep P18F/P18R, ammumdurm-
pytoumii 717-bp AHK ¢parment, Ob11 cuHTE3MpO-
BaH Kak crienuduyeckuii mpaiimep ais B renoma.
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Puc. 1. RAPD-npodpmnmm  mimeHHIIBI
(Triticum L.) pacTeHMiA, HHAYINPOBAHHBIE
npaiimepom P6 (5 TCGGCGGTTC 3').
Crpenka ykasbiBaer 30Hy 920 bp, xoropas
NPUCYTCTBYET Y 3aCyXOYCTOWYHBBIX COp-
TOB W OTCYTCTBYET y HEYCTOWYMBBIX. M
(mapkep monekyisipHoii Macchl) - 100 bp, 1
- bapakarmu-95, 2 - Taparsurusr-2, 3 -
Azamatiu-95, 4 - Twitmatim-2/17, 5 -
I'sipMb3BI Oyraa, 6 - I'eIpMBI3HI THOIB, 7 —
Tane-38, 8 - Py3n-84, 9 -12 FAWWON
No 97 (130/21), 10 - 4™ FEFWSN No 50
(130/32), 11 - Hypmy- 99, 12 - I'obycras.




Tycetinosa

Puc. 2. RAPD-npodunu Triticum L.
pacTeHuil, WHIyLHMPOBaHHBIC Ipai-
mepom P7 (5" TCGGCGGTTC 3).
Crpenka yxkassiBaeT 30Hy 750 bp. M
JHK mapkep - 100 bp, 1 - Bapakar-
m-95, 2 - Taparsutusir-2, 3 - Aza-
Matim-95, 4 - I'miimatmu-2/17, 5 -
I'sipmbizel  Oyrma, 6 - I'BIpMBI3H
rionb, 7 - Tame 38, 8 - Py3u-84, 9 -
12" FAWWON No 97 (130/21), 10 -
4™ FEFWSN No 50 (130/32), 11 —
Hypiny-99, 12 - T'obycraH.

Puc. 3. IIIP-mpoduiu reHOTHIIOB
nurenunsl (Triticum L.) ¢ npumene-
HueM npaiimepa P21F/P21R, cneuu-
¢munoro s remoma A. Crpenka
ykasbeiBaet pparment JJHK pasmepom
1113 bp. M — JHK mapxkep - 100 bp.
1 - Bapakatnu-95, 2 - 'aparsirgsir-2,
3 - I'eipMebl Oyraa, 4 - Asamatiu-
95, 5 - I'mitmatiiu-2/17, 6 - 'obycraH,
7 - I'sipmbi3sl THOI, 8 - Tane-38, 9 -
Py3u-84, 10 - 12" FAWWON No 97
(130/21), 11 - 4™ FEFWSN No 50
(130/32), 12 - CaparoBckasi.

Puc. 4. TP-npodunu reHoTunos
nurenutsl (Triticum L.) ¢ npumene-
HueM npaiimepa P25F/PR, cnenu-
¢munoro s renoma A. Crpenka
ykasbeiBaet pparment JJHK pasmepom
596 bp. M — JIHK mapkep - 100 bp. 1
- bapakatnu-95, 2 - T'aparsurasir-2,
3 - I'eipMebl Oyraa, 4 - Asamatiu-
95, 5 - I'mitmatiiu-2/17, 6 - T'obycraH,
7 - I'sipMBI3HI OB, 8 - Tane-38, 9 -
Py3u-84, 10 - 12" FAWWON No 97
(130/21), 11 - 4™ FEFWSN No 50
(130/32), 12 - CaparoBckasi.
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I'enb-anexrpodopes ILIP-npoduneit ¢ npume-
HenueM mpaiimepa P21F/P21R, crerubudaoro Mt
reHomMa A, TOKa3bIBaeT, YTO 33 MCKIIOYEHHUEM CpeJl-
HEYCTOWYMBOTO TE€HOTHIA T'eKCAIUIOMIHOW IIIeHH-
el Tane-38, y BceX OCTaIbHBIX TEHOTHIIOB MPHCYT-
cTByeT (parMeHT B obnactu 1113 bp, oTBeTCTBEH-
Heil 32 Dreb 1 teH B reHome A (Puc. 3). Oto o3Ha-
YaeT, YTO Y ITUX TeHOTUIIOB Ha TPEThel XpoMOcoMe
reHoMa A TpuUCYTCTBYeT reH Dreb I, OTBETCTBEH-
HBIH 32 TOJEPAaHTHOCTH KaK K 3acyxe, a Takke U K
opyruMm  (aktopaM  aOMOTHYECKOTO  CcTpecca
(Agarwal, 2006).

Bropeim mpaiimepom anst Dreb I TeHa B TeHO-
Me A sBusercs P25F/PR, ammmuduuupyrommii
(dbparmenter pazmepom 596 bp. Ha puc 4. mpen-
CTaBJieH Tenb-3jekTpodope3 I[IIP-npoduneii ¢
MpUMEHEHUEM 3TOTO mpaiimepa. M3 pucyHka Bua-
HO, 4TO (parMeHTsl 596 bp HE CHHTE3UPOBAIUCH Y
BBIOPAHHBIX TEHOTHNOB. [IpUIMHONW OTCYTCTBHSI
3THX (pParMeHTOB MOTYT OBITh MyTAaI[lH, BO3MOKHO
MIPOUCXOAMBIINE B PeTHOHE TeHa Dreb [, KoMIute-
MEHTapHOM 3ToMy mpaiimepy. IloTomy, uto mpu-
CYTCTBHE 3TOTO I'eHa B FeHOMe A y BBIOpaHHBIX re-
HOTHUIIOB TOATBEpKaaercs pesyipraramu IIHP c
HCIIONIb30BaHueM npaiimepa P21F/P21R.

Beii ¢ cotp. Beyienmim u3 reaoma A 1670 bp
nocienoBaTebHOCTh TeHoMHoM JIHK rena Dreb-
Al, xogupyromero 261 amuHokucaoT. OHa BKIIIO-
yana 6oyiee OJHOTO WHTPOHA, BTOPOU IK30H M Jac-
tiuHo 30-UTR (Wei et al., 2009). B rerome A umu
ObUTH OOHAPYKEHBI TP AMHUHOKHCIOTHBIE MYTalluu
(amuHOKHMCTOTH 47, 151 1 184), BKiIIOYas pacrmpo-
CTPaHEHHYI0 MYTAIMIO, CICIUPUYHYIO IJIS TIIie-
HUIBI (aMUHOKHCIIOTa 184), pacnosioKeHHY0 B 00-
nactu Ooratoil Ser/Thr, 1 GeCCMBICICHHYIO MyTa-
uuto y T.durum DS107 (amunokuciora 47).

PesynpTarel, TONMyYeHHBIE C TpPUMEHEHHEM
npaiimepa P18F/P18R, cneunduunoro ans Dreb 1
reHa B reHoMme B, mpencrtaBinensl Ha puc 5. Kak

BUJHO M3 PHUCYHKa napa ¢parmenroB 717-789 bp
BBISIBIISIETCA TOJIBKO y bapakatnu-95. 910 yka3biBa-
eT, Ha TO, 4uT0 y bapakatnu-95 B reHome B Takxke
cyuectByeT reH Dreb I. Crnemyer OTMETHTh, YTO
TeTPaIUIONAHBIA TeHoTHNT bapakatnu-95 mposBisier
BBICOKYIO YCTOHYHMBOCTH IO BCEM MapaMeTpam, Io
CPaBHEHHUIO C JIPYrMMH TeHoTunamu. OTCyTCTBUE
oxkunaembix 717-789 bp dparMeHTOB, yKasbIBaro-
IIMX Ha cymecTBoBanue Dreb | reHa B reHoMe B y
OCTJILHBIX TEHOTHIIOB MOKHO OOBSCHHUTH BBICOKON
Bapra0eNbHOCTBIO ATOTO y4acTKa reHoMa. AHanu3
CPaBHEHHUSI aMHHOKHCIIOTHOM TOCIIeI0BaTeIbHOCTH
DREBI1 06enkor mokaszan Haubojiee crienupuIHbIC
BapHaluy B TeHOMe B, BKIIOYas TpU OJMHOYHBIE
aMUHOKHCJIOTHBIE MYyTaIliu (aMHUHOKHCIIOTH 46,
140 u 200) u neneruio 24 aMUHOKUCIIOT B 00J1aCTH,
6oratoii Ser u Thr y opronornunsix A u D reno-
MOB, TPUMBIKAIONINX K KOHCEPBATUBHOW 00JaCTH,
ooraroit Ser/Thr. 717 bp IILP npoxyxr Dreb Bl
reHa, BbIIeNeHHBIM 3 B renoma, xomguposan 176
aMUHOKHCIIOT M3 3K30HA |, W BKJIIOYA] 4acTh WH-
TpPOHA M YacTh 3k30Ha 2 (Wei et al., 2009).

Msbr npoBogwin  Ttakxke IIIP-ananus ¢
nparimepamu P20F/P20R u P22F/PR, cneundudsbi-
mu st reaoma D (Puc. 6 u 7). Kak u3BecTHO, TeHOM
D BcTpeuaercs TONBKO Y TeKCarIOuAHbIX T€HOTHIIOB
Triticum aestivum L. 1748 bp JJHK ¢parmenr, xo-
JUpYIOIuil 278 aMUHOKHUCIIOT, ObUT M30JIMPOBaH M3
redoma D (Wei et al., 2009). Dtot ¢dparMeHT BKITIO-
yaeT noyHOCTbI0 ORF Dreb-DI rena, B TOM 4ucie
yactuaHO 50- u 30-UTRs. B Hammx skcnepuMeHTax
He ObUTH BBISBIICHBI OJKHIaeMble (hparMeHTHI pa3Me-
pamu 596 u 1193 bp, otBercTBeHHbIC 32 Drebl TeH
B reHoMe D. D10 naeT HaM BO3MOKHOCTb Npeoia-
rath, 4TO B3SAThIE HAMU COPTA TEKCAIDIOUIHOM ITIIIe-
HUILIBI THOO SIBJISIOTCS HYJUIMCOMHKaMH, JTHOO y HUX
B reHoMax D OTCYTCTBYIOT Mmapbl XpOMOCOM, COZEp-
skarue red Dreb |.

Puc 5. TILP-nipodusan reHOTHIIOB MILIEHUILIBI
(Triticum L.) ¢ npuMeHeHHEM Ipaiimepa
P18F/P18R, cneuuduunoro s reHoma B.
Crpenka ykaspiBaer ¢parment JJHK pa3me-
pom 717-789 bp. M — THK mapxkep - 100 bp.
1 -bapakarnu-95, 2 - Taparburusir-2, 3 -
I'sipMb13EI Oyraa, 4 - Azamanim-95, 5 - I'nii-
maru-2/17, 6 - T'obycran, 7 - I'bIpMBI3HI
rionb, 8 - Tame-38, 9 - Pysu-84, 10 - 12™
FAWWON No 97 (130/21), 11 - 4"
FEFWSN No 50 (130/32), 12 - CapatoBckasi.
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Puc. 6. TTIP-npoduny reHOTUIIOB MILICHULIBI
(Triticum L.) c npuMeHeHneM crequ(UIHOTO
quist reHoma D nipaiimepa P20F/P20R. Crpern-
ka ykaseiaer (parment JJHK pazmepom 596
bp. M — IHK mapkep - 100 bp. 1 - bapakat-
m-95, 2 - Taparsurusir-2, 3 - ['elpMbI3sl Oy-
raa, 4 - Azamarnu-95, 5 - I'nitmatiun-2/17, 6 -
T'obycran, 7 - ['pipMBI3H TN, 8 - Tane-38, 9
- Pysu-84, 10 - 12" FAWWON No 97
(130/21), 11 - 4™ FEFWSN No 50 (130/32),
12 - CapartoBckas.

Takum 00pa3oMm, ¢ MOMOMNIBIO0 (PYHKIIMOHAIb-
HBIX MapKepoB crenuduvHbX mias Dreb | TeHOB
TIIITIEHUITBI, MBI BBISIBUJIH, YTO Ha TPEThEH XPOMOCO-
Me TeHoMa A y 3 TeTpaIryIOUIHbIX U 8 TeKCAIUIOU/I-
HBIX COPTOB TIICHHUIBI Haxoautcs TeH Dreb 1. B
OTIIMYWE OT APYTUX T€HOTHUIIOB, TOJHKO Y BBICOKO-
YCTOMYMBOIO K 3aCyXe TETPAIIOMIHOTO TeHOTHIA
bapakatnu-95 3TOT reH BBISBISETCS Kak B TEHOME
A, Tax u B renome B.

DREB oGenku conmepkar ERF/AP2  JTHK-
CBSI3BIBAIOIINK JOMEH. JTOT JOMEH JOCTATOYHO KOH-
cepBaTHBEH, U (GakTop(bl) TPAHCKPUIILUK C €ro Co-
JIEpKaHUEM IIUPOKO PacCIPOCTPAaHEHBI BO MHOTHX
pacTeHusx, B ToM uucie Arabidopsis, Tabake (Ohme-
Takagi and Shinshi, 1995), puce (Sasaki et al., 1994)
n kykypy3e (Moose and Sisco, 1996). CpaBuenue
AMHHOKHUCIIOTHBIX TIOCJICAOBATEIHFHOCTEH Pa3IHIHBIX
oenkoB DREB jeMOHCTpUpPYET BBICOKOE CXOJCTBO
TIOCIIEZIOBATEIFHOCTH B CHUTHAJIE SIIEPHOMN JIOKalN3a-
nun B N-tepmunanbHoi oomact (NLS) u HekoTopoe
cxonctBo B C-TepMHHaIbHOM JoMeHe. B momene
ERF/AP2 pnBe aMuHOKHCIOTHI, l14-BamuH u 19-
[JIyTaMAHOBAsI KMCJIOTa WTPAIOT PEIIAONIYyI0 POIh B

Puc. 7. TILP-nipodusin reHOTUIIOB ITIIEHUIIBI
(Triticum L.) c mpuMeHeHHEM Tpanimepa
P22F/P22R, cneuuduunoro st renoma D.
Crpenka ykasbiBaer ¢parment JJHK pasme-
pom 1193 bp. M — JIHK mapxkep - 100 bp. 1 -
Bapakatnu-95, 2 - T'aparsurusir-2, 3 - I'sip-
MBI3HI Oyraa, 4 - Azamanim-95, 5 - T'uiimar-
mu-2/17, 6 - T'obycraH, 7 - [bBIpMBI3BI OB, 8
- Tane-38, 9 - Py3u-84, 10 - 12 FAWWON
No 97 (130/21), 11 - 4™ FEFWSN No 50
(130/32), 12 - CaparoBckasi.

onpenenennn JIHK-cBs3bIBatomieil crienuduaHOCTH.
KoncepBatuBHast cepun/TpeoHnH-O0ratas 001acTb,
KoTopas Haxomutcs psgoM ¢ ERF/AP2 momenowm,
CUUTAETCS OTBETCTBEHHOW 3a (hochopuimpoBaHust
DREB o6enkoB. Morus DSAW B KkoHIlE JOMeEHa
ERF/AP2 u LWSY motuB B kon1ie C-TepMrHaIa co-
XpaHsoTcst B OoybinuHCTBe OenkoB Tuia DREBI1
(Agarwal, 2006).

ITepBeiMu BeiAeneHHbIMU K/IHK, koaupyromu-
mu DRE-cBs3piBatomiue Oenku, oxasamnce CBF1,
DREBIA u DREB2A (Liu et al., 1998) wu3
Arabidopsis. C Tex nop, DREB rens! Obuu BbIzene-
HBI W3 Ooipimoro ywcia pactenuid. JIBa DREBIA
romoniora (DREBIB u DREBIC) n onun DREB2A
romoior  (DREB2B) ObulM  BBIICICHBI W3
Arabidopsis. [Isa romomora CBFI (CBF2 u CBF3)
ObulM BBIACICHBI Takke u3 Arabidopsis. CBF1
unentudeH DREBIB, a ero romosioru CBF2 u CBF3
uneHTnadsl DREBIC u DREBIA, cOOTBETCTBEHHO.
CBF4 tomonor 6muskuit kK CBF/DREBI Obun omnu-
can y Arabidopsis (Haake et al., 2002).

Okcnpeccust TeHoB DREB] mupoko uccieno-
BaHA y Pa3IMYHBIX CEITbCKOXO3SMCTBEHHBIX KYIBTYP
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NPUMEHHUTENBHO K  Pa3iMuHbIM  aOHOTHYECKUM
crpeccaM. OTHAKO TOJBKO OTPAaHUYEHHOE YHMCIIO BH-
JIOB pacTeHWH H3ydaloch Ha MpPEIAMET IKCIPECCHUU
DREB?2. Bpuio 00Hapy»XeHO, YTO 3KCIIPECCHs TeHa
AtDREBI vHayuupyerca XoJIOAOM, HO He JeTrujipa-
Talyei, WM BBIPAKEHHBIM COJIEBBIM CTpeccoM. B
psize uccienoBaHuid OBUIO BBISIBIICHO, YTO SKCIIpeEC-
cust obonx DREB TeHOB mHIynupyercs abuoTude-
CKHM CTPECCOM, OJHAKO, B pa3Hble TEPHOIbI BpeMe-
Hu. @akrop TpaHckpunuuu thna DREB2, BeaeneH-
HeI 13 meHut sl (TaDREBI) OblT pe3ko WHAYIH-
POBaH X0JIOOM, HO €J1a00 OTBeyal Ha 3acyXy, coje-
Hocth 1 ABK (Shen et al., 2003). Ha ocHoBe pas-
JUYHBIX HCCJICIOBAaHMHA CTAHOBUTCSA SICHO, 4TO
DREB Oenku SBIAIOTCS BaXHBIMH  (haKTOpaMH
TPAHCKPHITIMKA B PETyJSIIHA TEHOB, CBSA3aHHBIX C
aOMOTHYECKUM CTPECCOM, M HIPAIOT BaXXHEHIIYIO
pONb B HaJeNCHUH PACTCHUH BBIHOCIHMBOCTBIO K
ctpeccy. Hakomnenne MPHK mis dakxTopoB Tpanc-
Kpuruy, nogo0HeIX GLK1 u GLK2, yyacTByIOMUX
B Pa3BUTHH (POTOCHHTETHYECKOTO ammapaTa XJIopo-
IUIACTOB, CTPOMAJIBHOIO LUKIO(QUIMHA XJIOpOIUIa-
ctoB  ROC4 (AtCYP20-3), TpaHciokaropa [3-
amminasel U Tpuosodocdat/Heopranuueckoro Qoc-
(ara 1O3BOJSIET MPEAIOIOKUTh, YTO HA PA3BUTHE
(hOTOCHHTETHYECKOTO ammapara XJIOPOIUIACTOB U
pacman yrieBoJOB MOXKET OKa3blBaTh BIHMSHHUE TH-
niepakcnpeccuss CBF/DREBI y Brassica (Savitch et
al., 2005). Ha skcnpeccuro reHoB DREB Takke oKa-
3BIBAIOT BJIMSHHE JIPyTHE YICHBI TOTO K€ ceMeiicTBa
DREB. Ilpu ucnonp3oBaHu# 00paTHOTO T€HETHYE-
CKOTO MOJXoJa ObUIO HPOJEMOHCTPHPOBAHO, 4TO
CBF2/DREBIC (QyHKUMOHUpYET KaK HEraTHBHBIN
peryJsarop JKCIPECCUH CBFI/DREBIB U
CBF3/DREBIA.

Urak, QyHKIMOHANIBHEIE MapKephl (Takke Ha-
3bIBaCMbIe COBEPUICHHBIMH WM JAWATHOCTHYECKH-
MU MapKepaMH) MOTJIH Obl OBITh HEAEHBIMH OPY-
JOUSIMU CEJIEKIMH TIICHUIIBI, HO B HACTOSILEE BPeMs
UX UCTOJb30BaHHE OIPAHWYEHO HEXBATKOW T'€HOB,
KOHTPOJIMPYIOMIUX XO35SHCTBEHHO-IIEHHBIE TMpU3HAa-
KH.

Takum 00pazoMm, MONEKYISIPHO-T€HETHYECKHUH
aHaJM3 J1aeT BO3MOXXHOCTH BBISIBUTH crieruduye-
CKHE TEHOMHBIE MapKepbl, KOTOPbIE MOTYT UCIOJb-
30BaThCs VIS CEJIEKLUHM T€HOTHIIOB yCTOWYMBBIX K
pa3nuYHBIM HeONMaronpusATHBIM (hakTopaM BHEI-
Heill cpenpl. lleneHampaBieHHOE HCHOIB30BAHHE
crenuUUHbIX PaliMepoB MO3BOIUT UCCIIEAOBATE-
JISIM COKPAaTHUTh 3aTpaThl TPYJa U CPEICTB, HEOOXO-
IUMBIE JUIs aHajdh3a KOJUIEKIMOHHBIX 00pasuoB. B
OyaylieM cejeKkuus, OCHOBAaHHAas Ha MOJIEKYJLIp-
HBIX MapKepax, MOXET 3HAYUTEeNbHO YBEIHYUTH
3G PEKTUBHOCTH OPUIMHTA CETHCKOX03IHCTBEHHBIX
kyibpTyp (Manavalan, 2009).
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I.M. Hiiseynova

Molekulyar Markerlordoan istifado Etmoklo Bugda (Triticum L.)
Genotiplorinds Quraqhga Davamhhgin Qiymatlondirilmasi

Molekulyar markerlorin komayi ils 12 bugda (Triticum L.) genotipinin quragliga davamliligi yoxlanilmigdir.
P6 markerindon istifado etmoklo aparilan PZR noticosinde molum olmusdur ki, hassas genotiplordon
(Qaraqilgig-2, Qiymatli-2/17 va orta davamli Qirmiz1 giil) forqli olaraq, davamli genotiplorde bu markerlo
alagoli lokus 920 bp oblastinda iiza ¢ixir. Gostarilmisdir ki, RAPD marker P7 bugda genotiplari ligiin miitlaq
universal deyil. Quraqliga davamliligi cis-tonzimloyan Drebl transkripsiya faktorunun genlori iigiin xiisusi
sintez edilmis funksional markerlordon istifads etmoklo bugda genotiplorinds quragliga davamliliginin daha
dorin skriningi aparilmisdir. P21F/P21R markerindon istifado zamani Tale-38 genotipindon basqa, galan biitlin
genotiplordo 1113 bp sahesindo fraqmentlor amplifikasiya olunmugdur ki, bu da hemin genotiplorin A
genomlarinin iigiincli xromosomlarinda Dreb A1 geninin olmasini gosterir. Digar genotiplorden forqli olaraq,
davamli Borokotli-95 genotipindo B genomunda yerloson Dreb B1 geninin 717 bp sahosindo PZR mohsulu
misahido edilir. Triticum aestivum L. genotiplori iiclin xarakterik olan D genomundan 596 va 1193 bp
fragmentlori amplifikasiya edon P22F/PR va P20/F/P20R praymerlari miisbat natice vermamisdir.

I.M. Huseynova

Use of Molecular Markers for Evaluation Drought Stress
Tolerance in Wheat (Triticum L.) Genotypes

Several screening tests were carried out to evaluate drought resistance in total 12 wheat (7riticum L.) geno-
types. As a result of PCR using RAPD markers it was found out that primer P6 produced 920 bp band in
drought tolerant genotypes in comparison to sensitive ones (Garagylchyg-2, Giymatli-2/17 and semi-tolerant
Gyrmyzy gul). Primer P7 produced a 750-bp band that is not absolutely universal for our genotypes. Ge-
nome-wide investigation was also conducted using Dreb I genes as an example. P21F/P21R primer ampli-
fied 1113 bp fragment in all tested genotypes, excluding Tale-38, suggesting that in these genotypes Dreb 14
gene is located on the third chromosome of A genome. The P18F/P18R primer amplified a 717 bp fragment
from the B genome. It was found out that Dreb I gene was located on chromosome 3A in all genotypes,
including drought-tolerant and drought-sensitive ones, excepting semi-tolerant genotype Tale-38. Contrary to
other genotypes, a 717 bp PCR product of Dreb 1B gene was located on B genome from drought-tolerant va-
riety Barakatli-95. Primers P22F/PR and P20F/P20R that amplify 596 and 1193 bp fragments, respectively,
from D genome, that is common for hexaploid Triticum aestivum L. genotypes, did not reveal positive
results.
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®otocunte3 u IIponykruBnocts Cou [Glycine max (L.) Merr.]

JI.A. Amues'*", P.C. Mup3oes'

'Hayuno-uccreoosamenvcruti uncmumym semuedenuss MCX Azep6aiioancana, ITupwazeu, Baxy AZ 1098,
Aszepbanioxcan, *E-mail: aliyev-j@botany-az.org

’Unemumym 6omanuxu HAH Asep6aiioscana, Badamoapckoe wocce, 40, Baxy AZ 1073, Asepbaiidocan

H3y4eHbl 0COGEHHOCTH YIJIEKHCJIOTHOIO I'a3000MEHA JIMCTheB IeHOTHIIOB COM, BBIPALIEHHBbIX B I0JIe-
BbIX YCJOBHUSAX Ha 00JbIION MJOIIAIM M KOHTPACTHBIX MO MPOJOJIKUTEIbHOCTH BereTallMOHHOIO Te-
puoaa, GoTOCHHTETHYECKUM NMPH3HAKAM W NMPOAYKTUBHOCTH. BHIAABJIEHbI COPTOBLIE Pa3jiu4Ms B CY-
TOYHOM M OHTOI€HETHYEeCKOM Xoje u3MeHeHUs ¢oTocuHTe3a u GoTOABIXAHHUA. Y CTAHOBJIEHO, YTO aAK-
THBHBIN nepuoa (POTOCMHTETHYECKOI0 ANNAPATA Y BHICOKOYPOKAWHBIX TeHOTHIIOB COU NMPOAOJLKAETCH
0ojiee JuIMTebHOe BpeMsi. MHTEHCHBHOCTHL (POTOCHHTe3a M CKOpocTh BhiAeneHust CO, Ha cBeTy 3a
cueT ¢GoroabixaHusi 60JiblIe Y BBICOKOYPO:KAHHBIX TeHOTHIIOB. BesimuuHa GoToabIXaHUs Y KOHTPACT-
HBIX T€HOTHUIIOB COM COCTaBJIsIeT 0K0JI0 28-35% oT uHTeHCMBHOCTH oTocuHTe3a. OTHOLIEHHE UCTHH-
HOTo (hoTOCHHTE3a M (POTOABIXAHUSA Y T€HOTHIIOB C Pa3JIUYHONH MPOIYKTHBHOCTHIO JOCTATOYHO MOCTO-
SIHHO B Te4YeHHe OHTOreHe3a, YTO CBHAETEIbCTBYET O NMPAMON MOJIOKUTENbHON KOpPpeJsiluu MexAy

HCTUHHBIM (POTOCUHTE30M U (POTOABIXAHHEM.

Knrouesuvie cnosa: (l)OTOCHHTGB, (bOTOHLIXﬁHI/Ie, MNPOAYKTHBHOCTB, TCHOTHUIIBI COU

BBEJEHHWE

Cos - pacTeHre ceMeiicTBa 6000BBIX, POAUHOM
KOTOpoOro ABisieTcs BocTouHast A3us. OHa gBiaseTcs
OJHHMM U3 CaMbIX JPEBHHUX KyJbTYPHBIX PacTECHHH.
O BoO3aENbIBAaHUM COM YIOMHUHAETCS B CaMOW paH-
HEW KHUTAWCKOM JIMTepaType, OTHOCSIIEHCs K Iie-
puony 3-4 TeicsiueneTuil 1o Hawel 3psl. Buumanue
K cebe oHa mpuBJeKia JUITh B XIX Beke, U ¢ TeX
MOp Hayajla MHUPOKO PacCHpOCTPAHATHCS MO BCEMY
3eMHoMy mapy. KyneTypHas cost mupoko Bo3ze-
nmeiBaeTcs B Asmm, FOxHoit Emporre, CeBepHOW 1
HOxno#t Amepuke, LlentpansHoit u KOxHOl Ad-
puke, ABcTpanuu, Ha ocTpoBax Tuxoro u Wnamii-
CKOT'0 OKE€aHOB Ha IIHUPOTAX OT 3KBaTOpa A0 55-60°.

Coro yacTo Has3bIBAIOT «UyI0-PACTCHUEM) -
3TOT HMHTEpeC OOYCIOBIEH BBICOKOKaYECTBEHHBIM
COCTaBOM €€ 3€pHa, COICPKALIETO B 3aBUCHUMOCTU
OT cOpTa M yCIOBHA mponu3pacTanus — 35-55% mer-
KoycBosiemoro Oenka, 17-27% xupa, 10 30% yrie-
BOJIOB, BUTaMuHBI U Ap. Cpeau Bcex BO3ZAEIbIBae-
MBIX B MUPE CEIbCKOXO3SICTBEHHBIX KYJIBTYp COS
SIBIISIETCA OJHOM M3 CaMBIX BBEICOKOOENKOBEIX. bia-
rogaps OoraTroMy M pa3sHOOOpPa3HOMY XMMHUYECKO-
My COCTaBy, OHa ILHUPOKO HCIIONB3YETCS] KaK Mpo-
JOBOJILCTBEHHAsI, KOPMOBAsi U TEXHUYECKasl KyJIb-
Typa, UMes MPU 3TOM OOJBIIOE arpOTEeXHUYECKOE
3HaueHne (AmmeB u AxnepoB, 1995; Aliyev and
Akperov, 1998; Ososki and Kennelly, 2003; Pimen-
tel and Patzek, 2008; Sakai and Kogiso, 2008). Cos
TaKke 00JalaeT COCOOHOCTBIO yCBaWBaTh aTMO-
coepnsbrit azot (Burris and Roberts, 1993) u, crue-
JOBaTeNbHO, TpeOyeT MHMHUMAaJbHBIX 3aTpaT Ha
a30THBIE yAOOpEHMs, 4YTO YacTO CUYHUTAETCSA €Iu-

HUYHBIM OTPOMHBIM JHEPreTHUCCKHUM BKJIAJOM B
CeJIBbCKOE XO3UCTBO.

Mupogas npoaykuus cou B 2009 r. coctaBuia
okoyio 210, 8 muH. ToH (Soystats, 2010). ITorpeo-
JICHHE TPOMYKTOB HAa OCHOBE COM YCHIIUBACTCS MO
BCEMy MHpPY Onarojaps OIMHCAHHOMY IEIeOHOMY
BO3JICHCTBHIO, BKJIIOYANOIIEMY CHIDKEHUE YPOBHS
X0JecTeposa, MPeIoTBpallcHue paka, nuabera u
OXKUPEHHS, 3AIUTY MPOTHB KUIICYHBIX W TIOYCY-
HBIX 3a0oneBanmii (Friedman and Brandon, 2001).

Cost — OJHOJICTHEE PAacTEHUE, KOPHEBas CHUC-
TeMa cTepxHeBas. Y Bcex BUAOB poaa Cos, JIUCThS
TpPOHYATOCIOXKHBIE, N3peKa BCTpedarTes 5, 7 u 9-
JUCTOYKOBBIC, C OIMYIICHHBIMU JINCTOYKAMU U TIC-
PUCTBIM JKUIIKOBAHHUEM.

Iponecc doTocuHTE3a SBISIETCS OCHOBHBIM
3BEHOM B 00IIel MpoAyKTuBHOCTH pacteHuil. Cos,
KaK ¥ OOJIBIIIMHCTBO CENbCKOXO3SMCTBEHHBIX KYJIb-
Typ, OTHOCUTCS K TaKk Ha3biBaeMbIM C;-pacTCHUSIM.
Y HUX OIHOBPEMEHHO C (POTOCHHTE30M IIPOHCXO-
JIUT BBIJICIICHUE U3 JIUCTHEB YacTU aCCUMHUIIHPO-
BaHHOM YIJICKUCIIOTHI B TPOIIECCE IBIXAHUS HA CBE-
Ty (Sharkey, 1988). D10 npuBOAHT K TOMY, 4TO pe-
anpHas BenuunHa accummwpanuu  CO, y  Cs-
pacTeHH OKa3bIBACTCS 3HAYUTEIHHO MEHBIIE OCY-
mecTBisieMoro ¢orocuuTe3a. [Tockonbky (HOTOMbI-
XaHWe CHmKaeT d(PQPeKTHBHOCTh (oTOoCHHTE3A,
MHOTHE HCCJICIOBATEIIU CUMTAIN €r0 HEHYXKHBIM U
JlaXke pacTOYUTENBHBIM mporieccoM (Zelitch, 1971,
1975; Ogren, 1975, 1976; Chollet and Ogren, 1975;
Holaday and Chollet, 1984; Peterhansel and Mauri-
no, 2011). ®opmupoBanack KOHIEMIHS O BO3MOXK-
HOCTHM 3HAYUTEIHHOTO TIOBBINICHUS MPOTYKTHBHO-
ctu Cs-pacTeHuii myTeM oTOopa GOpM C MOHMKEH-
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HOW WMHTEHCHBHOCTHIO (oTompixanus. llpemmoio-
JKEHHE O PACTOUMTEIBCTBE (DOTOABIXAHUSA M CTPEM-
JICHHE YMEHBIIUTh WIH OJIOKUPOBATH MOIHOCTHIO
€ro C IeJbI0 MOBBIIICHUS MPOAYKTUBHOCTH Y pas-
JWYHBIX HUCCIEAOBaTeNeH mpomorkaioch ¢ 70-x T.
10 2010 r. B pa3HbIX HAyYHBIX LIEHTPaX.

[pemnaranock uckaTh MyTH UHTHOUPOBAHKS WITH
CHIDKEHHSI (POTONBIXaHHA C TOMOIIBI0 XUMHUIECKHX
CPEJIICTB MJIM TeHEeTHUYEeCKUM criocobom (Zelitch, 1971,
1975, 1992; Ogren, 1975, 1976; Servaites and Ogren,
1977; Kebeish et al., 2007; Maurino and Peterhansel,
2010). OmgHako WMHTHOUTOPHI, MOJABIISIONINE TITHKO-
JIaTHBIA MeTabO0IM3M, HE YMEHbIIAIH (DOTOABIXaHUE U
HE YBEJIMYMBAIIM WHTEHCUBHOCTH (poTocHHTE3a (Ser-
vaites and Ogren, 1977). Kpome Toro, Ha OCHOBaHHMHU
TEOPUM B3aMMOCBS3U (DOTOCHHTE3a M (DOTOIBIXAHUS,
OCHOBaHHOM Ha KOHKypeHuus Mexay CO, u O,3a 1,5-
pubynozobucdocharkapOoKcmIazy, KoTtopas IpOsB-
JIIETCST Ha YPOBHE KapOOKCHIA3HO-OKCHT€HA3HON
(hyHKIIMHM 3TOTO (hepMEHTa, IOKAa3aHO CYIIECTBOBAHNE
TIOJIOKUTEIFHOM CBSA3M MEXIy TporieccaMi (POTOCHH-
Te3a W (OTOIBIXAHMS TMPU MOCTOSHHOW BHYTPHKIIC-
TouHOM KoHmeHntpaimu CO, (AmueB u np., 1988;
Aliev et al., 1996).

B nmamHO¥W paboTe TPHBOIATCS PE3yJIBTATHI
KOMIUICKCHBIX HCCIICIOBAaHUN KOMIIOHEHTOB YTJIe-
KHCIIOTHOTO Ta3000MeHa JTMCTHEB Y TEHOTHIIOB COH,
KOHTPACTHBIX II0 TPOAYKTHBHOCTH W (DOTOCHHTE-
TUYECKMM IPHU3HAKAM B E€CTECTBEHHBIX YCJIOBHUAX
BBIPAIMBAHHSL.

MATEPHAJIBI U METOJbI

OnbITEl TPOBOVUIMICH Ha OPOIIAEMOM y4acTKe
JKCIIEpUMEHTANBHOM 0a3bl Azepbaiimkxanckoro HUN
3eMIIE/IENHS, PACTIONIOKEHHOM Ha ATIIIEPOHCKOM II0-
ayoctpoBe. OOBEKTaMH MCCICIOBAHUS CITY KW Te-
Hotumel cou [Glycine max (L.) Merr.], pa3nudaio-
LIMECs MO POCTY, APXUTEKTOHUKE, MPOAOLKUTEIBHO-
CTH BETETAllMOHHOTO IIePUOJa, MPOIYKTUBHOCTH U
IpyruM  MopQoQU3HOIIOTHIECKUM TIpu3HaKam: Pa-
wss-10, beictpuna, Bomna, BHUMMK-3895, Kom-
comorka, IIposap, BHUMMK-9, [Inams, buiicon u
Bricokopocnast -3 (Puc. 1-4). I'eroTrmel beictpuria u
Bomnna - Huskopocisie (40-55 cMm), ckopocriensie (Be-
retaioHHbIN niepuon 80-90 mHel), TUCThS MENKHe,
KYCTBI CKaTble, HU3KOypoxkanHeie (2-2,3 1/ra). KoM-
comonka 1 BHUMMK-3895 — cpemnepocinsie (60-70
CM), CpeIHECTIeNbIe (BereTallMOHHbIH nieproa oT 115
1o 126 mHeid), 3epHO CpelHel KPYMHOCTH, OTIINYAr0T-
csl momyckatoir (hopMoOi KycTa, CpemHEeH BETBHUCTO-
CTBIO, BEICOKUM MPHUKPEIUICHUEM HIDKHUX 0000B, BBI-
cokoypoxaiiabie (3,5- 4,0 T/ra). 'enorun Pansis -10 -
HU3KOPOCIBINA, BereTallnoHHbIi nepuoa ot 110 gol15
JIHEH, 3epHO MEJIKOe, MUMEET MOIyckKaTyio (opMy
KycTa, BBICOKOYpoKaiHblii (3,3 1/ra). Copra [IpoBap,
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buitcon, BHUMMK-9, Bricokopocnas-3 u Ilnamsa
OTHOCSTCS K BbICOKOpocioi rpymme (80-115 cm),
cpenHecnensie (BereTaluoHHbld mepuox  120-138
JTHEH), 3epHO KPYITHOE, XapaKTEPU3YIOTCS ITHPOKOM
dbopmoit kycta, cpeaneypoxaitaeie (2,5-3,0 T/ra).
Coptr IlpoBap u buiicoH HHTpOAYyLHpPOBAaHBI U3
CIIIA, ocranpHbIE copTa BbIBeIEHBI BO BeecorozHom
Hay9HO-HCCIIEIOBATEIhCKOM HHCTHTYTE MACITHIHBIX
kynsTyp (BHUMMK).

Bce reHoTHNBI BRIpAIIEHBl B HASHTHYHBIX I10-
JIEBBIX YCIIOBHUSAX Ha OOJBIION IIOMAIH ¢ COOJIO-
JIEHHEeM BceX TpeOOBaHUIl arpOTEXHHMKH BbIpAIIH-
BaHUs U ONbITHOTO Jena (Pekomennanum no Bo3ze-
neiBaHui0 cou, 1978; AmmeB u ap., 1981, 1982;
AmueB u Axkmepon, 1985; Mup3zoes, 1990). ILio-
anb YYeTHON NENSHKH 54 M°, TOIEBBIC OIBITHI
MPOBEZCHBl B 4-KpaTHOW TOBTOPHOCTH C OIITH-
MaJIbHBIM PaccTOsiHuEeM MeXaypsiabs 60 cm. Brico-
KAl arpooH (ONTUMAaJbHBIC YCIOBHSI MHHEPAb-
HOTO TIUTaHUS) NMPUMEHEH B IENSIX yCTAHOBICHUS
MOTEHITUABHBIX (POTOCHHTETUYECKUX TPOTYyKTHUB-
HOCTEH HccielyeMbIX COpToB cou (AnueB u Axie-
pos, 1985, 1986).

[loceB mpoBoaWIIM B TpeThel NeKaie amperns,
pu  TeMIlepaType Mmo4YBel He MeHee 12-13°C.
BraxHOCTh NMOUYBHI NMOAJAEPKUBAIM Ha ypoBHE 70-
75% ot monHo# BmaroemkocTu mouBkl (I1B). B Te-
YeHHE BEreTallMOHHOTO MepHoja MPOBOAMINCH (e-
HOJIOTHYECKHE HAOIIOJEHHS 3a POCTOM M pa3BUTH-
€M pacTEHHUI.

Jiis u3MepeHuss MHTEHCHUBHOCTH YTJIEKHCIIOT-
HOTo Tra3000MeHa OBUI HCIIOJIL30BaH HH(paKpac-
HbIH razoanHanuzarop URAS-2T («Xaptman u bpa-
yu», @®PI') B oTkpeITON cucTreme Toka (AnmeB u
np., 1996). bputa m3roroBieHa cIienuagbHAs Tep-
MoOCTaTHpyeMast JTUCTOBasi KaMepa M3 JaTyHH C OK-
HAMH U3 ONTHYECKOro CTEKJIa IO 10 ey,

WNnTeHCHBHOCTh  (POTOIBIXAHUS —OMPEAEIISIIH
M0 Pa3HOCTH BEJWYHH cKopocTu BbiaeneHus CO,
Ha cBeTy 06e3 CO, 1 TEMHOBOTO JBIXaHHS.

ACCUMUIAIINOHHYIO TTOBEPXHOCTh JIUCTHEB
U3MEpSUTH C TOMOIIBI0 aBTOMATHYECKOTO H3MepH-
tenst twiomany «AAC-400» («Kayashi» Delkon Co
LTD, fnonus). Y aenbHyr0 MOBEPXHOCTHYIO ILIOT-
HOCTh (YIIII) mucTa paccUYUTHIBAIH 110 OTHOIIEHUIO
ero cyxoit Macchl Kk miomiaau. AP paccunTeiBamu
no merony (Toomunr u I'ynses, 1967). /lannsie
oOpabotaHbl craTudeckd Ha 5%-HOM YpOBHE 3Ha-
gumoctH (ocmexos, 1985).

PE3YJIbTATBI U UX OBCYXIEHUE

Ananu3 Mop¢ho(H3MOTOTHUECKUX MPU3HAKOB
U YpO’Kasi COPTOB COM IIOKA3bIBAET, YTO OCHOBHBIMHU
(dakTopaMu  ypOKaHHOCTH  SIBIISIFOTCSL  YCIIOBHS
(YHKIMOHUPOBaHUS BCEX (POTOCHHTE3UPYIOIINX



CHCTEM Ha ypOBHE IOCEBa, ONpEleNsieMble YCIO-
BHSMHU BO3JIENBIBAHHS, OCOOCHHO MHUHEPAITBHBIM
NHUTaHuEM U opouleHueM. IlokazaHo, 4TO BBICOKHIA
arpooH CrocoOCTBYET POCTY YPOIKAHHOCTH U 3HA-
YUTENEHOMY YIIyUYIICHHUIO KayecTBa 3epHa (AJneB U
AxrmiepoB, 1986). I'eHOTHIIBI MHTEHCHUBHOTO THIIA
MpH ONTHUMAJILHOW apXUTECKTOHHMKE O0JIAar0T BBI-
COKOl  (OTOCHHTETHUECKOW [JESTENbHOCTBIO U
obecrnieunBaroOT Nody4deHne BeIcOKoro (3,5-4,0 1/ra)
n kagectBeHHOTO (40% Oenka) ypoxkas COH.

Bxan nucteer B o01yto accumuiisiuio CO, B
3HAYUTENFHOW CTEIeHW 3aBUCUT OT HX SIPYCHOTO
pacmoyoXeHHs ¥ TPOCTPAHCTBEHHON OpHEHTAINH

1
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(AmueB u Aknepos, 1985; Mupsoes, 1990). ®u-
3MOJIOTHYECKH AKTUBHBIC JIUCThSI CPEIHHUX SPYCOB
(9,10, 11) c Gomee BBICOKO yIENBHOHN MOBEPXHO-
ctHO#t motHOCThIO (0,44 — 0,51 T/aM%) o6magaror
Oonee mHTeHCHBHBIM moriomeHneM CO, mo cpas-
HEHUIO C JHCTBIMH OCTAIBHBIX SPYCOB. JIUCTBS
BEPXHHUX SIPYCOB 110 CPABHEHUIO C HIDKHUMH TaKKe
obOnanator MakcuManbHOW BenmuumHou YIIII u uH-
TEHCUBHOCTH (oTocuHTe3a. O4YeBHIHO, MOBBIIIC-
Hue YIIII BepxHUX W CpemHUX APYCOB MpH Oiaro-
HpI/IHTHOﬁ OCBCIICHHOCTU NPHUBOAUT K TOMY, 4UYTO
HWKHHE CIIOM HAXOISATCS MPH HEIOCTATOYHOW IS
aKTUBHOTO (POTOCHHTE3a OCBEIIEHHOCTH.

Puc. 2. [ToceBbl pa3mUIHBIX TEHOTUIIOB COH.
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Puc. 3. l3MepeHne MHTEHCUBHOCTH (DOTOCHHTE3a U (DOTOABIXAHHS Y TEHOTHIIOB COU B MIOJICBBIX YCIOBHSX.

Puc. 4. COop ypoxasi TeHOTHIIOB COH.

CpaBHUTENBEHOE HCCIIEAOBaHUE HHTEHCUBHOCTH
(OTOCHHTE3a B TEUCHHE JIHS [TOKA3aJI0, YTO JTHEBHBIC
W3MEHEHHsI WHTEHCUBHOCTU (DOTOCHHTE3a IJIUCTHEB
HE3aBHUCHMO OT T€HOTHIIOB XapaKTEpU3YIOTCS JBYX-
BEPIIMHHBIMA KPHUBBIMH, TTOKA3bIBAIOIIMH DPE3KOE
BO3pacTaHue UHTEHCUBHOCTH ()OTOCHHTE3a B YTPEH-
Hee (9-11 4) u BeuepHee (16-18 4) Bpems, ¢ momy-
neHHoi nenpeccueit (Puc. 5-7). @oTocwHTE3 THCTh-
€B HM3KOypOKailHoro reHotuna beicTpuila HaunHa-
ercsl, MPUMEPHO, OKOJIO 7 4 yTpa, OBICTPO Bo3pacTa-
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€T C BOCXOJIOM COJIHLIA U JOCTUTAET CBOET0 MAaKCH-
MaJbHOTO 3HaueHus K 11 4. 3aTeM MHTEHCHBHOCTH
(horocunTe3a k 14-15 4 pe3ko magaet u HaOIIOIACT-
Csl €ro caMoe HU3KOe 3HaueHue 3a AeHb. [locne 15 u
HavrHaeTcss BTOpoil mombeM. CremyeT OTMETHTH,
YTO COJIHEYHAs paauaius K 14 4 Obuta HauOoJbIIeH
u cocrapisia 0,44 KaJ/CM> MHH.

W3MmeHeHne TemMnepatypsl OKpYsKarlleld cpe-
nel 1 DAP 3a cyTku moka3bpIBaeT, 4TO WX MaKCH-
ManbHOE 3HaueHue nocturaercs K 12-16 u (Puc. 5



A). B 310 Bpems ¥ IPOUCXOAUT JTHEBHAS ICHPECCHUS
¢dorocuHTe3a. B mosdyaeHHOE BpeMs Craj acCUMH-
mamun CO, 00yclaBIMBAETCS TOBBIMICHUEM TEM-
HepaTypr JIUCTBEB, BCJICIACTBHEC YCTO YCI/IHI/IBaeTCH
JIBIXaHHEe, HAPYIIAeTCs BOAHBIN PEKUM, O0CHa0IsIeT-
Csl OTTOK aCCHUMHIIATOB U M3MEHSIOTCS Ipyrue (u-
3HOJIOTMYECKUE MPOLIECCHI.

B BeuepHue Yackl MOHMKACTCS HHTCHCUBHOCTD
¢dorocuHTe3a W HAOMIOMACTCA  YIVICKUCIOTHBIN
KOMIICHCAIIMOHHBIA MyHKT. C HACTYIUIEHHEM TEM-
HOTBI (DOTOCUHTETHYCCKUN Ta3000MEH MEPEXOIUT
HAa JbIXaTeIbHBIA M HAOIIOAACTCS BBIACICHUE YIIie-
KHCJIOTHOTO ra3a B pe3yJjbTare AbIXaHusA. B HOYHBIE

Anues u Mup3oes

raeT CBOCro MaKCHMAaJIbHOT'O 3HAYCHUS U TPOSIBIIS-
eTcsl TeHAEHIUS K ero ymeHeuieHuto. [locne 5-6 u
HHTeHCUBHOCTH Bhlgenenus CO, 3a c4eT TEMHOBO-
ro JABIXaHUS PE3KO YMEHBINACTCS, a TIoclie 7 4 yTpa
C BBIXOJOM COJIHI[A JLIXaTENbHBIA ra3000MeH IIe-
pexXoauT K (POTOCHHTETUIECKOMY, KOTOPBI B Te4e-
HHE KOPOTKOT'O BPEMEHHU PE3KO BO3pacTaeT.
BricokoypokaiiHble TEHOTHITBI  OTJIMYAFOTCS
0ojiee BBICOKOW HMHTEHCHUBHOCTHIO (POTOCHHTE3A,
YeM JIUCThSI HU3KOYPOXKaHBIX T€HOTUIOB. AHaJo-
THYHAs KapTHHA HAOJIONACTCS U B JUHAMHKE JIbI-
XaTeJIpbHOro0 ra3ooOMeHa. B TeueHwe HOYHOrO Iie-
proia BEICOKOYPOKaHbBIC TEHOTHITHI UMEIOT OTHO-

qaCcbl UHTCHCUBHOCTH TEMHOBOI'O AbIXaHHUSA OOCTHU- CUTCIIBHO BI)ICOK}/IO HUHTCHCHUBHOCTb JbIXAaHMUS.
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Puc. 5. CyrouHasi AMHaMHUKa MHTEHCUBHOCTH Ta3000MEHa JINCTHEB Y HU3KOYPOKAWHOTO TeHOTHIIA

Brictpuiia B aze HanmBa 3epHa.

Aa — temmnepatypa okpyxatoieit cpeabl, A0 — ®AP; Ba — HHTEHCUBHOCTh ra3000MeHa JICTHEB
pacTeHui, BHIPAICHHBIX TIPH IIPUMEHEHUH MUHEPaJIbHBIX 3JIEMEHTOB; BO — MHTEHCHBHOCTH ra3o-
oOMeHa JINCTHEB PACTEHUMH, BHIPAIIEHHBIX 03 MPUMEHEHHSI MUHEPAJIBHBIX 3JIEMEHTOB (KOHTPOJIB).
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Puc. 6. Cyrounas TMHaMHKa HHTEHCUBHOCTH I'a3000MEeHa JINCTHEB BBICOKOYPOXKAIHOTO TEHO-

tuna KoMcomornka B (ase HanBa 3epHa.

Aa — TemmiepaTypa okpyxaromieit cpensl, A6 — @AP; Ba — ”HTEHCUBHOCTH Ta3000MEHA JIHCTh-
€B pacTeHHH, BEIPAILICHHBIX IIPY NPUMEHEHHH MHUHEPAJIbHBIX JJIEMEHTOB; BO — HHTEHCHBHOCTh
ra3oo0MeHa JIMCTBEB PACTEHHMI, BBIPALICHHBIX O€3 NPHMEHEHHS MUHEPAIBHBIX DJIEMEHTOB

(KOHTPOJIB).

JIvcThst HUXKHETO U CPETHErO SIPYCOB Y BBICO-
KOYPOXXalHBIX TEHOTUIOB B (ha3e BETBICHHUS IO-
raomaroT CO, HECKOJBKO OOJIBIIE, Y€M JIMCThS CO-
OTBETCTBYIOIUX SIPYCOB CPEIHEYPOKAHHBIX T'€HO-
THTIOB. Y BCEX T€HOTHIIOB B 3TOH (aze 6ombine CO,
MIOTJIONIAIOT JIUCThs cpemHero sipyca (Puc. 8). B
(haze nBereHUs MHTEHCUBHOCTH accummsaiuu CO,
PE3KO YBETMUYMBACTCS y BCEX TEHOTHIIOB U BO BCEX
spycax, HO MakcuMmanbHOe mornomenne CO, Ha-
OmoslaeTcs B JICTBSX CpeaHero spyca. B dase
(hopmupoBanusi 0000OB HWHTEHCHUBHOCTH JIUCTHEB
HWKHETO sipyca CHJIbHO majgaeT. Ha mporsokeHuu
BCEro MEpUOoJia BEreTallui HauOOJIbIlIed UHTCHCHB-
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HOCTHIO (POTOCHHTE3a OTIMYAIUCH JIUCThS CpPelIHe-
ro spyca. K KoHIly Beretaliuu ocraBajiach BbICOKOU
1 aKTUBHOCTh JINCTHEB BEPXHETO sIpyca.

B oHTOreHe3e reHOTHIbI COM, KOHTPACTHBIC TI0
TeHO- ¥ (DEHOTHUIIITYECKUM OCOOEHHOCTSIM, OTJIMYAIOT-
Csl KaK M0 MaKCUMAaJIbHOM BEJIMYMHE WHTCHCUBHOCTH
(horocuHTE3a, TaK U O MPOJODKUTEIILHOCTH HX BbI-
cokoaktuBHOro mepuoaa (Puc. 9). MHTeHCHMBHOCTH
(hoTocMHTE3a JMCTHEB DPA3IMYHBIX TE€HOTHIIOB COM,
HauMHas ¢ a3kl BETBJICHUSI, IOCTETICHHO BO3pacTaeT
W JIOCTHTaeT MakcuMymMa B (ha3e [BETCHUS -
(hopMupoBanrss 6000B W 3aTeM CHIDKACTCS B KOHIIE
(ha3el popMupoBanus 0000B.
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Puc. 7. CyrouHass quHaMHMKa MHTEHCHBHOCTH Ta3000MEHa JINCTHEB y CPEIHEYPOXKAHHOIO T'eHOTHUIIA

ITpoBap B (a3e HauBa 3epHa.

Aa — temrieparypa okpyxatomieii cpenbl, A6 — ®AP; ba — HHTEHCHBHOCTD ra3000MeHa JIMCTHEB pacTe-
HU, BBIPAIICHHBIX NPH IPUMEHEHNH MUHEPAJIbHBIX 3JIEMEHTOB; b0 — MHTEHCHMBHOCTh ra3000MeHa JIH-
CTBhEB PAaCTEHHH, BBIPAILICHHBIX 0€3 NPUMEHEHNSI MUHEPAJIbHBIX 3JIEMEHTOB (KOHTPOJIB).

IIpu 3TOM JHCTBS Y BBICOKOYPOXKAHHBIX FEHOTH-
noB (BHUMMK-3895 u Komcomornka) Bo Bce ¢asbl
pa3BUTHS, 0COOEHHO B TIEPHOJI IBETCHHUS U (hOPMHPO-
BaHHUs 0000B, Oojiee MHTEHCHBHO ToriomaT CO, u
MOAJCPKUBAIOT BBHICOKYI0 MHTEHCUBHOCTH (DOTOCHH-
Te3a Oonee mmurenbHOe Bpems. Copr BHHUHNMK-
3895 Bcrymaet B (hazy popmupoBanus 6000B Ha 5-8
IHel panbiie U B TeueHue 10-15 mHel MHTEHCHUB-
HOCTh (POTOCHHTE3a TIOJJIEP)KUBACTCS HAa BBICOKOM
ypoBHe. CaMbIil JUTMHHBIN TIEpHOJ IBETCHUSA - (op-
MUpOBaHHUs 0000B OTMEYEH y 3TOro coprta (B cpei-
HeM 53 nHelt 3a yetsipe roga). CrneoBaTenbHo, B Ha-
KOIUICHWH YporKasi 3epHa OCHOBHYIO POJIb UTPaeT HE
o0Ias [IMHa BETeTal[MOHHOTO MEepHoja, a MpOoJoi-
KHUTEIBHOCT TNeprofa (GopMHUpoBaHHs 0000B M Ha-

mBa 3epHa (Mup3soes, 1988 a, 6; AxmiepoB u Mup3o-
eB, 1990; Anues u ap., 1992).

B otnmame ot cpenHe- W BHICOKOPOCIHBIX TE€HO-
THUIIOB, HU3KOPOCIBIE CKOpoctienbie TeHOTHIbl (BbI-
cTpulla 1 BosHa) XxapakTepu30BaIkCh HEMPOIOIKHU-
TENEHBIM TIEPHO/IOM BBICOKOTO 3HAUEHHS WHTECHCHB-
HOCTH (poTOCHHTE3a. ITO YKa3hIBAaET Ha TO, UTO CKO-
POCHENOCTh U HU3KOPOCIOCTh HE BCET/Ia COMPOBOXK-
JTAFOTCSI BRICOKMM 3HAY€HUEM HHTEHCHBHOCTH (OTO-
cunTe3a. CpemnHeyposkalHbelid TeHOTHIT [lmaMs mpw
OTHOCHUTENFHO HeBBICOKOM mornomieanu CO, (23.3
mr CO,/am’uac) Xapaktepusyercs Gonee mpomoi-
JKUTEIBHBIM aKTHBHBIM TIEPUOJIOM, a TI0 YPOXKaWHO-
CTH yCTymaeT cpeaHepocisiM reHotunam (Puc. 9).

69



®@omocunmes u Ilpodykmusnocmo Cou [Glycine max (L.) Merr.]

b O HCcThS HICKHero  BcpenHero  EIBepXHero spycoB A
10
8
6
4
2
=2 0 T
E{ Komcomoimka Buiicon Bricokopocaas3
S
= 20 b
§ 15
=
= 10
(%]
=
S 5 -
=
ﬁ 0 A T T A T 1
(2]
E Pausa 10 Komcomouka Buiicon Boicokopocaan3
5
g 16 B
= 14
12
10 -
8 _
6 _
4 _
2
0 . .
Pausa 10 Komcomouka Buiicon Boicokopocaan3

Puc. 8. Ce3oHHas nMHaMHMKa MHTEHCUBHOCTH (POTOCHHTE3A JIMCTHEB Pa3IMYHBIX SIPYCOB HU3KOPOCIBIX
BBICOKOYpOXKaiHbIX (PaHsis), cpeHepocibIX BRICOKOYpOskaiHbIX (KoMCOMOIIKa) M BRICOKOPOCIIBIX Cpefl-
Heypoxaitaeix (buiicon, Beicokopocias) reHoTunoB cou: A - ¢asa Bernenus, b - nuserenne, B - Hauano

(dopmupoBanus 6000B.

VaydiieHue yciIOBUM BBIpalllUBAaHUSA 3HAYU-
TEJNBHO CIOCOOCTBYET aKTUBU3ALUU (DOTOCHHTECTH-
YECKOW JEsITEIbHOCTH pacTeHud B mocese. [lpu
ATOM WHTEHCHBHOCTH ()OTOCHHTE3a MOBBIIIIAETCS Ha
30-50%. Cos, KaK OOJIBIIMHCTBO CEIbCKOXO3SHCT-
BEHHBIX KYJBTYp, OTHOCSIIMXCA K C;-pacTeHUSIM,
“MeeT aKTUBHOe (DOTOABIXaHWE, HAa KOTOPOE Tpa-
TUTCS YaCTh MMPOIYKTOB (POTOCHHTE3A.

W3MmeHeHne COCTaBISIONINX YTIIEKHUCIOTHOTO
ra3oo0MeHa, 3a HCKIIOUYEHHEM TEMHOBOTO MbIXa-
HHUS, Y BCEX UCCIENOBAHHBIX '€HOTUIIOB B OHTOIE-
He3e MPOUCXOAUT mponopinoHanbao (Puc. 10-11).
MakcumanbHasi BEIMYMHA 3THX COCTAaBISIONIUX,
HaOMoJaeTcs y HU3KOYPOXKaHbIX copToB (BhICT-
punia 1 BonHa) k 60-1HEBHEMY BO3pacTy, Y BBICO-
koypoxaitueix (BHUMMK - 3895 u Komcomonka)
u cpeaneypoxaiiueix (I[IpoBap u BHUMMK-9) k
80-nHeBHEMY, a y [Tnams k 90-1HeBHEMY BO3pacTy.
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OTHomIeHHe UCTUHHOTO (PoTOCHHTE3a M POTO-
JBIXaHUSI B OHTOTEHE3€ JINCTHEB JTOBOJBHO IOCTO-
SHHO WU COCTaBJISIET Y HU3KOYpPO>KallHBIX COPTOB B
cpenHeM 29%, y BBICOKOYpoOKaWHbIX - 35% H y
cpenHeypoxaiiHeix - 28% (Mup3oes, 1988 a, 0,
1990; AnueB u ap., 1992). 3to o3HayaeT, 4TO IpU
(hoTOABIXaHUU TPATUTCS OKOIIO TPETH YTIEepona,
ACCHUMIJTUPOBAHHOTO TIpH (DOTOCUHTE3E.

OnVHAKOBBIN XapakTep HW3MEHEHHsS WHTEHCHB-
HOCTH HWCTHHHOTO (OTOCHMHTe3a W ()OTOIBIXaHUS B
TEUeHNE BETeTalliy TOKa3bIBaeT CYIIECTBOBAHUE II0-
JIOKUTETIHHON CBA3U MEXKTY HUMHL.

KonnuecTBeHHass XapakTepUCTHKa COCTABIISIO-
IIUX YTIEKUCIOTHOTO Ta3000MeHa IMOKa3bIBaET, YTO
€CIIM TIPUHSATH BEIMYMHY UCTHHHOTO (POTOCHHTE3a 32
100%, Torma BenmuunHa HAOMIOAaEMOTO (DOTOCHHTE-
3a 'y pacteHuil [ rpynmsl B cpeHeM coctaBisieT 65%,
tdorompxanus - 29%, TeMHOBOro mbIxaHus - 6%,
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Puc. 9. OnTOreHEeTHUECKNE N3MEHEHNSI HHTEHCHBHOCTH (DOTOCHHTE3a y PA3IMYHBIX TCHOTHUIIOB COM.
1 - Bonna; 2 - BHUMMK-9; 3 - BHUMMK-3895; 4 - ITnams.
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Puc. 10. CocraBnstoniye yrieKMCIOTHOTO ra3000MeHa JIMCThEB M3 HU3KOypokaiHbIX (beicTpuua, Boina) u

BeIcokoypoxkaiteix (BHUMMK, KomcoMorka) reHOTHIIOB COu:

1 - ucTHHHBIHA (poToCUHTE3; 2 - HAOOAaeMbIH (POTOCUHTES;

3 - poTonpIxaHuE; 4 - TCMHOBOC JIBIXAHUE.
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Puc. 11. Cocrapsironiue yriaeKUcIOTHOTO ra3000MeHa JHCTheB cpeaneypoxaitabix ([Iposap,

BHUUNMK-9 u [Inams) reHOTUNOB cou:

1 - ucTHHHBIHA (poToCHHTE3; 2 - HAOMOAaeMbIH (POTOCUHTES;

3 - doTonpIxaHue; 4 - TCMHOBOE JIBIXaHHE.

II rpymmer - 60%, 35%, 5% u Il rpymmsr - 66%,
28% u 6 %, COOTBETCTBEHHO. JTH JAaHHEIE ITOKA3bI-
BAaIOT, YTO B mpoiiecce BoiaeneHus CO, Ha CBETy oc-
HOBHAsI POJIb TMPUHAUICKUT (POTOBIXAHUIO, BEJIH-
9HHA KOTOPOTO OOJIBIIE y BEICOKOYPOKAHHBIX TeHO-
THUIIOB COM IT0 CPAaBHEHHIO C HU3KOYPOKAMHBIMHU.

Ha ocHoBaHMM 3THX pe3yibTaTOB MOXKHO Clie-
JIaTh BBIBOJI, YTO TIOMBITKA OOHAPYKHUTH WM TIONIY-
YUTh BBICOKOTIPOJYKTUBHBIC TCHOTHUIIBI C BBICOKOM
MHTCHCUBHOCTBIO (DOTOCHMHTE3a U HU3KUM (POTO/IBI-
XaHUEM MAaJIONIEPCIICKTUBHEI M IIeJIeCO00pa3Ho B
CCJICKIIMOHHON paboTe OpUEHTHPOBATHCS Ha T'€HO-
THUIIBI C BBICOKOW MHTEHCUBHOCTBIO U (JOTOCHHTE3A,
1 HOTOABIXaHUSI.

Takum oOpazoM, IS IIEJICHANPABICHHON Ce-
JICKIIUU BBICOKOYPOXKAWHBIX TEHOTUIIOB COH TPEJ-
JaralTcs CleayrInue mapameTpsl: (gopma mucra
KOMITaKTHAsI, JUCThSI CPeIHEH KPYITHOCTH, pPacIio-
JIaraloluecs MPEUMYIIECTBEHHO B CPEIHEM spyce,
C BBICOKOH MHTCHCUBHOCTBIO (hOTOCHHTE3a U (HOTO-
IObIXaHUS, BBICOKOM YIEIbHOW IOBEPXHOCTHOM
IUIOTHOCTBIO U 0OoJiee IJIMTEIbHBIM TEPHOIOM 00-
pa3oBaHusi 0000B - HAJIMBA 3EpHA.
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J.A. Aliyev, R.S. Mirzoyev
Photosynthesis and Productivity of Soybean [Glycine max (L.) Merr.]

The peculiarities of leaf carbon dioxide gas exchange in soybean genotypes grown in field over a large area
and contrasting in duration of vegetation, photosynthetic traits and productivity were studied. Varietal differ-
ences in the daily and ontogenetic changes in photosynthesis and photorespiration were identified. It was es-
tablished that the period of the high activity of photosynthetic apparatus in high productive soybean geno-
types lasts for a longer time. The photosynthetic rate and the rate of CO, release in light due to photorespira-
tion are higher in high productive genotypes. The magnitude of photorespiration in contrast soybean geno-
types constitutes about 28-35% of photosynthetic rate. The ratio between true photosynthesis and photorespi-
ration in genotypes with different productivity is constant enough during ontogenesis, indicating a direct pos-
itive correlation between true photosynthesis and photorespiration.

C.9. 9liyev, R.S. Mirzayev
Soyanin [Glycine max (L.) Merr.] Fotosintezi vo Mahsuldarhg:

Tarlada boyiik sahodo yetigdirilon, vegetasiyanin davametms miiddstine, fotosintez gostaricilorine vo
mohsuldarligina gora kontrast olan soya genotiplerinin yarpaqlarmin karbon qazi mibadilesinin
xiisusiyyatlori dyranilmisdir. Fotosintez va fototonaffiisiin sutka orzindo vo ontogenezin gediginds sortlar
arasi forqlor agkar olunmusdur. Miioyyon edilmisdir ki, yliksok mohsuldar soya genotiplorinin fotosintetik
aparatinin aktiv foaliyyst dovrii daha uzun miiddot davam edir. Fotosintezin intensivliyi vo fototonoffiis
hesabina isiqda karbon gazinin ayrilma siiroti yiiksok mohsuldar genotiplordo ¢oxdur. Kontrast soya
genotiplorinde fototonoffiisiin qiymati fotosintezin intensivliyinin 28-35%-ni toskil edir. Miixtalif
mohsuldarliga malik genotiplords xalis fotosintezin fototonoffiiso nisboti ontogenez zamani kifayst qodor
sabit qalir ki, bu da xalis fotosintezls fototonaffiis arasinda birbaga miisbat korrelyasiyanin olmasini gostarir.
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Bukap6onat n ®ynkunonuposaunne ®orocucremsi I1'

M. Deiizuen
Unemumym Bomanuxu Hayuonanvuoii Axademuu Hayx Azepbaiioscana, baxy AZ1073, Illamamoapmckoe
wocce 40, E-mail: feyziyev-y@botany-az.org

H3yuena poJsb nonoB oukapoonara (HCO; ) B pynkunonupoBannu ¢porocucremsl 11 (OCII). Broisic-
HEHO, YTO OMKapOoHaT Tak ke, kak U popmuatr (HCO; ), sBasomuiicss ero aHTOrOHUCTOM, AHAJIO-
THYHBIM 00pa3oM JeiicTByeT Ha mepeMeHHYI0 ¢uiyopecueHuuio xjgopopuiia OCII. Oanako, mpu ux
COBMECTHOM /IeiiCTBHH BBIXO0/ NepeMeHHOi (uIyopecleHIIUM He YBeJNYHBAETCS, 4 HANPOTHB, CHUKA-
eTcsl 10 YPOBHs, Ha0aW0AaeMoro npu AelicrBuu 10abKk0 HOHOB HCO; . BbLI0 BBISABIEHO, YTO HOHBI
(¢opMuaTa MHrHOMPYIOT HHAYKIIHIO MYJbTHINHEHOTO curnaga JIIP coctossnus S, (g = 2.00) doto-
cuctembl Il 1 Mo4YTH B paBHOM KOJIH4YeCTBe CTHMYJHUPYIOT oOpa3oBaHue curnaja JIIP (g = 1.82),
CBOMCTBEHHOI'0 AKIENTOPHOMY KOMILIEKCY Q. Fe?'. IIpucyrcreue GopMHATa CHUKAET TAKIKE BbIXO]
KHCJI0PO/a H BHI3bIBAET CBETOBYI0 MHAYKIMIO PajiHKajia Tupo3uHa Yz . OqHaKko, npeanosaraercsi, 4To
uHrnouposanue 10HOopHOiI yactu @CII siBasieTcA He3aBUCHUMBIM M He CBS3aHO C 3aMellleHHeM OuKap-
0oHaTa moHamu ¢opmuara. IlosyyeHHble pe3yJbTAThI AAIOT OCHOBAHHE CYMTATH AKIENTOPHYIO CTO-
pony ®CII nentpom konkypennuu HCO; /HCO, . Ha ocHOBe aHa/IN3a NMOJY4eHHBIX JAHHBIX JOITY-
IEeHO0, YTO OMKAPOOHAT, CBSI3LIBASICH C aKIenTOPHOi cToponoii ®CII, 3aMenJisieT MePeHOC ITEeKTPOHA

MEKIY IIACTOXUHOHAMHU Q4 U Q.

Knioueevie cnosa: buxapobonam, hopmuam, pomocunmes, pomocucmema Il, nepenoc snexkmpona

BBEJEHMUE

®otocucrema Il sBIIsICTCS Ba)KHEUIITUM 3BEHOM
IIETIA TIEpEeHOCa MIEKTPOHA KHCIOPOIBBIICIIIONINX
(hOTOCHHTE3UPYIONMINX OPTraHU3MOB — PACTCHHIA,
BOZOPOCIICH U MHUaHOOAKTEPHid, KaTATU3UPYIOIUM
oOpa3zoBaHHe MOJEKYJSIPHOTO KHCJIOPOJIa C WC-
MOJIb30BAHUEM DHEPIUH TOTJIONMICHHOTO KBAaHTA
cBeta. COrjacHO JIaHHBIM KPHUCTALUIOTPapUUSCKUX
WCCIIEIOBAaHNN, OHA TIpeACTaBiseT co00il roMoan-
Mep, HMEIONTUI CHUMMETPHIO BpPAIICHUS BTOPOTO
nopsinka (Zouni et al.,, 2001; Kamiya and Shen,
2003; Ferreira et al., 2004; Loll et al., 2005). ®oro-
xumudeckoe sipo MoHomepa DCII Brirodaer mo-
munentuabl PsbA u PsbD (o603Hauaemble kak Dy u
D,), xoTOpbIE BMECTE COAEPIKAT IJICKTPOHHBIE KO-
(hakTOpHI, TaKUe KaK MEPBUYHBIA JOHOP 3JEKTPOHA
Psso (MynmpTHMeEp xiopodmiia a), THPO3UHBI Yz
(Dl—YW) u Yp (Dz—Ylm), aKLENTOPbl 3JIEKTPOHA
theodutun (Phe) u mnacroxuaoHB! Qs 1 Qp BMecTe
CO CBS3aHHBIM C HHMH HETEMOBBIM JKEIC30M
(Debus, 1992; Barber, 2003; 2006).

[ornomenne kBaHTa cBera (orocucremoit 11
BBI3BIBACT IIEPEHOC DJIEKTPOHA OT CHHIJIETHO-
BO30Y>KIIEHHOTO TEPBUYHOTO JOHOpPA 3JIEKTPOHA
Psso (Peso™) Ha monekyny ¢eopuruna (D;-Phe) u
00pazoBaHie MOH-PaJUKaIbHOM maphl [Peso Phe' ]
B peakuunonHom nentpe (PII). Dnekrpon or Phe™

Jajee IMOCIIeI0BATeNIbHO MEPEHOCUTCS Ha IUIAcTO-
XUHOHBI Qo M Qp M B KOHEYHOM UTOTE B IyJI ILIa-
croxuronoB (PQH,), BemonHsromui poias pesep-
Byapa Ul 3JIEKTPOHOB, MOCTYINAIOIUX OT (hOTO-
cuctemsl II. TlepBUuHBIi JOHOP 3JIEKTPOHA, MOTE-
PABILMIA 371eKTPoH Bo BpeMs (oTopeakuuu (Pggy™),
ABISIETCS. CHJIBHBIM OKHCIIMTENIEM M CaM BOCCTa-
HaBJIMBAETCS, MOJYYUB IJIEKTPOH OT THPO3UHA Yz,
KOTOpBIH, B CBOIO OY€pellb, BOCCTAHABIMBAETCA B
pesyibTaTe IepeHoca 3eKTpoHa u3 kiacrepa Ca-
4Mn, ciy)alero KaTaTuTHYECKUM IIEHTPOM OKHC-
nenust Bogsr® (Debus, 1992; Diner and Babcock,
1996). Koneunsim pesynbratoMm peiictBus DCII
ABJSIETCSI OKHMCJICHUE BOJBI U BBICBOOOXKAECHUE MO-
JIEKYJAPHOTO KHCIOpoJa B aTMochepy ¥ MPOTOHOB
B JIIOMEH THJIAKOMTHON MEeMOpaHkbI.

Bo BpeMsi ocymiecTBIEHHSI OKHCICHHS BOZBI
komiuieke OCII B 11e10M MPOXOAUT Hepe3 psif CTy-
neHen Sg-Ss peloKc MUKIa S, COrJIacCHO KOTOPOMY
MOJICKYJISIPHBII KHCIOPOX 00pa3yercsi Ha 3aKiio-
YUTENBHOU cTamuu S;-[S4]-So. [lonoxuTenpHbIE 3a-
PpAABL, TPOAYIHPYEMBIE B S-IIMKIIE, HAKATUINBAIOTCS
B knactepe Ca-4Mn (Debus, 1992). Knacrep Ca-
4Mn cBsi3aH C THPO3WHOM Yz W CTaOWIIU3HPYETCS
TpeMsi TmepudepuitHbiMA TonunentuaamMu  PsbO,
PsbP u PsbQ koaupyembIMH SAEpHBIM T'€HOMOM
pacrenutii (Seidler, 1996).

'"Yacts npencrasnenHoro marepuana 6suta omy6nukoana panee (Feyziev et al., 2000) 0gHAKO H3-32 HEOGXOIMMOCTH PEHHTEPIIPE-
TaIM{ 3TUX JAHHBIX B CBETE MOCIEAHUX YCIEXOB, JOCTUTHYTHIX B uccaenoBanusx OCII, Mbl couwin HyKHBIM JONOIHUTH UX HOBBIMU
pe3yibTaTaMy COOCTBEHHBIX UCCIIEIOBAHUH 1 BKIIIOYATH B HACTOSIIIYIO CTAThIO.

