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HccnenoBana IMHAMHKA AKTHBHOCTH KATaJia3bl, AaCKOPOATIEPOKCHIA3DI, TBASKOJI-3aBUCUMHUOI NEpPOK-
cnaa3bl M 0EH3MIUH-3aBUCHMOI EPOKCUAA3DI, 4 TAKKE YPOBEHb IEPEKHCH BOIOPOJa B BereTATHBHBIX
opranax TBepaoii mmennns! (Triticum durum Desf.) B ycj10BHSIX 710JITOBpeMeHHO#i TIOYBEHHOI 3aCyXH.
YcTaHOBJIEHO, YTO NEePeKHCh BOAOPOJA Y YCTOMYNBOro copra nmeHunbl bapakatibi-95 Hakaniusa-
eTCsl HA PaHHeH CTaJMM cTpecca, TOIAA KaK BOCIPUMMYHUBBIN copT ['aparbuiubir-2 HakanJiMBaer ee B
3HAYUTEJBHBIX KOJIMYECTBAX yiKke Ha OoJsiee mo3gHMX 3Tanax. Cyast Mo MOJy4YeHHBIM pe3yJbTaTaM, Be-
AYLIYIO POJIb B HEHTPAJIM3AMH NEePeKUCH BOOPOJa B OPraHax MiuleHunbl urpaer karauasa. Haubonsmas
AKTUBHOCTH (pepMEHTa OTMeYeHA B JINCTHSX U B KOPHSIX Yy 3acyxoycroiiuuBoro copta bapakariu-95. He-
CMOTPSl HA TO, YTO B CHCTEMY 3aIIMTHI BKJIIOYAIOTCH TaK/Ke NMEPOKCHAA3bI, OAHAKO aKTHBHOCTb 3THX
(hepMeHTOB ake MOCJIe CHHTEe3a MX HOBBIX MOPLMIA 0CTaeTcs 3HAYMTEbHO HU3KOM 10 CPAaBHEHHIO C Ka-
Tana3oil. MeTogomM HaTHUBHOIO 3jeKkTpodopesa B IIAAI ooHapyxeHo npucyrcTBue 1 n3opopmsl KAT,
7 mzopopm AIIO, 3 uzodgopm I'lTIO u 3 nzodopm BIIO B ameThax, a Takke 3 uzogopm KAT, 4 uzo-
¢popm AIIO, 2 u3odopm I'TTIO n 6 n3odopm BIIO B KopHAX MeHNnbI. B KOPHAX ObLIN 00HAPYKEHBI
ogHa m3opopma KAT npu HopMaibHOM BogooOecriedeHHMH U Tpu u3ogopmbl npu 3acyxe. Ctpecc, cBs-
3aHHBIN C NPOJOJIKUTE/ILHOI IOYBEHHOI 3aCyX0i, B KOPHSX NIIEHHUIbI IPUBeJ K YBeJHYEHHUIO IreTe-

POTeHHOCTH 3a c4eT 00pa30BaHMA ABYX HOBBIX MaJIONOABMKHBIX (popM — KAT2 u KAT3.

Knouesvie cnosa: Triticum durum Desf., nepexuco 600opooa, nepoxcudasa, kamanasza, 3acyxa

BBEJAEHME

I'moGanpHOE W3MEHEHHE KIMMara W3MEHSET
JaHAmAPT CEIBCKOT0 XO3AWCTBA M 3€MIICTIONH30-
BaHUS, CTaBs MO/ YTPO3Y HAJIMYIHE BOJBI M BBI3bIBAs
SKCTpEMaJbHbIC MTOTOAHBIC SIBJICHUS B OAHUX paiio-
Hax, MPU TOM PaCIIUPSIsl BETCTAIMOHHBINA TTEPUO]T
B Apyrux. [loBbIIIeHne TeMmepaTyp CO3aeT yrposy
BO3HUKHOBEHWUS 3aCyX, IPYTHUX dKCTPEMAIbHBIX TI0-
TOJIHBIX SIBJICHUM W 3aCYNUIMBOCTU IMOYB. 3acyXH,
HABOJHEHUS, BOJHBI TEIIa, MOPO3Bl U TIeCUaHbBIE
Oypu — Bce 3TH NPHUPOJHBIE SIBICHUS yTPOXKAIOT
KU3HECTIOCOOHOCTH CEhCKOXO3SIMICTBEHHBIX KYIIb-
Typ. OHON W3 TJIaBHBIX NMPUYUH CHIDKCHUS ypO-
’KalHOCTH BBICOKOTIPOJYKTHUBHBIX CEJIHLCKOXO03SIi-
CTBEHHBIX PAaCTCHUH SIBISIETCS MX HEAOCTATOYHAS
YCTOMYMBOCTh K HEONAronpusTHBIM (akTopam
cpennl. [loaToMy 4pe3BbIYAHHO Ba)XXHO 3HATh OC-
HOBHBIE TTOKA3aTENH, KOTOPBIE MOTYT XapaKTepH30-
BaTh YCTOWYMBOCTh PACTCHUH K TEM WM UHBIM HE-
OJIaronpuATHEIM (hakTopaM cpenbl. B ¢Bs3u ¢ TI10-
OaTbHBIMHA U3MEHEHUSMH KJIMMAaTa CPeaH KyJIbTyp-
HBIX pacTeHUll, HaBEpHOE, CaMOE MPUCTAIBLHOE
BHMMAaHHE HCCICAOBATENCH NpUBIEKACT MIICHUIA.
3epHOBBIE KYJBTYPHI, B TOM YHCIE TIICHUIA, B
MepBOM TIOJIOBHHE BETE€TAIMOHHOTO MEPHOJa YacTo
CTPaaloT OT HEJAOCTAaTKa BJIaru, B pe3yJbTaTe 4yero

BO3HHKAIOT T€ WJIM WHBIC OTKIIOHEHUS B HOPMAllb-
HOM X0Ji¢ (PU3UOJOTUIECKUX TPOIIECCOB, KOTOPHIC
NPUBOASAT K CHIDKGHUIO WX MPOTYKTHBHOCTH
(Aliyev, 2001, 2012). B cBsi3u ¢ 3THM OOJTBILION HH-
Tepec MpPEACTaBISCT UCCIECIOBAHUE BIUSHUS 3acy-
X Ha (pU3MONOro-OMOXMMHUYECKHE TPOLECCH Y
MIICHUIBI B TIEPUOJ OHTOTeHe3a. B pesynbrarte
HApylmIeHHH HOPMAIbHOTO  (QYHKIIMOHUPOBAHHUS
OMOXUMHUYECKUX [UKJIOB MMOBBIIIACTCS COACPIKAHHE
CBOOOJHBIX PaJMKAIOB B TKaHAX, U B YaCTHOCTH
akTHBHBIX ¢opM kuciopona (ADK), koTopsie 1mo-
BpPEXKIAIOT caMy KIIETKY M e€e CTpyKTypsl (Foreman
et al., 2003; Foyer and Noctor, 2005). Tlepekuch
Bogopoaa (H,O,) sBnseTcst camoii cTaOUIbHON U3
aKTUBHBIX (opM kuciopona. H,O, urpaer ximoue-
BYIO POJIb KaK CUTHAJIbHAs MOJICKyJa B KOOpZIHMHA-
IIUU JIPYTUX PEaKIUi yCTOMYUBOCTH, BKIFOYAs pe-
aKIUI0 CBEPXUYBCTBHTEILHOCTH. OJHUM W3 TiaB-
HBIX 3BeHbEB 3aIiuThl 0T ADK ciryxar GpepMeHTHl,
ynanstoniie H,O,— katanasa u nepokcuaassr (Hirt
and Shinozaki, 2004; Miller et al., 2010; Devi et al.,
2011). Ot pepMeHTHI, UCITOIB3YS B KAUeCTBE J0-
Hopa anektpoHoB H,O, B cilyuae karanasel WU
pa3IUYHBIC OPTaHWYECKHE COCAMHCHHUS B CIIydae
MEPOKCHIA3bl, KaTATU3UPYIOT JIBYXDJIEKTPOHHOE
BoccranoBinenue H,O (Jebali, 2007). MunuBumsy-
aNbHBIC TICPOKCUAA3bl Pa3IMYyaroTcs Mo cyodcTpat-
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HOW CTeNU(PUIHOCTH, YTO CBSI3aHO C W3MEHEHUEM
3apsna U KoHpurypanuu (epMeHTa W cyOcTpara
npu passeix 3HaueHwsx pH (Klisurska and
Dencheva, 1980; Gajhede, 2001).

Od4eHb Majo WCCIICZIOBaHWM, B KOTOPHIX ObLIa
ObI MpOBejIcHA CPABHUTEIbHAS OICHKA aKTHBHOCTU
Cpa3y HECKOJBKHX (EPMEHTOB, O00ECICUMBAIOIINX
3alIUTy PAcTCHUsS OT TEPEKHCH Bojaopoza. B crs3u
C 9THM, IIENBI0 JAHHON paboThI SBISUIOCH MCCIIENO0-
BaHUE JAMHAMHKH aKTHBHOCTH HEKOTOPBIX (epMeH-
TOB aHTUOKCHJAHTHON CHCTEMBI TBEPAOH MIICHHUIIBI,
YYaCTBYIOIIIMX B JETOKCHKAIIUX IEPOKCUAA BOAOPO-
Jla B YCJIOBUSIX JIOJITOBPEMEHHOM MTOYBEHHOM 3aCyXH.

MATEPHAJIBI U METOJbI

Pacmumenvnutii mamepuan. B nanxoii pabo-
Te OBLIH UCTIONIF30BAHbI IBA KOHTPACTHBIX TEHOTHIIA
tBepaoi mmenuinl (Triticum durum Desf.), B3siTbie
n3 l'enodonna Hay4no-uccienoBarenbCKoro HH-
CTUTyTa 3€MIICACIUS: 3aCyXOYCTONYMBBIA T'€HOTHII
Bapakatnu-95 u HeyCTOMUYMBBIN K 3aCyXe T'€HOTHUI
I"aparpumasir-2. PacteHust ObUTH BBIPAICHBI B TIOJIE-
BBIX YCJIOBUSIX HOPMAaJIbHOTO BOJIOOOECIICUCHHUS U B
ycinoBusix 3acyxu. (OO0€3BOKHMBAaHUE JOCTHTAIOCH
NpeA0TBpaIleHreM MoanBa. ONbIT TPOBOJUIIKCEH B
(azax 1BETEHHs, MOJIOYHOM M BOCKOBOH CIIEIOCTH
OHTOTEHEe3a, TaK Kak ATOT MEePHOJ SBISIETCS Hanbo-
Jiee YyBCTBUTENIBHBIM K HEOCTATKy BOJBI, M pacTe-
HUS Yalle IMOIBEPraloTcs JeHCTBHUIO BOIHOTO CTpEC-
ca.

T'ucmoxumuueckoe onpedenenue nepexucu
6000pooa. OnpenencHue ypOBHS NEPEKUCH BOIO-
pola B JUCTOBBIX JAMCKAaX TMPOBOAMIOCH ITyTEM
OKpalllMBaHUs 1704 3,3'-nMaMHHOOCH3U JUHOM
(JAB), pH 5,0. 3atem u3 quUCKOB yaamsuics XJIOpO-
(¢WIT ¢ MOMOILBIO KUISYEHHUS B KOHLCHTPUPOBAH-
HoM crmpte. Ilociie vero mucku oOpabaThIBAIUCH
(DUKCUPYIOLIMM PpacTBOPOM, BBIKJIAABIBAIUCH Ha
MIPO3PaYHYIO MJIEHKY U CKAHUPOBAIHCH.

Buioenenue hepmenmnozo sxcmpaxma. s
MOJTY4YeHHUs] OOIIEKIETOYHOIO SKCTPAKTa MIICHUIIBI,
JIUCThSl pacTUpalid B cpene, coaepxaueit 1 MM
EATA, 2 MM derunmeruncynbGoHmipTopuia
(PMSF), 1% IIBII, 100 MM Na-pocdaTtroro oyde-
pa (pH 7,8), 0,1% tpuron X-100, 3atem ¢punsTpo-
BaJiM ¥ IEHTPUPYTHpoBaiu B TeueHne 20 MUH mpu
15000 g. ITomy4yeHHsbIi cynepHaTaHT UCTIONb30BAIU
JUIS aHaJIN3a aHTHOKCUJIAHTHBIX (PEpMEHTOB.

Onpeodenenue  aKmueHOCMU  GHMUOKCU-
OaHMHBIX hepmenno6. AKTUBHOCTD HCCIICTyEMBIX
(epMEHTOB B JIUCTHSIX M KOPHEH MIIEHHIIBI OLIEHH-
BaIM CIEKTPOPOTOMETPUUECKH B MOMEHT JIHMHEH-
HOTO IIPOTEKAHUs PEaKLUH.

Axmusnocmo kamanazot (KAT, KO 1.11.1.6)
OIIPEACIISUIN TI0 U3MEHEHHUIO ONTHYECKOW TUIOTHOCTU

peakimonHo cmecn mpu 240 HM 3a 1 MUHYTY
(Kumar and Knowles, 1993). Mertox ocHOBaH Ha
OTIpeIeTICHNH CKOPOCTH PAa3JIOKEHHUS TIEPEKUCH BO-
JIOpOJia KaTayia3oi uccliiemyeMoro odpasna ¢ obpa-
30BaHMEM BOJBI M KHCIOPOAa. AKTUBHOCTh PAacCU-
THIBAJIM B MKMOJIB/(MI' O€IKa MUH) Ha OCHOBE KO3(-
duLenTa MOMAPHOM SKCTHHKIMHK € =39,4 MM 'cm-".

Axkmuenocmo ackopbamnepoxcuoazot (AI1O,
K® 1.11.1.11) onpenemsun o meroauke (Nakano
and Asada, 1981) ¢ HeKOTOpBIME MOJH(DUKAIIHIMH.
MeTox ocHOBaH Ha OIpEeNICHUH CKOPOCTH Pasiio-
JKEHUSI TIEpEeKHCH BOJOPOAa acKopOaTmepoKcuaa-
30 UccieayeMoro obpasia ¢ 00pa3oBaHUEM BOJIBI
u aeruapoackop6ara. ONTHYECKYIO IMIIOTHOCTH pe-
TUCTPUPOBAIH Ha criekTpodoTomeTpe 1mpH 290 HM.
AKTUBHOCTh PAcCUMTHIBAIM B MKMOJIb/(MI Oenka
MHH) Ha OCHOBE KO3((UIMEHTa MOJSPHOH 3KC-
THUHKIUH € = 2,8 MM em™.

AKmuenHocms  28aAK0N-3A6UCUMON  (hopmbl
nepoxcuodazot (I'MO, KO 1.11.1.7) onpexnensiim o
U3MECHEHHUIO ONTHUYECKOM mioTHocTu mpu 470 HM
peaknnonHoM cMmecH 3a 3 muayThl (Mahalingam et
al., 2005). Axtuaocth ['TIO paccuuThIBaIM MO KO-
JIMYECTBY OKHWCIIEHHOTO TBasKojla B MKMOJB/MT
Oelika MHMH C Y4€TOM KO3 (HUIMEHTA SKCTUHKIIUHU €
=26,6 MM™ em™.

AKmueHocmo 0eH3UuOUH-3A8UCUMOTL hOpMbL
nepokcuoazel (BIIO, KO 1.11.1.7.) usmepsiu no
YBEIUYICHHUIO OTITHYECKOU IFIOTHOCTH TIpH 590 HM B
peakunoHHO# cmecu 3a 1 munyty (Gechev et. al.,
2002). AxtuBHocth BIIO paccunThiBanu mo Koju-
YEeCTBY HM3PACXOJIOBAHHOTO OCH3HMJIMHA B MKMOJb/
Mr OejlKa MHH C Y4eTOM KO3 QHUIIMEHTa SKCTHHK-
mn € = 39 MM em™.

Onpedenenue usohepmenmnozo cnekmpa
anmuoxkcuoanmuvlx ¢hepmenmos. KadectBeHHBIE
M3MEHEHHUS] aKTUBHOCTH (DEPMEHTOB ONpPENEIIsUIH C
ucrnonb3oBaHueM BepTukainbHoro ITAAIT snekTpo-
tdopesza (7%-noro mis KAT u reaskon-I10, 10%-
Horo g AITO) o merony esuca (Davis, 1964).
Onektpodope3 ObUT MPOBEJACH B TeUEHUE 3 daca
npu 4°C mpu craGribHOM Toke 30 MA, HCIIONB3YS
npubop SE 250 (Amersham Biosciences, CIIA).
OxpanBanue JIMHANA KaTana3bl OCYLICCTBIISUIM IO
MeToay AHaepcoHa u ap. (Anderson et al., 1995),
ackopbarmepokcruaassl Mo Meroay Murtiep u 3u-
muHckaca (Mittler and Zilinskas, 1993), reaskoin-
nepokcuaassl mo meroay Pagortuka u ap. (Radotic
et al., 2000), OeH3UAMH-TICPOKCHAA3BI TI0 METOILY
Kynepc u ap. (Cuypers et. al., 2002).

Onpedenenue xonuvecmea benxos. Konuye-
cTBO OenkoB omnpenensy mo Meroay (Sedmak and
Grossberg, 1977). Jns mocTpoeHHs KaauOpOBOY-
HOW KPHBOH HMCIOJB30BAIM OBIYMI CHIBOPOTOUHBIH
NBbOYMUH.

Cmamucmuveckuii anaau3. B pabore npen-
CTaBJICHHI JaHHBIE 3 OIBITOB, MPOBEJICHHBIX B 3-



Tycetinosa u op.

KpaTHOH OHOJIOrMYECKO MOBTOPHOCTH. Pacuersl,
MoCTpoeHrEe rpa)uKOB W WX ONHCAHHE OCYIIEeCTB-
JIsUM ¢ momolnpio npunoxkenuit Microsoft Office
Word 7 u Excel 7 nna Windows XP.

PE3YJIBTATBI U OBCYXIEHUA

Opnolt w3 Hambosee paHHUX peakiui, CBS-
3aHHBIX C YCTOMYMBOCTBIO PACTEHUH K BOJHOMY
neduuuTy, SBIgeTCsl 00pa3oBaHUE aKTHBHBIX (OPM
kuciopoga (ADK), Hanbosee BaKHOW U3 KOTOPBIX
sBisieTcsl iepekuch Bogopoga (Hammond-Kosack,
Jones, 1996). YpoBeHp mepekucH BOAOPOAA BO3-
pactaeT npu aOMOTHYECKUX M OMOTHYECKHX CTpec-
cax, a HakoruieHue ypoBHsi H,O, 3aBUCHT OT CHIIBI
U TPOJOIDKUTENBHOCTH cTpeccopa. Kpome Toro,
koHneHTpanus H,O, MOXeT oTiindaTrbes B paszind-
HBIX KJIETOYHBIX CTPYKTypax M 3aBHUCHT OT THUIA
cTpecca.

Hamm pesynbraTsl M0 ONpPEACICHUIO YPOBHS
MEPEeKUCH BOAOPOAA IIyTEM THCTOXUMHUYECKOTO
OKpaIIMBaHMs TIOKAa3bIBAIOT IOBBIIICHUE YPOBHSA
H,0; B cTpeccoBBIX pacTeHUSX MO CPAaBHEHHIO C
KoHTposieM. Peakmus ¢ 3,3'-muaMHHOOCH3UIHHOM
BBI3bIBAJIa OKPALITMBAHHIE CPE30B PA3TUIHON MHTEH-
cuBHOCTU. Pacnpenenenue OkKpacku cpe3oB U €€
WHTEHCUBHOCTH 3aBHCUT OT MepHOJa BereTaluu.
HetanbHbiii ananu3 odpasosanus H,O, npu monro-
BPEMEHHOH MOYBEHHOH 3aCyXH y YyBCTBHUTEIBHOTO
reHotuna 'apareimusir-2 U ycroiunBoro bapakat-
T1-95 mokasal, 94To 3HAYUTEIHHO OOJIBIIE TTePEKU-
CH BOJIOpPO/Ia HAKAIUTUBAJI YyBCTBHUTEIHHBIA T'€HO-
THII, TI0 CPAaBHEHHIO C YCTOHYMBBIM, B (pase Momou-
Ho¥t ciennoctu (Puc. 1B).

CnenyeT OTMETUTh, 4TO B (ha3e IBETCHHS I10
HAaKOIJICHUIO MEPEeKUCH BOAOPOAa y 3acCyXOuyB-
CTBHUTEJILHOTO T€HOTUIA MIIEHUIB! | aparburdpir-2
He OBUIO OOHAPYKEHO OTIMYUN MEXTY KOHTPOIIb-
HBIMH U CTPECCOBBIMH PACTCHHUSIMM, TOTAA KaK B
JUCTBAX YCTOMUYUBOIO K 3acyxe reHorumna bapakar-
mu-95 mHabmonanock HakomeHue H,O, mo cpaBHe-
HUIO C JINCTHSIMH HOPMAaJbHO TOJMBAEMBIX pacTe-
Huit (Puc. 1A). OgHako B ¢aze MOJOYHOH crieno-
CTH TIEPEKUCh BOJIOPOJIa HAKAIUIMBaeTcsl Ooliee WH-
TEHCHBHO y reHoTHna [ 'aparsurasir-2, yem y bapa-
katu-95 (Puc. 1B). B ¢ase BockoBoii cienoctu y
000MX HCCIeNOBaHHBIX T'€HOTUIIOB HAOIIOAAETCS
Hakomienne H,O, mpu ctpecce (Puc. 1C). Takum
00pa3om, MepeKruch BOAOPOIA Y YCTOHUYHUBOTO COP-
Ta MIICHUIBl HAaKalIMBAaeTCsl HAa paHHEH CTaIuu
OHTOT€HE3a, TOIJa KaK YyBCTBUTENBHBIM COPT
HaKaIJIMBAeT €€ B 3HAYUTEIbHBIX KOJIMYECTBAX YKE
Ha 0oJiee MO3IHUX CTAAMSAX BEreTaLHH.

B cnenyromeil cepun 3KCIIEpUMEHTOB HCCIIE-
JIOBaJIM aKTUBHOCTH M M30()OPMEHHBII COCTaB aH-
THOKCHIAHTHBIX (DEPMEHTOB, YYaCTBYIOIIHMX B Jie-

TOKCHUKAIIMU TIEPEKHCHU BOJOPOJa B pacTeHUsx. B
KaueCTBe CyOCTpPaTOB IPH BBIABICHHHU IEPOKCH-
JTA3HOM (aHTHOKCUIAHTHOHN) (DYHKIIMY B HAIINX HC-
clIeIOBaHMUAX OBUIM MCIOJIB30BaHbl O€H3MUIMH, I'Ba-
SIKOJI M acKOpOar.

1a 16

Puc. 1. Pacnpenencuue H,O, B TUCThSIX MIICHUIIBI, BbI-
PAIllEHHBIX B YCJIOBHIX HOPMAaJIbHOTO BOJAOOOCCIICUCHHUS
(a) m mpm 3acyxe (0) B pa3nMUHBIX (Da3ax BeTeTallnu:
A — uBerenue, b — monounas cnenocts, C — BOCKOBas
cnenocts; 1 — bapakarmn-95, 2 — I'aparsurgsir-2.

IIpoBeneHHOE HccaenOBaHME IOKA3allo, 4TO
KOHCTUTYTHBHAsl BEIMYMHA aKTUBHOCTH ackopOa-
HepoKcHUIa3bl Obljla BEICOKA B JIMCTHAX IIIEHUIIBI B
Havaye SKcnepuMenTa (T.e. B (hase nsetenus) (Puc.
2 u Puc.3).

Crnemyer OTMETHTh, YTO KOHCTHUTYTHBHBIN
ypoBeHb akTuBHOCTH AIIO Obl1 G0JI€e BHICOKHM Y
YCTOMYMBOTO reHoTHna bapakatnu-95, yuem y dyB-
cTBUTeNbHOrO ['aparsurdeir-2. B (dazax monouHoi
U BOCKOBOM CIIEJIOCTH aKTHBHOCTh (hepMEHTa CHU-
JKaJlach y 00OMX T'€HOTHUIIOB, HO IPU 3TOM OCTaBa-
Jlach Ha BBICOKOM YPOBHE IO CPaBHEHHIO ¢ KOHTPO-
neM. B kopHsiIX HaOM0qany ropas3io MEHbIIYIO Ba-
puanuio ucciegyemoro mokaszarens. I[lanenue ak-
TUBHOCTH (hepMEHTAa MOXKHO OOBSCHHUTH OBICTPOM
WHAKTHBAI[MEH €ro myia Mpu KaTalIu3upyeMoil pe-
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Puc. 2. AKTUBHOCTb IEPOKCHIA3HOM (hepMEeHTHO# cucTeMbl THCTheB (A) u kopHe# (B) y 3aCyX0yCTOHYHBOTO
copTa nueHuts! bapakatiu-95 npu HapacTaromiei! nouBeHHOH 3acyxe.

aKIMM B XOJ/Ie OHTOreHe3a. PecHTE3 HOBBIX MOJIEKYT
¢depMeHTa (WM HW303UMOB) TMpU CTpecce, IIO-
BUIUMOMY, 00ecIeynsl BO3pacTaHue aKTUBHOCTH I10
CpaBHEHHUIO ¢ KOHTposieM. OTMEUeHHOEe HaMU yBEJIU-
yeHue akTUBHOCTH AlTIO B THCTBSX MIIEHUIBI TAKKE
MOKET OBITh CBSI3aHO C MOBBIILICHUEM KOHICHTPALUH
H,0,, koTOpoe NMpHBOAWMT K aKTHBAIMH (hEepMEHTA.
HenaBno Obl0 ycTaHOBIEHO, YTO aKTHUBALUS 3KC-
npeccun TeHa ackopOarnepokcuaassl APO2 B nu-
CThSIX apabuioIrcuca MPOUCXOOUT C Y4acTHEM BHeE-
kiaerounoro myina H,O, (Bechtold et al., 2008).

I'BasikonmoBoinepokcuaa3e  OTBOJUTCS — He-
OosiblIas posib B HEUTpaIM3aLMK IIEPOKCUIA BOJIO-
pona B Hauane (a3bl uBereHus. [locie yero ee ax-
TUBHOCTb MOBBIILIACTCS B IUCTHSAX U YMEHBIIAETCS B
KOPHSIX B CTPECCOBBIX BApHAHTaX IO CPABHEHUIO C
HavyajoM Beretanuu. [loBbIllIeHHEe aKTUBHOCTH
(epMeHTa B JHMCTHSIX MIICHUIIBI B KOHIIE BEreTalyuu
MOJKET OBITH CBS3aHO C BO3PACTAHUEM COAEPIKAHUS
coeauHeHni (eHonpHoN npuponasl (Maksimovic et
al., 2008).

B navane ¢asbl nBETEHUs] aKTUBHOCTH OEH3U-
JUH-TIEPOKCHIA3bl B JIUCTBSIX YCTOMYMBOTO TI'E€HO-
tuna - bapakatnu-95, mogBepraBmIMXcs BOTHOMY
JIeQUIUTY, BBIIIE, YeM B PACTEHHUSX KOHTPOJIHHOTO
BapUaHTa, a y YyBCTBUTEJIbHOrO — ["aparbuiusir-2,
HaIpOTHB, HIKE. B KOHIIE BEreTaliOHHOTO MepHO-
na aktuBHOCTH BIIO moBhINIAaeTCS Kak B JIMCTHIX,
Tak ¥ B KOpHsX. IloBeimenne aktuBHOcTH BIIO B
NOJ3EMHBIX OpraHax pacTeHUil HOocwiIo Oonee BbI-
Pa’kEHHBIN Xapaxkrep.

Takum 006pa3oM, B JTUCTHSIX M KOPHSX MIIECHHU-
el ObUTa OOHapykeHa BBICOKas (hepMEeHTaTHBHAs
aKTUBHOCTh TNEPOKCHJa3bl, KOTOpas U3MEHsJIach B
Te4eHHe BEreTallMOHHOTO Mepuoja. Habnronaemele
HaMH M3MCHEHHMsS AaKTHBHOCTH IIEPOKCHIA3bl Ha
pasHbIX (asax pa3BUTUS YKa3blBalOT HA €€ aKTUB-
HOE ydacThe B MeTabonmMuecKux mporeccax. Kak
NOKa3alny pe3yabTaThl padoThl, B XOJE OHTOI€HE3a
NIIEHULB! HAOJIFOAIOCh TOBOJIBHO IIHPOKOE H3Me-
HEHHE 3HAYCHUN MEPOKCUJA3HONW AaKTUBHOCTH. Xa-
pakTep IMHAMMKHA aKTHBHOCTH MEPOKCHAA3bl OBLI
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Puc. 3. AKTUBHOCTb IIEPOKCHIa3HOM (hepMEHTHOM cHCTEMBI JTHCTheB (A) u KopHe# (B) y HeycToMYMBOro K
3acyxe copTa MIIeHUIH [ 'aparsuTipIr-2 Mpy HapacTaroel MOYBEHHOH 3acyXxe.

HallpaBJIeH B CTOPOHY €€ MOBBIIICHUS BO BeexX (haszax
pa3BuTHA pacTeHHi. TakuM oOpa3oM, HanOOJee BbI-
COKHI YpOBEHb MEPOKCHIA3HON aKTHBHOCTH OOHapy-
’KEH B I'€HEepaTUBHOM BO3pacTHOM cocTosiHuu. Iloiry-
YeHHbIC JIaHHBIC COIIACYIOTCS C pe3yJbTaTaMu padoT
psina aBTopoB (Anapeea, 1988; Zhang and Kirkham,
1994), koTOpBIE MOJAraloT, YTO MAKCUMAIIBHAS aKTHB-
HOCTb IEPOKCHU/IA3bI COBIAIACT C TIEPHOJIOM HanboIee
WHTEHCUBHBIX METa0OIMYECKUX MPOLIECCOB, MPOHCXO-
JAIIMX BO BpeMs IIBETCHHUS W IUIONOHOLICHHS pacTe-
Huil. PaHee MOKAa3aHO 3HAYUTENBHOE YBEINYECHUE
AKTUBHOCTU TIEPOKCUIA3Bl Y YCTOHYUBBIX COPTOB
mmennnbl (Shetty et al., 2003). Bo3moxkHo, 3TOT
(depMeHT 3alelCTBOBaH B 3AIUTHBIX PEAKIHUAX,
CBSI3aHHBIX C YKPEIUICHHEM KIIETOYHBIX CTEHOK.
OnHako HE HCKIIOYEHO TakXe, YTO IEepPOKCHAa3a
SBIISIETCS. OJTHUM W3 MCTOYHHMKOB NEPEKUCH BOZO-
pona, TOCKONbKY (opMbl (epMeHTa KIETOYHOM
CTEHKH PACTCHUH SBISIOTCS BAaKHBIMU MPOYICH-
tamu H,0, (Hammond-Kosack, Jones, 1996).
[lony4yeHHble HaMHM JaHHBIE IOKAa3aJd, 4YTO

JOJrOBpEMEHHasl MOYBEHHAS 3acyXa YBEJIUYUBACT
AKTUBHOCTb KaTanasbl, KaK B JIMCThAX, TaK U B KOP-
Hs1x pacrenuit (Puc. 4).

Henocrarok Biaru B ouse Bech IIEPHOJ BEreTa-
1M CHOCOOCTBOBAJI POCTY AKTUBHOCTH KaTaJslasbl.
HcxonHast akTHBHOCTD KaTajia3bl B JIUCTHAX IIICHHU-
bl ObUTa 3HAYMTENBHO BBILIE, YeM B KOPHsX. Takyro
KapTUHY HaOJIONAM Ha TPOTSHKEHHUHM BCETO JKCIIe-
puMeHTa. 3acyxa akTHBHpPOBaJla KaTajgasy B JUCTBSIX
YCTOWYMBBIX TEHOTHUIIOB MIIEHUIIBI U HE3AMETHO BIIM-
sila Ha aKTUBHOCTH 3TOr0 (hepMeHTa B JIHCTHSIX He-
YCTOMUYMBBIX FeHOTHUIOB. [IpHu aganranuu pacTeHud K
YCIIOBUSIM 3aCYXH HanOOJbIIask aKTUBHOCTh KaTaJlasbl
OTMEYEHA B JINCThAX Y 3aCyX0ycTOMuMBOro copra ba-
pakatin-95 (Puc.4). DTo BIOJHE COTIAcyeTcs ¢ JaH-
HBIMU JIUTEPATYpHl: B YCJIOBHSX BOIHOIO CTpecca y
3aCyXOYCTOMUYUBBIX T€HOTUIIOB MSTKOH WU TBEPAOM
TMIIEHNIBI aKTUBHOCTh KaTajia3bl MOBBIMIACTCS, a y
YYBCTBUTEIBHBIX - OCTAeTCS HEM3MEHHOW WJIM CHH-
xaercs (Sairam et al., 2001; Zhang et al., 2000; El-
Fadly et al., 2007).
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Puc. 4. AKTUBHOCTB Kartanassl B THCThAX (A) u kopHsx (B) y 3acyxoycroituusoro (Bapakatiun-95) u ayBcTBHU-
TenmbHOTO K 3acyxe (I'aparbiTabir-2) COpTOB MIICHHUIIB! TIPH ISHCTBHH JOITOBPEMEHHOM TIOUYBEHHOM 3aCyXH.

Takum 00pa3oM, TIONy4YEHHBIE pPE3yIbTaThI
[IPEAIONAratT, YTO BeAyIas pojib B HEUTpaIU3aluu
MEPEKVCH BOJIOPOZA B OpraHax IIIEHHIBI OTBEJECHA
Karanasze. HecMOTps Ha TO, YTO B CUCTEMY 3aLLUTHI
BKJIFOUAIOTCSl TakKe MEPOKCHIAs3bl, OJHAKO aKTHB-
HOCTb 3THX (DEpPMEHTOB JaXke MOcje CHHTe3a MX HO-
BBIX MOPLUH OCTaeTCs 3HAYUTEIBHO HU3KOM 1O CpaB-
HEeHulo c Katanazo. Ilpeamnomnaraercst JoOKabHOE
(YHKIMOHHMpPOBaHHE NIEPOKCHIA3 IS HEUTpaIN3aLuy
MIEPOKCUIa BOAOPOJA B OTACNBHBIX OpraHax pacTe-
HUSL.

VY pacteHuil mMmeeTcs MHPOKHHA HaOOp H30-
¢dhopMm mepokcuaasbl. CriexTp GopM MepoKcHaas xa-
pakTepu3yeTcsi BeChbMa BBICOKOW IJIAOMILHOCTHIO,
YTO J]aeT OCHOBaHHME OTHECTH e¢ K Mapkepam (u-
3UOJIOTUYECKOTO COCTOSIHUSL pacTeHuil. MHoxke-
CTBEHHBIE ()OPMBI TIEPOKCHIA3 OCYIIECTBISAIOT pa3-
Hble (QYHKIMU B PACTCHHW: OJHH Yy4YacTBYIOT B
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nporeccax pocTa, JAPYrue BBIOJIHSIOT 3allUTHYIO
poib, oOecreunBasi pPacTeHUIO BO3MOXKHOCTh B
YCIIOBUSIX CTPECCOBBIX (PaKTOPOB IMOJYy4aTh SHEP-
TUIO, HEOOXOAUMYIO ISl TIOJICPKAHUS SKU3HEICs-
tenbHOCTH. Kak BuaHO M3 Puc.5, B MMCThIX mime-
HHULBI OBIJIO BBISABICHO 2 MEIUIEHHO W 1 cpenHe
JOBIDKYIUXCS] 30H, @ B KOPHAX — | menieHHo u 1
OBICTPO ABMKYIIUXCS 30H TBasIKOJIOBOM IMEPOKCH-
nasel. Mi3smenenns m3odepMeHTHOTO criekTpa Ooee
BBIp@KEHBI B KJIETKaX JHUCTheB pacteHus. Ilpeamo-
naraercsi, uto uzogpopma ['TIO3 3aneiictBoBaHa B
YCTOMYMBOCTU pACTEHHUs K 3acyxe. AHAIOTHYHBIC
JaHHble OBLIM TIOJNyYEHB! y IPOPOCTKOB MSTKOM
MIIEHUIBI NIPU aKKIMMATH3aLUU PAaCTEHUH K HH3-
KUM TemrepaTtypaM (Scebba et al., 1998). Muoxe-
cTBeHHBIE (hOpMBI DH3MMa, paboTaromue B pacrte-
HHUM B Pa3iIM4HbIC NIEPHOIBI POCTA U Pa3BUTHUS, Xa-
PaKTEpU3YIOTCS TE€M, YTO CIIOCOOHBI OKHCIATH pa3-
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HbIe CyOCTpaThl U JIEHCTBYIOT TPU HEOJUHAKOBBIX
YCIIOBUSX OKPYKAIOMIEH CpeJIbl.

[Ipn ananuse crnektpa OCH3UAMHOBOW IEPOK-
cuIa3bl MPH HapacTaloUIel MOYBEHHOH 3acyxe Obl-
Ji1 0OHapykeHbI 3 u30(hopMbI (hepMEHTA B JIUCTHSIX
u 6 u30(popM B KOPHIX. AHaAINU3 H30(PEpPMEHTHOTO
CIEKTpa BBISIBIJI, YTO B YCJIOBHSIX BOJHOTO aeu-
muTa HMHTCHCHUBHOCTHL OKpallMBaHHUA HEKOTOPBIX
mosioc u303H3uMOB Tiepokcunassl (bI102, BIIOS u

BI106) 6buta cuibHee (puc. 6), 4To, MO-BUAUMOMY,
CBHJETEJILCTBYET O BO3MOXKHOCTH CHHTe3a (ep-
MeHTa de Novo. JlaHHBIE SIIEKTPOPOPETHUECKOTO
aHaji3a COOTBETCTBOBAJIM HM3MEPEHUSM aKTHBHO-
cti bIIO: Tak kak aktuBHOCTH BIIO B KopHIX y
CTPECCOBBIX T€HOTHITOB ObLITA HAMHOTO BBIIIIE, YEM
y KOHTPOJIBHOTO BapuaHTa U OoJiee BBHIPAKEHHOU Y
YYBCTBUTEJIHHOTO T€HOTHUIIA IO CPAaBHEHUIO C TOJe-
PaHTHBIM.

A

la 16 2a 26

mo l—>
mo2=—>

MoJj=—»

la 16 2a 26
pas=—

- " — o2

Puc. 5. Dnexrpodoperryecknii CEeKTp rBasKoNepoKcua3bl JIMCTheB (A) 1 kopHel (B) nuenuus: B
YCIIOBHUSIX HOPMAITbHOTO BomoobecreueHus (a) u npu 3acyxe (6); 1 — bapakatnu-95, 2 — ['aparsurdpir-2.
Dnekrpodopes 0611 poBesieH B 7%-HoM [TAAT B Tpuc-rnmuumnoBom Oydepe, pH 8,3, npu 4°C, 3 yaca
npu crabmibHOM Toke 30 MA. KonmyecTBo HaHECEHHOTO Oelika COCTAaBIUIO 35 MKT Ha JJOPOXKKY TeJIs.

A B

1a 16 2a 26 la 16 2a 26
EMNO | =—

BN Q2=

BIO3 m—p "*]
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4+ EN0J

504
+—EMNO0S5
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Puc. 6. DiekTpodopeTniecKuii CieKTp OCH3UINHIIEPOKCHIAA3hI TUCTheB (A) u KopHe# (B) mimeHuIb! B
YCIIOBHUSIX HOPMAITbHOTO BomoobecreueHus (a) u npu 3acyxe (6); 1 — bapakatnu-95, 2 — I'aparsurdpir-2.
Dnekrpodopes 6611 poBesieH B 7%-HoM [TAAT B Tpuc-rnmuumnoBom Oydepe, pH 8,3, npu 4°C, 3 yaca
nipu crabmibHOM Toke 30 MA. KonmyecTBo HaHECEHHOTO Oelika COCTaBIsUIO 45 MKT Ha JJOPOXKKY TeJIs.
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AMND 2
AND 3 e—
ANMOD ) —
AMND S =
AMNOD G —>
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B

p— ANO ]

— ANOD 3
— AMND 4

Puc. 7. DnexTpodopeTHIEeCKHil CIIEKTp acKopOaTIepoKcuasbl JUCcTheB (A) u kopHei (b) mimeHuIs!, BbI-
palIeHHON B YCIOBHSX HOPMAIIbHOTO BojoobecneueHus (a) u npu 3acyxe (0); 1 — bapakatiu-95, 2 — T'a-
parsurdbIr-2. Dnexkrpodopes 0611 mposeneH B 10%-nom [TAATD B Tpuc-rnmunmnoBom 6ydepe, pH 8,3 (c
nmobasienuem 2 MM ackop6bara Hatpus), npu 4°C, 3 vaca npu cradbuinpHOM Toke 30 MA. Konmdectso
HaHECEHHOTo Oelka cocTaBisuio 40 MKT Ha TOPOXKKY Telsl.

la 16 2a 25

+— HAT 1
= HKAT 2
= HAT 3

Puc. 8. DnekrpodhopeTruecKuii CrIeKTp Katamasbl JUCTheB (A) u KopHeil (B) MIIeHUII, BRIPAICHHON B
YCIIOBHSAX HOpPMANbHOTO BomooGecneueHus (a) u mpu 3acyxe (0); 1 — Bapakatinu-95, 2 — T'aparsurybir-2.
DnekTpodope3 0611 poBeseH B 7%-1oMm [TAAT B Tpuc-rmunuHoBoM O0ydepe, pH 8,3, npu 4°C, 3 vaca npu
crabmipHOM Toke 30 MA. KonndecTBo HaHeceHHOTO Oenka cocTaBisuio 30 MKT Ha TOPOIKKY Tels.

XKaur ¢ coapr. (Jang et. al., 2004) moka3aiu
CBSI3b MEXIY M30(EPMEHTHBIM COCTABOM TIEPOKCH-
nasel U yyactuem reroB 110 B popmupoBanuu 3a-
IIUTHOTO MeXaHu3Ma Kaptodens npu HHGHIHPO-
BaHUM MATOreHoM. Ha OCHOBaHWM JTaHHBIX aBTOPI
MPUILTH K BBIBOJY, YTO CTPECC, BBI3BAHHBIN MpPO-
HUKHOBEHHEM TaTOTEHA, OKA3bIBACT CYIICCTBEHHOES
BJIMSIHUE HA 9KCIIPECCHIO TEHOB IMEPOKCH/IA3HI.

Ananu3 u3odepMeHTHBIX mnpoduiieii  ackop-
0aTmepoKCcHIa3bl Y TCHOTHUIIOB MIICHHUIIBI, pa3inya-

12

IONIMXCS TI0 3aCyXOYCTOMYMBOCTH, BBISIBHI / H30-
(hopM B JHCTBIX U 4 N30(hOPMBI B KOPHSX, KOTOPHIC
obozHauensl kak 1-7 (Puc. 7). 3menenus uzodep-
MEHTHOTO CIIEKTpa, KakK TI0Ka3ajl CPaBHHUTEIHHBIH
aHanm3, OoJiee BHIPAXKCHBI B KJIETKaX JIMCTheB. [Ipn
aHanmu3e siekrpodopernyeckoro crekrpa AllO
JHMCTHEB MIICHUIBI B Hayaje 3acyxu (T. e. B dase
BETEeHUs) ObUIO OOHapyxkeHo 4 m3ohopmbl (IaH-
HBbIE HE TOKa3bIBatoTcs). [louBeHHas 3acyxa conpo-
BOXKAajlach yBenudeHueMm uncina usopopm AIIO B
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JACTBAX IO 7 y 00OWX BapwaHTOB (TIpHU TOJWUBE U
pu 3acyxe). B BOCkoBo# (hase pa3BUTHS pacTeHUI
HaOJIIO/JAIA  YBEIMUYCHHUE WHTCHCUBHOCTH BBICOKO-
MOJICKYJISIpPHOW M30()OPMEI ¥ TOSBICHHUE JTOTIOTHH-
TenbHBIX 3 n3ohopm AIIO (Puc. 7).

ITon Bo3meiicTBHEM cTpeccopa aimekTpodope-
TUYECKUM CIEKTp KaTajazbl U3MEHSUJICS aHAJIOTHY-
HO u3MeHeHuto aktuBHoct KAT. Ilpu ananuze
n30()epMEHTHOTO COCTaBa KaTajasbl B JIUCTHSX IIIIE-
HUIIBI BBISIBIICHA BCEro JIMIbL oxHa u3odopma dep-
MEHTa C MaJioll 3NeKTpo(opeTHUECKON MOABMKHO-
CTBIO, KaK Y CTPECCOBBIX, TaK M Y KOHTPOJIBHBIX Ba-
PHAHTOB, YTO COOTBETCTBYET JINTEPATYPHBIM JTAHHBIM
(Racchi et al., 2001), Torna xak B KOpHSX ObLTH 00HA-
pyXeHsl omHa u3o(opMa TPH HOPMAIBHOM BOJIO-
obecrieueHn W TpU H30GOPMBI — TIpH 3acyxe.
Crpecc, CBA3aHHBIA € MPOJOJIKUTEIHHOW MOYBEH-
HOH 3aCyXOil B KOpHSX IILUEHUIbI IPUBEN K YBEIU-
YEHHUIO TETEPOTeHHOCTH 32 CYEeT 00pa30BaHUs JBYX
HOBBIX — KAT2 u KAT3 manononBmxHBIX GopM
karanas3el (Puc. 8). Ilpeanomaraercs, uyto quHAMH-
Ka HapactaHus akTuBHOCTH KAT cBsizaHa c mocre-
MEHHBIM YBEIMYCHHEM KOHIICHTPAIUHA TIEPEKUCH
BOZOPOJa BCIEACTBHE pPeaKuu JucMmyTarmn. Kpo-
Me TOTo, Karaja3a MMeeT HU3KOe CPOJCTBO K CyO-
CTpaTy W HauMHaeT paboTaTh MPH JOCTATOYHO BhI-
COKOM COJIEPYKaHUH MTEPEKHCH.

Takum 0oOpa3om, MmoiTydeHHBIE JaHHBIE Xapak-
TEPU3YIOT KOJWYECTBEHHBIE M KAueCTBEHHBIE W3-
MeHeHHUs (DEpPMEHTOB B Pa3IMYHBIX OpraHax T'eHO-
THUIIOB MIIEHULBI MPU ACHCTBUM AOJIrOBPEMEHHOM
noyBeHHOH 3acyxu. OOHapy)KeHHas pa3HOKaue-
CTBEHHOCTh OTJIEIBHBIX (OPM (PEPMEHTOB MOKET
MMETh aJalTHBHOE 3HAYCHHUE U SBIATHCS IMOKa3are-
JIeM YCTOWYHBOCTH K BOJJHOMY CTpPECCOPY.