’B JeiiCTBUTENBHOCTH KATATUTHIECKOM eMHMLIEH OKHUCIsioue Boabl sBisieTcst cam cynepkomiuieke OCII B nenom, xoroporo
MOJKHO TIPHPABHHUBATh MYJIbTHCYObECANHIYHOMY YH3UMY, IMEIOIIETO B aKTHBHOM IieHTpe KiacTep Ca-4Mn.
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®orocucrema Il s HOpMambHOW (GYHKIIUN
Hy)Xnaercss B moHax Omkapbonara (HCO; ) (Blu-
baugh and Govindjee, 1988; Govindjee and van
Rensen, 1978; 1993; Stemler, 1982; van Rensen et
al., 1999). Yaanenue OukapOoHaTa BBI3BIBACT Ha-
pYILIEHUE CBETO-UHIYIIMPOBAHHOTO MEPEHOCA IIEK-
Tpona B @OCII, urto oTpaxkaercs Ha IpoLeccax,
npoucxoasmux kak B ee PLI, Tak u B kaTaiutuye-
CKOM IICHTPE OKHCJCHHs BOJbI. [lepeHoc anekTpo-
Ha B OCII, uHrHOMPOBaHHKII BCIEICTBUE yJaie-
aus HCO;', B ciaydae, eciii 3T PEeakIiuy He OBLITH
MOJIBEPTHY THI JICHCTBUIO JPYTOT0 MOBPEKIAFOIIETO
(bakTopa, BHOBb MOXET BOCCTAHABIMBATHCS IPHU
€ro Jo0aBJICHUU.

B pabotax, mpoBeEHHBIX HAa PaHHUX ATamax
WCCJICIOBAHNUS, BBIIBUTANIOCH MPEIIOI0KEHHUE, UTO
¢dhynkus 6ukapoonata B OCII 3axnmrouaercs B y4a-
CTHH B TIPOLIECCcax, MPUBOIAMINX K BBIIEICHUIO KH-
cnopona (Metzner, 1978; Stemler, 1980; Stemler et
al., 1974; Stemler and Govindjee, 1973). Omnako
WCCIIEIOBAHNSAMH, TIPOBEICHHBIMU TI03Xe, OBLIO
BBISIBJICHO YYacTHE 3JICKTPOH-aKIICITOPHOTO KOM-
mnexca Qa-Fe’* B csspBannn HCO;™ (Govindjee
and van Rensen, 1978; 1993; Blubaugh and
Govindjee, 1988; Eaton-Rye and Govinjee, 1988a;
1988b; Jursinic and Stemler, 1982; 1984), yro mor-
JI0 UMETh CYIIECTBEHHOE 3HAUEHHE JIJIsl KOHTPOJS U
PETyISAIN aKTUBHOCTH poTocucTemsl 11, a B kaue-
CTBE BBICOKOA(Q(GUHHOrO caiiTa IS CBA3BIBAHHUS
6ukapGonata Gl mpemnoxen Fe’™ (Deligiannakis
et al., 1994; Diner and Petrouleas, 1990;
Hienerwadel and Berthomieu, 1995; Petrouleas et
al., 1994; Petrouleas and Diner, 1990).

B »Tux pabortax mpu wccienoBaHUH POJH OH-
KapOOHaTa YacTO WCIOJB30BAINA €r0 aHTarOHHCT —
dbopmuar (HCO, ) anms BBITECHEHUS €r0 W3 MeCcTa
cBs3piBaHus. [Ipu 3TOM mpexamonaramnock, 4to ¢o-
tocuctema Il B mpucyrcreum nonoB HCO; ™ ocyte-
CTBJIIET HOPMAJIbHBIN MEPEHOC JJICKTPOHA MEXKITY
iacroxunonamu Q,~ u Qg, B TO Bpemsl, Kak Gop-
MHUaT, UMes ONHM3KYI0 XHMHUYECKYH CTPYKTYpY C
OukapOOHAaTOM, B KOHKYPEHIIMH C HUM 3a CBS3bIBA-
rue ¢ Qa-Fe’', 3aMemnser mepeHoc »1eKTpoHa Me-
xay Qa1 Qp.

Hauunas ¢ cepenunbl 1990-x ro0B, BOmpoc o
HeoOxoaumoctu noHoB HCO;™ st mepeHoca 3jek-
TpoHa Ha JoHOpHOH cTtopoHe PCII ObUT BBIABHHYT
Ha nepenani miaH (Klimov et al., 1995a; 1995b;

1997; Wincencjusz et al., 1996; Yruela et al., 1998).

B ymomsanyTeix paborax QyHKuuel OukapOoHaTa
CUUTAJIOCh OOJIETYCHUE UM CBSI3bIBAHUS CBOOOIHO-
ro maprauma (Mn>") dorocucremoit 11, mOCKOIBKY
B MpemnapaTax, JUIIeHHBIX kinactepa Ca-4Mn, mo-
O0asmerne HCO; cTUMynupoBasio JOHUPOBAaHHUE
sKk3oreqHoro Mn”" ua PLI. Pe3yibTaThl 9THX 9KCIIe-
PUMEHTOB Jajli OCHOBaHHE TPEANONI0KHUTh, YTO
noHopHas cropoHa ®CII, ckopee Bcero, kimactep
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Ca-4Mn Taxke obiamaeT BBICOKOH ad(GHUHHOCTHIO
JUIl  CBs3bIBaHMsl OukapOoHata. OJHOBPEMEHHO
OBUTM TIPEeIUIOKEHB M JpyTHUe MOJENH, MPEAIoIIo-
rarontue Bo3MoxkHyto poias HCO; B kxauecTBe cyo0-
CTpaTa BMECTO BOJBI WJIM BXOXKJEHHE OnkapOoHaTa
B HEOPraHMYECKOE SAPO KaTaJTUTUYECKOro HEHTpa
OKHUCIIEHUSI BOABI B KauecTBe HEOOXOAMMOH KOM-
MMOHEHTHl HAa PaHHEM JTare SBONIONHH KHCIOPO/I-
Beigensitoniero  ¢orocunresa (Dismukes et al.,
2001; Baranov et al., 2004).

Juis BHeceHHMsS SCHOCTH B BHINIEYKa3aHHBIE
pasHoriacus, HaMH TOXE CJIeIaHa MOIBITKA HCCIIe-
JOBaHMsI poju OMKapOoHaTa B peakuusx (oTocuc-
teMbl 1. Pe3synbTaTsl, npeacTaBieHHbIE B HACTOS-
el pabore, Jar0T OCHOBaHHE INpENIoararb, 4To
Mmecto cBszbiBanuss HCO; Haxomutcs Ha akuen-
TOpHOM cTopoHe oTtocucTeMsr 11.

MATEPHAJIBI U METO/1bI

MembOpannbie (parmenTsl  ¢dorocucteMbr 11,
COJIIOOMJIM3MPOBAHHBIE C TIOMOIIBIO JAETEepreHTa
Triton X-100 Beimensiun coritacao BBY meronuke
(Berthold et al., 1981) ¢ HekoTOpbIMU MOIU(UKA-
musimu (Wolker et al., 1984). Koneunsiii ocamok
MOJIY4YEeHHBIX MEMOpaHHBIX ()ParMEHTOB PECyCIICH-
nupoBany B OydepHOM pacTBope, coaepxarmieM S50
MM MES-NaOH (pH 6,1), 15 MM NacCl, 400 MM
caxapo3sl 1 3 MM MgCl,, u XpaHunu B KHIKOM
asore.

Junst 06pabotku GpopmuaTom, MeMOpaHsl GOTO-
cucteMmsl Il pasmopaxkuBanu npu temmneparype 2°C
U TOPOMBIBAJIM IIyTEM peCyCIeHAUpOBaHHS B Oy-
tdheprom pactBope 50 MM MES-NaOH (pH 6.1), 5
MM NaCl, 5 MM CaCl,, 300 MM caxapo3sl u 1 MM
EDTA wu nenrpudyrupoanus npu 30000xg B Te-
genue 20 muH. Jlaee ocagok MeMOpaH TPOMBIBATH
JIBAXIBl C TIOMOINBIO PECYCHEHIUPOBAHUSI B TOM
ke Oydepe, JOMOTHUTEIBHO couepkamnieM (Gopmu-
aT HAaTpHUsi B PasHbIX KOHUCHTPALMSIX, HAUWHAs OT
0,025 MM no 500 MM, 1 1IeHTpUYTUPOBAHUS TIPU
30000xg B Teuenue 20 MuH. C Leib0 MOTyUEHUS
MaKCHMaJIbHOIO 3HAYCHHUS MYJIbTHJIMHEHHOIO CHUT-
Hajlla 3JIEKTPOHHOIO IapaMarHUTHOTO pEe30HaHCca
(BIIP) S, coctosnus (curnan ML-S;) mepen mo-
ClleIHEH MPOMBIBKOH K OyQepHBIM pacTBopam ObLI
nmobasier 3% (v/v) MeTaHoII.

Koneunsrit ocagok memOpan ¢orocuctemsr 11,
IIpeIHa3HA4YeHHBIA A1 u3MepeHus cnekTpos OIIP,
MpH KOHIeHTpanuu xiopodwmia (Xi), paBHoi 20
MT/MJI, TIEPEHOCWJIH B KBapIleBhle IPOOUPKH C
BHyTpeHHHM auameTpoM 4 mm. CocrostHue S; ¢o-
tocucteMmsl 1l crabmimsnpoBanu WHKYOHMpOBaHUEM
00pasioB B TeMHOTe Tipu Temneparype 4°C B Tede-
HHUE OJHOTO dYaca. MynbTHIMHEWHBIN CUTHANI S,-
COCTOSIHMSI MHIYLIMPOBAIM OCBELIEHHEM 00pa3LioB



B Teuenne 10 muH mpu temmeparype 200 K 6embm
CBETOM OT jammnbl HakanuBauus (500 Bt), mpomy-
LICHHBIM Yepe3 TeMI0BOH QUIIBTP.

OO0Opa31el, TpemHa3HAYCHHBIE IS H3MEpPEHUS
BBIXOJIa KHUCJIOpona W (iryopecreHIuu, Opanu u3
KOHEYHOT0 Ocajka MeMOpaH M pecyCHeHIUPOBaIH
B Oy(epHBIX pacTBOpax, B KOTOPHIX MPOBOIHIIACH
MOCJIEIHSSI TIPOMBIBKA IPENapaToB (C MCKIOYEHH-
eM MeOH), 1o KoHeYHOW KOHIIEHTpaluu XJj, pas-
HOMW 3 MI/MJI, M XpaHWJIM B KUAKOM a30Te.

Ynaneane CO, u3z OydepHOU Cpembl OCyIecT-
BIST IBYMsSI MYTSMH: JTHOO TPOIYyBaHUEM CpPEIbl
Bo3ayxoM, juiieHHbIM CO, (mpomyckaHueM BO3-
JyXa 4epe3 KOJOHKy, HanonHeHHylo 40% pacTBo-
pom NaOH), mu6o kungyeHneM U OBICTPHIM OXJa-
KIEHHEM pacTBOpa M IMOCIECIYIOUMM XpaHeHHUEM
€ro B TePMETUYHBIX YCIOBHUSX.

Wamepennst cnexktpo DIIP ocymecTisiin Ha
cnektpomerpe Bruker ESR-300 (X-auanason). [e-
tanu usmepenust DIIP npuBoasTcs mpu omMCcCaHUU
IKCIEPUMEHTAIIBHBIX PE3YJIbTaTOB.

BennunHy 1 KHHETHKY CBETOMHYLIMPOBAHHBIX
HU3MEHEeHUH (IyopecueHINH W 3aMEAJICHHOTO H3-
Jy4deHus: XJI HU3MEPSAIM B OIHOJIyYEBOM OITHYE-
CKOM CIEKTPOMETpE, COOpPAaHHOM B JTA0OPATOPHBIX
YCIOBHUSIX.

PE3YJIbTATBI

Cnexmpuot IIIP S,-cocmoanusa. VI3BecTHO, 9TO
OCBEILIEHUE KUCIOPOA-BBIICISIIOMNX MeMOpaH ¢o-
tocucteMsl 1l npu temneparype 200 K npusoaut k
00pa30BaHUIO S,-COCTOSIHUS, CTaOMJIBHOTO B YCIIO-
BUSIX KPHOTEHHBIX TeMIlepaTyp. DTO COCTOSHHE Xa-
pakTepusyercs curHagamu JOIIP nByx THUIOB: MyJb-
TWIMHEUHBIM CUTHAJIOM C IeHTpoM Ipu g = 2.0 u
LIMPOKUM CHHIJIETHBIM CUTHAJIOM C LICHTPOM IIpH g
= 4.1 (Casey and Sauer, 1984; Dismukes and Siderer,
1981; Zimmermann and Rutherford, 1984). Cnek-
Tpbl DIIP S,-cocrostaus OCII, nomyueHHbIE B NpU-
CYTCTBUH pa3HBIX KoHIeHTpanwuii noHoB HCO, , mo-
KazaHel Ha puc. 1. [IpencraBieHHbIE CIEKTPHI CO-
CTOAT, IO MEHbLIEH Mepe, U3 18 Xoporio paspenieH-
HBIX JIMHUH (a-e), IPUIICHIBAEMbIX OCHOBHOMY CO-
crostuio (S=1/2) terpamepa Mn. B o0Gpa3sue, He co-
nepxamieM MeOH, kpome curnana ML-S, nnaymm-
poBaisicst curHan npu g = 4.1 (e), OTHOCAIIMIACS K
CIIMHOBOMY cocTosiHuIo 5/2 knactepa Ca-4Mn. O6-
pasoBanue curtaia ¢ g = 4.1 kmacrepa Ca-4Mn
npenoTBpamaiocsk B npucytctsun MeOH (~3%) (a).

B oOpasmax, o00paGoTaHHBEIX (HOPMHATOM
BIUIOTH 10 KOHIeHTpauuu 10 MM, He TpOosIBHINCH
BUAMMBIE U3MEHEHUSI B MYJbTHIMHEHHOM CIIEKTpE
S,-coctostams (b). OmHAKO 3HAYNTETHHOEC WHTHOU-
poBanue curnaiga ML-S, npoucxoauso B oOpasuax,
00pabOTaHHBIX BBICOKMMHU KOHIEHTpauusmMu (>10

Detizues

MM) dopmuara. Ha puc. 1 n300pakeHBI CIIEKTPHI,
nofrydeHHsle mpu KoHneHTpauusax HCO, , paBHBIX
100 (¢) u 250 MM (d), cooTBeTcTBeHHO. VHrHOM-
poBanue curHaisa ML-S, mpoucxoaniio 3HAYUTEITh-
HO ObICTpee MpU KOHIEHTpAIHIX (popMuata MexIy
10 MM 1 100 MM 1 mocTeneHHo 3aMeJIAI0Ch PU
koHneHTpanusx HCO, Berme, yem 100 MM. B 06-
pasmax, oopadoranubix 250 u 500 MM dopmMuarom,
MHTEHCUBHOCTH OCTATOYHOIro curaaia ML-S, Obln
MOYTH OJMHAKOBBI U COCTABIISUTH MPUOIUZUTEIEHO
25+15% OoT MHTEHCHUBHOCTH CHTHaja, OOHapy>KeH-
HOTO B KOHTPOJIBHOM TMpemapare. B mpucyrcTBum
(hopMuaTa He HAOIOJANTUCH U3MEHEHUS BEIIMYMHBI
CBEPXTOHKOTO paCIIEIUICeHUs] B CHEKTpax CUTHaia
ML-S,, 9T0 MOXET CBUICTEILCTBOBATH O BO3MOX-
HOHM IPUHAJICKHOCTH OCTAaTOYHOTO CUTHAaja K He-
WHTUOMPOBAHHBIM IICHTPAM.

T I T I T I T I T
1000 2000 3000 4000

MarnutHoe none ('c)

Puc. 1. Crnexrpsr OIIP S;-coctosauss OCII B mpucyTct-
Bun 10 MM (¢) u 250 MM (d, f) popmuara, B npucyTcr-
BuM 3% Metanoda (a-d) u 6e3 meranona (e, f). Bee criek-
TPBI HOPMAJIM30BAHBI B COOTBETCTBUH C CUTHAJIOM DPalH-
Kaja Tupo3uHa Yp (M3MEPEHHOro MPU MOIIHOCTH MHK-
poBosHOBOro u3nyuyeHus 0,8 MkBT u monmynauuu am-
IUIUTYI6I MarHUTHOTO 10J1s 3,2 1°C), ABNAIOINUMCS BHYT-
penauM ctangaptoM OCII. [TapameTpsl, ycTaHOBIEHHBIE
IPU U3MEPEHHUNU: YaCTOTa U MOILHOCTh MUKPOBOJIHOBOI'O
mnyuenus: 9,42 oI'n u 3,2 MBT, cooTBeTCTBEHHO; am-
IUIUTYAAa MOy UMK MarHuTHoro noist 10 I'c; remnepa-
Typa 6 K.
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Puc. 2. (A) 3aBucumocts nHTeHCHBHOCTH curaanoB DIIP ML-S, (¢) u Qa Fe*' (b) or koHueHTpammun
noHoB (opmuara B MemOpanax OCII. (B) Koppensauus cHWKEHHS WHTEHCUBHOCTH cuTHama ML-S, u
pocta natercuBHocTH HCO, -nHAyImMpoBanHOrO curHana Q A -Fe?.

Bropoii curnan S;-coctosaus potocuctemsr 1,
00HapyXKMBaeMBIA B TIO3UITHH g = 4.1, MOCTETICHHO
BO3pacTai ¢ yBenundeHneM KoHueHtpauuih HCO, .
[Ipu xormeHTpanuu Gopmuara Beime, vem 100 MM,
B npucytctBuu 3% MeOH, B cniektpe (d) Habmo-
JAJIOCh  3aMETHOE yBEJIMYeHHE WHTEHCHUBHOCTHU
curHana g = 4.1. Ilpu 3ToM UHTEHCUBHOCTH CUTHa-
nma g = 4.1 cocTossHms S, ObIJIa CpaBHMMA ¢ WHTCH-
CHUBHOCTBIO 3TOTO XK€ CHTHaJa, OOHApy)XKEHHOTO B
CIIEKTpe KOHTPOJBHOTO oOpasma (e) 6e3 MeOH. C
pPOCTOM KOHIIEHTpanuu ¢dopmMuara BILIOTE 10 250
MM WHTEHCHBHOCTh curHasa g = 4.1 yBenuuuBa-
J1ach, B TO e BpeMsl, Kak OTMEYajoCh BBIIIE, UH-
TEHCUBHOCTh curHaia ML-S, ymenbmanace. Cre-
IyeT OTMETHUTh, YTO ACHCTBHE MOHOB (popMuara Ha
curgan ML-S, ucdezano mocie mpomsiBaHus (Hop-
MHUaT-00paboTaHHBIX MeMOpaH OyQepHBIM pacTBO-
poMm, HeconepkamieMm nousl HCO,; .

Cnexmpur IITP komnnexca Q -Fe**. B do-
tocucteMme 1l B mpucyTcTBun dpopmuata moj aeucT-
BHEM cCBeTa umHAyuupyercs curian OIIP npu g =
1.82, mnpunuceiBaeMblii BOCCTAHOBJIEHHOMY CO-
CTOSIHUIO aKIIETITOPHOTO KOMITJIEKCa QA-Fe2+ (Qa™-
Fe*") (Vermaas and Rutherford, 1984; Rutherford
and Zimmermann, 1984). B skcnepumenTax, mpo-
BEJICHHBIX HaMH, B KOHTPOJILHBIX OOpasnax mnpu
MOIIHOCTSAX MHKpPOBOJHOBOTO M3myueHHs 3,2 MBT
curnan Qa -Fe*™ B obmactn g = 1.82 He o6Hapy-
kuBaincsa. OgHako B GpopMuaT-o0paboTaHHBIX TIpe-
napatax (npu xonuentpauun HCO, Oonbiie, yem
10 MM), ocsemenHbix mpu Temreparype 200 K,
curnan Q" -Fe*" momyuan passutue u ero poct co-
ITyTCTBOBAJI YMEHBIICHUI0O HHTEHCHUBHOCTH MYJIb-
TUIIMHEWHOTO curHana S;-coctosinus (Puc. 1, ¢, d).
Curnan DIIP kommmekca Qa -Fe®* Bospacran ¢
yBenuueHneM KoHneHTpammu HCO, wu mocturan
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HACBIILICHUA NTPU KOHIIeHTpauuu 250 MM.

3aBHCHMOCTh yMEHBIIEHUS HHTEHCHBHOCTH
curHania ML-S, 1 yBenu4yeHHUs CUTHala QA'*—FG:2+
OT KOHIIeHTpanuu (opMuaTa MOKa3aHBl Ha pUC. 2
(manenb A), KOTOPBIH JEMOHCTPUPYET CTEXHOMET-
pUYHYIO TPOTOPIIMOHATBEHOCTh UX 3aBUCHMOCTEH
oT KoHIeHTpauuu (opmuarta (manenb B). Takas
koppensiius curHainoB EPR (curnamer ML-S, wm
Q4 -Fe’") MoxkeT yka3blBaTh Ha TO, YTO HOHBI
HCO, 3amennsitor nepeHoC 3IEKTPOHA B JOHOPHOM
U aKIEeNTOPHOI JacTsx ¢orocucteMsr 1.

Cuznan JIIP muposuna Y,. Curnan okwc-
JIEHHOTO THPO3UHA Y7 U3MEPSUIH [IPU TEMIIEPATYPE
77 K. Pangukan tupo3uHa Y7 ObUT 3aXBaueH OCBe-
meHrneM (hopMuaT-o0padOTaHHBIX 00pa3oB TIpH
temnepatype 253 K B Teuenue 1 MUH U OBICTPBIM
3aMopakuBaHUeM WX B xkujakoM a3ore (Kodera et
al., 1995). Ha puc. 3 nemoHCTpupyeTCs TOSIBIICHUE
curHana EPR panukana tuposunHa Y., 3axBauen-
HOTO BO BpEMsl OCBEIICHMsI 00pa3iia B MPUCYTCTBUU
250 MM ¢opmmuara. CriekTp a MOKa3bIBae€T CUTHAI
THpO3uHa Yp, 3apPErHCTPUPOBAHHBIN B 00pasiax,
WHKyOUPOBAaHHBIX B TEMHOTE, B TO BpEeMs Kak
CHCKTp b TPEICTaBISET CBETO-UHAYIIMPOBAHHBIN
CHIHAJI, B KOTOPOM paJuKalbl THPO3HHA Yp U Y7
OBLTM  3aperUCTPUPOBAHBI BMECTE. Pa3HOCTHBIMA
CIIEKTp (€) COOTBETCTBYET CHUTHAIy OKHCJICHHOIO
THPO3UHA Y7 , KOTOPBIA MOKET CBHICTEIbCTBOBATh
0 3aMeIJIEHUN JOHWPOBAHUS 3JIEKTPOHA OT KilacTe-
pa Ca-(Mn), B nmpucyTcTBUM UOHOB (hopmuata. MH-
TEHCHBHOCTh CHTHAJIA pajukaia Yz , 3aXBaYCHHOTO
OCBEIIIEHNEM, COCTaBIsuIa MpuoOIm3uTensHo 50% oT
CHI'HaJIa OKHUCIICHHOIO THPO3WHA Yp', YTO KOJHYe-
CTBEHHO TIOYTH COCTAaBISIET CTEXHOMETPUIO C
YMEHbBIIIEHUEM WHTCHCUBHOCTH MYJIbTHIMHEHHOTO
cUTrHajia S; COCTOSIHUS.
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Puc. 3. UnnyuupoBanue curnana JIIP tuposuna Y7 B
npenaparax ®CII B npucyrcreun 250 MM ¢dopmuara
npu pH 6,0. OcBemenue B TedeHue 1 MuH npu Temmnepa-
Type 253 K u OpicTpoe 3amopaxuBaHue ooOpasna (b) BbI-
3BIBAIOT MHAYKINIO CHTHANA Yz (¢), HIMEIOMIEro WHTEH-
CHBHOCTB, paBHYyI0 ~50% ot curnana Yp' (a). ITapamer-
pBI, YCTAHOBJICHHBIE NPH W3MEPEHMHU: 4acTOTa U MOIL-
HOCTh MHKPOBOJHOBOTO m3myudeHust 9,32 ol'm m 12,5
MKBT, COOTBETCTBEHHO; aMIUIMTyJa MOIYJISALUH Mar-
HutHoro nosis 3,2 I'c; temneparypa 77 K.

Buvioenenue kucnopooa ¢omocucmemoni I
MemoOpansr OCII, obpaboTanHble (GOpMHATOM IO
CXEM€, aHAJIOTMYHOW MCIIOJIb30BAHHOM ISl MPUIrO-
TOBJEHHA O0Opa3loB IJsl NMPOBEICHUS H3MEPEHUS
OIIP, pecycrienaupoBaii B TakoM ke Oydepe, mc-
TOJIE30BAHHOM JJIsT 00pabOTKH, ITOCIIE Yero MPOBO-
T U3MepeHHs BbIXoja kuciopona. llomydeHnHsie
pe3yabTaThl MPOAEMOHCTPUPOBAHBI HA pHC. 4, KOTO-
pBIA CBHAETEILCTBYET O TOM, uT0 HOHBI HCO, mpu
KOHLICHTpalMsAX MEHbIIe, 4eM | MM, He BBI3BIBAIH
3aMETHOTO M3MEHEHHUS B CKOPOCTH BbiAeneHus O,
(xpuBas a). DddexkruBHOoe wuHTHOMpOBaHHE O>-
Beestomiel aktuBHOCTH PCII mposBisAiocs npu
KOHLEeHTpamsax Qopmuara Oonbmie, yeM 5 MM, a
50%-e MHruOUpPOBaHUE JOCTUTATOCH B MIPUCYTCTBHU
40-50 MM dopmmuara. Takoe pe3xoe HHTHONPOBAHUE
MPOUCXOAUIO BIUIOTh A0 KoHieHTparuun HCO,™
paBHoit 100 MM, mocie 4dero, B mpezenax KOHIICH-
Tpammu  popmmara 100-500 MM, cienoBano Me-
JeHHoe yMeHbleHue Bbixoga O, BmioTh 10 20%.
OTH pe3ysbTaThl HAXOAATCS B COTJIACHU C TAHHBIMH,
MOMYYEHHBIMH TIPH HM3MEPEHWH HMHTHOMPOBAHUS
curaaiga ML-S, u oOpazoBanus curHaia QA°’-F62+.

Wnrnbupyromee aeiicteue nonoB HCO, Ha

Detizues

BBIXOJI KACJIOPOZa TOXKE MMEJI0 OOpaTUMBIA Xapak-
tep. Ilocne mpomeiBanus npenapatoB PCII, mox-
BeprHyThIX 00padoTke nonamu HCO, , B cpene He
comepkameid  (¢opMuaT, BBIICICHHE KHCIOPOAa
BOCCTaHABJIMBAJIOCH MOYTH MOJHOCTHIO A0 3Haue-
Hus Oonee yem 90% (kpuBasi b) BETUYUHBI BhIJIE-
nennst Oy, CBOMCTBEHHOT0 KOHTPOJIHLHOMY 00pasily.
Ccputasick Ha 3TH Pe3yJIbTaThl, MOKHO 3aKITIOUUTH,
YTO UHTUOUPOBAHUE BBIACIEHHS KUCIOPOJa MOXKET
OBITh BBI3BAHO 3aMEICHHEM IIepeHOCa 3JIEKTPOHA
u3-3a cBsa3piBaHug Gopmuara ¢ OCII, paBHOBEpo-
ATHO, B €€ IOHOPHOH HMJIM aKIEeNTOPHOM CTOPOHAX.

Buigenenue O, (%)

0 100 200 300 400 500

®opmuat (MM)

Puc. 4. 3aBucumocts BbIxoma O, OT KOHIICHTPALUH
topmuara B mpenapatax OCII. ITocme 06paboTKu MeM-
OpaHBl pecyCHeHIUPOBAINCH B TeX ke Oy(epHBIX pac-
TBOpAax, KOTOPbIE COJEPKAIH PA3INUHbIE KOHIIEHTPAUU
(dopmuara (a) u B Oydepe, e conepxaniem popmuar (b).
Cpena uzmepenus coxaepxana 50 MM MES-NaOH (pH
6,1), 300 MM caxapo3sl, 5 MM NaCl, 5 MM CaCl,, IMM
EDTA u 3% MeOH. B kauecTBe akienTopa 3JeKTpoHa
ucnions3oBaincst PpBQ (200 MkM, pacTBOpeHHBIH B
DMSO). V KOHTpOJBHBIX 00pa3loB CKOPOCTH BBIAEIE-
mus O, 6buta paBHa 400+£20 MkMomb O,(Mr Xor) 'u ',
W3mepenns nmpoBoamin npu Temrmeparype 25°C mpu He-
MPEPHIBHOM OCBELICHUM HACBIIIAIOIIAM CBETOM, IIPO-
MyIOIeHHBIM dYepe3 CTeKISHHBIH cBeTopuiabTp RS0
(A>650 um, Toshiba).

Buvixoo ceemo-unoyuupoeannoii  ¢ayopec-
uenyuu xaopogunna. VIsmeHeHHEe OKHUCIUTEIBHO-
BOCCTaHOBHUTEIFHOTO COCTOSHUS AJIEKTPOHHBIX KO-
(hakropor (Hanmpumep Pheo nnmu Qa) hoTocucTemsr
II BbI3BIBaeT HW3MEHEHHWE KBAaHTOBOTO BBIXOAA
thayopecuennmuu xmnopodma (Puc. 5, a) or ypos-
i Fy (korma Qa He 3apspkeHa), Ha3bIBacMOU "ObI-
cTpoi”" wnu "moctosHHOW" QuIyopecleHIuel, 10
MaKCUMaNbHOTO ypoBHS Fy (korma mnpowmcxomut
CBETO-MHAYIMPOBAHHOE WM XMMHYECKOE BOCCTa-
HOBJICHHE Qp).
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dnyopecueHuuns (0TH. ed.)

|
N
3amepnneHHoe nsny4deHne

300 400 500

Bpewmsi (cek)

Puc. 5. JleiictBue 6ukapOonata u (hopMHuarTa Ha BEIXOJ uryopecieHnnd X (a-h) 1 3aMeJIeHHOe U3IydeHue cBeTa (i, j)
y HeoOpaboTaHHBIX (g, ¢) u nmuimeHHbIX Ki1actepa Ca-(Mn)y (b, g-j) npenapatoB @CII B oTcyTcTBHE (C) M B IPUCYTCT-
Buu 5 MM HCOj;™ (d), B npucyrcreuu 20 MM HCO, (e) u 20 MM HCO, mtoc 5 MM HCOj5™ (f), B npucyrcrBun 4
Mn/PL] (g, i) u 4 Mn/PL] nuiiroc 5 MM HCOj3™ (4, j), uamepennbix npu 3naueHnn pH 6,3. J{ist Bo3Oyxaenus ¢uryopec-
HEeHIMK ObLT ucrnosib3oBaH cnadsiit (0,05 BT/MZ) HU3MEPUTENIbHBIA CBET ¢ JUIMHOU BOJNHBI A=490 HM. VIHTEHCUBHOCTH
neiicTByromero (A>650 HM) cBeTa, BBI3BIBAIOMIEr0 (HOTOXHMUUECKYO peakiuio B OCII, 6bu1a pasua 200 Br/m” (1, 2, 7-
10) u 50 Br/m” (c-f). Konnenrpamus Xi paBHa 10 MKI/MI. A — BKIIOUEHHE H3MEPHUTENBHOTO cBeta; 1(|) — BKIIOUeHHE

(BBIKITIOUCHHE) JCHCTBYIOIIETO CBETA.

[Ipn m3MmepeHun BbIXOAa (IyOpeCcUECHINH U
3aMEIJIEHHOTO M3IIy4YeHHS XJI Majblii 00beM MeM-
Oopan OCIl mpombIBai pecyClneHAMPOBAHHEM B
HCO; -o0eqnennom Oydeprnom pactBope (50 MM
MES-NaOH (pH 6,1) u 35 MM NaCl) u nearpudy-
rupoBanueM npu 30000xg B Teuenne 20 mun. Oca-
JOK MeMOpaH BHOBb PECYCIIEHAMPOBAIU B TOM XK€
OydepHOM pacTBOpe A0 KOHEUHOH KOHIICHTPAIIUH
X1, paBHOHM 3 MI/MII, ¥ BBIICPKHBAJIA B TEMHOTE Ha
JbAy B TE€pMETHYHOM cocyae. HemocpencTBeHHO
nepen u3MepeHneM 10 MK cycrieH3un MeMOpaH
OCII pazbaBmsmi 10 3 MII J00aBICHUEM H3MEPH-
TENILHON Cpefibl (KOHeYHAas: KOHLIEHTpalus X Oblia
paBHa 10 wmkr/mi), comepxameid qubo HCO, wu
HCO;™ (B OoTmeaBHOCTH WM COBMECTHO), JHOO
obeauennoit HCO;3™ (koHTpOJIB).

Uzmenenuns: Beixoma (ryopecueHuuu X, BbI-
3BaHHBIE BOCCTAaHOBJICHHEM IUIACTOXWHOHA QA B
pe3ynbTaTe  CBETO-WHAYILUPOBAHHOTO IepeHoca
anekTpoHa B ¢orocucreme I, B mpucyTcTBUM U B
orcytctBue noHoB HCO; uwnu HCO,, mokaszaHsl
Ha puc. 5. Jlo6asnenne sx30oremHoro HCO;5™ (5 MM)
k MemOpanam ®CII, nmpeaBapuTenbHO OUUIIEHHBIM
OT MOHOB OWKapOOHATa, MPUBOAMIIO K YBEINICHHUIO
riepeMeHHON (hmyopectieHuu X (¢, d). B npucyT-
ctBun nonoB HCO, (20 MM) Takxe TIpOUCXOIUI0
yBeJIUUEHHE MEepeMEeHHON (IIyopecleHIun X Ta-
KHM ke 00pa3oM (e), KaK 3TO HMPOUCXOUIO B TIPH-
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cyrcreuu nonoB HCO;™. Ilpu aTom crmaboe yBenu-
yeHne (IIyOpEeCeHIIMN TPOUCXOIMIO TakXKe Ha
yposae F, moxn aeiictBuem cnaboro u3MepuTeIbHO-
ro ceera (e). Takoe moBenmeHne BoIXOAa QIryopec-
meHu X B mpucyTcTBuu noHOB HCO, wmm
HCO;™ cBumerensCTBYyeT O NEUCTBHHM 3THX HWOHOB
Yyepe3 akienTopHyw memnb (orocucremsl 11. OnHa-
KO TIpu 3TOoM coBMecTHoe mobasienne HCO, (20
MM) u HCO;™ (5 MM) He BBISBISIIO aJAUTHBHOTO
neiicteus. Hamportus, no6aenenne 5 MM HCO; B
npucytcteun 20 MM HCO, cHuxano BbIXOf me-
peMeHHOU QuryopeciieHInn X1 MOYTH 10 YPOBHS,
HaONI0IaeMOTO B NPUCYTCTBUM TOJBKO OJHOTO
HCO;™ (f), 9ro cBUAETENbCTBYET O BBITECHEHUU
nonoB HCO, wu3 mecra CBSA3BIBAaHUSA 3HAYNUTEILHO
MaJIbIMU KOHIICHTPaUsIMH HOHOB OMKapOOHaTa.
Heticteue nonos HCO, u HCO; B oTnenbHO-
CTH M WX COBMECTHOE JIeiCTBHE Ha BBIXOJ Iepe-
MeHHOH (yopecteHIMH X1 OBUIO MCCIIEIOBAaHO B
nuanazone 3HaueHuid pH mexny 5,9 u 7,5 u ne-
MOHCTpHpyeTcss Ha puc. 6. Kak mokaswsByloT 3TH
MOJTydeHHbIE 3aBHCHMOCTH, 3HAYMTEIHHOE IEWCT-
Bue pobGamieHHsix HCO, m HCO; Ha mepemeH-
Hyo QuyopecueHiuo X HaOII0AanoCch NpH 3Ha-
geausx pH<7,0 (HCO; -oGenHeHHBIN Oy(epHBIit
pacTBOp), B TO BpeMs Kak mpu 3HaueHusx pH>7,0
(HCOj; -o6oramiennsiit 0y¢epHbIii pacTBOp) Cylie-
CTBEHHBIX Bo3geucTBuil dk3orenHoro HCO; wu



HCO, obHapyxeHO HE OBLITO.

B memOpanax ¢otocuctembl II, mummeHHBIX
knacrepa Ca-(Mn)s, 0OpaTHOE BOCCTaHOBJICHHUE Tie-
peHOCa 3JIEKTPOHA C MOMOIIBIO 3K30I€HHOro Mn
TpeOyer Takxke mnpucyrctBus moHos HCO;. B
HCO; -o6ennenHo# cpene wiu B cpele co 3Haye-
HueM pH < 6.5 nepenoc snektpona B OCII, uccne-
JIyeMbIi C TIOMOILBbI0 HM3MEPEHUs TEepPEMEHHOU
(ayopecuiernnn  XJ1, BOCCTaHABJIMBAJICSA IPH JO-
Gapnenuu 3-5 Mn®/PI] B mpucyrctBHE 5 MM
HCO;™ (g), o yeM HEOJHOKpaTHO COO0OIIaIoch B
pasmmunbix myonukanusax (Klimov et al., 1995a;
1995b; 1997) u 4TO UHTEPIPETUPOBATIOCH KaK yda-
cTHe GHKapbOHaTa B 0ONErdeHNH) CBA3bIBaHMsa Mn®"
U IIepeHoca MIEKTPOHA Ha JTOHOPHOH ctopoHe. Ha-
IO OTMETHUTh, YTO TaKOTO pOCTa IEPEMEHHOM
¢nyopecueHuny X1 HE NPOUCXOAMIO B MPUCYTCT-
Bun nonoB HCO, u Mn?", uro eme pas ykasbisaer
Ha Halnuuue (OpMUAT-3aBUCHUMOTO Y4YacTKa WHTH-
OupoBaHHA B JOHOPHOI YacTu ¢otocucTeMsr 11.

0.7

03 T T T T T
6.0 6.4 6.8 7.2 7.6

pH

Puc. 6. 3aBucumocts aktuBHOCTH PCII oT 3HAUeHUs pH
cpenbl B orcyTcTBUE (a), B npucyTetBun 5 MM HCO;5 ™ (b,
d) u B npucyrctBun 20 MM HCO, (¢, d).

3ameonennoe uznyuyenue xaopoguina. B pa-
00Te Tarke OBLTO MCCIIETOBAHO 3aMEJICHHOE M3ITy-
yenue (3U) cBera, MCIycKaemoro XJopohuiioMm
@®CII B pesympTaTe  peKOMOMHAIMH  HOH-
pamKaneHON maphl [Peso Qa™]. VIHTEHCHBHOCTH M
KMHETHKa 3TOro cBeueHusi B HatuBHOM DCII BO
MHOTOM ONpEICNSeTCS PeakUsIMH paBHOBECHS Ha
ee JIOHOPHOM M aKLUENTOpHOU cTopoHe. OTMETHM,
YTO MHTEHCUBHOCTb 3aMEJIEHHOTO W3Iy4YeHMs XJI
Bbicoka, korma @OCII mepen neiicTBHeM BO30YX-
JAIOIIETO CBETa HAXOOUTCS B COCTOSSHUM PggoQa
(0OBIYHO YyCTAaHOBIICHHOE B TEMHOTE), B TO BpEeMS
Kak cocTosHUe Pggy Qa MM PeggQa™ He sBISIETCS
ONarompusTHBIM JJIi WHIYKIIMA 3TOTO CBEYCHUS.

Detizues

Jpyrumu cnoBamu, i1 HHIYKIUH BBICOKOT'O BBIXO-
Jla 3aMeJJIeHHOTo n3mydeHust Xi Tpedyercs 3¢ dek-
THUBHBIA MEXaHU3M, 00eCIeYHBaIOIIMi OBICTpOE 10-
HUpoBaHHe Ha Pgg” M OKMCIIEHHE TLIACTOXHHOHA
Qa.

B wmemOpanax ¢ortocuctemsr 1I, numeHHBIX
knacrepa Ca-4Mn, B OTCYyTCTBHE OMKapOOHATa JK-
sorennslit Mn>" (1-8 Mn”*/PL]) BbI3bIBaT HecyIe-
CTBEHHOE M3MEHEHUE WHTEHCHBHOCTH 3aMeIJICHHO-
ro m3nydyenus (Puc. 5, i), 4T0O MOXKET CBUICTENLCT-
BOBATh WJIM O CJIAOOM OHUPOBAHUU 3JIEKTPOHA Ha
Peso " (Hakommenue Pggo Q,), WIM O CHIBHOM JIO-
HUPOBAaHUU W HAKOIUICHHH COCTOSHHS PegoQn" B
peakunoHHBIX HeHTpax. OOHAaKo, KaK CTaHOBUTCS
SCHBIM W3 BBIIIECKa3aHHOTO, /J00aBJIE€HHE TOJBKO
oaHOro Mn’" He CIOCOGCTBYET MEPEHOCY AMEKTPO-
Ha B OCII ¢ BBICOKOW MHTEHCUBHOCTBIO, UTO OTpa-
JKAETCsl Ha BEJIMYMHE [IEPEMEHHON (IIyOpecleHIINH
X711, KOTOpast, B CBOIO O4epeib, CBsI3aHa C HAaKOILIe-
HHUEM COCTOSTHHUS PggoQa" B PEaKIMOHHBIX IIEHTpPAX.
Omnako B mpucyTcTBuu noHos HCO;™ (5 MM), mo-
OaBJIEHHBIX BMECTE C DK30TCHHBIM Mn2+, Ha0II0a-
JIOCh 3HAYUTENBHOE YBEIMYEHHE HWHTEHCUBHOCTH
3ame uieHHoro usnydenns Xiu (Puc. 5, j), uto mo-
KET OOBSICHATHCS OJOKMPOBAHHWEM IEIH IEepeHOCca
9NIeKTpoHA Ha ypoBHE QA" , BBI3BIBAIOIIEM OBICT-
phlii Bo3BpatT snekTpoHa oT Qa Ha Py u pere-
Heparuio cocTossHuS PggoQa B PLI, 9ro, B cBoOIO
ouepenb, SBISIETCS ONArONpHATHBIM COCTOSHHEM
JUIs. BOBHUKHOBEHMSI 3aMEUIEHHOro n3nmyueHus XJI
C BBICOKOM MHTEHCUBHOCTBIO.

OBCYXJIEHHUE PE3YJIBTATOB

3HaueHne 6uxkapOoHaTa I aKTUBHOCTH (HOTO-
cucteMbl [l MHTEHCHUBHO 00CYXIaloCh B PaHHUX
uccnenoBanusax (Blubaugh and Govindjee, 1988;
Govindjee and van Rensen, 1978; 1993; Stemler,
1980; 1982; Stemler et al., 1974; Stemler and
Govindjee, 1973; van Rensen et al., 1999), u maxe
ObUTa TpEIJIOKEHA MOJCAb OKHCICHUS BOJBI,
Bkimovaromias HCO; B kauecTBe MemuaTopa
(Metzner, 1978). [1o3gHee OBLTO MTOKA3aHO, YTO aK-
neniropHast cropoHa OCII oTBedaeT 3a CBA3BIBAHHE
u o¢yukuun HCO;  (Blubaugh and Govindjee,
1988b; Govindjee and van Rensen, 1978; 1993;
Jursinic and Stemler, 1982; Jursinic et al., 1976;
Stemler, 1982; van Rensen et al., 1999;
Wydrzynski and Govindjee, 1975). beuto cnenano
NPEANONIOKEHNE, YTO OUKAPOOHAT SBISCTCS OJJHUM
13 TUTaHIoOB HeremoBoro xkene3a (Deligiannakis et
al., 1994; Diner and Petrouleas, 1990; Petrouleas
and Diner,1990; Hienerwadel and Berthomieu,
1995; Jursinic and Stemler, 1984; Petrouleas et al.,
1994; Stemler and Jursinic, 1993) u uTo HOpMab-
HBI mepeHoc 3ekTtpoHa ot Q,° Ha Qp Tpebyer
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nMeHHO cBs3piBanusa annoHa HCOs; ¢ HEreMoBBIM
Fe. Ilpenmonoranoch, 4YTO MECTOM CBS3bIBAHUSA
(dopmmaTa MOXeT sIBIATBCS HeremoBoe Fe, pacro-
JIOKEHHOE MEXIy aKIENTOpaMu MIEKTpoHa Qa H
Qg, 1 ero nHrHOUpyOMMA 3gdekt B horocucreme
II coctout B koHKYypeHTHOM BhITecHeHMH HCO3™ 13
MECTa €ro CBSI3bIBAHUSL.

B wuccnenoBanusix cepeaunbl 1990-x romos
OBUTIO TIOKAa3aHO, 4YTO WHTUOMpPOBaHHE IIEPEHOCA
anekTpoHa Ha JoHopHOU cropoHe DCII Tpedyer
Oomnee HU3KOM (MeHbime, yeM B 1000 pa3) KoHIICH-
tpauu ¢opmuara (Klimov et al., 1995a; 1995b),
yeM Ha ee akuentopHoi cropone (Deligiannakis et
al., 1994; Petrouleas et al., 1994). bputo BBICKa3aHO
MHEHHE, 9YTO OMKapOOHAT, BOBMOXHO, YIaCTBYET B
o0pazoBanuu (yHKIMOHANIBHOTO Kiactepa Ca-4Mn
WM JTATaHOUPYETCS. U yYacTBYET B PEryJIALUH pe-
IoKC cBoiicTB kiactepa Ca-4Mn (Baranov et al.,
2004; Dasgupta et al., 2004; Dismukes et al., 2001;
Klimov et al., 1995a; 1995b; 1997). dpyrumu wuc-
cnemoBarensamu (Stemler and Lavergne, 1997) To-
ke OBLIO MMOKa3aHO, YTO aHTarOHUCT OMKapOOHAaTa
— QopMmuar Takke MOXET MOIU(PHLIMUPOBATH CTa-
ounbHOe B TeMHOTe Si-coctossnue PCII, yro Mo-
XKET BbI3BIBATh HAKOIUICHHE COCTOSHUS Sp C He-
OOBIYHO BBICOKUM BBIXOJIOM.

Taxum 00pa3oM, pasHBIMH TPYIIIAMHU HUCCIIEA0-
Bareyiell B OOMICH CIIOKHOCTH OBLIM TIPEIIOKEHBI
JIBA OCHOBHBIX, U B TO K€ BpPEeMs IPOTUBOIOJIONK-
HBIX Y4acTKa CBSI3bIBaHUS OukapOOHaTa, KOTOpBIE
perymupyoT ¢yHkiuu (ortocuctemsl 1. Mmu sB-
JIIOTCS, C OJHON CTOPOHBI, aKIENTOpPHAs CTOPOHA,
u c napyroii, nonopHas cropona OCII (BeposTHO,
knactep Ca-4Mn nim ero 6JTM3KOe OKpY>KEHUE).

OcHOBHBIE pe3yJbTaThl, NOIYUECHHBIC B HalleH
paboTe, MOTYT CYMMHPOBAThCS CIEAYIOIIUM 00pa-
30M: 1) mHruOuWpoBaHue OOpa3OBaHUS MYJBTHIIH-
HEHHOro cUrHana S,-COCTOSHHS M BBIAEICHUS KH-
ciopoaa GpopMuaToMm; 2) cBeToBast HHAYKIUS palu-
Kama THpo3WHa Yz B OPHCYTCTBHU (popmuara; 3)
obOpazoBanue curHana DIIP B obmactu g = 1.82,
CBOMCTBEHHOI BOCCTAHOBJIEHHOMY AaKLENTOPHOMY
xommrekcy Q, -Fe’”; 4) pocT BbIXoz1a mepeMeHHot
¢nyopecueHund X7 B NPUCYTCTBHH SK30TE€HHBIX
noHoB HCO; mw HCO,™; 5) yBeIn4eHne aMILTUTY IbI
MUJUTUCEKYH/THOM KOMIIOHEHTH! 3aMeJIEHHOTO W3-
ay4yeHust Xa B npucytctBun nonoB HCO;™.

Heo6xomumo oTMETHUTH, YTO B HCIIOJIb30BAH-
HBIX HaMU TIpernaparax He ObUIO HalIeHO M3MEHe-
HUH HHTEHCHUBHOCTH curHaia ML-S,, BEIXoma Ku-
cliopoja M MepeMeHHOH duryopecteHuuu X mpu
HHU3KUX KOHIICHTPAIUAX HOHOB (hopmuaTa (<1 MM),
4yTo mpoTuBOopeunT pesyabratam (Klimov et al.,
1995a; 1995b), yrBepxknaemuM 3pPexTuBHOE NEH-
CTBHC HHM3KHMX KoOHIEHTparuii woHoB HCO, (<1
MM) Ha MepeHocC 3IEKTPOHA Ha JOHOPHOM y4YacTKe
¢dotocucremsr I1.
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[IpencraBneHHble HaMH JaHHBIE TIO3BOJISIIOT
MO-ZIPyTOMY HMHTEPIPETHPOBaTh (PYHKIHIO OUKap-
Oonara B ¢portocucteme II. Bonee BeposiTHBIM 00B-
SICHEHHEM IIOJIy9eHHBIX JTaHHBIX MOXKET SBUTHCS
MOJIeNb, BKIIIOYAIOIIas OJWH YYacTOK CBS3BIBAHUS
OukapOoHaTa M JBa yyacTKa CBsI3bIBaHUS popMuata
(OIMH M3 KOTOPBIX SBISIETCS MECTOM KOHKYPEHITUU
¢ bukapbonaTom) B porocucreme II.

[lepBbIM y4acTkOM cCBsi3bIBaHUS (hopMmHara, U
Y4acTKOM CBsI3BIBaHUS OWKapOoHaTa B (HOTOCHC-
teme Il siBHseTcs 3JIEKTPOH-aKIENTOPHBIA KOM-
mnekc Qa-Fe*". D10 cBa3bIBaHME SBIAETCA KOHKY-
PEHTHBIM, TprueM a(pPUHHOCTD CBA3BIBAHUS HOHOB
HCO;™ 3nauutensHO Bbllle, yeM y uoHoB HCO, ,
YTO TOATBEPXKAAETCS TeM (PakToM, YTO MpU H3Me-
peHHMHU TIepeMeHHOH ¢uyopeceHIun X1 GopMuaT
OBLT BBITECHEH M3 MECTa CBS3BIBaHUS Oollee HU3-
KAMH KOHIIEHTPAIMSIMH HOHOB OmkapOoHaTta. Ogn-
HUM U3 OOBSICHCHUH IMMOJYYCHHBIX HAMHU PE3yJbTa-
TOB MHTMOMpOBaHUs curHama ML-S, u BeeneHus
KHCIIOpoAa TpU BBICOKHX KoHmeHTparusax HCO,~
MOXET SIBIATHCS MMEHHO CBSI3bIBAHHE (popMHAaTa U
3aMeleHue ero B akuentopHoii cropone OCII Ou-
KapOoHaTOM. DTO MOXKET HAaWTH MOATBEPXKICHUE B
O0OHapYy)KCHHBIX HaMH (akKTaxX, CBUICTECIBCTBYIO-
MKUX O TOM, YTO KOHLEHTPAalWU HOHOB (QopMHuaTa
(10-100 MM), TpeOyeMbie niIs WHTHOUPOBAHUS
MYJBTHIIMHEHHOTO CHTHANIAa S,-COCTOSHUS U BHIJIe-
JICHUSI KHCJIOPOJia, CPAaBHUMBI C KOHIEHTPALUSMU
MOHOB (popmuara, HEOOXOAUMBIMH TS 3aMEAJICHUS
nepenoca snekTpona Mexay Q. u Qp, HaiigeHHO-
ro panee (Deligiannakis et al., 1994; Diner and
Petrouleas, 1990; Jursinic and Stemler, 1982; 1984;
1986; Petrouleas et al., 1994; Petrouleas and Diner,
1990). Penokc cocrosHHE KOMILTIEKCA QA-Fe2+ SIB-
JISieTCs OJTHUM M3 KITIOYEBBIX B Iepexofax S-IHKIa
OCII, 1 MOATOMY HU3MEHEHHE €r0 CBOWCTB MOXKET
UMETh 3HAYMTEIhHOE BIHUSHHE HA pacIlpeesieHue
S-cocTosgunii. CBUAETEILCTBOM ITOTO MOXKET CTATh
JMHEWHOE COOTHOILIEHHUE, MOJyYEHHOE MEXIy YBe-
muuenneM curiana Q, -Fe’ n yMeHbleHneM nH-
TEHCHBHOCTH  MYJIbTHIMHEHHOTO CHrHama S,-
COCTOSIHUSL.

UccnenoBanus MyTanuii aMHHOKHCIOT B Oell-
kax D; u D,, Haxomamuxcst B OJIN3KOM OKPY>KCHHH
Qa-Fe*-Qp, IpoBeeHHbIE Ha 3eCHBIX BOJOPOCIIX
C. reinhardtii v unanoGakrepusx Synechocystis sp.
PCC 6714, toxe BeisiBIIN KOHKypeHnuo HCO,/
HCO;™ na akuenTopHO# cropoHe ¢orocuctemsl 11
(Cao et al., 1991; Govindjee et al., 1991; Vernotte
et al., 1995). MarubupoBaHue nepeHoca 3JIeKTpOHA
B noHopHo# gactu @CII B 3aBHCHMOCTH OT M3Me-
HEHHSl €€ aKUENTOPHOH CTOPOHBI OBUIO TOKa3aHO
TaKKe HCCICNOBAaHUSAMH, NPOBEACHHBIMH Ha D
myTanTax C. reinhardtii (Xiong et al., 1998), y xo-
TOPBIX C TOMOIIBI0 TOYCYHOH MYyTallMd aprHHUH
OBUI 3aMeIleH IIyTaMaToM (MYyTaHT D;-R” ’E) wu



MetrnoHnHOM (MyTanT Di-R*’M). PesymapraTs! oTHX
UCCIIEZIOBAaHUHN TIOKa3alud HHU3KYI0 UYyBCTBUTEIb-
HOCTh TIOJYYCHHBIX MYTAaHTOB K (hOpMHUATy, OIpe-
NIEJIEHHYI0 Ha OCHOBE M3MEpEHHs] KHHETHKH (IIyo-
pecreHnnn X1, a Tak)Ke 3HAYUTEIbHO HU3KYIO CKO-
POCTH BBIJCICHUS] UMU KHCIOPOAA, YTO BKYIIE CBHU-
JIETeNBCTBYET 00 OTBETCTBEHHOCTH AaKIENTOPHOM
croporsl OCII B mpomecce koHkypeniuu HCO;™
/HCO, B ynoMsHYTBIX 00BEKTaX UCCIICOBAHUS.

OpHako, Kak IMOKa3aHO B MPEICTABICHHBIX Ha-
MU DJKCIIEPUMEHTANIbHBIX MAaHHBIX, (popmmar Ha-
MPSIMYI0 MOKET B3aUMOJICHCTBOBATH TAK)KE C KOM-
MoHeHTaMHu JoHopHoro ydactka @CII, Bo3MOXKHO,
Ha ypoBHe kiactepa Ca-4Mn unu THUpO3UHA Y.
IToaTBepkaeHUEM STOTO MOXKET SIBUTHCS HHTHUOU-
poBanue Beiaenenus O, ¢porocucremoii I, curnana
ML-S, u obGpa3oBaHue pajuKaia THPO3WHA Yz B
puCyTCTBHH (hopMHuaTa, KOTOPBIA, BO3MOXHO, HH-
THOMPYET EPEHOC AIEKTpoHa OT KiacTepa Ca-4Mn
Ha THPO3WH Y. MHAyNHMpOBaHWE CHUTHada OKHC-
JIEHHOTO THPO3WHA Y7 IOKA3bIBAET, YTO MEPEHOC
anekTpoHa ot kimacrepa Ca-4Mn Ha THpPO3uH Yz,
BO3MOKHO, 3aMeUIIeTC B S; COCTOSIHMM. YMEHb-
LIEHUE WHTEHCUBHOCTU curHaga ML-S, moxer
MIPOMCXOANTh W3-32 TPUBA3BIBaHUSA (opmmara K
y4acTky Onmuskomy Kk kmactepy Ca-4Mn, wnm Ha-
MpSIMYI0 K CaMOMy KIIacTepy. JTO MOXKET HaWTH
MOJTBEPXKJEHWE B MOABJIEHUU curHaia g = 4.1 B
MPUCYTCTBUH MOHOB (opmuata (Puc. 1, cnekrpsl ¢
U d) U yBEIIMYCHUU €T0 MHTCHCUBHOCTU C POCTOM
koHneHTparuud HCO, , 94To SBISETCS TPEIITOCHII-
KOIi Ji11 BBIBOJIA O BeITecHeHHu MeOH, cBsi3aHHOI0
¢ kmacrepom Ca-4Mn, ¢opmuarom (Force et al.,
1998), u TeM cambIM cBs3bpIBaHUS MoHOB HCO, ¢
kimactepom Ca-4Mn. Ilpu Takoil Bepcun JTHHEHHOE
COOTHOIICHNE, HAWJEHHOE MEXIY POCTOM CHTHajla
Q" -Fe’" M yMeHbIIeHHeM MHTEHCHBHOCTH MYyJIb-
TWIMHEHHOTO CHTHajJa S,-COCTOSIHMSA, JE€HCTBH-
TEJBHO MOXET OTpPakaTh TOT (haKT, YTO KOHCTAHTA
CBSI3BIBAHUS HOHOB (hopMHATa MOXET OKa3aThCs
MOYTH OJUHAKOBOM AJI1 JOHOPHOM M aKUENTOPHOM
yactu ¢orocucteMsl 1. OnHako, Mo Bceit BUIUMO-
CTH, 3TOT y4YaCTOK CBSI3bIBAHUS HMOHOB (hopMuaTa
MIPOUCXOANT BHE KOHKYPEHIIMA C OWKapOOHATOM,
MMOCKONBbKY mobasiienne monoB HCO; (BIWIOTH 10
10 MM) HHKaK HE BIUSJIO HA HWHTHOUpYlollee nei-
crBue HCO,, obOHapyxeHHoe B curHaie ML-S,
(TaHHBIC HE MTOKA3aHBI).

Uro kacaercs HaMW4Ks BBICOKOAG(PUHHOTO y4a-
ctka cBs3piBanug MoHOB HCO; Ha IOHOpHOHM cTO-
pore dQotocuctemsr I, mokazanHOoro B paboTax
(Allakhverdiev et al., 1997; Baranov et al., 2004;
Dismukes et al., 2001; Klimov et al., 1995a; 1995b;
1997; Wincencjusz et al., 1996) u sBnstomerocs oc-
HOBOM TSI HOBOT'O TOJIKOBAHUS POJIM OMKapOoHaTa B
KUCIIOPOJI-BBIIEINSIOMUX (POTOCHHTE3UPYIOUIUX Op-
rauusMax, TO, Ha Halll B3IJISi[, OHO SIBIISICTCS HECO-
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CTOSTENIbHBIM. JleHCTBUTENBHO, €CIIM Y4YUTHIBATh,
yto B HCO; -00eaneHHON OydepHOoi cpee Bee erie
MOKET MPUCYTCTBOBaTh 3-5% OukapOoHarta, TO MpH
HAIAYUN BBICOKOAG(GUHHOTO YJacTKa CBI3BIBAHHS
MOYKET OKa3aTbCsl HEOOBSICHUMBIM (PaKT yCHUICHHUS
nepeHoca 37eKTpoHa Ha goHopHOU ctopoHe DCII ¢
nomoIpio 3k3orednoro HCO;™.

Heo6xomumo oTMETHTB, YTO B MOJIEISX, pac-
cMatpuBarommx Qx-Fe’™ kak MecTo CBA3bIBaHHSA
HCOj5", yuutsiBanocs, uto ¢gorocucrema Il ocyre-
CTBJIICT HOPMAJIBHBIA MEPEHOC AJIEKTPOHA MEXIY
Q4" u Qg B mpucytctBuu wounoB HCO; ', B TO Bpe-
Ml KaK IIPH ero 3aMelIeHIH HOHaMu (opMHaTa Te-
PEHOC 3JIEKTPOHA Ha aKLENTOPHOH cTopoHe (oTo-
cucremsl II (Mexny mmacroxuHonamu Q. u Qp)
3ameqsterca. OgHaKo, MpPU TakKOM PaccCMOTPEHUH
npoOIeMbl, HEACHBIM OCTaeTcs (hakT, IoYeMy NpH-
CyTCTBHE OmMKapOoOHaTa YCKOpSET MEPEeHOC 3IIeK-
TpoHa B ¢orocucreme Il Mexnmy akuentopamu
snektpoHa QA" u Qp, B TO Bpems Kak ¢opmuar,
UMCIOIMNN XUMHYECKYIO CTPYKTYpY, ONU3KyI0 Ou-
KapOOHaTy, 3aMeIJIsieT 3TOT MPOILECC HAa TOM JKe
y4acTKe LIeNH MepeHoca NEeKTPOHA.

[Tonmy4yeHHBIE SKCIIEPUMEHTANIBHBIC PE3YIbTAThI
U UX aHaIU3 IO03BOJIWJIM HaM MPEIUIOKUTh HOBOE
CyXJIEHHE O MEXaHHW3Me ydacTus OukapOoHaTa B
HepeHoce JIEKTPOHA Ha akLEeNTOPHOM cTopone (do-
tocucTemsl 1l: Hanmune OmkapOoOHaTa, CBSA3aHHOTO
¢ akunentopHoit croponoir @CII, He yckopseT, a
HA000pOT, TaK *e Kak U (opMHAT, 3aMeIsIeT Te-
PEHOC BJIEKTPOHA MEX[IY aKLIENTOPaMH JIEKTPOHA
Q4" u Qp, B TO BpeMsi KaKk OTCYTCTBHE HOHOB
HCO; mmu HCO, compoBoxaaercst OBICTpbIM
yXO/IOM 3JeKTpoHa oT Q" Ha mIacToXuHOH Qg.
CormnacHo AaHHON MHTEPIpPETallid, OTHOCUTEIIBHO
HU3KUN BBIXOJ TEpPEeMEHHOU duryopecueHnun X,
0oOHapyXEHHBIH B OTCYTCTBHE MOHOB OMKapOOHaTa
win hopmuara, OOBSICHIETCS TOBOJBHO OOJIETUCH-
HBIM YXOJIOM 3JIEKTPOHA OT IUIACTOXHHOHA QA" Ha
rutacToxuHoH Qp u panee. Takum ke 0oOpa3oM 00b-
ACHSETCS U OYEHb HU3KUH BBIXOI TEPEMEHHOM
(bnyopecuieHnnu X1, pPEeruCTPUPYEMbIH B JIHIICH-
HBIX Kinactepa Ca-4Mn membOpanax DCIl B mpu-
CYTCTBHMM dK30reHHOro Mn’’, Ho B OTCyTCTBHE HO-
aoB HCO; . Hu3kas HHTEHCUBHOCTE 3aMeJIEHHOTO
u3nyuennus XI B IPUCYTCTBHH 3K30reHHOro Mn”"
IpU ATOM OOBACHSIETCS MpeodiaJeHNeM HEeaKTHB-
HOTO cOCTOSIHUS Pggo 'Qa B dotocucreme Il m3-3a
OBICTPOTO yX0/a 3JIEKTPOHA U HEJOCTATOUYHOTO Ha-
KoIuTeHus iactoxuaona Q- B orcyrcreue HCO; .

B npucyrctBun monos HCO;', Takxke Kak u
noHoB HCO, mepeHoOC 3JeKTpOHA 3aMeIIeTCS Ha
ypOBHE MIacToxuHoHa QA" , B pe3yibTaTe 4ero B
uHTakTHBRIX MeMmOpanax @CII pacrer BbIXOZ Tepe-
MEHHOH QuryopecnieHnnn xyiopodmmia. B mpucyT-
crBun nonoB HCO; Takoe sBjeHHE HaOJIIOIAaeTCs
U B MeMOpaHax, JUIIeHHBIX Kinactepa Ca-4Mn (Tak
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e KaK M B MPHUCYTCTBUM dKk30reHHoro Mn”"). Ilpu
WU3MEPEHUN 3aMEUICHHOIO U3JydyeHus X B Ipena-
patax, jumieHHbIX kiactepa Ca-4Mn, B mpHCYTCT-
Bur noHOB HCO;™ 31ekTpoH, 3a7epKaHHbIA B IIIa-
croxunone Q4" pekoM6uHUpYeT ¢ Pggo”” U BEI3BIBA-
eT oOpa3zoBaHue COCTOSHUS PggoQa, SBISFOLIETOCS
AKTUBHBIM JIJIS1 MHAYKIUU CBEYCHHS XJI C BBICOKUM
BBIXOJ/IOM.

3AK/IIOYEHHUE

B 3akmoueHun cieqyeT yMECTHBIM OTMETHUTh
TOT (haKT, 9TO HEAABHO MPOBEICHHBIC HCCIIEI0Ba-
Hus (Aoyama et al.,, 2008; Clausen et al., 2005;
Hillier et al., 2006; Shevela et al., 2007; Ulas et al.,
2008) Taxxe moarBepawiu, uTo kmactep Ca-4Mn
HE MOXET SBIISITHCS MECTOM CBSI3BIBaHHUS OMKapOO-
HaTta B Qotocucreme II, a cam OukapOoHAT He SIB-
nsercs cyOCTpaToM Ui BEIICTICHHUS MOJIEKYIISIPHO-
ro kuciopona (Clausen et al., 2005). bonee mps-
MBbI€ TIOATBEPKACHUS ITOr0 (paKkTa MOMYUYeHBl He-
nasHo (Shen et al., 2010) mo pe3ynbTaram peHTTe-
HOCTPYKTYPHOTO aHaju3a KpUCTAILIOB (hOTOCHUCTE-
mbl II. Tak kak, ykasaHHbIE MCCIIEIOBAHUS TPOBeE-
JleHbl TIpK paspemienuu < 2A, mospossromem pas-
nr4gaTth aToMmbl B kiactepe Ca-4Mn, MOJIEKyIbI OH-
KapOoHaTa B HEM HE BBISBICHBL. JTH (DAKTHI YETKO
CBHIIETENLCTBYET 0 QyHKIMK OMKapOoHara B mepe-
Hoce ayiekTpoHa B akuentopHoi vactu PCII, Ha
yuactke Qx-Fe*"-Qp. Pesymbratel Hacrosei pa-
O0TBI CBUIETENLCTBYIOT O 3aMeNJICHHH IepeHoca
snekTpona Ha yuactke Qa-Fe’'-Qp mpu cBs3bIBa-
HuM OukapOoHata. [loaTomy cumraeM HeoOXoaH-
MBIM OTMETHTh, YTO B OYIYIIUX HCCIEJOBAHUIX
ponu OukapOoHaTa B MEpPEHOCE 3JEKTPOHA JIOKHA
OBITh yuTeHa Crenu(UKa ero y4acTus B PeaKIUsx
Ha akIenTopHou ctopoHe (orocuctems 1.

BJIATOJAPHOCTD

3HaynuTeNbHas YacTb SKCIEPHUMEHTOB MPOBO-
mutack B naboparopun JIIP B yHEHBepcurere
Ksanceit I'akyun, SAnonusi. [loaTtoMy cuurtaro cBo-
UM JIOJITOM BBIPa3UTh MCKPEHHIOI OJarofapHOCTh
pykoBomuTeNo taboparopun, npogeccopy A. Ka-
BaMOPH 32 OKAa3aHHYIO €10 MAaTEePUAIBHYIO U TeOope-
TUYECKYIO0 TOJIECPKKY BO BPEMs BBIMOJIHEHHUS pa-
OOTHL
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Detizues

Y.M. Feyziyev
Bikarbonat va Ikinci Fotosistemin Faaliyyoti

Bikarbonat ionlarinin ikinci fotosistemds rolu formiatla (HCO, ) miiqayisali sokilde dyranilmisdir. Miioyyen
edilmisdir ki, bikarbonat vo qurulusca ona yaxin olan formiat ionlar1 ikinci fotosistemds xlorofilin doyigen
fluoressensiyasinin intensivliyinin artmasma gotirir. Lakin, bu iki komponentin birgs tosiri doyisen
fluoressensiyanin intensivliyini artirmayib, oksino, bikarbonat ionlarinin toklikdo tesiri zamani miisahido
olunan saviyyaya endirir. Tacriibalar gostarmisdir ki, formiat ionlar1 ikinci fotosistemin S, pillasinin zolaglh
EPR signalinin (g = 2.00) isiqla induksiyasini inhibirlosdirir, Q" Fe" akseptor kompleksino moxsus g = 1.82
signalinin induksiyasini iso stimullasdirir. Bu zaman ikinci fotosistemdo oksigen ayrilmasinin inhibirlogmosi
va tirozin Y radikalinin induksiyasi da miisahido edilso d, bu hadisalorin formiatin bikarbonatla rogabotsiz
tosiri ilo bag verdiyi toklif edilmigdir. Alinmig naticalorin analizi gdsterir ki, bikarbonat suyun oksidlogsma
reaksiyalar1 {igiin zoruri komponent olmayib, ikinci fotosistemin akseptor torafinds foaliyyst gostormokla,
plastoxinonlar Q4 vo Qg arasinda elektron dasinmasini idars edir.

Y.M. Feyziyev
Bicarbonate and Function of Photosytem II

The scope of this work is an identifying functional place of bicarbonate (HCO; ) in photosystem II. Both
exogenous bicarbonate and formate (HCO, ) stimulate the increase of variable fluorescence of chlorophyll.
However, the increase of fluorescence is not enhanced by combined action of HCO; and HCO, . It was
found that formate inhibits the formation of the S, state multiline EPR signal (g = 2.00) concomitant with
stimulation of the Q4 Fe”" signal at g = 1.82. Similarly to the multiline signal intensity, formate also inhibite
the oxygen evolution function of PSII. The inhibitory effects of formate give the impression to the retarded
electron transfer from water oxidation center to the tyrosine Y. The results suggests that the acceptor side
of photosystem II is a HCO; -functional site, while the formate effects ascribed both the acceptor and donor
side of photosystem II. Instead of earlier studies, clayming that BC can accelerate electron transfer in both
acceptor and donor side of PSII, in this study the function of bicarbonate is suggested as delaying the
electron flow in its acceptor side.
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Boazi CAM Bitkilords Karboanhidraza Fermentinin Fiziki-Kimyavi Xassalori

T.Y. Orucova, S.M. Bayramov*, N.M. Quliyev

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan, *E-mail: biochemistry@mail.ru

CAM Dbitkilorinin (Kalanchoe daigremontiana, Sedum oppositifolium va Mesembryanthemum
crystallinum) yarpaqglarindan ayrilan karboanhidraza (KA) fermentinin aktivliyini tayin etmok ii¢iin
optimal sorait secilmis vo aktivliyin doyismo dinamikasina miixtslif amillorin tasiri dyronilmisdir. Bu
bitkilorin yarpaqlarindan ayrilmis KA-min aktivliyi C;- va Cg-bitkilordon ayrilmis KA fermentinin
aktivliyi ilo yaxin olmusdur. Perkoll qradientindon istifads etmoklo KA-nin subhiiceyra lokalizasyasi

oyranilmis vo CAM bitkilor iiciin xarakterik olan tursulugun sutka orzinda

tadqiq edilmisdir.

GIRIS

Ali  bitkilorin  toxminon 6%-1 CO,-nin
assimilyasiyasini fotosintezin CAM yolu ilo hoyata
kegirirlor (Cushman, 2001). Metabolizmin bu yolu
ilk  dofs  Crassulaceae  fosilosindo  askar
olundugundan metabolizm fasilonin adina miivafiq
olaraq adlandirilmigdir. CAM metabolizm ticun
xarakterik olan bir ne¢o asas cohot mévcuddur. Bu
bitkilordo agizcigqlar geco acilir, atmosferdon
tutulan karbon gqazi, fosfoenolpiruvat-karboksilaza
fermenti vasiosilo fiksasiyasa olunaraq, {izvi
tursular, xlisuson do malat gokilds vakuolda toplanir
(I faza). Giindiiz vaxti yiliksok temperaturun
tasirindan agizciglar baglanir, iizvi tursular vakuolu
tork edir, miixtolif fermentlarin istiraki ilo sitozolda
dekarboksillagir.  Dekarboksillosma  naticasindo
ayrilan CO, Kalvin tsikli fermentlori hesabina
yenidon assimilyasiya olunaraq, metabolizma
qosulur (III faza). Goriindiiyii kimi C4- bitkilorde
oldugu kimi CAM bitkilordo do CO, qatilagdirict
mexanizm movcuddur (Liittge, 2004).Lakin bu
bitkilori  bir-birindon  forqlondiron  xiisusiyyat-
karboksillosmo vo dekarboksillogsmo reaksiyalarinin
mokan vo zamana goro forqlonmosidir. CAM
metabolizmds yuxarida geyd edilon iki osas - I va
Il fazalar ilo yanasi iki kegid - I vo IV fazalar da
moveuddur. II faza erkon (siibh vaxti), IV faza
gecikmis is1q perioduna (axsamgagi) tosadiif edir.
Bu miiddatds agizciglar ¢ox qisa vaxt orzinds agilir
vo bu zaman asssimlyasiya olunan CO, qazi
bitkinin bdyiims va inkisafina sorf olunur. II vo IV
fazalar otraf miihit amillerinin tosirine qarsi daha
hassasdir (Liittge, 2004).

Ekoloji baximdan fotosintezin CAM yolu su
catismamazligl soraitine adaptiv uygunlagmadir.
Bels ki, bu yolla fotosintez edon bitkilor slverissiz
miihit soraitindo sudan daha effektiv istifads edirlor
(Griffiths, 1989). Yoni, giindiiz vaxtt CAM
bitkilords agizciglarin baglanmasi artiq su itkisinin
qarsisini alir. Otraf miihit soraitindon asili olaraq,
CAM bitkilorini obliqat vo fakiiltativ olmagqla iki
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doyismo dinamikasi

grupa bolmok olar. Obligat CAM bitkilor daima
CAM fotosintez hoyata kecirdiklori halda,
fakiiltotiv CAM bitkilar alverisli miihit soraitindo
C; yolla, geyri-alverigli miihitdo iso CAM yolla
fotosintez  edirlor  (Holtum, 2002). CAM
metabolizmds karbon qazinin ilkin fiksasiyasinda
istirak edon fosfoenolpiruvat-karboksilaza fermenti
substrat kimi bikarbonatdan istifade etdiyi {igiin
CO,-nin bikarbonata g¢evrilmasi ¢ox vacibdir. Bu
funksiyan1 iso hiiceyrode karboanhidraza (KA)
fermenti yerino yetirir. Cs;- vo Cy-bitkilordo bu
ferment otrafli Oyronilsa do, CAM bitkilords onun
hagda molumat ¢ox azdir. Bu baximdan bu
bitkilorde karboandidraza fermentinin otrafli vo
miiqayisali sokildo Oyronilmosi elmi ohamiyyat
kasb edir.