AHanu3upys BBIIIECKa3aHHOE, HEOOXOIMMO
OTMETHUTH, YTO (PEPMEHTHI aHTHOKCHUAAHTHOW CHCTE-
MBI 3aIATHl PACTEHUH MPUHUMAIOT YYacTHE B Pery-
JSIIMM MeTaboNM3Ma B XOZe OHTOrEHe3a W HMEIOT
ocoboe 3HaYeHWE I pPacTeHUH B OOECIICUCHUH
OBICTPOI MPHUCHIOCOOIEHHOCTH K TIOYBEHHOMY HEJO-
cratky Bognbl. Ilpu peficTBumM cTpeccoBbIX (hakTOpoB
(0cOOEHHO ANMTEIBHO M MHTEHCHUBHO) MPOUCXOAWT
W3MEHEHHE AaKTUBHOCTH aHTHOKHCIUTEIBHBIX (ep-
MEHTOB U KaYECTBCHHBIC WU KOJIMYCCTBEHHBIC MEpe-
CTPOMKM KOMIIOHEHTHOTO COCTaBa, YTO CBSI3aHO CO
CTENEHbI0 YCTOMUMBOCTH pacTeHuid. To ecTh, B Mexa-
HU3Max auanTalliid pPAacTeHHH K OSKCTPEeMalbHBIM
YCIIOBUSM BHELIHEW Cpelbl MHOXECTBEHHBIC MoJe-
KyJsipHble (OpMbI (PEPMEHTOB WMIPAIOT 3HAYMTEIb-
Hyto ponb. [lomydeHnsie B pabote pe3yapTaThl MO3-
BOJLIIOT TMpENIoiararh, YTO HAIWYME HECKOJIbKUX
(hepMEHTOB, BBITIOJTHSIOIINX OJTHY U TY )K€ KaTaIuTH-
4ecKyl0 (DyHKIIMIO, — BECbMa IIEHHOE CBOMCTBO, pac-
HIMPSIONIEe alalTallMOHHBIE BO3MOXKHOCTH OpTaHM3-
Ma, YTO OCOOCHHO Ba)KHO ISl KU3HEAEATCIHHOCTH.
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Uzunmiiddatli Torpaq Quraqhg: Soraitinds Bugda Bitkisinin Kok Va Yarpaglarinda H,O,-in
Zorarsizlasdirilmasindo Istirak Edon Antioksidant Fermentlor

I.M.Hiiseynova, D.R.9liyeva, 8.C. Mammadov, C.9. Oliyev
AMEA Botanika Institutu

Uzunmiiddstli  torpaq quragligni soraitindo bugda bitkisinin  vegetativ  organlarinda katalaza,
askorbatperoksiaza, qvayakolperoksidaza, benzidinperoksidaza fermentlorinin aktivliklarinin doyismo
dinamikas1 va hamginin hidrogen peroksidin toplanma daracasi tadqiq edilmisdir. Muayyon olunmusdur ki,
hidrogen peroksid quraqliga davamli Barokatli-95 genotipinds stresin ilkin marhalasinds, quraqliga hassas
Qaraqil¢ig-2 genotipinds isa quraqligin sonraki morhalslorinds daha ¢ox toplanir. ©lda olunan naticalora
osason belo geonasto golmok olar ki, bugda bitkisinin vegetativ orqanlarinda hidrogen peroksidin
neytrallasmasinda osas rol katalazaya moxsusdur. Fermentin yiksok foalligi daha g¢ox Barokotli-95
genotipinin koklorinds miisahide olunur. Mudafis sistemina peroksidazalarin da qosulmasina baxmayaraq bu
fermentlorin foallig1 hatta onlarin yeni porsiyalarinin sintezindon sonra belo katalaza fermentino nisboton
daha asagi soviyyodo olmusdur. Nativ PAAG elektroforez metodunun komoayi ilo bugda bitkisinin
yarpaglarinda katalazanin 1, askorbatperoksidazanin 7, qvayakolperoksidazanin 3, benzidinperoksidazanin 3,
koklards iso katalazanin 3, askorbatperoksidazanin 4, qvayakolperoksidazanin 2, benzidinperoksidazanin iso
6 izoformasi askar olunmusdur. Kokdo normal suvarma soraitindo KAT-in 1, quraqliq zamani iso 3
izoformas1 misahido edilmisdir. Uzun middstli torpaq quragligi bugda bitkisinin koklorinds az
mutohorrikliys malik 2 yeni izoformanin amolo galmosi hesabina KAT fermentinin heterogenliyinin
artmasina sobob olmusdur.

Acar sozlar: Triticum durum Desf., hidrogen peroksid, peroksidaza, katalaza, quraqhiq stresi

Enzymes Involved In The Detoxification Of H,O, In The Leaves And Roots Of Wheat
Subjected To Long-Term Soil Drought

I.M.Huseynova, D.R.Aliyeva, A.Ch.Mammadov, J.A. Aliyev

Institute of Botany, ANAS

The dynamics of the activity of catalase, ascorbate peroxidase, guaiacol peroxidase and benzidine peroxi-
dase, as well as the level of hydrogen peroxide in the vegetative organs of durum wheat (Triticum durum
Desf.) cultivars was studied under long-term soil drought conditions. It was established that hydrogen perox-
ide generation occurred at early stages of stress in the tolerant variety Barakatli-95, whereas in the suscepti-
ble variety Garagylchyg-2 its significant amounts were accumulated only at later stages. The highest activity
of catalase which plays a leading role in the neutralization of hydrogen peroxide was observed in the leaves
and roots of the drought tolerant variety Barakatli-95. Despite the fact that the protection system also in-
cludes peroxidases, the activity of these enzymes even after synthesis of their new portions is substantially
lower compared with catalase. Native PAGE electrophoresis revealed the presence of one isoform of CAT,
seven isoforms of APX, three isoforms of GPO and three isoforms of BPO in the leaves, and also three
isoforms of CAT, four isoforms of APX, two isoforms of GPO and six isoforms of BPO in the roots of
wheat. One isoform of CAT was found in the roots when water supply is normal and three isoforms were ob-
served under drought conditions. Stress associated with long-term soil drought in the roots of wheat has led
to an increase in the heterogeneity due to the formation of two new sedentary forms of catalase: CAT2 and
CAT3.

Key words: Triticum durum Desf., hydrogen peroxide, peroxidase, catalase, drought stress
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00630p Bunos Poxa Sorbus (Rosaceae) B Azepbaiinkane

T.A. Kacymona, 3.C. Anuesa, T.JI. Cappxynuena

Hnuemumym 6omanuxu HAHA, baoamoapckoe wocce, 40, Baxy AZ1073, Azepbaiiosican

Kpurnuecku mepecMoTpeH coctaB poaa Sorbus L. B Azepoaiiaskane. Bmecto 15 BunoB npuBoasares 21,
4acTh BUJIOB NOJABEPIHYTA HOMEHKJIATYPHBIM U3MeHeHusiM. Pox Sorbus nonosinen 6 Bugamm, u3 Korto-
PbIX 4 SBJSIOTCS HOBBIMH /JIs1 TeppuTopun A3epoaiii:kana. CocTaBjieH HOBBIH KJII0Y /ISl ONpeselie-

HHUS a3epaiizKaHCKIX BHIOB poaa Sorbus.

Knroueswvie cnosa: Rosaceae, Sorbus, nomenxnamypa, xniou

Hacrosamas crtaThsi BKIIOYaeT CBEACHUS IO
obpabotke poma Sorbus L. AzepGaiimkana, moiy-
YeHHBIE B Pe3yJbTaTe KPUTHUYECKOTO IMEpPecMOTpa
cocTaa 3Toro poxa. Pox Sorbus 3a mocnennue ro-
IIbI TIOCJIE BBIXOJa B cBeT «Diopel AzepOaiimxaHar
(1954), nomBeprcst psily U3MEHEHHH, KacaloIuXcs
KaK TPaKTOBKH TaKCOHOB B HX paHI‘OBOI\/'I KaTero-
pyur, TaK U HOMCHKJIATYPBHI. ECTeCTBeHHO, qTO 110
STOM MHTEPECHOM U CIIOKHOU TpyIe HAKOMUIUCH
HOBBIC MaTCpHaJIbl, KaK JUTCPATYPHBIC, TaK U I'€p-
OapHbIE.

Pog Sorbus, HacuutsiBaromuii ceoie 100 Bu-
JIOB, TIIMPOKO PACIIPOCTPAHEHHBIX 1O Bcel EBpore,
Azun u CeBepHoli AMepuke, Bo «Diope Azepbaii-
mxana» (IIpuwmunko, 1954) srorowaer 11 BUAOB.
A .M.AckepoB (2006, 2011) npuBoaut mis Ghiaopsl
Aszepbaitkana 15 BumoB poaa SOrbus ¢ ykasanuem
X MECTOHAXOXICHU. B IIPUHATOM HaMHU O6’I)CM€
(21 Bum) TOT PO B A3epOaiikaHe MpeaCTaBlICH B
cnenyromeM cocrase: S. albovii Zinserl., S. arme-
niaca Hedl., S. aucuparia L., S. baldaccii Deg. et
Fritsch., S. buschiana Zinserl., S. caucasica
Zinserl., S. fedorovii Zaikonn., S. graeca (Spach.)
Lodd. ex Schauer., S. kuznetsovii Zinserl., S. luri-
stanica (Bornm.) Schén-Tem., S. migarica Zinserl.,
S. persica Hedl., S. roopiana Bordz., S.
schemachensis  Zinserl., S. stankovii Juz., S.
subfusca (Ledeb.) Boiss., S. takhtajanii Gabr., S.
tamamschjanae Gabr., S. torminalis (L.) Cranz., S.
turcica Zinserl., S. umbellata (Desf.) Fritsch.

Bo «®nope A3sepbaitmkaHay npuBomsTcs 2
BHJa U3 TPYIIBI PaCTEHUH C HEMAPHONEPUCTHIMU
aMcThiMH — S. caucasigena Kom. u S. boissieri
Schneid. Oxnako, npu cpaBHEHHH TepOAPHOTO Ma-
Tepuaja 1o 3TUM BHJAaM CTaJ0 OYEBUIHO, YTO OHHU
OTIMYAIOTCS APYT OT IpYyra HEe3HAYUTEIHHBIMU U~
ArHOCTUYCCKHMMU TIPpHU3HAKAMMU. HOI[BepI‘aHCI) HO-
MCHKJIAaTYPHBIM HW3MCHCHUSAM, 063 9T BHUJa OTHEC-
CEeHbI B CHHOHMMBI BHIa S. aucuparia.

B o6pabotke po3zouBetHBIXx BO «Diope
CCCP» (Iuuzepmmur, 1939) x psxy Subfuscae
Zinserl. orneceHo cemb BuaoB. Crycts moutu 20
net D.1[.I'abpmamnsta (1958), MmoHOTpadudecku u3y-
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yapias psOuHbl KaBkasa, coxpaHuia B 3TOM rpyri-
ne Tonbko S.colchica Zinserl.,, a gersipe mpyrux
suna (S. albovii, S. subtomentosa (Albov.) Zinserl.,
S. velutina (Albov.) C.K.Schneid u S. buschiana)
OTHeCIIa B Ka4eCcTBe CHHOHMMOB K S. subfusca.

W3y4vast repbapHbIii MaTepuai 1mo poay Sorbus,
xpansmuiics B ['epbapum UHcTHTyTa bBoTaHuMKH
HAH Aszep6aiimxana (BAK), Mbl oOHapyxumm 3k-
3eMIuIsip, oTHocsmmics k S. albovii, ommbo4HO
NpUHUMaeMblii 32 Mopdosiornuecku Haubosee
ommkuii emy Bunx S. subfusca. Xors pazmmums
MEXJy HUMH MPU3HAHBI HEJOCTATOUYHBIMU JUISI CO-
Xxpanenus BumoBoro panra S. albovii (FaGpuamnss,
1978), npuHAAICKHOCTh 3TUX PACTCHHH K Pa3HBIM
BUJIaM OOYCIIOBJICHA CYIIECTBEHHBIMU MOP(OIIOTH-
yeckumu oTauuusamu. S. albovii otmuuaercs ot S.
subfusca ciabeiM omyIIeHHEM IT0 BCEH ITOBEPXHO-
CTH HIDKHEW YacTH JIMCTa, TOTJa KaK y MMOCIeTHETO
JMCTHS TOJIBIE, CIIErKa OIMYIICHHBIC JIUIIb T10 TJIaB-
HO# skmiike. COrsIacHO JTUTEpaTypHbIM HCTOYHHKAM
(3aukonnmkoBa, 1980), muTONMOTHUYECKHE IaHHBIC
TaKOKe TOATBEPXKIAIOT HEOOXOJUMOCTD pa3/iesICHHs
9THUX TaKCOHOB. Pacmpoctpanenne S. subfusca
orpaHu4eHo npenenamu 3anagHoro Kaskasa, Torma
kak S. albovii Haiinen Bo MHOTHX paiionax KaBkasa.

U3 psima Subfuscae Bo ¢uiope Aszepbaiimkana
BCTpeuaroTcst Takke S. buschiana u ommcaHHBIH
no3xke [.M.3ankonnukoBoii (1974) HOBBIN BuA S.
fedorovii. IlTupoko pacmpoctpaHeHHblit Ha KaBkase
3TOT BHJI, OMHUOOYHO MPUHUMAEMBIH B repOapHbIX
coopax 3a S. velutina, sBisisick Hanbosee KPyIHO-
JMCTHBIM BHIIOM B psimy Subfuscae, coxpansier xa-
PaKTepHYIO ISl HETO OOpPATHO-SIHICBUIHYIO H DI
JHMNTHYECKYI0 (OpPMY JIMCTA U KIMHOBHIHOE €r0
ocHoBanue. C apyroii ctopossl, ¢popmsr S. velutina
¢ 00OpaTHO-AHIICBUHBIMHA WA OBAJTLHBIMH JIHCThS-
Mu moxoxu Ha S. fedorovii, Ho ortnmuaroTcs ot 1mo-
ClleIHeTO BHUIA Ooyiee KOPOTKUM dYepemkom (5-7
MM JUL.), Torna kak y S. fedorovii geperiiok mopsii-
ka 10 MM mnunbl. BoitmodHo-omymieHHBINA BHI S.
buschiana otiugaercs ot S. velutina Takxe Gosnee
JUTHHHBIM deperkoM (10 15 M t.).

Crnenyer OoTMETHTh, YTO B A3sepOaiikane S.



velutina orcyrctByer (06 3TOM CBHAETENBCTBYIOT
ommboYHBIE onpenencHus B [ epbapun).

B 1950 romy C.B.}Ozemuyk Beigenum S.
stankovii B camMocCTOATENBHBIN BHUI HA OCHOBAHUU
HaJINYUS Y HEro 00jiee MHOTOYMCIICHHBIX U TECHEe
pacIoyIOKEHHBIX OOKOBBIX JKMJIOK JIUCTHEB, OCO-
OCHHO IJIOCKHX MO Kpaio U OOJbIIeH MPOTSIKEHHO-
CTH LEJIBHOKPAHHOCTH JIMCTHEB B HMXKHEU 4acTH, €
HECKOJIbKO MEHBIINM KOJIMYeCTBOM 3yOIIOB B
BEpXHEH 4acTH JUCTheB. B Hamelr 0O6paboTke MBI
npuaepxuBaauch MHeHus T.M.3aMKOHHUKOBOM,
BelmenuBiIeil S. stankovii U3 MHOrOYMCIIEHHBIX
repOapHbIX DK3EMIUIIPOB, OIpPEICICHHBIX paHee
Kak S. graeca. Ho, umeromuecs B nureparype pas-
HOTJIacHsl B OTHOIIECHHHU ctaryca S. stankovii, mpu-
HUMaeMoro B KauyecTBE CHHOHMMa S. (raeca,
OCTaBJISIIOT MECTO s Oojiee IeTaJbHOTO HUCCIEeN0-
BaHUS ITUX BUJIOB.

[pouspacranue Ha Tepputopun AsepOaiimka-
Ha S. roopiana u S. luristanica, npuBoauMbIe paHee
(Tabpwassia, 1978), a taroke S. migarica, KOTopsIi
ykazpiBaeT T.M.3aukonnukoBa (1979) nmns bomb-
moro KaBka3a (B mpezenax peciryOiIrKN) OATBEP-
XKIaeTcd MMEIOIIMMUCS TepOapHBIMH 00pa3lamu
(BAK).

[Tpu upenTHdUKAIUT KOIIEKIIMA MaTEPHANIOB,
OTHOCSIIMXCS K S. armeniaca, Mbl OOHAPYKUIH
00pa3Lbl pacTeHUH, Y KOTOPBIX camasl HWXKHSASA JIO-
MacTb JIMCTOBOM IUIACTHHKA C OOOMX CTOPOH
Ha/ipe3aHa A0 ITIaBHOW KMJIKH, YTO XapaKTEPHO LIS
S. tamamschjanae. Bmepeoie S. tamamschjanae
omucad B 1969 r. D.N.I'abpusinsiH, KoTopas B Kaue-
CTBE OCHOBHOT'O MPU3HAKA, OTJIMYAIOLIETO €ro OT S.
armeniaca, ykas3blBaeT KIMHOBHIHOE OCHOBAaHHE
nucta, GopMy M BEJIMUYHMHY JIONACTEH, OIMyLICHUE,
KUJIKOBaHUE, OpamkeBble Ionsl. OOpasiel, co-
opannbpie n3 Haropnoro Kapabaxa, BriepBbie ompe-
JeleHpl HaMu Kak S. tamamschjanae, panee HHKeM
He MMPUBOAUBIIMICS 1A Giopsl A3zepOaiikaHa.

Bugsr S. takhtajanii u S. umbellata mpusomst-
Cs HAMH TI0 JINTEPaTypHBIM MaHHBIM (I"abpwmaisH,
1978). 1O.J1.l{unzepaunrom (1939) onucan Bux S.
schemachensis u3 IllamaxuHckoro paiioHa u B
JanpHeeM LIUTOJIOTHUECKHU UCCIIeI0BaH
T.M.3aukonnukosoit (1980) mo marepuanam, co-
OpansbM ero B 1975 1. u3 UcmannnuHckoro paiio-
Ha.

Takum oOpa3oM, B pe3ylbTaTe U3ydeHHUs Trep-
OapHBIX 00pa3noB (GoOHIOB A3zepOailKaHCKOTO
I'epbapus Uucturyra boranuku (BAK) u boranu-
yeckoro Mucturyra AH Poccun (LE) ¢ yuetom nu-
TepaTypHBIX JAHHBIX COCTaB poxa SOrbus momon-
HeH Hamu 6 Bumamu: S. albovii, S. buschiana, S. fe-
dorovii, S. stankovii, S. tamamschjanae, S. umbel-
lata, w3 kotopeix S. albovii, S. buschiana, S.
stankovii u S. tamamschjanae, sBJISAIOTCS HOBBIMU
1 TeppuTopun AzepOaiimxana.

0630p Buoos Pooa Sorbus (Rosaceae) B Azepbaiioscane

Hwxe npuBoIUTCS HOBBIA KITIOU JJIsSI OIIpEjie-
JeHust azepOaipkaHCKuX BUIOB poma Sorbus L. u
UX KpaTKuii 0630p. Buasl oTHECeHB! K reorpaduye-
ckuM 3i1eMeHTaM ¢uopsl, BeiaeneHHsiM H.H.ITop-
teruepom (2000).

1. JIucTes clOXHBIE, HETTAPHOIEPUCTHIE C MHIbYa-

TBHIMHU JTACTOUKAMH ....vvvevnveeeneneens 3. S. aucuparia
- JIucThg mpocThie, LENbHBIE WM JIOTACTHEIE, TIe-
PUCTOPACCEUCHHBIC ....ovvvvveenreereesieesieeseneninennnes 2

2. Jluctest ¢ 3-5 OCTPOKOHEUHBIMH, PEXE TYIOBa-
TBIMU JIOTIACTSIMU. [1710AB1 KOPUYHEBBIE ..............
.................................................. 12. S. torminalis
- Jluctes pasubie mo Qopme. [lmoapr pazmuanOit

OKPACKH, 32 UCKIIFOYCHUEM KOPUYHEBOH .......... 3
3. JIucThs HebHbIe, IO Kpato MUIbYaThie 3y04aThie
VTN CITA00 JIOTIACTHBIC ...vvvvverveeeeseeaseeseesreennennens 4
- JIuctes nonacTHeIe, IEpUCTOpAacCEUEHHbIE MU 1-
¢ 3 mapaMu JINCTOYKOB Y OCHOBAHHS ............. 14
4. ITnoAp! C MONHOCTBIO WM YaCTHYHO OTaJarolen
YAIIETKOM .vvvvvivviriiie st 5
- [Tnozpl ¢ OCTAIOMIEHCS YAIIEUKON .vvvvvevvieieeranene 9
5. JIucTbst roJble WM c1abo omylieHHbIE (HEe BO-
R (0151513 (=) IR 6
- JINCTBS CHUBY BOMIOUHBIE ....oevvevieriereenneenneeees 7

6. JIucThst CHU3Y ToJIble WM CIIETKa OIMyIICHHBIC 110
JKUIIKaM, 4Yalleyka rojias C JIaHLETOBHIHBIMU
OCTPBIMH 3YOLAMH ....ovvveenrennenn 16. S. subfusca

- Jluctps cHM3Y cnabo OmylIEHHBIE MO BCEH MO-
BEPXHOCTH, Yallleyka BOMJIOYHAs C TPEYrojbHO-
JaHIETHBIMU OCTPbIMU 3yOuamu .....1. S. albovii

7. JIucThs mIMpoKUe B BEPXHEH YACTH JIUCTA ...........

...................................................... 7. S. fedorovii

- JIMCThS IUPOKKE HA CEPEUHE JTUCTA ....vevveneeenens 8

8. Jluctest cunbHO KoxxkucThie ¢ 10-11 mapamu xu-
JI0K. [Touku 0kom0 10 MM JUTHHEI .......cccevvveennee..

................................................... 5. S. buschiana

- Jluctes Oonee Mmsrkue, ¢ 7-9 mapaMm KHIIOK.
ITouku oxono 3-5 MM muns! 18. S. schemachensis

9. 3yOI6l MHOTOUYHCIICHHBIC, HE MeHee 20 ¢ Kaxmoi

CTOPOHBI JTUCTA ...vveenveenveesieesineaneesieeseeesinesnnens 10
- 3yOIpl HEMHOTOYHCIICHHEIE, He Oonee 15 ¢ kax-
JIOW CTOPOHBI JIHCTA ...vevvvenveeeanenees 20. S. turcica
10. JIUCThS CHU3Y OCIIOBOMIOUHBIC ....evvervennenene 11
- JIUCTBSI CHU3Y CEPOBOMIIOUHBIE ......cveervvereeenenens 12

11. ITnoap! MUPOKO-0O0PATHOSUIICBUIHBIC WU IITH-
POKO-3JUTUIICONTHBIE, Kpasi JIUCTa KypUaBbI€.......
.................................................... 15. S. stankovii
- [lmoapl okpyTIbIe, Kpas JINCTHEB IBOSKOMHIbYA-
TBIC .vviievienriereenreesreesreesieesne e 8. S. graeca
12. Jluctest cBeTNIO-3€TIeHBIE CBEPXY, TYyCTO OITy-
IIIEHHBIE CHU3Y, 3yOIIbl KPYITHBIC, pABHOMEPHBIC
................................................... 21. S. umbellata
- JIuCcThs TEMHO-3€JIEHBIE CBEPXY, PHIXJIO U JO-
BOJILHO TOHKO OITyIIEHHBIE CHH3Y, 3YOIlbl Mell-
KHE€ HEPABHOMEPHBIC ....eoveviereiveaniesiesieeieneeas 13
13. OcHoBaHME JIMCTa 3aKPYIJICHHOE, LIUTOK B
BEPXHEH YacTH CHUJIHHO Pa3BETBICHHBIH, IO C
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3aMETHBIMH Y€UEBUUKAMHE ......... 16. S. migarica
- OcHoBaHme nUCTa OoJyiee WM MEHee KIIMHOBHII-
HOE, IUTOK OT OCHOBAHUS JOBEPXy Cllabo pas-
BETBJICHHBIH, IJIOJ] C HE3aMETHBIMH YCUYCBUYKA-
175 SRS 4. S. baldaccii
14. JIUCThS IEPUCTO-HATAPEIHBIC ...vvvvvrvveerrrrernens 15
- Jluctest Gomnee MM MEHEE JIOMACTHBIE .............. 16
15. JIuctes ¢ 1-3 mapaMu JUCTOYKOB y OCHOBAHMS.
3aBsi3b 2-4 THE3MHAS ...ccvvenvennnnne. 13. S. roopiana
- JlucTes mepucTOHaIpe3HbIe, caMasi HWKHSS JIO-
nacth ObIBaeT HajApe3aHa JI0 TJIaBHOW SKHIIKH.
3aBs13b 2-3 THE3AHASA ....... 18. S. tamamschjanae
16. TTimoap! ¢ ONamaromEd YAIIEUKOH .....cceeeeeeeennnn..
6. S. caucasica
- [Inozbl ¢ OCTatOMIENUCS YAICUKOM .....evvveeneeee. 17
17. Jluctbs pOMOOBHUIHO-IIIUITHYECKUE C Y3KO-
KIIMHOBHJIHBIM OCHOBaHWeM. [lmomer rycro mo-
KPBITBIC OYCHb BBIMYKJIBIMH Y€YCBHUUKAMH pa3-
JTUYHON BEITUUUHBI ...cvverveveennens 17. S. takhtajani
- Jluctes nHoM popmpl. YeueBHUKHM HaA TUIOAAX OT-
CYTCTBYIOT WJI OYE€Hb MEJIKUE, OKPYTIbIC .... 18
18. JIucTest SHUEBUIHO-IJIUINTUYECKHE HIH 00-
paTHO-stiieBuaHBIe, ¢ 8-10 OOKOBBIMHU KHIIKA-
Mmu. [Imomer kpacHbIe C MPSIMOCTOSYUMHE Yalle-
JIACTHKAMI ..vvevvveeereesreeessreessesssssessnnensssneesens 19
- JIucThs OT MPOOJATOBATO-3IIIMIITUICCKUX 10 I~
POKO-3IUTHNTHYECKUX, C 4-7 OOKOBBIMH KHITKA-
Mu. [lmonmbl xenToBaTO-OpaH)KEBBIE C OTOTHY-
TBHIMH YAIICTACTHKAMH .vvvveeiuvreeeeivreeesssneneenns 20
19. Yepemiox 14-20 MM mmussl. [Inoa mmpoxoss-
JTUNTHYECKUN WM 00paTHO-IUIIEBUIHBIN, Kpac-

HBIF oovivvieeeiiieee e et e s 2. S. armeniaca
- Uepemok 10-13 mm. Ilnop siitieBUIHBIN, TEMHO-
KPACHBIH ...veveeveeiinieenieseesieenieees 9. S. kuznetsovii

20. JIucThs SICHOJNONACTHBIC, Haubojiee IIMpPOKas
4acTh - BBIIIE CEepenHEBI IucTa .... 12. S. persica
- Jluctes HesICHONOMACTHBIC, HauboJee NIMPOKas
4acTh — CEPE/IMHA JTUCTA ......... 10. S. luristanica

1. S. albovii Zinserl. 1939, ®x. CCCP, 9: 390
u B Addenda, 8: 493.

Hepeso. PacteT B BepXHUX YacTAX JIECHOTO (B
OYKOBBIX M OOPOBBIX Jiecax) W B CyOaJIbIIUHCKOM
nosice, Ha BeIc. 1800-2000 M — bonwmoii Kaskas
(Boct.) — Onncan u3 KaBkasa.

I'eorpaduyeckuii TUI: KAaBKA3CKHIA.

Typus: Caucasus occidentalis, Reservatum
Publicum Caucasicum, in declivibus
septentrionalibus montis Abago in betuletis ad
rivam, 3.VIIL.1929, A.l.Leskov et A.P. Rusaleev
(LE).

2. S. armeniaca Hedl. 1901. Monogr. Gatt.
Sorbus: 69; JI.ITpunumnko, 1954, ®u. Azepb. 5:58

Kycrapuuk wmm nepeBo. Bcerpedaercss 1o
BEpXHEH TpaHUIle Jieca U B CPETHEM JIECHOM TIOsICe,
Ha CKaJUCTBIX, OCBCIIEHHBIX CKJIOHAX Ha BBICOTE
1500-2300 m Hag ypoBHeM mops — bompmoii Kag-
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ka3, Manerit KaBkas (ueHtp., ces.), [Ipukacnuiickas
HU3MEHHOCTh. — Onrcad u3 ApMEHUH.

I'eorpadmyeckuii TUII: KaBKa3CKUil.

Lectotypus: Karabach orient in extremo
margine sylvarum versus cucumen m. Kirs,
18.1X.1829, Szovits (LE, isolect. BM).

3. S. aucuparia L. 1753, Sp. Pl.: 477. — S.
boissieri Schneid. 1906, Bull. Herb. Boiss. 6:312.
JL.IIpununko, 1954, ®n. Azepb., 5:55 — S. caucasi-
gena Kom. 1939, ®n. CCCP, 9:377, descr. Ross.,
Gatsch. 1944, Coo6m. AH I'pys. CCP, 5,6:625;
JLIIpununko, 1954, Yka3. cou. 5: 53.

Kycrapuuk nnu nepeBo. Berpeuaercst B Bepx-
He# nonoce neca 10 2400 M Hag yp. M., HA CKaJH-
CTBIX WU KaAMEHHCTBIX MECTaX, JOBOJIBHO TECHEBbI-
HOCJIUB, HEPEJKO pacTeT B KadyecTBE MoJJecKa. —
bomemoit Kaeka3 (Becb), Mamsriii KaBkaz (ceB.),
Tansi. — Onucan u3 Ces. EBpomnbl.

I'eorpaduyeckuii TUI: €BPO-CUOUPCKUIA

Typus: Omucan u3 Ces. Espomnsr (Hb. Linn.
644/1-2).

4. S. baldaccii Deg. et Fritsch. in herb.,
10.uuzepnunr, 1939, ®a. CCCP, 9: 398;
JLITpunumko, 1954, ®in. Azep6., 5:57.

JepeBo unu xycrapHuk. PacTteT B BepxHeM
TOPHOM TIOSICE, HA TOPHBIX CKJIOHAX U JIECHOM TIOSI-
ce. — HaxupiBan (ropH.) — Onucan u3 Anbanuu.

['eorpaduyeckuit TUI: HPaHO-TYPAHCKHUH.

5. S. buschiana Zinserl. 1939, ®n. CCCP, 9:
495 u 8 Addenda, 8:495.

HepeBo. PacteT Ha KAMEHUCTBIX POCCHINSAX Ha
BeIC. 1850-2200 M. — Bonwsmoi KaBkas (BocT.) —
Onmucan n3 Kaskaza.

I'eorpaduyeckuii TUI: KaBKa3CKUil.

Typus: Delvars, inter pagas N. Ermani et
Schavlochovo, in schistosis, alt. 1850-2200 m, E. et
N. Busch (LE).

6. S. caucasica Zinserl. 1923, 3am. I'ep6. BUH
AH CCCP, 4: 17; JL.ITpununko, 1954, ®ua. Azepo.,
5:58.

Hepeso. Ilpouspacraer B cpeaHeil U BepXHEH
YacTH JIECHOTO II05ica, 10 BEpXHEW TpaHUIlE Jieca,
Ha cKajlaX, M3BeCTHAKaX, Ha BeicoTe 900-2200 M
Haza yp. M. — bonpmoit Kaskas (Bech), Mansbrit Kas-
ka3 (ceB.), Kypa-Apasckas HU3MEHHOCTb, TaJbIrl.
— Omnucan u3 Kapkasza.

I'eorpadmdeckuii THIT: KaBKA3CKHIA.

Typus: Kaskas, r. bemray, 1300 m Ham yp.
mops, 23.V.1887, . Akundues (holo, LE).

7. S. fedorovii Zaikonn. 1974, Borauuy. XXypH.
59, 11: 1605. - S. subfusca auct. non Boiss.: Ta6p.
1958, Tp. bot. Uuct. AH Apm. CCP, 11:89.

Kycrapauk. IlpouspactaeT B BepxXHEM yacTu
JecHoro mosica, Ha Beicote 1600-2000 M HA® yp. M.
— bonpmoit KaBkas (Bech.) — Ommcan u3 OceTnn.

I'eorpaduyieckuii TUI: KaBKa3CKHIMA.

Typus: Ossetia Australis, Ermani, in latere



sinistro angustiae fl. Bolschaja Liachva, prope
pagun Schavlochovo, 13.VI1.1938, defl., fr. immat.,
L.l. Abramov (LE).

8. S. graeca (Spach.) Hedd. 1901, Monogr.
Gatt. Sorb.: 75; JL.IIpwaunko, 1954, ®un. Asepb.,
5:56 — Crataegus gracea Spach. 1834, Hist. nat. d.
Veg. 2:102.

Kycrapuuk  wnm  HeOonbpImoe  JepeBo.
BceTpeuaeTcst B BepXHEM JIECHOM U CYOQIBIITHHCKOM
nosicax, 1o 2500 M Hax yp. M., CpeAH KyCTapHUKOB,
Ha OIMYyIIKax, Ha CKaJUCTBIX MecTaX. — bonbmioi
Karka3 (Becp)., Manwii KaBkas (Becw), Ilpuka-
cnmiickass HHU3MEHHOCTh, HaxuwiBan (TopH.), Ta-
api. — Onucad u3 I'penun.

I'eorpaduyeckuii THUII: BOCTOYHO-CPEAU3EMHO-
MOPCKHUH.

9. S. kuznetsovii Zinserl. 1939, ®xn. CCCP, 9:
397 u B Addenda, 8:496; JI.IIpununko, 1954, ®.
Azep0., 5:56.

Kycrapuuk wmm nepeBo. Ilpoumspacraer B
CpeIHEM W BEpXHEM TOPHOM Toscax, B TyOOBBIX
JieCax, Ha OTKPBITBIX CKaJIHCTBIX CKJIOHAX, B KYy-
CTapHHUKOBBIX 3apocisix, Ha BbicoTe 1200-2400 M
Haj yp. M. — bonbmoit KaBkas (Bech.) — Onmcan u3
Kagkasza.

I'eorpaduyeckuii TUI: KABKA3CKHIA.

Typus: Caucasus ossidentalis, Reservatum
Publicum Caucasicum in rupilus et pratulis in
declivio australi montis Zakan, 12.VI11.1930,
A.1.Leskov (LE).

10. S. luristanica (Bornm.) Schén-Tem. 1969,
in Reichinger. Fl. Iranica, 1:45. — S. aria (L.)
Grantz subsp. luristanica Bornm. 1911, in Beih.
Bot. Centr. 28, 2:227.

Kycrapauk unn HeOomnbioe nepeBo. B ay6o-
BBIX JIECaX, Ha CKAJMCTBIX CKJIOHAX, MO OIYyIIKAM,
Ha BbicoTe 1600-2400 M Hax yp. M. — HaxgpiBaH. —
Omnwucan u3 Jlypucrana.

l'eorpaduyeckuii THI: UPaHO-TYPAHCKUIA.

Typus: Luristan, Schuturum Kuh (m.
Oshtoran Kuh), VII. 1904, Strauss (JE, iso. LE, G).

11. S. migarica Zinserl. 1939, ®a. CCCP, 9:
398 u B Addenda, 8:496.

Kycrapuuk. Ha M3BECTHSKOBBIX CKJIOHAaxX Ha
BbIC. okoyio 2000 m. — Bompmoit Kapkaz (Ky0.),
Bonpmoit KaBkasa (3arm.), Manerii KaBkas (1ieHrp. ),
[Ipukacnmiickass HI3MEHHOCTh. — Omnmcan n3 Kag-
Kasa.

I'eorpadmyeckuii TUI: IBKCUHCKHIA.

Typus: Megrelia, mons. Migaria, 21.V11.1936,
P.Panjutin (LE).

12. S. persica Hedl. 1901, Monogr. Gatt. Sor-
bus :70; JI.ITpunumnko, 1954, ®n. Azepb., 5:57.

HepeBo. B cpenHeM 1M BEpXHEM I'OPHOM IIOSI-
cax, Cpedu KYCTapHHKOB, Ha CKaJIUCTHIX MeECTaXx,
JINCTBEHHHUYHBIX JiecaX, Ha BeicoTe 1300-2800 m. —
Mansrit KaBkas (1oxH.), HaxupiBan (rops.) — Onu-

0630p Buoos Pooa Sorbus (Rosaceae) B Azepbaiioscane

caH u3 ceB. Upana.

['eorpaduyeckuit TUI: UPaHO-TYPAHCKUH.

Syntypus: Persia borealis, in m. Elburus, pr.
pagum Passgala, 21.V.1843, Kotschy 187 (G, BM,
LE, W); et [Turkey B8 Bing6l] Karduchia, ad
Boglan, 1600 m, Kotschy 802 (G).

13. S. roopiana Bordz. 1931, U3B. Kues. bor.
Capma, 12-13: 131.

Kycrapuuk wnu nepeo. Berpedaercss Ha BbI-
core 1500-2500 M Hag yp. M. B 1yOOBBIX Jiecax U
PEAKONIECHSIX, IO OIYIIKAaM M BEPXHEW I'paHULE JIe-
ca, Ha CKaJUCThIX CKJIOHax. — bombioit KaBkas
(Bech), Mamwiii KaBka3z (uentp.), Kypa-Apasckas
Hu3MeH., HaxusiBan — Onucan u3 Typrun.

I'eorpaduyeckuii TUI: HPaAHO-TYPAHCKHIA.

Typus: Turcia, Kars, distr.Kaghyzman, ad
rivulum in decliviis Kesza-ezi, 31.VI1.1910,
T.Roop (LE).

14. S. schemachensis Zinserl. 1939, @
CCCP, 9:392 u B Addenda, 8:495.

JlepeBo. Ha M3BECTKOBBIX CKanmax Ha BBICOTE
okoio 1150 M. — bonpmioii KaBka3 (Becs) — Onncan
u3 AzepOaiipkaHa.

I'eorpadmyeckuii TUI: BOCTOYHO-KaBKa3CKUH.

Typhus: Transcaucasiae orient., districtum
Schemacha, prope pagum Miudshi, in declivibus
meridionalibus in lapidosis calcaries, alt., ca 1150
m, 30.VI11.1900, Alexeenko (LE).

15. S. stankovii Juz. 1950, Bot. mar. rep6. bor.
Wn-ta, 12: 7.

KpymHsblil kycTapHUK WM HEOOIBIIOE IEPEBO.
Pacrer B ropasix necax. — Mansrit KaBkas (1ieHTp.),
[Ipukacnuiickass HU3MEHHOCTh, Tanbim. — Onucax
u3 Kpoima.

I'eorpaduyeckuii TUIT: KPHIMCKO-9BKCHHCKHUH.

16. S. subfusca (Ledeb.) Boiss. 1872, FI. Or. 2:
658; JLIlpwmumko, 1954, ®m. A3zep6., 5:55. —
Crataegus subfusca Ledeb. 1837, apud Nordmann
in Bull. Acad. Imp. Sci. Petersb., 2:313.

Kycrapuuk unm HeGompmoe aepeBo. B Bepx-
HEM TOpPHOM JIECHOM IIOsICEe, IOBOJBHO YacTo
BcTpeuaercs Ha Boic. 1200-2400 m Hafg yp. M., cpe-
AW KyCTapHHUKOB, IO JICCHBIM OITyIIKaM, Ha CKaJiu-
CTO-KAMEHUCTBIX CKJIOHax. — bonbmoil Kaskas
(Boct.), Maneiii KaBka3 (ceB., 10xH.) — Onucan u3
Kagskasga.

I'eorpadmyeckuii THIT: KaBKA3CKHIA.

Typus: Georgia, Adsharia, m.
subalpine zone, Nordmann (LE).

17. S. takhtajanii Gabr. 1969, Buon. xypH.
Apmennn, 22, 2:39.

Kycrapauk wnu nHebonboe aepeso. [Ipous-
pacTaet 0OBIYHO TPyNIaMH WIH OJUHOYHO B Jy0O-
BOM Jiecy, Ha BeicoTe 1200-2200 M Ham yp. M. —
HaxursiBan - Oniican u3 ApMeHHH.

I'eorpaduyeckuii TUI: aTpONIATAHCKUIA.

Holotypus: Armenia, Daralagez, in vicinitate

Somlia,
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Kacymosa u op.

Dzhermuk, ad ripam sinistram fl. Arpa, in silva,
200 m supra mare, 16.1X.1952, Gabrieljan (ERE,
iso. LE, E).

18. S. tamamschjanae Gabr. 1969, buomn.
KypH. Apmerun, 22, 2:42.

Kycrapauk wmm gepeBo. Oburaer OOBIYHO B
CMEIIaHHOM JIECY WJIM B KyCTAPHUKOBBIX 3apPOCIISX.
— Mausrit KaBkas (ceB., nentp.) — Onucan u3 Ap-
MECHHU.

I'eorpadmyecknii TUI: KaBKAa3CKHA.

Holotypus: Armenia, in vicinitate Khosrov,
ruinas pagi Mandjuk, ad ripam sinistram fl. Qjusus,
in silva, 1800 m, 27.V1.1968, Gabrieljan (ERE, iso.
LE, E).

19. S. torminalis (L.) Crantz. 1763, Stirp.
Austr. 2:45; JL.Ilpununko, 1954, ®n. Asep6., 5:59
— Crataegus torminalis L. 1753, Sp. P1.:476

HepeBo mn kycrapHuk. OOuTaeT npeumyiie-
CTBEHHO B JIyOOBO-Ipa0OBbIX, yOOBBIX JI€cax, pac-
TET OJIMHOYHO WU TpymmamMu, Ha BeicoTe 200-2200
M Hajx yp. M. — bompmoit KaBkas (Becw), Mabrit
KaBka3z (ueHntp., 10xH.), Camyp-JleBeunHckas HU3-
MEHHOCTb, Tanbi — Onucan u3 Cpeaneit EBpomnst.

I'eorpaduyeckwuii THIT: €BpPO-CHOUPCKUTA.

Typus: Onucan u3 3amagHoit u LleHTpansHoi
Espomst (Hb. Linn. 643/4).

20. S. turcica Zinserl. 1939, ®x. CCCP, 9: 399
u B Addenda, 8:497; JLIIpuaumnko, 1954, @i
Azepb., 5:57.

Kycrapuuk nim HeGombioe nepeBo. Pacter B
CpeIHEM TOPHOM TOsCe, Ha CKaJHCThIX MeCcTax. —
Maneiii KaBkaz (uentp.) — Omnwmcan u3 Manoit
Aszun.

I'eorpadmyeckuii THI: HPAHO-TYPAHCKHU.

Typus: Asia Minor, Turcia, Marsuvani, in
declivibus ad viam, X.1913, Czekalov (LE).

21. S. umbellata (Desf.) Fritsch. 1896, in
Kerner, Sched. FI. Austro-Hung. 7: 2449. -
Crataegus umbellata Desf. 1821, Cat. PI. Horti
Paris, ed. 3:408.

Kycrapauk wiam mebOompimoe mepeBo. [Ipoms-
pacTaeT Ha KAMEHUCTBIX OTKPBITBIX CKIOHAX, CPEIH
cKaj, pexe B jecy, Ha BeicoTe 400-2200 M Hax yp.
M. Manerit KaBkas (entp.) — Onmcan 1o KyJiabTyp-
HBIM 3K3eMIuIsipaM u3 [apmxka.

l'eorpaduyeckuii THm: oOIIeIpeBHECPEAN3EM-
HOMOPCKUH.

Typus: Ommcan ¢ KyJIbTHBHPYEMBIX DK3EM-
wisapoB bl [lapike.
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Azarbaycanda Yayilan Sorbus Cinsinin (Rosaceae) Novlorinin icmah
T.A. Qasimova, Z.S. 9liyeva, T.C. Safquliyeva
AMEA Botanika Institutu
Azorbaycanda yayilan Sorbus cinsinin ndv tarkibinin tohlili naticasinds 15 név oavazino 21 ndv gosterilir.
Sorbus cinsinin torkibina 6 ndv slave edilmigdir. Bunlardan 4 ndv Azarbaycan orazisi tgiin yenidir. Novlorin

yeni toyinedici agar tortib edilmisdir.

Acar sozlar: Rosaceae, Sorbus, nomenklatura, agar

Critical Review Of The Genus Sorbus (Rosaceae) In Azerbaijan
T.A. Gasumova, Z.S. Aliyeva, T.J. Safguliyeva
Institute of Botany, ANAS
Critical revision of the species composition of the genus Sorbus L. spread in Azerbaijan was performed.

Instead of the 15 species, 21 spesies are shown and some species are subjected to nomenclature changes.
Genus Sorbus supplemented by six species, four of which are new for the territory of Azerbaijan. A new

determination key for the Azerbaijan Sorbus species has been composed.

Key words: Rosaceae, Sorbus, nomenclature, determination key
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Antibacterial Effect Of Essential Oils From Medicinal Plants
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The present study aimed to evaluate the antimicrobial activity of essential oils of the 2 thymus
(Thymus vulgaris L. and Th. kotschyanus Boiss. et Hohen.) species with antimicrobial potential of four
antibiotics (gentamicin, penicilin, nalidixic acid and amoxicillin). The selected essential oils were
screened against Gram (-) bacteria (Escherichia coli) and Gram (+) bacteria (Staphylococcus aureus)
using disc diffusion method. According to results of our study of the bacterial inhibition zone diameter

these oils lack any antibacterial effect.

Key words: Antibiotics, antimicrobial activity, thymus, essential oil, gram-negative bacteria, gram-positive

bacteria

INTRODUCTION

In the present time, drug resistance in
microbes is a very serious problem. Hence, herbal
medicines are considered as safe alternatives of
synthetic drugs. There are varied methods of
medicines like Aurveda, Homeopathy and Unani,
which utilize plant materials for drug production.
Currently, Aurveda considered as a vital system of
medicine and governed the worldwide recognition
and having non-toxic substances. However, newly
discovered non-antibiotic substances such as certain
essential oils (Sonboli et al.,, 2006) and their
constituent chemicals (Chavan et al., 2006) have
shown good fighting potential against drug resistant
pathogens (Cowan, 1999; Ahmad and Beg, 2001).