MATERIAL VO METODLAR

Todqigat obyekti olaraq, CAM bitkilorinin
(Kalanchoe daigremontiana, Sedum oppositifolium
vo Mesembryanthemum  crystallinum) yarpaq-
larindan istifado olunmusdur. K.daigremontiana
S.oppositifolium obliqat, M crystallinum fakiiltativ
CAM bitkileridir. Bitkilor tebii ve siini iqlim
soraitinde yetigdirilmisdir. Sutkaliq rejim 12 saat
giindiiz (26°C), 12 saat garanliq (18°C), foton axini
350 umol m? s' olmusdur. Bes hoftolik
M.crystallinum  bitkilor 7 giin  miiddstinds
torkibindo 0,4 M NaCl olan Hoagland mohlulu ilo
suvartlmigdir. Bu miqdar bitkinin CAM formaya
kegmasino sorait yaradir. Yarpaqdaki tursulugun
miqdart 1%-li fenolftalen mohlulundan indikator
kimi istifade edilmoklo pH-in neytral qiymatino
gader 10 mM NaOH-la titirlomoklo miiayyon
edilmis vo bu giymot yas ¢okiya goro umol H' g
ilo ifads olunmusdur. Karboanhidraza fermentinin
aktivliyi elektrometrik iisulla gors toyin edilmisdir
(Wilbur and Anderson, 1948).



Orucova va b.

NOTICOLOR VO ONLARIN MUZAKIROSI Aparilan tocriibolor noticosinde miioyyen
olunmusdur ki, M.crystallinum va S.oppositifolium-

CAM bitkilar ugun xarakterik olan yarpaqlarda da KA fermentinin aktivliyi pH-m 7,2-7.8

tursulugun sutka orzindo doyismosi Oyronilmisdir. giymotlorindo daha yiiksokdir (Sok. 3 vo 4).
Sutkanin geca vaxtlarinda tursulugun miqdari Fermentin stabilliyi iiciin SH-qruplarint reduksiya
artir, glndiiz vaxtlarinda ise tursuluq azalr. edon reagentlordon - DTT vo merkaptoetanoldan
Homginin tursulugun miqdarinin doyismasi giiniin istifado etdikdo fermentin aktivliyi daha uzun
miixtolif saatlarinda vo miixtolif temperaturlarda miiddot stabil qalir. Bozi niimunsloro DTT-nin
Oyranilmisdir (Sak. 1 va 2). sonradan olave edilmosi fermentin aktivliyino heg
Tursulugun miqdarinin vaxtdan vo bir tosir gostormir. Oyranilon CAM bitkilorde KA
temperaturdan asili olaraq doyismasi, bu bitkilordo fermentinin  aktivliyi sutka orzindo koskin
CAM metabolizmin bas verdiyini bir daha siibut doyismomisdir.
edir.
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Sok. 1. K.daigremontiana vo S.oppositifolium Sok. 2.  K.daigremontiana va  S.oppositifolium
yarpaqlarinda imumi tursulugun sutka orzindo yarpaqlarinda iimumi tursulugun vaxtdan va atraf miihitin
doyismasi. temperaturundan asili olaraq doyismasi.
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Sok. 3. M.crystallinum yarpaqglarindan ayrilmis KA Sak. 4. S.oppositifolium yarpaqlarindan ayrilmis KA
fermentinin aktivliyinin miihitin pH-dan asililigi. fermentinin aktivliyinin miihitin pH-dan asililigi.
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Bozi CAM Bitkilords Karboanhidraza

Quraqliq stresi vo yiiksok temperatur (28-
30°C) soraitinds fakultativ CAM bitkisi olan Sedum
oppositifolium va obligat CAM bitkisi Kalanchoe
daigremontiana  yarpaglarinda CO,-nin ilkin
assimlyasiyasinda istirak edon karboanhidraza
fermentinin  aktivliyinin = artmas1  miigahids
olunmusdur. Bu da dovsankslomi bitkisinds yiiksok
temperatur vo quraqligin tosirindon fotosintezin
CAM vyolunun induksiya olundugunu gostarir.
Fermentin subhiiceyra paylanmasinin saxaroza
gradientindo sentrifuqalasdirma iisulu ilo todqiqi
gostormigdir ki, ferment hom sitazolda, ham do
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xloroplastlarda lokalizo olunmusdur. Bu da onu
demoys imkan verir ki, KA fermenti CAM
bitkilorindo hom karboksillosma, hom do dekar
boksillosmo moarholosindo CO,-nin  fiksasiyasinda
istirak edir.

Sedum oppositifolium yarpaqlarindan ayrilmis
KA fermentins temperaturun tosirini Oyronmak
ticlin fermentin ekstrakti miixtolif temperaturlarda 5
doqg miiddatindo inkubasiya edilmisdir. Alinmis
noticolor gostormisdir ki, fermentin aktivliyi 30-
35°C arasinda daha yiiksok olmusdur (Sok. 5).

mc 20C

30C 40C 50C e0C

Sok. 5. S.oppositifolium yarpaqlarindan ayrilmis, miixtalif temperaturlarda inkubasiya olunmus KA fermentinin

aktivliyinin doyisma dinamikasi.

C; vo CAM formali M. crystallinum yarpaq-
larimida KA fermentinin subhiiceyro lokalizasiya-
sinin tadqiqi zaman sitozol vo xloroplast fraksiyalari
arasinda ciddi forq olmamusdir. Hor iki tipde
fermentin total aktivliyinin 60% xloroplast, 40% isa
sitozol fraksiyasinda lokalizasiya olundugu miioyyen
edilmisdir (Cadval 1). Eloco do Mesembryanthemum
crystallinum yarpaqlarindan ayrilmis KA fermen-
tinin aktivliyinin miixtalif qatiiglt (50-500 mM)
NaCl-un tosirindon doyismodiyi askar edilmisdir
(Cadval 2). Bu da onu demoya osas verir ki, Na" va
Cl' ionlar1 hotta yiliksok qatiliglarda fermentin
aktivliyine tosir etmir.

Cadval 2. Miixtalif qatiigh NaCl mohlulunun
M.crystallinum yarpaqlarindan ayrilmig KA fermentinin
aktivliyina tosiri

Qatilig NaCl(mM) KA fermentinin aktivliyi,
ml WA/unit

0 135

50 135
100 135
150 135
200 135
400 135

Cadval 1. M.crystallinum yarpaqlarindan ayrilmis KA
fermentinin subhiiceyro lokalizasiyasi

fermentin lokalizasiyas1 %

M.crystallinum Sitozol Xloroplast
C; forma 37,8 62,2
CAM forma 40,0 60,0
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Zn atomlar1 ilo kompleks amolo gatiren 1,10-
fenontrolinin ~ M.crystallinum-dan ayrilmig KA
fermentinin aktivliyino tosiri, miihitin pH-dan vo
temperaturundan asili olaraq Syronilmisdir (Sok. 6
va 7). Temperatur 30°C-dan yuxari olduqda, neytral
vo zoif golovi miihitdo, 1,10-fenontrolin 2 saat
miiddatinde fermenti tamamilo inaktivlesdirir.
Lakin pH-1n qiymati 7.6-8.3 arasinda dayisdikds bu
reagentin tosiri ilo fermentin aktivliyinin tam itmasi
ticin uzun miiddat talab olunur.
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Sok. 6. M.crystallinum yarpaqlarinda 1,10-fenon- Sak. 7. M.crystallinum yarpaqlarindan ayrilmis KA fermen-
trolininlo (2 mM) inaktivloson KA fermentino tinin aktivliyino 1,10- fenontrolinin (2mM) vaxtdan asili

temperaturun tosiri. olaraq tosiri (30°C).

Alinan naticalor gostorir ki, CAM bitkilordo to arid environments. Plant Physiol. 127: 1439-
KA fermenti CO, qazinin qatilagdirilmasinda va 1448.
ilkin assimlyasiyasinda istirak edir. Miixtalif CAM Griffiths H. (1989) Carbon dioxide concen-trating
bitkilorde, miihitin pH-dan vo temperaturdan asili mechanisms and the evolution of CAM in
olarag, KA fermentinin aktivliyinin sutka orzindo vascular epiphytes. Ecolocical Studies, Berlin
doyismaosi ilo bu fermentin subhiiceyra paylanmasi Heidelberg, New-York: Springer-Verlag 76: 42-
arasinda oxsarliq miisahido edilmisdir. 86.

Miihitin pH-dan vo temperaturundan asili Holtum J.A.M. (2002) Crassulacean acid
olaraq, sink atomlari ilo kompleks omoalo gotiron metabolism: plasticity in expression, complexity
1,10-ortofenontrolinin  fermentin  aktivliyini of control. Function. Plant Biol. 29: 657-661.
inaktivasiya etmosi, sink atomlarmmin fermentin Liittge U. (2002 b) CO,-concentrating:
katalitik aktivliyinds istirakin1 siibut edir. consequences in crassulacean acid metabolism. J.

Exp. Bot. 53: 2131-2142.
Liittge U. (2004) Ecophysiology of Crassulacean

IODIBIYYAT Acid Metabolism. Ann. Bot. 93: 629-652.
Wilbur K.M., Anderson N.G (1948) Electrometric
Cushman J.C. (2001) Crassulacean acid and colorimetric determination of carbonic
metabolism: A plastic photosynthetic adaptation anhydrase. J. Biol. Chem. 176: 147-154.

T.Y. Orucova, S.M. Bayramov, N.M. Quliyev
Physical and Chemical Properties of Carbonic Anhydrase in Some CAM Plants

Optimum conditions were selected to determine the activity of CA isolated from leaves of CAM plants and
activity change dynamics was studied. CA activity of CAM plants appeared to be similar to that of from C;
and C, plants. Subcellular localization of CA was investigated using percoll gradient. Diurnal changes of
titratable acidity characteristic for CAM plants were also determined.

T.5. Opynkosa, HHI.M. Baiipamos, H.M. I'yiineB
Pusuko-Xumuueckne CpoiictBa Kapooanruapassl Hexkoropsix CAM Pactenni
Brutu BEIOpaHbl ONTUMAJIbHBIC YCIOBUS Uil onpeenenns aktuBHocTd KA, BoigenenHol u3 auctbes CAM
pacTeHuii, U Obla M3ydYeHa AMHAMUKA W3MEHEHUs aKTHBHOCTH JaHHOTO ¢epmeHTa. AKTHBHCTh KA CAM
pactenuit Obura cxoxedt ¢ TakoBo u3 C; m Cy-pacrenmii. CyOkneTounas Jokanmuszanmus KA Obura

UCCIIe/IOBAaHa, WCIONB3Yysl TEPKONBHBIN TpamueHT. Tarkke OBUIM ONpEAENCHbl CYTOYHBIC H3MCHEHHS
KHCIIOTHOCTH, XapakTepHble a1 CAM pacTeHuit.
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Qara Qovaq va Sarab Uziimiinds Organella-Niivo DNT Kéciirmolori
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ovvalki tadqiqatlarimiz gostormisdi ki, Arabidopsis vo dilyiiniin niivo genomlarinda plastid vo
mitoxondri DNT-sinin coxsaylh “qalpalori” vardir, homin qolpalorin torkibine bir c¢ox orlanella
genlorinin intakt niisxalori daxildir va onlarin bazilori niivada, an azi, transckripsiya olunur. indiki
arasdirmalarda qara qovagin (Populus trichocarpa) plastid genomunun, sorab iiziimiiniin (Vitis
vinifera) isd ham plastid, hom do mitoxondri genomlarmin miivafiq niivo genomu ilo miiqayisasi niivo
xromosomlarinda orqanella DNT-sinin c¢oxsayh izlori askar edilmisdir: qara qodvagin plastid
genomunun ~73%-i, sorab iiziimiiniin plastid vo mitoxondri genomlarinin miivafiq suratds ~90%-i vo
~51%-i tam yaxud qisman orqanella ziilal genlorinin do daxil oldugu miixtslif uzunluqlu yiizlarlo DNT
fragmenti kimi niivo genomunda “tomsil olunur”. Aldigimiz naticolor giiman etmoys asas verir ki,
sorab iiziimiiniin rp/I4 mitoxondri geninin niiva niisxasi ekspressiya olunur vo mitoxondri tayinath

ribosom L14 ziilalim1 kodlasdirir.

GIRIS

Bitki genetik sistemlori niive genomundan va
yarimavtonom mitoxondri va plastid genomlarindan
ibaratdir. Mitoxondrinin funksiyasi, demok olar ki,
biitiin eukariotlarda saxlanilmigdir vo belo hesab
olunur ki, DNT-si olan bu organella endosimbiotik
o-proteobakteriya mongalidir (Burger et al., 2003).
DNT-si olan diger orqanella - plastidlor
(xloroplastlar)  iso  endosimbiotik  proseslor
naticasinda sianobakteriyalardan toronmislor (Martin
and Herrmann, 1998; Blanchard and Lynch, 2000;
Martin et al., 2002; Zerges, 2002; Decker-Walters et
al., 2004; Barbrook et al., 2006).

Insan vo heyvanlarla miiqayisodo, ali bitkilorin
mitoxondri  genomlar1  Olglico  boyiikdiir  ve
molekuldaxili vo/ya molekullararasi rekombinasiyalar
yolu ilo ¢oxsayli qurulus yenidonqurmalarma moruz
galmiglar. Digor torofden, ali bitkilor arasinda
mitoxondri genomlarmm Olgiilori genis diapozonda
doyisir (Handa, 2003; oradaki istinadlara da baxmaq
olar). Bundan farqli olaraq, plastid genomlar1 xeyli az
qurulus forgliliyi gostarirlor.

Xloroplast vo  mitoxondri  ziilallarinin
oksariyyati niiva genlori terofindon kodlasdirilir,
sitazolda sintez olunur vo orqganellalara ixrac
olunurlar. Maya gobaloyinde niive genlarinin
toxminan 75%-pro-mitoxondriden “idxal” olundugu
halda (Esser et al., 2004), Arabidopsisds toxminan
4500 gen (~18%) plastid mansolidir (Martin et al.,
2002). Miixtalif novlerin xloroplast genomlarinda
comi 210 ziilal kodlagdiran gen tapilmigdir (Martin
et al., 1998). Ortiiliitoxumlularin analiz olunmus
plastid genomlarmm hamisinda eyni 74 ziilal
kodlagdiran gen vo bazi ndvlorde olmayan comi bir
ne¢o gen vardir (Qiu et al., 1999). Funksiyalari {igiin
tolob  olunan  ziilallardan  10%-indon  azim
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kodlagdiran ~ mitoxondrilordo do oxsar vaziyyat
miisahido olunur (Adams et al., 2002; Dunkley et al.,
2006).

Belo hesab edilir ki, ilkin olaraq qadim
endosimbiontlarda,  orqanellalarin ~ acdadlarinda
moveud olan genlor todricon niivoyo - onlarin
oksoriyyotinin  hazirda  yerlosdiyi mokana -
kogiiriilmiis,  onlarin  translyasiyadan  sonraki
mohsullar1 iso orqanellalara dagmirlar. Plastid vo
mitoxondrilorin  tokamiiliiniin  gedisindo  onlarm
genomlarmim miirakkabliyi koskin deracads azalsa da,
bu proses sona gader getmomisdir - miioyyan genlor
indiyadok ~ Oyronilmis  biitin  orqganellalarda
saxlanilmigdir. Bu fenomeni izah etmok tiglin miixtalif
forziyyalor irali siiriilmiisdiir (Barbrook et al., 2006).

Aparilan todqgiqatlar hamginin gostorir ki, belo
kogtiriilmoa/itirlma hadisalari fotosintetik
eukariotlarin imumi acdadinda bag vermis, sonralar
iso yer bitkilorinin (embrofitlor yaxud metafitlor
yaxud govdali bitkilor) xloroplast genlori dostindo
yalmiz cilizi doyisikliklor olmusdur (Baldauf and
Palmer, 1990; Gantt et al., 1991; Doolittle, 1998;
Martin and Herrmann, 1998; Martin et al., 1998;
Nowitzki et al., 1998; Qiu et al., 1999; Millen et al.,
2001; Rujan and Martin, 2001; Martin et al., 2002;
Zerges 2002; Timmis et al., 2004; Leister 2005;
Wang et al., 2007). Masalan, ortiiliittoxumlularin
tokamiiliinlin  gedisindo translyasiya inisiasiya
faktoru 1 ziilalin1 kodlagdiran inf4 xloroplast geni,
rozidlor (rosidae; ikilopslilor) daxil olmagqla, bir
sira novlordo niivays kogiiriilmiis vo xloroplast
DNT-sindon (xIDNT yaxud ptDNT, plastid DNT-
si) yox olmusdur (Millen et al., 2001). L22 ribosom
zilalim kodlagdiran 7p/22 geninin noxudda niivays
transferi miivafiq plastid geninin itirilmasilo
noticolonmisdir (Gantt et al., 1991). Ilkin olaraq
Chlamydomonas reinhardtii yosununda xloroplast
geni kimi tapilmis, xloroplastlarda ziilal sintezinin



Tu elonqasiya faktorunu (EF-Tu) kodlagdiran 7TufA4
geni fotosintetik orqanizmlorin oksariyystinda niive
genomuna kogirilmiisdiir (Baldauf and Palmer,
1990). L21 ribosom ziilalin1 kodlasdiran rpl21 geni
ali bitkilorin xloroplast genomlarinda itirilmisdir;
Arabidopsisds mitoxondri mansali rpl21c¢ niive geni
miivafiq xloroplast genini avoz etmisdir vo onun
ekspressiyast  plastid-sociyyovi  promoter  cis-
tonzimloayici  elementlorinin  nozarati  altina
ke¢misdir (Gallois et al., 2001).

Gen transferi iizro oxsar tokamiil proseslori
mitoxondri genomunun da kigilmasine sobob
olmusdur (Brennicke et al., 1993; Sanchez et al.,
1996; Doolittle, 1998; Martin and Herrmann, 1998;
Figueroa et al., 1999; Adams et al., 2000; Zerges,
2002). Noxudun mitoxondri genomunda qisalmis
(kosilmis) rps7 geni 5’-sonlugunda 40 kodonunu
itirmisdir. rps7-yo oxsar DNT ardicilliginin noxud
va soyanin niive genimunda tapilmasi funksional
rps7 mitoxondri geninin miioyyon bitkilords niivoys
yaxin tokamiil dovriinds kogliriildiiyiine dolalot edir
(Zhuo et al., 1999).

Umumuyyatls, bu giino qodor, organella-niivo
gen/DNT kogiirmalori tizro miixtslif bitkilords (Ni-
cotiana tabacum, Arabidopsis thaliana, Oryza sati-
va, Lycopersicon esculentum, Gossypium hirsutum,
Chenopodium quinoa, Spinacea oleracea, Beta vul-
garis va s.) ¢oxsayli faktlar agkar edilmisdir (Pi-
chersky and Tanksley, 1988; Timmis and Steele
Scott, 1983; Steele Scott and Timmis, 1984; Pi-
chersky et al., 1991; Ayliffe and Timmis, 1992;
Watanabe et al., 1994; Kanno et al., 1997; Ayliffe
et al., 1998; Lin et al., 1999; The Arabidopsis Ge-
nome Initiative, 2000; Stupar et al., 2001; Yuan et
al., 2002; Shahmuradov et al., 2003; Matsuo et al.,
2005; Noutsos et al., 2007; Guo et al., 2008; Lough
et al., 2008).

Arabidopsisin 12 mitoxondri vo diiyliniin 5
plastid geninin niive niisxalari, oan azi, transkripsiya
olunur (Akbarova et al., 2010; Shahmuradov et al.,
2010). Bels tosovviir yaranir ki, genetik materialin
plastid va mitoxondridan niivays kdgiiriilmasi, onun
molekulyar mexanizm(ler)i qaranliq qalsa da,
hazirda da davam edon prosesdir (Sandoval et al.,
2004; Stegemann and Bock, 2006; Lough et al.,
2008; Sheppard et al., 2008; Abdulazimova et al.,
2010; Akbarova et al., 2010).

Hazirki  isin  moqsadi, miivafiq genom
annotasiyalarindan istifado etmokls, qara qovaqda
(Populus trichocarpa) plastid-niive (bu orqanizmin
mitoxondri  genomu  oxunmamisdir),  sorab
tztimiindo (Vitis vinifera) iso hom plastid-niivo,
hom do plastid, hom do mitoxondri-niive DNT/gen
kogiiriilmalarinin miqyasini vo miimkiin
tokamiil/funksional rolunu arasdirmaq olmusdur.
Bu aragdirmalarin bozi noticolori asagida sorh
olunur.

Abdulszimova va Sahmuradov

MATERIAL VO METODLAR
Aragdirmalarda qara qovagin  (Populus
trichocarpa) 19 niivo Xromosomunun

(http://www.ncbi.nlm.nih.gov/sites/entrez?db=geno
meprj&cmd=Retrieve&dopt=Overview&list uids=
10770; Build 1.2) ve plastid genomunun
(NC _009143), sorab iiziimiiniin (Vitis vinifera) 19
niiva  xromosomunun (http://www.ncbi.nlm.nih.
gov/sites/entrez?db=genomeprj&cmd=Retrieve&do
pt=Overview&list uids=12992; IGGP build 1),
plastid (NC _007957) vo mitoxondri (NC 012119)
genomlarinin annotasiyalari istifads edilmisdir.
Genom annotasiyalarinin analizi xiisusi olaraq
by mogsad iglin bizim torafimizdon yaradilmis
ptgan (Populus trichocarpa genome analysis)
vvgan (Vitis vinifera genome analysis) kompiiter
programlari, nukleotid vo amin tursulari
ardicilliglarinin ciit-ciit miiqayisasi ligiin BLAST
programi  (Altschul et al., 1997) istifads
olunmusdur. Zilallarin “son toyinat” yerlorinin
axtarigi uglin ProtComp programi
(http://www.softberry.com) totbiq olunmusdur

NOTICOLOR VO ONLARIN MUZAKIROSI

Qara qovagq va sarab iiziimiiniin orqanella DNT-
sinin niiva qalpalarinin iimumi xiisusiyyatlori

Organella DNT-sinin (orgDNT) o6nomli niivo
“limanlar”n1 miisyyanlogdirmak iigiin biitév ptDNT
vo mitoxondri DNT-sinin (mtDNT) miivafiq niive
xromosomlart BLAST miiqayisesi apartlmis vo
uzunlugu >100 nc, oxsarliq deracasi isa >75% olan
oxsar fragmentlor sonraki analizlor ii¢lin se¢ilmisdir.
Bu iki organizmin niivo genomunda orgDNT-nin
izlorinin  ilkin  skrininginin  imumilogdirilmis
naticalari Cadval 1, 2 vo 3-do verilir.

Sorab lizlimiiniin ptDNT-si, miixtolif
xromosomlar ~ boyunca  miixtalif  uzunluqlu
fragmentlor soklinds olsa da, asason (160928 nc-
don 121479 nc, ~90% ) niivado tomsil olunur.
Miigayise iiglin qeyd etmok lazimdir ki, diiyliniin
plastid genomu niivads biitiinliikle tomsil olundugu
halda (Akbarova, Solovyev and Shahmuradov,
2010), Arabidopsisin ptDNT-sinin yalniz ~10%-
inin oxsar fraqgmentlari niive genomunda tapilmisdir
(Shahmuradov et al., 2003).

Sorab liziimiiniin mtDNT-sinin  ~51%-inin
niivodo oxsar fraqmentlori tapilmisdir; diiyii vo
Arabidopsisds isa miivafiq alaraq ~69% (bizim
torofimizden miioyyanlosdirilmisdir) vo ~73%-dir
(Abdulazimova et al., 2010).
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Cadval 1. Qara qovagin ptDNT-sinin niive insersiyalarinin bozi timiimi xiisusiyyatlori*

Xromosomun ptDNT monsali ptDNT-sinin niivads tamsil

ptDNT-nin niiva A . < A .
fragmentlorinin iimumi uzunlugu olunan fragqmentlorinin iimumi

Xromosom

limanlar: (nc) va nisbi pay1 uzunlugu (nc) v nisbi pay1
1 50 15399; 0.04% 14032; 10.85%
2 53 18491; 0.08% 17809; 13.76%
3 43 19952; 0.10% 17968; 13.89%
4 30 10872; 0.07% 10835; 8.37%
5 19 5745;0.03% 5596; 4.33%
6 18 7422; 0.04% 6925; 5.35%
7 15 5270; 0.04% 5330; 4.12%
8 14 2976; 0.02% 2815;2.18%
9 27 15242; 0.12% 14685; 11.35%
10 20 5402; 0.03% 5332; 4.12%
11 36 17611; 0.12% 16480; 12.74%
12 18 5032; 0.04% 5038; 3.89%
13 40 16879; 0.13% 14847; 11.48%
14 19 4754; 0.03% 4668;3.61%
15 18 5406; 0.05% 5473;4.23%
16 24 9445; 0.07% 8146; 6.30%
17 7 3131; 0.05% 3145;2.43%
18 31 11949; 0.09% 11032; 8.53%
19 23 6896; 0.06% 5571;4.31%
Comi 505 187874; 0,06% 94605; 73,12%

"Burada, homginin Cadval 3 vo 4-do orgDNT-nin “limanlari” niive genomu ardicilliglarmmn 100 nc vo daha uzun
kontiqloridir (oxsarliq doracasi >75% (monsoyi bilinmayon bosluglarsiz). Annotasiya olunmus niivo xromosomlarinin
imumi uzunlugu 307840768 nc, ptDNT-sinin uzunlugu iss 157033 nc-diir.

Cadval 2. Sorab liziimiiniin ptDNT-sinin niive insersiyalarinin bozi iimiimi xiisusiyyatlori

Xromosomun ptDNT monsoli ptDNT-sinin niivaods tomsil

ptDNT-nin niiva AP . < - .
fragmentlorinin iimumi uzunlugu olunan fraqmentlorinin iimumi

Xromosom

limanlar (nc) va nisbi payr* uzunlugu (nc) va nisbi pay1
1 66 21634; 0,11% 19042; 14,15%
2 46 24925;0.17% 140.69; 10.45%
3 39 9681 ; 0.09% 9195; 6.83%
4 41 10679; 0.06% 9662; 7.18%
5 42 12127; 0.05% 11931; 8.87%
6 83 31516; 0.14% 26017; 19.33%
7 43 13058; 0.10% 12830; 9.53%
8 65 24401; 0.12% 22310; 16.58%
9 48 18821; 0.12% 17910; 13.31%
10 40 30352; 0.29% 28760; 21.37%
11 53 28504; 0.18% 26134; 19.42%
12 71 32054; 0.15% 27012; 20.07%
13 52 15524; 0.10% 14296; 10.62%
14 51 16203; 0.07% 14352; 10.66%
15 39 10788; 0.09% 9218; 6.85%
16 48 24395; 0.21% 13979; 10.39%
17 64 18515; 0.13% 16819; 12.50 %
18 89 25923;0.11% 21755; 16.17%
19 47 12849; 0.08% 12714; 9.45%
Comi 1027 381949; 0,12% 121479; 90,27%

" Annotasiya olunmus niive xromosomlarinin iimumi uzunlugu 325313018 nc, ptDNT-sinin uzunlugu iso 160928 nc-
diir.
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Cadval 3. Sorab tliziimiiniin mtDNT-sinin niive insersiyalarinin bozi imiimi xiisusiyyatlori

mtDNT-nin niiva
Xromosom

Xromosomun mtDNT moangali
fragmentlorinin iimumi uzunlugu

mtDNT-sinin niivads tomsil
olunan fraqmentlorinin iimumi

limanlar: (nc) va nisbi pay1 uzunlugu (nc) v nisbi pay1
1 74 31706; 0.17% 32146;4.16
2 58 12874; 0.08% 12666; 1.64
3 65 15389; 0.14% 14649; 1.89
4 58 15390; 0.08% 14590; 1.89
5 66 18084; 0.08% 17056;2.21
6 81 30675; 0.13% 27125;3.51
7 49 12807; 0.10% 12876; 1.67
8 109 38695; 0.18% 38203; 4.94
9 61 16954; 0.10% 17258; 2.23
10 94 159090; 1.51% 161926; 20.94
11 62 18511; 0.12% 17530; 2.27
12 122 66973; 0.32% 63919; 8.27
13 75 24606; 0.15% 23808; 3.08
14 119 30949; 0.12% 30270; 3.91
15 39 8751; 0.07% 8243; 1.07
16 63 46720; 0.39% 39011; 5.04
17 58 16307; 0.13% 16289;2.11
18 129 45614;0.18% 39559;5.12
19 61 17188, 0.11% 16846, 5.12
Comi 1443 627283; 0,19% 393463% 50,88%

" mtDNT-sinin uzunlugu 773279 nc-diir.

LOC100261430

(a)

Ekzon 1

85 at

Ekzon 2

117 at

(b)

rplld (mt)

LOC100261430 MRRNSHVREWSRDGILKRPIHYNPKRTRFREKQHRGRMKGISYRGNRICFGRYALQALEPAWITSRQIEAGRRAMTRNVRRGGKIW 85

Zpl1d (MT)  —=—=—m=mmmmmmmmmmmmmm e

——————————————————————————————————————————— MIQPQ 5

LOC100261430 THLNVADNSGARELMCIRIIGTSNRRYAHIGDVIVAVIKEVVPNMPLERSEVIKAVIVRTCKELKRDNGMIIRYDDNAAVIIDQE 170
THLNVADNSGARELMCIRIIGTSNREYAHI GDVIVAVIKEVVEFNMFLERSEVI+AVIVRTCKELKRDNGMI IRYDDNAAVIIDQE
rplid (MT) THLNVADNS GARELMCIRIIGTSNRRYAHI GDVIVAVIKEVVPNMPLERSEVIRAVI VRTCKELKRDNGMI IRYDDNAAVIIDQE 20

LOCLl00261430 GNPKGTRIFGAIVRELRQFHFTKIVSLAPEVL 202

GHNPEGTRIFGAIVRELRQFHEFTKIVSLAPEVL
rplld (MT) GNPEGTRIFGAIVRELRQFHFTKIVSLAPEVL

Sok. 1. Serab iiziimiiniin L14 ribosom ziilalint kodlasdiran rp//4 mitoxondri geni ilo 2 kodlagdiran
ekzondan ibarat, 47 EST ardicilligr ilo tesdiqi olan LOC100261430 niive geni ilo miiqayisasi (Ekzon 2:
rpll4 geninin insersiyasi; Ekzon 2: namslum mansoli genom ardicilligi). Niive geni 201 at uzunlugunda
namalum ziilal kodlasdirir: ProtComp programinin (http://www.softberry.com) verdiyi proqnoza gors, ilk
64 at (kolgoli verilmisdir) mitoxondri invanli transit peptidi kodlagdirir.

Haor 3 cadvalden goriindiiyli kimi, orgDNT-nin
galpalori uzunluq baximindan niive xromosomlari
lizro borabar paylanmamisdir.

Bizim analiz bir sira orqanella genlorinin
niivado intakt, yoni tam uzunluqlu (+5 amin tursusu
[aa] forqi ilo), 95% va daha yiiksak oxsarligl olan va

kodlagdiran ardicilliglarda vaxtindan ovval stop-
kodon toroadon mutasiyalar olmayan niisxolorinin
oldugunu gostorir: qara qovaqda 8 plastid geninin
(rpl2, rpl33, psbH, psbN, 11 Fotosistemin 47 kDa
molekul ¢akili ziilalin1 kodlasdiran gen, sitoxrom b6,
homginin hipotetik Poptr cp074 vo Poptr cp089
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genlori), sorab iiziimiindo 2 plastid geninin (rps7 vo
rpll4) vo 3 mitoxondri geninin (rps4, rpli4 va
ATFaza-nin 8-ci subvahidini kodlagdiran gen) intakt
niisxolori vardir. Maraqlidir ki, bu orqanella
genlorindon bazilorinin (plastid mongoli rps7, rpli4,
rpl33, psbH, psbN, sitoxrom b6 va Il Fotosistemin
47 kDa molekul ¢okili ziilalm kodlagdiran gen;
mitoxondri mongali 1ps8 vo ATFaza-nin 8-ci
subvahidini kodlagdiran gen) niiva niisxalari diiytide
valya Arabidopsisds dos tapilmigdir (Shahmuradov et
al., 2003; Abdulazimova et al., 2010; Akbarova et
al.,, 2010). Miigayise ilicin onu da qeyd etmok
lazimdir ki, Arabidopsisds 2 plastid (Shahmuradov
et al, 2003) vo 39 mitoxondri geninin
(Abdulazimova et al., 2010), diiyiids isa 74 plastid
(Akbarova et al., 2010) vo 28 mitoxondri geninin
(bizim terafimizdon miioyyanlosdirilmisdir) intakt
niivo niisxasi tapilmisdir.

Orqanella genlorinin intact niiva niisxalari
hansisa funksional rol onaywmi?

Cox giliman ki, orqanella genlarinin intact niive
niisxalorinin  oksoriyyoti onlarm  miivoys yaxin
dovrlards transferinin naticasidir. Lakin bii niisxalarin
bazilari orqanella genlorinin niivays kogiiriilmasinin
araliq variantlar1 da ola biler. ©gor bels bir transfer
bas verirso, onda migrasiya edon gen o vaxt
transkripsiya oluna bilar ki, o, niive promotoru “sldo
etsin”. Bundan basqa, orqDNT-nin artiq mévcud olan
genloro insersiyast orqanella ziilallarindan funksional
domenloarin daxil oldugu yeni ziilallarin yaranmasina
gotirib ¢ixarda bilor. Bu baximdan, intakt niive
niisxasi agkar edilmis organella genlorindon biri —
sorab lizlimiiniin L14 ribosom ziilalm kodlasdiran
rpll4 mitoxondri geni xiisusi maraq dogurur. Bu
oganizmin niive genomunda 47 EST ardiciligr ilo
tosdiqi  olan, 2 kodlagdiran ekzondan ibarot
LOC100261430 geni annotasiya olunmusdur (Sak. 1).
Bu niiva geninin 2-ci ekzonu, bir ne¢o amin tursusu
istisna olmaqgla, demak olar ki, identik (117 amin
tursusundan 116-si eynidir, bir amin tursusu isa fiziki-
kimyavi xiisusiyyastlorine gors yaxin amin tursusu ilo
ovaz olunur) L14 ribosom ziilalin1 kodlasdirir; 1-ci
ekzonun kodlasdirdigi 85 aa-dan ilk 64 aa iso,
ProtComp programinin (http://www.softberry.com)
verdiyi prognoza goéros mitoxondri {invanl transit
peptidi kodlagdirir. Bu fakt gliman etmoyo osas verir
ki, »pll4 geni mitoxondriden niivays kogiiriilma
moaralasindadir vo hal-hazirda organella vo niive
niisxalorinin har ikisi ekspressiya olunur.
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Our previous studies revealed that nuclear genome of Arabidopsis and rice contains multiple plastid and/or
mitochondrial DNA (ptDNA and mtDNA, respectively) splinters with intact copies of many orqanellar
genes, where some of them, at least, are transcribed. In these studies, comparison of the plastid genome of
black cottonwood (Populus trichocarpa), both plastid and mitochondria genomes of wine grape (Vitis
vinifera) with the corresponding nuclear genome revealed many “traces” of organellar DNA: ~73% of black
cottonwood plastid genome, ~90% and ~51% of wine grape plastid and mitochondria genomes, respectively,
are present in nuclear genome in a form of multiple DNA fragments containing complete or partial copies of
organellar protein coding genes. Results obtained suggest that nuclear copy of wine grape mitochondria
rpl14 gene is expressed and it encodes ribosom L14 protein targeted to the mitochondria.

A.Y. AboayaazumoBa, H.A. lllaxmypanos
Iepenoc IHK u3 Opranesuibl B Aapo y Tonousiss Bonocucromnoanoro u Bunorpaaa KyastypHoro

Hamu npenpiayiime ucciuenoBaHus MOKa3ain, YTO UMEIOTCS MHOTUUCICHHBIE «OCKOJKID MIACTUAHON U MU-
toxoHnpuanbHoi JIHK B smepHBIX reHOMax ApaOuaorncuca u pruca, STH OCKOJKH COAEp)KaT HHTAKTHBIC KO-
AU psijia TEHOB OpraHellI U, TI0 KpaifHel Mepe, HEKOTOphIe M3 HUX TpaHCKpHOMpyroTcsa. B HacTosmieit pabdo-
T€, CpPaBHEHHE ILIACTUIHOTO T€HOMAa TOMOIS BOJOCUCTOILIOAHOTO (Populus trichocarpa), mnacTUIHOTO U
MUTOXOHIPHAIBHOTO TEHOMOB BHHOTpaaa KynsTypHOrO (Vitis vinifera) ¢ COOTBETCTBYIONIUM SACPHBIM Te-
HOMOM BBISIBIUIO MHOKecTBeHHBIE cirensl [IHK opramemt: okoino 73% TuracTHIHOTO TeéHOMAa TOIOJIS BOJIO-
CHUCTOILTOAHOTO, 0KOJIO 90% 1 51% mracTuaHOTO M MUTOXOHAPUATHFHOTO T€HOMA, COOTBETCTBEHHO, BUHO-
rpaja KyJIbTypHOTO TpeACTaBIeHbI B sape B popme MHOxkecTBeHHBIX [IHK (parmenToB, cogepikamux mos-
HBIE WM YaCTHYHBIC KOIMW T€HOB, KOTUPYIOMHNX OCNKu opraHeiul. [lodydeHHbIe pe3ylabTaThl HABOAAT Ha
MBICJIb, YTO DKCIIPECCUPYETCS SACPHAs KOS MUTOXOHAPHUATHLHOTO TeHa rpll4 BUHOTpaaa KyIbTypHOTO, KO-
JTUPYIOIIETo pruOocoMaNbHEIH Oenok [.14, HanpaBisSIONMiCS B MUTOXOHAPHIO.
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Azdrbaycan Florasinin Endemlori
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Mboqaloda Azarbaycan florasi endemlori tahlil edilir. Endemizm hadisasina dair miixtalif baxislar,
kriteriyalar (inzibati - orazi, florogenetik, regional va s.) nazordon Kkecirilorok endemlorin biitiin
hallarda biomiixtslifliyin unikal genofondu kimi miihafizasinin vacibliyi qeyd olunur. Ilk dof> olaraq
endemlarin tasnifati komplekslik prinsipi asasinda (monsayind, yayllmasina, statusuna, tabiatdo
populyasiyasinin vaziyyatino dair malumatlar va s.) islonib hazirlanmis vo maqalada cadval seklinds 6z
aksini tapmigdir. On son malumatlar ssasinda endemlorin nomenklaturasi, yayilmasi nazars alinmaqla
taksonomik torkibi verilmisdir. Miiasir Azarbaycan florasinda endemlorin 31 fasiloys, 86cinso vo 181
novo moansub olmas1 haqda Jlds edilmis naticolor qeyd olunur. Bununla yanasi miisllifin
arasdirmalarina asasan avvallor miixtalif manbalords Azarbaycan florasinin haqiqi endemlori hesab
edilon toxminan 80 név hamin siyahidan cixarilmisdir. Maqals “Azarbaycan floras1” ¢oxcildliyinin vo
“Qirmizi kitabin” yeni nasrinin hazirlanmasinda, respublika florasinin miihafizasina dair tadbirlorin

islonib hazirlanmasinda faydal ola bilar.

Azarbaycanin miixtolif iglim, torpaq veo bitki
ortiiyiino malik olmasi, conubi-sorqi Asiya, On
Asiya, Iran - Turan vo Qafqaz kimi fitoxorionlarin
ohatosinde  yerlosmosi burada biomiixtslifliyin
zonginliyino sobab olmusdur. Yalniz onu qeyd
etmok kifayotdir ki, Azorbaycan respublikasi
orazico Qafqazin toxminen 16 faizini toskil etsa do
burada Qafqaz florasinin ali bitki novlorinin 70
faizina rast goalinir.

On son aragdirmalarimiza goro (Osgorov,
2011), miiasir Azarbaycan florasinda yabani, elaco
do kulturada olan vo az-¢ox doracods naturalizo
olunan ali bitkilar 176 fasiloys vo 1142 cinsa aid
5000 nov toskil edir. Sokkiz cildli “Azorbaycan
florasi”-nin (®mopa Asepbaitmkana, 1951-1961)
molumatlari ilo miiqayisads bu 51 fasils, 242 cins
va 928 nov goxdur.

Endem bitkilor floranin miihiim torkib hissasi
olub onu digor floradan forqlondirir, onun saciyyavi
xiisusiyyati sayilir. Endem taksonlarin say1 v ranqt
(fosilo, cins, ndv) floristik vo geobotaniki
rayonlagsdirmada, cografi elementlorin miioyyon
edilmasinds  vo  florogenez ~ mosalalorinin
aragdirilmasinda istifado olunan asas kriteriyalardan
sayilir.

Endem bitki taksonu (endemik) miioyyan tarixi
zaman kosiyinde miloyyon orazido yayilmast ilo
saciyyalonir (“endemos” yunan sozii olub yerli
monasini verir). Bu anlayigda hazirda qobul olunan
asas kriteriya “cografi arazi” hesab olunur. Ogar biz
Azorbaycan endemi deyiriksa, demoli homin
bitkinin (vo ya digor canli orqanizimlorin) bu
orazidon 1 niisxasinin belo 1 sm konarda rast gol-
inmomasini asas gotiiriirik.

Olbatts, regional vo qlobal florogenez
masalalarinin aragsdirlimasinda endemizmin
“Inzibati orazi” kriteriyas1 ¢ox da alverigli sayila

bilmoaz. Endemlorin floristik va botaniki-cografi
regionlar (Qafqaz, Orta Asiya vo s.) iizro
milayyanlagdirilmasi daha maraqlidir. Har iki halda
endem bitkilor unikal genetik material monbolori
kimi “qlobal ohomiyyatli” obyekt hesab edilir. Bu
biomiixtaliflik iizro Beynalxalq Konvensiyalarda da
0z oksini tapmigdir.

Endemlorin todqiqinin inzibati srazi regionlar
lizra aparilmasi onlarin miihafizasi iizra todbirlarin
islonib hoyata kegirilmasi {igiin daha olverislidir.
Azarbaycan arazisinds 423 nov Qafqaz endemi olsa
da, 181 n6v Azorbaycan endemlorinin miihafizosino
daha ¢ox diqqgat verilmalidir.

Endemizmin yaranmasinda cografi tocridlor,
iglim-torpaq soraiti vo digor amillor osas rol
oynayir. Dagliq orazilords, adalarda, bu vo ya diger
daracads tacrid olunmus su bataqliq
ekosistemlorindo endem novler daha ¢ox sayda rast
golinir. Miigoddos Yelena adasinda vo Yeni
Zellandiyada endemlor floranin 85 faizini,
Qafqazda iso 26 faizini togkil edir. Bu isdo
orazilorin floralarinin elmi ekspedisiyalarla todqiq
edilmasi mithiim rol oynayir. Bu yolla, eloca do
monoqrafik  todqiqatlarin  diger dsullarnn  ilo
endemlorin areallart doqiqlosdirilir, onlarin yeni
yayillma sahalori agkar edilir vo yeni endemlar
miioyyanlosdirilir.

Odur ki, endem ndvlarin ardicil olaraq toftisine
ehtiyac vardir. Ciinki biitiin canlilar kimi bitkilor do
0z areallarimi doyiso bilar.

Azarbaycan florasinin endem bitkilori ayri-ayri
regionlar (Talis, Nax¢ivan vo s.) vo ayri-ayri
sistematik qruplar iizro aparilsa da, biitovlikdo
respublika  florasinin  endemlori  Q.Axundov
torafindon doktorluq dissertasiya igindo
aragdirilmisdir (Axynmos, 1973). O, Azorbaycanda
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ali bitkilorin 40 fasilo vo 108 cins iizro 240 endem
ndviiniin olmasini miiayyan etmisdir.

Sonralar qonsu regionlarin floralar1 haqda
molumatlar artdigca vo Azorbaycan florasinin
tadqiqi {izro yeni molumatlar toplandiqca bizim
Azorbaycan endemlori haqqinda tesavviirlorimiz do
doyismisdir.

S.Musayev 2005-ci ildo ona molum olan
tadqiqatlarin naticolorine va oadabiyyata istinad
edorok Azorbaycanin ali bitkilor florasinda 262
endem bitki noviiniin (39 fasilo, 116 cins) olmasi
genastina golmigdir (Musayev, 2005).

Son 40 il arzinds Azarbaycan florasinin todqiqi
iizra bizim apardigimiz todqiqatlara, yeni tapintilara
istinad edorok miivafiq oslavelor va doyisikliklor
edilmaklo biz Azerbaycan endemlorinin yenidon
toftisini moqsadouygun hesab etdik. Bizim 1969-
2009-cu illordo Azorbaycan rayonlarina etdiyimiz
ekspedisiyalarin naticalori vo bu osasda nasr
etdirdiyimiz 120-don ¢ox elmi moqgaloe va 5
monoqrafiya (onlardan 2005-2008-ci illordo nosr
olunan “Azarbaycan ali bitkilori” igcildliyi,
Osgorov, 2005-2008 va 2011-ci ilds ¢apdan ¢ixan
“Azorbaycan florasiin konspekti® kitabi, Osgorov,
2011 xtisusi geyd olunmalidir) asas gotiiriilmiigdiir.
Bundan bagsqa qular, taxillar, ¢otirgigoklilar,
geofitlor vo b. qruplar iizro nosr olunmus asarlar,
eloco do 2003-2008-ci illorde nosr olunmus

Qadim ve ya Relikt

endemler
(RE)

l

“Qafqaz florasinin konspekti (KoHcmekT ¢hiaopsr
Kagkasa, 2003, 2006, 2008) asari tohlil edilmisdir.

Ovvalca endemlorin tosnifati hagda mévcud
fikirlori tohlil edok. Endemlorin tosnifatinda bir
nega kriteriya (yanasma) ola bilor. Mongayino gora
endemlori qodim geoloji dovrlors aid olan
“Paleoendemlor” va nisbaton son geoloji dovrlora
aid “Neoendemlor” olmaqla 2 qrupa ayrrlar.
Azorbaycanda birinci  qrup {izro subendem
bitkilorden {i¢iincii geoloji dovre aid agac vo kol

bitkilori gdstorilo bilor (relikt subendemlor):
domiragac (Parrotia  persica C.A Mey.),
sabalidyarpaqli  palild (Quercus castaneifolia

C.AMey.), ipok akasiyasi (Albizia julibrissin
Durazz.), hirkan azat agaci (Zelkova carpinifolia
(Pall.) C. Koch) vo basgqalart. Bu bitkilerin ¢oxu
florogenetik baximdan qodim Hirkan florasi il
olagodardir. Qeyd olunan ndvlor qonsu iran Islam
Respublikasinin =~ Xozor  otrafi  hirkan  tipli
mesolorinds do rast golinir. Odur ki, bu gsbilden
olan relikt endemlor — areali Azorbaycandan konara
kegan (irridasiya edan) sarti endemlor -subendemlar
hesab edilir. Beloliklo, biz endemlori areal
xilisusiyyotlorine  gdro  hogqiqi  endemlara  va
subendemlora do aywa bilorik. Genefondun
miihafizesi baximindan subendemlsr do maraqlh
tadqiqat obyektlori olsalar da bu va ya diger 6lkonin
(respublikanin, vilayotin vo s.) endemlori dedikdo
asasan haqiqi endemlar nazards tutulur.

Yeni geoloji dovrlers aid
endemlar-necendemler
(NE)

v

Heaqigi endemlar - HE —

Y

Subendemler - SE

A

\ 4

Mubahissli endemlar - ME

A

—> Genis arealli endemlar -AE <

— Dar arealli nadir endemlar - DE g

Sak. 1. Endemlorin tosnifati.
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Respublika orazisindo hoaqiqi Azorbaycan
endemloari ilo yanasi Qafqaz endemlori do ¢oxluq
toskil edir. Genetik ehtiyatlarin istifadesi vo
miihafizasi baximindan bu statuslu endemlor do
xiisusi shamiyyato malikdirlor. Qafqaz endemlari
dedikds Qafqazin har hansi bir rayonundan tasvir
olunmus, areali Qafgazla mohdudlasan bitki
taksonlar1 (ndvlori, cinslori, foasilolori vo s.)
nazards tutulur. Azorbaycanda toxminon 400-don
¢ox iimumgqafqaz endem ali bitki novleri qeyds
almmigdir. Bunlarin da ¢oxu Azorbaycan
Respublikasi arazisindon tasvir olunmusdur. Qeyd
etmoliyik ki, vaxti ilo Azerbaycan florasindan
tosvir olunmus ¢oxsayli bitki névlari (bu, xiisusen,
yovsan va gavan cinslarine aiddir) sonralar kegmis
SSRI botaniklari tarafinden gobul edilmomis vo 8
cildli “Azarbaycan florasi”na daxil edilmomisdir.
Bu bitkilorin aragdirilmasi Azorbaycan
endemlarinin taksonomik tarkibinin
daqiqlesdirilmasi ti¢lin ¢ox dnamlidir.

Beloliklo, biz Azorbaycan endemlorini: I-
haqiqi endemlor (HE), Il-subendemlaor (SE),

Osgarov

yayilmasi, statusu vo tobiotdo papulyasiyasinin
vaziyyeti hagda az molumat olan (vo ya olmayan)
Ill-miibahisali endemlar (ME) olmaqla 3 qrupa
ayirmagli mogsodouygun hesab edirik. 1 qrup
endemlari do 2 yarimqrupa ayira bilorik. Tabiotdo
az ¢ox doracods genis yayilan, bir negs iri po-
pulyasiyalart molum olan arealli endemlor (AE)
vo 1- 2 papulyasiyasi (vo ya niisxasi) ilo molum
olan dar (ki¢ik) arealli endemlar (DE).

Endemlorin tosnifatt haqda qeyd edilenlorin
sxem soklindo vermok olar (Sok. 1).

Asagidakt  cadveldo (Cadval 1) son
aragdirmalara  osason  Azorbaycan  florasi

endemloarinin siyahisi verilir. Taksonlardan (fasils,
cins, nov) istifadoni asanlagdirmaq t¢lin onlar
olifba sirasi ilo verilir. Novlorin yayilmasi bizim
tortib etdiyimiz sadslosdirilmis botaniki-cografi
rayonlar tizro wverilir. Bu sxemdo Abseron,
Qobustan vo Xazorsahili rayonlar gorti olaraq BQ
rayonuna birlegdirilmisdir (Sak. 2).

Sok. 2. Azorbaycan florasinin sadslogdirilmis botaniki-cografi rayonlari: I-Boyiik Qafqaz; 11-Kigik

Qafqaz; II-Kiir-Araz; IV-Talis; V-Naxgivan.

Novlorin yayllmasim gostoron  “@aopa

rayonlar

Aszepbationcana” (I-VIII, 1950-1961) vo
“Azarbaycamn ali bitkilori” (I-1lI, Osgarov, 2005-2008)

asoarlarinda verilon rayonlar (qabul olunmug siwra sayi

ardicilligi ils)
Xozorsahili ovalig (1), Qobustan (6), Bozqir yayla (7),

I. Béyiik Qafqaz (BQ)

Alazan-Oyrigay vadisi (10), Abseron (11), Boyiik Qafqaz
(Quba dag massivi) (13), Samur-Davagi ovaligi (14),
Boyiik Qafqaz (qarbi) (15), Boyiik Qafgaz (sorqi) (20)

I1. Ki¢ik Qafqaz (KQ)

Kicik Qafqaz (simali) (16), Kicik Qafqaz (markazi) (17),

Kigik Qafqaz (conubi) (18),

I11. Kiir-Araz (KA)
IV. Tahs (T)

Kiir-Araz ovaligi (2), Kiir diizonliyi (3)
Lonkoran-Mugan (4), Lonkoran ovaligi (12), Lankaran

daghgi (19), Diabar (Zuvand) (9)

V. Naxg¢ivan (N)

Naxgwvan diizanliyi (5), Nax¢ivan daghigi (8)
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Cadval 1. Azorbaycanin endem ali bitkilori vo onlarin yayilmasi

Sira Yayil- Sira Yayil-
Ne-si Taksonlar mast Ne-si Taksonlar mast

| ALLIACEAE J. Agardh Neurotropis szowitsiana (Boiss.) F. K. Mey. (Thlaspi szowitsianum
Allium talyschense Miscz. ex Grossh. 4 Boiss.) 2

2 APIACEAE Lindl. Peltariopsis grossheimii N.Busch 5
Bunium scabrellum Korov. 4 6 CARYORHYLLACEAE Juss.
Seseli cuneifolium Bieb. 1,3,5 Dianthus talyschensis Boiss. et Buhse 4

3 ASPHODELACEAE Juss. Silene caespitosa Steven. 1
Eremurus azerbajdzanicus Charkev. 1 S.grossheimii Schischk. 1

4 ASTERACEAE Dumort. S.lencoranica Laskov 4
Carduus atropatanicus Sosn.ex Grossh. 5 S.longidens Schischk. 1
Centaurea araxina Gabr. 5 S.prilipkoana Schischk. 5
C.kobstanica Tzvel. 1 S. talyschensis Schischk. 24,5
C.meyeriana Tzvel. (Amblyopogon meyerianus (Tzvel.) Karjagin) 4,5 7 CHENOPODIACEAE Vent.
Crepis karakuschensis Czer. 5 Anabasis eugeniae 1ljin 5
Podospermum grossheimii (Lipsch. & Vass.) Kuth. 4 Salsola futilis ljin 5
P.kirpicznikovii (Lipsch.) Kuth. 4 8 CORYLACEAE Mirb.
Rhaponticoides razdorskyi (Karjag.) M.V.Agab.et Greuter Carpinus schuschaensis H-Winkl. (C.geoktschaica Radde-Fomina) 1
(Centaurea razdorskyi Karjag.) 1 9 EUPHORBIACEAE Juss.
Scorzonera pulchra Lomak. 2 Euphorbia grossheimii Prokh. 5
Stemmacantha zardabi (Rzazade) Askerov (Rhaponticum zardabi E.hyrcana Grossh. 4
Rzazade, 1958, Hoxi.AH Azep6.3:241) 1 E.marschalliana Boiss. 4,5
Tragopogon karjaginii Kuth. 2,3 10 FABACEAE Lindl.
T.macropogon C.A Mey. 34 Amoria bobrovii (Chalilov) Roskov (Trifolium bobrovii Chalilov) 2,5

5 BRASSICACEAE Burnett A.talyschensis(Chalilov) Roskov (Trifolium talyschense Chalilov) 4
Aethionema buschianum Grossh. 5 Astragalus badamliensis Chalilov 5
A.levandovskyi N.Busch 4 A.bakuensis Bunge 1
Atropatenia rostrata (N.Busch) F. K. Mey.(Thlaspi A.chalilovii Grossh. 5
rostratum N-B“S?h)” , , 3 A.conspicuus Boriss. 1,3
Crambe grossheimii 1 Khaliloy > A.dzhebrailicus Grossh. (=A.schuschensis Grossh.) 2
Cymatocarpus grossheimii N.Busch 5 A olochideus Borris 4
Erysimum argyrocarpum N.Busch 4 -groc . . ’
E.caspicum N.Busch ) A.kabristanicus Grossh. 1
E.strictisiliquum N.Busch 29 A.karakuschensis Gontsch. 5
Neotorularia eldarica (Grossh.)V.Avet. (Torularia eldarica A.kubensis Grossh. 1
Grossh.) 1,3 A.maraziensis Rzazade 1

A.montis-aquillae Grossh. 5
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A.neoalbanicus Grossh.
A.schemachensis Karjag.
A.szovitsii Fisch.et C.A.Mey.
A.zangelanus Grossh.
A.zuvanticus Grossh.
Colutea komarovii Takht.

Lathyrus atropatanus (Grossh.)Sirj. (Orobus atropatanus

A.Grossh.)

Onobrychis heterophylla C.A . Mey.
O.schuschajensis Agaeva
Oxytropis lupinoides Grossh.et Fed.

Securigera hyrcana (Prilipko)Czer. (Coronilla hyrcana

Prilipko)

Trifolium biebersteinii Chalilov
T.caucasicum Tausch (T.topczibashovii Chalilov)
T.grossheimii Chalilov

T.issajevii Chalilov

T.leucanthum Bieb.(T.sachokianum Grossh.)
T.zardabii Chalilov

GERANIACEAE Juss.

Erodium schemachense Grossh.
HYACINTHACEAE Batsch

Ornithogalum hyrcanum Grossh.
HYPERICACEAE Juss.

Hypericum atropatanum Rzazade
H.nachitshevanicum Grossh.

H.theodori Woronow

IRIDACEAE Juss.

Crocus polyanthus Grossh.

Iris camillae Grossh.

Lhyrcana Woronow ex Grossh.

I schelkownikowii (Fomin)Fomin) (/.annae Grossh).

Lschischkinii Grossh.

LAMIACEAE Lindl.

Marrubium nanum Knorr.

Nepeta betonicifolia C.A.Mey.

N.longituba Pojark. (N.sosnovskyi Askerova)
N.noraschenica Grossh.

—_ N
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Phlomis lenkoranica Knotr.

Salvia golneviana Rzazade
S.suffruticosa Montbr. et Auch.ex Benth. (S.alexandri Pobed.)
S.vergeduzica Rzazade

Satureja borissoviae Zeinalova
S.densiflora Zeynalova

S.confinis Boiss.

S.intermedia C.A.Mey.

Scutellaria darriensis Grossh.
S.grossheimiana Juz.

S.karjaginii Grossh.

S.prilipkoana Grossh.
S.rhomboidalis Grossh.

Stachys fominii Sosn.

S.paulii Grossh.

S.stschegleewii Sosn.
S.talyschensis Kapell.

Thymus fedtschenkoi Ronn. (Th.kjapazi Grossh.)
T .karjaginii Grossh.

T.trautvetteri Klok. et Shost.
LILIACEAE Juss.

Fritillaria grandiflora Grossh. (F.kotschyana auct.non Herb.)
LINACEAE D.C.ex S.F.Gray
Linum subbiflorum Juz.
LYTHRACEAE J.St.-Hil.

Ammania pubiflora (Koehne) Sosn.
Lythrum schelkovnikovii Sosn.
Peplis hyrcanica Sosn.
MALVACEAE Juss.

Alcea kusariensis (1ljin) 1ljin
A.lenkoranica 1ljin
A.sachsachanica 1ljin
OROBANCHACEAE Vent
Orobanche transcaucasica Tzvel.
PAPAVERACEAE Juss.

Papaver schelkownikowii N.Busch
P.talyschense Grossh.

A= bb,u— bbb, onbhb,bbbdhbdbho—=n>M
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PLUMBAGINACEAE Juss.
Acantholimon schemachense Grossh.
A.tenuiflorum Boiss.

Limonium fischeri (Trautv.) Lincz.
POACEAE Barnhart

Achnatherum roshevitzii S.G.Mussajev
Bromus tzvelevii S.G.Mussajev

Dactylis hyrcana (Tzvel.) S.G.Mussajev
Elytrigia attenuatiglumis (Nevski) Nevski
E.heidemaniae Tzvel.

Glyceria caspia Trin.

Festuca karabaghensis S.G.Mussajev
Koeleria bitczenachica (Tzvel.) Tzvel.
Poa meyeri Trin.ex Roshev.

Stipa issaevii S.G.Mussajev et Sadychov
S.karjaginii S.G.Mussajev et Sadychov
S.zuvantica Tzvel.

POLYGALACEAE R.Br.

Polygala grossheimii Kem.-Nath.
P.leucothyrsa Woronow

P.schirvanica Grossh.
POLYGONACEAE Juss.

Calligonum bakuense Litv. (C.petunnikowii auct.non Litv.)
Polygonum caspicum Kom.
RANUNCULACEAE Juss.

Anemone kuznetzowii Woronow ex Grossh.
Delphinium lomakinii Kem.-Nath.
D.nachiczevanicum Tzvel.
D.talyschense Tzvel.

Ranunculus alexeenkoi Grossh.
R.dolosus Fisch.et C.A.Mey.
ROSACEAE Juss.

Crataegus cinovskisii Kassymova

Pyrus eldarica Grossh.

Alchimilla amicta Juz.

A.hyrcana (Bus.) Juz.

A.jaroschenkoi Grossh.

A.raddeana (Bus.) Juz.

—_—
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Rosa abutalybovii Gadzhieva

R.isaevii Gadzhieva et Iskenderov
R.jaroschenkoi Gadzhieva et Iskenderov
R.mandenovae Gadzhieva
R.zakatalensis Gadzhieva

R.zuvandica Gadzhieva

Rubus hyrcanus Juz.

RUBIACEAE Juss.

Asperula azerbaidjanica N.Mam.R.Shach.et Sh.Velib.

A.hirsutiuscula Pobed.

Galium achurense Grossh.
G.atropatanum Grossh.
G.bullatum Lipsky
G.czerepanovii Pobed.
G.kiapazi Manden.
G.lencoranicum A.D.Mikheev.
G.vartanii Grossh.

Rubia transcaucasica Grossh.
RUTACEAE Juss.
Haplophyllum schelkovnikovii Grossh.
SANTALACEAE R.BR.
Thesium maritimum C.A.Mey.
SCROPHULARIACEAE Juss.

Euphrasia karjaginii Kem.-Nath.,descr.ross.

E.kurdica Kem.-Nath.,descr.ross.
E.nisami Kem.-Nath.,descr.ross.
Linaria corrugata Karjag.
L.lenkoranica Kuprian.
Scrophularia hyrcana (Grossh.) Grossh.
S.nachitschvanica Grossh.
S.thesioides Boiss.et Buhse
S.zuvandica Grossh.

Verbascum erivanicum E.Wulf
V.paniculatum E.Wulf
V.stachydiforme Boiss.et Buhse
Veronica albanica C.Koch
V.arceuthobia Woronow

A= =N
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Beloliklo, Azorbaycan florasinin  tohlili
naticasindo burada 31 fasiloya, 86 cinso aid 181
haqiqi endem novlorin olmast miiayyon edilir. Bu
Azorbaycanin ali bitkilor florasinin toxminon 4
faizini togkil edir (son aragdirmalarla Azarbaycanda
4630 yabani ali bitki ndvlarinin olmasi miiayyon
edilmisdir (Osgorov, 2011)). Ovvallor (Ddaopa
AzepOaiimkana, 1950-1961; Axynmos, 1973;
Musayev, 2005) haqiqi endemlor hesab edilon
sonradan qongu Olkslorin orazilorindon tapilan,
eloco do nomenklatur doyismolori noticesinda 80-
don artiq ndvlar subendemlar siyahisina daxil edilir.
Onlarin hamis1 Azerbaycan orazisinden tasvir
olunmuslar va areallarinin 90 faizo yaximi bizim
orazimizdadir. Onlarin unikal genofond moenboyi
kimi miihafize olunmasi respublikamizin iizerine
diisiir. Olbatto, golocok todgiqatlarla bu rogamlor
doyisilo do bilor.

Yuxaridaki cadvaldo hoaqiqi endem hesab
etdiyimiz bir nego n6v doqiqlogma talob edir. Belos ki,
bozi monbolordo onlarin  homsorhad  6lkelorin
orazilorindo tapilmalar1 gostorilso do sonralar bu
fikirlor 0z tosdiqini tapmamusdir. Bu novler
asagidakilardir:  Alchimilla raddeana, Astragalus
karakuschensis,  A.chalilovii,  A.montis-aquillae,
Linum subbiflorum, Colutea komarovii, Verbascum
paniculatum, Alchemilla raddeana, Hypericum

Osgarov

Bozi novlorin hotta tiplorinin harada olmasi bolli
deyildir. Belo ndvlorin haqiqi statusu qeyri-
miioyyan olaraq galir. Bu sahads aragdirmalarin vo
¢0Ol todqgiqgat islorinin aparilmasina bdyiik ehtiyac
vardir.

Endem nd&vlerin fasilslar iizrs tohlili gostarir ki,
on ¢ox ndve malik paxlalilar (Fabaceae) fasilasi (30
nov), 11-23 novo malik fasilolor iso - Lamiaceae,
Brassicaceae, Rosaceae, Asteraceae, Poaceae-dir.
Cinslarin spektrinds birinci ¢ yeri Astragalus (16),
Trifolium (6), Rosa (6) vo Silene (6) cinslori tutur.
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atropatanum (Ermonistan); Astragalus schemachen- T.1.
sis, Alcea lenkoranica, Satureja confinis, Iris Kouncnekr ¢uopst Kaekaza (2006) CII6.yHus.
hyrcana, Dactylis hyrcana  (iran); Scrophularia T.2.
nachitschvanica, S.thesioides, S.zuvandica (iran, Kouncnexkr d¢uopsr KaBkaza (2008) CII6.ynums.
Tiirkiys). Azarbaycan endemlarinin digor homsarhad T.3.
dovlatlorde (Dagistan, Glirciistan va b.) yayilma ®daopa Azepbaiimkana (1951-1961). baky, Dnm
ehtimali zaif Gyronilmisdir. T.T. 1-8.

Hal-hazirda endem hesab etdiyimiz bir ¢ox
novlar yalniz 1-2 herbari niisxslorindon malumdur.

A.M. AckeposB

Iuaembl Daopsl A3epdaiikana

B crarbe npuBoasiTCsa 3HIEMBI (IIOPHI COCYIUCTHIX pacTeHuid A3epOaiikaHa. Y CTaHOBICHO, YTO BO Quiope
pecrryonmuku HacuuThiBaroT 181 Bun sHAEMOB U3 86 pomoB u 31 cemeticTa. [1o pesynbpTaraMm uccienoBaHUH
aBTOopa Oosiee 80 BHAOB WCKIIOYEHBI W3 YHMCIIA HACTOSAIIMX OSHAEMOB AsepOaii)kaHa M OTHECEHBI K

cyOsHIeMaM (YCIIOBHBIM DHIIEMAM).

A.M. Askerov

Endemics of Azerbaijan Flora

In this article the endemics of flora of the vascular plants of Azerbaijan are given. It is ascertained that there
are 181 species from 86 genus and 31 botanical families of endemics in the flora of Azerbaijan. By the
results of explorations of author 80 species are removed from the list of endemics of Azerbaijan and referred

to subendemics (conventional endemics).
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Duzdag Fitosenoloji Kompleksindd Salvia limbata Noviiniin Populyasiyalarinin

Qiymatlondirilmasi vo Mahsuldarhgi

S.C. ibadullayeva®, N.V. Mévsiimova

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki, AZ1073;*E-mail: sayyarajamshid@yahoo.com

Naxcivan MR Babok rayonunun Duzdag fitosenoloji kompleksinda kobali siirvo (Salvia limbata C.A.
Mey.) noviiniin secilmis 9 populyasiyasinda yas (A) vo effektivlik (w) indekslari qiymotlondirilmis,
senoloji voziyyati, ontogenezdd mohsuldarhgin dinamikasi vo ehtiyati 6yronilmisdir. Malum olmusdur
ki, mahsuldarhq, asasan, ontogenezin g, g, vo g; fazalarinda 6-c1 populyasiyada yiiksok (94.303-
101.979 kg/h), 2, 3, 4, S va 7-ci fazalarinda orta (49.344-62.503 kg/h), 1, 8 va 9-cu fazalarinda iss zsifdir

(13.158-44.958 kg/h).

Agar sozlor: Salvia limbata, senopopulyasiya, yas indeksi, effektiviik indeksi, bitki ehtiyati, mahsuldariiq

GIRIS

Siirve  (Salvia L.) cinsi Dalamazkimilor
(Lamiaceae Lindl.) fasilosinin niimaysndslorindon
biridir. Cinsin Azorbaycan florasinda 27 ndovii
yayllmigdir (®drnopa Azepbaiimkana, 1957) ki,
onlardan 19-na Naxcivan MR florasinda rast golinir
(Talibov vo Ibrahimov, 2008). Bunlar icorisindo
S.limbata dorman vo efiryagh bitki kimi daha
maraqlidir. Bitkinin tokibindon flavonoidlar, iizvi
tursular, terpenoidlor vo d. bioloji foal maddslor
alinmisdir vo tibbido spazmolitik, bakteriostatik,
soyuqdoayms va sis aleyhins istifads edilir (Hsu et al.,
1982; Duke et al., 1988).

Azorbaycan florasinda yayilan bazi dorman vo
efiryagh bitkilorin senopopulyasiyalarinin
giymatlondirilmasi, mohsuldarliq dinamikasinin va
ehtiyatinin todariikii iiciin fazalarin toyin edilmasi,
homginin onlara tosir edan faktorlarin
miloyyanlogdirilmoasing dair aparilan todqiqat islorinin
davam olaraq (Mbamynmaeea u  ap., 2010;
Mommodova vo Ibadullayeva, 2010), Duzdag
arazisinda yayilan S./imbata néviiniin miiasir senoloji
vaziyystinin va ehtiyatinin dyranilmesi, eyni zamanda
senopopulyasiyalarin (SP) qiymatlondirilmasi ils illik
mohsuldarligin dinamikasinin todqiq olunmasi garsiya
magsad qoyulmusdur.

MATERIAL VO METODLAR

Tadgqiqat iglori 2009-2010-cu illerds aparilmigdir.
Todqgiqatin  asas obyekti Nax¢ivan MR Babok
rayonunun Duzdag orazisindo yayilmis S./imbata
ndviiniin se¢ilmis 9 tabii populyasiyasidir. Formasiya
vo assosiasiyalar miioyyonlogdirilmis, arazilorin layiho
ortityll hesablanmig (Kamren, 1983), bollugu toyin
edilmis (Drude, 5 balli skala) vo oldo edilon
molumatlar codval 3-do 6z oksini tapmisdir. Bitkinin
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mohsuldarligi imumi qgobul olunmus metodikalara
osason Oyronilmisdir (KpeutoBa m Ilperep, 1971;
Meroarka onpeneneHHsl 3alacoB  JICKAPCTBEHHBIX
pacrenuii, 1986; 3aiiko u np., 2007). S.limbata
ndviiniin mohsuldarliginin dyronilmesi tiglin secilmis
senopopulyasiyalarmm  orazisi 7 hektardan az
olmamigdir.  Noviin yayildigi konkret orazilorde
xiisusi meydancalar isaralonmis vo model niimunaslori
secilmisdir (Bemepuukopa, 2003; ByxameeBa u ap.,
2007). Bitki ehtiyatinin hesablanmasi ti¢iin  har
populyasiyadan 15-20 model bitki c¢ixarilmis vo
¢okilmisdir.  Geobotaniki  arasdirmalar  zamani
S.limbata ndviiniin milasir vaziyyastinin dyronilmasi
va senopopulyasiyalarmin giymeatlondirilmasinds bir
sira metodikalardan istifads edilmisdir: fitosenozun
yazilist B.A. Yurseva (FOprmesa, 1975), fitosenotik
kompleksin  adlandirilmasinda  R.V. Kamelino
(Kamenun, 1973) osaslanilmisdir.

T.A Rabotnovun (PaGotHoB, 1950) vo
A.A.Uranovun (Ypanos, 1975) ontegenezin diskret
tosviri  konsepsiyasindan istifado etmoklo  bitki
fordlorinda inkisaf  morhalalari xarakterizo
olunmusdur. S./imbata néviiniin ontogenezinin tasviri
ontogenetik  voziyystin  formalarmma,  asason,
gostorilmisdir. Bitkinin immatur (im), virginil (v),
cavan generativ (g;), orta yas dovri (g), yash
generativ (g;), subsenil (ss) vo senil (s) dovrlorindo
geydiyyati aparilmisdir. Olde edilon noticolor y”
miiqayiss  kriteriyas1  ilo  analiz  edilmisdir
(Llenonomnysiiu pacteHuit, 1976).

Senopopulyasiyalarin  qiymatlondirilmasi {igiin
miixtalif fitosenozlarda 9 populyasiya se¢ilmis, ardicil
vo dagmiq tsullarla yerlosmis meydancalarda vo ya
qurulmus transektlor iizro hesablamalar aparilmisdir.
Ontogenezin  miixtolif  fazalarindan  toplanilan
materiallar {imumi qobul edilmis populyasiyalarin
todqiqi metoduna asason, Oyronilmisgdir
(lenononymsitun -~ pactenuid,  1977).  Tacriiba
saholorinin Olgiisii 50x50, sayr 10-dan 150-0 dok



olmusgdur. Saholords todqiq olunan névlor sayilmis vo
ontogenetik vaziyyatin spektri tortib olunmusdur
(Cadval 1 va 2).

Bitkinin demogqrafiq strukturunun inteqral
xarakteristikasini miioyyan etmoak {igiin asagidaki
populyasiya gostaricilorindon istifads edilmigdir:

1. Yas indeksi (Ypanos, 1975):
A= 2 kxn
N

i-ontogenetik vaziyyatin k; - “qiymat”, n; - fordlerin

Ibadullayeva va Mévsiimova

sayl, 1 - populyasiyanin voziyyoti, N -
populyasiyadaki fordlorin timumi say1.
2. Effektivlik indeksi ()KuoTtocuii, 2001):

w= 2. nxe
XN

n; - bitkilorin sayi, i - voziyyati, e; - bitkinin
effektivliyi.

Cadval 1. Ontogenezin strukturasi 2009-cu il

SP 1 2 3 4 5 6 7 8 9 > %
Ont.
dovr.
j - - 9 - - 3 2 2 19 4.52
im - - 3 - 3 8 3 30 7.14
v 5 7 10 3 6 15 9 2 7 64 15.24
g 3 8 6 5 8 13 7 3 3 56 13.33
2 18 14 4 16 12 9 7 5 2 87 20.72
23 10 16 2 5 17 26 - - - 76 18.1
Ss,s 9 10 17 20 8 12 12 - - 39 20.96
> 45 55 53 52 51 86 41 20 17 420 100
Cadval 2. Ontogenezin strukturast 2010-cu il
SP 1 2 3 4 5 6 7 8 9 > %
Ont.
dovr.
j 6 8 4 - - 5 5 3 2 33 7.65
im 3 4 6 - 7 6 5 1 37 8.58
v 5 7 15 5 10 5 5 4 60 14
g 7 13 13 7 5 14 7 7 3 76 17.63
2 9 17 8 11 19 16 7 5 2 94 22
23 11 7 8 15 28 15 3 5 97 22.5
Ss,s - - 2 12 2 13 2 - 3 34 7.88
> 41 57 51 49 45 93 47 28 20 431 100

NOTICOLOR VO ONLARIN MUZAKIROSI

2 il miiddatindo S./imbata noviiniin yayildigi
bitkilik tiplerinin (yarimsshra, dag-kserofit, bozqir)
hor birinds transektlor qurulmusg vo yarimsohrada 3,
dag-kserofitdo 4, bozqirda iss 2 populyasiya
nisanlanmisdir. Todqiqatlar iyul aymin 2-ci
dekadasinda hoyata kegirilmisdir.

Tadqiq olunan S./imbata ndviniin bitkilik
tipinda rolu va fitosenoloji qurulusunun dyronilmasi
noticosindo molum olmusdur ki, Azorbaycan
florasinda bu bitki, xiisusile, kserofit ekoloji

grupuna daxil olan bozqir, ¢omon, yarimsohra
elementlorindondir. S./imbata néviiniin bioekoloji
xiisusiyystlori  aragdirillarken, bitkinin  Parlaq
kallisefalliq, Silindrvari siipiirgogiillik, Siirvalik,
Adi hoalmollik, Siskin poruqluq, Tikli siyavlg,
Tikanli doveqiranliq formasiyalarinda daha ¢ox
yayildig1 miisyyon edilmisgdir.

Codval 3-do ndviin rast golindiyi osas
assosiasiyalarinin torkibi, bollugu, yayildig: orazilor
vo onlarm layihs Ortiiyiiniin dyronilmasi naticolori
0z oksini tapmisdir.
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Duzdag Fitosenoloji Kompleksinda Salvia limbata

Cadval 3. S./imbata ndviiniin miixtalif populyasiyalarda fitosenoloji qurulusu (2009-2010)

No I
b=
> =
Bitkilik tipi vo formasiyalar Assosiasiyalari torkibi = ED
(osas novlor gostorilmisdir) = < 'g
ESa
mE A
I Yarimsshra 1 sp: Sirkenli-Siirvali-kallisefalliq
(Callycephalus nitens + Salvia limbata + 30 Cop;
5 1. Parlaq kallisefalliq (Callycephaleta Atriplex turcomanica)
§ nitensae) 2 sp: Koboli siirvali - kallisefalliq (Salvia 30
gz limbata + Camphorosma lessingi)
g 3 sp: Kuziniyali - siirvoli -siipilirgogiillik 40 Cop,
£ 2. Silindrvari siipiirgogiilliik (Xeranthemum cylindraceae + Salvia limbata +
(Xeranthemumeta cylindraceaes) Cousinia macroptera)
11 Dag-kserofit 4 sp: Kafirotlu-kobali siirvolik (Salvia limbata + 30
3. Siirvelik (Salvieta) Camphorosma lessingi) Cop,
5 sp: Tomiz siirvolik (Salvia limbata + Salvia 40
8 ceratophylla) Soc
S, 4. Adi halmallik (Zygophylleta fabago) 6 sp: Kecialagili - davaqiranli -halmallik 50
iz (Zygophyllum fabago+ Reaumuria persica +
g 5. Siskin poruqluq (Stachyeta inflatae) Atraphaxis spinosa) Cops
= 7 sp: Tis-tishi-koklikotulu-poruqluq (Stachys 35
inflata + Thymus collinus +Th. kotschyanus +
Acantholimon karelinii)
Il Bozqir 8 sp:  Kollu-miixtolifotlu-siyavliq  (Stipa 25 Sol
6.Tiklii siyavliq (Stipeta capillatae) capillatae + Atraphaxis spinosa + Herbgsa) '
7 Tikanh dovaquranliq (4traphaxeta 9 sp: Xostokli - dgvsqlranhq (Atraphaxis spinosa Sp
spinosae) + Caragana grandiflora) 20
S.limbata noéviiniin demogqrafiq strukturunun populyasiyanin yasl generativ (g;) fazasinda, 8 vo
inteqral ~ xarakteristikasi  miloyyon  edilorak, 9-cu populyasiyalarda iss ham yasli generativ, hom

ontogenezinin torkibi, yas (boylimo) vo effektivlik
doracasi Oyronilmis, SP qiymatlondirilmis ve sldo
olunan naticlor codval 4-do gdstorilmigdir.

Cadval 4-don goriindiiyili kimi populyasiyalarda
bitkinin ontogenezinin biitliin qruplarina rast golinir,
lakin 1, 2 vo 5-ci populyasiyada yuvenil (j) vo
immatur (im) fazalarina rast golinmomis, 4
populyasiyanin immatur dovriinda, 7-ci

do sinil (s) vo subsinil (ss) qrupuna aid ford agkar
edilmomisdir. 3 vo 6-ci populyasiyalar tamdir.
Ekoloji  sistemin  todqiqi zamami  osas
problemlordon biri bitki ortiyli ilo miihit faktorlar
arasinda qarsiligh slagenin toyin edilmesidir. Miihit
faktorlarinin ontogenezin strukturuna miisbat vo ya
monfi tosir etmokls, senopopulyasiyanin qiymotlon-
dirilmasinds miixtslif naticalor sldo oluna bilar.

Cadval 4. S.limbata senopopulyasiyasinin (SP) qiymatlondirilmoasi

Ne SP tipi Ontogenezin bdylims fazalari, imumi %-lo Indekslor
SP
J im v g 2 g s, § A ®

8 Cavan 10 40 10 15 25 0 0 0.19 0,28
9 11.76  17.65 412 17.65 11.76 0 0 0.16 0,17
2 0 0 12.73 14.55 25.45 29.1 18.2 0.55 0,30
1 Kegid 0 0 11.1 6.7 40 222 20 0.41 0,24
5 0 0 11.76 15.7 23.53 333 15.7 0.43 0,32
3 Yetismis 17.1 9.43 18.87 11.32 7.55 3.77 32.1 0.46 049
7 7.32 732 2195 17.1 17.1 0 29.3 0.56 0,45
4 Tam yetkin 3.5 9.3 17.4 15.119 10.5 30.2 14 0.57 0,52
6 0 5.77 5.77 .62 30.77 9.62 3846  0.59 0,63
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S.limbata noviniin  ekoloji  soraitdon asili
olaraq doyigon ontogenezinin dinamikas1 Sok. 1 vo
2-do gostorilmisdir.

Diagramlardan goriindiiyli kimi populyasiyalarda
ontogenezin ayri-ayrt morhalslorinds, miixtolif sayda
fordlora rast golinir. Belaki, 2, 4, 5, 6-c1 populyasiyada
fordlorin say1 ¢oxdur, bunu onunla izah etmak olar ki,
homin populyasiyalarda bitkinin yayildigi torpagin
miinbitliyi daha olveriglidir. ~ Yas vo effektivlik
indekslorinin giymetlondirilmesine nazor salindiqda
iso aydm olur ki, 2, 8 vo 9 SP cavandir ((A=0,16-
0,55; ®=0,17-0,30), 1, 5 SP kecid yas dovriinii

30
25 oj
20 Him
. Ov
15 Og1
10 g2
o
N L g g3
l l Ss,s
o_

Sak. 1. S.limbata néviiniin 2009-cu ilda
ontogenezin dinamikasi.

Ibadullayeva va Mévsiimova

xarakterizo edir (A=0,41-0,43; ©®=0,22-0,32), SP 3 vo
7 yetkin populyasiyalardir (A=0,46-0,56; ©=0,45-
0,49), tam yetkin populyasiya 4 vo 6 SP ki, burada yas
vo effektivlik indekslori maksimuma catmisdir
(A=0,57-0,59; ©=0,52-0,63).

Senopopulyasiyanin strukturunda rast galinmis
bu doyisiklik mikrosaraitin tesiri naticesindo yaranir.
Bu o6ziini illor {izro bitkinin mohsuldarliginin
Oyronilmosindo do aydin gostorir (Cadval 5). Yoni
2009-cu ilo nisbotdo 2010-cu ildo yagintinin ¢ox
olmasi bitkinin fitokiitlosine miioyyon goder miisbat
tosir etmisgdir.

30
25
aj
20 Him
Ov
15 l -
Og1l
10 Mg2
Og3
5 BSs,s
0

1 2 3 4 5 6 7 8 9

Sak. 2. S.limbata néviiniin 2010-cu ilda
ontogenezin dinamikasi.

Cadval 5. S.limbata noviiniin ontogenezinin miixtalif marhalalerinds fitogakisi
Ontogenezin 2009-cu ilo gora 2010-cu ilo gora
marhalalari (yas ¢aki, qramla) (yas ¢aki, qramla)
im 9,5 £0.93 11.6 + 0,52
v 18.77+3.56 21.36 +1.53
g 228 +37.5 285 +21.27
3 420.3+45.3 561 +37.33
g3 261 +42.6 381+ 37.2
sS 55+11.7 7245+17.2
s 36 +11.2 27.47 +£9.35
Cadval 6. S.limbata noviiniin miixtalif illards ehtiyati (kq/h, yas ¢aki ilo)
SP 2009-cu il 2010-cu il
Fordlorn Bioloji ehtiyati Fordlorn Bioloji ehtiyati
say1 say1
1. 45 44.958+4,12 41 51,550+5,14
2. 55 62.503+5,76 57 60,325+6,31
3. 53 55.924+5,23 51 58.117+5,92
4. 52 53.730+5,12 49 57.020+5,56
5. 51 49.344+4,89 45 55.924+5,23
6. 86 101.979+8,45 93 94.303+7,89
7. 41 49.344+4,51 45 44.958+4,23
8. 20 29.606+2,45 27 21.93142,17
9. 17 13.158+1,57 12 18.641+1,91
Comi 420 411,624+40,89 431 462.849+46,67
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Duzdag Fitosenoloji Kompleksinda Salvia limbata

Tadqiq edilon bitkinin yeriistii hissasi dorman
bitkisi kimi shamiyystli oldugu ii¢lin, ontogenezin
g; g g; fazalarinda yeriistii hissonin ehtiyati
Oyranilmisdir (Cadval 6).

Mslum olmusgdur ki, ontogenezin g; g, vo g;
fazalarinda yiiksok mohsuldarliq 6-c1 populyasiyada
(94.303-101.979 kg/h) oldo olunmusdur. Bu homin
populyasiyanin yas va effektivlik indekslorinin
yiiksak olmast ils izah olunur (A=0,59; ©®=0,63), 2, 3,
4, 5 vo 7 orta (49.344-62.503 kg/h), 1, 8 vo 9-da iso
mohsuldarliq zoif olmusdur (13.158-44.958 kg/h).
Codvaldon goriindiiyli kimi 2009-cu ilo (411,624
kg/h) nisbatds 2010-cu ilds (462,849 kg/h) bitkinin
bioloji ehtiyati ¢ox olmusdur. Hesab edirik ki, bu
bitki ehtiyatinin, bollugu vo mohsuldarliginin
ekoloji faktorlara qarsi cavab reaksiyasidir. 2010-cu
ildo miihit faktorlar, xiisusile, yagintinin bollugu,
temperaturun bitkilorin mohsuldarligina miisbot
tasirinin naticasidir.

YEKUN

Duzdag fitosenoloji kompleksinds S./imbata
novinin 9 SP qurulusunun Syronilmosindon
asagidaki naticalar alds edilmisdir:

1. Toadqiq olunan senopopulyasiyalardan 3-i
cavandir, digoarlorinin har birinds 2-SP miigahids
edilmisdir.

2. Ontogenezin g; g» g3 fazalarinin ¢ox oldugu SP-
do mohsuldarliq daha yiiksokdir.

3. Miixtalif illords S./imbata ndvinin fitokiitlosi

vo Dbioloji ehtiyatt mikrosoraitin tasirinden
asilidir.
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C.J:x. Ubanyanaea, H.B. MoBcymoBa

Ouenka u IlpogykruBaocts Llenononynsiuuii Buna Salvia limbata B ®UTOLEHO0JI0THYECKOM
Komnuexce ly3nar

B ¢urounenomnornyeckom xommekce Jly3narckoit odbnmactu babexckoro paitona HaxupiBanckoit AP Opum
otoOpaHbl 9 monysuui. BelIM OIleHEeHB! LIEHOIOTHYECKOE COCTOSIHNE, MHACKCH Bo3pacTa (A) u 3¢ dexTus-
HOCTh (@) BuUma S.limbata C.A. Mey. B 3THX momyysmusix. Takke OBLIH ONpeeICHB peCypChl U THHAMHKA
MIPOTYKTHBHOCTH M3y4aeMOTro BU/Ia B OHTOT'€HEe3€. BbUTo BBISBIIEHO, YTO MPOAYKTHBHOCTh JJaHHOTO BUIA B 6-
oli momynsKHy, B (pazax OHTOTeHe3a g, g U g3, B OCHOBHOM, Bbicokast (94.303-101.979 kr/ra); B0 2, 3,4, 5 u
7-o#1 momynsimuax Obiia cpenneit (49.344-62.503 kr/ra); a B1, 8 u 9-0i1 momynanusx npoayKTUBHOCT ObLiTa
ciaboii (13.158-44.958 kr/ra).

S.J. ibadullayeva, N.V. Movsumova

Evaluation and Productivity of the Cenopopulations of Salvia limbata Species in the Duzdag
Phytocenological Complex

9 populations from the Duzdag phytocenological complex of Babek region of the Nakhchivan Autonomous
Republic have been selected. Cenological state, indices of age (A) and effectiveness (w) of the S.limbata
C.A. Mey. species have been evaluated, as well as its resources and dynamics of productivity during ontoge-
nesis have been studied in these populations. It was ascertained that productivity of the species in the 6™
population at the g; g, and g; stages of ontogenesis, mainly, was high (94.303-101.979 kg h™); at the 2™, 3™,
4™ 5™ and 7™ populations it was normal (49.344-62.503 kg h™); but at thel™, 8" and 9™ populations
productivity was low (13.158-44.958 kg h™).
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Cocras u Cogepxanue Ceodoanbix AMuHokucjaorT B Ilinogax Hekoropsbix
JlekapcTBeHnbix IlnogoBo-Aroaubix Pacrennii

JLA. Illamcm3ane, D.H. HoBpy3os”
Unemumym Bomanuxu HAH Azepbaiioscana, *E-mail: eldar novruzov@yahoo.co.uk

BnepBrbie ucciieIoBaH KaueCTBEHHBIH COCTAB H KOJHYECTBEHHOE COMEP:KAHUE CBOOOTHBIX AMUHOKHC-
Jot wionoB Crataegus pentagyna, Rosa canina, Rubus caesius, Sorbus aucuparia, Malus orientalis,
Prunus spinosa, Cerasus avium, Ribes nigrum, Viburnum opulus, Hippophae rhamnoides, Berberis
orientalis, npou3pacralomux B A3zepdaiii:kane. YCTAHOBJIEHO, YTO B COCTaBe CBOOOIHBIX AMUHOKHUC-
JIOT B 3aBHCHMOCTH OT BHIOBOH 0COOCHHOCTH MPHUCYTCTBYHT 15-17 aMMHOKHMC/IOT, U3 HUX 7 He3aMe-
HHUMBbIe. B mi1o1ax ucce/ieioBaHHBIX BUI0OB CO/lep:kaHue CBOOOIHBIX AaMMHOKHUCJIOT u3Mensiercs ot 60,02
10 153,08 mr%. HanooJibuiee KoJIM4eCTBO HAKAMIUBAETCHA B IJIOAAX KAJMHbI, 00J1eNUXU, CMOPOIUHBI,
€KEeBUKH, 00APHIIIHUKA. OCHOBHYI0 4YaCcTh CYMMbI CBOOOTHBIX AMHHOKHUCJIOT COCTABJISIIOT AMHHOKHUC-
JIOTHI, 00J1a1aI0I[He MOJOKUTEIbHBIM (apMaKoJOrH4ecKuM AeificTBHEM Ha CepAeYHOCOCYIMCTYIO U
HEPBHYK0 CHCTeMY (METHOHUH, IIIOTAMUH, IIOTAMUHOBAasI U acnaparnHoBasi Kucjora). Beicokoe co-
JepKaHue CBOOOTHBIX AMUHOKHCJIOT B ILUIOAAX 00JIeMNXH, KAJIHHBI, CMOPOJIHHBI, BUIIIHU, €KEBUKHU 110
CPAaBHEHHUIO C APYTMMH AHAJU3UPOBAHHBIMH BHAAMH, MO3BOJSIET CYMTATH HX MEPCHEKTHBHBIMH HC-
TOYHUKAMM JIJIl MOJIYYEeHHSI KOMIUIEKCHBIX NMPEeNnapaToB CepAeYHOCOCYAUCTOr0 U MCHUXOHEBPOJIOTHYe-

CKOI'0 JeHCTBUA.

Kntoueswle cnosa: nioosi, 1200bl, AMUHOKUCIOMbL, XPOMAMOZPpadus, CneKmpogomomempus

BBEJAEHHME

AMWHOKHCIIOTHI, BCTPEYAIOIIUECS B PA3TUIHBIX
OpraHM3Max, B TOM YHCIIe ¥ B PACTCHUSX, YPE3BHI-
yaifHO pasHooOpaszHbl. OHU SBIAIOTCS OCHOBHBIM
MaTepuanoM JUIsl CHUHTe3a OeNKoB, (pepMeHTOB,
HYKJIEHHOBBIX KHUCIIOT, TENTUIHBIX TOPMOHOB, Op-
TaHUYECKUX KUCIIOT, BUTAMHUHOB U JIPYTHUX (PU3HO-
JOTUYECKU aKTUBHBIX coenuHeHuit (Kperosuu,
1986; bepeszos u np., 2007). [Iytu BOBIICYECHHS YT-
Jepona B 0OMEH a30TOCOJEepIKAIINX BEUIeCTB TeHe-
TUYECKU TMPEAONpPeaeNeHbl, YTO B 3HAYUTEIHHOMN
Mepe OOYyCIOBIUBAeT KOJWYECTBEHHBIH COCTaB
AMUHOKHCJIOT, IPUCYIIIHI KOHKPETHOMY BHIy pac-
tenuit (M3maiinos, 1986).

AMUHOKHCIIOTHI SIBISIFOTCS. HE TOJNBKO CTPYKTYp-
HBIMH DJIEMEHTaMH OENIKOB W APYTUX HSHIOTEHHBIX
COEJIMHEHUH, HO TaKXe MMEIOT O0JbIIoe (PyHKIHO-
HaJIbHOE 3HAYCHHE, HANpHUMEp, [IIOTaAMUHOBAs KH-
CIIOTa y4acTBYeT B OSIIKOBOM U YTIIEPOTHOM OOMEHe
arneTWIXOJIMHA, aneHasuHTpudocdara u mepeHoce
HMOHA Kanus. METHOHUH YYacTBYeT B CHUHTE3€ ajlipe-
HaJIMHA, KpeaTUHa U JIPYTUX OMOJOTMYECKH BayKHBIX
COCIIMHEHUM, aKTUBUPYET ACHUCTBHEC BUTAMWHOB (ac-
KOpOMHOBOM, (hOJIMEBON KUCIOTHI U Jp.), TOPMOHOB,
(depmenToB. ImimH ynydmaer MeTtabommyecKue
MIPOIIECCHl B TKAHM MO3Ta TPH THIOKCHUSIX U apUTMHU-
SIX, TIPH JKENe30IeUIMTHBIX aHEMUSIX, aTePOCKIIEpPO-
3ax (Kucenepa, 1986). OOnanas mMpoKUM auarnaso-
HOM (hapMaKOJIOTHYECKOTO JACHCTBUS, aMUHOKHCIIOTHI
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MOT'YT TaKkXe IIPUAaBaTh MUKPOIJIEMEHTaM U APYTUM
BeIecTBaM (apMaKoJIOTHICCKH OS3BPETHYIO U JIETKO
YCBOSIEMYIO0 (hOpMY, OJJHOBPEMEHHO MOTEHIMPYS HX
sddexr (3amanarok, 1982; Kucenepa, 1986). Acnapa-
TMHOBas KHUCJIOTa YIy4llaeT KoJJIaTepanbHOe cep-
JICYHOE KPOBOOOpAILIEHHE, CepICIHOCOCYIUCTBIA TO-
HyC, MOTECHIMpYeT AeicTBHE MHUKpodnemeHToB Fe,
Cu, Zn u np. (bpanru, 1969).

W3BecTHO Takke TO, 4YTO MHOTUE aMUHOKHCIIOTHI
00NafgaloT  MOJNOXKHUTENBHBIM — (PapMaKOIOTHYECKUM
JEHCTBUEM U TIPUMEHSIOTCS B KAaueCTBE JICKAPCTBCH-
HBIX cpenctB (Mamkorckwuii, 2007). Mimerotcst coo0-
HIeHUs 00 y4acTHH aMHHOKHCIIOT B TPOLIECCaX HEpPB-
HOM perymsiiuy pasiuvHbIX (YHKUMHA OpraHu3ma
(Kosanes, 1977; MamkoBckuii, 2007) 1 BEIpaKeHHOE
BIMSHUE WX Ha cocyaucTeii Touyc (bpanru, 1969;
Koganes, 1977). Hanpumep, npenapar rimiyHa npu-
MEHseTCSl IIPU KOMIUIEKCHOW Tepanuy HapyIIeHUi
MO3TOBOTO KPOBOOOpAIIEHHS B OCTPBI IEPUOA HIIIe-
muueckoro uHcynbra (Kommu, 1998; I'yces, 1999).
l'vctoun - mpu renaTuTax, S3BEeHHOW OONE3HM Ke-
JyZlKa 1 IBEHaUATUIICPCTHON KUIIKH, LUCTEUH - IPH
IIa3HBIX OOJIE3HSX, KaTapakTe, MPOCBETICHHH Xpy-
craymka (Maitayk u ap., 1990; Bynun u ap., 1990).
Lepebpomm3ua (CymMMa aMHHOKHCIIOT) — OKa3bIBaeT
HEHpPOIPOTEKTOpPHOE, HeHpoTpodmyeckoe, HeHpo-
TPOITHOE JeHCTBHE MPH YEPErHO-MO3TOBOM TpaBMe,
nipu Oonre3Hn Anpireiivepa (PommHa u ap., 1999). B



MEIUIIMHCKON TIPaKTUKE TPH Pa3IMYHBIX 3a00JieBa-
HUSIX IIMPOKO MPUMEHSFOTCS perapaThl, OCHOBHBIM
JICVCTBYOIIIUM BEIIIECCTBOM KOTOPBIX SIBJISFOTCS aMH-
HOKHCIIOTHI - BHIIMH, BUTaHOIypoJl, Tay(oH, THapo-
u3aT OETTKOB KPOBU KPYIHOTO POTaToro CKOTa, Ka-
3enHa u 1p. (bynun u ap., 1990; Maituyk u np., 1990;
Ko u nip., 1998; MamkoBckuii, 2007). M3BecTHa
TaKXe POJTb CBOOOTHBIX aMUHOKHCIIOT B (hOPMHPOBA-
HUH OPTaHOJICITUIECKUX CBOMCTB IUIOJIOB M MPOIYK-
TOB X nepepabotku (Metmunkuii, 1976).

XuMudecknii coctaB M (hapMaKOJIOTHIECKOE
CBOICTBO MHOTHUX JIEKAPCTBEHHBIX PACTCHUM, B TOM
YUCJIE TUIOA0BO-SATOIHBIX, MCCIEIOBAHO IOCTaTOY-
HO xopomo (Metmuikuii, 1976; HoBpysos, 1983,
2010; Kucenesa, 1985, 1986; PacturennpHble pe-
cypcei CCCP, 1985; HoepyzoB u Illamcuzane,
1985, 2005).

®drnopa Asepbaiimkana Oorara pa3TUIHBIMA
IJIOJIOBO-ATOMHBIMU pacTeHusmu (Diopa  A3zep-
Oaiimkana, 1954), ocoOeHHO JIeKapCTBEHHBIMH.
MHorue uccieqoBaTein papMaKoIOTHIECKOE ICH-
CTBHE OTHUX PACTCHHUH CBS3BIBAIOT C HAIUYUEM B
HUX TaKUX OMOJIOTMYECKH aKTHBHBIX BEIIECTB, KaK
(b1aBOHOMIBI, aHTOLMAHBI, KAPOTHHOUIBI, KaTeXH-
HBI, aJIKaJTOUIBI, TIFOKO3UIBI U Ip. DTH BEIECTBA B
PACTCHHUSAX HAXOJATCH B JIETKO YCBOSEMBIX Opra-
HU3MOM KOMIUIEKCAaX M OIPENIeICHHBIX KOHIIEHTpPa-
LUSAX, TIOOTOMY TOKa3bIBAIOT BBICOKYIO (DM3HOIOTH-
YECKyI0 aKTUBHOCTh. Ho, nmns OospImIMHCTBA HC-
MOJIb3YEMBIX B MEIUIIMHE JICKAPCTBEHHBIX pacTte-
HUH HE U3BECTCH KAaUECTBEHHBIA COCTAB M KOJIMYE-
CTBEHHOE COJIEP)KaHME OTACIIBHBIX aMHUHOKHUCIIOT B
CBIpbE W Tpemaparax u3 Hero. [loatomy nekapcr-
BEHHBIC PACTCHUS HE PACCMATPUBAIOTCS B KaueCTBE
HCTOYHHKA JIETKO YCBOSIEMBIX (DOPM aMHHOKHCIIOT
B KOMIUIEKCE C MUKPOAJIEMEHTaAMH M JAPYTUMHU OHO-
JIOTMYECKY aKTUBHBIMU BEIIECTBAMHU.

W3 BrIlIe M3TI0KEHHOTO CIIEYET, 4TO B COBpE-
MEHHOW MEIUIIMHE JJIS MPOQUIAKTHKY U JICUCHUS
MHOTUX 3a00JIeBaHUI BCe BOCTpEOOBAaHHEE CTaHO-
BATCS JIGKAPCTBEHHBIE CPENICTBA, COJEpIKaIlNe He
TOJIKO BBIIICTIEPEYNCIICHHBIC OMOJIOIMYSCKU aK-
TUBHBIC COCTUHCHHS, HO U aMHUHOKHUCIIOTHI.

Lenp HacTOsMIEH PabOTHI — MPOIOIIKAS U3YYe-
HHE COCTaBa M COJEpPKaHWS OMONOTHYECKH aKTHB-
HBbIX KOMITOHCHTOB IIJIOJIOBO-SITOJHBIX PACTCHUH,
mpouspacraromux B A3sepOaiikaHe, HCCISIOBaTh
KadeCTBEHHBIH COCTaB M KOJMYECTBEHHOE COJIEp-
J)KaHUE CBOOOJHBIX AMHUHOKHCIOT Y HEKOTOPHIX
IJI0JI0BO-SITO/THBIX JICKAPCTBCHHBIX PACTECHUIA.

MATEPHAJIBI U METOJBbI

MarepuanoM HCCIENOBAaHUS CIy>KWIH  TUIOJIBI
(apmakonelinble 1 He (apMakoNeHHbIE TUKOpacTy-
mye  IUIOJNOBO-AroxHble  pacteHus:  Crataegus
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pentagyna Waldst. et Kit (p. Crataegus L.), Rosa
canina L. (p. Rosa L.), Rubus caesus L. (p. Rubus L.),
Sorbus aucuparia L. = S.caucasigena Kom. ex
Gatsch. (p. Sorbus L.), Amelanchier rotundifolia
(Lam.) Dum. (p. Amelanchier Medik), Malus orienta-
lis Uglitzk. (p. Malus Hill.), Prunus spinosa L. (p.
Prunus L.), Cerasus avium (L.) Moench. (cem.. Rosa-
ceae Juss.), Hippophae rhamnoides L. (p. Hippophae
L.), Sambucus nigra L. (p. Sambucus L.), cem. Sam-
bucaceae Botsch. ex Borkh., Viburnum opulus L. (p.
Viburnum, cem. Vibrionaceae Rafin.), Berberis orien-
talis Schneid. (p. Berberis L., ceM.. Berberidaceae
Juss.), Ribes nigra L. (p. Ribes L.). JInst ananuza mio-
IIbI ¥ SITOZIBI coOOMpaI B paze OMOIOTHIeCKOH 3perno-
CTH, a LBETKM B Hadane 1BereHus B 2008-2009 rr.
PacturenbHple MarepHansl cpasy B3BELIMBAIH U
(hukcupoBanu ropstauM crimptoM. [moasr oTtOupanmu
TI0 CTaH/AAPTHOH BendnHe, (opMe U OKpacke, He I10-
BPEXKACHHBIC BPEAUTEISIMA B OOJIE3HSIMH, HE MEHEe
0.3 kr, ¢ 8-10 pacTeHuil, ¢ pa3IMYHBIX YaCTEH KPOHBIL.
W3Biedyenne aMUHOKHCIOT W3 PAaCTUTENbHBIX MaTe-
PHAOB OCYILECTBISUTH IO OOIIETIPUHSTON METONKE
(ITnemxoB, 1976) ¢ HEKOTOPHIMU U3MEHEHUSIMH.

OUKCUPOBaHHBIN pacTHTENbHBIN Marepuan (5
r) pactupany B GaphopoBoii CTymKe. DKCTPAKIIUIO
CBOOOJHBIX aMHUHOKHCIIOT TPOBOAWINA B COOTHO-
mennu 1:20 ¢ 70%-HBIM 3TAHOJIOM Ha BOISIHOM Oa-
HE ¢ 00paTHBIM XOJIOIMIHPHUKOM B TedeHue 1 4. 3a-
TEM OXJIKAATH JI0 KOMHATHOU TeMIIepaTyphl. DKC-
TPaKT (UILTPOBAIM Yepe3 BaTHBIA TaMmnoH. Jlis
aHAJIM30B UCTOJIH30BATN KaK HWCXOIHBIE (IIBTPO-
BaHHbIC BBITSDKKH, TAK U OYHMILIEHHBIE OT COMYTCT-
ByIOIIUX BeniecTB. OUUCTKY MPOBOJIMIM HOHOOO-
MeHHbIMU cMonamu (KY-2 B BomopomHoii dopme).
QOuUIbTpaT MpOIMyCcKald Yepe3 KOJOHKY CO CKOpO-
CTBIO HE OonbIe 5 kamenb B MuHyTY. [locie Toro
KaK BECh UCXOJHBIA pacTBOpP MPOIIEN Yepe3 KOJIOH-
Ky, €€ MPOMBIBAIHA BOJIOW IO TOJHOTO YIaJCHHS
caxapoB M OPraHMYECKHX KHUCIOT. DIFOALUI0 aMH-
HOKHCJIOT NMPOBOJWIN C YBEIHMYMBAIOIIMMUCS KOH-
uentpanusamu HCI (11, 2,51, 4H), 9T00BI pa3aenuTh
AMHHOKHCIIOTHl Ha OTAENbHBIC Tpymmbl. [lomyueH-
HBII 31r0aT BhimapuBany i yaaneaus HCL. Ocra-
TOK CyMMBl aMHUHOKHCIIOT PacTBOPSUIA JTUCTHILIH-
poBaHHOW BoMO# M duiabTpoBanmu. [l crabumm3a-
UM K aMUHOKHUCIIOTHOMY (QUIbTpaTy 00BN
KPUCTAJUTBI THMOJIA.

OmnpeneneHne Ka4eCTBEHHOTO COCTaBa aMHHO-
KHCJIOT TIPOBOJIMJIM METOJIOM XPOMaTorpaduaecKko-
ro paszmeincHus Ha Oymare mapku FN 11 u FN 16 B
cucreMe H-OyTaHON - YKCyCHas KHCJIOTa-Boa
(4:1:2) B IpECYTCTBUN YUCTHIX aMHUHOKHUCIIOT (CBH-
nereneit). Ilpum aBymepHO#t xpomarorpaduu uc-
MONTb30BANIM H. OYTaHOJ, HACHIIEHHBIH BOJOH, a
KaMephl HaChIIaTd aMMHuakoM. Jlis mposBieHUs
Xpomatorpammsl, oopabareiBain 0,2%-HbIM CIIHp-
TOBBIM PAacTBOPOM HHUHTHAPWUHA M HArpeBajul MPHU
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100°C B Tedenne 5 MUHYT. UnCHTH(PUKAINIO aMH-
HOKHCJIOT NPOBOJIMIIM IIyTEM CPaBHEHHUS CO CBUJE-
tensMu. KonndecTBeHHOE coepikaHUE OTAEIBHBIX
AMHHOKHCJIOT ONpenessuid  (POTORIEKTPOKAIOPH-
Merpuyecku B npudbope KOK-2 mpu 570 am. Pac-
YeT MPOBOAWIIN II0 CTAHIAPTHOW KPHUBOU JEHIUHA.
B kauecTBe craHmapTa HCHOIB30BAJM CMECH, CO-
CTOsIY10 U3 17 aMUHOKHUCIIOT.

PE3YJIBTATBI U OBCYXXJIEHUE

H3BecTHO, YTO KpOME aMHHOKHUCIIOT B CIHMPTO-
BBIIl 3KCTPAKT MEpPeXOsT caxapa, IMUTMEHTHI, MH-
HepaJbHbIE BEUIeCTBAa U JIp. OTH COEAWHEHUS Ipe-
MATCTBYIOT YETKOMY pa3feieHUI0 aMUHOKHCIOT Ha
XpoMarorpamMmax U OJHOBPEMEHHO BIHSIOT Ha X0
KOJMYECTBEHHOTO OMpEAeNeHHs] OTAEIBHBIX KOM-
IIOHEHTOB. B pe3yibprare CpaBHUTENHHOTO XpOMa-
TOrpaduecKoro aHalmM3a WCXOIHOW CITHPTOBOM
BBITSDKKH aMHHOKHCIIOT W OYHINEHHOTO JIII0ATa,
MPOMYLIEHHOTO Yepe3 HOHOOOMEHHYI0 KOJIOHKY,
OBUTO YCTAHOBJIEHO, YTO B NMPHUCYTCTBHM 3THX Be-
[IeCTB, aMHHOKHUCIIOTHI BO BCEX HCIIOIb30BAHHBIX
CHUCTEMax pPacTBOPHUTEIS WMENH 3HAYUTEIHHO II0-
HmxkenHble Rf (Tabmuna 1). D10 cBUACTENLCTBYET
0 TOM, YTO IIPH XpOMAaTOrpapuUecKux HCCIea0Ba-
HUSAX DKCTPAKTHI TOJDKHBI 00s3aTeIhHO MPOITyC-
KaTbCs Yepe3 HOHOOOMEHHBIH aIcCOPOEHT.

CpaBHUTENBHBINA XpoMaTorpaguuecKuii aHaau3
KadeCTBEHHOTO COCTaBa M KOJHYECTBEHHOTO CO-
JepXKaHMsI CIIUPTOBBIX SKCTPAKTOB, MOTYyUYEHHBIX U3
IJI0JIOB MCCJIEJIOBAHHBIX IUIOJOBO-ATOJHBIX pacTe-

HUMH, MTOKa3aJ, 9YT0 OHU OOraThl Kak KauyeCTBEHHBIM
COCTaBOM, TaK U COACPKAHUEM CBOOOIHBIX aMHHO-
kucnot (Tabmuua 2). V3 naHHbIX Tabmauuel 2 cie-
IyeT, 94TO B IUIOJAaX HCIIOJIb30BAaHHBIX BHJIOB TPH-
CYyTCTBYIOT 17 aMUHOKHCIIOT, U3 HUX 7 aMHHOKWC-
JIOT OTHOCHUTCS K HE3aMEHUMBIM.

W3 BBISIBIIEHHBIX aMUHOKHCIIOT JIN3WH, JIEHIIHH,
aJlaHWH, [IIUCTEUH, TUPO3WH B Twonax Rosa canina,
Rubus caesius, Sorbus aucuparia, Amelancier
rotundifolia, Malus orientalis, Prunus spinosa,
Cerasus avium, Berberis orientalis, Ribes nigrum
MPUCYTCTBYIOT B KOJIMYECTBE CJICIOB. TOJBKO THC-
TUAWH OTCYTCTBYeT y 5 Buaos: Crataegus
pentagyna, Rosa canina, Sorbus aucuparia, Malus
orientalis, Cerasus avium. Hauboyee moJHBIN Ha-
00p aMHUHOKHCIIOT OOHapy>keH B IUIOAaX OOSpBIII-
HUKa, Oy3uHBI, 00nennxu (Mo 16 aMUHOKHCIIOT), B
I0aX IIUMOBHUKA, psOWHEI, Oapbapuca — mo 15
aMuHOKuCcT0T. CaMblii HAMMEHBITUN HA00p aMHUHO-
KHCJIOT OOHApy’KEeH B IUIO/IaX KAJTUHBI.

[lo cpaBHEHHIO KaueCTBEHHOTO cOCTaBa oOmIee
COJICpKaHKEe CBOOOIHBIX aMUHOKHUCIIOT B TUIOAAX UC-
CJIC/IOBAHHBIX BUJIOB KOJICOJNIETCS B JIOBOJILHO IIIUPO-
kux npexaenax (ot 60,02 go 153,08 mr%). Haubomns-
Iee KOJIMYECTBO CYMMBI aMHHOKHCIIOT OOHApY>KEHO
B mionax Viburnum opulus (153,08 mMr%), a Hau-
MeHeblee - Prunus spinosa (60,02 mMr%). Bugpl, ot-
HOCSIIIIHECS K Pa3INIHbIM CeMeHCTBaM, TaKKe OTIIH-
YaKOTCS M0 COACPIKAHUIO CBOOOTHBIX aMHHOKHUCIIOT.
Conepxanre aMHUHOKHCIIOTHI HauOojiee paBHOMEPHO
pacnpeiesieHo B Tuioaax ceM. Rosaceae Jus.

Ta6auua 1. Biusgane nonrcaxapuoB U APYTUX BEIIECTB HA XpOMATOrpadUIecKyro MOJABHKHOCTH CBOOO/I-

HBIX aMMHOKUCIOT Crataegus pentagyna

AMUHOKHACIIOTBI R¢ crarmapToB I1JI01bI COK
R mo ounictkm Ry mociie ounctkn Ry o ounctkn Ry mmocite ouncTkn

JInzun 0,16 0,07 0,16 0,09 0,16
I'uctuaun 0,17 0,08 0,16 0,11 0,17
ApruHuH 0,18 0,09 0,17 0,12 0,18
Cepun 0,32 0,11 0,32 0,19 0,31
AcmaparuHoBasi KHCIIOTa 0,33 0,12 0,33 0,2, 0,33
[muun 0,34 0,14 0,34 0,22 0,34
Tpeounun 0,36 0,17 0,36 0,24 0,36
I'moramMuHOBas KHCIIOTa 0,37 0,18 0,37 0,25 0,37
AnanvH 0,40 0,20 0,39 027 0,39
[ponuu 0,50 0,24 0,50 0,29 0,49
Banun 0,56 0,27 0,55 0,31 0,55
MeTnoHuH 0,58 0,28 0,58 0,33 0,58
Tpunrodan 0,62 0,31 0,62 0,35 0,62
W3oneinua 0,68 0,34 0,67 0,36 0,66
Jleliuun 0,72 0,36 0,72 0,38 0,72
denunananua 0,66 0,32 0,65 0,32 0,66
Iuctenn 0,13 0,04 0,12 0,05 0,12
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Cpenmu  WCCIENOBaHHBIX  BHIOB W3  CEM.
Rosaceae, conepxanue aMUHOKHUCIIOT U3MEHSICTCS B
npenenax ot 60,02 mo 77,42 mr%. Haubonbiee ko-
JIMYECTBO HAKAIUIMBAETCS B IUIOAAaX O(HUITHAIBHO
tdhapmaxomneiinoro pacrenus Crataegus pentagyna
(77,42 mr%), Rosa canina (74,16 Mr%) u nekapct-
BEHHOTO, HO He (papMaKoneiHoro suna Amelanchier
rotundifolia (65,05 mr%). llpu cpaBHeHnu, coxmep-
JKaHUE CYMMBI CBOOOJHBIX aMHUHOKHUCIIOT IUIOIOB
WCCIIEIOBAHHBIX BU/IOB, OTHOCSIIUXCS K Pa3IHYHBIM
ceMelCTBaM, BBISBICHA TEHICHIWS, YTO BHIHI,
MMEIOIINE COYHBIN TUTON (€XKEeBHUKa, oOJienuxa, oap-
Oapuc, KalnHa, CMOpoJarHA U Oy3uHa), IO CpaBHe-
HUIO C IPYTHIMU TUIOIaMH COAEPKAT OOIBIIOE KOJIH-
YEeCTBO CBOOOTHBIX aMHHOKHUCIIOT.

B Hacrosimiee BpeMs M3 pacTUTENBHBIX HCTOY-
HUKOB BbImencHo Oonee 300 cBOOOIHBIX aMHHO-
KHCIIOT ¥ TIPOAYKTHI WX MeTabomm3ma. Yacte u3
HUX 00pa3yercs B OpraHM3Me 4YejoBeKa M Ha3bIBa-
€TCsl 3aMEHUMBIMU: O-aJlaHWH, acliaparvH, acrapa-
THHOBAas KWCJIOTA, TJIMIUH, TIIIOTaMWH, TIIOTAMH-
HOBas KUCJIOTA, IPOJIMH, CEPHH, THPO3UH, apIMHUH,
TUCTU/IVH, IUCTCHH, a OCTAILHBIC — BAJIUH, JICHIIVH,
W30JICUIINH, JH3UH, METUOHHH, TPEOHWH, TPHUIITO-
(haH, peHUITATAHWH OPTAaHU3MOM HE CHHTE3HUPYIOT-
Csl, IOCTYTAIOT B OPTaHU3M C MUINEH U OTHOCSTCS K
HE3aMEHUMBIM aMHHOKHCIIOTaM. Bpiparomuiics
pycckuii omoxumuk B.JI.Kpetopuu (1986) mumrer,
4YTO OEJKH, B COCTABE KOTOPHIX OTCYTCTBYET XOTS
OBl OJIHA W3 ATHX KHUCIOT, PACCMATPUBAIOTCS Kak
HETOJHOLIEHHBIE.

Pe3ynbTaThl MpPOBEJACHHBIX aHAIU30B, MPEJ-
CTaBJICHHBIC B TaOJUIlE 2 MMOKA3BIBAIOT, YTO U3 TUIO-
IoB 13 ncciaenoBaHHBIX BUAOB, B 10 BUgax mpucyT-
CTByeT 7 HE3aMEHHWMBIX aMHUHOKHCIOT. Comepika-
HUE HE3aMCHUMBIX aMHHOKHCIIOT B ILIOJAaX HCCIe-
JIOBAaHHBIX BHIOB Kojaebaercs ot 18,65 mr% no
39,88 mr%. HamnbompIree KomudecTBO 00HAPYKEHO
B mwiogax Sambucus nigra, Ribes nigrum (39,88 u
39,85 mr%). Bugsl, otHOCsIMECs K ceM. Rosaceae,
10 COZEPKAHUI0 HE3aMEHUMBIX aMHUHOKHCIIOT MaJio
OTJIMYAIOTCS U COJICPYKAHUE MX U3MEHSETCS B Ipe-
nmenax ot 18,65 go 28,39 mr%. Haubonbiiee koiu-
YeCTBO HE3aMEHUMBIX aMUHOKHCIIOT OTMEUYEHO B
mwionax Rubus caesius, Cerasus avium (28,39 u
25,53 mr%, cooTBeTCTBEHHO). [LOABI BUIOB CEM.
Rosaceae, o cpaBHEHHIO C TUIOJaMU BUIOB POja
Hippophae, Sambusus, Berberis, Ribes u Viburnum
coJiep’KaT HAMHOTO OOJIbIIIC HE3aMEHUMBIX aMHHO-
KHCJIOT, PE3KO OTIUYAINUXCA APYyr OT JApyra.
Cpenu poioB HanOOJBIIUM KOJIUYECTBOM He3aMe-
HUMBIX aMHUHOKHCJIOT OTJIMYAIOTCS TUIONBI BHIOB
Sambucus nigra v Ribes nigrum.

[lo cpaBHEHHIO C HE3aMEHHMBIMH aMUHOKHC-
JIOTaMH KOJIMYECTBO 3aMEHUMBIX aMHHOKHCIOT B
IJI0J[aX UCCIEAOBAaHHBIX BUIOB HAKAIIMBACTCS B 2
pa3za Oonbire. CopepkaHWE 3aMEHUMBIX aMUHO-
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KHCJIOT B 3aBUCHMOCTH OT BHUJOBOW U POJOBOU
ocobeHHOCTH M3MeHseTcs B npeaenax ot 40,83 mo
126,05 mr%. HauOoipliee KOIMYECTBO 3aMeHsIe-
MBIX aMHHOKHCJIOT OTMEYEHO B IUTO/AX OOJEHHXH,
Oy3unbl, kanuHb (69,89; 76,41 u 126,03 mMr%, co-
OTBETCTBEHHO), a HAUMEHbIIIEE - B II0nax Prunus
spinosa (40,83 Mr%).

[Ipu M3ydeHnr aMHHOKHCIOTHOTO COCTaBa Jie-
KapCTBEHHBIX IIIOJIOBO-ATOMHBIX PACTCHHUMA OCOOBIMA
WHTEpEC TMPENCTABISIIOT aMHHOKHCIOTHL, 00Ja-
JAIOMIAE ITOJIOKUTENBHBIM  (hapMaKOJIOTHIECKUM
JIEHCTBHEM Ha CEePACYHOCOCYIUCTYIO CHCTEMY, Ta-
KHe KaK MCTUOHUH, TIFOTAMHH, JICHIIUH, TJIFOTaMU-
HOBasi W acraparuHoBast KHUCIOTH (MalrkoBCKuUH,
2007). Bce 3TH aMHHOKHCIOTHI HPUCYTCTBYIOT B
IJI0JaX MCCICAOBAHHBIX BUAOB. [Ipemapar meruo-
HUHA TIPUMEHSAETCS JJIsi CTUMYJIMPOBaHUS Cepiaed-
HO#t nmestenpHOCTH (bpanrn, 1969), a Takxke s
NpO(QUIIAKTHKY aTEePOCKIIepo3a, JICUCHUS IUppo3a
MIEYeHH, caXxapHOro amabera M mpH kene3onedu-
MATHBIX aHemmsix (MamkoBekuii, 2007). Metuo-
HUH W JICHIIMH HEMOCPEICTBCHHO BIIMSIOT HA CO-
KpaTuTelabHylo (pyHKIUIO Muokapaa (bBypumHckuit
u np., 1976). ConepxaHne MeTHOHHHA, 00Jagaro-
mero HHOTponHeIM 3¢ dekToM (byrun u ap., 1990)
B IUIOJAaX HCCIICAOBAHHBIX BUJOB BapbUPyeT OT
3,47 mo 11,17 mr%. Ilmoasl BceX MCCIIEAOBAaHHBIX
BHJIOB MOXHO OTHECTH K OOTaThiM METHOHHHOM
pacTeHusM. AHAJOTUYHBIA TOJIOKHUTEIBbHBIN HHO-
TPOMHBIHA A3PPEKT 0OHAPYKEH TaKKe ISl JCUITHA.

['mroTamMuHOBasE KUCNOTa SIBISETCS ONHOM U3
BOKHEHIIINX aMHUHOKHCIIOT, KOTOPHIC YYacTBYIOT B
OCIIKOBOM U YTIJCPOTHOM OOMEHE, CTUMYIUPYET
OKHUCIIUTENIbHBIE TPOILECCHl, CIMOCOOCTBYET 00e3-
BPE)KMBAHWIO W BBIBEIEHUIO U3 OPraHW3Ma aMMHa-
Ka, TIOBBIIIAET YCTOWYUBOCTh OpraHU3Ma K THITOK-
cun. [lpemapar rmoraMuHa MPUMEHSETCS TIpU Jie-
genuu 3aboneBanuii [{HC (mpu snmnencuu, ncuxo-
3ax, JCMpEeccHH, IepeOpaIbHOM aTepoOCKIIepo3e,
TyOepKysie3HoM MeHuHrute). ColepikaHue riroTa-
MUHOBOH KHCJIOTHI B IIIOJaX WCCIICIOBAaHHBIX BH-
JIOB BapsUpyeT B mpenenax ot 5,41 mo 21,81 mr%.
HaunGonbiee KOJIUYEeCTBO COCPEAOTOUCHO B TUIOIAX
KaJIMHBI, CMOPOAMHEI U mmnoBHuKa (21,81; 11,51 u
11,30 Mr%, COOTBETCTBEHHO).

[Ipencrapnser UHTEpPEC MPUCYTCTBUE B IUIOAAX
W3YYCHHBIX BUJIOB TUCTHJIMHA U TPESOHHHA, BBITIOJI-
HSIONINX B OpraHW3ME YelIOBeKa CHHTE3 OEIKOB,
UTparoui pois B TpancnopTe meau (Hozaproxuna
u ap., 1980). Mens HeoOxoauma IS KOPPEKIUU
HapyIICHUs MUKPOXJIEMEHTHOTO OOMEHa IIpH Jede-
HUHW CEpACYHOCOCYIUCTHIX 3aboneBanuii. B mromgax
U I[BETKaX HAKaIUTMBACTCS JOCTATOYHOE KOJIUYECT-
Bo Menu (Mermunkmid, 1976; KuceneBa, 1986) u,
MpUYEeM HAXOAWUTCS B OMONOTHYECKH IOCTYIHOH U
JIETKO yCBOSIEMOM YEIIOBEYCCKUM OPTaHH3MOM
dhopme (Hozaproxuna u ap., 1980). [IpoBencHubIe



WICCIIEIOBAHUSA MO3BOJIMIA YCTAHOBUTH, YTO COIEP-
JKaHHE TPCOHUHA B IUIOJAX MCCICIOBAHHBIX BHJIIOB
konebnerca ot 2,60 go 11,23 mr%. Haubomnbiiee
KOJIMYECTBO TPEOHWHA HAKAIUIMBAETCS B TUIOAAX
Oy3unbl (11,33 mr%) u psounst (10,30 mr%), a
HavMEHBIIIEE - B IJI0AaX KanuHbI (2,60 Mr%).

OdYeHb LIEHHBIM MOXXHO CUWTaTh MPHUCYTCTBUE
(heHmTaaHWHA B M3YYEHHBIX BuAax. Kak n3BecTHO,
TUPO3UH U (DEHUIIAJIAaHUH SBJISIOTCS UCXOJHBIM CO-
eIMHEHUEM TIPH OMOocHHTe3e (PIaBOHOMAOB B pac-
teansax (Kperosuu, 1986). Conepxanue ¢eHuma-
JIaHWHA B WCCJIEIOBAHHBIX IJIONIAX M3MEHSETCS OT
1,74 1o 7,93 mr%. [lnoapl GospeIIHKMKa IO CpaB-
HEHUIO C TUIOJIaMU JPYTHX WCCIEIOBAHHBIX BHUIIOB
coJiepKaT MEHbIIIeEe KOJIMYECTBO (PeHHJIAJIAHUHA.
dapMakoJIOTHYECKIMH UCCIICIOBAHUSMU JIOKa3aHO,
YTO aHTHAPUTMUYECKas aKTUBHOCTH IIPErapaTroB
OOSIPBITITHAKA CBSI3aHA C BBICOKHM COZIEpXKAHHUEM B
Hux ¢maBononnos (Kucenesa, 1976). Huskoe co-
JepaHre (eHuIalaHuHa B IUI0JaX OOSpHIIIHUKA,
[TO-BUIUMOMY, CBSI3aHO C Y4acTHEM €ro B OMOCHH-
Te3e (IIaBOHOUIOB.

Kak u3BecTHO, TU3WH SBISETCS OCHOBHOW aMH-
HOKHUCIIOTOH, JUMHUTHPYIOIIEH MHTATENbHYIO IICH-
HOCTh MHOTHX PacTUTENBHBIX O0ermkoB. Kpome mio-
noB obneruxu u Oy3uHnsl (4,87, 9,57 mr% cootBet-
CTBEHHO), BO BCEX HMCCIIEOBAHHBIX TUIONAX COAEp-
YKaHUE WX OYEHBb HU3KOE.

Bonpmioe BHUMaHue oOpaliaer TakKe BHICOKOE
COJIep)KaHUE aclapardiHOBOM KHUCIIOTHI B TUIOAAX
HccaenoBaHHBIX BUAOB (oT 5,48 mo 35,42 mMr%),
MIPEANISCTBCHHNKA JTU3HMHA. AcCTaparuiHOBasi KUCIIO-
Ta TaKXKE SBJSICTCS JOHOPOM aMUHOTPYIII HA ITyTH
OMOCHHTE3a 3aMEHUMBIX aMHUHOKHCIOT. Hanboms-
mee KOJIMYECTBO aclaparnHOBOM KHUCIOTHI PUCYT-
CTBYyeT B miogax obnenuxu (35,42 Mr%).

AMPHOKHUCIIOTHI SIBJISIFOTCSI HE TOJNBKO CTPYK-
TYpPHBIMH JJIEMEHTaMH OENKOB W Jp. HIOTEHHBIX
COEIMHEHUH, HO U UMeIOT OoJblIoe PyHKIHOHAIb-
HOE 3HAYCHHE, HANPUMEp TIFOTAMHHOBAs, acrapa-
TUHOBAsl KHUCIOTHI, TJIMIWH, TAYPUH H JIP. BBICTY-
MaT B Ka4eCTBE MEIMATOPHBIX BELIECTB, (heHUIa-
JIAHWH, TUPO3UH - IPE/IIICCTBEHHUKU B OMOCHUHTE3e
nodomuHa, HOpaJpeHanHa, TpUnToQaH-
CEepOTOHWHA, TUCTHIWH-TUCTAMHUHA U Op. Bee 3t
AMUHOKHCJIOTBI, KPOME TaypHHA, NPUCYTCTBYIOT B
IJI0JaX UCCIEAOBAHHBIX BHUJIOB.

Od4eHp TEHHBIM CBOWCTBOM IDJIOJOB HCCIENO-
BaHHBIX BHJIOB SIBJSICTCS COJEP)KaHUEC B HAUOOJIb-
IIeM KOJIMYECTBE HE3aMEHUMBIX aMUHOKHUCIOT. Kak
W3BECTHO, PACTEHHUS OCYIICCTBIISIFOT IIEPBUYHBII
cuHTe3 OelKa W CIIy)KaT OCHOBHBIM HMCTOYHHUKOM
OeIKOBOTO MUTaHMS. B X0/€ ABOJIOIUYU KUBOTHEIC
Y YeJOBEK yTPATHIIU CIIOCOOHOCTh CHHTE3WPOBATH
YTIEepOAHbIE LENH psAfa KETOKHUCIOT, COOTBETCT-
BYIOIIMX HE3aMCHUMBIM aMHHOKHCIOTaM. C 3Toi
TOUYKH 3PCHUS, K YHCIy BBIIIC Ha3BaHHBIX HE3aMe-

Cocmae u Cooepoicarnue Ce0000HbIX AMUHOKUCTIOM

HUMBIX aMHHOKHCIOT MOXXHO OTHECTH THUPO3WH,
KOTOPBIA 00pa3yeTcs HEMmoCpPEeACTBEHHO M3 (DeHH-
JaJlaHuHA ¥ IIUCTEeUHA, IPU CUHTE3¢ KOTOPOTo cepa
MOCTYIAET TOJBKO OT METHOHHHA.

TakuM 00pa3oM, TPOBEJCHHBIC HCCIIEIOBAHUS
0 KAaueCTBCHHOM COCTAaBE U KOJMYECTBECHHOM CO-
JIep)KaHUK CBOOOJHBIX AMUHOKHCIOT HEKOTOPBIX
TUTOJTOBO-SITOJTHBIX JIEKAPCTBEHHBIX PACTCHUN IMO-
3BOJIMJIM YCTAHOBUTD, UTO IIPU KOMIIJICKCHOM JICUC-
HUHM CEPACYHOCOCYAUCTHIX, HEBPOJIOTHUECKHUX U
JIPYTUX 3a00JIEBaHUHA B KadyeCTBE JICUCOHOTO Cpell-
CTBa MOJXHO HCIIOJIB30BaTh IINIOABI MCCIICJOBAHHBIX
BUJIOB B KAQUECTBE MCTOYHHKA aMUHOKHCIIOT B BUJIE
HACTOsI, KCTPAKTA HITH OTBapa.

BbIBO/IbI

1. BriepBhle nccieoBaH KaueCTBEHHBIH COCTaB
U KOJHYECTBEHHOE COJIepKaHhe CBOOOIHBIX aMU-
HokucnoT tonoB Crataegus pentagyna, Rosa
canina, Rubus caesius, Sorbus aucuparia, Malus
orientalis, Prunus spinosa, Cerasus avium,
Hippophae rhamnoides, Berberis orientalis, Ribes
nigrum, Viburnum opulus, Tpou3pacTaroOnuX B
AszepOaiimkane.

2. YCTaHOBJIIEHO, YTO B COCTaBe€ CBOOOJIHBIX
aMUHOKHCIIOT B 3aBHCHMOCTH OT BHJOBOH 0COOEH-
HOCTH TPUCYTCTBYIOT 15-17 aMUHOKHUCIIOT, U3 HUX
7 nezamenumeie, 10 3aMeHUMBbIE aMUHOKHUCIIOTEI.

3. B miogax ucciieqOBaHHBIX BUJIOB COJEpKa-
HUE CBOOOIHBIX aMHHOKHCIIOT M3MEHSETCS B IIpe-
neimax or 60,02 mo 153,08 mr%. Haubomnbliee Ko-
JMYECTBO AMHHOKHUCIIOT HAKAIUTUBAETCS B TUIOAAX
KaJIMHBI, OOJICTINXHM, CMOPOIWHBI, €XKEBUKH, O0Os-
PHBILIHUKA.

4. OCHOBHYIO YacTh CYMMBI CBOOOJHBIX aMH-
HOKHCIIOT COCTaBJISIOT aMHHOKHCIIOTHI, OOJagaro-
IIMe TOJIOKUTEIBHBIM (PapMaKOJIOTUUECKUM JCH-
CTBHEM Ha CEpACYHOCOCYAMCTYIO U HEPBHYIO CHC-
TeMy (METHOHUWH, TJIIOTaMUH, TIIOTAMHHOBAS U ac-
MaparuHOBask KUCIOTHI).

5. Boicoko conepkaHue CBOOOJHBIX aMHHO-
KHCJIOT B TTIOJIaX OOJENHMXH, KAIMHBI, CMOPOINHEI,
BUIITHH, €XEBUKH 110 CPABHEHHUIO C JPYTUMHU aHAIH-
3UPOBAHHBIMH BHJIaAMH. JTO MO3BOJSET CUATATh UX
MIEPCIIEKTUBHBIMH WCTOYHHKAMH JUIS TIOJyYEHUS
KOMIUTIEKCHBIX TPEenapaTroB CepAeYHOCOCYINCTOTO
U TICUXOHEBPOJIOTHUECKOTO JICHCTBUS.
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Boazi Dorman 9homiyyatli Meyva-Gilomeyva Bitkilori Meyvalorinda
Sarbast Amin Tursularimin Tarkibi voa Miqdan

Ilk dofo olaraq Azorbaycanda yayilmis Crataegus pentagyna, Rosa canina, Rubus caesius, Sorbus
aucuparia, Malus orientals, Prunus spinosa, Cerasus avium, Hippophae rhamnoides, Berberis orientalis,
Ribes nigrum, Viburnum opulus ndvlerinin sorbast amin tursusu torkibi komiyyot vo keyfiyyotco tadqiq
edilmisdir. Todqiq edilmis ndvlorin meyvolorindo 15-17 amin tursusu askar edilmisdir. Onlardan 7-si
ovazolunmayan amin tursularidir. Meyvalards sorbast amin tursularinin migdart név monsubiyyatindan asili
olaraq 60,02 mq%-don 153,08 mq% arasinda doyisilir. Caytikani, basinagaci, qaragat vo boylirtkan
meyvalori amin tursular1 ilo zengindir. Sorbast amin tursular1 cominin asas hissasini iirok-damar vo sinir
sistemi xostoliklorinin miialicosindo farmakoloji tosiro malik olan metionin, qlisin, gliitamin vo asparagin
tursular1 togkil edir. Torkibinds yiiksok miqdarda amin tursularn saxlayan yemisan, ¢aytikani, bdyiirtkan,
basmagaci, albali, qaragat meyvalori iirok-damar, asab sistemi xaostoliklorinin miialicesi iiglin kompleks
preparatlarin alinmasi monboyi ola bilor.
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L.A. Shamsizade, E.N. Novruzov

Composition and Maintenance of Free Amino Acids in Fruits of Some Medicinal Fruit and Berry
Plants

The qualitative composition and quantitative maintenance of free amino acids of fruits of the Crataegus pen-
tagyna, Rosa canina, Rubus caesius, Sorbus aucuparia, Malus orientalis, Prunus spinosa, Ribes nigrum, Vi-
burnum opilus, Cerasus avium, Hippophae rhamnoides, Berberis orientalis species growing in Azerbaijan
has been investigated for the first time. It is established that in content of free amino acids depending on spe-
cies type there are 15-17 amino acids, from them 7 are essential. In fruits of the studied species the mainten-
ance of free amino acids ranges from 60.02 to 153.08 mg%. The greatest quantity of amino acids accumu-
lates in fruits of guilder-rose, seabuckthorn, currant, blackberry and hawthorn. The basic parts of the sum of
free amino acids include amino acids which have positive pharmacological effect on cardiovascular and
nervous systems (methionine, glutamine, glutamic and aspartic acids). The high maintenance of free amino
acids in fruits of sea-buckthorn, guilder-rose, currant, cherry and blackberry in comparison with others ana-
lyzed species allows to consider their as perspective sources for reception of complex preparations with car-
diovascular and psychoneurological effects.
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Besyuvali Yemisanin (Crataegus pentagyna Waldst. et Kit.) Morfoloji-Anatomik

Qurulus Xiisusiyyatlari

E.I. Mommoadov, V.S. Novruzov', T.Y. Abbasova

Goanca Doviat Universiteti, S.[Xatai pr.187, Ganca 2000, Azarbaycan, *E—mail:vnovruzov@mmbler.ru

Mboqaloda Azarbaycan florasinda genis yayllmis dorman ohamiyyatli besyuvali yemisanin (Crataegus
penagyna Waldst. et Kit.) miiqayisali morfoloji-anatomik qurulus xiisusiyyatlori haqqinda mslumat
verilir. Tadqiqatlar noticosindo govda, yarpaq, saplaqda askar olunan otiiriicii topalar, onlarin
qurulusu, formasi, yerlosmasi, 6zokds ehtiyat qida maddslorinin toplandig1 yerliklor diagnostik
shomiyyot kasb edir. Ilk dafo askar olunan nisanslor vo digor malumatlar Azarbaycamin Milli

florasimin tartibind»s istifads oluna bilar.

Acgar sozlar: besyuvali yemisan, giilcicoklilor fasilasi, otiriicti topalar, ¢aparvari parenxim, siingarvari

parenxim, qabiq parenximi

GIRIS

Besyuvali yemisan (Crataegus pentagyna
Waldst. et Kit.)) - gilgigoklilor fasilosindon
(Rosaceae Juss.) algag-boylu agac vo ya tikanh kol
bitkisidir (Sak. 1).

Avrasiya vo Simali Amerikanin miilayim vo
subtropik iqlim vilaystlorinde, yabani halda 200-
dok, Avropada 50, Qafqazda 14, Azarbaycanda iso
9-dan artiq novii yayillmsdir. Gosterilonlorden
olavo AMEA Nobatat baginda yemisanin 9 novii
introduksiya edilmisdir (Pmopa A3zepOaiimkana,
1954; Damirov va Siikiirov, 1976 va b.)

Azorbaycanda osason begyuvali yemisanin
cicok vo meyvolori todariik edilir. Besyuvali
yemisanin gdvdesi boz qabiql, 5-10 mm
uzunlugunda nazik tikanhdir. Budaqlar1 da nazik
tikanli, novbali diiziilon yarpaqlar loalokvari, 3-7
dilimli vo ya bdliimlidiir. Yarpaqlarin konari
dislidir, yarpaqlarin qaidesi ellipsvari olub, iist
torofi tiind yasil ronglidir. Ag rongli noazori calb
edon otirli ¢icoklori vardir. Cigoklor qalxansokilli
¢igok qrupunda toplanir. Kasa yarpaqlariin xarici
sothi tliklidiir, ucu sivridir. Kasaciq yarpaqlar
tokiilmiir, meyvonin yaninda qalir. Logoklori agdir,
11-13 mm uzunlugundadir. Yumurtall)q meyvo
yarpagindan  toskil  olunmusdur.  Uzunsov,
kiirosokilli  gilomey-voya  oxsayan, otli-sirali
meyvalori olur. Yetisdikdo qirmizi rongs boyayan
meyva-lorinin igarisinds agig-sar1 rongli toxumlar
yerlogir. 3-5 hamar ¢ayirdoyi var. Meyvasi azca
bliziigdiiriicii xtisusiyyoti malikdir. Torkibi {izvi
tursular vo vitaminlorlo zongindir. May-iyun
aylarinda c¢i¢ok acir, avqust-sentyabr aylarinda
meyvalor yetisir (Pmopa AzepOaiimkana, 1954;
Kuznb pactenwmii, 1981).

Azorbaycanda yabani halda Samur-Davagi
ovaliginda, Boyik Qafgazda  (Quba-Qusar
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rayonlarmin orta dag mesolorinds vo maili
yamaclarda), Ki¢ik Qafqazda (Godoboy, Somkir,
Dagkoson, G0y-Gol rayonlarinda), Nax¢ivan MR-
mm Bigonok meso massivinde, Lonkoranin dag
mesoliklorindo ovaligdan baslayaraq orta dag
qursagina kimi genis yayilmigdir.

Yemisanin budaginda, yarpaginda, ¢i¢oyinde
vo meyvalaorinde bir sira bioloji foal maddolor -
xolin  birlosmalori, saponinlor, flavanoidlar,
vitaminlor, tizvi-tursular, gokorlor, toxumunda -
amiqdalin glikozidi, piyli yag ve s. toplanir.

Yemisan qodimdon elmi vo xalq tobabatindo

irok foaliyystinin funksional pozulmalarinda,
hipertoniya xastoliyinda, stenokordiyada,
langionevrozlarda, klimakterik nevrozlarda,

yuxusuzluqda, fiziki vo zehni yorgunlugda, mada
va 6d iltihabinin aradan qaldirilmasinda, hamginin
tozo  dorilmis meyvalorindon ana  siidiiniin
miqdarmin  artirilmasinda  vo  keyfiyyetinin
yaxsilagdirilmasinda, canli hasarlarin ¢okilmosinda,
bozok bageiliginda, su ehtiyatlarinin qorunmasinda,
nadir qus ndvlorinin yemlondirilmosindo vo s.
istifade  edilir (Damirov ve Siikiirov, 1976;
Goyiisov, 1992).

Yemisan bitkisinin qurudulmus ¢i¢oklori vo
meyvalari ¢ay kimi domlanib, lirak agrilart zamani
vo gan tozyiqi yliksok olanda istifads edilir (ATnac

JIEKapCTBEHHBIX pacTeHuit CCCP, 1962;
Hiiseynov, 1965).
Yemisanin meyvalorinden Cindo - cem,

miirobba, meyve sirosi, alkoqol vo diger igkilar,
Conubi Koreyada - likyor, souslar, Meksikada -
konfetlor, ABS-da-miirabboalor, Kanadada - salat vo
s. hazirlanir.

Respublikamizda  biton  Yemisan  cinsi
novlorinin ilk dofs elmi osaslarla prof. D.Y.
Hiiseynov 6yronmigdir (1965).



Mommadov va b.

Sok. 1. Besyuvali yemisan (Crataegus pentagyna Waldst. et Kit.): A - ¢igok agmis zogun
goriiniigii: 1 - ¢igayin uzununa kasiyi, 2 - meyvo, 3 - toxum, 4 - toxumun uzununa kasiyi.

MATERIAL VO METODLAR

Tadqiqat materiali Kigik Qafqazin (Goy-Gol,
Dagkoson vo Godoboy rayonlarinin) dagliq ve
dagotayi zonalarinda genis yayilmis vo bu orazids
yaxsl uygunlagsmalar qazanmig besyuvali yemisan
(Crataegus pentagyna Waldst. et Kit.) bitkisidir.

Bitkinin toyinatinda A.A. Qrossheym «®nopa
Kagrkaza» vo «Dnopa Aszepbaitmkanan-dan istifado
edilmisdir (1939-1967; 1954).

Todgiqat iiglin materiallar (Yarpaq, saplaq,
govdo vo kok) asason ¢igaklonms fazasinda daglhq,
dagotoyi zonada tobii sokildo yayilmis bitki
niimunslorinden  gotiliriilmiisdiir. Gotiiriilmis
niimunsalorden hom herbarilor hazirlanmis, hom do
anatomik tadqiqatlarin aparilmasi tigiin 70% spirtde
fiksa edilmisdir. Hom tozs, ham ds spirts qoyulmus
materiallarda miivoqqeti veo daimi preparatlar
hazirlanmigdir. Preparatlar iimumi gobul olunmusg
anatomik metodlar (Metcalfe, 1950; Oliyev, 1993)
osasinda  hazirlanmisdir.  Kosiklor  safraninlo,
flioroglytimsinin spirtds mohlulu ile va son olaraq

xlorid tursusunda yod, kaliium-yod ilo vo sudan III-
in spirtde mohlulu il ronglonmisdir.

Bitkinin  vegetativ.  orqanlarini1  morfoloji
xususiyyatlorini  “MBC-2” binokulyar lupasinin
komoayi ilo, hazirlanmus preparatlar iso “MBI-3” vo
“Biolam” mikroskoplarinda todqiq olunmusdur.
Anatomik sokillorin ¢okilmasinde “RA-4” sokil
aparatindan istifade edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Odobiyyat molumatlari, ¢6l todqiqatlart vo
soxsi miisahidolorimiz naticesinds Kicik Qafgazin
dagliq vo dagotoyi zonasinda dorman bitkisi kimi
perspektiv ohomiyyat kasb edon besyuvali yemisan
(Crataegus pentagyna Waldst. et Kit.) bitkisinin
genis yayllmasi askar olunmusdur (Abbasova,
2009).

[k dofs olaraq bitkinin miiqayisali morfoloji-
anatomik qurulus xiisusiyyatlori dyranilmisdir.

Yarpagq. ilk dofo olaraq anatomik todqiqatlar
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Besyuvali Yemisanin (Crataegus pentagyna Waldst. et Kit.)

noticosindo miioyyon edildi ki, yarpaq enino
kasikdoa dorzoventral qurulusludur (Sok. 2). Hor iki
sothdon kutikul ilo Ortiilmiisdiir. Daricik bir qat

hiiceyrodon  toskil olunmusdur. Ust doricik
hiiceyralori hacmca iri  olub, xarici qlaflan
qalinlagmigdir, kutikulla birlikda doricik

hiiceyrasinin 35-40%-ni toskil edir.

Coparvari parenxim birqathidir. Xloroplastlarla
zangindir, six yerlagmigdir. Siingarvari iri hacimli
toxumlar seyrok yerlosmis, 4-5 qat hiiceyraden
togkil olunmusdur. Xaricdon birqat ohato edici
hiiceyralarla shato olunmugdur. Bu hiiceyralar topa
elementlori ilo yarpaq mezofilini toegkil edon digoer
hiiceyralor arasinda olaqoni tomin edirlor. Otiiriicii

topalar aypara formasinda olub, kollateral tiplidir.
Omologolmasi vo formasina gora ndv lglin
miistosnaliq toskil edir. Bu nisanslor diagnostik
ohomiyyat kasb edir. Topada ksilem yarpagin iist
sothina, floem iso alt sothina ydnolmisdir. Otiiriicii
toxuma giiclii inkisaf etmisdir. Agizciqlara yalniz
yarpagin alt sothinds tosadiif olunur. Todqiqatlar
gostordi ki, yiiksoklik artdigca agizciglar hocmco
kigilir, saylar1 isa artir. Daricik hiiceyralorindsa do
bozi doyisikliklor gedir, belo ki, onlarin xarici
glaflar1 vo kutin gati qalinlasir. Belo qurulus
bitkinin alverissiz torpag-iqlim soraiting

uygunlagma olamoati kimi qiymsatlondirilo bilor
(Metcalfe, 1950; baryTo 1 mp., 2001).

Sok. 2. Yarpagin anatomik qurulusu: 1- kutikul, 2 - daricik, 3 - ohatoedici hiiceyralor, 4 -
goparvari parenxim, 5 - siingarvari parenxim, 6 - agizciq, 7 - floem, 8 - ksilem, 9 - hava

kamerasi.

Saplaq. Saplaq enins kosikdo (Sok. 3) alt
sothdon  dairovi, st sothdon iso  kiincli
qurulugludur. Xaricdon birqat doricik hiiceyrolori
ilo shato olunmusdur. Daricik hiiceyralorinin xarici
glaflar1 galinlasmisdir, iizori sado tiikciiklorlo ohato
olunmusur. Daricikdon daxila 2-3 gat hiiceyroden
toskil olunmus xlorenxim inkisaf etmisdir.

Xlorenximin omolo golmosi, 1iizvi qida
catismamazligina uygunlagsma olamoti kimi
qiymotlondirilo biler. Saplaqda esas vo Otiiriicli
toxumalar giiclii inkisaf etmisdir. Saplaq parenximi
dairovi formal1 olmagla six yerlogsmisdir. Saplagin
moarkazinde bir odad iri hecmli, aypara formali
Otiirlicli topa yerlosir. Topada ksilem va floem
elementlori giiclii inkisaf etmisdir. Topa xaricdon
bir qat hiiceyralorlo ohato olunmusdur. Topada
ksilem stalarinin sayr 15-20 adad, har siiada su
borularmin say1 iso 3-5 odod olur. Su borularinin

122

qlaft nazers carpacaq deracads qalinlasmisdir. Bu
da 6z novbasindo saplaga xeyli mohkeamlik verir
(Tutayuq, 1967; Novruzov vo Mustafayeva, 2006)
Saplagin anatomik qurulusunda &tiiriici topanin
formasi, qurulusu vo omolo golmosi yalniz homin
nov liclin xarakterikdir vo diagqnostik nisans kimi
istifads oluna bilar (Sliyev, 1993).

Govda. GoOvds enine  kosikde  dairovi
qurlugludur (Seok. 4). Xaricden bir qat daricikla
ohato olunmusdur. Daricikdon daxilds 2-3 qat kigik
hocimli hiiceyroalordon togkil olunmus xlorenxim
yerlosir. Qabiq parenxim hiiceyralori iri hocimlidir,
six yerlosmisdir. Otiiriicii toxuma giiclii inkisaf
etmisdir.

Ksilemdo ¢ox sayli su borulari oduncaq paren-
ximi ila shato olunmugdur. Kambi 3-4 gat hiiceyrodon
togkil olunmagla gdvdenin enino bdyiimasini tomin
edir. Ksilemdon xarico dogru yalniz homin név {igiin



Sak. 3. Saplagin anatomik qurulusu: 1 - kutikul, 2 - dericik, 3 - xlorenxim, 4 - qabiq

parenximi, 5 - tiikciik, 6 - ohatoedici hiiceyralor, 7 - floem, 8 - ksilem.

——

Mommadov va b.

Sok. 4. Govdonin anatomik qurulusu: 1 - gqabig, 2 - gabiq parenximi, 3 - sklerenxim,

4 - ozok siialar1, 5 - floem, 6 - kambi, 7 - ksilem, 8 - 6zok.
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Besyuvalr Yemigsanin (Crataegus pentagyna Waldst. et Kit.)

GoOvdonin morkozini iri hocmli hiiceyralordon
toskil olunmus 6zok tutur. Todqiqatlar gdstordi ki,
0zokdos ehtiyat soklinde maddslor toplanir (Sak.
4(8)) Bu kokdo do miisahids olunur.

Miigayisali morfoloji-anatomik  todqiqatlar
noticasindo ilk dofo askar olunmus nisanalor vo
bitki haqqinda verilon diger molumatlar filogenetik
ohomiyyat  kesb  edir.  Milli  floramizin
hazirlanmasinda qiymotli diagnostik nisana kimi
istifads oluna bilar.
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Pambiq Bitkisinin Seleksiyasinda Donor Kimi Heksaploid Formalarin

Sitogenetik Todqiqi

R.T. Qurbanova

Azorbaycan Elmi-Tadgigat Pambigcihq Institutu, E-mail: qurbanova_ruhiyye@mail.ru

Triploid G.arboreum x G.palmerii hibridinin sitogenetik xiisusiyyotlorinin yronilmosi ssasinda eksperi-
mental poliploid metodu tekmillogdirilorak hibridlerin vegetativ artirilma metodlan iglonib hazirlanmus,
hemginin G.hirsutum x G.sturtii heksaploidinin seleksiyada istifade olunma imkanlan arasdirilmusdir. ilk
dofs olaraq G.arboreum x G.palmerii heksaploidi iizra tabiotdo olmayan 78 xromosomlu formalar alin-
nmusdir. Hoar iki heksaploid formalar resiprok bekkross hibridlosmads istifads olunaraq 65 xromosomlu
pentaploid formalar yaradilmigdir vo onlardan intensiv tipli sortlarin alinmasinda zongin donor kimi isti-
fado edilmigdir. Bu toadqiqatlarin noticesinde G arboreum vo G.sturtii névlorinin hor ikisinin xiisusiyyat-
lorini 6ziinds comlogdiran va yiiksok keyfiyyatli lifls saciyyslonan bir sira perspektiv xattlor alinmig va si-
naq iigiin Institutun Seleksiya sébesine toqdim olunmusdur.