Plant essential oils and extracts have been used
for many thousands of years (Jones, 1996), in food
preservation, pharmaceuticals, alternative medicine
and natural therapies (Reynolds, 1996; Lis, 1997). It
is necessary to investigate those plants scientifically
which have been used in traditional medicine to
improve the quality of healthcare. Essential oils are
potential sources of novel antimicrobial compounds
(Mitscher, 1987) especially against bacterial
pathogens. An important characteristic of essential
oils and their components is their hydrophobicity,
which enable them to partition the lipids of the
bacterial cell membrane and mitochondria,
disturbing the cell structures and rendering them
more permeable (Knobloch, 1986; Sikkema, 1994).
Extensive leakage from bacterial cells or the exit of
critical molecules and ions will lead to death
(Denyer, 1991). Gram-positive bacteria were more
resistant to the essential oils than gram-negative
bacteria (Zaika, 1998).

Essential oils are aromatic oily liquids, which
are obtained from various plant parts such as
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flowers, buds, seeds, leaves, twigs, bark, woods,
fruits and roots by steam distillation. Scientifically
these oils have been proved highly potent
antimicrobial agents in comparison to antibiotics.
These plant essential oils are rich source of scents
and used in food preservation and aromatherapy.

Plant  essential  oils  possess  multiple
antimicrobial, i.e., antibacterial (Ozcan et al., 2006),
antifungal (Cafarchia et al., 2002), anticancer,
antiviral and antioxidant properties (Salehi et al.,
2005; Vardar-Unlu et al., 2003), against viruses,
bacteria and fungi (Kalemba and Kunicka, 2003).
Some essential oils such as aniseed, calms, thyme,
camphor, cedar-wood, cinnamon, eucalyptus,
geranium, lavender, lemon, lemongrass, lime,
peppermint, nutmeg, rosemary, basil, vetiver and
winter green are traditionally used by people in
different parts of the world. Cinnamon
(Prabuseenivasn et al., 2006), clove, rosemary and
lavender oils have shown both antibacterial and
antifungal properties (Quale et al., 1996; Chang et
al., 2001; Wilkinson and Cavanagh, 2005). Besides
this, Cinnamon oil possesses anti-diabetic and anti-
inflammatory activity (Mitra et al., 2000), while
lemon, rosemary and peppermint exhibit anticancer
activities (Imai et al., 2001). Peppermint oil
(Menthae piperitae aetheroleum) is a naturally
occurring carminative that is typically obtained from
the fresh leaves of peppermint (Mentha piperita L.)
by steam distillation (Grigoleitet al., 2005; Beesley
et al., 1996). It has been used to treat recurrent
abdominal pain, irritable bowel syndrome (IBS),
nausea, and coughs and colds (Charrois et al., 2006).
Recent studies have also indicated that peppermint
oil possesses antibacterial and antifungal activities
(Edriset al., 2003; Imai et al., 2001).

Giordani et al. (2004) carried out a study on
the antifungal potential of essential oils of various



chemotypes of Th. wvulgaris against Candida
albicans. According to Klaric et al. (2007), both
thymol and the essential oil of T. vulgaris, whose
main components are p-cymene (36.5%) and
thymol (33.0%) showed strong fungicidal and/or
fungistatic ~ activities  against  Aspergillus,
Penicillium, Cladosporium, Trichoderma, Mucor
and Rhizopus. Thymol exhibited three times greater
inhibition compared with the essential oil of Th.
vulgaris. Many investigators have demonstrated the
antifungal potential of thymol against species of
yeasts and filamentous fungi. Thymol inhibits the
growth of Candida species sensitive and resistant
(clinical isolates) to azoles and amphotericin B
(Ahmad et al., 2010), and interferes with the
formation and viability of hyphae of C. albicans
(Braga et al., 2007). Similar results were reported
for Aspergillus fumigates and Trichophyton rubrum
resistant to azoles and amphotericin B (Hammer et
al., 2003). However, there are few studies on the
antifungal activity of p-cymene. p-Cymene and 1,8-
cineol have been found to be much less effective
against Aspergillus spp. and Penicillium spp. (MIC
>4 or 8%, v/v), when compared with thymol
(Hammer et al., 2003). However, with regard to
opportunistic yeasts, thymol and p-cymene, alone
or in combination, exhibit strong antifungal activity
against Candida spp. (Pina-Vazetal., 2004).

Other essential oils such as thyme are well
known aromatic plant and its essential oil and
aromatic water are used in the mountain regions of
the Mediterranean parts of Turkey. Thyme was
used by the Greeks as incense in their temples and
by the Romans in cooking and as a source of honey.
Essential oils extracted from fresh leaves and
flowers can be used as aroma additives in food,
pharmaceuticals and cosmetics (Simon et al., 1999
and Senatore, 1996). Traditionally basil has been
used as a medicinal plant in the treatment of
headaches, coughs, diarrhea, constipation, warts,
worms and kidney malfunction (Simon et al.,
1999). Thyme also possesses various beneficial
effects as antiseptic, carminative, antimicrobial and
antioxidative properties (Baranauskiene et al,
2003). The main essential oil in thyme, thymol is
active against Salmonella and Ataphylococcus
bacteria. The main constituents of thyme include
thymol, carvacrol and flavonoids. The known
primary constituents of thyme include essential oil
(borneol, carvacrol, linalool, thymol), bitter
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principle, tannin, saponins and triterpenic acids. It
is used to suppress coughing ease chest congestion
and stimulate production of saliva (Jellin et al.,
2000; Barnes et al., 2002). Thyme also known as
creeping thyme, mountain thyme and wild thyme a
small shrubby plant with a strong spicy taste and
order is extensively cultivated in Europe and US for
culinary use. Thymol shows spontaneous
contractile activity (SCA) of smooth muscle strips
(SCA) from the stomach and vena portae of guinea
pigs (Beer et al., 2007).

In present study antimicrobial potential of four
antibiotics (gentamicin, penicilin, nalidixic acid and
amoxicilin) and essential oils of two thymus species
was screened against two pathogenic bacterial
strains, i.e., Staphylococcus aureus (PTCC 1112)
and Eschericia coli (PTCC 1399) in various
antibacterial ~ bioassays.  For  antimicrobial
susceptibility of each essential oil, growth
inhibition zone diameters were determined.

MATERIALS AND METHODS

In order to examine Thymus vulgaris L. and Th.
kotschayus Boiss. et Hohen. oils, 10 pl of each were
placed on standard papers using a sterilized sampler
under aseptic conditions. Then they were kept in
incubator for 6 h at 37°C to dry completely. E.coli and
S.aureus bacteria strains were separately cultured in
Mueller Hinton agar medium under aseptic
conditions. Then nalidixic acid, gentamicin, penicillin
and amoxicillin antibiotic disks and the disks prepared
from oils at specific intervals were placed in the
medium. Aforesaid mediums were kept in incubator
for 24 h at 37°C to inhibit bacterial growth. In this
study we measured the minimal inhibition
concentration (MIC) and minimal bacteriostatic
concentration (MBC) for index of antibiotic and were
measured chemical compound with GC-MS.

Essential oils were extracted from 4 samples of 2
species of the Thymus spp. and were measuredtheir
yield (Table 1). The result showed that the thymus
simple of No 10 had significant highest oil yields. In
order to evaluation of antibacterial characteristic of
essential oil of thymus species and compared with
synthetic antibiotics we designed experiment with 6
treatments in complete randomized design (CRD).The
inhibition zone diameter around each disk was
measured by a ruler and it is shown below (Table 2).

Table 1. Used plant material and their oil yields

Simples No Plant name Oil yield (%)
1 Thymus vulgaris 0.577
2 0.367
3 Thymus kotschyanus 0.413
4 1.252
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Table 2. Measuring bacterial growth inhibition zone diameter in relation to different antibiotics (mm).

Bacteria Antibiotics I Essential oils .
Pen. Gent.  Amp. Nalidixic acid Th. kotschyanus Th. vulgaris
S. aureus 10 19 25 0 27 24
E.coli 20 0 22 5 25 20

Table 3. Means of MIC and MBC on the antibiogram test of Thymus kotschyanus and Th. vulgaris

Bacteria sample Th. kotschyanus Th. vulgaris
MIC MBC MIC MBC
S.aureus 0.001 0.010 0.001 0.01
E.coli 0.010 0.100 0.001 0.01

RESULTS AND DISCUSSION

In the present study, we have investigated the
antimicrobial activity of Thymus vulgaris and Th.
kotschyanus oils against Staphylococcus aureus and
Escherichia coli.

Measuring bacterial growth inhibition zone
diameter in relation to different antibiotics showed
that the essential oil of Th.kotschyanus and Th.
vulgaris inhibited of S.aureus and E.coli growth, in
this result same the effect of ampicillin and highest
control of these bacteria with thymus essential
oil.Considering the results were sample of Th.
kotschyanus and Th. vulgaris to test antibiogarm for
determination of MIC and MBC, and the results
were showed on the Table 3.

The results of antibiograms of 2 species of
Thymus were accepted of results in exercise of
measuring bacterial growth inhibition zone
diameter.

In this project we resulted that essential oil of
Th.kotschyanus and Th. vulgaris inhibited of
S.aureus and E.coli bacterial growth (Table 2 and
Table 3). It can be considering for their chemical
compositions (for example see:Table 4).

Table 4. Chemical composition of T. vulgaris essential oil

Constituent %
o-Pinene 3.3
Camphene 1.0
B-Pinene 0.6
Myrcene 1.7
p-Cymene 38.9
Limonene 0.8
1,8-Cineole 1.2
y-Terpinene 0.3
Linalool 3.8
Thymol 46.6

*Peaks less than 0.1% were excluded.

In our study accords to results, bacterial
inhibition zone diameter indicates these oils lack
any antibacterial effect. In the other hand, the
essential oils of peppermint and Thymus vulgaris
had not took apart in antibacterial effect, but the
combination of these essential oils with antibiotics
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showed different results i.e the combination of
three antibiotics (except penicillin) with Thymus oil
showed different bacterial growth inhibition zone
diameter against S.aureus, the combination of
peppermint and antibiotics (except amoxicillin and
nalidixic acid) showed different bacterial growth
inhibition zone diameter against S.aureus. Other
studies showed different results and the importance
of these essential oils.

Correlating structure with activity, it can be
speculated that the fungicidal and/or fungistatic
activity of the essential oil of Th. vulgaris can be
attributed to thymol, its principal constituent,
especially the hydroxyl group of this compound,
since p-cymene (benzene), the second major
component, does not possess substantial antifungal
activity. This would explain the lower potency of
the oil when compared to thymol, supporting the
idea that the efficacy of essential oils depends on its
chemical composition, mainly phenolic
components. These results are of great importance,
because they facilitate the utilization of individual
components, instead of a mixture, giving more
predictability and probably less collateral effects.
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Perspectives onnew crops and new uses (ed.
Darman Bitkilarinin Efir Yaglarimin Antibakterial Tasiri
S. Sh. Asbaghian®, E. N. Novruzov?, A. Fattah?

Ybn Sina Tibbi Todqigat Markazi, Ordabil, fran
*AMEA Botanika Institutu

Taqdim olunan isin moagsadi potensial olaraq dérd antibiotikin (gentamisin, penisilin, nalidiks tursusu vo
amoksisilin) antimikrob fsalligina malik iki nov koklikotu (Thymus vulgaris L.va Th. kotschyanus Boiss.et
Hohen.) efir yaglarinin antimikrob foalliginin giymotlondirilmasi olmusdur. Segilon efir yaglar disk
diffuziya metodundan istifado etmoklo gram-monfi Escherichia coli vo gram-mdsbat Staphylococcus aureus
bakteriyalarina gars1 skrining olunmusdur. Bakterial inhibirlasmos zonasinin tadgigindon aldigimiz naticalors
g0ra bu yaglarm heg bir antibakterial tasiri yoxdur.

Acar sozlar: Antibiotiklor, antimikrob faallig, koklikotu, efir yagi, qram-manfi bakteriya, gram-misbat
bakteriya

AnTHOakTepuanbHoe [leficteue dpupubix Macen JlekapcrBeHHbIX PacTennii
C. IIL. Acéarusin’, J. H. Hopy3os’, A. ®arrax’

"Meouyunckuii nayunwviii yenmp Asuyennwi, Apdabuns, Hpan
2 Unemumym 6omanuxu HAHA

Llenbr0 HACTOSIIIIETO MCCIIEOBAHMS ObLIA OLICHKAa aHTUMUKPOOHON aKTUBHOCTH 3()UPHBIX Macel JBYX BUJIOB
pona TumbsiH (TUMBSH OOBIKHOBEeHHBIH — Thymus vulgaris L. u Tumbsa Koun — Th. kotschyanus Boiss. et
Hohen.) ¢ mnoTeHmuanpHON aHTHMHKPOOHOW aKTHBHOCTBHIO YETHIPEX AaHTHOMOTHUKOB (TEHTaMMIIMHA,
NCHUIMUTMHA, HAJMIUKCOBOM KHCIIOTHI M aMOKcHIUIMHA). C momombio auck-auddy3snonHoro merona,
BbIOpaHHBIC d(DUPHBIC Maciia ObUTH MOIBEPIKEHBI CKPUHHUHTY MPOTUB rpaMoTpunaTenabHbix (Escherichia coli)
u rpammonokuTensHex (Staphylococcu saureus) Gakrepuit. ITo pesymbTaraM HaIIUX MCCIIENOBAHMIA,
COTJIaCHO JWaMeTpaM 30H OaKTEepHaIbHOTO WHTHOMPOBAaHWSA, 3TH Maciia He oO0JagaroT KaKuM-JIHOO
aHTHOaKTEepHATBHBIM 3 deKToM.

Kniouesvte cnosa: Amumubuomuku, aHmMuMukpoOHas — aKMUGHOCHb, agupnoe
epamompuyamenvbHas GAKmepust, 2PAMNOIOHCUMENbHASL DAKmMepust

MUMBbSIH, Macino,
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Bilacunaria microcarpa (Bieb.) M.Pimen et V.Tichomirov Novii Koklori Vo
Yeriistii Hissolorinin Kimyavi Komponentlorinin Xromato-Mass-

Spektrometriya Metodu ilo Tadqiqi

N.X. Mikayilova, S.V. Sarkarov

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan; E-mail: s.serkerov@mail.ru

Bilacunaria microcarpa (Xirdayarpaq bilakunariya) novii koklorinin v yeriistii hissalorinin kimyoavi
komponentlarinin Kkeyfiyyat torkibi qaz xromato-mass-spektrometriya (QXMS) metodundan istifado
edilorak todqiq edilmisdir. Bitkinin koklorindon v yeriistii hissalorindon alinmis ekstraktiv maddalor
cominda tobii birlosmalorin miixtalif qruplarindan olan komponentlor miidyyon edilmisdir. Uygun
olaraq koklarda 13, yeriistii hissalorda iso 14 komponent identifikasiya edilmisdir.

Agar sozlor: Bilacunaria microcarpa, kumarin, koklar, yeriistii hissalor, xromato-mass-spektrometriya

GIRIS

Ovvalki tadqgigatlarda (Mikayilova va Sarkarov,
2013) Bilacunaria microcarpa bitkisinin koklsrindon
neytral aliiminium oksid (III-IV daracali faalligh) ilo
doldurulmus siigo siitunundan xromatoqrafiya
etmoakls fordi sokilds 7 kumarin téromasi alinmis vo
milasir spektoskopik (IQ-, '"H NMR) metodlarin
komoyi ilo onlarin qurulus formullarinin bergapten
(C12HgOy, a.t. 188-190°C), izoimperatorin (CisH; 40y,
a.t. 108-109°C), oksipeysedanin (Ci¢H40s, o.t. 141-
143°C), vo oksipeysedaninhidratin (C;¢H40¢, 9.t
136-137°C) qurulus formullar1 ilo eyni qurulusa
malik olmalari siibut edilmisdir.

Yuxarida adlar1 ¢akilon kumarin
toromolorindon bagqa todqiq etdiyimiz Dbitkinin
koklarinden ostol (CisHj60s, a.t. 84-85°C) vo bu
nov liclin yeni 2 kumarin téromasi (C;sH;404, a.t.
188-109°C va Ci4H60s, 2.t. 127-129°C) alinmis vo
onlarm qurulus formullart IQ- vo NMR-
spektrlorinin analizindon alinan naticalor osasinda
uygun olaraq peusedanin vo prangenin hidratin
qurulus formullar ilo eyni olmasi siibut edilmisdir
(Muxaunmnosa u Cepkepos, 2014).

MATERIAL VO METODLAR

Tadqiqat obyekti kimi, Qonagkand rayonu Cek
vo Qoloyxudat kondlori arasindaki orazilorden
cigokloma fazasimin avvallarinds (09 avqust 2012-ci
il) yigilmis, xirda-xirda dogranilib qurudulmus
Bilacunaria microcarpa bitkisinin koklori (335,0 q)
vo yeriisti hissalorinin - (500,0 q) asetonla
ekstraksiya etmoklo alinmis ekstraktiv maddalor
comindan (¢ixim uygun olaraq 6,54% va 5,60%)
istifads edilmigdir.

Almmis niimunslor qaz  xromato-mass-
spektroskopiya (QXMS) metodu vasitesilo analiz

edilmisdir. Xromatoqraf Agilent Technologies 6890
N Network CG System, 5975 Inert Mass Selective
Detector mass-spektrometrla, detektor
Split/Splitless, Injection-split, Inlet Pressure 60,608
kPa, Split-100 Low Mass-40, High Mass-400,
Treshold 150. HP-5MS 30 metr uzunluqda kvarts
kapillyar 5% metil silikonda daxili diametri 0,25
mm, harakatds olan faza tobaqonin qalinligi 0,25 p.
Analizlor temperaturun 50°C-don 280°C-o kimi
15°C/daq siiratda aparilmigdir.

Kolonkanin temperatur rejimi:

— baslangic temperatur 50°C — 2 dag, sabit;

— temperaturun artmasi 15°C/daq - 200°C-o
gadar, 6 daq, sabit.

— temperaturun artmast 15°C/daq - 280°C-9
godor, 10 dog, sabit.

— vakuum — Hivac — 3,38e - 005

Metanolun xloroformla 1:2 nisbeatinds qarisig
ilo durulasdirilmisdir.

Qazin (He) siirati 1 ml/daq.

Niimunanin kolonkaya verilmasi 1:5 siiratla.

Kimyavi komponentlarin identifikasiyasi ii¢lin
standart ~ mass-spektrometrin  kitabxanasindan
(NIST) istifads edilmigdir.

Analizin davamiyyat miiddsti — 33 dogq.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgiqatlar  noticosindo  B.  microcarpa
bitkisinin kdklarinds va yeriistii hissalorindo miixtalif
tabii birlogsmalor qruplarma aid olan komponentlor
miioyyanlosdirilib identifikasiya edilmisdir.

Koklordo 14 komponentdon 9 kumarin toro-
masi, yeristil hissolordo iso miisyyon olunmus 14
komponentdon 7-si kumarin téramalaridir (Cadval).
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Bilacunaria microcarpa (Bieb.) M.Pimen et V.Tichomirov

Cadval. Bilacunaria microcarpa ndvii koklorinin vo yeriistii hissolorinin kimyavi komponentlorinin keyfiyyat torkibi

1 2 3 4
Ne Kimyavi komponentlar, element tarkibi vo qurulus formulu Koklor Yeriistii hissalor
Kumarinlor
1 Psoralen, C;;HgO; + -
0 0 0
2 OStOl, C15H1603 + -
H;CO 0 \o
HZC—CH:|C—CH}
CH3
3 Brayerin, C5H140, + -
H;CO
AN o}
_—
H,
CH 3
4 Imperatorin, C;¢H,40, + -
0 0 D
H,
O—CH—C
2
H
3
5 Prangenin, C;¢H ;405 + -
6 + -
7 Izooksipeysedanin, C;¢H;405 + -

(0]
i AH

O—CHZ—C—CH
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Mikayilova va Sarkarov

Cadvalin davami

11

1 2 4

8 Oksipeysedanin hidrat, C,sH;cO¢ -

9 +
10 Ksantotoksin, C;,HgO,4 +

7]

OCH;

12

Berqapten, C,,HgO,
OCH;,

13

Izopimpinellin, C,3H,,Os5
OCH,4

OCH;

14

Izogeij erin, C;5H04

OH
e
Ty

OCH;

2’,3’-Dihidroksidihidrosuberosin, C;sH;3O¢
OH

H3|C H

HO—C/C H\CH

H;CO 0 \o
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Bilacunaria microcarpa (Bieb.) M.Pimen et V.Tichomirov

Cadvalin davami

1 2 4
15 Lomatinin angelati, C;9H,,05 +
/CH
3
H3(:/C\\CH
Digor qrup birlogsmalar
16 Palmitin tursusu, C;sH3,0, +
I
o /\/\/\/\/\/\/\/\CH3
17 Oksatsikloheptadek-8-en-2-on, C,cH,30, -
18 1-Etil-7-metil-4-o0kso-1,4-dihidro-1,8-naftiridin-3-karboksi tursusunun metil efiri, -
Ci3H1N0;3
| 3
H
H3 (,/C 2
19 Fosfor tursusunun dimetil(4-metoksi-3-t-butil-fenil) efiri, C;3H,5POs -
OCHj,
OCH;,
H;CO
20 4-Metilizopuleqon, C;;H;30 +

Mo
H
o 3

A

CH
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Mikayilova va Sarkarov

Cadvalin davami

1 2

21 Metil-a-D-qlyukopiranozid, C;H ;404 - +

T

22 Kariofillen epoksid, C;sH,4,0

O%(/H
HO—(I:--HH
HO—C~=H
OH—C~=H
HOw==—C: 1" H

HO—CH2

23 D-Qalaktoza, C¢H;,0¢

H
2 Z 7

NG

24 2-Amino-4-hidroksi-6-pteridinkarboksil tursusu, C;HsNsO3 - +

25 Linolen tursusu, CgH3,0,
CH3—(C H2)4—CH:CH—CHz—CH:CH—(Cﬂz)rCOOH

Mbolumdur ki, Heracleum L. cinsi novlorinin
koklarinin kumarin téramalarinin keyfiyyat torkibi
yerlistii  hissalorin  eyni parametrlorindon az
forqlonir (Ky3uemosa, 1967; CaupimepoBa, 1984;
Qurbanova, 2013; Qasimova, 2014). Bilacunaria
névun koklorinin kumarin téromslorinin keyfiyyot
torkibi iso yeriistii hissolorin  kumarinlorinin
keyfiyyot torkibindon koskin forglonir. Bunu
cadvaldon do aydin gérmok olar. Bels ki, bu bitki
noviiniin ~ koklorindo vo  yeriistii  hissalorindo
identifikasiya edilmis kumarin tdromolorindon
ancaq dekursin imumidir.

ODOBIYYAT
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Bilacunaria microcarpa (Bieb.) M.Pimen et V.Tichomirov

MukanaoBa H.X., Cepkepo C.B. (2014) Hossie
KOMIIOHEHTBI  Bilacunaria microcarpa (Bieb.)
M.Pimen. ex V.Tichomirov. Xumus npupoo.
coeoun. (B TIeYaTH).
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CCCP. Hosrie xopMoBble pacTeHus. JI.: Hayxka,
223 c.

Ky3neuona I'.A. (1967) [Ipupoansie KyMapuHbI 1
¢ypoxymapussl. JI.: Hayxka, 248 c.