GIRIS

Azorbaycan Respublikasinin yerlosdiyi 38-
42-ci paralel iqtisadi cografi mokan kimi pam-
biggihigla masgul olmaga yararhidir. Olkomizdo
pambigin avvalki s6hratinin barpa olunmast isti-
gamoatinds son illorde atilmis an mithiim addim
Pambiqeiliq haqqinda ganunun gobul olunmasi
olmusdur. Bu qanuna sdykenmokls, qeyd olunan
moagsada ¢catmagin an somarli yolu iso névlorarasi
vo cografi uzaq hibridlosdirms vasitasi ilo kom-
pleks olamoatlora goro otraf miihitin zorarli
amillorine davamli  sortlarin  yaradilmasidir
(Kebpak u P3aeB, 1940; PzaeB u Maxmymos, 1973).

Gossypium hirsutum néviinin ¢oxillik név
miixtalifliklori zongin irsi xiisusiyyatlors malik ol-
magqla bir sira qiymotli olamotlorin zongin gen
monbayi hesab olunur (Apytionosa, 1960, 1975;
Mammenos u Hospy3os, 2009). Tacriiba gostarir ki,
seleksiya prosesindo pambiq bitkisinin moévcud
genofondundan  istifados  etmoklo, qoyulan
taloblara cavab veran yeni intensiv tipli sortlari qi-
sa miiddatds almaq olar (Mammadov va b., 2006).
Bununla yanasi, névlorarasi hibridlasmonin ekspe-
rimental poliploid metodu ilo birgs aparilmasi,
miistosna hibridlorin sterilliyini aradan
galdirmaqla, 78 xromosomlu heksaploidlarin
alinmasi vo onlarm hibridlosmasi naticasinds yeni
genotipa malik qiymotli donorlarin alinmasina
imkan veran veo, belaliklo, seleksiya prosesini
stiratlondiran yeni bir istigamatin yaranmasi ti¢iin
zomin yaradr (Mahmudov va b., 2006).

MATERIAL VO METODLAR

Todqgigat materiali kimi, G.arboreum x
G.palmeri triploid hibridindan vo G.Airsutum x
G.sturtir heksaploidindan istifads edilmisdir.

Agayev vo Agayeva (Arace u Araesa, 1981)

toraflorindan iglonib hazirlanmig xiisusi metodika
osasinda hibridlorin vo valideyn formalarin
riseym kokgiiklorindon gotiiriilmiis niimuno-
lordon hazirlanmis vo an azi 20 metafaza bas
vermis preparatlarda xromosomlar tahlil olunus
va sayilmisdir.

Mikrosporogenezin Oyronilmosi ilo yanast
ana tozcuq hiiceyrolorinds tetrada maorhalosi do
tadqiq olunmusdur.

Yarpaq aparatinda agizciqlarin dlgiisii vo ¢i-
¢okdos tozcuq donslorinin diametri valideyn for-
malari ilo miiqayisali 6l¢iilorak Gyronilmisdir. Bu
is vintli okulyar mikrometr (MOB 1-15) vasitasi-
lo aparilmigdir.

Tadgigat  naticasinde  alinan  biitiin
gostaricilor Dospexovun metodundan (Jlocmexos,
1968) istifado etmoklo statistik etibarliliq

baxlmlndan giymotlondirilmisdir. )
Eksperimentds olan mikrofotolar MBI-6
mikraskopun kamerasinda ¢akilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Fenoloji miisahidalordon miioyyan
olunmusdur ki, G.arboreum x G.palmerii triplo-
id hibridi har iki valideynin araliq formalarini
6ziindo comlagdirir. Hibrid intensiv halda ¢igok-
loyir, lakin qoza baglamadan ¢igoklor tokiiliir.
Onun iizarinds resiprok hibridlasma aparilmis va
hom ata, hom do ana cohotdon steril olmasi
miioyyanlogdirilmisdir.

Steril hibridin yarpaq aparatinda agizciqla-
rin eni vo uzunlugu, ¢icokds tozcuq donslorinin
diametrinin o&lgiilori hibridin triploid olmasini
siibut etmisdir.

Sitoloji tadgigat naticasinde miioyyan olun-
musdur ki, hibridin valideyn ciitlorinds 26 va 52
adad xromosom oldugu halda, triploid hibridin so-
matik hiiceyrasinds 39 xromosom vardir. Bu, hib-
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Pambiq Bitkisinin Seleksiyasinda

(@
2n=26

(b)
2n=152

©

2n=39

Sak. 1. Steril triploid hibridin valideyn formalari ilo miigayisali xromosom
dastlori: (a) G.arboreum 2n = 26, (b) G.palmerii 2n = 52, (c) steril triploid

hibrid 2n = 39.

ridin sitoloji yolla triploid olmasma dolalot edir
(Sok. 1).

Meyoz prosesinin tadqiqgi naticasinda triplo-
id hibridin (G.arboreum x G.palmeril) ana tozc-
uq hiiceyralorindo xromosom tiplorinin assosa-
siyast vo tetradada sporlarin rast golms sixligi
miioyyanlogdirilmisdir (Cadval 1). Cadvaldan
goriindiyt kimi, 39 xromosomlu triploid hibri-
dinin 1-ci metafazasinda 12 adad bivalento, 13,1
adad univalento, 0,7 trivalenta, 0,8 kvadrivalenta
tosadiif olunur. Tetrada morhoslasinds sporlarin
say1isa 1-7 intervalinda doyisir.

13,1 univalentin olmasi, G.arboreum néviin-
don golon «A» genomunda vo G.palmerii
noviindan galon «AD» genomunda xromosom-
larinin homologiyasi va an ¢ox 4 va 5 tipli
sporlara rast golinmasi (46%) belo bir naticays
rast golmoya asas verir ki, triploid hibridin xro-
mosom sayinin 2 qat artirilmasi heksaploid fertil
formalarin alinmasina zomin yaratmagla, selek-
siya vo genetika toadqgiqatlarinda qiymsotli donor
zonginliyinin formalagmasinda mihiim istiqa-
motlordan biri ola bilor.

Bu tadqiqatlarin gedisindo hoamginin ekspe-
rimental poliploidiya metodu tokmillasdirilmis-
dir (Qurbanova, 2008 a, b; Kypbanosa, 2006,
2009). Bunun iig¢iin steril triploid hibridlorin veg-
etativ artirilma tisullari islonib hazirlanmis va bu
tisiillarla hor hansi triploid hibrid iizrs istonilon
miqdarda poliploid formalarin alinmasinin tez-
logdirilmasing zomin yaradilmigdir.

Noticado, ¢ilik vo basma tisullarinin samoarali
olmadigl miigahido olunmugdur. Digor torafden,
havada yaxinlagdirma calaq tsulunun va ¢iliklo-
rin heteroauksinin 0,05%-1i sulu mohlulu igori-
sinda 15 saat saxlanilmasnin eksperimental poli-
ploidiyada istenilon miqdarda steril hibridlorin
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artirtlmas1  {iciin ~ etibarli  vasito  olmasi
miioyyanlogdirilmisdir.

Steril triploid hibridlerin (2n=39) fertilliyini
barpa etmok ii¢iin yalniz calaq tisulu ilo artirilmis
hibridin bdyiims noqtesini 0,05%-li kolxitsinin
sulu mohlulunun igarisinda 36 saat 25C tempe-
raturda saxlamaqla 12,5£12,5% va kolxitsinin
lanolin pastasi ilo yatmis tumurguqglara vo boy
noqtosing 0,5 vo 1%-li mohlula tasiri miivafiq ola-
raq 16,7£16,7, 20,0£17,9 faizo goadoar poliploid
formalar alinmisdir ki, har iki variantdan istifada
edilmasi tovsiya olunur.

Lakin 6z kokiinds olan steril hibridlars kol-
xitsinin sulu mohlulu ila tasir etmakla bels gonao-
to golinmisdir ki, yenica formalasmis zaif kok sis-
teminin giiclii zohorin tesirine moruz qalmasi ilo
olagadar olaraq poliploid formalarin alinmasi ¢a-
tinlasir. Ona gors do 6z kokiinds artirilmis hib-
ridlora kolxitsinls hibridin 1-ci ilinds yox, ekspe-
rimentin 2-ci ilinds tosir etmok daha faydali
saylmisdir.

Beloliklo, G.arboreum x G.palmerii hibridin-
don tobiotdo mévcud olmayan 78 xromosomlu
heksaploidlor alinmisdir ki, bunlar da qiymatli
zongin donor kimi seleksiyada istifads oluna bilar.

Sitoloji arasdirmalar askar etmisdir ki,
G.arboreum x G.palmerii heksaploidi sabit 78
xromosom dastini tomin etmakls, seleksiya pro-
sesindo qiymoatli yeni formalarin alinmasinda
donor kimi istifads oluna bilar.

G.hirsutum x G.sturtii heksaploidi ise nasilde
hacalanma verarak 74, 75 va 78 xromosomlu for-
malara baslangi¢ vermis, bu da nasilds zaif fertil
hibridlarin amals golmasi ilo saciyyslonmisdir.

G.arboreum x G.palmerii vo G.hirsutum x
G.sturtii heksaploidlorinin 78 odod xromosom
saviyyasinde mohkomlandirmok va hacalanma-
nin garsisini almaq tgiin bir-biri ilo hibridlasdi-



rilmisdir. Alinmig 1-ci hibrid neslinds olan hib-
ridlor eybocorliyi ilo forqlonarok, sirf sterilliklo
naticalonmigdir. Tadgigat naticasinda bels gonao-
to golinmisdir ki, ¢oxsayli xromosom dastlorinin
genomlarinin mongaca bir-birindon uzaq olmasi-
na baxmayaraq, tobii amfidiploidlorde genomlar
iizro homologiya mévcuddur, sintetik yolla alin-
mis 78 xromosomlu amfidiploidlords iso, for-
maamologolma prosesi miirokkoblogmokla, steril
hibridlorin sintez olmasina zomin yaradilir. Bu
sobabdan sintetik amfidiploidlori bir-biri ilo hib-
ridlasdirmak mogsadauygun goriinmiir.

Homginin miioyyan edilmisdir ki, calagda
xromosom sayi artirilmis normal heksaploidlorin
(2n=78) 6z tizorinda resiprok hibridlosma apar-
maq, Fi-doki hibridlorlo miigayisads, daha
somorolidir. Belo ki, bu prosesds hibridin (Fo)
Oziniin sabit (78) sayda xromosomu oldugun-
dan formaomoalogolma prosesindo arzu olunan
donorlarin alinmasina zomin vardir. Lakin Fi-do
hibridlor hacalanma verdiyinden miixtalif sayl
xromosom dastine malik hibridlers tesadiif olu-
nur vo bu da yaradic seleksiya tadqiqatlarinda
zongin  parametrli donorlarin  alinmasinda
miioyyan ¢otinlik yaradir. Bu sobabdon, 2 qat
xromosom dastino malik olan Fy hibridlorini
canli halda daimi saxlanmasi tévsiys olunur.

Todqgiqatlarin  gedisinde ~ Garboreum x
G.palmerii heksaploidinin  (2n=78) G.arboreum
ilo (2n=26) tokrar hibridlosdirilmasi do hayata
kecirilmisdir. Almmuis hibridleri 3 dofs G.arboreum
ilo bekkross etmoklo tosarriifat giymotli olamatlori
vo lifin  texnoloji  keyfiyyot  géstaricilari
tonzimlonmasinin miimkiinliiyi gostorilmisdir.

Belalikls, toadqiqatda seleksiya prosesinin qi-
saldilmasinda yeni bir istiqgamatin formalagmasi-
na zomin yaradilmisdir.

Bununla yanasi eksperimental yolla alinmis
amfidiploid ve pentaploid formalarin xromosom
tiplorinin assosasiyasinin sitoloji arasdirilmasi da
aparilmigdir (Cadval 2). Cadvoldon gériindilyii
kimi, G.arboreum x G.palmerii va G.hirsutum x
G.sturtii  hibridlorinin  hor ikisinin somatik
hiiceyralorinds 78 xromosom vardir (2n=78).

G.arboreum x  G.palmerii  hibridinin
valideyn formalari genetik baximdan yaxindirlar
va kéhno diinya pambiglarinda «A» genomu, ye-
ni diinya pambiglarinda iss «D» genomu
movcuddur. Bels ki, 2 [A2(AD);] genomuna ma-
lik olan G.arboreum X G.palmerii
heksaploidinda 1-ci nasilds xromosom sayina go-
ro hacalanma miisahide olunmamisdir. Demali,
bu kombinasiyada «A» va «D» genomlarinin
olmasi vo bunlara moxsus olan xromosomlarin
homologiya toskil etmosi sabit 78 xromosom
saymin olmasini tomin edir. Goriinir ki, mohz bu
sobabdan 2 [A2(AD)] genomuna malik olan hek-
saploidde meyoz prosesinds 90,0+4,3 faiz biva-
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lenta, 8,0%3,9 faiz univalenta, 2,0+2,0% isa poli-
valents tosadiif olunur.

2 [(AD)|Ci] genomuna malik olan
G.hirsutum x G.sturtii heksaploidlorin somatik
hiiceyralorindo 74, 75 va, miistasna hal kimi, 78
xromosom sayma tosadif olunmusdur. Bu iso
ona dolalat edir ki, mévcud névlar genetik cohat-
don bir-birindon ¢ox uzaqdir. Heksaploid xro-
mosom sayma gors kaskin hacalanmanl bununla
izah etmok olar. Bu hacalanma meyoz prosesin-
do do o6ziinii gabariq sokilds biruzs verarak
78,0+5,9 faiz bivalent, 16,0£3,4% univalent vo
6,0%3,4 faiz isa polivalent verir.

2 [(AD); Ci] genomuna malik olan heksap-
loid formalarin sonraki toxum nasillarinds haca-
lanmanin daha ¢ox olmasi da miisahids edilmis-
dir. Polivalent xromosomlarin nisbaton ¢ox ol-
masi xromosom sayina goro hacalanmani daha
da artirmigdir. Buna gors do yarim-steril olna bu
heksaploidlarin fertillik doracasi asadi olmusdur.

Digor kombinasiyalarda resiprok halda
almmis pentaploid formalarin somatik hiiceyrs-
lorindo 65 xromosom olmasi miioyyonlosdiril-
misdir. Resiprok halda alinmis pentaploidlorin
ana tozcuq hiiceyralorindo meyoz prosesi arasdi-
rilaraq hor iki kombinasiyada xromosom tiplori-
nin assosasiyalarina gors elo bir asasli fargin ol-
mamasi miioyyan olunmusdur.

Moveud pambiq seleksiyasinda geyd olunan
problemi aradan qaldirmaq mogsodi ilo 3-cii
bekkross hibridlosdirmo vasitasi ilo doyiskonlik
prosesinin  tonzimlonmok, irsi  olamsotlori
stabillosdrmok miimkiindiir (Cadval 3).

Pentaploid formalardan G.hirsutum
néviiniin sortlar ilo tokrar bekkross hibridlosmo-
do istifads etmals, seleksiya ligiin yeni giymatli
olamatlori olan bir sira formalar alinmisdir ki,
onlar G.arboreum vo G.sturtii névlarinin miisbot
olamatlorinin dominantligini tomin edir. Bir sira
variantlar (1, 2, 3, 5, 6 vo 9-cu) lifin texnoloji
keyfiyyat gostaricilorine gora 4-cii tipin paramet-
rins cavab vermoklos secilorak 1-ci il seleksiya tar-
lasina sinaq ii¢iin taqdim olunmusdur.

Belalikls, miiqayisoli suratdo tocriibi olsaraq
oyronilmis hor iki G.arboreum x G.palmerii v
G.hirsutum x G.sturtii heksaploidlorindon bek-
kross hibridloasmads istifade etmoklo bels bir go-
nasto golinmisdir ki, G.arboreum x G.palmerii
heksaploidi xromosom sayina gora stabil ol-
dugundan yiiksok genetik potensiala malikdir vo
ondan g¢oxsayll zongin donorlar almaq
miimkiindir. Bu da ona dolalot edir ki,
G.arboreum x G.palmerii heksaploidi, pentap-
loidi tedqgiqatei iiglin zongin donor imkanlarina
malik olmagla, yiiksak genetik potensiala malik-
dirlor. Bundan Dbagqa, pambigin diinya
genofondu yuxarida geyd olunan zongin donor-
lar hesabina zonginlosdirilmisdir.
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P.T. Kyp6anoBa

Hurtorenernuyeckoe N3yuenne I'ekcamnonaubix @opm ¢ Leabwo Coznanus
Jonopos nuia Ilpaktuueckoii Cejekunu XJI0M4aTHHKA

Ha ocHoBe wuccienoBaHus LUTOTEHETHYECKUX OCOOCHHOCTEH TpumuongHoro rudpuna G.arboreum X
G.palmerii, ycOBEpIIEHCTBOBAaHA METOAMKA SKCIEPUMEHTAIBLHOHN TOJIMIUIONINH U pa3paboTaHbl METOIbI Be-
reTaTUBHOT'O Pa3MHOXKEHHS I'MOPUAOB, a TAKXKE MCCIEJOBAaHBl BO3MOXKHOCTH HCIIONB30BaHUS I'€KCAILUIOWIa
G.hursutum x G.sturtii B celeKuuu. BriepBrle moydeHsl He BCTpevalonyecs: B IpUpoie POPMbI FeKCarioun-
na G.arboreum x G.palmerii ¢ 78 xpomocomamu. IlyTeM pelUNIpPOKHOr0 0OpPaTHOIO CKPEIIMBAHUS I'eKcall-
JIOUAHBIX (OPM IOJIyUYEHBI IEHTAIUIONAHBIE GOPMBI ¢ 65 XPOMOCOMaMH, X OHU OBUIN HCIIOJIb30BAHBI B Kade-
CTBe OOraThIX JOHOPOB JIS TMOJYHYEHUSI COPTOB MHTEHCUBHOTO TUMA. B pe3ynbrare 3THX HcciaenoBaHHUMA mo-
Jy4eH psJ MEepCHeKTHBHBIX JHHUI cO cBoiicTBaMH 000uX BUAOB G.arboreum w G.sturtii, OTIMYAIOIIMXCS
BBICOKMM KaueCTBOM BOJIOKHA. B Hacrosimee BpeMs stu nuHuM chansl B Otnen Cenexkuuu MHCcTHTyTa As

WCHBITAHUH.
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Qurbanova

R.T. Gurbanova

Cytogenetical Study of Hexaploid Forms with the Purpose to Create
Donors for Practical Selection of Cotton Plants

Based on the study of cytogenetic features of triploid hybrid G.arboreum x G.palmerii, methods of
experimental polyploidy were improved, methods of vegetative reproduction of hybrids were developed, and
also the possibility of using the hexaploid G.hursutum x G.sturtii in breeding were studied. No naturally
occurring forms of hexaploid G.arboreum x G.palmerii with 78 chromosomes were derived for the first time.
By reciprocal backcrossing of hexaploid forms pentaploid forms with 65 chromosomes were derived, and
they were used as rich donors for creation of intensive varieties. As a result of these studies a number of
promising lines with traits of both G.arboreum and G.sturtii distinquishing by high quality fiber were
obtained. Currently, these lines are given to the Department of Plant Breeding at the Institute of Cotton
Growing.
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Uziimiin Birinci Nasil (F1) Hibridlorinin Fillokseraya Davamlihginin
Dominanthq Daracasi vo Heterozis Effektinin Todqiqi

H.M. Sixlinski

AMEA Genetik Ehtiyatlar Institutu, E-mail: sh.haci@yahoo.com

Magqaloado filloksera va kokciiriidiicii mikroorqanizmlors davamh (2 bal) névlorarasi miirakkab hibridlorle
zararvericiyo miixtolif davamhhg ilo forqlonon Avropa-Asiya néviino (V.vinifera L.) mansub iiziim
sortlarmin carpazlasdirilmasindan almmis birinci nasil (F1) hibridlorinin filloksera vo kokgiiriidiicii
patogenlora davamhihginin dominanthq daracasi va heterozis effektinin tadqiqindon bahs edilir.

Acar sozlar: filloksera, dominantliq daracasi, heterozis effekti, Vitis vinifera L., mikroorqanizmlar

GIRIS

Azorbaycan  soraitinde  liziim  sort  va
formalarina hadsiz doracods boyiik ziyan vuran
zorarvericilordon biri do fillokseradir. Filloksera-
Viteus vitifolii Schimer-Fitch. 6z kokii iistiindo
becarilon Avropa-Asiya noviine (Vitis vinifera L.)
monsub iiziim sortlarinin on qorxulu vo tohliikali
(karantin) zorarvericilorindondir (Sixlinski, 2001,
2004; Tonams u Hany, 2007; Tomams, 2008).

Novlorarasi miirokkeb hibridlorle  yiiksok
keyfiyyoatli Avropa-Asiya noviine (V. vinifera L.)
monsub liziim sortlar1 arasinda c¢arpazlasdirilma
aparilaraq, birinci nosilde (F1) kompleksdavamli
hibridlor alimmigdir. Kompleksdavamli hibridlorin
alinmasinin osason baglangic valideyn ciitlorinin
secilmasindon daha ¢ox asili oldugu miisyyon
edilmisdir (I'y3yH u ap., 1975, 1976).

Fillokseraya miixtalif davamliligi ilo farqlonan
valideyn formalarinin ¢arpazlagdirilmasi naticasindo
almmis birinci nosil (F1) hibridlorinin arasinda
yiiksok dominantliga, tam dominantliga, natamam
(aralig)  dominanthiga, homginin  davamlihiq
olamaoting gora on yaxsi valideyn formalara nisbatdo
dominantligin olmamasi vo hatta davamsiz formalar
da agkar edilmisdir (I'ymentok, 1978, 1979).

Avrasiya noviine (V.vinifera L.) monsub
sortlarla novlorarast miirokkob hibridlorin (Seyv
Villar) ¢arpazlasdirilmasi naticasinde  gdbalok
xostoliklorine vo fillokseraya kompleksdavamli,
homginin keyfiyyat gostoricilori Avropa-Asiya
(V.vinifera L.) liziim sortlarina yaxin olan hibridlor
almmigdir. Eyni zamanda birinci nasil (F1)
hibridlerinin heterozis effekti dyronilorak, miioyysn
edilmisdir ki, fillokseraya davamliliq wvalideyn
komponentlorinin genotipinden daha ¢ox asilidir
(©kbarov va b., 2006, 2007; Salimov, 2007; Cry-
nenaukoBa, 2009).

Fillokseraya davamli (2 bal) komponentlora
malik novlorarasi miirokkob hibridlorls
zararvericiyos miixtalif davamliligr ilo forqlonan
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Avropa-Asiya noviine (V.vinifera L.) monsub iiziim
sortlar1 arasinda garpazlagdirilma aparilaraq, onlarin
heterozis  effekti todqiq edilmisdir. Alinan
hibridlerin analizi gostormisdir ki, fillokseraya
davamliligin heterozis effekti valideyn ciitlorinin
secilmasindon vo genotipindon daha ¢ox asilidir
(T'y3yn u gp., 1975; I'ymenrok, 1978; Henos, 1978).

MATERIAL VO METODLAR

Azorbaycan  soraitinde  {izim sort Vo
formalarinin filloksera Vo kokgitiridiicii
mikroorqanizmlora davamliligmin tadqiq edilmasi
mogsadi ilo kompleks slini  yoluxma fonu
yaradilaraq, orada 300-don artiq {iziim sortlarinin
immunoloji giymatlondirilmasi aparilmigdir.
Aparilan immunoloji giymetlondirilmo noticasindo
0ziinii davamli va tolerant gostoron 14 hibrid tiziim
formas1 segilorak, onlarmn  hom dominantliq
dorocoesi, hom do heterozis effekti todqiq
olunmusdur. Moldova Elmi-Tadqiqat Uziimgiiliik
vo Sorabeiliq Institutunun omokdaslari torafinden
almmig 45 iizim hibridlori do yoluxma fonunda
sinaqdan keg¢irilmigdir. Homin hibridlor fillokseraya
davamli  novlorarast  miirokkob  hibridlarls
zorarvericiya davamlilign ilo forqlonon Avrasiya
noviino (V.vinifera L.) monsub {iziim sortlarmin
arasinda aparilan asagidaki  carpazlasdirilma
kombinasiyalar1 naticesinds alinmigdir:

davamli (2 bal) x davamsiz (4 bal);
davamli (2 bal) x ¢ox davamsiz (5 bal);
davamli (2 bal) x tolerant (3 bal);
davamsiz (4 bal) x davamli (2 bal);

¢ox davamsiz (5 bal) x davamli (2 bal).

Filloksera vo  kokgiiriidiicii  patogenlors
davamli  novloraras1  miirokkob  hibridlorls
zorarvericiys miixtalif davamliligi ilo forqlonon
iizim sortlarmin ¢arpazlasdirilmast naticesindo



alinmis birinci nosil (F1) hibridlorinin fillokseraya
davamliligiminin qiymotlondirilmasi zamani
P.N.Nedovun (Henos, 1985; Henor u I'ynep, 1987)
vo secilmis homin hibridlorin  dominanthiq
doracasinin vo heterozis effektinin gostoricilori iso
L.Zeniseva vo G.M.Beil, R.E.Atkinsin diisturlari
osasinda tadqiq olunmusdur (3enumieBa, 1968; A6G-
pamoBa, 1992).

NOTICOLOR VO ONLARIN MUZAKIROSI

Cadval 1-don goriindiiyii kimi, davamli (2 bal)
komponentlors malik ana formalarla davamsiz (4
bal) komponentlors malik ata formalarin
carpazlagdirilmasi naticosinds alinmis birinci nosil
(F1) hibridlerinds dominantliq deracasinin tamamilo
davamsiz ata formaya torof meyl etdiyi miioyyon
edilmisdir. Manfi dominantliq deracasinin d = -1,03
Qaliya-XI-36-47 (Zeybel 13-666 x Aleatiko) ilod =
-1,77 1I-70-73 (SV 18-315 x Aliqote) arasinda
toraddiid etdiyi askar edilmisdir (Cadval 1).

Fillokseraya davamli (2 bal) komponentlora
malik ana formalarla ¢ox davamsiz (5 bal)
komponentlora malik ata formalarin
carpazlagdirilmasi naticosinds alinmis birinci nosil
(F1) hibridlerinde dominantliq doracasinin ¢ox
davamsiz ata formaya torof meylli olmasi miioyyon
edilmisdir. Manfi dominantliq deracasinin d = -0,88
X1-36-78 (Zeybel 13-666 x Muskat fioletoviy) ilo d

Sixlinski

= -0,92 III-51-64 (Zeybel 13-666 x Turiqa)
arasinda toraddiid etdiyi toyin edilmisdir.

Zorarvericiys davamli (2 bal) komponentlors
malik ana formalarla tolerant (3 bal) komponentlora
malik ata formalarin ¢arpazlasdirilmasi naticosindo
almmis birinci nasil (F1) hibridindo dominantliq
doracesinin  hor iki valideyn formaya nisbatdo
davamsizliga dogru meyl etmosi miloyyon
edilmisdir. Monfi dominantliq dearacesi bu hibrid
formada d = -4,26-ya Dagiya-XI-38-92 (Zeybel 13-
666 x Qreceskiy rozoviy) borabor olmusdur.

Fillokseraya davamsiz (4 bal) komponentlora
malik ana formalarla davaml (2 bal) komponentlora
malik ata formalarin carpazlagdirilmasi noticosinds
alinmig birinci nasil (F1) hibridlerinds dominanthiq
doracesi davamsiz valideyn ciitlorine dogru meyl
etmisdir. Monfi dominanthigin d = -1,85 Prut-XV-50-
12 (Kaberne x SV 18-315) ilo d = -4,95 Bessarabskiy
cernity-XI-37-52 (Aleatiko x Zeybel 13-666) arasinda
toraddiid etdiyi miioyyon edilmisdir.

Zororvericiys ¢ox davamsiz (5 Dbal)
komponentlors malik ana formalarla davamli (2
bal) komponentlors malik ata formalarin
carpazlasdirilmasi naticosinds alinmis birinci nasil
(F1) hibridindo dominantliq dorocosinin davamsiz
valideyn (ana) formaya dogru meyl etmasi askar
edilmisdir. Manfi dominantliq deracasinin d= - 0,55-
9 XIV-3-90 (Muskat beliy x SV 12-375) borabor
olmasi miiayyan edilmisdir.

Cadval 1. Birinci nasil (F1) hibridlerinin fillokseraya davamliliginin dominantliq deracasinin gostaricilori

Kombinasiyalar Orta davamlilig, balla Dominantliq
ana ata F1 doaracasi, d
Davamli (2 bal) x davamsiz (4 bal)
Zeybel 13-666 x Aleatiko Qaliya (XI-36-47) 2 4 4,03 -1,03
Zeybel 13-666 x Aleatiko (XI-37-13) 2 4 4.4 -1,4
Zeybel 13-666 x Aleatiko Flakera (XI-37-38) 2 4 4,62 -1,62
SV 18-315 x Irsai Oliver Univers (111-49-6) 2 4 4,15 -1,15
SV 12-375 x Traminer Venus (V-102-47) 2 4 4,44 -1,44
SV 18-315 x Aleatiko (I111-64-1) 2 4 4,52 -1,52
SV 18-315 x Aliqote (111-70-73) 2 4 4,77 -1,77
SV 12-375 x Traminer Lugaferul (XIV-1-64) 2 4 4,35 -1,35
Davamli (2 bal) x ¢ox davamsiz (5 bal)
Zeybel 13-666 x Turiga (I11-51-64) 2 5 4,88 -0,92
Zeybel 13-666 x Muskat fioletoviy (XI-36-78) 2 5 4,82 -0,88
Davamli (2 bal) x tolerant (3 bal)
Zeybel 13-666 x Qregeskiy rozoviy 2 3 4,63 -4,26
Dagiya (X1-38-92)
Davamsiz (4 bal) x davamli (2 bal)

Aleatiko x Zeybel 13-666 Bessarabskiy cernty 4 2 4,95 -4,95
(X1-37-52)

Kaberne x SV 18-315 Prut (XV-50-12) 4 2 4,85 -1,85

Cox davamsiz (5 bal) x davamli (2 bal)
Muskat bely x SV12-375 (XIV-3-90) 5 2 4,33 -0,55
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Aparilan todqgiqat noticosindo fillokseraya vo
koketiridiici  patogenlora  davamli (2 bal)
novlorarast miirokkab hibridlorlo (Zeybel 13-666;
SV 12-375; SV 18-315) zororvericiyo davamliligl
(3-4-5 bal) ilo forqlonan Avrasiya (V.vinifera L.)
ndviine monsub iiziim sortlar1 arasinda aparilan
carpazlagdirmalar naticesindo alinmis birinci nasil
(F1) hibridlorinin hamisinda dominantliq
doracasinin monfi istigamato dogru meyl etmosi
askar edilmisdir. Novlorarasi miirokkob hibridlor
carpazlasdirilmalarda hom ana, hom do ata valideyn
ciitlori kimi istifads olunmusdur.

Aparilan aragdirmalar noticosinde miioyyan
edilmisdir ki, birinci nosil (F1) hibridlorindo
filloksera vo kokgiiriidiici mikroorqanizmlara
davamliliq olamstinin  dominantliq  daracasi,
carpazlagsdirma  kombinasiyalarmin  tipinden,
valideyn clitlorinin genotipindon vo se¢ilmosindon
daha ¢ox asilidir.

Birinci nasil (F1) hibridlorinde dominantliq
doracosinin monfi olmasimna baxmayaraq, secilmis
hibridlorden hom fillokseraya davamli va tolerant
tiziim sortlarmin alinmas1 moqsadi ilo seleksiyada,
hom do =zororverci ilo tam sirayatlonmis
tosorriifatlarda 6z kokii {izerindo becarilmasi
maqsadouygun hesab edils biloar.

Cadval 2-don goriindilyli kimi, fillokseraya
davamli (2 bal) komponentlors malik ana formalarla
davamsiz (4 bal) komponentlora malik ata formalarin
carpazlasdirilmasit naticesindo almmis birinci nasil

(F1) hibridlorindo ¢ox genis spektrlo sociyyalonon
heterozis effekti meydana ¢ixmigdir. On yiiksok
heterozis effekti SV 18-315 x Aligote kombinasiya-
sindan alinmig hibridde G = 59% (11I-70-73) askar
olunmusur. On agagi heterozis effekti iso Zeybel 13-
666 x Aleatiko kombinasiyasindan alinmis hibridds G
= 34,33% (Qaliya, XI-36-47) miisahido edilmisdir.
Davamli vo davamsiz komponentloro malik valideyn
ciitlorinin ¢arpazlasdirilmasindan alinmig birinci nasil
(F1) hibridlerinds heterozis effekti G = 34,33%-10 G =
59% arasinda toraddiid etdiyi miioyyen edilmisdir
(Cadval 2).

Davamli (2 bal) komponentlors malik ana formalarla
cox davamsiz (5 bal) komponentloro malik ata
formalarm ¢arpazlagdirilmasi naticosinde alinmig
birinci nasil (F1) hibridlorinds heterozis effekti ¢ox
da yiiksok olmamigdir. Belo ki, Zeybel 13-666 x
Turiga kombinasiyasindan alinmis hibridde (III-51-
64) heterozis effekti G= 39,43%, Zeybel 13-666 x
Muskat fioletoviy kombinasiyasindan — alinmis
hibridds (XI-36-78) heterozis effekti G = 37,41%
oldugu askar edilmisdir.

Davamhi (2 bal) komponentlors malik ana
formalarla tolerant (3 bal) komponentlors malik ata
formalarin c¢arpazlasdirilmas: noticosindo alinmis
birinci nosil (F1) hibridde heterozis effekti xeyli
yiiksok olmusdur. Yoni Zeybel 13-666 x Qreceskiy
rozovlty kombinasiyasindan alinmis  hibriddo
heterozis effekti G = 85,2 % (Dagiya, XI-38-92)
oldugu miisyyen edilmisdir.

Cadval 2. Birinci nasil (F1) hibridlerinin fillokseraya davamliliginin heterozis effektinin gostericilari

Kombinasiyalar Orta davamliliq, balla Heterozis
MF F1 G, %-Io

Davamli (2 bal) x davamsiz (4 bal)

Zeybel 13-666 x Aleatiko Qaliya (X1-36-47) 3 4,03 34,33

Zeybel 13-666 x Aleatiko (XI-37-13) 3 4,4 46,67

Zeybel 13-666 x Aleatiko Flakera (X1-37-38) 3 4,62 54,0

SV 18-315 x Irsai Oliver Univers (I11-49-6) 3 4,15 38,33

SV 12-375 x Traminer Venus (V-102-47) 3 4,44 48,0

SV 18-315 x Aleatiko (I11-64-1) 3 4,52 50,67

SV 18-315 x Aliqote (I11I-70-73) 3 4,77 59,0

SV 12-375 x Traminer Lugaferul (XIV-1-64) 3 4,35 45,0

Davamli (2 bal) x ¢ox davamsiz (5 bal)

Zeybel 13-666 x Turiqa (I1I-51-64) 3,5 4,88 39,43

Zeybel 13-666 x Muskat fioletoviy (XI-36-78) 3,5 4,82 37,41
Davamli (2 bal) x tolerant (3 bal)

Zeybel 13-666 x Qregeskiy rozoviy Dagiya (XI-38-92) 2,5 4,63 85,2
Davamsiz (4 bal) x davamli (2 bal)

Aleatiko x Zeybel 13-666 3 495 65,0

Bessarabskiy ¢ernty (XI-37-52)

Kaberne x SV 18-315 Prut (XV-50-12) 3 4,85 61,67

Cox davamsiz (5 bal) x davamli (2 bal)
Muskat beliy x SV 12-375 (XIV-3-90) 3,5 4,33 23,71
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Davamsiz (4 bal) komponentlora malik ana
formalarla davamli (2 bal) komponentlors malik ata
formalarin ¢arpazlagdirilmasi naticosinds alinmig
birinci nosil (F1) hibridlorindo heterozis effekti
yiiksok olmusdur. Aleatiko x Zeybel 13-666
kombinasiyasindan almmis hibridde heterozis
effekti G = 65% (Bessarabskiy ¢ernity, XI-37-52),
Kaberne x SV 18-315 kombinasiyasindan alinmig
hibridds heterozis effekti G = 61,67% (Prut, XV-
50-12) oldugu agkar edilmisdir.

Cox davamsiz (5 bal) komponentlors malik
ana formalarla davamli (2 bal) komponentlora
malik ata formalarin ¢arpazlagdirilmasi naticasindo
(Muskat belty x SV 12-375) alinmig birinci nasil
(F1) hibridinde (XIV-3-90) heterozis effekti
nisbaton asagi, yoni G = 23,71% oldugu miisyyan
edilmisdir.

Aparilan  todgigat noticesinde  miioyyon
edilmisdir ki, on yiiksok heterozis effekti Zeybel
13-666 x Qregeskiy rozoviy kombinasiyasindan
alimmis hibridds (Dagiya, XI-38-92) G = 85,2%, an
asag1 heterozis effekti iso Muskat beliy x SV 12-
375 kombinasiyasindan alimmis hibridds (XIV-390)
G = 23,71% askar edilmisdir. Yoni birinci nasil (F1)
hibridlorindo fillokseraya davamliligin heterozis
effekti G = 23,71% ilo G = 85,2% arasinda
toraddiid etdiyi miiayyon edilmisdir.

Eyni zamanda, miixtolif tip kombinasiyalarin
carpazlagdirilmasi naticasinds alinmis birinci nasil
(F1) hibrid formalarinda heterozis hadisasi bas verir
vo bu zaman heterozis effektinin ¢ox bdyiik hiidiid
daxilinda teraddiid etdiyi toyin edilmisdir. Bunu iso
tiziim bitkisinin ¢ox bdylik genetik heterogenliys
malik olmasi va davamlhiligin iso poligen
xarakterliliyi ilo izah etmok olar.

Homginin  aparilan  todqiqat  naticasinda
miioyyon edilmisdir ki, ayri-ayri tip
kombinasiyalarin c¢arpazlasdirilmasindan istifado
etmoklo filloksera Vo kokgiiriidict
mikroorqanizmloro  davamli  birinci  nasilde
heterozis effekti yiiksok olan hibrid formalarin
almmmasi mimkiindiir.

Birinci nosil (F1) hibridlerinds fillokseraya
davamliligin heterozis effektinin yiiksok olmasi
osason kombinasiya tiplorindon vo valideyn
ciitlorinin se¢imindan daha gox asilidir.

Aparlan  aragdirmalar  zamani
edilmisdir ki, filloksera va  kokciiriidiicii
mikroorqanizmloro  davamliliq  donoru  kimi
novlorarast miirakkob hibridlerls (Seyv Villar 12-
375; Zeybel 13-666; Seyv Villar 18-315)
zororvericiyo miixtolif davamliligi ilo forglonon
Avropa-Asiya noviine (V.vinifera L.) mansub iiziim
sortlart  arasinda  aparilan  carpazlasdirilma
noticosindo alinmis birinci nosil (F1) hibridlorindo
dominantliq doracasi manfi, lakin heterozis effekti
cox yiiksak olan hibridlsrin alinmas1 miimkiindiir.
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Simal-Sorqi Azarbaycanin Torpaq Ibtidailori Faunasi

S.9. Eminova

AMEA Zoologiya Institutu, E-mail: nauka-205@mail.ru

Tadgiqatlar Simal-Sorqi Azorbaycanin mess va becarilon torpaqlarmmin infuzor vo ¢anaqh améblorinin
biomiixtolifliyinin 6yranilmasina hasr olunmusdur. ilk dofs olaraq 135 név torpaq infuzoru ve 91 nov
canaqh améb tapilmisdir. Umumi saydan 16 név infuzor vo 12 név ¢anaqh améb Qafgaz faunasi iiciin
yenidir. Torpaq ibtidai birliklorinin qurulusunun dayismasina gora antropogen tasirin miisyyanlasdirilmasi
Azarbaycanin miixtalif arazilorinin torpaqlarmin ekoloji vaziyyotinin miioyyanlosdirilmasi iiciin ekspress-

metod kimi toklif olunur.

Azorbaycanda, hotta diinya miqyasinda torpaq
infuzorlar va ganaqli amoblari ¢ox zaif Oyranilib va
su biotoplarinda yasayanlarla miiqayisado sor-
bastyasayan torpaq infuzorlarmin Oyrenilmesine bir
godor gec baglanmugdir. Simal-sorqi Azorbaycanin
Boylik Qafgaz dagstoyi torpaglarmin ibtidailori
iimumils bizim todqiqatlardan avval dyranilmomisdir.

2005-2007-ci illordo Quba-Xa¢cmaz vo Altiagac
meso zonalarinda 180 niimuns toplanilmisdir. Bu
nimunslor miimkiin  godor qisa  miiddotds
laboratoriya seraitinde analiz olunmusdur. Miixtalif
saholarin infuzor vo ganaqli amoblorinin biomiixta-
lifliyini vo strukturunu qiymstlondirmok iigiin
ekoloji  indekslordon istifado  olunmusdur -
Simpsonun dominantliq indeksi, Marqalefin nov
miixtolifliyi indeksi vo Serensenin timumilik indeksi.

2005-2007-ci  illordo  Quba-Xagmaz va
Altiagac meso torpaqlarinda comi 135 ndv infuzor
vo 91 ndév ve yarimndv canagqli amob qeyds
almmigdir. Onlarin iimumi sayindan Qafqaz vea
Azorbaycan faunasi iigiin ilk dofo olaraq 16 yeni
nov infuzor vo 12 yeni noév canaqli amob qgeydo
almmisdir (Cadval 1) (OmunoBa, 2009).

Sok. 1-den goriindityli kimi hom infuzorlarin,
hom do g¢anaqli amoblorin an ¢ox ndv miixtolifliyi
dag-meso zonasinin torpaqglarinda - uygun olaraq 100
ndv infuzor va 68 név c¢anaqli amob (Aneknepos u
OwmmnoBa, 2007) geydo alinmigdir. Hor 2 qrup ib-
tidailorin daha az ndv miixtalifliyi daglq ¢6l
zonasinin torpaqlarinda - uygun olaraq 85 ndv infuzor
vo 65 nov canaqli amdéb miigahide olunmusdur.
Dagotayi ¢0l zonasinin torpaglarinda 70 ndév infuzor
va 30 ndv ¢anaqli amob tapilmigdir. Boyiik baggalarin
vo yeni bag saholorinin madeni bitkilor olan
torpaqglarinda hor 2 qrup ibtidailorin név miixtolifliyi
(45 nov infuzor vo 20 ndv ¢anaqgli amdb) minimum
olmusdur. Biitlin hallarda saorbastyasayan torpaq
ibtidailorinin dag mesalori zonasmin torpaqglarinda
olan maksimal nov miixtalifliyi optimal riitubatliklo
va bakterioflora va alqofloranin bollugu ils izah edilir.
Dag-meso zonalarinin torpaqlarinda nadir sarbastya-
sayan infuzorlarin oksor evribiont niimayondolori
Bryometopus, Hausmaniella, Mikrodiaphanosoma vo
s. geydo alinmigdir.

Canagli amoblorin  dag-meso torpaqlarinda
paylanma qanunauygunlugu da oxsardir. Yuxarida
geyd etdiklorimiz bizim tedqiqatlarla tesdiglenir,
clinki meso zonasi torpaqlarinin sorilmis vo on
yuxart (subiist) qatinda Arcella, Cyclopyxis,
Centropyxis, Eyglypha va Trinema kimi genis
yayilmig cinslorinin niimayandslori ¢oxluq toskil
edirdi. 10-15 sm torpaq qatindan bir qodar dorindo
canagli amoblorin  Plagiopyxis vao Nebela kimi
cinslorinin hoqiqi torpaq ndvleri qeyds almmisdir
(AnexmiepoB u OmuHOBa, 2008).

Dag-¢6l vo dag-meso torpaqlarinda infuzorlarin
ndv torkibinin vo iUimumi saymin Sok. 2-do
gostorilmis noév miixtslifliyinin dayigkanliyinin bir
maksimumu vardir, o da yay vaxtina, yoni iyul vo
avqust aylarna diigiir. Bu zaman torpagin 0-10 sm
{ist qatlarinda onlarm timumi say1 380 ekz/dm’ qiy-
motino ¢atir. Yay aylarinda Colpoda, Tillina,
Cirtolophosis va Drepanomonas cinslarinin infuzor
niimayandolori ¢oxluq toskil edir (OmMuHOBa 1 Anek-
niepos, 2007).

Dagotoyi ¢0l torpaglarinda dag-¢6l zonasinin
torpaqglar1 ilo miiqayiseds infuzorlarin va g¢anaql
amoblorin  név torkibinin vo {Uimumi sayinin
movsiim iizro doyigsmolorinin yaz vo payiz aylarina
diison iki inkisaf maksimumu, qis vo yay aylarina
diison iki minimumu vardir (Sok. 2). Har faslin 6zii-
namoxsus nov torkibi vardir.

Yaz  aylarinda  dagotoyi-¢6l  zonasmin
torpaglarinda infuzorlarin timumi say1 215 ekz/dm’
toskil edir. Yay aylarinda onlarin név miixtslifliyinin
vo komiyyat inkisafinin siiroti bir godor enir vo
imumi say1 75 ekz/dm’ giymotindon ¢ox olmur
(OmuHOBa, 2008).

Payiz aylarinda dagotoyi ¢ol torpaglarinda
infuzorlarin keyfiyyost vo komiyyat inkisafinin
stirati yenidon artir. Bu zaman infuzorlarin imumi
say1 160 ekz/dm? toskil edir. Canaqli améblorin sayi
iso hotta maksimum inkisaf dovriinds 115 ekz/dm’
giymetini agmir, qis vo yay aylarinda ise onlarin
minimumu uygun olaraq 45 ekz/dm’® vo 70 ekz/dm’
toskil edir. Nov miixtolifliyinin fosillor boyu nozora
carpacaq qador doyismasi qeyds alinmayib.
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Cadval 1. Qafgaz faunasi ii¢iin yeni ndv infuzor vo ¢anaqli amoblar vo onlarm yayildig: srazilor.

Nov torkibi
S/ infuzorlar. Kinetofragminophora (de Pytorac et al., 1974) s 2 & g
2 < <o 2
1. Urotricha valida (Song and Wilbert, 1989) - - + +
2. U.corlissiana (Song and Wilbert, 1989) - - + +
3. Papillorhabdos carchesii (Foissner, 1984) + + - +
4.  Foissnerides helophagus (Song and Wilbert, 1989) - - + +
5. Fuscheria lacustris (Song and Wilbert, 1989) - + - +
6.  Homalozoon vermiculare (Stokes, 1887) + + + +
7. Dileptus jonesi (Dragesco, 1963) - + + -
8.  Latispathidium trancatum (Stokes, 1885) + + + +
9.  L.bimicronucleatum (Stokes, 1885) + - - -
10.  Protospathidium fusioplites (Foissner et al., 2005) + + +
11.  Trochiliopsis opaca (Penard, 1922) + - -
12.  Eriomophrya quadrinucleata (Foissner et al., 2005) + + +
13.  Periholosticha paucicirrata (Foissner et al., 2005) - + + +
14.  Tigmokeronopsis jahodai (Wicklow, 1981) - + + +
15.  Thigmototaxis songi (Chen, Chi, Hi, 2007) - + + +
16.  Homalogastra setosa (Kahl, 1926)
Canaghl améblar. Arcellinida (Kent, 1880)
1. Amphizanella violacea (Greff, 1886)
2. Penardochlamys arcelloides (Penard, 1904) - + + +
3. Centropyxis anstriaca (Laminger, 1971) + - + +
4.  C.latior (Bartos,1963) - + + +
5. Awerintzewia cyclostoma (Penard, 1902) - - + -
6.  Heleopera rosea (Penard, 1890) - + + +
7.  Hyalosphenia insecta (Harnisch, 1938) + + + +
8.  H.ovalis (Wailes,1912) - - + +
9.  Nebela certesi (Penard, 1911) + + + -
10.  N.martiali (Certes,1889) - + + +
11.  N.teres (Jung, 1942) - - + +
12.  N.gertrudeana (Jung, 1942) + - + -

Miixtolif torpaq biotoplarina goro alinmig
naticalori miiqayise etsok, infuzorlar vo ¢anaql
amdblor kimi sorbastyasayan torpaq ibtidailorinin
dagliq meso zonasi torpaglarinda olan maksimal név
miixtolifliyini torpagin optimal riitubot rejimi va
bakteriya vo alqoflora kimi yemlik organizmlarinin
bollugu ilo izah etmok olar. Digor torafdon
aqrosenozlarin becorilmis torpaglarnda
sarbastyasayan ibtidailorin minimal név miixtalifliyini
ilk ndvbados torpagin sumlanmasi kimi aqrotadbirlarin
monfi tosiri ilo izah edirlar, ¢iinki bunun naticesinda
torpaglarm {ist gatlarinin pozulmasi va qarigmasi vo
onlarin riitubatinin kaskin doyigmasi bag verir.

Daha daqiq molumatlar slds etmak {igiin Quba-
Xacmazin vo Altiagacin miixtolif landsaftlarinda
infuzor va ¢anaqli amobloarin birliklarinin strukturu-

nun miiqayisali  noticolori  cadval  2-do
gostarilmisdir. Codval 2-don goriiniir ki, torpaq
infuzor  birliklorinin ~ dominantliq  indeksinin

minimal qiymoti meso zonalarinda (0,26) va
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dagotoyi ¢ollordo (0,35) olmusdur vo bu qrupun
yaxst halda olmasmi gostorir. Moalumdur ki,
birlikde dominant névlar na qader ¢ox olarsa, bir o
godor onun hali daha yaxsi olar vo oksino, ogor
dominantliq az sayda novlords rast golinarso, onda
birliyin hali genastboxs olmur. Riyazi cohotdon
yaxslt hallarda bu dominantliq indeksinin
azaldilmasi ila, alverigsiz hallarda iso onun artmasi
ils ifada olunur (Aneknepos u OmuHoBa, 2007).

Miixtolif tobiot zonalarinda paylanmis hom
torpaq infuzorlarinin, hom do ¢anaqli amdblorin
noév  miixtalifliyi arasindaki Umumilik  biitiin
hallarda 31%-i agsmamigdir. On boylik forqgler
aqrosenoz torpaqlarinin vo dag messlorinin infuzor
va ¢anaqli amdblarinin név miixtolifliyinin miiqayi-
sosindo askar olunmusdur - uygun olarag 9% vo
8%. NOv miixtolifliyinin on asagr Uimumilik
dorocosi dagliq ¢oOllor vo dag meso zonalar
torpaqlarmin miiqayisesinds askar olunmusdur -
18% infuzorlarda vo 11% ¢anaqli amdblarda.
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Sok. 2. Dagatayi ¢ollards torpaq infuzorlar1 va ganaqli amdblarin
imumi sayinin movsiim {izro doyigmosi.

Sok. 3-don goriindiiyli kimi ¢dl torpaqlari
infuzorlarinin név bollugu biitiin hallarda yuxar1
qatlarda deyil, orta qatlarda miisahido olunmusdur.
Belo ki, Xa¢maz va Quba rayonlarmin ¢6l
torpaglarmin 0-5 sm qatindaki név bollugu uygun
olaraq 71 va 70 néva, Altiagac torpaqlarinda iss 58
novo borabordir. Xagmaz, Quba vo Altiagacin ¢ol

torpaqlarmin  orta qatlarinda  sorbastyasayan
infuzorlarin uygun olaraq 85, 81 vo 62 ndvii qeyds
alinmigdir. Xagmaz vo Quba rayonlarmin 10-20 sm
torpaq qatlarinda uygun olaraq 67-68 novii,
Altiagacda iso yalmiz 40 infuzor novi qeyde
alinmisdir.

139



Simal-Sarqi Azarbaycanin Torpaq

Cadval 2. Miixtalif tabiot zonalarinin torpaqglarinda infuzor va ¢anaqli améblorin dominantliq indeksinin

vo név miixtalifliyinin doyismaosi.

Tabiat zonalar: infuzorlar Canaqli amoblor
Dagotoyi Dominatliq No6v miixtolifliyi Dominantliq No6v miixtolifliyi
¢Ollor indeksi indeksi indeksi indeksi

Dagotayi ¢ollor 0,35 3,28 0,62 2,12

Dag-¢ol 0,73 1,16 0,41 4,63

Dag-meso 0,26 4,15 0,32 4,12

Agrosenozlar 0,88 1,08 0,92 0,82

A B
500
90 4504
80 °E‘ 4004
70 E 350l
3
g 50 % 2501
8 40 2 2004
§ 30 E 150+
20 S 100
10 50
0 0~
Xagmaz Quba Altiagag Xagmaz Quba Altiagag
W mess dosemasi (0-5 sm) 05-10 sm T 10-20 sm B megsa désemasi (0-5 sm) O 5-10 sm O 10-20 sm

Sak. 3. 2005-2009-cu illordo Quba-Xagmaz vo Altiagacin ¢dl torpaglarinda sorbast-yasayan infuzaorlarin név

bollugunun (a) va timumi sayinin (b) saquli paylanmasi.

A

80+
704
60+
50+
404
304
204
10

novlarin sayi

Xagmaz Quba Qacres Altiagag

B mess doésemasi (0-5 sm) O 5-10 sm O 10-20 sm

B

400+
350
300
250+
200+
150
100+

504

timumi sayi1 ekz/dm2

Xagmaz Quba Qacres Altagac

B meso dogamasi (0-5 sm) 0O 5-10 sm O 10-20 sm

Sak. 4. 2005-2009-cu illards Quba-Xagmaz va Altiagacin ¢dl torpaqlarinda ¢anaql
amoblarin név bollugunun (a) ve iimumi saymin (b) saquli paylanmasi.
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Sok. 4b-do gostarildiyi kimi ¢anaqli amdblorin
Umumi saymin on yiksok hoddi Qagras
torpaqglarinda miisahide olunmusdur.

Qeyd etmok lazimdir ki, saym hesablanmasi
zamani biz biitiin hallarda yalmz diri ¢anaqli
amoblori nozars almisiq vo bu da real molumatlarin
alinmasina imkan vermisdir.

Sok. Sa-dan goriindiiyii kim meso torpaglarinda
mikofag-infuzorlar timumi saym 35%-ni togkil edir.
Bunlardan sonra bir goder g¢oxsayli bakteriofaqlar
grupu hesab olunur vo onlar imumi saym 30%-ni
toskil edir. On az faiz alqofaqlar (10%) va yirtict (5%)
infuzor qruplarmin payina diistir.

Analoji tadqgiqatlar comon zonasi torpaqlarinda
apartlmigdir vo onlarin  naticolori  Sak. 5Sb-do

meso torpaglar

yirtici

0,
histofaglar 5%

mikofaqlar
35%

Eminova

gostorilmisdir. Sokildon goriiniir ki, bu biotopda da
infuzorlarin trofik qruplarinin nisbatindo olan
hamin qanunauygunluq mévcuddur.

Agrosenozlarin becorilmis torpaglarinda
infuzorlarin trofik qruplarmm nisbatlorini  tadqiq
etdikdo miioyyanlosdirdik ki, alinmis noticolor xeyli
forglonir (Sok. 5b). Sok. 5b-don goriindiiyli kimi,
aqrosenoz torpaqlarinda alqofaglar vo yirticilar
grupunun niimayondslori tamamilo rast golinmir.
Ikinci forqli xiisusiyyat odur ki, aqrosenoz
torpaglarinda  bakteriofaglarn  trofik  qrupunun
niimayandslori 70%-lo tam dominantliq toskil edir.
Agrosenozlarmn becarilmis torpaglarinda mikrofaq ve
histofaq qruplarinin payma timumi saym 15%-i diistir.

bakteriofaglar
30%

® bakteriofaglar @ mikofaglar O alqofaglar B histofaglar O yirtici

¢omanli torpaqlan

yirtict

histofaglar

algofaqglar
90/0

mikofaglar
28%

bakteriofaglar
42%

bakteriofaglar B mikofaglar O alqofaglar E histofaglar O yirtici

mikofaqlar
15%

aqrosenozlar torpagqlari

histofaqlar

bakteriofaglar
70%

H bakteriofaglar M mikofaglar & histofaqlar

Sak. 5. Quba-Xagmaz vo Altiagacin tobii vo becerilmis torpaqlar lizra sorbastyasayan infuzorlarin

trofik qruplarinin nisbati.
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NOTICOLOR

1. 11k dofs olaraq 135 név torpaq infuzoru vo 91
név ¢anaqli améb tapilmisdir. Umumi saydan 16
nov infuzor vo 12 nov canaqli amob Qafqaz
faunasi ii¢lin yenidir.

2. Sorbostyasayan torpaq ibtidailorinin = saquli
paylanma xarakteri ham tobii, ham da becarilmis
torpaqlarin ekspress qiymotlondirilmesi iigiin
istifads oluna bilor.

3. Infuzorlarin  trofik qruplarimin  miiqayisali
tadqiqi zaman1 miisyyon olundu ki, mess vo
comon torpaqlarindan forqli olaraq aqrosenoz
torpaglarinda bakteriofaqlar dominanthq toskil
edir (70%).
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C.A. DMuHoBa

®ayna IlouBennsix Ilpocreiimmx CeBepo-BocTounoro
A3zep0aiimxana

B crarbe mpuBOISATCS pe3ysbTaThl UCCIEAOBaHUN Onopa3sHooOpasust MHQY30pHii 1 paKOBHHHBIX aMed jec-
HBIX M OKYJbTYpeHHbIX TouB CeBepo-Boctounoro AzepOaiimkana. Brepsble B mouBax M3y4eHHOTO pernoHa
HaiineHo 135 BunoB mouBeHHBIX HH(pY30puit 1 91 BUI pakoBUHHBIX ameb. 13 obmero ducna 16 BUIOB UH-
¢y3opuii 1 12 BUIOB pakOBUHHBIX ame0 BrepBble oTMeueHb! i paynbl KaBkaza. M3yueHo BepTHUKaIbHOE
pacrpenencHie BUAOBOTO OOMIMS M OOLIeH YMCIEHHOCTH CBOOOTHOXXMBYIIMX MH(Y30pUil U PAKOBHHHBIX
aMe0 B pa3IMYHBIX MTOYBAaX HECKONBKUX paiioHoB CeBepo-Bocrounoro Azepbaiimkana, XxapakTep KOTOPOTO
MOJKEeT OBITh UCIIOJIB30BAH KaK 3KCIIPECC OIEHKa KauecTBa €CTECTBEHHBIX U OKYJIBTYPEHHBIX 3€MEb.

S.A. Eminova
Fauna of the Soil Protozoa of the Northern-East Azerbaijan

In this paper investigation results of ciliates and testate amoebae biodiversity in the forest and cultivate soils
of Northern-East Azerbaijan are given. 135 species of the soil ciliates and 91 species of the testate amoebae
were found. 16 species of ciliates and 11 species of testate amoebae were first reported for the Caucasus
fauna. The vertical distribution of species richness and general quantity of the free-living ciliates and testate
amoebae in the different soils of several regions of the Northern-East Azerbaijan were carried out. Its
disposition can be used as express method for evaluation the quality of native and cultivate soils.
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Abseronda Meyvo Bitkilorino Zoararveran Bashica Yasticalarin (Homoptera,
Coccidea) Saymin Biotonzimlonmasinda Yirticilarin (Coleoptera, Coccinellidae)

Rolu

I.E. Mustafayeva

AMEA Zoologiya Institutu, E-mail: mustafayeva_irada@mail.ru

Abseron yarimadasinda meyvo agaclarina zararveroan 22 nov yastica askar edilmisdir. Miiayyon
olunmusdur ki, onlarin saymin biotanzimlonmasinds 10 név parabiizon yirticisinin rolu boyiikdiir.
Onlardan zararvericilora qarsi bioloji miibarizods istifado etmok moaqsadils, onlarin bioekoloji
xiisusiyyatlori, tasorriifat shamiyyati vo yayilmalar1 hagda malumatlar slds edilmisdir. Bununla yanasi
faydah parabiizon novlorinin laboratoriya soraitinde ¢oxaldihb meyva baglarmma buraxilmas: yollar

arasdirilir.

Son illor Respublika hokumsotinin orzaq
programi ilo slaqadar seroncamlarinda meyvagilik
tosarriifatlarinin geniglonmosi ilo yanasi keyfiyyotli
meyva mohsullarinin yetigdirilmosi asas
masalolordon birina ¢evrilmisdir. Bu moagsadls do
meyvogilik  tosorriifatlarinda  meyvo  bitkilorine
zorarveran hogoratlarin dyranilmosi vo onlara qarsi
bioloji miibarize tadbirlerinin aparilmasi (xiisusile
yerli entomofaqlardan istifado etmoklo) giiniin on
vacib problemlarindan biridir.

Bioloji miibarizo lisulu ham ekoloji, ham do
iqtisadi ~ cohotdon  olveriglidir. Bu  iisulun
aparilmasinda zorarvericilorin tobii diismonlori olan
yirtict vo parazit hogeratlardan (entomofaqlardan)
istifado olunur. Bu baximdan hor bir regionun
entomofaunasimin torkibine daxil olan faydali
hagoratlarin 6yronilmasi vacibdir.

Abseron yarimadasinda aparilan todqiqat iglori
naticesinde  miioyyon edilmisdir ki, meyve
bitkilorinoe  zororveron 22 ndv  yasticanin
biotonzimlonmosinde 18 ndv yirtict parabiizon
foaliyyat gostorir. Onlardan daha shomiyyatlisi vo
bioloji miibarizods istifado edilmosi miimkiin olan
10 ndv parabiizonin bioekoloji xiisusiyyatlori,
yayilmasi va tosorriifat shomiyyati hagda molumat
vermayi lazim bilirik.

Chilocorus bipustulatus L. — Ikinéqtali
xilokorus. Abseron orazisindo hor  yerds
yayllmigdir vo demok olar ki, kiitlovi yayilan
novlordon biridir. Tobiotdo ona aprel aymnin
ovvalindon oktyabr aymm sonuna qoador rast
golmok olur. Yay aylarinda zeytun, qovaq, sam
agaclarinda yirticinin - say1  yiikksok olur. Bu
miiddstdo cavan saftali agacinin 1 metr gévdasi
tizorinde  8-10 xilokorus yirticis1  miisahide
edilmisdir.

Iki noqteli xilokorus ovalsokilli, yigcam
badonli, basi qabariqdir vo iri miirokkob gozlora
malikdir. Agiz torofi sarimtildir, qaramtil-qirmiziya
calan rong calarlar1 vardir. Meyvo baglarinda asas
qidasini toskil edon Diaspidae fasilosine monsub

olan névlordir. Il orzindo iki nosil verir. Birinci
noslo iyun aymin sonunda, ikinci noslo iso
sentyabrin ovvollorindo rast golinir. Isti yay
giinlorinde  biikiilmiis  yarpaqlar arasinda vo
agaclarin (orik, saftali, gavali, armud, alma vo s.)
gabig altinda siikunot dovrii kegirirlor. Qislamasi
tok-tok olmagla, agaclarin gabigi altinda (giineso
torof hissolords) kecir. Meyve agaclarindan basqa
yabani bitkilor {izorindo do rast golinir. Oligofaq
olmaqla monans va yasticalara qarst on effektli nov
hesab edilir (Jameuko, 1954). Osas qidasini togkil
edon yasticalar olmadigda yumsaq yastica, akasiya
yasticasi, gavali yasticast vo yalangi yasticalarla
qgidalanir (Py6uos, 1954).

Yayilmasi: Qorbi Avropa, SSSR-nin Avropa
hissosi, Qafqaz, Orta Asiya, Sibir, Uzaq Sorq
(PybmoB, 1954; MexTues, 1967).

Exochomus quadripustulatus L. — Dord
Iokali exzoxomus. Bocok qara rongds olub,
ganadlar1 tzerinde dord kigik laks var, tiikciiklorla
ortiliidiir. Bas hissosi  hasiyalidir. 3-5 mm.
Olciisiindadir. Yalang yasticalarin tolof edilmasinda
bu parabiizonin bdyiik ohomiyyati vardir. Ayri-ayri
miitoxassislor bu entomofaqin, yalangi vo tonak
yasticasinin  (smeuxo, 1954) moxsusi yirticisi
oldugunu xarakterizo etmislor. Azorbaycanin hor
bir tabii zonasinda genis yayilib va ¢oxsayli novdiir
(Mextues, 1967).

Abseronun har bir qesobasinds tosadiif olunur.

Miisahidoloro  9sason on ¢oxX meyvo
agaclarinda (alma, gavali, saftali, orik) rast golinir.
Baki1 gohori kiigalorinds okilon qovaq agaclarindan
da toplanmisdir. Bocok yalangi yasticalarla daha
cox qidalanir. Abseronda bdcoklors yaz aylarinda
(iyunun axiri, iyulun ovveli) rast golinir. Bu
miiddot, onlarin birinci nosilverma dovrii hesab
edilir. Qislamalar1 agaclarin qabig: altinda kegir.

Abseronda,  xiisusilo  unlu  yasticalarin
miqdarinin tonzimlonmasinds shomiyyatli deracada
rol oynayir.
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Yavilmasi: Qorbi Avropa, SSSR-nin Avropa
hissasi, Qafqaz, Orta Asiya, Sibir, Uzaq Sorq
(Hsaeuxo, 1954).

Exochomus flavipes Thunb. — Sariayaq
exzoxomus. Meyvo agaclarina zoror veran
yasticalarin mahv olunmasinda miihiim rol oynayir.
Formasima gors basqa parabiizon ndvlorinden ¢ox
da forqlonmir. Qanadiistlilyii qaradir, he¢ bir loko
va noqtesi yoxdur. Qirmizi sarimtil ¢alarlart var va
bu hissa nisbaton boyiikdiir. Ayagindaki caynaqlar
dislidir. Bud hissade az sar1 Ilokolor wvardir.
Boyiikliyii 4-4,5 mm-dir.

Abseronda xiisuson ds kol va yarimkol, an gox
da yabani bitgilor {iizerinde yayilib. Bostan
bitkilorinde vo yoncaliq sahslorde yasticalarla
gidalanir. Quru otlarin altinda da qislayirlar. Qs
sigmacaglarindan martin  axirinda  ¢xarlar. 11
orzindas bir nasil verirlar.

Abseronda, xiisusilo Baki sohorinds baglarda,
parklarda tok-tok hallarda tosadiif olunur. Yirtict
tizorindo miisahidolor iyul vo avqust aylarinda
hoyata kegirilib.

Yayilmasi: Qorbi Avropa, SSSR-nin Avropa
hissasi, Ukrayna, Qafqaz, Orta Asiya ([lsmnedxo,
1954).

Sidis biguttatus Muls. — Ikilokoli sidis. Sidis
cinsinin novleri unlu yasticalarla qidalanmasina
goro xarakterizo olunurlar. Abseronda azsayli
névdiir. Meyva agaclarinin yastica vo monana ilo
yoluxmus yarpaqlar iizerinde Baki sohorinds, Z1g
gosobasindo, Magtagada, Sabuncuda rast
golinmigdir.

Bu yirticilar tut agaci lizorinds parazitlik edon
Komstok yasticast topasinda, akasiya va dofno
agacinda parazitlik edon Avstraliya novsokilli
yasticas1 topasinda da askar edilmisdir. Iyundan
sentyabra kimi olan miiddstdo ayri-ayri yastica
topalarinda 1-2 bocoya rast golinir.

Yabani bitkilar lizarinds yasticalarla va gisman
do monenslorle qidalanirlar. Boyikliyi 1,5-1,8
mm. olub, rongi qaradir. Qanad {istliiyliniin ten
ortasinda qara rongs bulasmis iki solgun qirmizi
noqtolor var. Uzeri qisa tiiklorlo ortiiliib, toppuza
bonzor 5 bugumlu bigcigr var. Qislama dovriini
gidalandig1 saholordo quru yarpaqlara garismis
¢Oplarin altinda kegirir.

Ikilokoli sidis adlart ¢okilon yasticalarin,
osason Komstok yasticasinin saymin
tanzimlonmasinda miihiim rol oynayir.

Yayilmasi: Qorbi Avropa, iran, Kigik Asiya,
Zaqafqaziya (Mehdiyev, 2005).

Scymnus  (Nephus) bipunctatus Kug. -
Ikilokoli nefus. Abseronda mezofil stansiyalarda
daha c¢ox tesadiif olunur. Unlu yastica vo Komstok
yasticasi ilo gidalanirlar.

Abseronda osason yabani bitkilor {izorinda
(cotirgigoklilor) vo yoncaliq biosenozlarinda rast
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golinir. Yasticalarla qidalanir. Homin saholordo do
quru xozallorin altinda qislayirlar.

Yavilmasi: Qorbi  Avropa, Kigik Asiya,
Qafqaz, Orta Asiya ([sameuxo, 1954; Mehdiyev,
2005).

Adonia variegate Goeze. — Dayiskan

parabiizon. Qanadiistliiyli sarimtildir vo ya sardir,
tiiksiizdiir, tizorindo 9 adod miixtalif bdyiikliikkdo qara
noqtolori var. Ikisi bodonin asagi hissosindo olub,
nisbaten iridir, ikisi orta boytikliikdos, ikisi iss kicikdir,
badoninin yaridan agagi hissesindo yerlosirlor. Biri
orta boyiiklikdo olan noqte har iki ganadin bag
hissays birlosdiyi yerdir, qalan ikisi ganadin basa
yaxin yerinds, uc torsfindo yandadir ki, bunlar da
nisboton kigikdirlor. Alin hissado ciit miirakkob
gdzlori aydin bilinir. Ust dodaq nisbeton iridir, agiz
hisso sarnidir. Uzun toppuzvari, sar1 bigciglart var.
Ayaglar tiind saridir. Boytikliiyii 2-5 mm-r.

Abseronun  biitiin  gasabolorinde  yayilib.
Kifayot qodor c¢oxsaylidir. Yiiksok ¢oxalma
gabiliyyotino malikdir. ©Osason yoncada bostan-
torovoz sahoalorinds, yabami otlarda vo meyva
agaclarinda rast golinir. Qiglama ddvriinii baglarda
vo bazon do mesolorin konarinda, xazslin altinda
kegirir. Isti yay giinlorindo biikiilmiis yarpaqlar
icorisindo siikunat halina kegirlor. Ildo iki nosil
verirlor. Birinci nasil may aymin axiri-iyunun
ovvolindo, ikinci nosil sentyabrin ortalarindan
baslayir vo oktyabrin avvalinds basa catir.

Yayilmasi: Qorbi Avropa, Afrika, Sibir, Orta
Asiya (dsaaeuko, 1954; Mehdiyev, 2005).

Adalia bipunctata L. — kinéqtali adaliya
parabiizani. Bodoni oval goklinds olub, bas1 parlaq,
qaradir vo iki ag lokesi var, yandan ag hasiyslidir.
Iri  mirokkob gozlori aydin bilinir. Uzun
bigciglarinda bugumlar va uc hissasinds toppuzvari
yogunlagsma aydin goriiniir. Agiz hissa tiind saridir,
dodaq uzanib vo parlaqdir, tiiksiizdiir. Ayaqlar
tind qaradir, caynaqlart enlilogsmis disciklara
malikdir ki, bu da agaclarda yayilan bdcaklorin asas
olamotloridir. Qanadiistliiklori asason saridir, lakin
doyiskandir. Hor ganad iistlilyiinds, ton ortada iki
qara noqtesi var. Boyiikliiklari 3,5-5,5 mm-dir. On
¢ox qoz Vo qovaq Yyasticalart ilo qidalanir.
Qidalandiglar1  agaclarda alt yaruslarda olan
yarpaqlarin alt torafing, yastica vo monana
koloniyalarinin arasina 300-o yaxin yumurta
goyurlar. Hor yumurta topasinda 5-30 yumurta olur.
Bunlarin inkigaf-inkubasiya doévrii 4-5 giin olur.
Stirfonin  imumi inkisafi temperaturdan va qida
bollugundan asili olaraq 16-22 giin ¢okir, pup
morholosi 4-5 giino inkisaf edir. 11 arzindo iki nasil
verirlor. Coxalma aprel aymin sonundan baglayur,
mayin ovvolindo yekunlagir. ikinci nosil avqustun
sonu sentyabrin ovvallori inkisafa baglayir.

Qiglama asason gidalandig1 agaclarda gabigin
altinda, giinogo torof hissado kegmokls, oktyabr



aymin ikinci yarisindan, martin ikinci yarisina
gador davam edir.

Yayilmasi: Avropa, Afrika, Asiya, Simali
Amerika (dsaeuko, 1954; Mehdiyev, 2005).

Adalia decimpunctata L. — Onnéqtali adaliya
parabiizani. Badon formasi yumrudur,
ganadlarimin {izori sarimtil vo bir az da qirmiziya
calir. Uzorindo simmetrik olaraq on odod eyni
boyilikliikde gara noqtaleri var. Osason azsaylidir.
Abseronun Novxani, Mastaga vo Moardokan
gosobalorindoa rast golinir. Qoz vo qovaq yasticasi
ilo qidalanirlar. Yiiksok temperatur soraitindo yasl
strfolor daha foal olurlar. Bir qayda olaraq
yumurtalarint qoz agaclarinin asagi hissalorindo
olan yarpaqlarim alt torofine, yastica topasinin
arasina qoyurlar.

Qoz agacinin qurumus hissasinde qgabiq
altinda, giinos diigon torofdo quslayirlar. Qis
siginacaqlarma oktyabr aymm ikinci yarisindan
cokilirlor. Aprel aymin ortalarindan agaclara
yayilmaga baslayirlar.

Yayilmasi: Avropa, Qafqaz, Asiya, Simali
Amerika (dsaneuxo, 1954; Mehdiyev, 2005).

Coccinella septempunctata L. - Yeddi
noqtali parabiizon. Azorbaycan, o cilimlodon
Abseron tigiin adi novdiir. Biitiin tobii zonalarda,
oksor biotoplarda vo stasiyalarda yayilib. Osason
baglarda vo mesolorin konarinda quru otlarin vo
xazallorin altinda qiglayirlar. Qislama {igiin segilon
yerlor adi torpaq sathindan dik olur ki, qar oridikdes
orani su basmasin.

Abseron soraitindo bocoklor aprel aymin
birinci ongiinlitylinds yabani kollarin {izerindes
goriinmaya baglayirlar. Todricon aqresenozlara vo
baglara miqrasiya edirlor. Hor bocok giin arzindo
200-300-2 qoder yastica yeyir, siirfolor iso daha
intensiv qidalanir.

Azorbaycanda, o ciimlodon Abseron soraitindo
il orzinds iki nosil verirlor. Birinci nasil mayin
ikinci yarisindan iyul ayimin avveline qodar davam
edir. Yumurtalarin1 agagi yaruslara, yarpaglarin alt
torafine  qoymasi onlarin inkigsafinin normal
getmasini tomin edon mikroiqlimlo olaqodardir.
Adoton dagotoyi vo diizonlik hissalorde yeddi
noqtoli  parabilizonlor 650-don artiq yumurta
qoyurlar. Bunlarin 60-75%-don siirfa ¢ixir. Ikinci
nasilde disi 400-0 godor yumurta qoyur (10 giin
orzindo). ikinci nosildon sonra qislamaya hazirlasan
bocoklor ¢ox siiratlo gidalanirlar. Oktyabr ayinin
sonu, noyabrin avvallorinde bunlarda tam qislama
dovrii baslayir.