Hccnenopanne Xumuyeckux Komnonentos Kopneii u Hagzemubix Yacreii Bilacunaria microcarpa
(Bieb.) M.Pimen et V.Tichomirov Meroxom XpomaTo-Macc-CnekTpoMeTpun

H.X. MuxkaunjioBa, C.B. CepkepoB
Unemumym 6omanuxu HAHA

MeTtonoM XpoMaTo-Macc-CIEKTPOMETPUM HCCIIEIOBAHbl XWMUYECKHE KOMIIOHEHTBI CMOJ KOpHEH U
HaJI3eMHBIX 4YacTte Bilacunaria microcarpa (Apiaceae). B dSKCTpakTe KOpHEH M HaA3EMHBIX YacTei
pacTeHuss oOHapyKeHbI KOMIIOHEHTHI, OTHOCSIIUECS K pa3iIMYHBIM TpyMIaM NPHPOAHBIX coeauHeHHi. B
KOpPHSX UACHTH(GUIUPOBaHO 13, B HAA3eMHBIX YacTsAX — 14 KOMIIOHEHTOB.

Kntouesvie cnosa: Bilacunaria microcarpa, KymapuH, Hao3eMHble Yacmu, XpoMamo-macc-
CneKmpomempusl

KOpHU,

Study of Chemical Components of Bilacunaria microcarpa (Bieb.) M.Pimen et V.Tichomirov in
Roots and Overground Parts by Chromato-Mass-Spectrometry

Institute of Botany, ANAS
The chemical components of resins of the roots and aerial parts of Bilacunaria microcarpa (Apiaceae) were
studied by the method of chromato-mass-spectrometry. Fourteen components, including seven and nine
coumarin derivatives have been revealed and identified in the roots and the aerial parts of the plant,

respectively.

Key words: Bilacunaria microcarpa, coumarin, roots, overground parts, chromato-mass-spectrometry
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Bunosoii CocraB PakoBunubix Amed Ilpecubix Boa Jlenkopanckoro Peruona

9.H. Taruposa

Unemumym 300n0euu HAHA, npoeso 1128, keapman 504, baxy AZ 1073, Azepbatiosxcan;

E-mail: tahirovaelyane@mail.ru

B cTraTbe nmpencTaBieHbl JaHHBIE 00 MCCIE0BAHNN BHAOBOI0 COCTABA PAKOBMHHBIX aMe0 B Pa3JINYHBIX
npecHbIx Bogoemax JleHkopanckoro u MacaimHckoro paiiono. @ororpagupoBaHue M U3MepeHHe
KJIETOK MPOBOAMJIU C MOMOUIbI0) CKAHUPYIOLIETO 3JIeKTPOHHOr0 Mukpockona «JEOL-6000». Onqun Bua
(Difflugia corona tuberculata Vucetich, 1973) BnepBblie oTMeuaeTcs 1J1s1 payHbl A3epOaiigxana.

Kniroueevie cnosa: Paxosunnvie amebwl, npectvie 600oemovl, COM, FO20-Bocmounwiii Azepbaiodxcan

BBEJEHMUE

PakoBuHHBIE aMeOBI SBJISIOTCS OJHOW W3 OC-
HOBHBIX TPYIIT CBOOOTHOXUBYIINX MPOCTEUIIHX,
KOTOpBIE MOCTOSHHO MPHUCYTCTBYIOT B BOJHBIX U
MOYBEHHBIX OWOLIEHO3aX. DTH OpraHU3Mbl MPUHU-
MaloT aKTHBHOE y4acThe B CaMBbIX Pa3HOOOpa3HBIX
OHMOIOrMYeCKUX MpoIeccax, MPOUCXOASIINX B BOI-
HBIX M TOYBEHHBIX 3KocHucTeMmax. llpu m3ydeHun
OMOIEHOTUYECKUX B3aMMOOTHOIIICHUI B BOJOEMax
Ha HaYaJbHBIX 3BEHBSX MUIIEBHIX LIETIEH, HETb3s HEe
YUUTBIBATh POJIM PAKOBHHHBIX ame0.

B HacTosiee BpeMsi Bcero HM3BeCTHO Oonee
2000 BumoOB pakoBUHHBIX ame0. B AzepOaiimkaHe B
MPECHBIX BOJAAaX Ha JAHHBI MOMEHT HAaWIEHO OKO-
1o 150 BUOB TecTanu/I.

[Ipenpimymumu ucciaenoBaHUSIMA OBIIIO ycCTa-
HOBJICHO BBICOKO€ BHJ0BOE pa3sHOOOpa3me mpecHo-
BOJHBIX PAaKOBUHHBIX ame0 Halleld pecmyOIuKH.
JlocTtaTouHO CKa3aTh, YTO M3 OTMEYCHHBIX BHUIIOB 2
cemetictBa, 7 pomnoB U 70 BHIOB OBLIM OMHCAHBI
BIepBBIC 1711 Hayku (Snegovaya, Alekperov, 2005,
2009, 2010).

Hamu B mepuonx 2013-2014 rr. 661710 TipoBee-
HO HccienoBaHue (payHbsl pakOBUHHBIX ame0 mpec-
HBIX BOJIOeMOB JICHKOpPaHCKOH NpUPOIHON 00J1acTH
Ha Teppuropuu JleHkopaHckoro u MacauimHCKOTO
patioHoB. CO0op MaTepHaa MPOBOIMICS OOBIIHBEIMHU
MIPOTO300JIOTUYECKUMH ~ MeTolaMu  (AJIEKIepoB,
1997). ®otorpadmpoBaHue U W3MEPEHHE KIIETOK
MIPOBOAMIINCH C TOMOIIBIO CKaHUPYIOIIETO JIIeK-
TpoHHOTO MHKpockomna «JEOL-6000», mo3Bosie-
ro yBeinuuyuBath 00bekTHl 0 60000X M mosrydaTsh
WX BBICOKOKa4eCTBEHHBIE N300pakeHus B (hopmate
TIFF, JPEG u BMP.

MATEPHUAJIBI U METOJBI

COop marepuana ocymiectsisuics ¢ mast 2013
no utoHb 2014 1. B ipecHbIX BojioeMax MacainH-
ckoro u JIeHKkopaHCKOTro pailoHOB. Beero codpano

u obpaborano 70 mpob, n3 KOTopsIX ¢ JleHKOpaH-
CKOT0 paiioHa Obu10 cobpano 50 mpoO, a u3 Macai-
muHCKoro - 20 mpo6. YacTs coOpaHHEIX MPod 0Opa-
OarpIBaNach Ha MeCTe, Ipyras 4acTb JOCTaBILIACh
B naboparopuio. OTIIOBIEHHBIE MHUKpPOKAIMLIApa-
MH 0COOM TPOMBIBAJIMCH B AUCTHJUIMPOBAHHOW BO-
e, TIOCIIe Yero pa3Memaiich Ha MIOKPOBHOM CTEK-
Jie, CTaHJapTHRIX pasMepoB 28 MM x 38 mwm. Iloxg
OMHOKYJISIPOM C MOMOIIBIO MPENapoOBAILHON WTIIBI
PaKOBUHKH pacrioiaraid B HEOOXOAUMOM JUIsl TaK-
COHOMHYECKON HACHTH(UKAINK TojokeHun. Ilo-
ClIe TIOJICYIIMBaHUS TIPerapara MPOBOANIN IBE MU-
HYTBI HambUIEHUE 30J0TOM. IS ompenencHus BH-
JIOBOTO COCTaBa pPaKOBHHHBIX aMe0 WCIIONb30Ba-
Tuch MOHOTrpaduu M KpymHble cTatbu (Masel,
2006; Lansac-T6ha, 2014; Ogden, 1980).

PE3YJIBTATHI U UX OBCYXXIEHUE

Bcero 3a BpeMs wucciemoBaHWii HaMH OBLIO
HaineHo 58 BumoOB pakoBUHHBIX ameO (Taruposa,
2014). 13 wux ommu Bun (D. corona tuberculata
Vucetich, 1973) BnepBble oTMmeuaeTcs s (payHbI
Azep0Oaiimxana. bonbIas 9acTh U3 UCCIEAOBAHHBIX
HaAMH BHJIOB oTHocuTCcs K cemeiictBy Difflugiidae
(36 BugoB). 13 obmero uncna 13 BuaoB ObUH H3Y-
YeHBl C IOMOMIBI0 CKaHUPYIOUIEH MHKPOCKOIIHH.
BunoBoii coctaB U pacnpenencHue BCEX HalJeH-
HBIX BHUJIOB PaKOBUHHBIX aMe0 MpEICTaBICHBI B
Tabmwme 1.

OIIUCAHUE XAPAKTEPHBIX BUJIOB

CemeiicTBo Arcellidae Ehrenberg, 1843
Arcella polypora Penard, 1890 (puc. 1)

Huametp pakoBuHku 110 MKM, 1MamMeTp yCThA
40 mxMm. PakoBuHKA KpymHas, B IUIaHE KpyTias, B
npoQuib yIjomeHHas. Y CcTbe Kpyrioe, 0e3 BOpoT-
HUYKA, OKPYXEHO MHOTOYHCIICHHBIMH MEIKHUMHU
OpaMHu.
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Buooesoii Cocmas Pakosunnvix Ameb

Ta6mma 1. BumoBoii coctas TecTamu/ Mo uccieaoBanHbiM paiionam FOro-Boctounoro AsepOaiimkana.

Buasl JleHKOpaH Macaibl
Cewm. Arcellidae Ehrenberg, 1830
Arcella arenaria Greeff, 1866
Arcella gibbosa Penard, 1890
A. polypora Penard, 1902
A. conica Playfair, 1918
A. artocrea Leidy, 1876
A. megastoma Penard, 1926
A. dentata Ehrenberg, 1832
A.excavata Cunningham, 1919
Arcella sp.
CeMm. Cyclopixidae Schonborn, 1989
10. Cyclopyxis kahli Deflandre, 1929
11. C.ambigua Bonnet and Thomas, 1960
Cem. Centropyxidae Deflandre, 1953
12. Centropyxis aculeata Ehrenberg, 1838
13. C. aerophila Deflandre, 1929
14. C. ecornis Ehrenberg, 1838
15. C. platystoma Penard, 1890
16. C. hirsuta Deaflandre, 1929
17. C. plagiostoma Bonnet et Thomas, 1956
18. C.elongata (Penard, 1890)
19. C.discoides (Penard, 1890) Deflandre, 1929
Cewm. Difflugiidae Awerintzev, 1906
20. Difflugia acuminata Ehrenberg, 1838
21. D.ampullula Playfair, 1918
22. D.bacillifera Penard, 1890
23. D.brevicola Cash et Hopkinson, 1909
24. D. claviformis Penard, 1899
25. D. corona Wallich, 1864
26. D. corona v. ecornis Gauthier-Liévre et Thomas, 1958
27. D.corona tuberculata Vucetich, 1973%*
28. D.difficilis Thomas, 1972 +
29. D. elegans Penard, 1890
30. D.cratera Leidy, 1877
31. D.capreolata Penard, 1902
32. D. giganteacuminata Chardez, 1958
33. D. globulosa Dujardin, 1837
34. D. gramen Penard, 1902
35. D. tuberculata Wallich, 1864
36. D. limnetica Penard, 1902
37. D. linearis (Penard, 1890) Gauthier-Li¢vre et Thomas, 1958
38. D.litophila Gauthier-Li¢vre et Thomas, 1958
39. D. lanceolata Penard, 1890
40. D. lobostoma Leidy, 1879
41. D. mamillaris Penard, 1893
42. D.microclaviformes (Kourova, 1925) Ogden, 1983
43. D. oblonga Ehrenberg, 1838
44. D. pressula Snegovaya et. Alekperov, 2010
45. D. pristis Penard, 1902
46. D.sapnakeranica Snegovaya et. Alekperov, 2010
47. D.sarissa Li Sun Tai, 1931
48. D.scalpellum Penard, 1899
49. Difflugia sp.
50. D.curvicaulis Penard, 1899
51. D. pyriformis Perty, 1849
52. D.urceolata Carter, 1864
53. Pontigulasia compressoidea Jung, 1942
54. P.bigibbosa Penard, 1902
55. Protocucurbitella danubialis Zivkovic, 1976
CeMm. Lesquereusiidae Jung, 1942
56. Lesquereusia spiralis Ehrenberg, 1840
Cem. Gromiidae Clap. Et L., 1861
57. Pseudodifflugia gracilis Schlumberger, 1849 +
Cewm. Euglyphidae Wallich, 1864
58. Euglypha sp. +
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3.H. Tacuposa

Puc. 1. ®ororpadun BUIOB paKOBHHHBIX ame0, BEHITION-
HEHHbIE C [OMOIIbI0 CKAHUPYIOLIETO JJIEKTPOHHOTO
mukpockona “JEOL”

1. Arcella polypora Penard, 1890; 2. Cyclopyxis kahli
Deflandre, 1929; 3. Centropyxis aerophila Deflandre,
1929; 4. Centropyxis aculeata Stein, 1857; 5. D. ampul-
lula Playfair, 1918; 6. D. acuminata Ehrenberg, 1838.

OTOT BUA HAMM HalJeH B IIPECHBIX BOJOEMax
Ha Tepputopuu JIeHKOpaHCKOro paifoHa M BoJOe-
MoB BOsm3u cena HazapooOa.

CemeiicTBo Cyclopyxis Deflandre, 1929
Cyclopyxis kahli Deflandre, 1929 (puc. 1)
JunamMeTp pakoBUHKH 58 MKM, JUaMETp YCThbs
21 MxMm. PakoBuWHKa B IIaHE KpyTiias, B MPOGHIH
BbIcOoKasl. [ToKpbITHE N3 XOPOIIO BBIPAKEHHBIX KCe-
HOCOM, Oollee KPYIHBIX Ha BEpIIWHE. YCThE He-
0OJIBITIOE, KPYTIIOE, BHITIISIUT MEIKO3yOdaThIM 3a
CYET OKPY’KaIOLINX €r0 MUHEPATbHBIX YaCTHII.
Hamu HalizeHn B mpecHBIX BoJoeMax Ha Teppu-
topuu JleHkopanckoro u MacaqnMHCKOro paiioHOB.

Cewmeiicto Centropyxidae Jung, 1942
Centropyxis aculeata Stein, 1857 (puc. 1)

JuameTp pakoBUHKU 135 MKM, IMaMETpP yCThA
63 MxM. PakoBMHKa OTHOCHTENBHO KpyMHasd, B
IUIaHe OKpPYyTJas, B MPOQUIb CHIBHO YIUIOIICHHAS.
CTeHKH pakOBHHKH XWUTHHOBBIC. Kpail 3amHeil 1o-
JIOBHHBI paKOBUHKH CHA0KeHBI 2-8 mHuIaMu. Y CcTbe
OKpYTJIO€, PacHoJIOKEHO B MepeHeld 4acTu pako-
BHUHKHU.

Hamwu Haiinen B mpecHbIX BojoeMax Ha TEPPHU-
Topuu JleHkopaHCckoro u MacaJlsIMHCKOTO PaiiOHOB.

Centropyxis aerophila Deflandre, 1929 (puc. 1)
Pa3mep pakoBHHKM: IuUaMeTp PaKOBHUHKH 79
MKM, AuaMeTp ycThbs 18 MkM. PakoBuHKa cpenHss,
B IUIaHE OBAJIBHO-ALIEBHAHAs. Bpromko okpyrioe
WIM CJIETKA 3JUIMNTHYECKOE. YCThe B BUJE IOJY-
OKPY>KHOCTH, HI)KHUUN Kpal ycThs npsaMoi. 1Iokpos
U3 KCEHOCOM Pa3INYHON BETMYUHBI U (POPMBL.
JlaHHBI BUA HaMU OBLIO HAWACHO B pa3imd-
HBIX IIPECHBIX BojoeMax JIeHbKOpaHCKOTo paioHa.

CemeiictBo Difflugiidae Averintzev, 1906
Difflugia scalpellum Penard, 1899 (puc. 2)

Jnuna pakoBuHKHM 194 MkM, mmpuHa - 51
MKM, JUaMeTp ycThbs 36 MkM. PakoBuHKa KpymHas,
NOYTH TpO3pavHasi, yAJUHEHHas, TpyOKOBHIHAS.
BokoBble CTOPOHBI MOCTENEHHO PACIIUPSIOTCS OT
YCTbSl K CEpEeHHE PAKOBUHKH, a 3aTEM CY)KalOTCs,
00pasys IIMHHOE, 3a0CTPEHHOE OCHOBaHUE PYHITY-
ca. [TokpbiTa MEIKMMU TIECYMHKAMHU WIIM CTBOPKa-
MH JIMaTOMOBBIX Bogopocieil. IloBepxHOCTh rnam-
Kas. YCTbe OKpyIJIoe.

OTOT BHJ HaMH OBUT Hali/IeH B JIECHOM BOJO€-
Me OKOJIO nocenka A3dunuai.

Difflugia lanceolata Penard, 1890 (puc. 2)

Pasmep paxkoBunku: mimHa 140 MKM, mMpuHa
61 mMxM, nuametp ycThs 29 MkM. PakoBuHKa mpo-
3pauHas, naHneropugHas. CyskaeTcs OT MAakcH-
MaJIbHOH HIMPUHBI Ha PAcCcTOSIHUU 2/3 JUIMHBI OT
YCThS K TICEBAOCTOMY U K QYHIYCY, KOTOPBIN Yale
3akpyriieH. KoHTyp pakOBUHKH OTYETIUBBIN. Y CThe
OKpYIJIOE, OKPYKEHO KaliMOH OpPraHW4ecKoro Iie-
MEHTa.

OTOT BUA HaMM HaWIeH B JIECHOM BOZOEME
OKOJIO TIocenka A3(puimal W B pa3HBIX IPECHBIX
BOJIOEMOB Ha TeppuTopun MacaJuIMHCKOro paiioHa.

D. linearis Gauthier —Liévre et Thomas, 1958
(puc. 2)

Pasmep pakoBuHKH: urHA 153 MKM, IIHpUHA
63 mxM, nuamerp ycths 33 MkM. PakoBuHKa mpo-
3pauHasi, OyTbuikooOpa3Has. llleiika nouHHAs, y3-
Kasl ¢ MapaJyIeIbHBIMA CTOPOHAMHU, PAKOBHHKA HE-
MHOTO pacmmpsiercs Kk ¢yHaycy. [loBepxHOCTB
OOBIYHO TIOKpHITa YIUIONICHHBIMH TIECUMHKAMH,
CTBOpPKaMu AUaTOMEN. Y CThE OKPYIJIOE.

DTOT BUJ HAMU OTMEUYEHO B HEKOTOPBIX Ipec-
HBIX BoJloemMax JIeHKopaHbCKOro u MacaquIMHCKOTro
paiioHOB.

D. curvicaulis Penard, 1899 (puc. 2)

Pa3zmep pakoBuHKU: InuHa 261 MKM, HIMpUHA
106 MM, nuameTp ycThs 58 MKM, JUIMHA muna 32
MKM. PakoBuHKa KOpWYHEBasd, IIHHApUYecKas. B
OCHOBaHUM (pyHIyca PacHOI0KEH U30THYTHIH IIHII,
OTKpBITBIM Ha KOHIE. IIokpeITa MEIKMMH H Cpea-
HUMHU necunHkamu. [loBepxHOCTh rmagkas. Ycrbe
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A0 DDRARd

Puc. 2. ®ororpadun BUIOB paKOBHHHBIX ame0, BEHITION-
HEHHbIE C [OMOIIbIO CKAHUPYIOLIETO AJIEKTPOHHOTO
mukpockona “JEOL”

7. Difflugia curvicaulis Penard, 1899; 8. D. corona tu-
berculata Vucetich, 1973; 9. D. giganteacuminata
Chardez et Gaspar, 1984; 10. D. linearis Gauthier —
Liévre et Thomas, 1958; 11. D. lanceolata Penard,
1890; 12. D. pyriformis Perty, 1849; 13. D. scalpellum
Penard, 1899; 14. D. tuberculata Wallich, 1864.

OKpYTJIOE, OKPYKEHO PSIOM MEJIKAX MECUNHOK.
Bun HaiineH B iecHOM BojoeMe OJM3 MOceKa
Aszdunman.

D. pyriformis Perty, 1849 (puc. 2)

Pa3zMep pakoBUHKH: JIiuHA 228 MKM, IIUpUHA
118 MKM, nuameTp ycThbs 68 MKM. PakoBHHKa
KpyIlHasi, Hellpo3payHasl, rpymeBuaHas. Pacmmps-
€TCs OT YCThsI 10 CEpelUHbI, a 3aTeM PE3KO Iepe-
xoauT B cepuieckuit pynayc. [ToepxHOCTH MpO-
MEXyTO4Has MeXIy TpyOod u riazkoil. Oxoio
YCThS IECYMHKHU O0JIee MEJIKKE. Y CThE OKPYTIIOE.

Bun HalifeH B JIECHOM BOAOEME OKOJIO IOCEI-
Ka Az¢uiman.

D. acuminata Ehrenberg, 1838 (puc. 1)

Pasmep pakosunKuU: muuHa 194 MKM, mpuHa
63 MKM, nuameTp ycThs 41 MKM, JUIMHA IIHUIa
25 mxM. PakoBuHKa KpyIHas, LUAJIUHAPUYECKAS C
OTYETJIUBBIM TPSIMBIM IIUIIOM B OCHOBaHMH (yH-
nyca. [loBepxHOCTh Tpy0Oasi, HOKPBITA MECUNHKAMH
pasHoro pasMepa. YCTbe OKpYIJIOe, OKPY>KEHO TOH-
KHUM CJIOEM OPTraHWYECKOIO LIEMEHTa.
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JlaHHbBINM BUJ HallZleH HAMU B MPECHBIX BOJ0E-
Max Ha TEPPUTOPUU MacasTHHCKOTO paifoHa.

D. giganteacuminata Chardez et Gaspar, 1984
(puc. 2)

Pasmep pakoBuHKU: niauHA 325 MKM, MIAPUHA
110 MkM, nuaMeTp ycTbs 66 MKM, JIJIMHA IITH-
ma 32 MkM. PakoBUHKa O4eHb KpyMHasi, MoXoxka Ha
D. acuminata, oT KOTOpOW oTIH4YaeTcs OoJee
KPYIHBIMH pa3MepaMu U Ooliee JITUHHBIM IIHIIOM.
IloBepXHOCTh MOKpPHITA MECYMHKAMU Pa3HOTO pPas-
Mepa.

Hamu HaiiieH B JIECHOM BOJOEME OKOJO IO-
cenka AzQuiuan.

D. corona tuberculata Vucetich, 1973 (puc. 2)

Pasmep pakoBunku: niuuHa 142 MKM, mIMpUHA
152 MKM, nuameTp ycTbsl 73 MKM, JJIMHA LIUIIOB
18-25 mxM. PakoBruHKa OOYOHKOBHIHAS, OBAJILHAS.
B OokoBO# CcTOpOHE pakOBHMHKa HMeeT cdepude-
CKHH KOHTYp, C TEPEeMEHHBIM YHCIOM OoJee WU
MEHEE pacXOJSIIUXCS POXKKOB B €ro OCHOBE.
Bonp1oii IceBIOCTOM UMEET MHOTOUUCICHHBIE 3Y-
Obl. PakoBWHKa TMOKpHITA MECYMHKAMU PA3HOTO
pasmepa. OTOT BHA oTaudaercs oT D.corona
OKPYTJICHHBIMHU, PETYJSPHBIMU  PACIIMPEHUSIMU
BJIOJIb BCEH MMOBEPXHOCTH PAKOBUHKHU.

Bun 6bu1 BiepBeIE OTMEUEH CpeAd IIAaHKTOH-
HeIx 1po0 FOxHoM, FOro-BoctouHol W IEHTpalb-
Ho-3amaiHoi yactu bpasunuu (Lansac-Toha u np.,
2014).

Hamu otMedeH B HEOONBIIOM MPECHOM BOJIO-
eMe, pacroiI0XKCHHBIM 0113 Tocenka A3dunnan u B
BojioeMe BONMu3M ceia PymaksHap. OTMedeH Bmep-
BBIe s (hayHBI A3epOaiipkana.

D. ampullula Playfair, 1918 (puc. 1)

Pazmep pakoBUHKH: JJIMHA 75 MKM, HIMpUHA
63 MKM, TUAMETp yCThsS 23 MKM. PakoBrHKa
CpenHss, sileBUIHas, TMOCTPOEHa M3 MENKHX U
CPEeIHUX TECYUHOK, 4TO (pOpMHpPYET TIIagKylo Io-
BEPXHOCTb M OTYETJIUBBIA KOHTYp. YCTbE OKpYyXKe-
HO HEOONBIIUM BOPOTHHYKOM H3 MEJKUX KCEHO-
COM, Kpail BOPOTHHYKA OOBIYHO HEPOBHBIM.

Hamu HaiineH B JIeCHOM BOJOEME OKOJO IIO-
cenka Azguuai.
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Lankaran Regionunun Sirin Su Hovzalarinin Canaqhh Amoblarinin Nov Torkibi
E.N.Tahirova
AMEA Zoologiya institutu
Moqalado Lonkeran vo Masalli rayonlart orazisindo yerlogon miixtalif sirin su hdvzslorinin g¢anaqlt
amoblorinin nov torkibinin todqiqi ilo bagli mslumatlar verilmigdir. Novlorin toyini vo fotogakillorin
¢okilmosi “JEOL” skan elektron mikroskopu vasitosilo hoyata kegirilmisdir. Bir nov (Difflugia corona

tuberculata Vucetich, 1973) Azarbaycan faunasi ii¢iin ilk dofs olaraq qeyds alinmisdir.

Acar sozlor: Canaqli amoblar, sirin su hovzalari, SEM, Canub-Sarqi Azarbaycan

Specific composition of the testate amoebae from the freshwater of the Lankaran area
E.N.Tahirova
Institute of Zoology, ANAS
Information about testate amoebae of freshwater bodies of Lankaran and Masally regions is given in this ar-
ticle. Photographing and measurement of cells were performed using a scanning electron microscope “JEOL-
6000”. One species (Difflugia corona tuberculata Vucetich, 1973) has been reported for the first time for

Azerbaijan fauna.

Key words: Testate amoebae, freshwater bodies, SEM, South-East Azerbaijan
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Bunosoii CocraB U Pacnpenesienne UxTuoniankrona B Munreyaypckom

Boaoxpanuiauuie

M.M. Ceun-P3aes

Hnemumym 300n0euu HAHA, yn. A.Abbacosa, npoe3zo 1128, keapman 504, baxy AZ 1073, Azepbaiidocan

IIpencraBjieHsbl JaHHBIE O YMCIEHHOCTH, BHIOBOMY COCTaBY W MPOCTPAHCTBEHHOMY pacrmpeaeeHHI0
UXTHOIJIAHKTOHA B MuHredaypckom Boaoxpanuiuiie 3a 2011 r. YcraHoBieHo, uTo HauboJsiee pac-
NMPOCTPAHEHHBIMM M MHOTOYHCJIEHHBIMH ObLIN Jell U B00Jia. BhIsIBI€HO, YTO MaKCUMAJIbHbIE KOH-
LHEeHTPaluu MXTUHOIUIAHKTOHA B paccMaTpuBaeMblii mepuoa nmpuxoauauch Ha yuyactku Camyx u Ie-

panooii (Ha riayouHax a0 5 m).

Knroueswie cnosa: Uxmuonnankmon, 6udosoil cocmas, yucieHHocms, Muneeuaypckoe 6000xpanunuue

BBEJIEHHME

B pesynpTare KOMIUJIEKCHOTO BO3ACHCTBHS
AHTPOIOTCHHBIX, KIMMATHUUYECKUX U THUIAPOIOTHYE-
ckux QaxTopoB 3a nocneanue 20 JeT B IUIaHKTOH-
HBIX cooOmiecTBax MUHTe4aypcKoro BOIOXPaHH-
JUIIA TPOU3OILUIN CYIIECTBEHHbIE M3MEHEHUs, KO-
TOpPbIE€ KOCHYJIMCh BUJOBOTO COCTABA, YHUCICHHOCTH
U IPOCTPAHCTBEHHOI'O PACHPEIECICHUs €Ba JIU HE
BCeX oburareneil Kak MPUOPEKHBIX, TaK U OTKPHI-
TeIX BoI (Seyid-Rzayev, 2007; AOmypaxMaHOB H
Cenp-P3aeB, 1976). B ycioBusx cCyIiecTBEHHBIX
W3MEHEHUH pUOpeKHON dKocucTeMbl MUHTeuayp-
CKOT'O BOJOXPAHWIHUIIA O] BIUSIHUEM HPUPOIHBIX
Y aHTPOINOTEHHBIX (aKTOPOB HEOOXOJAMMO H3y4e-
HHAC JTUIMHOK W MOJIOJTU PBIO, Kak Oojiee UyBCTBU-
TEJIHHBIX K HETAaTHBHOMY BO3IIEHCTBHUIO cpennl. Ta-
KOW TMOJXOJ HY»EH JIJIs OLIEHKH PHIOOXO03SHCTBEH-
HOH CHUTyallud B BOJOXPAHWIMILE U €€ IMPOrHO3U-
poBanus. B 3TOM mnnaHe 3HAYMTENbHBIA HMHTEpPEC
MPEACTABISIECT UCCIEAOBAHUE COCTOSHUSI HKOCUCTE-
MBI aHTPOIIOTEHHO HAarpyXeHHBIX MPHOPEIKHBIX
30H, K KOTOPBIM OTHOCHUTCS I'aHbIXCKUI U ['abbIp-
nuHckuit parionsl (Ceua-P3aes u IOcubora, 2012;
Ceunn-P3aes, 2012).

B macrosmieit paboTe OIEHWBACTCS BIIHSHHC
(bmrokTyanuid, OMOTOTUYECKUX TMOKA3aTEIeH Ha BH-
JIOBOH COCTaB, YHCICHHOCTh, OCOOCHHOCTH KOJIH-
YECTBEHHOTO pacHpelleieHUs] HWXTHOIUIAHKTOHA B
MuHreuaypckoM BOJIOXPAHWIHILIE.

MATEPHAJIBI U METOJBI

CO0p MXTHOMJIAHKTOHA MPOBOIWIN C amlpesis
o okTs0ps 2011 1. Ha 32 CTaHIMSIX, PACIIONIOXKECH-
HBIX B MuHreuaypckom BogoxpaHmiuiie. Coop
MaTepuana nmpoBoauin ceteto boroposa-Pacca (bP-
80/113, staest 500 MM, TUTOIIAH BXOJHOTO OTBEp-
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crus 0,5 M%). [lepuoauusocTs c60pa BapbHpPOBAIa
OT OZIHOTO 10 TPeX pa3 B MecAll B PEKHME BEpTH-
KaJBHOTO JIOBA. 32 EPUOJ] UCCIIEIOBaHUI COOpaHO
u obpaborano 87 mpob, comepxkamux 5,4 ThIC. JU-
YUHOK W Monoau pei0o. Coop u 0OpaboTka MaTepu-
aiga mpoBommitach mo Meroamke A.D.KobOmumkoi
(KoOnumkas, 1981).

PE3YJIBTATBI U UX OBCYXKJIEHHUE

HaOmonenust 3a pacrpeneneHueM MOJIOIH
pBIO y OeperoBhIX 30H BOJOXPaHMIIHUINA MOKa3bIBa-
0T, YTO MECTa OOWTaHUs MOJOJIU OTACISIIOTCS
YCIIOBUSIMH CPEJIBI, BO3PACTOM M OCOOEHHOCTSIMHU
MOBE/IEHNs, CBOUCTBEHHBIMH TOMY WJIH WHOMY BH-
Iy poIO.

Ceroserku OONBIIMHCTBA PHIO TIO CBOeMY (H-
3MYECKOMY COCTOSIHMIO HE MOTYT OOHWTaTh Ha
OonpImuX TIyOWHAX, TAE K TOMY XK€ JTOOBIBaHHE
KOpMa CBSI3aHO JUI HUX C OOJBIIMMHU TPYIHOCTS-
mu. [ToaTomy, B TIepBEIi MecsIl )XKU3HH B BOAOXpa-
HWIUILE CETOJICTKH KOHLEHTPUPYIOTCS B MEJKO-
BOJIHBIX y4YacTKax OeperoBoil 30HBEI (IpeuMyiiie-
CTBEHHO 10 TiayouHsl 1 M). OcBOMBIIACH B TIpec-
HBIX yCIIOBHSIX, CETOJIETKH PhI0 aKTHBHO IEpeIBH-
raroTcs BIOJIL OEpPeroBoii 30HbI, HO y KaXIOTO BUA
COXPAHSIOTCS MPUCYIIUE €My YEPThI IIOBEIACHUS.

AHann3 pe3yJbTaTOB CHEMOK C MapTa IIo
noHb 2011 T. TOKa3an, YTO BHJIOBOM COCTaB MX-
TUOIIAaHKTOHA B MUHIre4aypcKoM BOJIOXPAHUIIHIIE
OBl mpexacTaBiIeH 6-10 BuAamu peIO (Jremr, BoOia,
memasi, JXepex, Cyaak, cazaH) (taoi. 1).

YHCneHHOCTh UKPHI (2,45+0,23 mt./M”) Gbita B
cpemHeM B 7 pa3 MEHBIIIE YUCIIEHHOCTH JIMYUHOK
(16,940,58 5K3./M°). Ukpa 6bina mpeacTapieHa y 6
BU0B peIO: Jer (39,6 %), Bobna (24,9 %), peuHoi
cynak (15,1 %), memas (10,6 %), xxepex (5,3 %) u
cazas (4,5 %).
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Tab6muua 1. Bunosoif coctaB u uricieHHOCTh (M+m) UXTHOIUTAHKTOHAa B MUHTE€YaypCcKOM BOJOXPAHIUTHINE B eBpaie

-nrone 2011 r.

CocTaB HXTHOIUIAHKTOHA Hkpa, wr./m’ HUkpa, %  JIuumHkH, ak3./m®  JImunnkn, %
Cewm. Cyprinidae- xapnoBbie
Rutilus rutilus caspius (Jakowlew) — BoGa 0,61+0,33 24,9 4,05+0,72 24,0
Aspius aspius taeniatus (Eichwald) — kxpacHOTYOBIit xKepex 0,13+0,11 53 0,92+0,17 5.4
Chalcalburnus chalcoides (Giildenstadt) — memas 0,26+0,20 10,6 1,35+0,69 8,0
Abramis brama (Linnaeus) — nei 0,97+0,39 39,6 7,33+0,95 433
Cyprinus carpio Linnaeus - cazan 0,11+0,09 4.5 0,57+0,43 3,4
Sander lucioperca (Linnaeus) — peuHoii cyaak 0,37+0,23 15,1 2,28+0,53 15,9
Bcero 2,45+0,23 100 16,90+0,58 100

HpnMeqal-me: M+m — CpE€AHCC 3HAUCHUEC 1TOKA3aTeJId U €T0 omuoKa

Uncno BUAOB B MXTHOIUIAHKTOHE YMEHbIIA-
JIOCh OT MEJKOBOIHOW 30HBI (3 M) K TIyOOKOBOI-
HBIM y4yacTkaMm BojoxpaHuiuma. [Ipeobnanamu nu-
yuHKY 3 BUoB: yenl (43,3 %), Boona (24,0 %) u
peuHoii cyaak (15,9 %). [lons TMYMHOK OCTaJIbHBIX
BHIIOB B YyJIOBaX B cymMMe He mpeBblmana 16,4 %
(Tabm. 1).

Mornone nema nepkutcs B ocHoBHOM B Ca-
MyXCKOM H ['epanOoiickoM ydYacTKe BOIOXpaHU-
mima. B Xanabaackom 3auBe MOJIOZb PaclbUICHA.
Bonbioe ckorieHre MOJIOAH Jielia HaOIIo1aeTCs B
HIOHE TIpOTUB BocTOYHOM yactu KypuHckoro
y4acTKa, OTKyJla 9acTh €€, I0-BUUMOMY, TIePEIBH-
raercs B AnasaHckuil ydactok (puc. 1). Konuen-
Tpamus JUYWHOK Jiema kojebamace ot 2,31 mo
12,43 oK3./M° mpu cpemxHeMm 3HadeHun 7,33+0,95
3K3./M°. T10 YHCIEHHOCTH MOJIOMb BOGIEI 3aHAMaeET
BTOpoe MecTo. [IIOTHOCTh CKOTUIEHUH BOOJBI W3-
MeHunach ot 1,24 no 8,22 3K3./M3, COCTaBUB B

cpenuem 4,05+0,72 5k3./M°. HanbonpIas KOHIICH-
Tparusi HaOJIIoJaeTcss B MEJKOBOTHOM XaHaban-
CKOM 3ajmBe, rae Obla1o mo0siTo 63,5 % Beel mo-
JI0JM, HaUMeHbIast — B ['aHbIXCKOM ydacTke (puc.
1). Momonp moObIBaack B OCHOBHOM B HIOHE Me-
csame. B mpyrue ce3oHBI Toja MOJIONb BOOJIBI Aep-
JKUTCS, TMO-BUAUMOMY, Ha 0ojee TIyOOKHX CIOSX
BOJIOXPaHILTHUIIA.

Cyzmak 1o YHCIIEHHOCTH 3aHUMAeT TPEThe Me-
cto. OH BCTpeYaeTcs MOBCEMECTHO B HEOOJIBIIIOM
Koym4yecTBe. MoJIob cy/aka Jaiie BCero BCTpeua-
eTcsl JIETOM B CpeOHed dYacTd, TAe MPOHUCXOIUT
CKOIUIeHHe MoJiou Apyrux Buaos (puc. 1). Cero-
JETKH CyJaka B BOJOXPAHWIUIIE MOSIBIISIOTCS,
HAYMHAS C amlpessi ¥ B Mae — UIOHE JIOCTHTAIOT MaK-
CUMaJbHOW KOHILIEHTpauuu. IINoTHOCTh CKOMIIEHNS
JUYHHOK cynaka BapbupoBania ot 0,73 mo 4,93
9K3./M° TIpH CpeHeil Bemmdmue 2,68 3K3./M

4 P.2akbix

P Eo.mpp

[ ]
o Munzevayp

pHypa Bepxwe-upsarchui xanan

Bepare - Kapadaxcwud Kawan

Puc. 1. PacripesieNieHne MXTHOIIAHKTOHA B MHHIeuaypckoM Bogoxpasummme 3a 2011 r. (3x3./M°):
® — jenr; O — BoOua; M — cynak
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pHypa Bepxwe-lUigpsarcku xawan

Bepawe - Kapaduxcauy kawan

Puc. 2. PacnipeiesieHne HXTHOIUIAHKTOHA B MuHTedaypckoM Bogoxpanmmme 3a 2011 r. (3x3/nm°)
O — memast; A —xepex; A — casaH.

[lleMast IO YUCIIEHHOCTH 3aHUMACT YETBEPTOC
MecTo. V3 TpUBENEHHBIX MaHHBIX BHUIHO, YTO
HauOObIIas KOHICHTPAIHST MOJOIN IIeMad Ipo-
ncxogut Ha KypuHckom yuacTtke (puc. 2). 910
OOBSICHSIETCS TE€M, YTO OCHOBHAs Macca IMPOU3BO-
JUTeNen NI HepecTa MOoCeIlaeT MPUTOKU CpeaHen
yactd Kypel, U ckaTeiBaromuecs ocoOd MOJOAH
CKaIUTMBAIOTCA cHavana Ha KypuHCKOM yuacTke, a
OTTy/la pacIpOCTPAHSIOTCS 10 BCEW aKBaTOPUH BO-
noxpanuiuma. [[IOTHOCTh CKOIUIEHHs LIeMau W3-
mensiiack ot 0,41 10 2,35 9K3./M°, B CpeIHEeM CO-
crasisger 1,35+0,69 3k3./M°. MakcuManbHash KOH-
IIeHTpaIus Obliia mpuypodeHa K ydacTky Camyxa —
2,35 9K3./M°.

JKepex B BOHOXpaHWIIWIIE HEMHOTOYHCIICH.
Hawnbospimass KOHIIEHTpaIis Kepexa HaOIrogacTcs
B CpelHEH 4yacTu BojgoxpaHwinma. [Io koHueHTpa-
LMW PACIPEICICHUsT MOJIOJU IKepexXxa 3aHUMaeT
BTOpOE MecTo B XaHa0aJCKOM 3allUBe, 3aTeM HAYT
laneixcknii m Kypunckuit yaactku (puc. 2). Mak-
CUMAJIbHBIC CKOIUICHHUS JKepexa MPUXOJUTCS Ha
Camyxckuil paifon — 2,34 5Kk3./M° NpH CpeaHeM
3uauennn 0,92 3K3./M°.

Mornonp cazaHa O YHCIEHHOCTH 3aHUMaeT
OJIHO W3 TOCJIETHUX MecT. Moyloip ca3aHa 4are
BCET0 BCTpEUAETCs B CpemHel JacTh u B XaHaban-
CKOM 3anuBe BojoxpaHwinma (puc. 2). Konuen-
Tpanus JUYMHOK ca3aHa BapeupoBana oT 0,17 mo
1,13 9K3./M°, cocTaBiss B cpemrem 0,57 3K3./M.

Hano oTtmeTnTth, 4TO MMYMHKU PBHIO B yIIOBaxX
HaxoJWIach B Pa3IHYHBIX CTaAMSIX Pa3BUTHSL. Y
Jiema, BOOJBI, MIeMaW M ca3aHa JOMUHHPOBAIN
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paHHHE U TIO3/IHUE JINYMHKH.

Cynak u jxepex B yJIoBax ObUTH MPECTaBICHBI
Ha JIMYNHOYHBIX U MaJTbKOBBIX CTAIUAX Pa3BUTHS.

Takum o0pazoM, B MUHre4aypckoM BOJOXpa-
guwmme B 2011 r. B BUOOBOM COCTaBe HUXTHO-
IJIAaHKTOHA OBUTO MACHTH(HUITUPOBAHO 6 BHUIOB HK-
pbl ¥ JIMYMHOK PBIO, OTHOCAIIMXCS K JIBYM CEMEH-
CTBaM.

[IpuBeneHHbIE NaHHBIE CBUAETENBCTBYIOT O
TOM, YTO BOCIIPOM3BOJICTBO 3araca peid B BOJIOXpa-
HUJIUIIE, B YaCTHOCTH JICIA, HAXOMMTCS B Ojaro-
MOJTyYHOM COCTOSIHHHU.
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Mingagevir Su Anbarinda ixtioplanktonun Név Tarkibi Vo Yayilmasi
M.M.Seyid-Rzayev
AMEA Zoologiya Institutu
Bu tadqiqat isinds ilk dofs olaraq (2011-ci il) Mingagevir su anbarinda ixtioplanktonun say dinamikasi, név
torkibi vo yayilmasi 0yronilmisdir. Miloyyon edilmisdir ki, su anbarinda ¢apaq vo kiilmo koérpolori daha ¢ox
genis yayilmis va ¢oxsayli hesab edilir. Aydin olmusdur ki, Mingagevir su anbarinda ixtioplanktonun an ¢ox

comlogdiyi erazi Samux vo Goranboydur.

Kniroueevie cnosa: Ixtioplankton, nov torkibi, say, Mingamevir su anbari

The Species Composition And Distribution Of Ichtioplancton in Mingechaur Water Reservoir
M.M.Seid-Rzayev
Institute of Zoology, ANAS
The data of population density, species composition and distribution of ichtioplancton in Mingechaur water
reservoir are provided. It is established that the most widespread and abundant species were Abramis brama
and Rutilus caspicus (roach and Easter bream). The maximal concentration of ichtioplancton during the

study period was at Samukh and Geranboy spots in the depth of 5 m.

Knroueswte cnosa: Ichtioplancton, specie composition, number of species, Mingechaur Water Reservoir
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Baki Soharinin Aeromikobiotasinin Ekoloji Va Bioloji Xiisusiyyatlori

I.D. Oliyev*, S.F. Osadova, E.A. Ibrahimov

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

E-mail: efsane_huseynova@mail.ru

Taqdim olunan is Baki soharinin aeromikobiotasinin tadqiqina hasr olunmusdur. Miidyyonlasdirilmis-
dir ki, sohar aeromikobiotasinin formalagsmasinda 91 nov gobalok istirak edir. Aydin olmusdur Ki,
antropogen miihitlords géboaloklarin say1 75-125 KOV/m® arasinda dayisir. Bu gostorici do insanlarin
saglamhig iiciin har hansi tohliiks tératmir va risk faktoru hesab olunmur.

Acgar sozlar: Aeromikobiota, opportunist gébalaklar, koloniyaamalagatiran vahid, risk faktoru

GIRIS

Opportunist gobalok ndvlerinin insanlarin
maskunlasdig1 yasayis yerlorinds yayilmasi ikincili
mikoz vo allergiya xostoliklorinin risk faktorunun
yiiksalmasina sabab olur. Odur ki, insanlarin daha
six yasadigi yerlordo sorti-patogen goboloklorin
havanin alt gatinda va ya torpaga yaxin olan sothdo
hanst miqdarda vo ya hanst torkibdo istirak
etmosinin  qiymatlondirilmasi  olduqca vacibdir
(Baka et al, 1998; Oliyev va b., 2013, 2014).

Hal-hazirda aparilan todqiqatlar osason oppor-
tunist gobaloklorin gohor tikililorinin daxili miihit
soraitindo yayilmasi1 ganunauygunluqlarinin Oyrs-
nilmosino hosr olunmusdur (Kupmunmemn u np.,
2006; WeanoBa u nap., 2007). Lakin potensial-
patogen gobolok ndvlarinin xarici miihit seraitinde
oynadig1 rolun aydinlasdirilmasi da az ohomiyyat
dasimir (Nolard,1997). Qeyd edok ki, sohor orazi-
sindo miixtalif ¢irklonma daracalarine moruz qalan
torpaqglarin havanin alt qatinda formalasan mikobio-
tanin komiyyot vo keyfiyyot gdstoricilorino hansi
tosir gostormasi demok olar ki, holo do todqiq
olunmamigdir. Odur ki, bu istigamstde aparilan
tadqiqatlar aktualliq kasb edir.

Aparilan isin mogsodi do Bak1 sohorinin miix-
tolif dovrlords inga olunan lokal yasayis yerlorindo
torpagin sothindoki havanin alt qatinda yayilan
mikroskopik goboloklorin Oyronilmasindon ibarat
olmusdur.