Umumiyyotlo parabiizonlorin biitiin hoyati
proseslorinin intensivliyi: qidalanmasi, siirfolerin
gqabiq doyismosi vo ilmumi inkisafinin siirati
temperaturdan asilidir.

Mustafayeva

Yavilmasi: Avropa, Simali Afrika, Asiya,
Qafgaz (dsxeuko, 1954; Mehdiyev, 2005).

Synharmonia conglobata L. - Agac
sinqarmoniyas1 parabiizoni. Bu noév Abseron
arazisinda genis yayilmisdir. Bunlarin asas spesifik
gidasin1 qoz va qovaq agacinda olan miixtalif
yasticalar togkil edir. Badon 6z goriinilisiine gore
bozon agimtil, bazon do biraz sarimtil qara néqtolor
va ya lokalarin birlogsmasindan hasiyali, harmonik
va olvan rongi ilo diqqgati calb edir. Badon formasi
uzunsovdur. Cox da bdyiik olmayan miirokkob
gdzlori aydin goriiniir. Sar1, qisa bigciqlart nisbaton
tinddiir. Agiz otrafi sarimtildir. Qanad istlilyliniin
rongi doyiskendir. Miixtolif populyasiyalarda
miixtalif variasiyalar miisahido olunur. Ayagqlarn
saridir, digli caynaqlari onlarmn agaclar {izerindo
saquli horokstini asanlagdirir. Bunlarin  rong
miixtolifliyi, rong c¢alarlar1 hor fordin 0ziini
basqalasdirir. ©On ¢ox agaclarin six yerlorindo,
meyva baglarinda rast golinir. Boyiikliyid 3,5-5
mm-9 godor olur. Mordokan gosabosinds ildo iki
nasil verirlar.

Qis sigmacaqlar1 osason qovaq Ve oz
agaclarinin qabiq altidir. Burada da onlarin
diiziiliistindo bir harmoniya var. Osason oktyabrin
ovvallarindan qis sigmacaqlarina toplasan bocaklor,
aprel aymin ikinci yarisindan agaclarda goriinmaya
baslayirlar.

Yayilmasi: Avropa, Simali Afrika, Asiya
(dsanedko, 1954; Mehdiyev, 2005)
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N.3. Mycradaesa

Poab Xumuukos B Peryasiuun Yucaennoctu OcuoBubix Bugos IutoBok «Homoptera, Coccideay,
Bpensimux Ilnonosbim KynbTypam Ha AnmepoHe

BrisBneno 22 BHUJla IMTOBOK, BpEAANIUX IJIOAOBBIM KYJIbTYypaM Ha AHH.IGpOHC. KpOMe 9TOr0 yCTaHOBJICHO,
4TO B PCTYJSALINUN UX YHUCIICHHOCTU UTPAKOT POJIb 10 BUI0OB KOKIIMHCIIIINUI. HSy‘IeHBI HX OHMOEKOIIOIHYECKUE
OCOOCHHOCTH W XO3SMCTBEHHOE 3HAUCHUE. I/ICCJ'ICIIYIOTCH MECTOJblI PAa3sMHOXCHUA ITIOJIC3HBIX HIMTOBOK B
H360paTOpHHX YCIIOBUAX U paCpOCTPAHCHU UX I10 ITJIOJOBBIM CaaaM.

L.E. Mustaphayeva

The Role of Predators in Regulation of the Number of Core Coccids (Homoptera, Coccidae), Harmful
to Fruit Crops in Absheron

22 species of coccids injuring fruit crops in Absheron were identified. In addition, it was established that 10
species of coccinellids participate in the regulation of their number. The bioecological characteristics and
economic importance were studied. Methods of breeding of useful coccids in the laboratory and spreading
them on the fruit trees were investigated.
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Naxcivan Muxtar Respublikasimin Dagatayi Orazilorinds iribuynuzlu Heyvanlarn

Monieziozunun Yas Dinamikasi

E.N. Mammoadov

AMEA Nax¢ivan Bélmasi Bioresurslar Institutu, Babak kgz. 10, Nax¢ivan s., AZ 7000,

E-mail: t_talibov@mail.ru

Mboqalods Nax¢ivan Muxtar Respublikasinin dagotoyi orazilorindo saxlamilan iribuynuzlu heyvanlarda
monieziozun yayillma intensivliyi, eloco do helmintozun yas dinamikasi arasdirilmisdir. Invaziyanin yayil-
masinda miistasna rol oynayan arahliq sahiblor—oribatid gonalarinin dagatayi otlaglarda yayilma xiisusiyyo-

tolri tadqiq edilmisdir.

GIRIS

Naxgivan MR orazi baximindan tipik dagliq
0lka olmagla, buradaki dagotoyi otlaglar kond
tosarriifatt heyvanlari {iciin mithiim qida bazasi-
dir. Eyni zamanda orazinin spesifikliyi burada
xarakterik helmintfaunanin formalagsmasina so-
rait yaradir. Aparilmis bazi todqiqatlarda dago-
toyi orazilordoki otlaglarin helmintoloji xiisu-
siyyatlori Oyronilmisdir. Bunlara baxmayaraq
orazilordoki otlaglardan istifads edon iribuynuzlu
heyvanlarda bir sira helmintozlarin yayilma
xiisusiyyatlari, eloca do gox tez-tez miisahids edi-
lon monieziozla yoluxma intesivliyi dyronilme-
misdir. Bu baximdan, Muxtar Respublikanin
dagotoyi araziloerinds saxlanilan, oksar iribuynuz-
Iu heyvanalrda miisahido edilon, monieziozun
miixtalif yas qruplarinda yayilma daracalari,
eloco do movsiimi xiisusiyyatlorinin tadqiqi sho-
miyyatli masalalordondir.

Iribuynuzlu  heyvanalarda monieziozun
toradicisi Cyclphyllidea dastasine daxil edilon,
Anoplocephalidae ailasinin  Moniezia cinsindan
olan sestodlardir ki, bunlarin da Moniezia ex-
pansa, vo M. benedeni novlori nazik bagirsaqda
parazitlik edir. Bu biohelmintlora géra oksar ot-
laglar geyri-saglam hesab edilir. Bunun asas so-
bobi orazilorde helmintlorin inkisafi tiglin zoruri
olan araliq sahiblorinin varligi, hamginin onlarin
yayllmasi {i¢lin olverisli goraitin  olmasidir.
Umumiyyatlo, Anoplocephalidae ailasina monsub
olan sestodlar 6z morfoloji quruluslarina, 6lgiile-
rina vo yumurtalarinin formalarina goro bir-
birlorindan forqlonirler (Korenasaukos, 1984).

Heyvanlarin kali ilo miitomadi olaraq helmin-
tin strobilasindan ayrilan yetkin bugumlar otraf
mithito — otlaq va su sahalorine xaric edilir. Hor bir
bugumda kiilli miqdarda helmint yumurtalar olur.
Monieziyalar biohelmint oldugundan, onlarm in-
kisafinin ilkin morhalalari otlaq gonalori oribatidle-
rin istiraki ilo gedir. Oribatidlor ¢ox kigik torpaq
hosoratlar1 olmagla (0,4-0,8 mm), torpagin 5-10

sm {ist qatinda bitki ¢liriintiilori ilo qidalanirlar.
Miixtalif adobiyyatlarda oribatidlorin 1 m2 torpa-
gda 500-3000 adad olmasi haqqinda melumatlara
rast golininir (MBamkud u ap., 1989). Saprofit
canlilar olan oribatid gonolori ¢ox vaxt bitki
clrlntiilori ilo barabar otraf miihito diison monie-
ziya yumurtalarini da qida kimi qobul edir. Gonos-
nin hazm borusunda yumurtadan helmintin siirfosi
onkosfera xaric olur va hagoratin badon bosluguna
kecgarak, invazion sistiserkoid marholasineg ¢atir. Bu
inkisaf dGvriyyesi abiotik miihitin temperaturun-
dan asili olaraq 52-125 giino basa ¢atir. Kond tosor-
riifat1 heyvanlar otlaglarda daxilinds yoluxdurma
gabliyyatli sistiserkoid olan ganalari otlarla birlikda
yedikdon sonra, 25-50 giin miiddstinds heyvanin,
yoni asas sahibin bagirsaglarinda yetkin helmint
omolo galir.

Miioyyon edilmisdir ki, araliq sahiblori - go-
nalor biitiin otlaq dévrii monieziya yumurtalari
ilo yoluxurlar. Ancagq, ilin fasillorinden, quraqliq
vo yagintinin migdarindan asili olaraq, yoluxma
intensivliyi farqli olur. Orbatid gonalori invaziy-
an1 biitiin yasama dovrlori orzinds, yoni iki ilo
yaxin miiddotdo dasiyirlar (®uaumnmos, 1988).
Ona goro do iribuynuzlu heyvanlar otlaqlarda
invazion siirfalorls biitiin il boyu yoluxa bilirlar.
Lakin, sistiserkoidlorin oribatidlorin orqaniz-
mindos inkisafindan asili olaraq, yazda va payiz-
da daha intensiv yoluxma miisahids edilir.

MATERIAL VO METODLAR

Naxc¢ivan MR-in dagstoyi otlaglarinda otari-
lan iribuynyzlu heyvanlarda monieziyalarin yayil-
ma doracasini dyronmak magsadilo 2005-2006-ci il-
larda Sorur, Sahbuz, Culfa vo Ordubad rayonlar
orazilorindaki 1500-2000 m doniz saviyyasindon
yiiksokliklordoki sahalordan, soxsi vo fermer tosor-
riifatlarinda saxlanilan heyvanlardan, ilin miixtolif
fasillorinds 678 kal niimunalori gétiiriilorak, labo-
ratoriyada Fiilleborn iisulu ilo koproloji miiayina
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edildi. Bundan slave, geyd olunan orazilordoki to-
sorriifatlarda kasilmis 48 iribuynuzlu heyvanin (1-
12 yas araliginda) vo 6lmus 6-7 ayliq 8 buzovun
nazik bagirsagindaki moéhtoviyyat gotiiriilorak, la-
boratoriyada ardicil yuma usulu ils helmintoloji
milayina edildi. Bagirsagdan tapilan helmint
niimunalori iss helmint tayinedicilari, elaca do per-
fokart toyinediciys asaslanaraq miioyyonlasdirildi
va helmintlor 2%-li formalin mahlulunda konserv-
losdirildi (MBamkun u ap., 1989).

Monieziyalar biohelmint olduglarindan, on-
larin inkisafinin miioyyan morhalasi torpaq va
otlaglarda yasayan oribatid gonoalarinin istiraki
ilo gedir. Bu hosoratlarin otlaglarda intensiv
yayilmasi, monieziozun inkisafin1 daha da siirs-
tolondirir. Otlaq sahoslorindon gotiiriilmiis 492
torpaq veo bitki ciiriintiilori olan niimunslorda
oribatid gonalorini miioyysn etmok iiciin Tulqren
aparatindan istifado edildi. Bunun ti¢iin 10x10
sm Olciido  bitki qarisiqght torpaq kosimlori
goturiilorak, Tulgren aparatinda diametri 300
mm olan qifin tizerindoki narin tor tobagays yer-
losdirildi. Torpagin iist qatlarinda bu gonalorin
daha intensiv yayildigini nazars alib, 2-3 sm qa-
Iinliginda niimunslor gotiirildii. Askar edilmis
gonolorin ndv torkibi xiisusi toyinediciyo osason
miloyyon edildi (bakymos, 1982).

NOTICOLIOR VO ONLARIN MUZAKIR3SI

Muxtar Respublikanin Sarur, Sahbuz, Culfa
vo Ordubad rayonlar1 orazilorindoki fordi va
fermer tosorriifatalrindan gotiiriilmiis 678 kal
niimunasinin  naticolori  arasdirildiqda, 122
niimung 6-12 ayliq heyvanlara; 221 niimuns 1-2
yasl heyvanlara, 183 niimuns 3-4 yash heyvanla-
ra, 152 niimuns isa 5 yasdan yuxari heyvanlara
aid edildi. Niimunalor aprel aymin 2-¢i yarisin-
dan baslayaraq, noyabr ayinin 1-ci yarisina go-
dor miintozom olaraq, ayda bir dofs tadqiq olu-
nan orazilordon gétiiriildii. Koproloji milayinalo-
rin naticalori Cadval 1-da goéstarilmisdir.

Codval 1-don goriindiiytt kimi  koproloji
milayinalora gors on yiiksok yoluxma Culfa vo So-

rur rayonlarinda 6-12 ayliq heyvanlarda miisahi-
dos edilmisdir (miivafiq olaraq 42% va 41%). Tad-
giqat aparilan srazilor doniz saviyyasindon 1500 -
1600 m hiindirlitkkds yerlosir. Eyni yash heyvan-
larda nisbaton zaif yoluxma Sahbuz vo Ordubad
rayonlar1 orazilorinde (hiindiirliikk doniz soviyye-
sindon 1700-2000 m) miisahids edilmisdir (miiva-
fiq olaraq 33% vo 27%). Digor yas qruplarinda da
anoloji naticolor miloyyan edilmisdir. Otlaglarin
yiiksaklik qursaqlarindan asili olaraq yerlogmaosi
helmintlorlo yoluxmaya nazoragarapacaq doracoda
tosir gostarir. Belo ki, nisbaton asagi arazilords in-
vaziyanin ekstensivliyi daha yiiksokdir.

Taodqiq edilon arazilords helmintozun inte-
sivliyini milayyan etmok {i¢lin 48 mogburi kasil-
mis vo 8 6lmils miixtalif yas qruplu heyvanlarin
nazik bagirsaglart milayino edildi. Alinmig
naticalor 2-ci cadvalds verilmisdir.

Cadval 2-don gorindilyii kimi, invaziyanin
intesivliyi do todqiq edilon heyvanlarda kifayot
godor yiiksokdir. Nisbaton asagi arazilords (doniz
saviyyasindon 1500-1600 m) yerloson otlaglardan
istifads edilon heyvanlarda helmintozun intesiv-
liyi korpalords daha yiiksok olmusdur. Yash
heyvanlarda iso bu gostorici todricon asagi
diismisdiir. Belo ki, 6-7 ayliq heyvanlarda hel-
mintlorin miqdarmin 24,5 adod olmasina bax-
mayaraq, yasin artmasi ilo onlarin saymin
nozoragarpacaq doracads azaldigi (6,3 odad)
miisahido edilir. Bunun asas sobabi korps hey-
vanlara nisbaton yashi heyvanlarin orqanizminin
helmintoz toradicilerina garsi daha davamli ol-
masidir. Doniz soviyyasinden 1800-2000 m
hiindiiriiliikds otarilan heyvanlarda invaziyanin
intensivliyi do asagi olmusdur. Bu gostarici kor-
palords 8 odad, yash heyvanlarda iso 4,75 adad
helmint say1 godoer miioyyan edilmisdir. Oribatid-
larin tobii amillordon asili olaraq, daha ¢ox hansi
orazilords yayildigini, giiniin hansi vaxtlarinda
daha faal oldugunu arasdirmaq moagsadils tadqi-
qatlar ilin miixtolif fosillorinds aparildi.

Tadqiq edilon sahalords oribatid gonolarinin
yayima intensivliyini 6yronmokls yanasi, onlarin
niiv torkibini do milayyanlosdirmaya ¢alisdiq.

Cadval 1. Koproloji mUayinalor.

2 = 5 2 5 2 P
g'g > 0 S 0 S 0 S 5 0
R 1 =) g < o % = o] %0 = o %0 ] = )
ayonlar £ 3 o 2 S T =23
Z. No) > — > o > e =
Sorur 242 44 18 41 65 21 32 63 19 30 70 12 17
Sahbuz 129 30 10 33 51 16 31 39 9 29 9 1 11
Culfa 172 26 11 42 59 23 39 51 18 35 36 10 27
Ordubad 135 22 6 27 46 12 26 30 6 20 37 5 13
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Cadval 2. Helmintozun intesivliyini miioyysn olunmasi.

mi

. § o ¥ 02 Lz = .z - >
= 8 = =79 = £ 239 = g <9 = S5 2T 0z
—_ < o O 17} > E aQ ©n > E a ©n 728 E aQ ©n
> 8 o % 5 o E2 B ¥ E® 5 £3 EZ &
~ E v 57 5 ~— Z~ &8 3 g 2 &
= : E E E
Z
Sorur 16 4 98 245 6 63 10,5 3 34 11,3 3 19 6,3
Sahbuz 11 1 - - 3 18 6 4 16 4 3 12 4
Culfa 14 2 92 46 5 79 15,8 3 42 14 4 20 5
Ordubad 15 2 16 8 5 36 7,2 4 23 5,75 4 22 5,5
Tadgigatlar noticesinde Naxgivan MR-in NOTICOLOR

dagotoyi arazisindoki miixtalif otlaglarda asagidak:
oribatid noévlarinin yayildigi miisyyan edilmisdir:
Platinothrus peltifer (Koch, 1839), Hermaniella
granulata (Nick, 1855), Liacarus coracinus (Koch,
1840), Zugoribatula frisiae (Oudm, 1900), Schelo-
ribates leavigatus (Koch,1844), Liebstadia similis
(Nords, 1901), Ceratappia dipilis (Hammer, 1853).
Aparilan arasdirmalarda miioyyon edilmis-
dir ki, oribatidlor nisbaton namli miihitdo daha
¢ox miisahids edilirlor. Onlarin torpagin iist ga-
tinda, bitki ¢lirtintiilori ilo zongin olan hissasinda
moskunlagsmasina baxmayaraq, quraqliq hava-
larda nisbaton alt qatlara niifuz edir va yagmur-
Iu giinlords isa, oksinag, otlarin {izorina miqrasiya
edirlor. Nomislik havalarda otlarin {izorinds on-
larin miqgdar artig1 halda, quraglar zamani iso
nazoracarpacaq doracads azalir. Agiq sahalordoki
otlaglarda oribatidlor sohar tezdon vo axsam giin
batandan sonra miisahido edilirdi, galan vaxt-
larda iso nozora ¢arpmirdi. Dagatoyi otlaglarda
189 giiniin istonilon vaxtinda musahids edilmasina
baxmayaraq, soharlor onlarin say1 kifayst qadar
arttq  olurdu.  Umumiyyotlo, arasdirmalar
noticesinda todqiq olununan orazilordo 1m?2 sa-
hads orta hesabla 565 oribatid gonasinin yayil-
digi  mioyyon edildi. Oribatid  gonalori
+10+20°C temperaturda daha foal olduglarn
halda, +35°C- dan sonra harakatsiz olurlar.
Aparlan  todgiqatlari  imumilasdirarak,
dagotayi otlaglarda otarilan iribuynuzlu heyvan-
larda monieziozun yas dinamikasim1 vo araliq
sahiblorinin ndv torkibini, yayilma intesivliyini
tohlil edarak, miivafiq naticalari geyd etmok olar.

1. Naxcivan MR-in dagatayi otlaglarinda otari-
lan iribuynuzlu heyvanlarda moniezioz kifay-
ot godar genis yayilmisdir. Daniz soviyyasin-
don yiiksokliya galxdigca invaziyvanin ek-
stensivliyi asag diisiir.

2. Yasl heyvanlarda helmintoza qarsi davamli-
lig oldugu halada, kérps heyvanlarda inva-
ziyanin ekstensivliyi vo intesivliyi daha
yiiksokdir. Bu 6ztinii 1600 -1700 m yiiksoklik-
lards daha agiq biruzs verir.

3. Tadqiq olunan arazilrads monieziyalarin ara-
lig sahiblori oribatid gonolorinin miixtalif
névlerinin: Platinothrus peltifer, Hermaniella
granulata, Liacarus coracinus, Zugoribatula
frisiae, Scheloribates leavigatus, Liebstadia
similis yayildigi miloyyon edilmisdir.
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9.H. Mamenos

Bo3pacTthas /Imnamuxa Monue3nosa Kpynnoro Poratoro Ckxora B Ilpearopusix Tepputopusix
HaxubiBaHnckoit ABTOHOMHO# Pecny6siuku

CraThs MOCBSAIIEHA OJHOMY K3 MaJOH3yYEHHBIX BOIPOCOB BO3PACTHOW AMHAMUKHM MOHHE3M03a KPYITHOIO
poraToro CKoTa B MpeAropHsIX Tepputopusx HaxusiBanckoit AP. BeisgBneHO, 4TO MOHHE3HO3 Y KPYITHOTO
poraToro CKOTa PErHCTPHPOBAIICS TOYTH KPYTIIBIA TOZA, OJHAKO CTETIEHb €r0 PaclpOCTPaHEHHWS B pa3HbIC
BpeMEHa Irojla UMeeT 3HAYMTENbHbIe KoJeOaHus B 3aBUCUMOCTH OT BO3PAacTa >KMBOTHBIX. 3apakeHHE TeJsAT
MOHHE3WSIMA TPOMCXOUT Ha MAcTOMWIIe, TIe B MPeabIAyIIue TObl BHIIACAIN 3apaKCHHBIX JKBAYHBIX JKH-
BOTHBIX. CaMbIif BRICOKHIA MOTFEM HHBAa3HH HAOIIOAETCS y TENST TEKYIIEro Toa.

E.N. Mammadov

Age Dynamics of Moniezioses of Cattle in Foothill Territories of Nakhchivan Autonomous
Republic

The article is devoted to one of insufficiently studied issue of age dynamics of moniezioses of cattle in
foothill territories of Nakhchivan AR. It was revealed that moniezioses in cattle are registered almost the
whole year; however the degree of its distribution at various times of the year has significant fluctuations
depending on age of animals. Infection of calves by moniezias occurs on pastures, where infected ruminants
were pastured last years. The highest rate of invasion is observed in calves of the current year.
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Sirvanin Conub-Sorq 9razilorinds Govsoyon Ev Heyvanlarinda Anoplosefalyat,
Paramfistom va Onlarin Aralq Sahiblarinin Yayilmasi

Q.C. Ismayilov*, N.M. Rzayev, E.V. Forzaliyeva

AMEA Zoologiya Institutu, *E-mail: nauka-205@mail.ru

Mbagqals son 3 ilds aparilmis tadqigatlar asasinda yazilmisdir. Sirvan zonasinin conub-sarq arazilorinda
govsoyon kond tasarriifati heyvanlar: arasinda anoplosefalyatlarin dord (Moniezia expansa, Moniezia
benedeni, Thizaniezia giardi, Avitellina centripunctata) paramfistomlarin iso ii¢ névii (Calicophorum
calicophorum, Gastrothylax crumenifer, Liorchis scotiae) yayilmisdir. Burada monieziyalarin on,
paramfistomlarn is9 iki noév arahq sahiblori geyd olunmusdur. Monieziyalarin arahq sahiblori torpaq
gondlari (oribatid ganoalori), paramfistomlarinki iss sirin su ilbizloridir. Bu zonada oribatid gonslarinin
tobii soraitds monieziya siirfolori ilo yoluxmasi 0,3-0,8%, ilbizlorin yoluxmasi iso 1,3% olmusdur.

GIiRIiS

Sirvan zonasinin canub-garq arazilori (Hacigabul,
Sirvan, Bilosuvar, Salyan, Neft¢ala) diizonlik (aran)
zonaya aiddir, eorazisindon nehong Kiir cay1 axir,
vadido olan bir c¢ox otlaglar bu c¢aym suyundan
gidalanirlar. Buranin hidroloji soraiti heyvandarliq
tglin olveriglidir, yay1 isti, qis1 iso miilayim, zosif
saxtali giinlori olur. Burada asl yarimsshra va ¢6lliik
qursaqlara maxsus sorait movcuddur (Osadov, 1975).
Govsayan ev heyvanlarinm helmint faunasi, xiisusan
do anoplosefalyat vo paramfistomlar bu zonada gox
zoif Oyronilmisdir (Acamos, 1960; Osadov, 1975;
Mawmenos, 1967; Memikos, 1996). Aparilan todqigat-
lar gostormigdir ki, Azorbaycanda kond tesorriifati
heyvanlar1  anoplosefalyatlarla  biitin il  boyu
yoluxurlar (Ismayilov, 2010), bels ki ilin hor faslindo
kosilmis heyvanlarin  bagirsaginda imaginal vo
preimaginal sestodlar qeyd olunur. Bu iso o demakdir
ki, monieziyalarin araliq sahibleri, oribatid genslori do
oOrlislords daimi vardir vo onlar da ilin biitiin aylarinda
(koskin saxta vo isti gilinlor istisna olmaqla) aktiv
olurlar. Monieziyalarin epizootologiyasinda oribatid
gonolori osas rol oynayirlar. Monieziyalar qoyun,
garamal vo camiglar arasinda an ¢ox dag vo dagotoyi
bolgalorde yayilmuslar (Ismayilov, 2003), belo ki bu
zonada araliq sahiblori (oribatid gonolori) do genis
yayilmiglar, onlarin név torkibi va say dinamikasi da
bu bolgads coxdur. Azerbaycanda monieziyalar
govsoyon ev heyvanlari arasinda an ¢ox yaz va payiz
aylarinda miisahido olunur. Bu aylarda oribatid
gonolori do daha aktiv olmaqla torpagin iist qatina,
oradan da gdy ot iizerino migqrasiya edirlor. Oribatid
gonolorinin do intensivliyi iki yiiksolon xott {izro
(yazin axir aylar1 va payizin avval aylari) olur, bu vaxt
oribatid gonalorinin 70-80%-i ot {izerine miqrasiya
edirlor (Ismayilov, 2003; Ismayilov va b., 2006).
Anoplosefalyatlar, xiisuson do Moniezia cinsino aid
olan novler (M.expansa, M.benedeni, M.autumnalia)
govsoyon ev heyvanlart arasinda on ¢ox qoyunlar

arasinda yayilmuglar, bels ki, qoyunlar daimi Griislarde
olur, onlarin araliq sahiblori ilo tomasda olmasi biitiin
il boyu olur, digar torafdon iss qaramal vo camiglardan
forgli olaraq qoyunlar yiiksok dag zonalarinda olan
yaya otlaqlarma aparilir: bu zaman qoyunlar ham kdg
yollarinda, hom dag otlaglarinda vo hom do aran
otlaglarinda yoluxurlar. Anoplosefalyatlardan forqli
olaraq paramfistomlar qoyunlar arasinda az
yayllmislar vo ¢ox nadir hallarda qoyunlar bu
parazitlo yoluxurlar. Qoyunlardan forqli olaraq
garamal, xiisusilo camuglar paramfistomatozla daha
intensiv yoluxurlar, bels ki, camislarin va iri buynuzlu
heyvanlarin bozi tosorriifatlarda paramfistomatozla
yoluxmasit 50-60% toskil edir (Rzayev, 2003; P3aeB u
Canpixos, 2004). Paramfistomlarm araliq sahiblori iso
gostorildiyi kimi sirin su ilbizleridir. Onlar gollords,
axmazlarda, batagliglarda, durgun sularda vo s. su
moanbalorinds yayilmis olurlar.

MATERIAL VO METODLAR

Gostarilon zonada gdvsoyon kond tosorriifati
heyvanlarinin anoplosefalyat vo paramfistomatozla
no doracods yoluxmasini miloyyan etmok ii¢iin
akademik K.I.Skryabinin (Ckps6un, 1928) tam
helmintoloji yarma tisulu ilo (THY') 325 bas qoyun,
212 bas qaramal, 100 bas camis, koproloji miiayino
tisulu ilo (doymus mohlulda Vayda, Berman, ardicil
yuma, ¢Okdiirms {iisullar ilo) 450 bas qoyun, 350
bas gqaramal, 250 bas camis todqiq edilmisdir.

Paramfistomatozun toradicilori iss Nesmark
(Nasmark, 1937) fsulu ilo toyin olunmusdur.
Monieziyalarin araliq sahiblorinin nov torkibini vo
onlarin parazitin yumurta vo siirfalari ilo yoluxma
doracasini dyronmok {igiin otlaglardan 60 torpaq
nliimunasi gotiirarok onlardan Tulqrena aparati
vasitasi ilo oribatid gonolari segilorak Bulanova-
Zaxvatkina (bynanoBa-3axBatkuna, 1952) lisulu ilo
toyin olunmusdur. Sirvan zonasmin conub-sorq
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orazilorindo 15 noév oribatid gonoalori qeyd
olunmugdur ki, onlarin da on névii monieziyalarin
araliq sahibi rolunu oynayirlar. Paramfistomlarin
araliq sahiblorini miioyyan etmok {igiin 2558 odod
sirin su ilbizlori tadqiq olunmusdur (R.auricularis,
G.truncatula, Ph.acuta, Plplanorbis, Gyraulus
albus), bunlardan da Plplanorbis vo Gyraulus
albus paramfistomatozun torodicilorinin araliq
sahibi rolunu oynayirlar. ilbizlor kompressor iisulu
ilo todqiq olunmusdur. Oribatid gonslorinin tabii
soraitdo monieziya stirfolori ilo yoluxmasi 0,3-
0,8%, sirin su ilbizlori iso 1-3% olmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparilan todqiqatlar gostormisdir ki, Sirvan
zonasinin conub-gorq orazilorindo (Hacigaqbul,
Salyan, Sirvan, Bilasuvar vo Neftcala rayonlarinda)
govsoyon ev heyvanlarinda (qoyun, qaramal va
camiglarda) dord nov anoplosefalyat (Moniezia
expansa, M.benedeni, Thysaniezia giardi Vo
Avitellina centripunctata), ii¢ nov iso paramfistom
(Calicophorum calicophorum, Gastrothylax
crumenbifer, Liorchis skotiae) qeyd olunmusdur.
Monieziyalarin araliq sahiblori olan oribatid
gonolorinden 10 ndv, paramfistomlarin araliq
sahiblori olan sirin su ilbizlorinin iss iki novii
zonada yayilmigdir. Tam helmintoloji yarma {isulu
ilo todqiq olunmus qoyunlarin anoplosefalyatlarla
yoluxmasi 10,7%, qaramalinki 7,3%, camislarda iso
comi 6% olmusdur. Kaprolojii tedqigatda iso
goyunlarin monieziyalarla yoluxmast 8-12%,
qaramalink1  2-12%, camislarmmki  isa  2-6%
olmusdur, Thyzanezia ilo yoluxma qoyunlarda 2-
6%, qaramalda 2-5%, camiglarda 2-4%, Avitellina
ilo yoluxma qoyunlarda 2-8%, qaramalda 2-4%

camiglarda ises comi 2% olmusdur (Cadval 1).
Yoluxma intensivliyi an ¢ox qoyunlar arasinda
olmusdur (Y1-2-8%).

Monieziyalarin  epizootologiyasinda baglica
rolu oribatid gonalori oynayirlar, oribatid gonoslori
do ilin okser aylarinda otlaglarda aktiv hayat torzi
kegirirlor, yoni onlar torpagin {ist qatina, oradan iso
ot iizorino miqrasiya edirlor. Sirvan zonasinin bu
rayonlarinda yay ay1 isti ke¢diyindon (+45 - +48°S)
torpagin list qati haddinden artiq qizir, bu zaman
oribatid gonolari torpagin dorin gatlarma (10-12-15
sm) miqrasiya edirlor. Bu zaman (iyul-avqust
aylarinda) Oriislor miivaqqoti do olsa monieziya
invaziyasindan azad olurlar, olverisli soraitdo
oribatid gonoalori yenidon torpagin st qatina
miqrasiya edirlor. Qeyd etmok lazimdir ki, oribatid
gonolori torpagin dorin qatlarina miqrasiya edsrken
onlarin ¢oxu mohv olurlar, belo ki, onlar saprofit
qidalanirlar, torpagin derin gatlarinda ¢iiriintiilor vo
riitubst az oldugundan onlarin ¢oxu qida va su
catigmazligindan oliirlor.

Monieziyalarmn araliq sahiblari (oribatid gonsloari)
gostarildiyi kimi (Ismayilov 2001, 2003, 2009, 2010)
respublikanin biitiin otlaglarinda yayilmigdir, xiisuson
onlarm ndv torkibi vo sixligi, intensivliyi dag vo
dagotoyi bolgolorde daha ¢oxdur. Oribatid gonolori
respublikanin biitiin bolgslerinds oldugu kimi Kiir-
Araz cay1 vadilorindo do yayilmisdir, belo ki, bu
vadilards olan otlaglar daimi Kiir vo Araz caylarinin
sularindan qidalanirlar, hatta bozi otlaglar bu
caylardan ¢okilmis kanallar vasitosilo yaya aylarinda
suvarilir. Suvarilan otlaglarda akilmis ¢oxillik bitkilar
arpa, velomir, yonca va s. yay aylarinda kond
tosorriifatt heyvanlarmin gdy otla tomin olunmasinda
osas rol oynayirlar. Bu bolgodo kond tosarriifati
heyvanlari, xilisusan qaramal, camus, adston oturaq
soraitdo saxlanilir.

Cadval 1. Sirvan zonasinin conub-sorq rayonlarinda gévsoyan ev heyvanlarinda anoplosefalyatlarin yayilma deracasi

(Koproloji tadqiqatlara goro)

Tadqiqat Heyvanin Tadqiq M.expansa M.benedeni Tiz. giardi Avit. centrita
rayonlari novlori edilmigdir
Qoyun 100 8(8%) 10(10%) 5(5%) 3(3%)
Haciqabul Qaramal 50 4(8%) 4(8%) - -
Camig 50 3(6%) 2(2%) - -
Qoyun 100 12(12%) 10(10%) 4(4%) 5(5%)
Bilosuvar Qaramal 50 3(6%) 2(4%) 1(2%) -
Camig 50 2(4%) 3(6%) - 1(2%)
Qoyun 100 10(10%) 7(7%) 3(3%) -
Salyan Qaramal 100 8(8%) 6(6%) 4(4%) 2(2%)
Camis 50 3(6%) 4(8%) 2(4%) 1(2%)
Qoyun 100 8(8%) 6(6%) 4(4%) 3(3%)
Neftcala Qaramal 50 6(12%) 4(8%) 1(2%) 1(2%)
Camig 50 1(2%) - 1(2%) 1(2%)
Qoyun 50 8(16%) 2(4%) 3(6%) 4(8%)
Sirvan Qaramal 50 1(2%) 2(4%) - -
Camig 50 - 2(4%) 1(2%) 2(4%)
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Cadval 2. Conub-sorqi Sirvan rayonlarinda oribatid gonolorinin yayilma doracasi

Rayonlar Haciqabul

Novlorin adi

Bilosuvar

Salyan Neftcala Sirvan

Zygoribatula terricola

+ |+

Z frisial

Z.cognata -

++]+
+

Z.microporus

|+ ]+

|+ ]+

Z.ruqosa

Scheloribates lacvigatus

4]

Sch.latipes

|+ ]+

Sch.longiporosus

+

Punctoribates punctum

|+ ]+

4+ |

Oribatula peleptoides

||+

Oribatula salyanica

—+ |

O.expansa

Galumna migra -

J’_

Cesatoztes mediocris

—+ |

Carabodes marginatus -
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Cadval 3. Sirvan zonasiin conub-gorq rayonlarinda goévsayon ev heyvanlarinda paramfistomatozun yayilma dorocesi

(Koproloji tadgigatlara goro)

Heyvanlarin Qoyunlar Iribuynuzlu heyvanlar Camig
novii
Tadgq. Tadg. Tadgq.
edil- Yol Yol. edil- Yol. Yol edil- Yol. Yol
Tadqiq. misdir sayl1 (%) misdir say1 (%) misdir say1 (%)
rayonu
Hacigabul 30 - - 30 2 6,6 10 1 10
Bilosuvar 50 - - 40 5 12,5 15 3 20
Salyan 40 - - 30 3 10,0 15 2 13,3
Neftcala 50 - - 40 3 7,5 15 3 20
Sirvan 30 - - 30 - - 15 1 6,6
Comi 200 - - 170 13 7,65 65 10 15,3
Respublikanin simal-sorq, simal-qorb zonalarin- Sirvan zonasinin conub-sorq orazilorindo

dan forqli olaraq bu bdlgads oriis sahalori mehduddur.
Elo mohz buna gors do burada heyvandarliq, xiisuson
do qoyunculuq zoif inkisaf etmisdir. Bu bolgadon
tadqiq olunmus torpaq niimunolorinds 15 ndv oribatid
gonolari qeyd olunmusdur ki, onlardan da 10 ndvii
monieziyalarin araliq sahiblori rolunu oynayirlar
(Codval 2). Bunlarda asagidakilardir: Zygoribatula
terricola, Zygfrisia, Zyg.cognata, Zyg.ruqosa,
Scherobibates latipes, Sch.laevigatus, Punct.punctum,
Op.expansa, Gal. nigra, Carabodes mardinatus. Bu
novlorden do bu bolgads Zygoribatula terricola,
Zyg.frisia, Zyg.cognata, Scherobibates latipes,
Sch.laevigatus,  Sch.longiporosus, Op.expansa,
Gal.nigra novlori genis yayillmisdir vo onlarin tobii
soraitdo monieziya siirfolori ilo yoluxmasi 3-8%
olmugdur. Bu zonada qis miilayim kecdiyi {iglin
oribatid gonolori ilin ¢cox aylarinda aktiv olurlar, yaym
1-2 aym ¢ixmaq sortilo oribatid gonolarinin inkisafi
liclin burada ideal yaxs1 sorait vardir.

govsoyan ev heyvanlarinda paramfistomatozun
yayllmasimi agkar etmok ii¢iin qeyri tam yarma
isulu vo qoyun, qaramal vo camislarin mado,
qursaq, bagirsaq vo isgonbolorini todqiq etmigik.
Aparilan todqiqatlar gdstormisdir ki, bu zonada
goyunlar arasinda paramfistom geyd olunmamisdir.
Iri buynuzlu heyvanlarin paramfistomla yoluxmasi
19%, camislarinki iso 37,5 % olmusdur.

Yiksok yoluxma ekstensivliyi Bilosuvar
rayonunda iribuynuzlu  heyvanlarda  26,6%,
camiglarda 33,3% Neftcala rayonunda iribuynuzlu
heyvanlarda 16,7%, camiglarda iso 40% olmusdur
(Cadval 3).

Paramfistomlarin araliq sahiblorini miioyyon
etmok Tliglin 2558 odod sirin su ilbizleri tadqiq
olunmusdur (Planorbis planorbis, Galba truncatula,
Phisia acuta, R.auricularia, Gyranlus albus). [Ibizlor
ilin mixtalif fasillorinds miixtolif biotoplardan
yigumigdir. Toadqiqatin  naticolori  gdstorir ki,
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Azorbaycan paramfistomatodoz toradicilorinin araliq
sahiblari Pl.planorbis vo Gyranlus albus ilbizlaridir.
Miioyyon olunmusdur ki, asagi temperaturda
ilbizlords serkarilorin xarici miihito ¢ixmasi bas
vermir, adoleskarilor iso sentyabrin axiri, oktyabrin
ovvallerinds mohv olurlar. Gosterildiyi kimi, Sirvan
zonasinin conub-gorq orazilerinde kond tasorriifati
heyvanlarinda dérd nov anoplosefalyat qeyd
olunmusdur, bunlardan M.expansa vo M.benedeni
novlori genis yayilmusdir. Xiisuson qoyunlar
arasinda, monieziyalarin araliq sahiblori - 10 név
oribatid gonoalori qgeyd olunmusdur, bunlardan
Scheloribates va Zigoribatula cinsindon olan névler
daha genis yayilmisdir. Paramfistomatoz
toradicilorinin {i¢ névii camig vo qaramalda qeyd
olunmusgdur, qoyunlarda paramfistomatoz qeyd
olunmamigdir (Calicophorum calicophorum,
Gastrothylyx crumenifer, Liorchis scotiae) onlarin
araliq sahiblori sirin su ilbizleridir (Planirbis
planorbis,  Gyranlus  albus).  Anoplosefalyat,
paramfisto-matozun torodicilori vo onlarin araliq
sahiblari conub-garqi Sirvanda ilk dofs dyronilmisdir.

OMOLI TOKLIFLOR

1. Biitiin heyvandarliq (fermer vo s.)
tosorriifatlarinda novbali otlaglar yaradilmalidir,
govsayan heyvanlar (siirilor) novba ilo hamin
otlaglarda on az1 7-10 giin otarilmalidir, parazitls
sahib arasinda tomas kosilmolidir. Bir ¢ox
parazitlarin yumurta va siirfalori axirinci va araliq
sahiblori tapmadiqda mohv olurlar.

2.Hor bir heyvandarliq tosorriifatlarinda siini
otlaglar yaradilmalidir, quzu, buzov vo balaqglar
oOriisa ¢ixarilmazdan ilk avval, 20-30 giin miiddati
orzinds hamin siini otlaglarda otarilmalidir. Siini
otlaglarda ¢ox illik bitkilor, volomir, yonca, arpa
va s. okilir. Cavan heyvanlarin siini otlaglarda
otarilmasi, onlarda bir ¢ox helmintozlarla
yoluxmaga qars1 immunitet yaradir.

3.Kond tesarriifati heyvanlari, xiisuson qoyunlar
monieziyalara qars1 miitomadi olaraq
dehelmintizasiya  edilmolidir.  Bunun {ig¢iin
goyunlar kiitlovi olaraq kaproloji miiayinodon
kecirilmalidir. Monieziyalarla yoluxmus qoyunlar
stiriilordon ayrilaraq Oriislors buraxilmamalidir.
Dehelmintizasiya olunmus heyvanlarin
mohtoviyyatt yandirilmali vo yaxinda dorin yerds
basdirilmalidir.

4.Yol konarlarinda, hayatlorde vo s. yerlordo
heyvan kosilorok onun otinin satig edilmosi, baytar
hakimin nazarati va icazasi olmadan qgati qadagan
olunmalidir.

5.Paramfistomatoz  torodicilorinin  partogenetik
morholosi ilbizlorde sarbast qisladigma goras, qis
fosli do daxil olmagqla, ilbizlorlo miibarizo isi
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biitlin fasillorde aparilmalidir. Goéller, batagliglar
va s. su hovzalaring, kanallar, bir ¢cox axmazlar va
s. yerlordo gaz, ordok vo basqa su quslarinin
saxlanilmas1 moagsodo uygun hesab edilmalidir.

6.Qoyun,qaramal va camiglarin peyinlori Oriislora
verilmadon  ovval  (giibro  kimi)  onlar
helmintozlara gora termik iisulla
zararsizlogdirilmolidirlor. ©Oks togdirdo peyin
vasitosilo bir ¢ox helmintozlar, xiisuson do
trixostrongilidlor  Oriislors  yayilaraq invaziya
manbalarina ¢evrilmis olurlar.
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B IOro-Bocrounom IllupBane y moManrHux *Ba4HBIX KUBOTHBIX 3apETUCTPUPOBAHO 4 BHJA aHOILIONEhaIIT
(Moniezia expansa, Moniezia benedeni, Thizaniezia giardi, Avitellina centripunctata), 3 Buna Bo30ynureneit
napampucromarosa (Calicophorum calicophorum, Gastrothylax crumenifer, Liorchis scotiae). B nmanHon
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HOM 30HE €CTECTBEHHAs 3apaKEHHOCTh OPUOATUAHBIX KIEIeH JInUnHKaMu MoHue3uid coctasiser 0,3-0,8%,
CpeqHss 3apaXEHHOCTh MOJLUTIOCKOB JINTYMHOYHBIME CTaAusiMu ntapaMmducrom cocrasmuser 1,3%.

G.J. Ismayilov, H.M. Rzayev, E.V. Farzaliyeva

Distribution of Anoplocephala, Paramphistomosis in Domestic Ruminants and Their
Intermediate Owners in Southeast Shirvan

There are registered 4 kinds of anoplocephala (Moniezia expansa, Moniezia benedeni, Thizaniezia giardi,
Avitellina centripunctata) and 3 kinds of activators of paramphistomosis (Calicophorum calicophorum,
Gastrothylax crumenifer, Liorchis scotiae) in domestic ruminants in Southeast Shirvan. In the given zone as
the intermediate owners moniezia registered 10 kinds of oribatid pincers, and intermediate owners of
activators paramphistomosis 2 kinds of fresh-water mollusks. In the given zone ordinary contamination of
oribatid ticks by larvae moniezia is 0.3-0.8%, average contamination of mollusks by larvae stages of
paramphistomum is 1.3 %.
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9Irabdovsani
Sitogenetik Xiisusiyyatlori (Rodentia)

Q.N. Quliyev’, N.O. Hasanov

(Allactaga elater caucasicus Nehring 1900) Yarimnoviiniin

AMEA Zoologiya Institutu, AZ1073, Baki s., QSP moahalla 504, kegid 1128, *E-mail: givas q@mail.ru

Azarbaycanda yayillmus Allactaga elater Nehrinq (arabdovsani1) yarimnéviiniin diploid xromosom say1
2n = 48, ciyinlorinin iimumi say1 iso NF=96-dir. Zolaqlarin (G-rangloms) yerlosma qaydasina gors
xromosom ciitlorinin hamisi identifikasiya olunur. 4 ciitdon basqa qalan xromosomlarmm hamisinda
heteroxromatin bloklar1 askar olunur. Niivacikamalagatiran rayonlar asason 4 ciit kicik xromosom
ciitlorindo askar olunur. Bu yarmmnéviin Kkariotipi A.e.dzunqaria yarnmnoviindon meta va

submetasentrik xromosomlarin sayma gors forqlonir.

GIRIiS

Orabdovsanlarinin ~ kariologiyast XX  asrin
ortalarindan Gyronilmoys baglanmisdir (Mattey, 1945;
Walknovska, 1960; Meylan, 1968). Az sonra
Dipodidae fasilosing daxil olan 15 ndviin xromosomu
haqqinda molumatlar daxil olmusdur (Bopontos,
1969; BopoHrios u ap., 1969 a, b, 1971).

Odsbiyyat molumatlarina ssason Azarbaycan
orazisindo yayilan arobdovsanlar1 Allactaga cinsino
aiddir: Allactaga elater va A.euphratica. Bu cinsa
daxil olan dord noviin kariotiplori yalniz Markazi
Asiya (Qazaxistan, Ozbokistan, Tiikmonistan)
orazilrindon dyranilmisdir.

Bizo molum olan odobiyyatda bu ndvlorin
differensial ~ ronglomo  metodlart  haqqinda
molumatlar yoxdur. Yalniz Misir orazisindon bazi
novlorin  spermilorinin  formast  (Shahin and
Ibraheem, 1998) vo meyoz haqqinda (Shahin and
Ata, 2001) son todqiqatlara rast golinir.

Azarbaycanda A.elater ndvii asas etibarili Kiir-
Araz ovaliginda, Abseron yarimadasinda, bazon do
dagotoyi rayonlarda vo Naxg¢ivan orazisindo
yayilmisdir.

Azorbaycanda iki yarimnov qeyd olunmusdur.
A.e.caucasicus Nehring 1900. Bu yarimndv
Naxgivan orazisindon basqa Azorbaycanin galan
orazisindo yayilmigdir. Naxc¢ivan orazisindo iso
A.e.aralychensis 1902 yarimnovii  yayilmisdir.
Lakin bu yarimnovlerin  kariotiplori  toedqiq
edilmomigdir.

Bu moqalods A.e.caucasicus yarimndviiniin
kariotipi adi, G-, C-, Ag- rongloms metodlarini
totbiq etmoklo dyronilmisdir.

MATERIAL VO METODLAR

Moqalads A.elater Lixtenstein 1825 noviiniin
kariotipini todqiq etmok {igiin onun 5 292, 3 &3)
fordindon istifade  edilmisdir. Bunun {giin
A.e.caucasicus Nehring 1900 yarimnoviine aid
material 2000-2005-ci illorde Azarbaycanin simal-
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sargindon 3 ford (199, 2 43), Kiirdomir rayonu
arazisindan 2 ford (19 9,183) toplanmisdir.

Xromosom  preparatlarinin  hazirlanmasi
C.E.Ford vo J.L.Hamerton (1956), G-ronglomo
S.I.Racabli vo E.P Kryukova (Pamkabmu u Kproko-
Ba, 1973), C-rongloms A.T.Samner (Sumner,
1972), Ag ronglomo W.M.Hauvel vo D.A. Blekin
(Howell and Black, 1980) metodlarina osason
apartlmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Allactaga elater caucasicus Nehring, 1900.
Bu yarimnoviin kariotipinin diploid xromosom
yigiminda xromosom sayl 2n=48, xromosom
ciyinlorinin timumi sayr NF=96-dir. Kariotipds
birinci ciit formasmna goéro submetasentrik olub
digar xromosomlardan Olgiisiine gora g¢ox iridir.
Birinci cilit xromosomun iri ¢iyinin 6lgiisii ikinci
clit xromosomun Olgiisiine barabardir. 6-c1, 12-ci,
13-ci, 14-cii, 16-c1, 17-ci, 18-ci, 19-cu, 20-ci, 22-ci,
23-cii, 24-cii (comisi 12,13 ciit) xromosom
metasentrik qurulusa malikdir. Qalan xromosomlar
iso submetasentrik qurulusa malikdir.

X-xromosom formasina gors submetasentrik
olub, oOlgiisiine goro ikinci ciit xromosoma
uygundur. Y-xromosom on ki¢ik xromosomlardan
biri olub, akrosentrik formaya malikdir (Sak. 1).
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Sok. 1. Allactaga elater-in kariotipi (adi ronglomo).



Bozi metafaza 16vholorinds slave xromosom
kimi iki odod xromosom miioyyan olunur. Bu
zaman kariotipdo xromosom sayi 2n=50 olur.
Bu fardlorin kariotipi Sak. 2-da gostarilir.
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Sok. 2. Allactaga elater-in kariotipi (adi ronglomo).

G-rongloma. A.elater novinin 24 ciit
xromosomunun hamisi  zolaglarin  yerlogmasi
qaydasina gore bir-birinden farqlonir va ciitlorin
hamis1 identifikasiya olunur (Sok. 3).
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Sok. 3. Allactaga elater-in kariotipi. G — rongloma.

C-rongloms.  Birinci  vo  ikinci  ciit
xromosomlarda heteroxromatin zolaqlar agkar
olunmur. 3-ci ve 4-cii ciit xromosomlarda

sentromer hissodo zaif ronglonmis heteroxromatin
zolaqlar1 askar olunur. 5-6-c1 ciit xromosomlarda
heteroxromatin miisyyon olunmur. 7-ci ciit
xromosomda sentromer hisso vo kicik ¢iyinin
sentromers yaxin hissasi birlikds iri heteroxromatin
bloku omolo gotirir. 8-ci cilit xromosomda
heteroxromatin ~ agkar  olunmur. 9-cu  ciit
xromosomda sentromeratrafi hissado sentromerls
birlikds zaif heteroxromatin bloku miisyyan olunur.
10-cu ciit xromosomlar bozon heteromorf kimi
gorlintir. 11, 12, 14, 15-ci ciit xromosomlarda iso
zoif heteroxromatin bloku olsa da, 14-cii ciit

Orabdovsani (Allactaga elater caucasicus Nehring 1900)

xromosomda, 11, 12 vo 15-ci ciit xromosomlara
nisbatan heteroxromatin bloku intensiv ranglanir.
16-c1 ciit xromosomlarda sentromer vo kicik ¢iyin
tam heteroxroma-tinlogmisdir.
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Sok. 4. Allactaga elater-in kariotipi (C- rongloma).

17-23-cii ciit xromosomlar 1is3 sentromer

hissolori aydin secilon intensiv  ronglonmis
heteroxromatin ~ bloklarla  sociyyelonir.  X-
Xromosomun sentromer hissasi intensiv

ronglonmoyan heteroxromatine malikdir.

Y-xromosom biitiinliiklo heteroxromatin kimi
ronglonir (Sak. 4).

Ag-rongloma. Allactaga elater-in 1-18-ci ciit
xromosomlarda niivacikomalogatiran rayonlar agkar
edilmir. 19-22-ci ciit xromosomlarda niivacik-
oamologatiran rayonlar agkar edilir.

Ag-rayonlar 19-22-ci ciit xromosomlarin
hamisinda xromosomlarin telomer hisssinde deyil,
onlarin aydin sokildo sentromer hissasinds agkar
edilir.  23-cli ciit xromosomlarda niivacik-
omoloagatiran rayonlar askar edilmir.

X vo Y xromosomlarda niivacikemologatiron
rayonlar miioyyan olunmur (Sok. 5).

1 2 3 4 5 6

u ‘3. '9. ” 11 12
Q 14 15 16 17 18
T 0 @ g,
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Sok. 5. Allactaga elater-in kariotipi (Ag-ronglomo).
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Bizim torofimizdon &yronilon, simal-gorq veo
Kirdomir  orazisinde  yayilmis  A.e.caucasicus
yarimndviiniin - karioitipi adebiyyatda molum olan
A.e.dzungaria Thom yarmmnoviiniin  kariotipi  ilo
miiqayisa edilmisdir. A.e.dzungaria yarimnoviiniin
kariotipi serqi Qazaxistan Zaysan ¢ay1 il Praxladni vo
Espe arasindan tutulmusdur. Bu iki yarimnéviin
kariotiplorinin miiqayiso gostorir ki, onlar arasinda
forglor méveuddur. A.e.dzungaria yarim noviinda
metasentrik ~ xromosomlarm  say1 (18  ciit)
Azorbaycanda yayilmis A.e.caucasicus-a (12, 13 ciit)
nisbaton daha ¢oxdur. Submetasentrik xromosomlarm
say1 iso uygun olaraq 5 ciit vo 9-10 clitdiir.

Odobiyyat  molumatlarindan ~ vo  soxsi
tadqiqatlarimizdan istifade edarak Allactaga cinsina
daxil olan ndvlerin kariotip xiisusiyyatlori Cadval
1-do gostarilir. Bu da Q.I.Senbrotun (Illen6por,
1984) kranoloji olamotlorlo miioyyon etdiyi
forglorle uygundur. Bu miisllifo goro iist azidnii
Pm* Allactaga cinsinin biitiin ndvlorinin hamsmda
rast golinir. Bu disin tacinda arxa topocik miioyyon
olunur. Bu topaciklor daragda yerlogmis labialla
birlagmisdir. Naticads disin ¢geynoms sathi yarimay
formasint  almigdir.  A.jaculus,  A.severtsovi,
A.sibirica va A.elater novlorinda elo fordlora rast
golinir ki, onlarda Pm* olave olaraq én tepaciyo
malik olur. Bu zaman dislorin ¢eynoms sothi G
formasii alir. Adoton belo disloro malik fardler
10%-don yuxari olmur. Lakin A.elaterin Conubi

Qafqazdan olan populyasiyalarinda bels tipli Pm?*
demak olar ki, fordlorin 88%-do qeydo alinir.
A.elater noviiniin diger populyasiyalarinda Pm*
resdukasiya qurulusu varianti 5 -20% olur. Bu
zaman yalniz bir topacik qalir vo dig sado emal
stitun formasini alir (ILlen6por, 1984).

Bu da Q..Senbrotun (Illen6por, 1984)
kranoloji olamotlorlo miioyyon etdiyi forqlorlo
uygundur. Bu miiollifo gore iist azioni Pm’
Allactaga cinsinin biitiin ndvlerinin hamsinda rast
golinir. Bu disin tacinda arxa topacik miioyyon
olunur. Bu topaciklor daragda yerlogmis labialla
birlagsmisdir. Naticads digin ¢geynoma sathi yarimay
formasint  almisdir.  A.jaculus,  A.severtsovi,
A.sibirica va A.elater novlorinds elo fordloro rast
golinir ki, onlarda Pm* olavo olaraq &n tepaciyo
malik olur. Bu zaman dislorin ¢eynoms sathi G
formasini alir. Adoton belo disloro malik fardler
10%-don yuxari olmur. Lakin A.elaterin Conubi
Qafqazdan olan populyasiyalarinda bels tipli Pm*
demok olar ki, fordlorin 88%-do qeyde alinir.
A.elater néviiniin digor populyasiyalarinda Pm*
resdukasiya qurulusu varianti 5 -20% olur. Bu
zaman yalniz bir topacik qalir vo dis sado emal
siitun formasini alir (ILlea6pot, 1984).

Odobiyyatda Allactaga tetradactyla, Jaculus
Jjaculus, Jaculus orientalis ndvlorinin
heteroxromatin todgigat molumatlarina rast golinir
(Shahin and Ata, 2003).

Cadval 1. Odobiyyat molumatlarindan vo soxsi todqiqatlarimizdan istifado edorok Allactaga cinsino daxil olan

ndvlorin kariotip xiisusiyyatlori

Oyronildiyi cografi

Novlor Yarimnovlor yer 2n  NF NF M Sm A X U
A.jaculus a) A.j.chalovi Qazaxistan 48 92 96 16 7 - Sm Sm
Pallas b) A.j.vexilarius Qazaxistan

Thom
A.severtsovi - Qazaxistan 48 92 96 16 7 - Sm  Sm
Vinogradovi Ozbokistan
A.saltator - Conubi Altay 48 92 96 16 7 - Sm M
Eversm. Ozbokistan
A.bobrinsi - Ozbokistan 48 88 92 16 5 2 Sm Sm
A.elater A.e.strandi Conubi Tirkmenistan 48 92 96 18 5 - Sm A

Heptn Morkazi Qizil qum

A.e.subsp Conubi Qazaxistan 48 92 96 18 5

A.e.vinogradovi Sorqi Qazaxistan -

Arq

A.e.dzunqaria

Thom
A.tetradactyla - Misir 48  Molum

deyil

A.elater A.elater Azorbaycanin simal- 48 92 96 12 9 - Sm A

caucasicus sarq vo Kiirdomir 13 10

Nehring
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Cadval 2. A.elater va A.tetradactyla ndvlarinds C-bloklarin miiqayisosi

Xromosom ciitlorinin Novlor Xromosom Novlor
némralari A.elater A.tetradactyla CL}‘[]QI‘IHIH. A.elater Atetradactyla
noémralori
1 _ _
’ 14. B B
2 = B 15, B B
3. K K
4 K - 16. B B
5' _ - 17. B B
6. B - 18. B B
7 B B 19. B B
8. o 20. B B
9. B K 21. B B
22. B B
10. HB B
23. B B
11. B K
12 K K X B N
;s - B Y. TH B

13

heteromorf bdylik blok, TH - tam heteroxromatin bloku.

Y-xromosom har iki névde tam heteroxroma-
tindir. A.elater va A.tetradactyla ndvlerinin miixtalif
xromosom clitlorinin heteroxromatin bloklart 2-ci
cadvaldo miiqayise edilir.

Odabiyyat moalumatlarinin analizi gostarir ki,
Dipodidae fosilasina daxil olan novlerin oksariyyati
kariotiplorinin diploid xromosom say1 2n=48-dir.
Bazi ndvlerin diploid xromosom say1r bu rogama
uygun deyil. Bunlara diploid xromosom say1 2n=46
olan Salpingotus crassicauda Vinogr. va diploid
xromosom say1 2n=>58 olan novlori misal gdstormok
olar. Qeyd etmok lazimdir ki, Oyrenilon ndvlarin
kariotipinde xromosomlarin oksariyysti formasina
goro meta vo submetasentrikdir. Novlorin hamisinin
kariotipinds birinci ciit xromosom formasina gors
submetasentrik olub digorlorinden Ol¢iisiiniin iri
olmasi il forqlonir. X-xromosom submetasentrik
ya da metasentrik formaya malik olur.

X-xromosom submetasentrik ya da metasentrik
formaya malik olur. A.euphratica (A.e.williamsi
yarimnovii) noviniin - diploid xromosom sayi
2n=48, NF=92-dir. Bu néviin do kariotipi jaculus,
severtsovi,  saltator  qrupundan  forqlonmir.
Sitogenetik molumatlar osasinda Allactaga cinsini
iki qrupa bolmok olar birinci qrupa jaculus,
severtsovi, euphratica, saltator, elater digor qrupa
isa bobronski daxil edilir.

Xromosom sayinin eyni olmasi vo xromosom
morfologiyasinin az forqlonmasi bu naticays
golmoys imkan verir ki, Allactaga cinsindo
xromosom tokamiilii perisentrik inversiyalarla vo
digar xromosom doayiskanliklori ilo bas vermisdir.
Momeolilerin basqa qruplarinin xromosom tokamiilii
iiclin xarakter olan Robertson translokasiyalari bu
qrupda rast galinmir.

Qeyd etmok lazimdir ki, Allactaga cinsindo

‘—*“- heteroxromatin agkar edilmoyib, B - bdyiik heteroxromatin bloku, K - ki¢ik heteroxromatin bloku, HB -

ndvlarin simpatrik yayilmasi genis yer tutur. Hotta
bir biotopda Allactaga cinsino daxil olan bir nego
nov rast golinir. Buna misal olaraq, orazidon yeni
Zaysan vadisindo tutulan A.jaculus, A.saltator,
A.elater novlarini géstarmak olar.

Azorbaycan orazisinds Allactaga cinsins daxil
olan iki ndv rast golinir. Bu névlar do bir biotopda
simpatrik yasayirlar.
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Hurorenernueckue Ocodennocru Moasuna Tymkanunkos (Allactaga elater caucasicus Nehring 1900)
(Rodentia)

JumionHoe 9ucio XxpoMocoM y moaBuaoB Allactaga elater Nehrig 2n=48, ocHoBHOe uncio mied NF=96.
Bce xpoMocoMbl HACHTUDHUITUPYIOTCS 10 pa3MelieHuio U unucity G-mosoc. ['erepoxpomMaTH 00HAPYKHBACT-
Csl BO BCEX Mapax 3a UCKIIOYCHUEM 4YeThIpeX. SIIPBINIKOBBIN OPraHU3aTOp BBISBISAETCSA B YSTHIPEX MEIKHX
napax. Kapuotun 3Toro moaBujia otiauyaetcs ot kapuotuna Allactaga elater dzungaria mo 4uciny merta- U
CyOMEeTaIeHTPUKOB.

G.N. Guliyev, N.A. Hasanov
Cytogenetic Features Subspecies (4/lactaga elater caucasicus Nehring 1900) of Jerboas (Rodentia)

The diploid number of chromosomes of Allactaga elater Nehring subspecies is 2n = 48 and the fundamental
number NF = 96. The homological chromosomes are identified by location and number of G-banding. The
heterochromatin is revealed on all chromosome pairs except the 4-th pair. NOR is found on four small
chromosome pairs. The karyotype of this subspecies differs from that one of A4.e.dzungarica by number of
meta- and sub-metacentrics.
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Azarbaycanda Qulaqh Kirpinin (Hemiechinus Auritus Gmelin, 1770) Helmint

Faunasi

S.A. Olizada, MLS. Yolcuyev

AMEA Zoologiya Institutu, AZ1073, kecid 1128, mahalla 504, Baki, E-mail: Qarafataliyev@bk.ru

Tadgiqat zaman1 Azarbaycanin miixtalif rayonlarindan 22 qulaqh kirpi tam helmintoloji yarma iisulu
ilo todqiq edilmis vo onlarda 11 nov helmint askar edilmisdir. Helmint faunasimmin tarkibi 2 név
trematod, 2 nov sestod, 1 nov akantosefal vo 6 név nematoddan ibarat olmusdur. Maqalads askar
edilmis helmintlorin rayonlar iizra yayilmasi atrafh verilmisdir.

GIiRiS

Qulagli kirpinin arealt Avropanin conub -
sorgini, On vo Morkozi Asiyani, conubda Simali
Afrika vo Hindistana qodar genis bir orazini tutur.
Azorbaycanda iso bu ndv Araz vadisindos, Alazan
cayinin monsabindon Xozor donizino gador uzunan
diizenliklords yayilmigdir. Qulagh kirpi az sayl
nov olub, siginacaq kimi 6z qazdiqlar1 ¢uxurlardan,
tisbaga, tiilki vo qum sicanlarinin tork etdiyi
yuvalardan istifade edir. Onlar axsam va gecalar
daha faal olurlar. Kirpiler noyabr ayinin ortalarinda
qis yuxusuna gedib, aprel aymin ovvalorindo
oyanirlar. Qulagli kirpiler, ilbizler, bdcokler,
diizqanadlilar, xirda onurgalilar, az hallarda iso
taxil vo soran otu ilo qidalanirlar. Bunlar ¢ox zarorli
cliciilori mohv etmoklo kond tosorriifatina xeyli
fayda verirlor (Anexnepo u [omrynamues, 1976;
Coxkoo u Tem6o0T1OB, 1989).

MATERIAL VO METODLAR
Azorbaycanin  Qazax, Goygdl, Samaxi,
Xagmaz, Sabran vo Lonkeran rayonlarinin

orazilorindon 22 qulaql kirpi alds edilorok AMEA
Zoologiya Institutunun helmintologiya
laboratoriyasina gotirilmigsdir. Homin heyvanlar
laboratoriyada tam helmintoloji yarma iisulu ilo
todqiq edilmisdir (Cxps6un, 1928).

Askar edilmis helmintlorden trematod, sestod
vo akantosefallar 70%-li spirtds, nematodlar iso
4%-li  formalindo  fikso  edilmisdir.  Sonra
laboratoriyada askar edilmis helmintlorin név
torkibi miioyyonlosdirilmisdir.

Trematod vo sestodlarin toyin edilmosinds
ronglomo iisulundan istifado edilmisdir. Boyayici
rong hazirlamagq {igiin 1 litr distilla edilmis suya 5 q
kaliumlu zay ve 3 q qurmuzi karmin olave edib 30
doqige  qaynadilmisdir. Hazirlanmis  rong
soyuduldugdan sonra  siiriilorok  helmintlarin
ronglonmasindas istifade olunmusdur.

Trematod vo sestodlar zoyli karminds

ronglondikdon sonra, ardicil spirt cargasindan (60,
70, 80, 90, 96, 100%) kegcirilorak goranfil yaginda
soffaflagdirilmis vo kanada balzamindan istifada
etmoklo daimi preparatlar hazirlanmig, mikroskop
altionda nov torkibi toyin edilmisdir.

Nematodlar1 isa 4%-li formalondon c¢ixarib
distillo olunmus suda yuduqdan sonra ogya siisosine
kegirib gliserin va siid tursusunun 50:50 nizbotindo
olan garisiginin damcisini qoyub, ortiicii siigo ilo
ortorok mikriskop altinda toyin edilmigdir.

NOTiICOLOR VO ONLARIN MUZAKIROSI

Qulagh kirpilorin hayat terzi ve yuxarida
gostorilon amillor onlarin  helmint faunasinin
formalagsmasinda miihiim rol oynayir. Xarici
Olkalords kirpilorin  helmint faunasi bir sira
tadqiqatcilar (Zarnovski, 1955; Hlangeionn, 1960;
Chabuad, 1963; Illapmmmo, 1964; Mamnabepunse,
1967, 1976; Aunpapeiiko, 1969; KypamBunu u ap.,
1989) torafindon genis sokilds dyranilmisdir.

Azorbaycanda iso qulaqli kirpinin helmint
faunas1 Abseron yarimadasinda aparilan bozi
tadgiqatlar istisna olmaqla, demok olar ki,
Oyranilmomis galirdu.

Abseron yarimadasinda ilk dofo olaraq qulagl
kirpido yeni ndév — Rictularia apscheroni agkar
edilmis vo ndviin tam tosviri verilmisdir (Mycrada-
eB, 1971).

Daha sonra homin orazids 6 qulaglt kirpi tadqiq
edilorok asagidaki novler (Brachylaemus recurvus,
Rodentolepis  erinacei,  Physaloptera  clausa,
Rictularia  schaldybini,  Rictulularia apscheroni,
Crenosoma striatum) askar edilmisdir (Canpixos,
1981).

Azorbaycanda  qulaglt  kirpinin = helmint
faunasinin  otrafli  Oyronilmodiyini nazors alaraq
miixtalif bolgelordon 22 qulaqli kirpi tam helmintoloji
yarma isulu ilo tadqiq edilmis, vo onlardan 4 sinfs aid
olan 11 nov helmint agkar edilmisdir. Bu helmintlarin
2 névi trematod, 2 novil sestod, 1 novii akantosefal, 6
ndvil iso nematodlar sinfine aiddir.
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Sinif Trematoda Rudolphi, 1808

Fasilo Brachylaemidae Stiles et Hassall, 1898
Cins Brachylaemus Dujardin, 1845

Nov Brachylaemus recurvus (Dujardin,1845)

Azorbaycanda bu ndv qulagh kirpido qeyd
edilmigdir (Camprxos, 1981). Giirciistan Respublikasi
va digor xarici 6lkalorde bu helmintin kirpilor arasinda
genis yayllmasi haqqinda molumat vardir (Ilammsi-
oun, 1960; FOup-JlsHb, 1963; Mamabepumze, 1967,
1976; Kypamswmu u ap., 1989).

B.recurvus  bizim  torafimizdon = Xagmaz
rayonunun diizonlik orazilorinds todqiq edilmis 6
qulagl kirpinin 2-ds 7-12 ford, Lonkaran rayonunun
cay konar1 diizenlik mesolarindon todqiq edilmis 4
qulaqgli kirpinin 3-do 11-42 ford agkar edilmisdir.

Noviin yayilma areali diizenlik qursaga daxil
olan meso otrafi comonliklori vo miilayim riitiibotli
subtropik landsafti ohats edir.

Fosilo Echinostomatidae Dietz, 1909
Cins Euparyphium Dietz, 1909
Nov Euparyphium melis (Schrank, 1788)

E.melis Ukrayna respublikasinda kirpilorde
dofolorle qeyd edilsoa do (Llapommo, 1964),
Azorbaycanda ilk dofs adi kirpide qeyd edilmisdir
(Campixos, 1981).

Bizim terofimizden ilk dofs Lonkeran
orazilorinds todqiq edilmis 4 qulaqli kirpinin 1-ds 6
ford askar edilmisdir.

Bu néviin do yayilma areali miilayim riitubotli
subtropik arazilari ohats edir.

Sinif Cestoda Rudolphi, 1808

Dasta Pseudophyllidae Carus, 1863

Fasilo Diphyllobothriidae Liihe, 1910

Cins Spirometra Miiller, 1937

Nov Spirometra erinacei—europei (Rudolphi, 1919)

Bu helmintin yetkin marholasi vohsi vo shli
otyeyon heyvanlarda, siirfo morhalosi iso alave sahib
olan hogoratyeyonlor, koramallar vo gomiricilorda
parazitlik edirlor (Kypawsunu u ap., 1989).

S.erinacei—europei bizim todqiqatda Sabran
limani otrafinda 2 qulaghi kirpinin 1-do qarin
boslugundan 7 ford, Leonkeran rayonunun c¢ay
konari diizenlik orazilorinds 4 qulaqlt kirpinin 2-do
5-8 ford, Xa¢maz rayonunun meso otoklorindo 6
qulaql kirpinin 3-ds 4- 9 ford pleroserkoidlar qeyd
edilmisdir. NoOviin yayilma areali riitubstli vo
subtropik orazilari ohats edir.

Fasilo Hymenolepididae (Ariola, 1898)
Cins Rodentolepis Spassky, 1954
Nov Rodentolepis erinacei (Gmelin, 1789)

Azarbaycanda ilk dofs Abseron yarimadasinda
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adi vo qulagh kirpido geyd edilmisdir (Camprxos,
1981).

Bir sira tadqgiqat¢ilarin melumatina goérs bu
helmintin kirpilor arasinda yayilma dorocosi ¢ox
yiiksokdir (Illanaeioun, 1960; Angpetiko, 1969;
Mauabepunze, 1976; Kypamsunu u ap., 1989).

Bu nov ilk dofs Qazax rayonu meso otoyi
arazilorinds 2 qulaqli kirpinin 1-ds 11 ford, Xa¢maz
rayonu orazilorinds 6 qulagh kirpinin 3-do 8-22
ford, Samaxi rayonunun dagotoyi orazilorinde 5
qulaglt kirpinin 2-do 13-20 ford, Goygol rayonu
aorazilorinda isa 3 qulaqli kirpidon 1-do 9 ford askar
edilmisdir.

Sinif Acanthocephala (Rudolphi, 1808)

Dasta Oligacanthorhynchida Petrotschoenko, 1956
Fasilo Oligacanthorhynchidae Southwell et Macfia,
1924

Cins Nephridiorhynchus Meyer, 1931

Nov Nephridiorhynchus mayor (Bremser, 1811),
Meyer, 1931

Bu ndv Rusiya vo Giirciistan orazilorinds
kirpiler arasinda genis yayilmisdir (Bacunses, 1949;
[angeons, 1960; KOub-JIstHb, 1963; Mamnabepumnse,
1967, 1976; Kypamsuiu u 1ip., 1989).

Bizim torofimizdon bu helmint Qazax
rayonunun diizonlik orazilorindon todqiq edilmis 2
qulagl kirpinin 1-de 12 ford, Lankeran rayonunun
cay kenar1 orazilorinden 4 qulagh kirpinin 2-ds 7-
18 ford, Xagmaz rayonunun meso otyindon 6
qulagli kirpinin 2-da 16-32 ford tapilmigdir.

Gorilindiyli kimi bu helmint qulagh kirpinin
areali ilo olaqoadar olaraq diizenlik orazilords genis
yayilmisdir.

Sinif Nematoda Rudolphi, 1808

Dastd Trichcephalida Skryabin ef Schulz, 1928
Fasilo Capillariidae Neveu — Lemaire, 1936
Cins Capillaria Zeder, 1800

Nov Capillaria erinacei (Rudolphi, 1819)

C.erinacei-nin kirpilords Rusiya, Glirciistan,
Slovakiya vo Yaponiya srazilorinds dofslarlo geyd
edilmosi hagqinda molumat vardir (Bacuises,
1949; Zarnowski, 1955; Hlangeionn, 1960; HOHb-
Jlanb, 1963; Chabuad, 1963; lapnuno, 1964; Ma-
nabepumze, 1976).

Azorbaycanda bu ndv ilk dofs bizim
torofimizdon  Xagmaz  rayonunun — mesaatayi
orazilorden todqiq edilmis 6 qulaql kirpinin 2-ds 4-
9 ford, Lonkoran rayonunun ¢ay konari
mgoliklorinde 4 qulaqli kirpinin 1-ds iss 12 ford
miqdarinda agkar edilmigdir.

Goriindiiyli kimi néviin yayilma arealt Boyiik
Qafgazin simal — sorqinds diizonlik mesoliklori va
Lonkoran tobii vilayetinin miilayim riitubatli



subtropik landsaftin1 ohato etmoklo kicik ocaqliliq
soklinda yayilmisdir.

Fasilo Grenosomatidae Schulz, 1951
Cins Grenosoma Molin, 1861
Nov Grenosoma caucasicum Rodanaya, 1956

G.caucasicum Kkirpilarin spesifik helminti olub,
¢ox genis areala malikdir (Bacunbes, 1949;
Chabuad, 1963; Illapmio, 1964; Annpetiko, 1969).
Girciistan orazisindo bu helmintin kirpilor arasinda
yayilmasinin ekstensivliyi 30-40%, intensivliyi iso 2-
57 ford arasindadir (Marabepumze, 1967, 1976; Ky-
pamBw u ap., 1989).

G.caucasicum 1ilk dofs bizim torafimizdon
Sabran limani otrafinda todqiq edilmis 2 qulaqh
kirpinin 2-do 8-22 ford, Goygol rayonu orazisindo
3-don 1-do 11 ford, Xagmaz rayonu orazisindo 6-
dan 3-do 8-22 fard, Samaxi rayonu arazisinda isa 5
qulagl kirpinin 2-ds 14-32 ford agkar edilmisdir.

Fasilo Physalopteridae Lepier, 1908
Cins Physaloptera Rudolphi, 1919
Nov Physaloptera clausa (Rudolphi, 1819)

Ph.clausa kirpilor {liglin xarakterik nov olub,
yayildig1 orazilords yiiksok ekstensivlik vo isten-
sivliklo miisahids olunur (Kypamswmm u mp., 1989).

Azorbaycanda  Ph.clausa novii  Abseron
yarimadasinda adi veo qulaghh kirpido qeyd
edilmisdir (Canprxos, 1981).

Bizim tedqiqatimizda Qazax rayonu arazisindo
tadqiq edilmis 2 qulagh kirpinin 1-do 12 ford,
Samax1 rayonu orazisindo 5-don, 2-do 19-31 ford,
Xagmaz rayonu orazisinds 6-dan, 3-do 22-47 ford,
Sabran limam1 otrafinda 2-don 1-do 18 ford,
Lonkoran orazisinds iso 4 kirpinin 2-do 24-32 ford
tasadiif edilmisdir.

Fasila Rictulariidae Railliet, 1961
Cins Rictularia Froelch,1802
Nov Rictularia schaldybini Schaldybin, 1960

Bu nov ilk dofo Bars — Kelmes adalarinda
qulagli kirpide qeyd edilorok néviin tam tasviri
verilmigdir (ILlanapi6oun, 1960). Bizim tadqiqatimiz
zamani bu név Xagmaz rayonu orazisindo todqiq
edilmis 6 qulaqli kirpinin 2-do 3-9 ford, Lankoran
rayonu arazisinds ise 4 kirpinin 1-de 6 ford askar
edilmisdir.

Noviin  areali Boyilkk Qafgazin  conub
otoklorinds meso-bozqir landsafti vo Lonkoran tobii
vilaystinde miilayim riitubatli subtropik landsafti
ohata edir.

Nov Rictularia apscheroni Mustafayev, 1971

Olizada va Yolguyev

R.apscheroni kirpiloro xas olub az yayilan
helmintdir. Abseron yarimadasinda bu ndv ilk dofs
qulaql kirpids geyd edilmisdir (Mycracdaes, 1971).

Bizim todgigatimiz zamami Sabran limani
otrafinda todqiq edilmis 2 qulaql kirpinin 1-do 6
ford, Xagmaz rayonun meso otoyi diizenlik
orazilerindo isa 6 qulagh kirpinin 2-do 3-9 ford
agkar edilmisdir.

Noviin - yayilma areali kigik ocagliliglar
sokilinde Boyilik Qafgazin conub vo simal — sorq
atoklorindo quru — ¢6l vo bozqir landsaftlarini ohato
edir.

Fasilo Spiruridae Oerley,1885
Cins Physocephalus Diesing, 1861
Nov Physocephalus sexalatus (Molin, 1860)

Ph.sexalatus xirda momolilor arasinda genis
yayilan helmint olub, axirinci sahiblori donuz vo
dovolordir. Goemiriciler, kirpilor vo yarasalar bu
néviin ehtiyat sahiblori, araliq sahiblori iso
Scarabeidae vo Passalidae foasilosine aid olan
bocoklordir (PepkukoB m Haszapoa, 1959; Kypa-
IIBYIIA | 1Ip., 1989).

Bizim  torofimizdon  Samaxi rayonunun
dagotoyi orazilorinds tadqiq edilmis 5 qulaqlt
kirpinin 1-do 3 ford, Lenkeran rayonunun cay
konar1 arazilorinds todqiq edilmis 4 qulaqli kirpinin
2-da 2-7 ford askar edilmisdir.

Azorbaycanda agkar edilmis 11 nov helmint
gonsu Giirclistan respublikasinda todqiq edilmis
qulaqlt kirpilorin helmint faunasi ilo miiqayiso
edilmigdir. Molum olmusdur ki, askar edilmis
helmintlordon 4 név — B.recurvus, R.erinacei,
N.mayor, Ph.clausa hom Azorbaycanda, hom do
Girciistanda qulaqli kirpilerds geyd edilmisdir.

Qulagl kirpilerde geyd edilmis 7 ndv helmint
- E.melis, S.erinacai-europei, C.erinacei,
G.caucasicum, R.apsheroni, R.schaldybini,
Ph.sexalatus yalmz Azorbaycanda qeyd edilmisdir.

Askar edilmis helmintlordon  S.erinacei-
europei larva vohsi va ohli otyeyon heyvanlar,
Ph.sexalatus larva ise donuzlar, tokdirnaglilar ve
davalar ii¢iin epizootoloji shomiyyat kasb edir.

Bizim torofimizdon epidemioloji ohomiyyat
kosb edon helmint hololik qeyd olunmamigdir.
Bunu nazers alaraq kirpiloer iizerinde helmintoloji
todgiqat igini davam etdirmok ¢ox vacibdir.
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BHJa TETBMUHTOB OT TPHI3YHA W HACEKOMOSTHBIX.
Tpyast YPHOII 3: 206-215.

KOub-JIaup (1963) I'enbMuHTOQayHa TPHI3YHOB H
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KaHJ. Ouoi. Hayk: 18 c.

C.A. Anuzane, ML111. ExuyeB

I'ensmMunTOdayna Ymacroro Exa (Hemiechinus Auritus Gmelin, 1770) B A3epoaiix:kane

Z[JISI IIOJIHOT'O I/I3y‘IeHI/IH FCJII)MI/IHTO(i)aYHBI YIHaCTOFO €XKa 6LIJ]I/I HCCIICO0OBAHbI METOAOM IIOJIHOI'O I'€JIbMHUH-
TOJIOTUYIECKOTO BCKPHITUSA 22 exa. B pe3ynbrare uccieoBaHnii ObUTH BBISIBJICHBI OTHOCSIUECS K 4 KiIaccaM
11 Bu0OB reabMUHTOB. M3 HUX 2 BUJIa OTHOCATCS K TpemaToaaMm, 2 BUJa — K 11ecTojaM, 1 BUJI — K aKaHTOIle-
(damam u 6 BUIOB — K HeMaTtoAaM. B cTaThbe naHa cTeneHb pacnpocTpaHeHus 11-Tu BUIOB IrebMUHTOB IO

OTACIbHBIM paﬁOHaM.

S.A. Alizadeh, M.Sh. Yolchuyev

Helminthofauna of Eared Hedgehog (Hemiechinus Auritus Gmelin, 1770) in Azerbaijan

22 hedgehogs from different districts of Azerbaijan were analyzed and 11 species of helminthes were
recorded. From them FEuparyphium melis, Spirometra erinacei-europei, Nephridiothynchus mayer,
Capillaria erinacei, Physocephalis sexalatus were recorded in hedgehogs by us for the first time.
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Abseron Yarimadasinda Agaclara Zararveran Bashca Ksilofaglarin (Coleoptera)
Morfobioekoloji Xiisusiyyatlori vo Entomofaqlar:

Z.M. Memmedovf‘, L.A. Sirinova
AMEA Zoologiya Institutu, *E-mail: nauka-205@mail.ru

Mboqaloda, Abseron yarimadasinda ilk daofs aparilan tadqiqatlar naticasinds agaclara zararveran 7
fasiloys monsub 12 nov ksilofagdan 7 noviiniin morfo-bioekoloji xiisusiyyatlori, yayillmalari, tasarriifat
ohomiyyoti vo entomofaqlari haqda molumat verilir. Qeyd olunan 12 nov ksilofaqin
biotanzimlonmasinda 10 név entomofagqdan 4 néviiniin (Xoridesirrigator F., Atanycolus initiator Nees.,
Nudobius umbratus Motsch., Thanasimis formicarius L.) bioekoloji xiisusiyyatlori onlarin ksilofaglarin
saymin asagl diismosinds rolu aydinlasdirilmisdir. Askar edilmis ksilofaglardan 4 névii (Dicerca
berolinensis Hbst., Leptura succedanea Lew., Morimus asper Sulz., Scolytus mali Bechst.),
entomofaqlardan isa 2 novii (Scambus terebrans Ratz., Tachuta nana Gyll.) Azarbaycan faunasi iiciin

ilk dofs qeyd olunur.

Azarbaycan iqtisadiyyatinin inkisafinda meso
sonayesi vo meyvogilik asas yerlordon birini tutur.
Bu mogsadlo do Respublika hokiimatinin 2008-
2015-ci iller iicin Dovlet Programinda Ohalinin
orzaq mohsullan ilo etibarli tominatina vo orzaq
tohliikasizliyino dair verdiyi seroncamlarin hoyata
kecirilmasi asas vazifalordon biridir.

Son illor meso vo meyve agaclart bir sira
ksilofaq bocoklor (qizil bocokler, agacovanlar,
uzunbig, uzunburun, qabiqyeyan vo 16vhobig
bocoklor) torofindon mohv edilir vo siradan
cixarilir. Onlar agaclarin kok, gévdo vo gabiglari
altinda gidalanaraq mega vo meyve agaclarma ciddi
zaror vermoklo mohsuldarliga vo agac emalinin
keyfiyyatino monfi tosir gostarirlor.

Kegmis SSRI mokaninda ksilofaqglar va onlarin
entomofaqlar1  (parazit vo yirticilar1) haqda
molumatlara ~ Rusiya  Federasiyasmin  Sibir
vilaystindo aparilan todqiqatlarda (Komomumerr u
Bormanosa, 1980) rast golinirsa ds, Qafgazda, Orta
Asiya respublikalarinda, Baltikyan1  6lkolordos,
Moldovada, Belorusda vo Ukraynada ayrica olaraq
he¢ bir todqgiqat 1isi aparilmamisdir. Yalniz
Azorbaycanin Soki-Zaqatala vo Lonkaran bolgesindo
ZM. Mommoadov vo b. (1997) torofindon meso
agaclarina  zororveron ksilofaglar vo  onlarin
entomofaqlart movzusunda todqiqat igleri aparilmis
va naticads 25 nov ksilofaq vo 24 ndv entomofaq
geydo alinmigdir.

Bizim tadqiqatlarimiz  (2008-2009-cu illar)
naticesindo Abseron yarimadasinda mess vo meyvo
agaclarina (palid, qovaq, coke, agcagayn, fisdiq,
arik, gavali, saftali, tut vo s.) 12 nov ksilofaqin
zarar verdiyi askar edilmisdir. Bunlar 7 fasiloden
ibarat olmaqgla bocaklor (Coleoptera) dostasine
aiddirlor.

Askar edilmis ksilofaglardan 7 noviiniin meso
vo meyva agaclarmma daha ¢ox zoror verdiyini

nozora alib onlari morfo-bioekoloji xiisusiyyatlori,
tosorriifat ohomiyyoti vo tobii diismonlori genis
Oyranilmisdir.

1. Maral bécok - Lucanus cervus L.
(Lucanidae). Nadir név kimi bir ¢ox o6lkalorin
qirmizi kitabina salinib. Azarbaycanda bu bocoya
az-az rast golinir. ilk dofs olaraq Z.M. Mommadov
va b. (1997) torofindon 18 iyun 1991-ci il tarixde
Ismayilli rayonunun meso senozlarinda, Abseron
yarimadasinda isa  (25.06.2008-ci il) imaqo
morholasinds bag vo meso agaclarinda biz torofden
geydo alinmisdir. Bocoklor agacin govdoesindo agac
ovuntusundan hazirlanmis xiisusi kameralarda
qislayirlar. Yash fordlors may-iyun aylarinda bag
vo meso saholorindo gecolor elektrik isig1 otrafinda
rast golinir. Onlar agaclarin ifraz etdiyi siro ilo
gidalanirlar. Yumurtalarini ¢iiriimiis (mohv olmus)
agaclarin gabig1 altina (kok hissoys yaxin yero)
qoyurlar. 35-40 gilindon sonra yumurtalardan ¢ixan
strfolor agacin oduncagi ilo qidalana-qidalana
gedib onun kok hissesinde xiisusi kameralarda
puplagirlar. ©dobiyyat molumatlarina (MenBenes,
1974) asason bir naslin inkisafi 5-6 il ¢akir. Maral
bocok Avropada, Volga otrafinda, Krimda,
Qafqazda yayilmigdir. Abseronda agac govdosinin
torpaqda olan kok hissasindon alds etdiyimiz 3-4-
cli yas siirfolorinds parazitlik edon 3 név entomofaq
geyds almmisdir (Cadval 1).

2. Kargadan bocak — Oryctes nasicornis L.
(Scarabaeidae). Bu bocoys Abseronun hor bir
kondindo rast golinir. Ik ovval elektrik isigindan
(may-avqust), sonra iso iyun-iyul aylarinda
agaclarin (yera yixilmis, ¢iiriimiis va bir s6zlo mahv
olmug) govdesi daxilinden pup marhalasindo
yigilmisdir.

Bocoyin erkok fordinin bas hissasindo
korgodanda oldugu kimi bir adod buynuza oxsar
cixintt var. Badonin uzunlugu 26-41 mm-o catir.
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Biglar1 10 bugumdan ibaratdir. Bécoklor axsam va
geco saatlarinda ugurlar. Giindiiz iss ¢iiriintiiler,
yarpaglar vo qabiq altinda gizlenirlor. Disi fordler
yumurtalarini agaclarin gévdo daxiline vo ¢liriimiis
agac kotiklorinin igerisine qoyurlar. Yumurtadan
cixan siirfalor (iyun-avqust) qidalandiqlar orik, tut,
palid vo qovaq agaclarmma 25-30% zoror vururlar.
Gilicli gomirici agiz aparatina  malikdirlor.
Stirfolorin  inkisafi agaclarin  govde daxilindo
getmokls bir ne¢a il ¢akir vo bu marhslads ds orada
qislayirlar. Ciirlimiis agaclarin govdolori daxilindo
agac ovuntularindan hazirlanmig xilisusi baramalar
icarisindo puplagirlar. Pupdan ¢ixan bdcoklor bir
neco giin agacin daxilinds sakit voziyystds qalirlar
vo iyul-avqust aylarinda ug¢maga baslayirlar.
Odabiyyat malumatlarina (Mommadov va b., 1997)
asasan bir naslin inkisafi 3-4 il ¢okir.

Korgadan bocok diinyanin Avropa hissasindo,
Afrika vo Suriyada, Qafgazda, Orta Asiyada va
Sorqi Sibirds yayilmisdir. Azorbaycanda Naxgivan
MR-s1, Soki-Zaqgatala vo Lonkoran bolgolorindo
ZM. Mammadov va b. (1997) tarafinden geyd
edilmisdir. Abseronda siirfo morhoalosindon alinmis
entomofaglari (Cadval 1).

3. Boz rongli quzilbocak — Capnodis
tenebricosa Hbst. (Buprestidae). Abseronda genis
yayilmigdir. Bocok meyvo vo meso agaclarina,
xlisusilo palid, agcaqaym, gavali vo oriyo ciddi
zarar verir. Qovaq veo palid agacmin ¢lriimiis
koklorino iyulda daha ¢ox zoror verdiyi askar
edilmisdir. Bocoklore biitiin yay fosli rast golinir.
May ayinda yumurta qoyurlar. Yumurtalar asason
agacin govdesinin yarigqlarina va qabiqaltina
goyulur. Yumurtadan iyun ayinda ¢ixan siirfolor
agacin govdosino girorok qidalana-qidalana koko
torof iraliloyirlor. Agaclarin tor-tokiintlisii altinda
imaqo morholosinds qislayirlar. Il orzindo bir nosl
verir. Zorarvericinin siirfo moerhslesinde 5 nov
entomofaq faaliyyat gdsterir (Cadval 1).

Azorbaycanin  Samaxi-Qobustan,  Gonco-
Dagskason, Salyan-Mugan vo Lonkoran zonasinda
genis yayilmisdir (Camenos, 1963). Diinyada iss,
Avropada, Iranda, Suriyada, Afrikada, Qafqazda,
Qazaxistanda yayillmisdir (Menseznes, 1974).

4. Fistiq disercas1 — Dicerca berolinensis
Hbst. (Buprestidae). Abseronda ilk dofs bizim
torofdon qeydo almr. Iyul aymnm 25-30-da
Mordokan kondinds ve AMEA-nin Moardokan
dendrarisindo palid agacindan gdtiiriilmiisdiir.
Bocoklor osason iyun-iyul aylarinda ugurlar.
Badonin uzunlugu 20-24 mm-dir. Rongi bozumtul-
tunc rongindadir. Iyulun axirlarinda qovaq, palid,
kikknar vo fistiq agaclarinin kdks yaxin, agac
gabiginin yariq hissesine yumurta qoymaga
baslayirlar. Yumurtadan ¢ixan siirfolor gdvdonin
icorisina  girorak, biitin yas dovrlerini orada
kecirmakls, qidalanirlar. Siirfalorin inkisafi bir nego
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il davam edir. Aparilan hesablamalara osason, hor
10 fistiq agacindan 7-si bocayin siirfalori torafdon
zarar ¢akir. I1ds 2 nasil verir. Zararvericinin sayinin

tonzimlonmosindo 6 ndv  entomofaq askar
edilmisdir (Cadval 1).

Diinyada conub vo morkezi Avropada,
Polsada, Ukrayna vo Moldovada yayillmisdir
(Mengenes, 1974).

5. Donavorbigh uzunbig - Megopis
scabricornis  Scop. (Cerambycidae). Imagqo

moarhalasing 2009-cu ilde Novxani kondinda sam va
tut agacmin govdesi lizorinde rast golinmisdir.
Stirfalori isa sentyabr aymnda Nardaran kondindas,
palid agacmin koks yaxin govdesindon vao yero
yixilmis ¢ilirik vo quru agacdan gotiirilmisdiir.
Stirfolor agacin  gabigmin altindan baglayaraq
gidalana-qidalana, gdvdonin dorinliyins gador gedib
¢ixir vo oradaca inkisaflarini baga vurub puplasirlar.

Puplasma  ayri-ayr1  oyuqlarda, barama
icarisindo gedir. Bu baramalar agac ovuntularindan
diizoldilir. Iyulun ortalarinda bdcoklor ugmaga
baslayirlar. Bir naslin inkisafi iki ilodek ¢okir.
Bocaya donizkonart saholordo daha ¢ox rast golinir.
Kiitlovi halda bir ne¢o agaci siradan ¢ixara bilirlor,
agac mohv olmagdan basqa 0z torkibini itirir vo
tamam yararsiz hala diisiir. 7 név entomofaqi agkar
edilmisdir (Cadval 1). Azarbaycanda Soki-Zaqatala,
Quba-Xagmaz, Gonco-Dagkoson, Dagliq Qarabag,
Naxg¢ivan MR va Loankoran vilaystinds yayilmigdir
(Camenos, 1963).

Diinyada
Ukraynada,
1974).

6. Alp rozaliyasm - Rosalia alpina L.
(Cerambycidae). Nadir vo nasli kosilmokds olan
név kimi “Qirmizi kitaba” salinib. Abseronun
meyva vo meso saholorinde yers yixilmis veo
qurumus agaclarin govdosi iizorindo rast golinir.
Inkisafi qovagq, fistiq, ¢inar, sdyiid, palid vo meyva
agaclarmin govdesindo gedir. Siirfo morhslasinda
zorar verir. Hor 5 agacdan 3-do onun siirfalorine
rast golmok olur. Siirfolor saglam vo saglam
olmayan agaclarin gévdasi ilo gidalanmagqla biitiin
yas dovrlorini orada kegirirlor vo orada da
puplasirlar. Iyul-avqust aylarinda bécoklor ugmaga
baslayirlar. Ilk giinlor onlar agaclarmn gdvdosi
tizorinds giin diison torafds sakit voziyystds olurlar.
Bu vaxt onlar1 asanligla tutmaq olur. Bocoklorin
clitlogsmasi giinagli havada daha slverisli kegir. 3-4-
giindon sonra yumurtalarini agaclarin qabigi altina
vo yariglarma qoyur. 12-14 giinden sonra
yumurtalardan siirfolor ¢ixir. 4 nov tobii diismoni
geydo almmmigdir (Cadval). Azerbaycanda Saki-
Zaqatala bolgosinin Ismayilli rayonunun meso
sahosindo qovaq agacimin govdosi iizerindon (1
adad imaqo) iyun aymda Z.M. Mammadov va b.
(1997) torafindon alds edilmisdir.

Conubi  Avropada,
Qafqazda yayilmigdir

Asiyada,
(Mensenes,



Mbommadov va Sirinova

Cadval 1. Abseron yarimadasinda agaclara zorarveran ksilofaglar vo onlarin entomofaglari

ENTOMOFAQLAR
Parazitlor Yirticilar
KSILOFAQLAR ¥y 3 ¢ 8 38 . . 2 %
o = g2 6z £ g & = £
E S . = > >
g S 2 2 5 8§ 3 S
Z S IS S §8 & = 2 (@) 2 i}
2 s & £ &8 2 § 3 8 5 g
3 g € 5 | S 3 = N N
? £ T 8 § ¥ 2 g8 8§ & <
: v E n § < S S s <}
ST o 3 1y S g = 3 3
T 2 € 3 8 8 & 2 9 3
£ 2 3 S T o= £ 3 3
S § 2 2 £ 2 8§ & £ 8
5 £ 383 “ R
1 2 3 4 5 6 8 9 10 11 12
1 Maral bocok — - - - - - + o+ _ R +
Lucanus cerrus L.”
2 Korgodan bocok — - + - - - - + + - T
Oructes nasicornis L.
3 Bozrongli qizilbocok — + + + + +
Capnodis tenebricosa Hbst.
4 Ikirongli qiz1lbdcok — + - + - - o+ - - i
Anthaxia bicolor F.”
5 Fistiq disercas1 — + o+ -+ o+ - - - + +
Dicerca berolinensis Hbst.”
6  Danavarbigli uzunbig — + + + o+ - - - + + +
Megopis scabricornis Scop.
7  Alp rozaliyas: — + + -+ - - - - + -
Rosalia alpina L.”
1 2 3 4 5 6 7 8 9 10 11 12
8 Boyiik palid uzunbigi — + - - + - + - - - +
Cerambyx cerdo L.
9 Leptura uzunbig bocayi — Leptura  + -+ - - -+ - - -
succedanea Lew.”
10 Qara uzunbig — + + - - + +
Morimus asper Sulz.”
11 Albali uzunburunu — -+ - - -+ o+ - - -
Mogdalis flavicornis Gyll.
12 Meyvas qabigyeyani — - -+ - -+ - + - +

Scolytus mali Bechst.”

Sorti isaralor: * - Azorbaycan faunasi; ** - Abgeron faunasi tigiin ilk dofo qeyd olunur.

Diinyada conub va sorqi Avropada, Suriyada,
Krimda vo Qafqazda yayilmisdir. Bozi 6lkolords
nadir nov kimi (Polsa, Cexoslovakiya, Ukrayna va
s.) Qurmiz1 kitaba salinmigdir (MenBenes, 1974).
Abseron yarimadasi {igiin ilk dofa biz torafdon geyd
olunur.

7. Boyiik palid uzunbig1 — Cerambyx cerdo L.
(Cerambycidae). Mesa senozlarinda palid agacinin
birinci daracali zararvericisidir. Bocaklorin ugusu
may aymdan avqust ayinadok davam edir. Osason
meyva va mesa agaclarina palida, c6kayo, tuta, ariya,
qoza, at sabalidina vo sama zoror verir. Baki vo
Sumgqayit goharlorinde daha ¢ox yayilmigdir. Yash

fordlor agaclarn ifraz etdiyi sirs ilo qidalanirlar. Bir
ne¢o giin ciitlosmadon sonra, iyun-iyul aylarmda
agaclarin  govdolori daxiline yumurta qoymaga
baslayirlar. 12-14 giindon sonra yumurtadan ¢ixan
stirfolor  gdvdenin icerisinds  qidalanaraq 6z
inkisaflarin1 2-3 ilo basa wvururlar. Hor agacin
govdosindo 18-20 siirfo olur. Siirfalorin puplagmasi
tciincli ilds bas verir. Onlarin tobiotdo gdriinmasi
mayin axirlarmdan baglayaraq sentyabr aymin
ovvallorine gador davam edir. Bocoklorin baden
uzunlugu 24-25 mm-5 gatir. Rangi qara-qohvayidir.
Ildo 3 nosil verir. 4 név entomofaq onun saymin
diismasinds foaliyyat gostorir (Cadval 1).
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Palid uzunbig1 Azorbaycanin Soki-Zaqatala,
Quba-Xagmaz, Samaxi-Qobustan, Dagliq Qarabag,
Naxgivan MR ve Lonkoran zonasinda yayilmigdir
(Camemon, 1963). Diinya miqyasinda Conubi
Avropada va Sorqi Afrikada, Krimda, Qafqazda va
Ukraynada yayilmisdir (MeaBenes, 1974).

Adlar1 ¢okilon 7 nov ksilofaqin saymin asagi
diismosindo 10 ndv parazit vo yirtict hasoratin (tobii
diismanlari) faaliyyoti miloyyanlogdirilmisdir.

Entomofaqlardan 5 novii Abseron yarimadasi
faunas ticiin, ksilofaglarin entomofaqi kimi hamisi
ilk dofo gostarilir. Ksilofaglarn saymnin asagi
diismasindo 4 ndv entomofaqin daha boylik rol
oynadig1 qeyd edilmisdir ki, onlarin bioekologiyasi,
yayillmast vo tosorriifat shomiyyoti haqda qisa
moalumat vermayi lazim bilirik.

Xorides irrigator F. — Ixnevmonid fosilosine
aid olan bu név Azorbaycan faunasi {igiin ilk dofo
ZM. Mammadov va b. (1997) torafindon Soki-
Zaqatala bolgesinds geydo alinmisdir. Abseron
yarimadasinda  uzunbi§  bdcoklorin  ksilofaq
(q1z1lbocak, uzunbig bocak) siirfolorinds parazitlik
edir (Cadval 1). ©Odobiyyat mslumatina osasen
(Komommertr wu  bormanoBa, 1980) Avropa
olkolorindos, o ciimlodon kegmis SSRi-do uzunbig
bdcaklorin paraziti kimi gostorilir.

Parazitin bodon uzunlugu 10-13 mm-dir.
Qarinciq hissosi qaradir. 1 vo III bugumlari
qurmizimtil-bozdur. O, uzunbig bdcayin ortayaslh
stirfo morhslasinds parazitlik edir. Parazit sahibin
agacin govdoesi daxilindo agmis oldugu yolla
gedorak, siirfoni tapir vo yumurtasini onun badani
daxiline qoyur. 2-3 giindon sonra (iyun ayi)
yumurtadan ¢ixan siirfolor sahib badoni ilo
gidalanaraq 6z inkisafin1  16-18 giino basa
vurur.Puplagma agacin qabigi ilo oduncagi arasinda
gedir. Pup dévrii 8-10 giin ¢okir. Iyunun axirlarinda
vo iyulun ovvollorindo puplardan parazitlor ¢ixir.
Puplar ag rangdo olur.

Atanycolus initiator Nees. — Odobiyyat
molumatlarina osason (Koixommen u Bormanosa,
1980) uzunbig bocaklarin, qizilbdcaklarin va bazan
do gabigyeyan bdcoklorin siirfalorini vo hatta
siisoqanad  kopenoklorin  tirtillarimi  yoluxdurur.
Abseron yarimadasinda bu brakonid noviiniin siirfo
va pup morhalasing palid, qovaq va fistiq gaclarinin
gabiqaltinda tez-tez rast golinir. Xiisusilo yers
yixilmis agaclarda daha ¢ox miisahido olunur.
Parazit, maral bocayin vo korgadan bocayin kigik
yash siirfolorini  yoluxdurur. Tobistds parazitin
ucusu maym axirlarindan sentyabrin axirinadok
davam edir. Yumurtasini agacin gabigini desmoklo
onun (qabigin) altinda qidalanan siirfonin iizerino
bir adoad hesabi ilo qoyur. Sahibin badeninds ilk
brakonid siirfasine iyun ayimin ortalarinda (15-20-
do) rast golinmigdir. Siirfalor tok-tok, ag baramanin
icarisindo puplasirlar. Bu puplar agacin oduncagi
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ilo gabig1 arasinda yapismis voziyyotdo olur. Yash
fordlor iyulun 5-i ilo 10-u arasinda puplardan
cixirlar, kiitlovi ucus iyulun 15-20-o tosadiif edir.
Yigilmig materiallara vo miigsahidoloro osason
parazit ildo 2 nasil verir. Birinci nasil 16vhobig
bdcaklorin va ikinci nasil qizilbdcoklarin siirfosinds
inkisaf edir. Elektrik isigina yigilirlar.

Nudobius umbratus Motsch. — Bu yirtici
stafilin bocayi yarimadanin meso senozlarinda
(Xirdalan, Xizt vea s.) genis yayilmis vao
ksilofaglarin  saymin asagi diismoasindo osas
yerlordon birini tutur. Abseron yarimadasinda ilk
dofs biz terofdon qeyd olunur. Boécoyin bodoni
qaradir. Badonin uzunlugu 6,5-8 mm-o catir.
Siirfasinin =~ uzunlugu 9  mm-dir.  Osaon
quzilbdcaklorin siirfalori ilo qidalanirlar. Pahd vo
govaq agaclarinin qabiqalti vo oduncaq hissesindo
aparilan miisahidoloro osason stafilinin 6zl
(imaqosu)  gabigyeyonlorin  yumurtalar1t  ilo
gidalanir. Bels ki, bir giin arzinds (laboratoriyada)
bir yagli bocok 4 qabiqyeyon yumurtasi, stirfosi iso
20 gabigyeyon yumurtasi yemisdir. Bir siirfo 6z
inkisafi miiddotindo 15 gabiqyeyan vo 10 odad
qizilbocak yumurtast ilo qidalanmisdir. Bocoklora
may aymin 15-don sentyabrin axirlarinadok rast
golinir. Inkisaf morholosi qabiq altinda vo ya agacin
oduncaq hissasinds basa ¢atir. Yumurtanin inkisafi
14-16 giin, siirfonin inkisafi iso 15-16 giin ¢okir.
Imago morholosindo agacin ksilofaglar torafindon
yeyilmis vo ovuntu halina salinmig unlu hissasindo
qislayur.

Bocoyin  tesorriifat ohomiyysti  var. O,
quzilbdcaklorin  vo qabiqyeyonlorin saymin asagi
diismasindo miihiim rol oynayir.

Thanasimis formicarius L. — Bu yirtict
alabocok  Oleridae fosilosindon olub, tadgiqat
apardigimiz  zonada genis yayilmisdir. Qabig-
yeyonlorin saymin asagi diismosindo miihiim rol
oynayir va boyiik tasarriifat shomiyyatine malikdir.

Bir swra miolliflor torofindon  genis
oyronilmisdir. Rusiyada vo digor kegmis SSRI
dovlatlorinds isa bu bdcayin dyronilmasine axirinet
illordo diqqat yetirilmisdir (Boponuos, 1984).
Bizim respublikamizda iso ilk dofs olaraq Z.M.
Mommaoadov va b. (1997) torofindon Oyronilmisdir.
Abseronda bocoklor aprelin  axir1 vo mayin
ovvallorinde ugmaga baglayirlar. Bu orofads
qislamadan ¢ixan qabiqyeyonlor vo qizilbocoklor 6z
yumurtalarint agaclarin gabigaltina vo ya oduncaq
hissosinin yariqlarina qoyurlar. Tobistds kiitlavi
ucus miiddati iyun aymin ikinci yarisinadek davam
edir. Sonra tok-tok goriiniir vo foaliyyoti nozoro
carpmir. Sentyabr aymin ortalarinda Xirdalan vo
Buzovnada rast golinib. Bo6cok imaqo halinda
qislayir. Qislamadan ¢ixan bdcoklor asanligla bir
agacdan digorina vo hatta bir mego sahasindon diger
meso sahasino kegir. Yirticr bdcoklarin ciitlogsmasi



osason ksilofaglarin  genis yayildigi agaclar
lizorinde gedir, homin agaclarda daha tez-tez
clitlogsmis voziyyotdo rast golinmasi vo onlarin
homin agaclar iizorine yumurta qoymasi da elo
sahiblo baghdir. Ciitlosmodon 5-6 giin sonra
yumurtaqoyma bag verir. Bocoklor agaclarin qabigi
altima vo ya yariq hissolorine tok-tok 20-60-dok
yumurta qoyurlar. Yumurtalar, asason ksilofaglarin
yumurta qoyduglari vo ya agacin igarising,
stirfolorin giris yoluna yaxin hissslords yerlosdirilir.
Bir disi ford 30-a yaxin, N.Q. Kolomiyes vo D.A.
Bogdanova (Komomuern; u bornanosa, 1980) gors
11-don 115-dok, A.I. Voronsova (Bopon1os, 1984)
gora 95-dok yumurta qoyur. Yumurta morhalssi 8-
12 giin ¢okir. Yumurtadan ¢ixan siirfoloro mayin
axirlarinda vo iyunun ovvallorinde rast golinir.
Siirfalorin rongi sarimtil-ag vo ya sarimtil-¢ohray1
olur. Siirfolor 4 yas dovrii kegirir. Axirinci yas
sirfonin uzunlugu 18-20 mm-a c¢atir. Siirfanin
inkisafi 55-60 gilin ¢okir, payizda agacin kok
hissasino miqrasiya edorok, agacin ksilofaglar
tarafindan yeyilib, ovulmus hissasinds pup-besikcik
diizaldorok orada da qislayirlar.

Mbommadov va Sirinova

Tanasimus bocoyinin olduqgca bdylik tosorriifat
ohamiyyati vardir.
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Mopdo-buoskosoruyeckne Ocooernoct OcHoBubix Kensoparos. Bpeassmmux IliiogoBsim
Kyabstypam, n ux Iuromodaru B Y cJI0BUIX ANIIEepoHa

B pesynbrare mccneqoBaHMi TPOBEICHHBIX Ha ATIIIIEPOHCKOM ITOJIyOCTPOBE OBUTO BEIABICHO 12 BHIOB U3 7
CeMEHCTB KcHIO(haroB, BpeAslIMX JAepeBbsM. I3ydeHbl MOpP(HO-OHMOIKONIOTHYECKHE OCOOCHHOCTH,
pacmpocTpaHeHHEe W XO3SIMCTBEHHOE 3HaueHWe 7 HauOojee BpeOHBIX BUIOB. M3 3apeructpupoBaHHBIX 12
BHJ0B KcruitodaroB BeiBeneHo 10 BumoB sHTOMOdaroB. U3 Hux y 4 Bunos (Xorides irrigator F., Atanycolus
initiator Nees., Nudobius umbratus Motsch., Thanasimis formicarius L.) ObITH U3y4eHB OMOIKOIOTHICCKUE
0COOEHHOCTH M WX POJb B CHIKCHHW YHUCIEHHOCTH KcmiodaroB. OT M3y4YeHHBIX Kcwiogaros 4 Buia
(Dicerca berolinensis Hbst., Leptura succedanea Lew., Morimus asper Sulz., Scolytus mali Bechst.), a u3
suToModaroB 2 Buna (Scambus terebrans Ratz., Tachuta nana Gyll.) BuepBsie oTMeUarOTCsl s GayHBI
Azepbaiimxana.

Z.M. Mamedov, L.A. Shirinova

Morphobioecological Peculiarities of the Main Xylophages Orchard Pests and their Entomophages on
Absheron Peninsula

In the result of investigations carried out in Absheron Peninsula 12 species of xylophages pests from 7
families were found. Morphobioecological peculiarities distribution and practical importance of 7 most
harmful species were studied. Ten species of entomophages were obtained from 12 registered species of
xylophages. In four species of these (Xorides irrigator F., Atanycolus initiator Nees., Nudobius umbratus
Motsch., Thanasimis formicarius L.) bioecological peculiarities and the role in reduction of xylophages
populations were investigated. Four species of xylophages (Dicerca berolinensis Hbst., Leptura succedanea
Lew., Morimus asper Sulz., Scolytus mali Bechst.) and two species of entomophages (Scambus terebrans
Ratz., Tachuta nana Gyll.) are reported to the fauna of Azerbaijan for the first time.
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Azarbaycan Florasina Daxil olan Darman Bitkilorinds Yayillan Anamorf

Goboloklorin Umumi Xarakteristikasi

P.Z. Muradov'*, N.S. Haciyeva®, N.N. Mustafazada', 1.9. Dliyev', F.X. Qohromanova'
"AMEA Mikrobiologiya Institutu, *E-mail: azmbi@mail.ru

’Baki Déviat Universiteti

Aparilan todqiqatlarin naticosinds Azarbaycan florasina daxil olan dorman bitkilorinin mikobiotasi
todqiq edilmis vo miioyyon edilmisdir ki, niimuno gotiiriilon 83 bitki noviinds 117 név goébalok
yayllmigdir. Qeyds alinan gobaloklarin 2/3 hissasi anamorf gobaloklara, qalanlari isa bazidiomisetloras,
askomisetlors vo zigomisetlors aiddir. Darman bitkilarinds yayilmasi qeyds alinan gobsloklar arasinda
ham fitopatogenlor, hom toksigenlor, hom ds allergen gobaloklorin olmasi da miisyyon edilmisdir.

Acar sozlar: mikobiota, dorman bitkilori, rastgalma tezliyi, fitopatogen, toksigen

GIRIS

Molum oldugu kimi ali bitkilorin bir ¢oxu
dorman ohamiyyatlidir vo insanlar hals gadim
zamanlardan bari onlardan bu va ya diger xastaliyin
miialicosindo istifado etmiglor (JlamupoB u np.,
1988). Bela xiisusiyyato malik bitkilor Azorbaycan
florasindada genis rast golinir ki, hazirda onlar
Azorbaycan florasinda 1545 novls tomsil olunurlar
ki, bu da Azarbaycan florasina daxil olan timumi
bitki novlorinin 34,3%-ni togkil edir (Mehdiyeva,
2011). Qeyd etmok lazimdir ki, bu saya basqa
yerlordon gotirilorok yerli soraito introduksiya
edilon novlords daxildir.

Bu giin Azorbaycanda rast golinen dorman
bitkilorindon adi balqabaq (Cucurbita pepo L.), adi
yagtikan (Alhagi pseudalhagi (Bieb.) Fisch.), adi
qusarmudu (Sorbus caucasigena Kom.), adi caytikani
(Hippophae rhamnoides L.), ac1 yovsan (Artemisia
absinthium L.), adi sam (Pinus sylvestris L.), biyan
(Glycyrrhiza glabra L.), dofno (Laurus nobilis L.),
giillxotmini (Althaea officinalis L.), giilinbahar
(Calendula officinalis L.), qumral ovolik (Rumex
crispus L.), zeytun (Olea europaea L.), yapon saforasi
(Sophora japonica L.), gacavar (Acorus celamus L.),
nano (Mentha piperita L.), qargidali (Zea mays L.),
¢Oko (Tilia begoniifolia  Stev.), ¢obanyastigi
(Matricaria chamomilla L.), valerian (Valeriana
officinalis L.), giilobrisin (Albizzia julibrissin
Durazz.), zirinc (Berberis vulgaris L.), pion (Paeonia
L.), rozmarin (Rozmarin officinalis L.), yalanqoz
(Pterocarya pterocarpa (Michx.) Kunth ex ILiljinsk.),
yemisan (Crataegus pentagyna L.) vo digorlori
nisbaton genis yayilmiglardan (Jamupos u ap., 1988;
Qurbanov, 2009; Mehdiyeva, 2011) hesab edilir.

Dorman bitkilori asasen  tarkiblorindoki
bioloji, ilk ndvbado farmakoloji aktivliya malik
olan maddalors goro diqgeti colb edirlor.
Farmakoloji aktiv maddsler isa kimyovi torkibino
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goro  mixtolif olurlar vo hazirda onlarin
sistemlosdirilmasindo  (www.medunica.info/svede
niy/obsvedeniy.htm) bu xiisusiyystdon do genis
istifads edilir.

Azorbaycanda yayilan derman bitkilerinin bir
coxu aparilan miixtolif xarakterli todqgiqatlarin
predmetino ¢evrilibdir vo onlarin sistematikasi,
botaniki-cografi  rayonlar iizro  paylanmasina,
mongaying, terapevtik xiisusiyyatlorine goéro genis
todqiq edilmisdir (JJammpoB u ap., 1988; Qurbanov,
2009; Mehdiyeva, 2011). Lakin dorman bitkilarinin,
istor Azorbaycan florasina aid olan, istorso do
introduksiya olunan névlerin  sistemli  gokildo
mikoloji, o climlodon fitopatoloji aspektdo todqiq
edilmayibdir vo yalniz aparilan bozi todgigatlarda
goboloklorin maskunlagma yerlori gostarilorkon, bu vo
ya digor dorman bitkilorinin adlarma da rast golmok
miimkiindiir. Baxmayaraq ki, hor il  gdbaloklorin
torotdiyi xastoliklor naticesindo bu vo ya digoer
novlorin mohsuldarligi kifayst qodor azalir, bir ¢coxu
mohv olur vo naticads populyasiyada fardlorin say1
azalir (XoxpsikoB u ap., 2003). Bunlarin qarsismim
alinmasi, yoni miisahido olunan menfi xarakterli
tosirlorin  aradan qaldirilmast  {igiin - kompleks
tadbirlorin  miioyyan edilmasi iigiin  iso derman
bitkilorinin mikobiotasinin, xiisuson onun patogen
niimayondolorinin ohatoli sokildo todqiq edilmosi,
gobolok-sahib  bitki  arasindaki  miinasibotlarin
formasinin aydinlagdirilmas: ¢ox vacib vo aktuallig
ilo segilon masolalordendir ki, toqdim olunan igin do
magsadi bu istigamoatdo olan problemlarin hallina
yonalmasi magsadoauygun hesab edilmigdir.

MATERIAL VO METODLAR

Bu mogsadlo torofimizdon miixtalif yerlords
(tobii vo slini mesolordo, baglarda, ¢ollordo,
otlaglarda vo AMEA-nin Markazi Nobatat baginda)
yabani halda biten, eloco do madanilegdirilon derman



bitkilorindon niimunslor gotiiriilmiis vo ilk olaraq
goboloklarin ndv tarkibinag gors analiz edilmisdir.

Niimunslorin  gotiiriilmesi vo analiz igiin
hazirlanmas1 mikoloji todgiqatlarda istifado edilon
malum  metod vo  yanagmalara  (Meroapl
AKCIIEPUMEHTANIbHOM MuKosiorun, 1982), eloco do
bizim avvalki islorimizo (EroboB u mp., 2010, 2011)
asasan hoyata  kecirilmisdir. ~ Goboloklorin
identifikasiyas1  kultural-morfoloji  vo  fizioloji
olamatlora osaslanan toyinedicilordon (Ellis, 1971;
Subramanian, 1971; Menbauk, 1977; Ilumormmdko,
1977 a, 6, 1978; Gerlach and Nirenberg, 1982; Kirk et
al., 2001; Jleurun u Trotepes, 2003), eloco do CAB-
m baza molumatlarindan vo s.-don istifado edilmoklo
hayata kegirilmisdir. (http://www.cbsknaw.nl/databases
and www.indexfungorum.org/Names/fungic.asp).

NOTICOLOR VO ONLARIN MUZAKIROSI

Indiyo kimi aparlan todgigatlarda Azorbaycan
florasma daxil olan 83 ndv dorman bitkilorinds 104
gobalok noviiniin yayilmasi askar edilmisdir ki, onlarin
haqqinda molumatlar iimumilosdirilmis sokildo 1-ci
cadvoldo wverilir. Goriindiiyli kimi, qeyde alman
gobaloklar arasinda on genis nov torkibi ilo Ascochyta,
Aspergillus, Fuzarium, Penicillium va Septoria cinslori
xarakterizo olunur ki, onlara xas olan novlorin say1 7-
11 arasinda yerlosir. Umumiyyatlo bu cinsloro aid
novler iimumilikde dorman bitkilsrinds qeyds alinan
gdbaloklorin 45,2%-ni toskil edir. Umumiyyatla geydos
alinan mikromisetlorin oksariyyati, toxminon 2/3
hissosi anamorf gobaloklors aidir. Qalan gobaloklar iso
bazidiomisetlor, askomisetlor vo ziqomisetlors aiddir.

Dorman bitkilorindo geydo alinan bazidili
goboloklorin  ksilotroflara aid niimayendslarinin,
yoni makromisetlorin say1 o qoder do ¢ox deyil,
belo ki, onlar dorman bitkilorinin mikobiotasinda
comisi 5 cinss aid 9 novle tomsil olunurlar. Bunun
sobabi onunla bagldir ki, ksilotrof gobeloklora
agaclarda moskunlaga bilirlor vo Azorbaycan
florasina daxil olan derman bitkilorindon comi 122
novil agacdir. Tadgiqatlarin gedisinds iso onlarin
yalniz 10 ndviinden niimuns gotiirilmiisdiir.

Molumdur ki, dorman bitkilorinin oksariyyati,
yoni 77%-i xalq tobabatinds istifado edilir vo
onlarin istifade formasi bu vo ya digor bitkinin
qurudulmus halda olan vegetativ vo ya generativ
orqanlarindan istifads edilir. Bu prosesin, yoni
dorman bitkilerinin tedartikii vo istifadoys hazir
formaya gotirilmasi agiq sistemds bas verir ki, bu
da orada miixtolif goboloklorin moskunlagmasina
sabab olur. Digor torafdon, gobelok hiiceyrasinda
bag veron lizis prosesi noticesindo onlarin
metabolitlori, o ciimlodon mikotoksinlorido dorman
bitkilorino kegir ki, onlarin bir ¢oxu insan
saglamligi iiclin ¢ox tohliikalidir. Bu baximdan

Muradov va b.

todgiqatlarin gedisindo dorman bitkilorindo yayilan
gobaloklorin toksigenliyine vo allergenliyino gora
xarakterizo edilmoesi maraq dogurur. Miioyyan
olunmusdur ki, qeydo alinan novlorin igorisindo
hom sgarti patogen (opportunist), ham toksigen, ham
allergen gobsloklor kifayot qodordir. Tohliikali
cohotlordon biri do odur ki, bu gobsloklor hom
dorman bitkilorinin bdylimesi prosesinds, hom do
onlardan istifadoe {¢iin alman quru kiitlado
miisahido olunurlar vo nisbaton yiiksok rastgolmo
tezliyi ilo =xarakterizo olunurlar. Mosoalon, insan
saglamhigi Uglin ciddi tohlike monbayi olan
mikotoksinleri sintez etmo qabiliyystine malik olan
Aspergillus flavus LK., A.fumigatus Fres., A.ochraceus
Wilhelm., Fusarium oxysporum Schlecht.,
F.moniliforme Sheldon, Penicillium cyclopium West-
ling vo s. kimi gobeloklorin tadqiq edilon niimunslor
izra rastgalma tezliyi 8,6-35,4% arasinda yerlosir.

Dorman bitkilorinds ~ yayilmasi geyds alman
gobaloklor arasinda fitopatogenlorde az deyil ki,
onlarinda on genis yayilmis cinslorinin xarakteristikasi
imumi sokilds asagida verilir.

Septoria cnsina aid olan gobaloklar bitkilorde
miixtolif patologiyalar toradirler ki, bunlari da timumi
sokildo Iokolik =xastoliyi adlandirirlar. Bu cinsin
niimayondslori Azorbaycanda da genis yayilib vo
miixtolif Dbitkilordo analoji patologiyalar toradir.
Aparilan todqiqatlarda dorman bitkilorindo Septoria
cinsinin 11 ndviiniin yayilmasi1 agkar edilmisdir ki,
onlarmda yayilmasi qeyds alman bitki ndvlorinin say1
20 olmusdur. Qeyds alinan ndvlorin oksoriyyati (8
ndv) asasan konkret sahib-bitkide maskunlasa bilir.
Maosoalon, S.iridis C.Massal yalmz siisonds (/ris
germanica), S.primulae Buckn. novruzgiiliinds
(Primule heterochroma Stapf.), S.violae Rabenh.
iso yalniz  bondvseds (Viola arvensis Murr.)
moskunlasa bilir. Septoria cinsinin sahib bitki
siyahist bir godor genis olan noévlorido var, lakin
tadqiqatlarin  gedigindo  Azorbaycanin  derman
bitkilorinds belo novlerin say1 3 olmusdur ki,
onlarinda hor biri 3-5 bitki néviinde maskunlasa
bilir. Maraqhdir ki, Septoria cinsinin yayilmasi
geyds alman ndvlorin 5-i (S.brunneoola (Fr.) Niessi,
S.gentianae Thuem., S.iridis, S.primulae, S.violae)
Azorbaycan soraitinds ilk dofadir ki, miisahido olunur.
Phyllosticta cinsina aid gobolok novleri asasen
bitkilarin filloplaninda maskunlagirlar ki, tadqgiqatlarin
gedisindo miioyyon olunmusdur ki, onlarin rast
golindiyi bitkilor iso 4 cinso 7 ndve aiddir.

Bu cinsin niimayandoloride lakolik xostaliyi
toradirlor. Masalon, Ph.polemonii A.A.Sm. qizilgiilds
(Rosa L.), Ph.sophorae Ellis et Everh. soforada
(Sophora flavescens) qeyd edilon xastoliyi toradir.
Phyllosticta cinsinin sahib bitkiloro miinasibati do bir
godor mohduddur, yoni qeydo alnan novlorin
oksoriyyotinin (5 ndv) yalmz bir bitki ndviindo
yayilmasi agkar edilmisdir.
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Azarbaycan Florasina Daxil olan Darman

Cadval 1. Dorman bitkilorinds rast galinan gobaloklor va onlarin sahib bitkilorinin imumi xarakteristikasi

Sira Ne Cins Novlorin say1 Sahib bitkinin cins torkibi
Acremonium 1 Rosa
1 Alternaria 5 Artemisia, Calendula, Crataegus, Daucus, Iris, Olea,
Pyrethrum, Sorbus, Viburnum, Zea
2 Ascochyta 8 Aconitum, Crataegus, Laurus, Primula, Rumex, Sorbus,
Valeriana, Verbascum
3 Aspergillus 10 Crataegus, Glycyrrhiza, Paeonia, Pyrethrum Sorbus,
Rumex
4 Botrytis 1 Artemisia, Crataegus, Heliantus, Iris, Paeonia, Rosa,
Viola
5 Cersospora 1 Paeonia,
6 Cladosporium 4 Iris, Paeonia, Rosa, Sorbus
7 Colletotrichum 3 Viola
8 Fomes 1 Tilia, Salix, Quercus
9 Fomitopsis 2 Ficus, Sophora, Tilia, Quercus
10 Fumago 1 Sorbus
11 Fuzarium 7 Crataegus, Olea, Pyrethrum, Zea
12 Inonotus 1 Morus, Sophora
13 Ganoderma 2 Tilia, Pterocarya, Quercus
14 Marssonina 1 Rosa
15 Monilia 1 Berberis, Crataegus, Sorbus
16 Mucor 5 Artemisia Crataegus Glycyrrhiza Sorbus
17 Pencillium 11 Crataegus, Paeonia, Pyrethrum
18 Phoma 3 Berberis
19 Phyllosticta 6 Crataegus, Rosa, Sophora,Verbascum
20 Phomopsis 1 Berberis
21 Ramularia 4 Sorbus
22 Rhizopus 1 Paeonia
23 Rhizoctina 1 Heliantus, Zea
24 Septoria 11 Aconitum, Iris, Valeriana, Crataegus, Convolvulus,
Paeonia, Polygonum, Pyrethrum, Sorbus, Primula,
Tanasetum, Valeriana, Veronica, Viola
25 Stemphylium 2 Ficus, Heliantus
26 Sclerotium 1 Crataegus
27 Trametes 3 Hippophae, Tilia, Sophora, Pterocarya
28 Trichoderma 3 Crataegus
29 Trichotecium 1 Rosa
30 Verticillium 2 Heliantus, Olea
Alternaria cinsino aid ndvlerindo bitkilordos  patologiya toradir. Bu cinsin  niimayondoslori

torotdiyi xostolik lokalik adlanir ki, onlarinda arasinda
on genis yayilan1 vo daha genis spektrli sahib bitki
siyahisma malik olam A.alternata (Fr.:Fr.) Keyssl.,
eloco do A.tenuissima (Kunze: FR.) Wiltshire hesab
edila bilar. Belaki, birincinin sahib bitki siyahisina 9,
ikincininking isa 7 bitki cinsinin adi daxildir. Siisondo
rast golinon A.iridicola (Ellis et Everh.) J.A.Elliot vo
giilinbaharda rast golinon A.calendulae Ondrej 1%-
don az rastgalmo tezliyi ilo xarakterizo olunsalar da,
onlarin Azarbaycan soraitinde yayilmasinin qeyds
alinmasi ilk dofadir.

Ascochyta cinsino aid goboloklorin  substrat
siyahis1 da genisdir vo onlarm sahib-bitkilorde amolo
gotirdiklori  xostolik  askoxitoz adlanir. Maosalon,
A.patogonica  Speg.  kopanokgigokds  (Aconitum
nasutum  Fisch.), A.verbasci Sacc. FEt Speg.
sigirquyrugda  (Verbascum  thapsus L.) analoji
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imumiyyotlo Azorbaycanda genis yayiliblar, buna
baxmayaraq todqigatlarin gedisinde novruzgiiliinds
askar edilon A4.primulae Trail, pisikotunda (Valeriana
officinalis L.) qeydo alinan A.valerianae A.L.Sm. et
Ramsb. Azarbaycan mikobiotasi iigiin yenidir.

Anamorf gobsloklorin sahib bitki cinslori {izra
paylanmasinin analiz edilmasi naticesinde aydin oldu
ki, Crataegus vo Sorbus cinslorinin mikobiotasi noév
torkibine goro daha zengindir, beloki, todqiqatlarin
gedisindo onlarda anamorf gobaloklorin  miivafiq
olaraq 34 vo 31 noviiniin yayilmasi askar edilmisdir.

Belolikla, aparilan todqgiqatlar ~ Azarbaycan
florasma daxil olan derman bitkilorinds yayilmasi
geydo alinan anamorf gobaloklor haqqinda tosavviirlori
geniglondirmoklo yanagi, Azorbaycan tabistine xas
mikobiotasna aid edilon xeyli noviin yayilmasmi da
agkar etdi.
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AzepOaiirzkana

B pesymbraTe mNpoBENEHHBIX HCCIENOBAaHWK ObUIAa H3y4eHa MHUKOOHWOTa JIEKapCTBEHHBIX PACTeHHH,
BXOJSIIUX BO Quiopy AsepOaiipkaHa v ObUIO ONPEICIICHO, YTO BO B3ATHIX 00Opa3iax 83 BHIOB pacTeHUH
Obuto pacmpoctpaneHo 117 BumoB rpuboB. M3 oTMedeHHBIX TpuOOB 2/3 OTHOCHIIMCH K aHaMOpP(HBIM
rpubaM, a ocTajdbHBIC K 0a3HINOMHUIIETaM, aCKOMHUIIETaM U 3uroMurieraM. Cpeau rpuboB, pacrpocTpaHeHne
KOTOPBIX OTMEUYEHO B JIEKAPCTBEHHBIX PACTCHUSAX OBUIM OMpENesIeHbl U (PUTOMATOTCHBI, U TOKCUTEHBI, U
aJJIepreHHble rpUOBbI.

P.Z. Muradov, N.Sh. Hajiyev, N.N. Mustafazade, I.A. Aliyev, F.Kh. Ghahramanova
The General Characteristic of the Anamorphic Fungi of Medicinal Plants of the Flora of Azerbaijan
As a result of the researches micobiota of medicinal plants of the Azerbaijan flora has been studied and it
was identified 117 fungi species in sampled 83 plant species. 2/3 of identified fungi belongs to anamorphic

fungi, and others to basidiomycetes, ascomycetes and zigomycetes. Among these fungi found in medicinal
plants phytopathogenic, toxigenic and allergenic fungi were determined.
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Miiqaddas Hind Xiyarimn (Momordica charantia L.) Abseronda Introduksiyasi

A.D. Mehrahyev

AMEA-nmn Moarkazi Nobatat Bagi, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan,

E-mail: sevffl@mail.ru

Ilk dofs Abserona havaskar taravozgilor torafindan gatirilorak introduksiya olunmus va 2008-ci ildon Mor-
kazi Nobatat Baginda Hind xiyar1 adi ilo becorilmays baslamis Momordica charantia L. noviiniin morfo-
loji alamatlari, bioloji xiisusiyyatlori, fenologiyasi vo aqrotexnikasi verilmisdir.

Agar sozlar: Hind xiyar:, Momordica charantia, introduksiya, morfoloji alamatlor

GIRIS

Abseron florasinin yeni bitki névlori ilo zon-
ginlosdirilmasi, xiisusilo dekorativ bageiligda ek-
zotik bitkilorin introduksiyasi homiso oldugu
kimi, miasir dévrde do 6z aktualligini saxlayir.
Bu baximdan boazok-baggciligda xiisusi digqgst ¢o-
kon, 6z ekzotik gorkami ilo secilon, xiisusilo mey-
volorinin yetisib-agilma dovriinde daha da ba-
ximli olan va eyvanlarin, séhbatkeslorin, pance-
ralorin va s. saquli yasillagdirilmasinda miivoffo-
qiyystlo istifado olunan bitkilordon biri do mo-
mordikadir (Momordica charantia L.).

Hazirda Rusiya orazisindo, Giirciistanda bu
bitki hind xiyari, hind nar1, ¢in aci gabagi vo s.
adi ilo becorilir.

MATERIAL VO METODLAR

Miigaddss hind xiyarimin (Momordica cha-
rantia L.) toxumlar ilk dofo 2008-ci ilde Giircii-
stanli hovaskar toravazgilordon toxum miibadilosi
vasitasilo aldo edilorok, Moarkozi Nobatat Bagina
introduksiya edilmisdir.

Tadgigatin metodikasi olaraq, ilk clicartilorin
vo osas zogun inkisaf dinamikasi I.T.Vasilgen-
konun (1960), A.A.Molganovun va V.V.Smirno-
vun (1967) toklif etdiklori metodika osas
gotirtilmiisdiir: tocriibalor noviin 3 niimayandasi
iizorindo aparilmaqla Ol¢moalor hor ayin son
giiniinds yerins yetirilmisdir.

Tadqiq etdiyimiz néviin toxumla c¢oxaldil-
mast M.K.Firsovaya osason aparilmisdir (®up-
coBa, 1955). N6v uzarinds fenoloji miisahidalorin
tadqiqi Rusiya Bas Nobatat Baginin hazirladigi
metodika oasasinda aparilmisdir (Anekcanaposa u
ap., 1975). Todgigat zaman asagidak: fenoloji
miisahidalor geyd olunmusdur: sopin vaxti, lopa
yarpagqlarin amoals golmasi, ilk haqiqi yarpaglarin
omalo golmasi, ¢icokloma, meyvaverma, meyvalo-
rin tam yetismasi, mohsulun sonu, vegetasiyanin
sonu. Qeyd olunmalidir ki, hor iki soraitdo vo
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biitlin variantlarda toxumlar 3 sm darinliys bas-
dirilmagqla yuva isulu ile vo hor yuvaya 3 oadoad
toxum sapilmakls okilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Momordika (Momordica L.) Qabaqgigaoklilor
(Cucurbitaceae) fasilosing aiddir. Asiya, Afrika va
Auvstraliyada 40-dan ¢ox névil yayilmigdir. Homin
névlar igarisinda 6z dekorativliyi ils segilon vo be-
carilms areali nisbatan genis olan névlarindon biri
momordika xarantiadir (Momordica charantia L.)
(IInpsieBa, 2006).

Votoni Hindistan hesab edilon bu név birillik
ot tipli sarmasan bitki olub, 5,5 m qadar uzana
bilir.

Go6vdasi 4 tilli, kobud, xirda tiikciiklii vo ¢ox
elastikdir. Yarpaqlar1 5-7 dilimli — barmagqvari,
iistdon ziimriidii-yasil, alt torafdon iso agig-yasil
ronglidir. Zog iizorindo hor 5-7 sm-don bir
bugumlar, hor bugumda iso bir torafds yarpaq,
garsi torafds iso 25 sm-a godor uzunlugda olan
bigciglar formalasir. Yarpaq ve bigciglarin sathi
zaif-tiikcuklidiir. Bitki bigciglar1 vasitasilo hoar
hansi dayaga dolanaraq inkisaf edir. Hor yarpaq
goltugundan parlag-sar1 rongli orta irilikde ¢i-
¢oklor omaloa golir. Cigoklari otirlidir. Bitki birevli,
cicoklor isa bircinslidir. dvvalca erkak ¢igakloar,
sonra isa disi ¢igoklar formalasir.

Meyvasi uzunsov, ellipsvari, uzunlugu 15-25
sm, diametri 3-5 sm-dir. Ovvalca yasil, yetisdikda
isa quzili-sar1 ranglidir, agilandir. Meyva yetisdiyi
va acildig1 dovrds bitki daha dekorativ gériiniir.
Meyvalorin sothi qabarhidir. Toxumlar yasti-
uzunsov, qonur rangli olub, sothi qirmizi rongli
sirintohar sirali lat hisso ilo shato olunmusdur.
Lot hisso yeyilondir. Bir meyvoads 10-25 adad to-
xum olur. Meyvalor tam yetisdikds partlayib ti¢
hissoya boliiniir vo igarisindoki qirmizi yanliql
toxumlar aydin gériiniir (Sok. 1).



Sak. 1. Miigaddss hind xiyarmin yetismis meyvasi va
toxumlari.

Bitki biitiin vegetasiya miiddati hom inkisaf
edib boyliyiir, ham dos ¢i¢akloyib meyva amalo go-
tirir. Eyni vaxtda kol {izorinds hom ¢i¢ok, hom ye-
tigmomis vo ya yariyetismis meyva, hom do tam
yetigib agilmis meyvalor miisahids edilir. Ona gora
do bitki biitiin vegetasiya boyu cox dekorativ
gorkomds olur ki, onun bels xiisusiysti bozok -
baggiliq ii¢lin boyiik shamiyyat kasb edir (Sak. 2).

Sok. 2. Istixana soraitindo becorilon miiqoddes hind
xiyari.

Hind xiyarmin toxumlari torafimizden ilk do-
fo 2008-ci ildo hom istixana, hom do agiq soraitdo
3 variantda (tokrarda) sopilmis vo asas zogunun
boyiims dinamikasi dyronilmisdir (Codval 1 va 2).

Mehraliyev

Eyni zamanda bitki izarinds fenoloji miisahidalor
(Cadval 3) aparilmisdir.

1 vo 2 sayli cadvallorin miiqayisali tohlilindon
molum olur ki, may ayinda havanin temperaturu-
nun nisbaton asagi oldugu bir dévrda, ¢ol sorai-
tinda bitkinin asas zogu torpaq qidasindan asili
olaraq 5-15 sm uzandigi halda, bu rogem istixana
soraitindo 100-150 sm toskil etmisdir. Umumiyyat-
ls iso glindoalik miisahidolorimiz gostordi ki, hava-
nin temperaturu 20°-don asagi olduqda hind xiya-
rinda bdyiimo dayanir.

1 vo 2 sayli cadvallorin tohlilindon hom da
molum olur ki, hind xiyar1 qida maddslorino ¢ox
tolobkardir. Bels ki, vegetasiyanin sonunda istixa-
na soraitinds adi torpaqda bitkinin asas zogunun
uzunlugu 298 sm oldugu halda, peyin va giibra
garisdirilmis gidal torpaqda bu rogom 443 sm,
torf qarigiginda iso orta hesabla daha yiiksok 530
sm olmusdur. Bitkinin ¢6l soraitindo asas zogunun
inkisafi nisboton zoif olur, yani vegetasiyanin so-
nunda bu roqam adi torpaq soraitinds 80 sm, qi-
dali torpaqda 409 sm, torfda iso 468 sm olmusdur.
Bunu da onunla slagadar edirik ki, istixana sorai-
tinda, bitki giiclii kiiloklorden heg bir aziyyat ¢ok-
madiyi halda ¢6l1 soraitinda bels kiiloklor bitkinin
inkisafina xeyli doracads manfi tosir edir.

Hind xiyarmin ssas zogunun istixana va ¢ol
soraitindo bdylims dinamikasmin todqiqi, homgi-
nin fenoloji miisahidslor naticesinde malum ol-
musdur ki, bitki isigsevondir. Yarimkolgo sorai-
tindo becoarilon niimunslor vegetasiya dovriindo
¢ox az ¢i¢aklayir, aksina bitkinin becarildiyi arazi
na gador giinasli olsa onun boyiimasi, ¢igokloma
faizi vo meyva omolagatirma amsali daha siiratli vo
artiq olur. Bitki {izorindo fenoloji miisahidolor
zamani ham do moalum olmusdur ki, slverisli tor-
pag-iglim soratindo vo yemlomo giibralorinin
miitamadi totbiqi noticosindo kollar ilk saxtalar
diisana gadar bol ¢icokloyib meyva amala gatirir-
lor. Hind xiyarinin Abseron soraitinds fenoloji
miisahidasinin tadqgiqgi naticasinds malum oldu ki,
o istiliya ¢ox tolobkardir. Bels ki, bitkinin toxum-
lar1 torpagin temperaturu 18-20°-yo qalxdigda
clicormays baglayir. Bu temperatur normasi Abse-
ronda ancaq aprel aymin 3-cii ongiinlilyli vo may
aymin ovvalloring tasadif edir.

Cadval 3-tn tohlili gostorir ki, hind xiyari-
nin ¢igoklomosi ayri-ayri illordo may aymin 3-cii
ongiinlityiindon baslayaraq, noyabr ayinin orta-
larma godor, yoni, toxminon 150 giino godor da-
vam edir. Meyvalorin amolo golmasi iso iyun ayi-
nin 1-ci ongiinlityiindon baslayib noyabrin 2-ci
ongiinlitylina, yoni 120 giina gadar davam edir.
Eyni zamanda fenoloji miisahidolor naticasinda
molum olmusdur ki, Abseron soraitindo hind
xiyarmin vegetasiya dovrii uzunlugu 180 giinag
godordir.

175



Miiqaddas Hind Xiyarmmin (Momordica charantia L.)

Cadval 1. Miigaddas hind xiyarinin asas zogunun istixana saraitinds boyiima dinamikasi, sm-1s (2009-cu il)

Variantlar . qidali torpaq (qum, meso

Aylar adi torpaq torpagi, yanmig peyinl:1:1) torf

aprel 10,0£3,0 18%4,0 50,0%3,5
may 100,0%4,0 120,0%5,0 150,04,0
imumi 110,0+4,0 138,0£5,0 200,0£4,0
iyun 80,0+3,0 90,0£4.,0 100,0£2.,0
imumi 190,0%3,0 228,0+4,0 300,0£2,0
iyul 50,0+2,0 70,0£3.0 80,0+3,0
imumi 240,0£2.0 298,0£3.0 38,0130
avqust 30,0%3,5 60,0£3,0 70,0£5,0
imumi 270,0£3,5 358,0+3,0 450,0£5,0
sentyabr 20,0£3.,0 60,0£2,0 50,0£3,0
imumi 290,0%3,0 418,0£2,0 500,0%3,0
oktyabr 8,0+1,5 25,0£2.,0 30,0120
imumi 298,0%1,5 443,012,0 530,0£2,0
yekun 298,0£2.0 443,0£3.,0 530,0+3,0

Cadval 2. Miigaddas hind xiyarinin asas zogunun ¢6l saraitinds boyiima dinamikasi, sm-la (2009-cu il)

Variantlar

qidali torpaq (qum, meso

Aylar adi torpaq torpagi,yanmis peyinl:1:1) torf
may 12,0£1,0 80,0+1,5 90,0£1,0
iyun 15,0%0,5 85,0£1,0 105,0+1,0
imumi 27,0£0,5 165,0£1,0 195,0£1,0
iyul 20,0%0,5 90,0%1,0 107,0%0,5
imumi 47,0%0,5 255,0+1,0 302,0%0,5
avqust 18,0£1,0 87,0+0,5 98,0£1,0
imumi 65,0£1,0 342,0%0,5 400,0+1,0
sentyabr 16,0£1,5 55,0£1,0 55,0£1,0
imumi 81,0+1,5 397,0+1,0 455,0£1,0
oktyabr 5,0£1,0 12,0£1,0 13,0%1,5
imumi 86,0+1,0 409,0£1,0 468,0x1,5
yekun 86,0%0,5 409,0+1,0 468,0+1,5
Cadval 3. Hind xiyarmin Abseronda agiq saraitds fenologiyasi
- g 'z & —gl'b Cigokloma Meyvo verma g _ % g g
g TE |22 “F 02 | & S B
ke > £g | 223 SE |§ |FE |52
= g Sq | T8 & . = = ez | 3 S 3 £ g
o, > @ & & 79 5 5
& 0@ | S8 3 g 3 g oL | & 50 &n N
& RE |2 |% |2 |8 | =70 |2 |2
— a¥
2008 251V | 02.V 09.V 25.V | 15.XT | 05.VI | 10.XI | 30.VI | 25.XI | 30.XI 189
2009 251V | 0LV 08.V 22.V | 11.XT | 02.VI | 08.XI | 25.VI | 22.XT | 26.XI 180
2010 251V | 03.V 09.V | 03.Vi | 18.XI | 25.VI | 10.XI |20.VII | 27.XI | 29.XI 180
Nohayat,  Momordica  charantia L. kiitla ilo 6rta bilir.

noviiniin Abseronda introduksiyas1 asagidaki
naticalara golmoya asas verir:

1. N6v Abseronda yalniz gidali torpaq
miihitinds vo bol suvarma soraitindo miivoffo-
giyyatlo becarilir.

2. Istiliyo vo isiga ¢ox tolobkardir, kélgo vo
yarimkolgs soraitinds ¢igoklomir.

3. Cox intensiv bdyiima qabiliyyatino ma-
lik oldugundan, becorildiyi sathi az vaxtda yasil
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4. Ik soyuglar diisona qgoder cicokloyib
meyva amala gatirdiyindan biitiin vegetasiya or-
zinda, yoni 150 giina qadoar bitki dekorativ gor-
kamds olur ki, bu da bozok — bagciligda boyiik
shomiyyat kosb edon amillordon biri hesab olu-
nur.



Mehraliyev
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A.Jl. MexpanableB
Momordica charantia L. u ero "HTpoAyKIusi Ha ANiepoHe

VYcnemHo BeIpaliiBaeMblii Ha ATIIIIEPOHE TOJIBKO B YCIOBHUSIX IMOYBEHHOM MUTATENBbHOM cpebl U OOMIBHOTO
MOJIMBA, 3TOT BHJI OYCHb TPEOOBATENBHBINA K TEIIy U CBETY, B TEHUCTHIX M MOIYTCHUCTHIX YCIOBHUSIX HE
useteT. OOHOBPEMEHHO, UMEsl OY€Hb HHTEHCHBHBIM POCT, cl1I0cCOOEH B OYEHb KOPOTKHH CPOK MOKPHITH BO3-
JeIIbIBa€MYyI0 IIOBEPXHOCTb 3€JI€HHOM Maccoil. OOpa3oBaBLIMECS 10 HACTYIUICHMS IIEPBBIX XOJOOB IOCIE
LBETEHU TUIOBI B TEUEHUE BCETO BETETAIIMOHHOIO Mepuoaa, noutu Ao 150 nHel, npuaaroT pacTeHuto ae-
KOPaTHBHBIN BUA, a 3TO OJHH U3 IMIaBHBIX (PaKTOPOB B CaJ0BO-NIAPKOBBIX HACAKACHUSIX.

A.D. Mehraliyev
Momordica charantia L. and its Introduction in Absheron

At last, species of Momordica charantia L. allows coming to the following results introduction in the
Absheron: The species is very pretender to only in the environment of nutritious land and condition of the
rich water successfully to the warmth and light in the Absheron, does not blossom in the condition shade and
half hade, to have ability for very intensive growth, in little time can cover cultivating surface with green
mass. Till the first cold falls, during all vegetation, that is about 150 days because fruit formed having
blossomed, plant is in the decorative appearance and this is considered one of the factors to assume great
importance in the decoration and gardening.
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Etikadan Bioetikaya Dogru Yol: Yeni Diisiinca Torzina, Marhomata va

Xeyrxahhiga Cagiris

ML.T. Abbasova, $.M. Haciyev*, T.M. Agayev

AMEA-nin A.1L Qarayev adina Fiziologiya Institutu, Sorifzada kii¢. 2, Baki, AZ 1100,
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Isin magsadi antik dévrdon miiasirliys qodor falsafoda vo ictimai fikirds etik baxislarin tokamiilii vo
asas qayosi. vahid elm sistemindd etikamin yeri vo alagolori, boyiik miitofokkirlorin insanlarda vo
comiyyatds gormok istadiklori oxlaqi-monavi doyarlar, etik asaslar iizorinds bioetikanin meydana
golmasini sortlondiran sabablar, bu yeni elmi-praktik sintezin mahiyyati va inkisafi haqqinda bilgilori,
nazar-diqqato catdirmaqdir. Maqalods bioetik konversiyasinin miiasir comiyyat iiciin shomiyyati,
xeyrxahliq vo moarhamot ideologiyasinin hor bir kas iiciin vacibliyi, tacriibi biologiya va biotibb
sahasinds aparilan vo heyrat doguran fundamental tadqiqatlarda bioetik prinsip vo normalarin
gozlonilmasinin zaruriliyi masalalari 6n planda qoyulub.

Folsofodo oxlaq, etika tolimlorinin ilk
yaradicilar1 antik dovriin boyiik miitofokirlori —
Qorbdo Sokrat, Hippokrat vo Aristotel, Sorqds isa
Li Er, Konfusi vo Budda sayilir (UBanos, 1988).
Sokrat insan oxlaqr vo monoviyatt haqqinda 6z
midrik baxiglar1 ilo tarixa diisiib. O, insanlari,
xlisusilo do cavanlari kobud chtiraslardan vo sor
omollordon qagmaga, odaloti, morifoti, miidrikliyi,
morhomat vo xeyrxahligi istiin tutmaga, ganuna
parastisliyi va votandasliq borcunu layiqinca yerine
yetirmoyo cagiran ilk boyiik moralist, dndor oxlaq
nazariyyagisi olub. Sokratdan bu yana qodim
yunanlar arasinda boyiik tobib Hippokratin adi da
¢ox magshur idi. Hippokrat tibb tarixinds tebibliyin
ilk etik kodeksi yaradib. “Hippokratin andi” kimi
sOhrot tapan bu tibbi kodeks miiasir dovrde do
hokimlor iiciin niimunavi olan ¢ox ciddi tezislor
irali siirmiisdii (Opios, 2005).

Aristotel folsofado elmi etika qolunun asl
yaradicilarindan olub. O bdyiik filosof va universal
miitofokkir kimi moshurlasanda etika haqqinda
diisiincalorini nasilli tobiblor ailasinden ¢ixmig va
Makedoniya sah1 yaninda saray hokimi olmus atasi
Nikomaxa hasr etdiyi ‘“Nikomaxin etikasi”, adl
osorindo habelo “Bdyiik etika”, “Evdemin etikas1”
traktatlarinda oks etdirib. Aristotel etikan1 miicarrad
bir formada tesvir etmirdi, onu comiyyat v insanlar
xlisusilo do agil vo kamala ¢atan insanlar, {i¢iin
gorokli olan hoyatt tolim, hokimlik pesosi,
xeyrxahliglar kodeksi ilo sixi bagh olan, amali
harokot vo foaliyyot iiclin zoruri hesab edilon
fundamental, mofkurovi insan davranigini idars
edon gayda vo ganunlar macollasi kimi goloma
verirdi (boromoios, 1985).

Sonraki  dovrlorde  elmlorin  tosnifatlarini
yaradan filosof vo alimlor etikan1 o vaxtlarda
inkisaf edon vo dobdo olan asas fonnlor sirasinda
yerlosdirirdi. Mosolon, filosof Gassendi montiq vo
fizikadan sonra elmin klassifikasiyasina etikani
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salmigdi. Kantin folsofasindo etika x{isusi yer alir
va onu ¢ox yiiksaya galdirir. Hegel elmlari mantiq,
tabiotin falsofasi vo ruhun folsafasi kimi bolmolora
ayirir, etikani axirincinin onun torkibins daxil idi vo
monoaviyyat  konsepsiyasint  inkisaf  etdirir
(I'yceitnos, 1985).

Elmlar sisteminds etik biliklorin, yoni inkisafi
vo xiisusi ohomiyyoti nozori vo praktik, eloco do
ideoloji baximindan hom klassik, hom do miiasir
humanitar odobiyyatda genis surotdo arasdirilib,
bozilori etikani-oxlag haqqinda elm-folsafonin
humanistik  doyar problematikasi soviyyasina
qaldirir, moenavi miinasibatlori Oyrenon xiisusi
ictimai siiur noévii kimi xarakterizo edir.
Comiyyatdo oxlaq insanin oan giiclii fordi vo ictimai
qiivvalarinden, an dayorli sosial keyfiyyatlorindon
(xassalorindon) biri oldugu oksor etiklor {igiin
siibhasiz va tokzib olunmaz idi. Etikada insanin
insana miinasibati asas predmet sayilirdi vo bela
diistinenlor indi az deyil. Onu da qeyd edirdilor ki,
etik bilikloro sahib olmaq vo hoyatda onlardan
bohralonmok bogor tarixinin bu vo ya digor
dovriinde oxlaqin keyfiyyot durumu-etik biliklsrin
obyektiv aspekti ilo miioyyanlosir. Oxlaqin tarixi
inkisafi kimi, bir tarafdan insan fardlarinin bir-birilo
ictimai baglilig1 digor torafdon onlarn fordiliyi vo
soxsiyyati fonologiyast ilo qirilmaz slaqads
goronlor do olub. Antik yunan folsofosine
gayidanda gérmok olar ki, o dovrds idrak insandan
daha cox tobioto yonolmisdi vo onu yad bir alom
kimi deyil insan ilo homahang oslagado olan bir
alom kimi gobul edilir, tobioati, diinyan1 dork etmok
insan1 dork etmok qodor ohomiyyatli goriiniirdii.
Sokratin  “Oziin 6ziinii dork et!” kolamu,
Heraklitin “Insan tobiotlo birga olmalidir” — kolam1
ila neca do moentiqi baghidir.

Insanin hoyat torzi (vo ya insamin fardiliyinin
vo ictimai mahiyyetinin birliyi) homigo gostorici-
niimunavi dayarlordon biri sayilib. Holo Platon



insan1 hoyat torzi problemini monoviyyatin miitloq
varlig1r problemi kimi sorh etmays caligirdi. Onun
fikrinca, xeyrxahliq he¢ do bir noforin moziyyati
deyil, ona bond olsa da vo ya olmasa da, hor kos
ona ya az, ya da ¢ox ziiliim verir, bu isa onu segan
adamin gilinahidir, burda allah giinahsizdir. Hoyatda
va 6londan sonra da xeyrxahliq insan ii¢iin an vacib
secimdir. Platon etikani elmi predmet soviyyasindo
gormasa do, Aristotel etikani ayrica elm hesab edib
vo bu fikir miiasir etiklor vo elm tosnifatcgilar
torofindon do birmonalt gobul edilib. Bir sozlo,
etikanin folsofi, humanitar, sosial-psixoloji bir
anlam kimi inkisafi vo tosdigqlonmasi istor ke¢mis,
istorsa do indiki comiyyatlor {igiin hoyati bir zorurat
idi. Hoalo Rim modoniyysti dovriinde ds insani
hoyat torzi monoviyyat problemi hesab olunurdu.
Rimlilor manovi hoyat1 soxsi yaradiciliq kimi basa
diisgiir vo onun hiiquqi-inzibati toroflorini do
aragdirib qanuna salirdilar. Orta osrlor, xiisusilo do
Sorq vo Qorb Intibahi dovrleri etik coryanlarin
rongarongliyi  vo  hoyatda borgorar olmasi
tendensiyalarinin giiclonmoasi ilo do xarekterizo
olunur. Sorq moadeniyystindo  monovi-oxlaqi
aspektlor osrlor boyu miidriklorin, miitafokkir-
filosof vo alimlorin, bdyiik poeziya vo nosr
ustadlariin diisiinco vo amallarinda 6z moxsusi
yanasma vo tohlil formalarmi tapmisdir. Sorqin
etika tolimlorindo xeyr vo sor oxlaqi stiurun bir nov
qiymatlondirici-normativ  kateqoriyasina gevrilir.
Etika vo Umumiyystlo falsofs, eloco do badi
yaradiciliq tarixindo xeyr vo sorin izahatlari
birmenali olmayib, miixtalif baxiglar (materialist,
idealist, dini, naturalist, gedonik,evdomonik, utilitar
va s.) movqeylordon verilib, asrdon asrs, xalqdan
xalqa, comiyyotdon comiyyoto doyisilib, bir sira
hallarda isa bu interperitasiyalar ziddiystlarlo dolu
olub (Ypbanwuena, 1988).

Qadim Cindoa etika toalimlari asasan Li Er vo
Konfusi falsafasindon irali golirdi. Li Er hesab
edirdi ki, insanlar bilmak vo eyni zamanda 6ziinii
bilmak, 6z qiisurlarini aradan gétiirmayi bacarmaq
lazzimdir. Xosboxtlik vo boadbaxtlik, birincinin
ikinciyo cevirilmasi miioyyon soraitlorde bas verir,
odur ki, insan 6z davramisinda Ol¢ii vo meyar
bilmolidir, bu halda xosboxtliyin bodboxtliyo
kegmosinin qarsist alina bilor. Konfusiys gora
hakimiyyotdo on loyaqgotlilor olmalidir, hokumatin
monovi niifuzu zoruridir, o xalqmn etimadin
dogurmagi bacarmalidir, aks toqdirde dovlst xalqa
menavi bir dayaq kimi uzun yasaya bilmoz. Ogor
insan 6z hayatinda diizgiin prinsiplora amal etmass,
ondan miisbat he¢ no gdzlomok olmaz. Insan iigiin
insanparvarlik, insanliq, humanistlik boyiik monovi
doayarlardir, bu doyarlor ilk névbados ata vo ogullar,
qardas vo bacilar, dostlar, momurlar vo hokmdarlar
arasinda borqorar olmalidir. Oziine arzu etmadiyini
bagqasina arzu etms, basgasina zoron tosir etmo,
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idaragiliyin giiclii elementi nozakotdir, idaro etmok
iso diizglin horokot etmok demokdir (Mycckwuid,
2000).

Sorq etik fikrindo Buddanin (Siddxartxa
Qaytama) da xiisusi yeri var. Buddizm talimina
gdro insanin ruhi, menavi hayat qanunu, onun
mahiyyati “dord olvan hoaqiqetdadir” - diinyada
ozab var vo hor sey ozabdan kegir, ozab1 doguran
sobablor va oazabdan qurtulus yollar1 var. Bu
hoqgigatlori 6ziine hoyat proqrami kimi gobul
edonlor monovi ucaliga catirlar. Insanin davranis
xotti, onun amollori, monavi xozinasi har kass aid
olan vo her kesin baga diisdiiyii xeyrxahliglardan
ibarat olmalidir. Osas xeyrxahliglar iso Buddaya
gbra bunlardir: hayatin menasini darketma, yalan
miihakimolorden uzaqlasma, zorakisizliq, basqasina
xotor yetirmomoak, oxlaq sorhodlorini gozlomok, 6z
idarasini basqasina dikto etmomok, ehtiraslari
bogmagi bacarmaq (Mycckuii, 2000).

Orob madoniyyati islam dini etikanm1 ¢ox
ylksoyo galdirir, insanlarin yasam torzinin bir sira
vacib prinsip vo qaydalarini irali siirlir vo toblig
edir. Boyiik ilahiyyet kitab1 olan Quranda verilon
12 etik hokmdos gosterilir: etiqadi pozuq olan ford
vo comiyyatdon xeyr yoxdur, ata-anaya hormot vo
itaot insani vozifolorinin basinda durur, 6z insani
haqqum1 basqalar1 ilo bdoliismomok on boylik
glinahdir vo odalotdon ayrilmaqdir, insan ganini
tokmok on boyiik giinahdir, insanin hayati vo
modoni soviyyasi hayat tohliikasizliyi ilo 6lgiiliir,
sorvot  vo  movge sahibi  olmaq insani
doyisdirmomolidir, insan agil vo mithakimo igig1yla
horakat etmoalidir.

Orta osrlorin Sorq vo Qarb, Avropa vo Asiya
maodoniyyatlori imumi etika, peso etikasi, xiisusilo
do hokimlik etikasi ilo bagli masalslori yenidon,
daha konkret monada dilo gotirir. Ibn-Sina
(Abisenna), Ibn-Riisd (Averroes) kimi {imumi
basari, tibbi va falsafi ideyalarin bdyiik tomsilgilari
rasionalist-praktik etik prinsiplori vo amallor barads
cox qiymeatls fikirlorls ¢ixig edirlor. Boyiik alim va
tobib Ibn-Sinanin “Sofa kitab1”, “Gostoris vo
maslohatlor kitab1” vo nohayot “Tabiblik elmin
ganunu” kitab1 noinki Yaxin Sarqdo, hatta Morkozi
Avropada tobibliyo vo tobiblik etikasina dair
qiymatli osorlor kimi tanmilir. Ibn-Riisd etikani,
folsofa, din va tibb iicliiyilinii birlogdiran konseptual
korpii qisminda goriir. Yaxin Sorq eposlarinda, xalq
folklyoru veo boyilik poeziya niimunolorinds dorin
oxlagi-monavi sifatlor dons-dons toronniim edilir,
boyilik insani nasihotlor wverilir, 6ziinii aparma
qaydalar1 gostorilir. Dahi sair vo filosofu Nizami
Goncoavinin “Sirlor x9zinasi”, mashur astronom vo
filosofu  Nasraddin  Tusinin  “Oxlaqi-Nasiri”
osorlorindo  sOylonilon dorin etik fikirlor etik
tofokkiirlin, axlaqi-menavi dayaqlarin o dovrlorda
vo sonraki zamanlarda comiyystde mohkamlon-
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mosino xidmaot gdostormisdir.

Avropada Boyiik Intibah dévrii baslanir.
Tabioats, insana vo onun torbiyasine baxislar daha
konkret vo doqiq mocralara yonolir, boyiik
maarifci-filosoflar vo humanistlor elitasi yaranir,
Con Lokk, Benedikt Spinoza, Fransua Bolter, Jan
Jak Russo, Deni Didro, Ditrix Qolbax, Sen-Simon
vo basga bu kimi intibaha gedon Avropa
madaniyyatinin elitar niimayandalari tobiatlo insan,
insanla insan, ailo vo comiyyat, savadla davranis
arasinda olan inco va tosirli alagolor, onlarin oxlaqu,
etik vo estetik toroflori barads pasional, paragmatik
vo liberal fikirlorlo ¢ixig edirlor. Klassik Avropa
madoniyyati naturalist psixoligizm, relyatirizm,
ekzisten-sializm, utilitarizm, oxlaqi  sarvatlor
nazariyyesi, hoyata porastis etikast kimi yeni
folsofi-etik yonlii corayanlarla iiz-iize golir. Bu
dovriin  boylik simalarindan biri olan filosof
Imananuil Kantin etika barosinda fikirlori diqqoti
daha cox ¢okir. I.Kant “Gozelliyin vo ucaligin
duyulmasi {izorindo miisahidolor” (1764),
“Monaviyyatin metafizikasinin osaslar1” (1785),
“Praktik aglin tonqidi” (1788), “Insan tobiotindo
ozoli sor haqqnda”  (1792), “Vardislorin
metafizikas1”  (1797) kimi  osrlorindo  etik
problemlori {izorindo dayanir, onlar1 hall etmays
caligir. Kant etikasinin morkozi prinsipi borc vo
vozifo anlayisina osaslanan katerorik imperativdir.
Insan soxsiyyot kimi tobiot ganunlarindan asagida
durur, xarici alomin tasiri altindadir, o azad deyil,
amma 0z dorkedici xarakterino, fordiliyino gors,
azaddir vo 6z praktik agil va diisiince dalinca gedir.
Kant oxlaq qanununu bels ifads edir: “Elo horokat
et ki, istonilon vaxt iradonin maksimi Umumi
ganunvericilik ticlin prinsip olsun”. Yoni soadoto,
zahiri firavanliga dogru c¢alismaq, sevgi vo ya
simpatiya insani axlaqi etmir, yalniz axlaqi qanuna
hormaet, vozifo vo borca sadiklik onu oxlaql edir,
monovilosdirir. Insan dziinii sl insan kimi aparmaq
vo Ohdaciliyo daima omoal etmok onun borcudur,
vozifasidir. Insan yalniz torbiyo vasitasilo insan ola
bilor. Torbiyo onu neco edirss, o da elo odur.
Insanda ¢ox miihiim keyfiyyot 6ziiniin 6ziino olan
borcdur, o avvalce 6z saglamligl vo hayati geydine
qalmalidir. Insanda cox pis qiisurlar &ziino qosd,
sarxosluq veo qarinqululugdur. Xeyrxahliglar iso
bunlardir: diizgiinliik, vicdan tomizliyi, somimilik,
insaf, loyagot.

XVII-XIX asrlor falsofads, sosiologiyada va
psixologiyada  iimumi  baxiglardan  konkret
masololora kecgid daha boyiik viisst alir, elmin
saxolonmosi  siirotlonir, tobiot elmlori misli
goriinmamis nailiyystlor qazanir, canli tobiotin
sirlorinin dork edilmasinds yeni morholo baglanir.
Bir sira etik baxiglar buna komplimentar olaraq
uygunlagdirilir. Kantdan sonraki etikada
utilitarizmo meyl ¢ox giiclonir. Utilietarizm

180

[.Bentamin “Oxlaq haqqinda elm vo ya
deontologiya” asarinda (1823) miihiim yer tutur.
Utilitar (latica utilitar - fayda, xeyr demokdir) tolim
faydaliliq prinsipini qabaga ¢okir, onu sosial
hadisolori vo insani amallari qiymatlondirmo meyari
kimi qobul edir. Faydalanmaq, hozz almaq va bu
yolla soadats ¢atmaq Bentamin etikasinda ham do
monoavi, oxlaqi osas kimi yer alir, “daha ¢ox
insanlara daha cox xogbaxtlik “ moenoavi ideal
sayilir, fordi (soxsi) maraqlar yegano maraqlar
hesab edilir, onlar1 {imumi maraqlardan {istiin
tutulur. Bu dovrde etikan1  miicarradlikdon
konkretliys, imumilikden xiisusiliys, praktik hayat
calarlarma salmaq, vahid elm sistemindo onun
moxsusi yerini toyin etmok, sosial shamiyyatini
yiiksaltmok tendensiyalari giiclonir. Etikada avvalki
miicorrad folsofi, teoloji, evdomonik vo utilitar
baxislar daha obyektiv, insan hoyatinin vo otraf
tobiotin  xislotine miivafir ola bilacok yeni
mithakimolorlo ovazlonirdi. Boylik filosof Hegel
israr edirdi ki, monoviyyat haqinda elm ovvoalco
comiyyotdo  monaviyyatin  zoruriliyini  siibut
etmolidir. Hegelo gora, hor ciir menavi “ideyalar”,
“hunanizm” barado gedon sdz-sohbatlor dayaz vo
oxlagsiz tafalogiyadan basqa bir sey deyildir.
Sonralar etikada oxlaqi sorvetlor nozariyyasi-
aksiologiya — 0ziins yer alir. Oxlaqi sorvet, oxlaqi
nemoat nadir? — suala cavab vermok, bu dovriin etik-
folsofi, psixoloji, sosioloji vo pedoqoji baxiglarda
dabs diisiir. Psixologlar N.Hartman, A.Meynun,
M.Veber vo basqalart insanda psixoloji tolabat vo
rahatliq (komfort) oxlaqi sorvatin menbayi hesab
edir. Oxlaq1 sarvet ham do bir ndév miistaqildir, o
soxsiyyaet iiclin varliq normasi ola biler. Aksilogiya
belo bir miiddoan1 miidafio edirdi ki, insanlar
qarsiligh olage vo miinasibatlorido xeyr, oadalat,
xosbaxtlik, soraf, loyaqgst, somimiyyat, tovaziikarlq,
nozakot vo morhomot kimi monovi sarvatlore
ehtiyac duyur, ictimai birgs yasayisda bunlardan
istifads etmak zorurati qarsininda qalir.

Bu dovriin etikasi insanlarin davranma torzini,
omoal vo niyyatlarini tonzimloya bilacok qaydalar,
onlara verilmali hiiquqglar, yeni etik kodekslor
maosolasine mithiim shomiyyast verir, eyni zamanda
foaliyyot vo idaroetmo etikasina dair normativlori
isloyib hazirlamaga boyiik maraq gostorir. Masalo
beynalxalq, regional, milli, igtimai, siyasi vo dovlati
qurumlar  soviyyasine ¢ixir. BMT-nin  bozi
humanitar qurumlar1 (Isgoncolora Qarst Komito,
Insan Hiiquqlar1 Komitosi, Umumdiinya Sohiyya
Toskilat1), Avropa Insan Hiiquglari Konvensiyasi
insan haqglarmin  somoroli miidafiesini tomin
etmokdon otrii beynalxalq aktlar hazirlayir vo
onlarda etik kontekst miihiim yer alir. Diinya
dovlotlori torofindon atilan vo miioyyan etik
mozmun dasityan bu kimi addimlar yeni normativ
etikalarin yaradilmasina bdyiik tokan verdi. Yeni



etikanin taloblorindon biri do bu idi ki, gobul edilon
etik qayda vo hiiquqlara, etik kodekslora c¢ox
ciddiliklo riayst edilmolidir, etik qaydalar iigiin
istisnalar yoxdur vo olmamalidir. Etik diisiinconin,
etik davranisin, monovi normativlorin  biitiin
insanlar {i¢lin faydali oldugunu nozers alinmali,
diqgetds saxlanilmalidir.

Miiasir dovr biliklorin genis inteqrasiyasi vo
yeni sintezlori dovrii kimi do xarakterizo olunur.
Iyirminci osrin  ortalarindan bori  comiyyatin
hoyatinda, onun modoni vo elmi-texniki diigiinco
tarzinda, amali naliyyatlarinds v amin-amanliginin
tomin olunmasinda nisbi dir¢slis vo toraqi barqorar
olur. Siyasi, iqtisadi, madoni voa monavi baximindan
¢ox miirokkob, ham ds xeyli ziddiyyatli olan bela
bir soraitdo insan-insan, insan-tobiat, insan — canli
alom miinasibotlori neco olmalidir, insan hansi
modoni, oxlaqi vo hiiquqi doyorlor zominindo
yasamalidir, insanlarin 6ndor niyat vo moagsadlori
nalors yonalmolidir, bu kimi suallar fordi (personal)
diigiinco torzini asaraq milli vo {imumibosori
problem saviyyasine gador yiliksalmali idi. Elmi-
texniki vo tibbi toraqinin insan psixologiyasina,
adamlarin  davramis  motivlerino,  emosional
durumuna, omoli foaliyyatino vo siiuruna tosiri heg
vaxt bir monali olmayib. Bu toraqi miiasir
sivlizasiyanin bir nov rifah manbayi olmaqla yanasi,
hom do insan, onun yagama miihiti, modoni-ekoloji
soraiti, saglamlig1 tglin tohliikolor do yaradirlar.
Osas tohliiks tobistin maddi va bioloji srukturunun
pozulmasina, insan davramiginin = gdzlonilmoz
ayintilorina gatirib ¢ixarir. Hoyat tohliikasizliyinin
cox ciddi olmasi ekoloji harakot ideologiyasini 6n
plana cixartrdi. Tobii folaketlorin vo xasteliklorin
qurbanlar1 azmis kimi, insanlarin 6zlori 6zlorini vo
digar canli varliglar1 kiitlavi siiratde mahv etmalori,
sahiyyanin togkilindo, tibbin inkigafinda problemlor,
miixtolif sonaya saholorindo boyiik hacmlords hasil
edilon zororli tulantilar, milyonlarla masin vo digar
yanacaq miiharriklorinin havaya piiskiirdiiyii aci
tiistli vo ziyanli qaz qarisiglart miiasir comiyyastin
yasama torzini, otraf miihitin ekoloji voziyyatini
xeyli sarsidir, ciddi tebii narahatgiliq dogurur,
insanlar qarsinda yeni problemlor yaradirdi. Biitiin
bu real amillor va soraitlor elmi tofakkiiriin {izorina
o1 boylik yik qoyurdu, onu yeni idraki
timumilesdirmolors, yeni elmi sintezlors moacbur
edirdi. Kegon osrin ortalarindan baslayaraq
insangiinasliq elmlora ¢ox yaxin olan, onlarla
qaynayib-qarisan yeni inteqrativ  elmi-prakrik
sahalorin yaradilmasi vo inkisaf etdirilmosi do bu
soboblors gore idi. Onlardan biri do Bioetika idi.

Bioetika qorbin biologiya ve tibb sahasindo
calisgan alimlorin tosobbiisii ilo yarandi yeni
mozmun dagiyan etik tolim kimi meydana goldi.
Buna qodor Avropada vo Amerikada evalyosion
etika, naturalistlik etika, “hoyata porastis” etikasi
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kimi yeni baxislar sistemi movcud idi. Vaxtilo
filosof vo tobistsiinas Benedikt Spinoza “Etika”
osarindo gostorirdi ki, men insanin $0vq Vo
horokotlori barodo elo danismaliyam ki, sanki mon
hondasi cismlor, sothlor va xottlor haqqinda
danmigiram. Naruralistlik etik nozeriyysler iso israr
edirdi ki, axlaqi prinsiplorin kokiindo tobii asaslar
(kosmik, bioloji, psixoloji, tibbi asaslar) durmalidir,
tobiot  elmlorinin  vo  biososial  analizlorin
nailiyyatlorino, tobistslinasligin vo sosiologiyanin
bozi fundamental mosololorin otrafinda gedon
miizakiralora sdykenmolidir. “Hoyata parastis”
etikas1 miitafokkir-hokim, Beynalxalq Nobel Siilh
miikafati laureati A.Sveyserin adi ilo bagh idi.
Sveysera goro hoyat qarsisinda parastig, ehtiram
haminin oxlaqt prinsipi olmalhdir. Bu prinsip
bosoriyystin  etik  dirgalisinin, universal etik
normalarinin hazirlanmasinin asasina ¢evrilmoalidir
“Madaniyyatin  folsofasi, madeniyyst vo etika”
asarinds (1923) Sveyser insan ii¢iin belo bir etik
formulu toklif edir: Mon hoyatam, yasamagq istoyon
hoyat igindo yasamagq istayirom. O adam ki, hayati
goruyur, o yaxsidir, o adam ki, hoyat1 zadslayir vo
pozur - o pisdir. Hor kos basqast namins 0z
hoyatinin bir pargasini boxs etmolidir. Ali va
ibtidai hayat, daha qiymatli vo az qiymatli hayat
arasinda ugurum, dorin forq yoxdur. Heg¢ bir hayat
formasina, o ciimlodon primitiv varliglara belo
ikrah hissiylo baxmaq olmaz, onlar1 agilsizcasina
mohv etmok gilinahdir. Kim bilir, abadi hayat
agacinin bu vo ya digor budagi bu tobiot iigiin no
goder giymetlidir. insanin diinyada varhig1 zorakilig,
gaddarliq, aclq, miiharibalor, tabioatin
progresivleson Sliimii ilo miisayyst olunmamalidir.
Nobel mukafati laureat: etoloq K.Lorens iso bioloji
oxlaq konsepsiyasini irali siiriir vo goalacak bioetika

elminin  maraqlarinin ~ heyvanlarin ~ davranisi
haqqinda elm olan etologiya ilo qovusdurmaga
cagirirdi.

Bioetika termini ilk dofs amerikan bioloqu va
onkoloqu V.R.Potter torafindon 1969-cu ildo elmo
daxil edilmisdir. O bioetika mofthumunu biologiya
+ etika meonasinda vo ya bioloji etika kimi
soslondirmayib. Burada “bio” ifadesi hoyata aid
olan monada islodilmisdir. “Etika” termini do
Aristotelin dilinds xasiyyat, adat, vardis, ruhi vo ya
menavi inanc, real davranma vo idrak moqgsadli
sobablor, rifah monasinda islodilon  leksik
ifadalordon téroanmadir va eyni zamanda o dovriin
Oylid-nasihot praktikasinda, tabibliyinds, folsofs vo
hiiquq sahosinds islok terminlordon biri olmusdur,
daha ¢ox oxlaq, monoviyyat sferasina aid edilmisdir.
Bioetikanin meydana  golmesini  sortlondiron
mithiim sobablordon biri hokimlorin  pesokar
foaliyyoti zamani ortaya ¢ixan vo tez-tez miizakiro
mdvzusuna ¢evrilon axlagi-manavi va ya deontoloji
problemlor olmusdur. Bu problemlar ¢ox vaxt genis
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Abbasova va b.

ictimaiyyotdon gizli olaraq miizakiro edilirdi.
Toababat, asrlor boyu insanlarin siiurunda xastoya
yiiksok humanist qaygi beaslomeak ideyalar1 toblig
edon vo hoyatda bu ideyalara riayst olunmasina
calisan peso sahosi kimi niifuz vo hdrmet gazanib.
Lakin elmi-tocriibi, maddi ve texniki tominat
baximindan daima yiiksolon, bir ¢ox xastoliklora
qarsi radikal hollilor tapan miiasir tibb, eyni
zamanda 6z ovvalki simasini qismen itirmoaya
basladi. Qeyri-adi va gizli tibbi-bioloji tadqiqatlar
aparan, komersiya vo biznes mogsodlori giidon bozi
hokimlor 6z yolundan azdilar, xastelor iizarinds,
onlarin razilig1 olmadan va iradssinin oksins olaraq,
tibbi tocriibolor aparmaqda maraqli olublar, tibbi
etikaya, “Hippokratin andina mohal qoymayiblar.
20-ci asr tibb tarixinda bas vermis va illor kecondon
aciqlanmis bu kimi faktlar genis ictimaiyyastin haqh
togvisine, naraziligina sobob olmaya bilmozdi.
Moshur Nyurenberq Beynalxalq Mohkama prosesi
zamani alman nasist-hokimlore qars1 qaldirilan
ittthamlarda gostorilirdi ki, onlar ikinci diinya
miiharibasi gedisindo fasist Almaniyasina
deportasiya edilmis yiiz minlorlo miilki soxslor,
usaglar, osir edilmis  horbigilor  {izerinds
konslagerlordo qoddar tibbi tocriibolor aparmuis,
yetmis mino yaxin insan bu yolla 6lims mohkum
etmislor. Bagqa bir fakt 1967-ci ildo Conubi Afrika
Respublikasinda professor K.Bernardin xostoyo
tirok kogiirma corrahi omoliyyatindan xeyli sonra
(bu amaliyyatda klinik 6lim halinda olan va hals
tam can vermomis bir gadinin {iroyini bagqa xastoyo
kogiirmiigdii) transpantalogiya elmi va praktikasi
ictimai  dedi-qodularin  mdvzusunda  ¢evrildi.
Insandan insana va ya heyvandan insana organlarin
Ociiriilmasi bir sira etik problemlori ortaya qoydu.
ABS-in  vo Avropanin bozi klinikalarinda iri
formasept sirkotlorin toklif etdiklori ve ilk tocriibi
yoxlamalardan kegirilmis siibhali preparatlarin ruhi
xostolor vo yoluxucu xostolikloro tutulan insanlar
iizorinda gizlica smaqglardan ¢ixarilmasi, bu ciir
preparatlarin  geride qalmig Afrika vo Asiya
Olkolorindo boyiik hocmlordo satilmasi faktlari da
acigland1. Ingilterodo vo ABS-da biotibbi vo
evginik maqgsadlor giidon embrioloji tadqiqatlar,
gen mihandisliyi, klonlagdirma vo siini
mayalanma yolu ilo organ va toxumalarin
hazirlanmasi, insanda va ya heyvanda siini
repraduksiya  texnologiyalart  iizorinde isler
haqqinda faktlar da genis igtimaiyyato molum oldu
vo neqativ oks-sada dogurdu. Ke¢mis SSRi-do niivo
silah1 sinaqlar1 bazen ohalisi seyrok olan rayonlarda,
olalini xobardar etmodon, hoyata kecirilmaosi faktlar
da iizo ¢ixmisdi. Biitiin bu antihumanist xarakterli
biotibb eksperimentlor bioetika {lizro so6zii kegon
dovlet ve ictimai togkilatlarin, beynalxalq
assosiosiyalarin yaradilmasina bdyiik tokan verdi.
Kegon asrin 60-c1 illarinin avvalinde ABS-1n Sietli
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sohorindo “Siini bdyrok” morkozi yaninda etik
komito yaradildi vo komito slini bdyrok
aparatlarinda  hemodializo moruz  qoyulacaq
xostolorin sec¢imi ilo mosgul idi. Ik biotik milli
komitalot Avstraliya vo Yeni Zenlandiyada,
sonralar iso ABS-da, Kanadada, bazi Avropa
Olkolorinda, 90-c1 illordon baglayaraq Russiyada,
Yaponiyada vo Cindo yaradildi (Jlamyxun, 2001).
1993-cii ildon Beynalxalq Bioetik Assosiasiya
foaliyyat  gostorir.  94-cii  ildon  etibaron
Azorbaycanda UNESKO xottiylo Bioetika, Elmi
Biliklor vo Texnologiyalarin Etikas1 {izro Milli
Komito foaliyyot gdstormoys basladi. Bioetika
haqqinda ilk fundamental asorlorin is1q iizli gérmasi
1974-cii ildon baglanir. V.R.Potterin “Bioetika:
golocaya korpii” adli moshur kitabi (1974) genis
oxucularin bdyllk maragina sobab olmusdu.
Potterin fikrinco, bioetika bu, bioloji biliklorin vo
insan doyarlarinin birliyi, onun yeni konsepsiyasidir.
ABS-da nosr edilon dord cildlik “Bioetika
Ensiklopediyas1” (1978, 1995). B.T.Liroy Noltersin
“Bioetikada miiasir baxislar” (1994), C.Bernard,
C.Valver vo D. Klozerin “Bioetika: Osaslara
qayidis” (1997), B.T.Liroy va F.Ceymsin “Biotibbi
etika” (2003), A.N.Orlovun “Kilinik bioetika”
(2003), Azarbaycan akademik nosri olan “Bioetika”
(2009) kimi asorlor ictimaiyyati qaygilandiran bir
sira biotik masololor barado bilgilori oks etdirir.
Beynalxalq alomds bioetikaya dair xiisusi jurnallar
cap olunur. Onlardan “Etika {lizro Komitslorin vo
Sohiyyo etikasinin  Beynalxalq jurnali”, “Nozori
tibb vo folsafo jurnali”, “Sohiyys etikasi {izro
Kembric kvartal jurnali” goéstormok olar. Son
illords bioetika iizro vaxtasiri beynalxalq elmi
kongreslor, simpoziumlar \) konfranslar
kegirilmigdir. Bu elmi forumlarda biotibb
tacriibalorin etik toroflori, hokimlorin vo sshiyye
sistemi qarsisinda qoyulan toloblor, tocriibalords
istifado edilon heyvanlara humanist miinasibat,
ekoloji-madoni miihit problemlori tez-tez miizakira
edilib (Agayev vo Haciyev, 2003, 2004-2005;
Komamanze, 2009). Bioetika on miiasir bilik
saholorindon  biridir.  Insanlar1  yeni ruhda
disiindiiron, onlarda hoyata vo 6z amsollorine yeni
baxiglar1 formalasdiran, elmi-falsofi, biotibb vo
tibbi-praktik yonlii, tobiots, insanlara vo kiilli
heyvanlara qoddarcasina yanasma metodlar
lonotloyon vo onlara qarst miibarizo aparan,
morhamat vo xeyrxahliga cagiran yiiksok oxlaqi-
menavi, dayarlori toblig edon bir ideologiya kimi
inkisaf edir. Sonda yazi¢1 vo soyyah Antuan Sent
Ekziipiirinin ¢ox sado vo hom do dorin monali
sOzlorini xatirlamaq isrordik. O deyib: ogor kimso
¢omonds giilii dorib vo onu qoxlayib atirsa, bu
oxlagsizligdir, ogor kond¢i ¢omoni bicib 6z mal-
garast Ugln ot todariik edirso, ona haqq
gazandirmaq olar...
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’KU3Hb, MOCBSIIEHHASA IO3HAHUIO TAMHBI ®OTOCUHTE3A

®dorocuHTE3, OMaroAaps KOTOPOMY CYIIECTBYET
JKU3Hb Ha 3emiie, SBJISIETCS OUYCHb CIIOXKHBIM U YHH-
KaJbHBIM TiporieccoM,. Co BpeMeHH OTKpBITUS (OTO-
cuHTe3a B TeucHHe 240 ner MHOTHE HCCIEeIOBaTCIN
Pa3MYHBIX CHEIUATFHOCTEH OTHAaBaM CBOU CIUIBI,
TaJIaHT U TOCBSTHIIM CBOIO JKHU3Hb M3YUYCHHUIO ITOTO
CJIO’KHOTO JKU3HEHHOTO TIpoIiecca. 3a 3To BpeMs Tiep-
BbI¢ POOKUE J0TaJKkd O(GOPMIINCH B HAYYHYIO JTUC-
LIWIUIMHY, OHAKO €€ IPaHMLbl U celyac €€ CMyTHO
oIpezieieHbl. 3a BBIAAIOIINECS OTKPBITHS, 3aHSBIINE
JIOCTOMHOE MECTO B MCTOPUU HAyKH, TOJIBKO B 3TOU
o0JlacTi TpHCYXkJIeHbl TpuHAmath HobemeBckux
npemuii. OfHAKO, HECMOTPS Ha 3HAYHUTEIBHEIE yCIie-
XH B TIOMCKAX, B HACTOSAIIECEC BPEMs BO MHOTHX CTpa-
HAX MHpPa COTHU THICSY YUCHBIX 3aHATHI HCCIICIOBa-
HUEM OTJIENBHBIX ACMEKTOB STOI0 YHUKAIBLHOTO MPO-
necca. MOo TpymHO HailTh Kakue-muOO TMPHPOAHBIC
SIBJICHUS, HE COIPUKACAIONIMECS C (DOTOCHHTE30M.
OBnageHue UM CyJIUT MHOTO€: MOHUMAHUE COKpO-
BEHHBIX TalH XHM3HHU, 00y3/laHHWE COJHEYHOW SHEep-
THH, NUCKYCCTBEHHBIN CHHTE3 YTJIEBOJOPOIOB, KUPOB
U OenkoB... Takod HacymiHOW mpoOlieMe, YHHKaIb-
HOM Kak Mo CBOEH MPUPOJE, TaK U C MO3ULUN €€ UC-
CJICZIOBAHVISI, TIOCBSITHJ CBOIO JKHM3HD M a3zepOaikaH-
ckuit yaensiit /rcanan Anupsa oeny AJTHEB.

Jrcanan Anuee ponuncs 30-ro uroHs 1928
roga B roposie HaxusiBan A3zepOaiimxanckoii Pec-
myosmku. B 1944 romy oH OKOHUMI (paKyJIbTET e€C-
TEeCTBO3HAaHMUSI HaxX4YbIBaHCKOrO ABYXTOJUYHOTO
MeJaroruueckoro UHcTutyTa u B 1951 roay - ¢ ot-
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nuareM Ouonormdeckuit hakyiapTeT AzepOaiikan-
ckoro [l'ocymapctBeHHoro YHuBepcuteTa. FEiie,
OyIoyuu CTyIOeHTOM TpeThero kypca (c 1948 r.),
MIPUBIIEKIINIA TIEaroroB CBOMM HHTEPECOM K Hay-
ke, /[ .Anues OBII MpHUTIIANIEH HA JOJHKHOCTH JIabo-
panTa Ha Kadenpy (U3MOJOTUU PAaCTCHUH, U U30U-
paJt 3Ty oTpacib OUoJorHu U OyAyIell Hay4IHOH
JIeSTeILHOCTH. 3aKaHYMBAET acIUpaHTypy AKxaze-
MHUH Hayk A3sepOaiipkaHa MO CIENUaTbHOCTH (U-
3uoJorus pactenuid (1954 r.) u 3ammuimaer auccep-
TaIMI0 Ha COWCKAaHWE YYCHON CTENeHW KaHIuaaTa
OMOJIOTHYECKUX HayK 1o Teme “Brusame Mukpo-
3JIEMEHTOB Ha pa3BUTHE U YPOXKANHOCTH MIIEHU-
uel” (1955 r.). JanpHeliinee pa3BUTHE HAyYHBIX
WCCIIeZIOBaHNH B M30paHHOM HAIPABJICHWH HAIILIO
OTpaXeHHE B JOKTOPCKOW nuccepranuu “doTto-
CUHTETHYECKas JIeATeNIbHOCTh, MUHEPAIbHOE MHTAa-
HUE W TpOoAyKTHBHOCTH pactenmii” (1971 r.). C
1951 roga no Hacrosdiiee Bpems J[.Anues mpoBo-
JUT UCCIIEIOBAHUS B OTHAENE (PU3UOIOTUN PACTCHUH
u OworexHomornn AsepOaiimkanckoro Haydno-
MCCIIeZIOBATENbCKOTO MHCTUTYTA 3eMiefenus, a C
1971 rona, mapamienabHO, — B CO3JJaHHOM MM OT[e-
ne (QyHIaMEHTANBHBIX NpPOOJIeM OHOJOTHYECKOH
npoayktuBHOcTH B WHCTHTYTe GOTaHmku Harwo-
HanbHOM Akanemun Hayk AsepOaiimxana. B 1976
rogy oH OblT M30paH 4YIEH-KOPPECTIOHJICHTOM, a B
1980 romy OEHCTBUTENBbHBIM YICHOM AKaJeMHUU
HayK AsepOaiimkana. B 1981-1990 rr. [ Anues
pabotan akageMuk-cekperapemM OTnencHus 6uoi0-
rudecknx Hayk AH AzepOaiimxana.

/l.Anuee sBNAETCS WHOCTPAHHBIM WICHOM
Poccuiickoii AxkameMHH CEIBCKOXO03SAMCTBEHHBIX
Hayk (1995 r.), VkpamHCcKOW AKaaeMuu arpapHbIX
Hayk (1995 r.) u Axagemun arpapHbIX Hayk Pec-
nyonuku benapycp (1996 r.); unenom MexayHa-
poaHoro obmectBa nmo MouekynsipHoil buonoruu
Pacrenuit (1994 r.); yneHoM AMEPHKaHCKOTO 00-
mectBa buonoroB Pacrennit (1994 r1.); dieHOM
MexayHapogHoro obmiectBa 1o McciemnoBanuio
®dorocuntesa (1995 r.); uneHom obmecTBa dusuo-
moroB Pacrennit Anonmm (1997 1.); wienom Mex-
nyHapoaHoro obmectsa mo Kierounomy Crpeccy
(1998 r.). A.Anuee — unen Ilpesunuyma HAH
Azepbaiimkana; npeacenarens Pykoogsmiero Ko-
muretra no I'eHetudyeckum Pecypcam Pactenuil u
pyxoBoautens HanuonansHol IIporpammsr mo I'e-
HerndeckuM Pecypcam (1996 r.); mpencenarens Ha-
oHansHOro KoMuTera o OMO3THKE, ITHKE HAYKH
u texnosioruu ipu FOHECKO (1999 r.); ymomaoMo-
YEHHBIA TPEACTaBUTENb MeXIyHapOIHOro O0Iie-
CTBa IO OXpaHe HOBBIX COPTOB pactenwmii (2004 r.);
npencenatenb AsepOaiimkanckoro obmiectBa buo-
XUMHKOB U MonekynsapHeix buomoros (1999 r.);
npe3uneHT ¢orHaa “Pazsutune HoBeix Hampasnenuit



buonornueckoit Hayku” (BEYSIF) (1994 1.).

Bonee 60 nmer akTUBHOI TBOpPYECKOH AEATEINb-
HOCTH /[ Anuesa TOCBSILEHO HCCIEIOBAHUSIM TEO-
puH (POTOCHHTETHUECKOH MPOAYKTUBHOCTH Kak OC-
HOBBI YPOXXKAWHOCTH CEJIbCKOXO3SMCTBEHHBIX pacTe-
HUM, TMaBHBIM 00pa3oM, miieHurpsl. Kpyr stux uc-
CJIeZIOBaHMI OXBaThIBaeT (u3noorndeckue, onodu-
3U4eCKHe, OWOXHMHYECKHE M  MOJIEKYJSIPHO-
TeHETHUYECKHE OCHOBHI MPOAYKTUBHOCTH PACTEHUH, a
TaKOKe HM3Y4YEHHE NPOLYKLHOHHBIX IPOIECCOB Ha
BCEX YPOBHSX CTPYKTYPHO-(YHKIMOHAJIBHOM opra-
HU3aIUN KU3HEJESITENbHOCTH PAaCTUTENIFHOTO Opra-
HU3Ma - OT MOJIEKYJIIPHOTO YPOBHS A0 LIENOT0 pac-
TEHUS! U MOCeBa. YHHUKaJbHas PabOTOCIIOCOOHOCTH,
MIOMHOXXEHHAs] Ha TPHPOJHOE [apOBaHHE, - BOT
¢dopmyna ycmexa, koroporo poctur xaman Anves
B CaMbIX Pa3HBIX HAMpPAaBJICHUSIX CBOCH MHOIOTpaH-
HOMW JESATENBHOCTH.

[xanan AnueB OIHUM W3 TEPBBIX B MHpE
IpeaBuIesl HEOOXOAUMOCTh AajbHEHILEro pa3Bu-
THsI OMOJIOTMYECKOM HAyKd B CHHTE3€ C APYIUMH
HayKaMH, B OCOOEHHOCTH, C MaTEMaTHKOU, KuOepHe-
TUKOW, XUMHEH, (DU3UKOH, KOMITBIOTCPHBIMU U HWH-
(OpPMALMOHHBIMH TEXHOJIOTHSAMH M T.O. Pa0oTsl
HMMEHHO B 3THX HOBBIX HAIIPaBJICHUSAX COBPEMEHHOM
OMONIOTNYECKON HAayKH aKaIeMHK BCSYECKH MOOLI-
psut. C Havana 70-x ronoB /. Aiuesvim Oblia Hauata
MIOJrOTOBKA HAYYHOI'O KOJUIEKTUBA U3 BBILYCKHUKOB
BY30B I10 pa3HbIM CHEUHAIBHOCTSIM: OUOJIOTHH, XU-
MuH, (QU3MKe, MaTeMaTuKe, arpoXuMuK. braromapst
CTBIKOBKE 3THX HAy4HBIX JUCLMIUIMH B Hallel pec-
myOJIMKe BIEPBBIC CTANO BO3MOXKHBIM IPHUMEHEHUE
MaTeMaTHUECKHX METOIOB U KOMITBIOTEPHON TEXHO-
JIOTUHM TIPH PELICHUH TEOPETUUECKUX M NPaKTHYe-
CKHX BOIPOCOB OMOJIOTHHM U CEJIbCKOTO XO35ICTBa.
JlecATkn TaNaHTIMBBIX MOJIOJBIX YUYEHBIX MPOIOJ-
XWJIM CBOE 00pa3oBaHHE MO €ro PEeKOMEHIALUH B
MIPECTIKHBIX HAYYHO-MCCIIEA0BATEIBCKUX LEHTPAX
Poccun u Bcero mupa. B atoit chepe nesrenbHOCTH
clienyer 0co00 OTMETUTh Hala)KUBaHWE W PacIIupe-
HHE HAayYHBIX CBs3ed C BEAyIIUMH Hay4yHO-
HCCIIEIOBATENbCKUMU WHCTUTYTAaMH M KPYITHBIMHU
yuéabiMu  Mocksel, Cankt-IlerepOypra, Hoocu-
oupcka, KueBa n ap. Ceiiuac OHH HUCHBITHIBAIOT
NIyOOKYI0 0JIaroapHOCTh K CBOEMY YUHWTEIIO, T10-
JApUBILIEMY UM MTyTEBKY B OOJBIIYIO HAYKY.

Pa3zBuBas wnccrnemoBanus B obiacté (hU3KKO-
XUMHYECKON Omonoruu B AzepOaiimkaHe, B 4acT-
HOCTHU, OMOXUMUU U Ouodusuky, /[ .Anues 3a10KUI
OCHOBBI Pa3BUTHsS HOBBIX HalpaBIEHUN HcCCIeao-
BaHUH - MOJIEKYJISIPHOW OWOJIOTUH, MOJIEKYJISIPHOM
FeHETUKH, N'EHHOH M KJIETOYHOH OMOTEXHOJIOIHH,
MaTeMaTHYecKOH OMoJIoTuH ¥ OMOMH(POPMATHUKH B
pecmnyOuke.

B mpoTHBOMONIOKHOCTH PACHPOCTPAHEHHOMY
paHee MPEICTaBICHUIO O pPACTOYMTENLCTBE (OTO-
nbixanusi, 40-1eTHUMU pa3HOCTOPOHHHUMH HCCIIEJ0-

BaHWSIMH 10 MHTEHCHBHOCTH ra3o00MeHa, MeTabo-
nM3My yriepona u aktuBHocTH (epmenta PBOK/O
C HCIOJB30BaHUEM KOHTPACTHBIX MO MPOAYKTHUBHO-
CTH T€HOTHIIOB TIIEHWIBI W BBIPAIIEHHBIX B TOJE-
BBIX YCIIOBHSIX JIOKa3aHO, YTO (POTO/IBIXaHUE SBIISACT-
Csi OJHMM U3 JBOJIOIUOHHO C(HOPMUPOBABIIUXCS
JKU3HEHHO-BAXKHBIX MeTa0OIMYECKUX MPOIECCOB U
CTpEeMJICHHE PA3IMIHBIMU CTIOCO0aMU CHU3HTH (Ho-
TOJBIXaHUE C IENBI0 MOBBIIICHUS MPOTYKTUBHOCTH
pacTeHHi HecOCTOSITENpHO. PacudpoBaHs! moHbIE
HYKJICOTHIHBIE W aMWHOKHCIOTHBIE IOCIE0Ba-
TENPHOCTH KITFOUEBBIX (EPMEHTOB (OTOCHHTE3a M
¢doroapxanus — (ochoeHONMTUPYBATKAPOOKCHIIA3BI
u (ocdormroxonardocdaraszsbi.

IlepBoe MecTO B HCCIENOBAHUAX KIHOYEBBIX
(epMeHTOB (OTOCHHTE3a OTBEACHO KapOOaHTHIpa-
3€, UTparolieil BaKHYIO POJjbh B (POTOCHHTETHYECKOH
JIeATEILHOCTH pacTeHuil. BriepBbie moJy4eHbl Kpu-
CTaJUTBl PACTUTEIHHOM KapOOaHTHAPa3bl U3 JICTHEB
uyra (Cicer arietinum). IlogpoOHO wuccieqoBaHa
CTPYKTypHO-(DYHKITHOHATBHAST OpraHu3aIms kapoo-
aHTU/pa3bl BBICIINX PACTEHUH U MpeJiosKeHa MoJe-
KyJsIpHasi MOJIENb €€ YETBEPTHUYHOU CTPYKTYPHI.
[lokazano, uro kKapOoaHTHApa3a IBYIOIBHBIX pac-
TEHUI B OTJIMYME OT JKUBOTHOH KapOOaHTHApAa3HI
SIBIISICTCS. OJIMTOMEPHBIM OCITKOM - OKTaMepoM, CO-
CTOSIIIAM U3 8 UISHTUYHBIX CYObEIMHUII, KaX1as 13
KOTOPBIX COIEP)KAT OJMH aToM IUHKa. Pe3ymbTars
3THX HCCIICJOBAHUN OTpPakKeHbl B MOHOTpaduu
Hd.AmueBa nu H.I'ynmueBa «KapOoanrmmpasza pacre-
Hui» (1990).

NzyueHa CTpyKTypHO-MOJEKYJISIpHAs OpraHu-
3anusi (POTOXMMHYECKUX CHUCTEM XJIOPOILIACTOB U
MpeJIoKeHa  MOJeNb  Tomorpaduu  TUTMEHT-
OCITKOBBIX KOMILUIEKCOB B THJIAKOWITHOW MeMmOpaHe
XJIOPOILIACTOB, pACIpeNesIeHHs] U OPUEHTALUH OT-
JIENBHBIX TMMTMEHTOB B JaHHBIX KoMIulekcax. Mc-
CIIEZIOBaHBI CTPYKTYpPHO-(YHKIIMOHAIFHBIE B3aUMO-
OTHOIICHUS B (DOTOCHHTETUUECKUX MeMOpaHaxX u
MIPEJIOKCHBI MEXaHU3MbI JIMHAMUKH 3aps/iOB B pe-
aKIIMOHHBIX IIEHTPaX W B KATAIUTHYECKOM IIEHTPE
OKHCIIeHHsT BoJbl (oTocucteMsl 11, a Takxke ¢oto-
CHHTETHYECKAasl CIOCOOHOCTH XJIOPOILIACTOB B OHTO-
TeHe3e Pa3NUYHBIX TeHOTHIIOB MieHUIL. Hccnemo-
BaHa BO3MOJKHAs pOJb (POTOCHHTETUYECKHX H3Me-
HEHMI B aJanTalu pacTeHUl K 3KCTpEMajibHbIM
YCIIOBUSIM BBIpAIIUBaHUSA. DTH Pe3yJbTaThl OTpa-
JKEHBI B TIPUOPUTETHBIX MEXIYHAapPOIHBIX >KypHa-
nmax U B MoHorpadusx ([.A.Ammes, W.B.A3u30s,
O.I' KasubexoBa «®POTOCHHTETHYECKAsT —CIIOCOO-
HOCTh W pa3BUTHE XJIOPOIJIACTOB B OHTOTEHE3e
mmeHurs» baky: OmM, 1988; C.FHO.CyneiimaHoB,
N.M.I'yceliHoBa, J.A.Anues «CTpyKTYypHO-
MOJIEKYJIApHasl OpTaHW3alusl I[UTMEHT-O0EIKOBBIX
KOMITJICKCOB BBICIIMX pacTeHui» baky: DM,
2009).

[To pe3ynbrataMm wHCCIEIOBAaHUN MEPBUUHBIX
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porieccoB (POTOCHHTE3a BBISIBIICH Pl TEHOTHIIOB C
BBICOKOI (POTOXMMHUYECKOI aKTHBHOCTBIO NPHU CO-
OTBETCTBYIOILIEH UM MOpQodU3n0IOrHIecKoil xa-
paKTEepHUCTUKE, HWCIOIH30BAHHE KOTOPHIX B KOM-
IUIEKCE C M3yYEeHHBIMU (POTOCUHTETHUYECKUMH TpH-
3HAaKaMHM, COMNPSKEHHBIMU C MHTEHCHBHOCTBIO pa-
OOTBI JINCTHEB U MPOTyKTUBHOCTHIO PACTEHUH, A0
HAYaJi0 CO3JaHHI0 HOBBIX NEPCIEKTHBHBIX COPTOB.
Pa3ButHe 3THX HCCleOBaHUIN TO3BOJMIO YTBEp-
IUTh HAJMYWE CBS3M MEXKIY (POTOCHHTETHYECKUM
3JIEKTPOHHBIM TpaHCHOpTOM, accumunsiuet CO, u
MIPOAYKTUBHOCTHIO. HayuHble M MpakTUYecKHe pe-
3ynbTaThl uccnenoBanuii Jl.Anuesa B oOmactu o-
TOCHHTETHYECKON NeATEIBHOCTH PAacTeHUH OTpa-
xeHsl B MoHorpadusax (.A.AnueB «DoTtocuHTe-
TUYECKas JesTebHOCTh, MUHEpAIbHOE MUTAHHE U
MPOAYKTHBHOCTh pacteHuit» (baky, 1974) wu
D.A.Aliev, Z.1.Akperov «Fotosinteza si recolta de
soia» (Kummnes, 1998)).

UccrnenoBannsaMu mokasaTeneii U MPHU3HAKOB
(hoTocHHTETHYECKOHN nesaTensHOCTH, Mopdodm3mo-
JIOTHYECKUX M arpOHOMHUYECKHX OCOOEHHOCTEH,
(akTOpOB BHEUIHEH Cpellbl C pe3ybTaTaMu H3yde-
HUSl PEaNbHBIX M TOTCHIHAIBHBIX BO3MOXKHOCTEH
TeHOTHUIIOB MIICHUIIBI OBLIN pa3paboTaHbl MPUHIIN-
TIbl, OMPEIEIAIOUINE BBICOKYIO MPOTYKTUBHOCTh U
YpOKaHOCTP TIICHUIBI «HUICATBHOTO» TUMa. Bo3-
MO>KHOCTH HACJICJICTBEHHOH ITepenadn dTUX U JAPY-
TUX TIOJE€3HBIX NMPU3HAKOB JIC)KUT B HAYYHOH OCHO-
B€ TIPOBOIMMBIX aBTOPOM CEJICKIIMOHHBIX padoT.

C menpio M3ydeHNs] 3aKOHOMEPHOCTH pacrpe-
JIEJIEHUS] B MTOYBEHHO-PACTUTENHHOM TOKPOBE JI0JI-
TOXKUBYIIUX HYKIMJIOB Ha OCHOBE aHaJIM3a LIUKJIA
MUTpAIlii STHX DJJEMEHTOB B CHCTEME II0YBa-
pacTeHue maHa o0IIass OMOreoXuMUIecKas KapTHHa
KpyroBopota cTpoHIMA-90 u 1ne3us-137 B mouseH-
HO-pacTUTENBHOM TOKpoBe A3sepOaiimkaHa, ycra-
HOBJICHBI TIPOTHO3BI BO3MOXHOTO 3arpsi3HEHUS pac-
TEeHU U pa3paboTaHbl MPAKTHUYECKHE PEKOMEHMa-
nuu. Pe3ynbTaThl UCCIeI0BaHUI B JaHHOM 00J1acTH
OTpaXeHbl BO MHOTHX CTaThsiX M MOHOTpadusx
(1.A.AnmueB, M.A.A0nymnaeB «CtpoHimii-90 u
ne3uid-137 B MOYBEHHO-PACTUTEIBHOM IOKPOBE
AzepbOaiimkana» Mocksa: Hayka, 1983; JI.A.Anu-
eB, M.A.A0mymnaeB «VICKyCCTBEHHBIE W €CTECT-
BEHHBIE PAIMOHYKIIUIbI B TOYBEHHO-PACTUTEIIEHOM
nmokpoBe A3sepOaiimkana» MockBa: Poccenbxo3a-
kagemus, 1996).

B Hacrosiiee BpeMs yCIIEIIHO NMPOIOIKAI0TCA
paboThI IO MOJIEKYISIpHON Orostoruu poTOCHHTE3A.
Wzydena cTpyKTypHO-QYHKIIMOHATBHASI OpPTraHH3a-
[Usl XJOPOIUIACTHOTO T€HOMa BBICHIMX PACTEHUH,
co3aHa TeHOMHasg OWOIMOTeKa XJIOPOILIACTHON
HHK Cicer arietinum, ¢ TOMOIIBIO BEKTOPHBIX
CHCTEM OCYIIECTBJICH NEPEHOC TyKEPOIHBIX TEHOB
Y TIOJIYy4YeHBl pacTeHHs-pereHepaHThl. OcyIiecTs-
JeH WHAYUUPOBAaHHBIH MOpQOreHe3 B KYyJNbType
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KJIETOK MIIEHHUIIBI U PEKOHCTPYHUPOBAHBI PacTEHUS,
MOCTY>KUBIINE HCXOJHBIM MaTepHaloM B CeJeK-
. OTpaboTaHa cxema KIOHAIBHOTO pa3MHOXKe-
HUSI Pa3JIMYHBIX CENbCKOXO3SUCTBEHHBIX PacTEHUN
METOJIOM KJIETOYHOH OMOTEXHOJOTHHU ISl MOTyde-
HUS MIO0CaJOYHOr0 Marepuaia. BrlscHEeHBI MoJeKy-
JSIPHO-TEHETHYECKHUEe MEXaHU3MBI CHHTE3a M COOp-
KA TIUTMEHT-0EIKOBBIX KOMITJIEKCOB B (DOTOCHHTE-
TUYECKUX MeMOpaHaxX MIIeHUIbl. Mcmonb3ys pas-
JUYHBIE MOJICKYJISIPHBIE MapKephl OMpPE/EIIeHBI JIO-
KyCBhI U T€HBI, OTBETCTBEHHBIE 3a 3aCyXOyCTOIYH-
BOCTh I'€HOTHUIIOB MIIEHUIBI. M3yueHsl Onoxummye-
CKHeE ITyTH Nepeadl BHEKIETOUYHbIX CUTHAJIOB, BbI-
pabaThIBaeMbIX OKpYKaromel cpenoit kinetok. Jis
ueHTH(QUKAIM TEHOMOB Pa3IMYHBIX BUJIOB poja
Triticeae monyuensl cienuduuansie CAPS mapkepsl
¥ u3ydeH ux nomumop¢usM. Brepsrie B AzepOaii-
JDKaHe Ha IUIOJOBBIX JEPEBBAX W OBOIIHBIX KYJb-
Typax Ha MOJEKYJSIPHOM YPOBHE HICHTU(PHUIUPO-
BaHbI (hutorasma u JIHK-cogepxamiue BUpyCHI.

JlabGopatopuss OmomH(pOPMATHKH, CO3TaHHAS
J.AnmueBrsiM B otnene @yHIaMeHTaIBHBIX MTPOOIeM
Ounonornueckoll mpoaykTuBHOCTH HHcTuTyTa 00-
tanukn HAHA, saBnsercs enuHCcTBeHHOU B A3zep-
baitpkane. COTPYIHUKH STOHW JTabopaTOpUH 3aHM-
MAIOTCSl HCCIIEJOBAaHHEM 3aKOHOMEPHOCTEH opra-
HU3aIUH, (QYHKIMOHUPOBAHHUS W DBOJIOIHUA T'€HO-
MOB BBICIITNX PacCTE€HUH, CO3IaHueM 0a3 JaHHBIX 110
MPOMOTOpPaM PAcCTeHUU M Pa3pabOTKON KOMIIbIO-
TEpPHBIX METOJIOB aHAJM3a MOJIEKYJSPHBIX MeXa-
HU3MOB PETYJSIUN TpaHCKpunuu reHos. K cero-
THSIIHEMY JHIO, BBISBJICHBI OCOOCHHOCTH TEepeHO-
ca JIHK opranenn B AaepHbIN T€HOM, OpTaHU3allud
U JKCIPECCHH TEHOB B SAEPHOM Te€HOME pHca U
apabumorncuca, cozmana 6a3a ganaex PlantProm mo
npomotopaM PHK-nmonmmepasst 1I (Pol II) u pa3pa-
0oTaHa KOMITBIOTEpPHAsl MPOTrpaMMa BBICOKOW TOY-
HoctH - TSSP-TCM nmnsa maentudukanuu Pol 11
poMOTOpPOB pacTeHuid. Co3aaHbl MHOTHE KOMITBIO-
TEpHBIC MPOTrPaMMbI Ui MOAPOOHOTO HU3YUYEHHS
KPUCTADUUTUYECKOW  CTPYKTYPHl ~ MaKpOMOJIEKYJI
(Acap Canamos, Unbxam Illaxmypanos, [apu®
MypuryaoB u ap.).

OyHnameHTanbHBIe pabOTHI, TPOBOAUMBIC TIO]T
PYKOBOZACTBOM /[. Anuesa HalpaBJICHBI Ha pa3padoT-
Ky MOJIEKYJSIPHO-TEHETUYECKUX OCHOB BBICOKOH
MIPOJYKTUBHOCTH TE€HOTHUIOB MIIEHUIIBI, CO3AaHUIO
COPTOB, YCTOHYMBBIX K AKCTPEMAJBHBIM (paKTOpam
BHEIIIHEH cpeJipl, pa3paboTKy TEOpeTHYEeCKOH OCHO-
Bbl BBICOKOM NMPOJYKTUBHOCTH LIEJIOr0 PacTeHUS U
W3yYSHHUIO MOIIEKYJISIPHOW OHMONIOTHM (POTOCHHTE3A.
Hurerpanueii MHOTOCTOPOHHUX aCIEKTOB HCCIIEJO-
BaHMS (POTOCHHTE3a B UTOTE CO3JAHO IpEICTaBiie-
HHUE O TaK HazbiBaeMOM "xopormieM" (OTOCHHTE3e U
00 «WAeanbHOW» MINEeHUIle, MPEIONPEACIIOIINM
BBICOKMI M KaueCTBEHHBIN yposkail. CosmaH Oora-
TEHIUi TeHO(OH MIICHUIIBI, OXBATHIBAIOIINN HE-



CKOJIBKO THICSY TEHOTHWIIOB. B pesymprate mpose-
JIEHHBIX HMCCIEIOBAaHUM CO3[aH IENBIH Psi COPTOB
tBepaon (Triticum durum L.) n msrkou (Triticum
aestivum L.) mmeHnIb], Takux Kak [ aparburdsir-2,
Byrap, lllup Acnan-23, bapakatnu-95, Anunmxka-
84, Teprep, ['miimatnu-2/17, Axkunun-84, A3zamar-
m-95, Hypay-99, ['sipmessl T1076, Py3u-84, 'o0y-
ctan-99, Tane-38 u Ap. ¢ ypoxkaitHOCTBIO 7-8 T/Ta |
OTJIMYHBIM Ka4yeCTBOM 3€pHa. DTH COpTa 3aHHMAIOT
OOJIBIIIYI0 YacTh TOCEBHOW IUIOMIAIM TIIICHHUIIBI
AzeplaiikaHa W JaId XOPOITHE TI0Ka3aTelIn B
Typxmenun, Y3bekuctane u ['py3un.

[lo wnunmatuse /[ Anueea TOATOTOBIECHO U
3amuieHo cebime 300 HayuHbix kagpos. bonee 80-
TH KaHAUJIATOB U 11 JOKTOPOB HayK MOATOTOBJIECHBI
camuM /[ Anuesvim. OH co37all HAyYHYIO IIKOIY, U
€r0 MHOTOYHUCIICHHBIE YYCHUKH pa0OTalOT B HHCTH-
TyTaX Hamel CTpaHBI U 3a ee pyOekoM. JlocTmxke-
HUSl CHIEJTaHHBIX PabOT HAXOAAT CBOE OTpakKeHHeE
TaK)Ke B MHOTOYMCIICHHBIX ITyOJIMKAIUSIX B aBTOPH-
TETHBIX MEXKIYHAPOIHBIX MEPUOAMYECKAX M3TaHU-
sx. /[. Anues siBnsieTcst aBTopoM Oonee 550 HaydHBIX
Iy OJTMKAIMiA, B TOM 4yuciie 23 MOHOTrpaduil U KHUT,
OIyOJTMKOBAaHHBIX B PECIyOJIMKAHCKOH W MEeXIy-
HapomHO# medaru. /[ . Anues CIOCOOCTBOBAN pa3BH-
THIO MCCIEAOBAaHUN N0 (U3UKO-XMMHUYECKOW OHO-
noruu, OyJydd 4YIEHOM MHOTHX Hay4HBIX U y4e-
HBIX COBETOB.

OnHMM M3 OCHOBHBIX HAIIPaBICHUH LIMPOKOM
Hay4YHOM M OpPraHMU3aTOPCKOM NEsATeNbHOCTH aKa-
nemuka J[.Anuesa sBAsSiETCA M3y4YEHHE U paszpa-
00TKa TEOpPETHYECKUX OCHOB M METOJOJIOTHH, a
TaK)K€ OpraHM3alus JNEHCTBUM MO COXpPaHEHHIO U
3¢ (heKTUBHOMY HCIIONB30BaHUIO OHOPa3HOOOpa3us
B AsepOaitmkane. Ilox ero pykoBomcTBOM Oblia
co3nana u BbeinodHsercs Hauuonanenas IIpo-
rpamma AzepOaiimxkana mo ['eHeTnueckuMm pecyp-
cam pacteruit (I'PP), moaroroBmensr Harmmonais-
Hele nokiaasl o I'PP u mo OGmopasznoobpasuio,
paspaborana Hammonanpnas Crpateruss u Ilinan
JeicTBUil IO COXpaHEHUIO U PALMOHAIBHOMY HC-
MOJIb30BaHUIO0 OnopaszHooOpazus. Emy mpunammie-
SKUT OIPOMHAs 3aCiIyra B CTAHOBJICHUU U Pa3BUTHHU
HanmonansHoro ['enbanka.

IDicanan Anues Takxe SBISIETCSI OAHUM U3 Op-
raau3atopoB HarmmonaneHoro Komurera mo 6mo-
3THKE, 3THKe Hayku U TexHonoruil npu FOHECKO,
cozmanHoro B 1999 r. OcHoBHas niens Hannonams-
Horo Kommurera 3axiitoyaeTcst B yCIEUTHOM pPeryin-
pOBaHUU TpaB YEJIOBEKAa U TOCTOMHCTB MEIUIIUH-
CKOMl M OHMOJOTHMYECKOW HayK B COOTBETCTBHH C
OMOATUYCCKUMH TIPUHIUTIAMHA A3epOailiKaHCKOTO
3aKOHOAATENILCTBA, B MPUMEHEHHUH OHO3THYECKUX
MIPUHIIATIOB B MIPAKTHKE TMOBCEAHEBHOMN KU3HU ITO-
neit u ap. M3ydarorcs OMOATHYECKHE IMPOOIEMBI
HCCIIEIOBAHUA B COBPEMCHHOW OHOJIOTHH, CEJb-
CKOM XO3HCTBE U MEAMLIMHE U BBIICHSIOTCA IyTH

WX peIIeHHs.

Jlrobumass pabora, TOT caMblii HeyCTaHHBIN
nouck VICTUHBI OTIMYAET TAJNAHTIUBOTO YYCHOTO
oT Oe3mapHOro pemMecieHHHKa. He ciydaitHO 3TO
CJIOBO ABJIICTCA OOHUM U3 CaMbIX JIIOOMMBIX B JIEKCH-
koHe J[xanama Anmesa. ClioBa «IIpaBAMBBINY, «Ha-
CTOSIIIINIT» KaK HEJb3sl JIyullle TIOAXOAAT U K HEMY
CcaMoOMy, K €ro XapakTepy W YeIOBEYECKUM KadecT-
BaM. Bcro cBoro xu3ab [xaman AnmeB otnan HAY-
KE, IPUHIUIIAM 4YHWUCTOTbl HAYKHU WU
TOPXECTBA UCTHUHBI.

O1eHKa, BIIOJIHE JIOCTOMHAs TOTo, 4To Jkaman
AnueB cienai B HayKe | JUIS HAyKH, TPO3ByYalia u3
YCT CaMbIX H3BECTHBIX, BBLIAIOIIUXCA YUCHBIX MH-
poBoro macmraba. Mx OecrnpuctpacTHbIe, 0O0BEK-
TUBHBIC MHEHHUS O HAYYHO-TCOPETUYCCKUX U TPaK-
TUYECKHX pe3ynbTaTax padotsl [kanana Anvesa u
PYKOBOAMMOTO MM KOJUIEKTHBA IOPOTOTO CTOSIT.

O Jl.AnueBe muIIET €ro JApyr, aKaJeMHUK
PAH U.A.TapueBckuii:

«Ecmn  mompoOoBaTh HaTh OICHKY 00Opasa
J.A.AnueBa, KOTOPBIN CIOXKWICS Y MEHS 32 BCE TO
BpeMsi, TO IIEPBOE, O YEM MOXKHO OBLJIO OBI CKa3aTh -
3T0 Benmukwii Tpyxenuk. Ho Tombko TpymomoOue
He cenano Obl M3 HEro KPYIMHOTO y4eHOro. MEI
3HaeM HEMaJ0 MPHUMEPOB TOTO, KaK TaJaHTIHBHIC
Hay4YHbIe pa0OTHUKH HE CMOTJIH TPOSBUTH ceOs B
JIOJDKHOM Mepe M3-3a OTCYTCTBHSI 3TOTO KadecTBa.
YV J.A.AnveBa - cyacTIMBOE coUYeTaHHe 00OMX Ka-
gyecTB. [lmoc - BeIgaromyecs OpraHU3aTOPCKUE
criocooHoctu. Eme omHo kadectBo JI.A.Anmesa -
CKpOMHOCTb. Hay4Hasi CKPOMHOCTB - sI HUKOTJ]a HE
CJIBIIIIAJT OT HETO 3aBBINICHHON OIICHKH UTOTOB CBO-
eil paboThl WM pabOTHl BO3TNABIAEMBIX MM KOII-
JIEKTUBOB.

«Ecmu Op1 He OBUIM 3acHyrd akKageMuKa
Jl.AnmueBa B o0nacTé OHOJIOTHH, KAKAMHU YCIIEXaMHU
OTUHTHIBaTach OBl A3sepOalmkaHckas Hayka?!»
(axkapemux I'.U.Mapuyk).

«IIpoBoarMBIE MO PYKOBOJACTBOM aKaJeMHUKa
AnvieBa OMOTEXHOJOTWYECKHE W3BICKAHUS - 3TO
WCCIIEZIOBAaHUS MHPOBOTO YPOBHA» (aKaJgeMHK
PACXH B.1.®ucuHHUH).

«A3zepOaifkaH JOKEH TOPIUTHCS TEM, UYTO
UMEeT TaKOTO TIPEJaHHOTO CHIHA, HAa KOTOPOTO
MOJKHO BO3JIOKHTHh HAJEXKIbl 3a JajbHeilee pas-
BUTHE OMOJIOTMYECKOH HAYKH M CEIbCKOTO XO3SiH-
ctBa. S cumraro, uro ecam HoOemeBckas mpemus
MIPUCYKIAeTCs 3a pe3yNIbTaThl KakoW-11bo orpere-
NeHHON paboThl, To [kaman AyMeB HOCTOWH emie
OoJpIIelt Harpabl 32 KOKI0e U3 TeX Hay4YHBIX Ha-
MIpaBIIEHUH, KOTOPBIE OH Pa3BHJ B KOMITJIEKCE CBO-
UX WCCICNAOBAaHUI W pealu30Bal HA TIPAKTHUKE»
(noxtop C.benuBan, ICARDA).

Crporast IpUHIMIAAIHHOCTD, TAJJAHT HAY9IHO-
To npeaABUACHHA, CTPEMIICHUC K IO3HAHWIO HCHU3-
BECTHOI'0, BHUMaHUE K BOCIIUTAHHIO MOJIOJBIX Ha-
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Y4YHBIX KajpoB, npucymue /.A.Anueey, rapmo-
HUYHO JIOTIONHSIOTCS €ro JIMYHBIM OO0asHUEM H
JIOOpOKENaTeIbHOCTBI0, KOTOPBIE OLIYIIAIOT €ro
COTPYJIHUKH, YUYeHMKH W Kojuiern. ['ocmoap bor
PEAKO CO3/1aeT JIOACH TakoW MOPa3UTEIBHON CHIIBI
BOJIM Y TaKOHM ILETBHOCTH HATyphbl, Kak Jlkajman
AJinp3a orJibl AjiMeB.

/. Anues — 3acyXeHHBIN nearensb Hayku (1982
r.), ynocroeH menanu «3a Jloonectusiii Tpyn B Be-
nukoi OrteuectBeHHOM Boitne 1941-1945 rr.»
(1946 r.), mBakABRl yIOCTOEH opjaeHa TpynaoBoro
Kpacnoro 3unamenu (1978 u 1986 rr.) m mHOTHX
npyrux Menaneii. B 1998 rony 3a 6onbiiune 3acoyru
B Pa3BUTWMU HAYKH HATpa)<JIeH BBICIIEH Harpamoit
Azep0Oaiimkanckoit PeciyOonnku - opaenom Hesa-
sucumocmu, B 2003 rony opaesom Cragwr I'py3un-
ckoit PecrryOonukn u modyetHeM nuruiomoMm IIpesu-
nenTta AzepOaitmkanckort Pecrryommku (2008). Ue-
TeIpex sl (1995; 2000; 2005 u 2010 rr.) U36pan B
Munn Memxnuc AzepOaiimxanckoi Pecyonmku.

Ha cerogusiinuii 1eHb, Ka3aJloch ObI, CIENaHO
BCE BO3MOJKHOE, OCTHUTHYTBI BCE MBICIHMBIC BbI-
cotel. HayuHble Tpynbl akajeMuKa IMOJyYUIH MU-
pOBOE TpH3HAHWE, a CaM OH YAOCTOSCH MHOTHX
BBICIINX HAarpag ¥ TNo4YeTHBIX 3BaHWi. Co3maHa
YHUKAQJIbHAS IIKOJIa, BBINIECCTOBAHBI JIOCTOMHBIC
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VUCHHUKH, yCIEMHO paboTaromue Kak B A3sepOaii-
JDKaHe, TaK W B BeIyIIMX HaydHbIX LeHTpax CHI,
CHIA, Kanazgsl, Anonun, KOxuoit Kopeu, ABctpa-
muu, 3panis u crpad EBpomsl. Ero yaennk [Mapu0o
MypuryoB — mepBbIi azepbalipkaHer, KOTOPHI
npurianied B KemOpuk - ouH U3 cTapedimmx u
KpyIHEHIINX YHUBEPCUTETOB B Mupe. Bumanu
FOcuboB - ucnomHUTENBHBIA mMUpekTOp Fraunhofer
USA llentpa MonexynsapHoil buorexnomornu B
Heroapke, mrar /[lenaBsp, NpU3HAH >KypPHAIOM
«OckBaitpy ogHUM W3 10-TH «CaMbBIX JIYUIINX H
IIPOCIABICHHBIX» YMOB B aMEpUKaHCKON Hayke. U
CIHCOK TaKuUX €ro Y4YeHMKOB MOYKHO JOJIro Mpo-
JOJIKATh...

OnHako WCTUHHBIN YYEHBIH HUKOTIA HE TIOYH-
BaeT Ha JlaBpax, €My MPHUCYIIH BEYHAs HEYJIIOBJIE-
TBOPEHHOCTh COOOW W JOCTUTHYTHIM M HaIleJeH-
HOCTh HAa HOBBIC CBEpILIECHUS U FOPU3OHTHL. B Ha-
ctosamiee Bpems akageMuk xanan AJIMEB mpo-
JOJDKAaeT  IJIONOTBOPHBIE  HAy4HO-HCCIEIOBa-
TeNbCKHE pabOTHl W TOWCKH HOBBIX HAaIpPaBIICHUI
pa3BUTHS OMOJIOTHYECKON HAyKH, U MBI BEpPUM, UTO
OH €Ill¢ BIUIIET B KHUTY >KU3HU HEMAJIO SIPKUX 3a-
MOMHUHAIOLIUXCS CTPAHULL.

Ilpezuoenm HAH Azepoaiiorcana,
axkademuxk Maxmyo Kepumos

AKademuk-cekpemapo

Omoena 6uonozuueckux HayK,

naypeam zocyoapcmeennoit npemuu CCCP
aKkademuk Axauman Amupacianos