MATERIAL VO METODLAR

Mikoloji tedgigatlar 2004-2011-ci illords Ya-
samal rayon orazisindo tikilon yeni yasayis massiv-
larinda,1960-2000-ci illardsinsa olunan 6-c1 mikro-
rayon dairasinds vo 1910-1950-ci illarin tarixi- me-
marliq abidolori olan Igori Sohor orazisindo aparil-
migdir. Qeyd olunan yasayis yerlarindon niimuna-
larin gotiiriilmasi 2011-2013-cii illords hoyata kegi-
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rilmisdir. Todqgigatin maqsadine uygun olaraq nii-
munolor torpagin sothindon h;=0,2 m va h,=1,5 m
moasafolordon gotiiriilmiisdiir. Birinci hala uygun
olan hiindiirliik torpaga on yaxin olan havanin alt
tobogesi, ikinci hiindiirliik iso insanin orta boyuna
uygun olan tonaffiis soviyyasi kimi nazards tutul-
musdur. Hor iki hiindiirlikden gétiiriilon niimunslor
aspiratorlar vasitosilo gercoklosdirilmis vo 2%-li
saxarozaya malik Capek (vo ya Saburo) gidali mii-
hitinds akilmisdir. Torpaq sathinin alt hava gatinda
moaskunlagan aeromikobiotanin név tarkibinin iden-
tifikasiyasi kultural-morfoloji alamotlorin tayini ilo,
say torkibinin miiayyanlosdirilmasi iso liiminessent
mikroskopiya metodu ilo hoyata kegirilmisdir
(bunmait B.M., 1982; Beaumont, 1984; CartoH,
2001). Statistik hesablamalarin daqiqliyi ti¢iin eks-
perimentlar 5 tokrarda qoyulmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Mbolum olmusdur ki, sahar miihitinin hava moa-
kaninda yayilan gobolok propaqullarmin sayi ilin
miixtalif fasillorinds forqli kamiyyat gostaricilari ilo
xarakteriza olunurlar.

Aparilan miigayisoli todqiqatlar gostorir ki,
mikroskopik gdbaloklorin on yiiksok say1 yer sot-
hindon 0,2 m mosafads yayda (1700 koloniya amas-
logotiron vahid - KOV/m®) vo payizda (1200
KOV/m®), minimal say1 ise yazda (100 KOV/m®)
vo qisda (50 KOV/m®) miisahide olunur. Lakin in-
sanin boy soviyyesine uygun golon 1,5 m hiindiir-
liikkdo gobalaklarin say1 miivafiq olaraq yayda 900
KOV/m®, yazda 70 KOV/m’ vo qsda iso 30
KOV/m’-2 barabar olur ki, bu da birinci variantla
miiqayisodo toqribon 2 dofo azdir (sokil). Miioy-
yonlosdirilmigdir ki, 1960-2000-ci illorde salinan
yasayis mantagslorinds yer sothinin alt hava tobe-
gosindo gobaloklorin sayr on yiiksok komiyyot
gostaricilori ilo (1700 KOV/m?) ifads olunur. Bu iso
yasay1s binalarinin daxili mithitinds yayilan gobo-
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Sakil. Yer sothinin alt hava qatinda meskunlasan mikroskopik gobaloklorin say dinamikasi

(2012-2013-cii iller).
Qeyd: A - Yer sothindon 0,2 m masafods olan hava toboqosi;
B - Yer sothindon 1,5 m masafads olan hava tobaqasi;
1 - VI mikrorayon arazisi; 2 - Yasamal arazisi; 3 - Icorisohor orazisi.

gbbaloklarin yol verilon konsentrasiyasindan(500
KOV/m®) toxminen 3 dofodon do ¢oxdur (Human
development Report, 1990; Calderon et al,1997).
Torpaq sothindo - havanin alt tobagosindo mas-
kunlasan gobaloklarin ilin fasillorinden asili olaraq
niimayis etdirdiklori mdvsiimi dinamika zamani
noinki onlarin sayinda, eyni zamanda nov torkibin-
do do asaslh dayisikliklorin bas verdiyi qeyd olun-
musdur. Bels ki, bu magsadls aparilan todqgiqatlarda
havanin alt tabagesindon 91 név mikroskopik gobs-
lok ayrilmigdir (Cadval 1). Qeyd edok ki, yaz fos-
linde mikroskopik gdbaloklorin say dinamikasinda
nazaragarpacaq artim qeyd olunmasada, onlarin nov
miixtolifliyindo kifayot qodor doyisiklor bas verir.
Hatta bazi novler o ciimladon C.cladosporioides
(Fresen) G.A.de Vries yer sathino yaxin (0,2m) va
yer sothindon miioyyan qodor arali (1,5 m) moskun-

lagsmasina baxmayaraq osason payiz faslindo,
Fusarium verticillioides (Sacc.) Nirenberg gobolayi
iso yay faslindo aeromikobiota daxilinds dominant-
liq edirlor. Umumiyyatlo, mévsiimi dinamikadan
asililiq tendensiyasi digor novlords do 6ziinii gosto-
rir vo texminon 1000 KOV/m’-o qodor doyisir.
Movsiimi dinamika yer sothino yaxin (0,2) mosa-
fods maskunlagan tiind rangli sporlari olan goba-
laklarin demoak olar ki, aksariyyatindoa 6ziinii qaba-
riq sokildo biruzs verir. Xiisuson, payiz faslindo
aeromikobiotanin dominant niivesi asasen Alterna-
ria alternata (Fr.) Keissl, 4.tenuissima (Fr.) Wilt-
shire, C.cladosporioides (Fr.) G.A. de Vries.,
C.herbarum (Pers. ) Link., Stachybotrys chartarum
(Ehrenb.) S.Hughes, Ulocladium atrum Preuss.,
U.chartarum Preuss. E.G., Phoma leveillei
Boerema et Bolleu. goboloklorindon toskil olunur.
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Yaz foslindo do aeromikobiota daxilindo keyfiyyot
doyisikliklori davam edir vo dominant niive Acre-
monium strictum W.Gams, Fusarium verticillioides
(Sacc.) Nirenberg, Aspergillus niger Tiegh, A.
flavus Link, A.wentii Wehmer, A.ustus Bainier,
A.fumigatus Fresen, Epicoccum nigrum Link
gobaloklorinden ibarst olur. Goriindiiyli kimi yaz

foslindo Aspergillus cinsindon olan goboloklor
foallagaraq daha ¢ox név miixtalifliyi ilo xarakterizo
olunurlar. Bu cinsden olan gdbslaklarin proteolitik
aktivliyo malik olmasini bir indikasiya alamoti kimi
nozora alsaq, bu fasildo tobiotdo azot torkibli
maddolorin daha ¢ox miqdarda olmasi har hans1 bir
stibha dogurmaz.

Cadval . Baki gohorinin aeromikobiotasinin taksonomik qurulusu.

Ne Gobalak cinslari Gobalak novlari

1. Acremonium A.charticola W.Gams; A.strictum W.Gams

2. Alternaria A. alternata (Fr).Keissl; A.tenuissima (Fr) Wilt

3. Aphanocladium A. album W.Gams

4.  Arthroderma A.quadrifidium Dawson

5. Aspergillus A. clavatus Desm; A.flavus Link; A.fumigatus Fresen, A.niger Tiegh; A.nidulans
G.Winter; 4.ochraceus K.-Wilh; A.penicilloides Speg; A.repensde Bary; A.terreus
Thom, A.ustus Bainier; A.versicolor Tirab, A.sydowii Thom; A. wentii Wehmer

6.  Aureobasidium A.pullulans de Bary

7.  Botrytis B. cinerea Pers

8. Candida C.albicans Berkhout

9.  Chaetomium Ch. globosum Kunze

10.  Chrysosporium C. inops W.Carmich, C.merdarium W. Carmich.

11.  Cladosporium C. cladosporioides (Fr.) Vries, C. herbarum (Fr) Link; C. sphaerospermum Penz.

12.  Coniothyrium C. fuckelii Sacc.

13.  Corticium C. leave Eriksson

14.  Epicoccum E.nigrum Link

15.  Eurotium E.amstelodami Mangin

16. Fusarium F.moniliforme Y. Sheld; F.solani Mart, F. verticillioides (Sacc.) Nirenberg.

17.  Geomyces G. pannorum W. Carmich.

18.  Geotrichum G. candidum Link.

19.  Gleophyllum G. sepiarum (Fr.) Karst.

20.  Humicola H. grisea Traaen

21. Mortierella M. exigua Linnem;M. isabellina Oudem.

22.  Mucor M. circinelloides Tiegh;M. hiemalis Wehmer;
M. plumbeus Bonord; M. racemosus Fresen, M.strictus Hagem.

23. Oidiodendron O. echinulatum G.L. Barron.

24.  Paecilomyces P.variotii Bainier.

25.  Penicillium P. aurantiogriseum Dierckx;
P.brevicompactum Dierckx, P.canescens Sopp, P.capsulatum Raper; P.chrysogenum
Thom; P. claviforme Bainier; P.citrinum Thom; P.cyclopium Samson; P.commune
Thom., P.corylophilum Dierckx; P.glabrum Westling, P.griseofulvum Dierckx;
P.decumbens Thom, P.diversum Raper,; P.duclauxii Delacr, P.fellutanum Biourge;
P.frequentans Westling, P.funiculosum Thom; P.expansum Link; P.janthinellum
Biourge,; P.implicatum Biourge, P.lividum Wrestling; P.miczynskii Zalessky;,
P.ocrustosum Thom, P.oxalicum Thom, P.purpurescens Sopp; P.purpurogenum
0O.Stoll; P.spinulosum Thom, P.simplicissim Thom, P.rugulosum Thom, P.hirsitum
Dierckx, P.terlikowskii Zalessky, P.verrucosum Dierckx, P.viridicatum Westling;
P.verruculosum Peyronel; P.vulpinum (Cooke) Samson, P. waksmanii Zalessky.

26.  Phoma Ph. exigua Desm, Ph. leveillei Boerema

27.  Rhizomucor R. pusillus Schipper

28.  Rhizopus Rh. arrhizus Fischer,; Rh. nigricans Ehrenb,
Rh. stolonifer Ehrenb

29.  Scytalidium S.lignicola Pesante

30. Serpula S.lacrymans Wulfen

31.  Scopulariopsis S. brevicaulis Bainier

32. Sordaria S.fimicola Roberge

33.  Sporotrichum S. pruinosum Gilman

34. Stachybotrys S.chartarum Hughes

35.  Thamnidium T.elegans Link

36. Trichoderma T.atroviride Karst;T. harzianum Rifai;
T.polysporum Rifai; T.viride (Fr.) Pers.

37.  Ulocladium U.atrum Preuss; U.chartarum Preuss;
U. consortiale Simmons

38.  Verticillium V.alboatrum Reinke
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Qeyd edok ki, yay faslindo yer sathins yaxin ha-
vada aeromikobiotanin nov torkibi daha zongin olur
vo dominant niive daxilinde 7richoderma cinsindon
olan T harzianum Rifai, T.atroviride P Karst, T.viri-
de Pers goboaloklari istiinliik toskil edirlor. Nozara
alsaq ki, yay foslinds otraf miihitds selliiloza torkibli
bitki mansoli tullantlilarin miqdar1 daha ¢ox olur, o
zaman sellulotik fermentlorin produsenti olan
Trichoderma cinsindon olan gébaloklorin mikobiota
daxilinds sayca vo nov torkibine gore artmasi, eyni
zamanda otraf miihitdo potensial patogenlorin, o
climladan opportunist gébaloklarin mévecudlugu ila
do slagadardir. Ciinki mohz Trichoderma cinsindon
olan niimayandoslorin diger mikromisetlorlo antaqo-
nizmi sayasindo goéboloklorin patogenliyi potensial
halda galir. Lakin qis faslinds ¢ox yaqin ki, tempera-
turun asag1 diismosi ilo slagadar olaraq aeromikobio-
tanin név miixtolifliyi yeknosoqglosir vo osason
ekstremal mithit faktorlarmma qarst rezistentliyi
yiiksak olan Penicillium cinsinin niimayandslsrinden
togkil olunur. Belo ki, qis faslindo aeromikobiota
daxilinds Penicillium rugulosum Thom, P.brevicom-
pactum Dierckx, P.corylophilum Dierckx, P.expan-
sum Link., P. fellutanum Biourge, P.viridicatum
Westling, P.aurantiogriseum Dierk, P. canescens
Sopp, P.citrinum Sopp, P.ocrustosum Thom, P.duc-
lauxii Delacr, P.glabrum Westling, P.hirsitum
Dierckx, P.implicatum Biourge, P.lividum Westling,
P.miczynskii Zalessky, P.simplicissum Thom, P.ver-
ruculosum Peyronel, P.vulpinum (Cooke) Samson,
P.waksmanii Zalessky goboloklori iistiinliik edirlor.

Habelo miioyyonlogdirilmisdir ki, insanin boy
saviyyasina uygun golon hiindiirliikdoki (1,5) hava
tobagesinds yayilan goboloklarin arasinda potensial
patogenlor mévcuddur. Lakin geyd olunan oppor-
tunist goboaloklar insanlarin hayati {i¢iin ciddi toh-
liiko yaratmir vo risk faktoru hesab olunmur. Belo
ki, opportunist goboaloklorin say1 potensial patogen
kimi hatta quru vo isti yay giinlorindo bels c¢ox
yiiksolmoyorok 100+25 KOV/m’-o beraber olur.
Qeyd edok ki, insanin boy soviyyesine uygun hava
qatinda formalasan mikokompleksin elementlarina,
o climlodon komiyyat vo keyfiyyot gostaricilorineg
goro qgiymatlondirilmasi vo xiisuson mikobiotanin
opportunist niimayondolorinin  toyini mikoloji
tohliikesizlik baximindan vacibdir. Ciinki Baki so-
harinin isti regionda yerlosmosi ilo slagadar olaraq
sohor ohalisinin oksor hissosi, o climlodon saglam-
liglar1 son darace zoif olan usaqlar vaxtlarinin ¢ox
hissasini agiq havada kegirirlor. Bu iso shali kontin-
genti six olan gohorlorin hava ekosisteminin daimi
nozarat altinda saxlanmasini zoruri edir. Cox
toassiiflor olsun ki, holo do agiq hava soraitinda
insanlarin mikoloji tohliikasizliyini xarakterizo edon
beynolxalq standartlar movcud deyildir. Beynolxalq
standart kimi qobul edilon 500 KOV/m® gostaricisi
binadaxili ortiilii sorait liglin dogrudur. Lakin agiq

Baki Saharinin Aeromikobiotasinin

hava soraitinds aparilan todqiqatlarin naticilori qeyd
olunan standartdan dafalarls yiiksok olmasina bax-
mayaraq ohali arasinda infeksiya fonu asagidir. Ona
goro ki, insanin boy soviyyasine uygun golon agiq
hava tobagoesinds formalagan mikokompleksin tor-
kibinds hayat qabiliyyatini itiren fizioloji noqteyi-
nozordon zoif inkisaf edon gobolok sporlart vo
fragmentlori eyni zamanda qeyd olunan mikromi-
setlorin saprotrof niimayandalori kifayat qadardir vo
potensial infeksiya monbayi kimi tohliikali deyildir.

Beloliklo, sohor miihitindo aciq hava soraitindo
immun statusu asag1 olan insanlarin mikoloji tahlii-
kasizliyinin giymetlondirilmasinds bu faktin fordi
tonaffiis impaktoru kimi nazors alimmasi olduqca
vacibdir. Umumiyyotlo otraf miihitdo bioekoloji
tarazligin pozulmasi sshor miihitinds formalasan
aeromikobiotanin torkib elementlorinin, o ciimlodon
opportunist gobalok ndvlorinin foallagmasinin asas
induktoru hesab olunur va potensial infeksiya
monbayina gevrilir.
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IkoJornyeckue u buonoruyeckue OcodbennocTu A3pomnkoouors I'opona baky
HN.A. Anues, II.®.AcagoBa, 3.A.Uo6parumon
HUnemumym muxpoouonocuu HAHA

[IpencrasnenHas paboTa MOCBsIEHA U3YUYSHHIO a3POMUKOOHOTHI ropoa baky. BrisiBiaeHo, 4TO TOpoacKas
a’poMUKOOHOTa IpeacTasieHa 91 Buaom rpuboB. Y CTaHOBIIEHO, YTO KOJIMUECTBO IPUOOB B eIMHHLIE 00beMa
paBrO 75-125 KOE/M®, 4TO He TIPeACTaBISET KAaKOH-THGO0 yrpo3bl IS 3M0POBbS 4ET0BEKA W HE CUUTACTCS
(hakTOpOM pHCKA.

Knwouesvie cnosa: Aspomuxodbuoma, onnopmyHucmuyeckue 2pubdvl, KOIOHUEOOpA3yIowas eouHuya,
gaxmopul pucka

Environmental and Biological Properties of Aeromycobiotain of Baku City
I.A. Aliyev, Sh.F.Asadova, E.A.Ibrahimov
Institute of Microbiology, ANAS

The present work is devoted to studying aeromycobiota of Baku. The city aeromycobiota was found to
consist of 91 species of fungi. It was established that the number of opportunistic fungi in a single volume is

75-125 CFU/m’ that do not pose any threat to human health and are not considered as a risk factor.

Key words: Aeromycobiota, opportunistic fungi, colony forming unit, risk factors
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Hccienopanns no BbISIBJCHHUIO YPOBHS OMOJIOTMYECKOH AKTUBHOCTH B IOYBaxX CEJIUTEOHBIX 30H I.
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(epMenTOB: KaTasa3bl, NOAU(EHOJOKCHIA3bI, HHBEPTA3bl, ypea3bl U JAeruAporeHaspl. Y CTAHOBJIEHO,
4YTO U3MeHEeHMs MoKa3aTeseil OMOJOrMYecKO aKTHBHOCTH HOCHJIM Ce30HHBbIH xapakrtep. Jdas mous
ypOaHU3HPOBAHHLIX TeppuTOopuii Baky B ceJIMTEOHBIX 30HAX XapPaKTEPHO YBeJIHMYeHUe MUKPOOH0JI0-
THY€eCKOM AKTHUBHOCTHU Ha (poHEe CHH:KeHHAA (PEPMEHTATHBHON AKTHBHOCTH.

Knroueesvie cnosa: Fopodcxue nouevl, MUKpoopzcanusmvl, no4eeHHnvle ¢€pM€HWle, buonocuveckas aKmue-

HOCNb noue.

BBEJIEHHME

C pasBuTHEM NWBHJIM3AIHA BO3pAacTaeT aH-
TPOTIOTeHHAs] Harpy3ka Ha cpeay OOUTaHUS Yelo-
Beka. Bricokue Temmbl MHAYCTpHAIHU3AUN [IPOU3-
BOJCTBEHHOU NE€ATEIBbHOCTH B COYETAHUM C MHTECH-
CHBHOH ypOaHHW3amuell W IIMPOKHM IMPOMBIIIICH-
HBIM HCITOJIb30BAaHUEM PECYPCOB, HEAP, aTMOCHEPhI
U TOYB CTalIM MPUYUHONM MHOTHX CYIIECTBEHHBIX
M3MEHEHU 3kocucTeM. IlouBa sBIAETCS YacCTbIO
ypOaHU30BaHHON SKOCHCTEMbI W CIY)KUT OHOTEo-
XUMHYECKUM OapbhepoM TPaHCIIOPTa M pacipeene-
HHUS 3arpsA3HAOLIMX BewlecTB. B mocnennee aecs-
TUJICTHE UHTEPEC K TOYBAM FOPOJICKUX TEPPUTOPHI
YCHUITWIICS, YTO TPHUBENIO K YBEITHYCHUIO YUCIIA ITy0-
JIUKAIWA, TOCBAIICHHBIX 3TOH Ba)XKHOW Mpobieme
(Cremnanos u 1mp., 2005; Kyp6arosa, 2006; ITomsiko-
Ba u ap., 2006; Jlromun, 2007; Wmomkuna, 2007,
ITaBnoBa, 2008; Jlprcax, 2010; dommua, 2010;
Pascual et al., 2000; Shirkin, 2007).

baky — cTonuiia, KpymHBIM MEramoiuc mioma-
ner0 B 2130 KM’ M HAcEJICHHMEM CBBIIE 3 MJIH. de-
JIOBEK, C pa3BUTOM TpaHCIOPTHOM cuctemoil. Kpo-
M€ TOTO, CaM TOpOJ MPAKTUYECKHA C TPEX CTOPOH
OKPYXEH JICUCTBYIOIIUMHU He(TEnpOMBICIaMH, a
HEKOTOphIe He(TEPOMBICHTBI (HaKTHUEeCKH Haxo-
JSITCSL B 4epTe ropoaa. B 3Toil CBs3M MOYBEHHBIM
MIOKPOB TOpOJAa MOJBEpraeTcsl IMOCTOSIHHOMY 3a-
rps3HEeHN0 HedThi0 U HedTenpomykramu. DakTo-
PBI 3arps3HEHUS TOYBEHHOIO MOKpoBa roponaa baxky
MHOTOO0pa3Hbl — HWCIAPEHUs, BBINAJCHHE C JO-
KISIMH, HETIOCPEACTBEHHBIE PA3JIMBHI MPH JOOBIYE
YU TPaHCIOPTHUPOBKE HE(PTH, PEMOHTE aBTOTPAHC-
ropra U Ap. abuoreHHbIe GaKTOpPHI.

Lenp uccrnenoBaHus — U3y4eHHE W MEPBUYHAS
OLIEHKA COCTOSIHUS TI0YB B CEIUTEOHBIX 30HaX T. ba-

Ky.

OBBEKTBI U METO/IbI HCCJIEJOBAHUI

OOBeKTaMH HUCCIICIOBAHUN CITY)KWJI ITOYBCH-
HBIH TIOKPOB B CENMMTEOHBIX 30HAX LIECTH pailoHOB
r.baky — Hapumanosckoro, Hacumunckoro, Xara-
nHCcKoro, Husammuckoro, Slcamanbsckoro u Ca-
0anIbCKOr0 palloHOB, B pailoHE pacCMOOKEHUS
JKWINIL ¢ MUHUMYMOM TPaHCIIOPTHOTO JBM)KEHUS.
OOmas miomwanp HCCIEAYEeMON TEppUTOpUH —
135,5 kM°, HacelneHue — cBbiie 1076 ThIC. YenoBeK.

COop u aHamM3 MOYBEHHBIX O00PAa3LOB OCY-
MIeCTBISUIA 0 cTaHAapTHeIM MeTomukam (I'OCT
28168-89, 2008; I'OCT 17.4.3.01-83; TI'OCT
17.4.4.02-84; Kazees, K.ILI. u np, 2003) B 2009-
2010 rr.

Bronoruueckass akTUBHOCTh T'OPOJACKUX II0YB
baky omeHuBamach MO MHKpPOOHOJIOTHYECKUM U
OMOXMMHUYECKIM MOKa3aTeIIsIM.

Brinenenne  MHUKpPOOPraHM3MOB W3 TIOYBEH-
HBIX 00pa3IoB M y4eT OOIIeH YMCIEHHOCTH MPOBO-
JWINCh METOAOM HpEeIeNbHBIX pa3BeleHUI Mod-
BEHHOTO II0CEBAa HA arapu30BaHHbIC MUTATEIbHBIC
cpensl (Merompl TOYBEHHOMH..., 1991; denmoperm,
2009). V3 mouBeHHBIX OOPA3IOB BBIACISUIA MUK-
pOOpraHu3MBbl, CIIOCOOHBIE pacTH Ha YIJIEBOJOPO-
nax HegTH. BplaeneHue npoBoAMIM IO H3BECT-
HoMmy Metony (IIpakTukym mo MHKpoOHOJIOTHH,
2005) myTeM BbIceBa Ha TBepAylo cpeny PaiiMonna.
B kxauecTBe €JMHCTBEHHOTO HCTOYHMKA YIJepoaa U
9HEPIUM Ha KpblKY damek [letpu BHOCWIM H-
reKCca/ieKaH.

IToceBBl KyNbTUBUPOBATIM B TEPMOCTATE IPH
temmeparype 28°C B TeucHue 7 mHeil.

[louBeHHbIe MOKa3aTeNu (epMEHTATUBHON akK-
TUBHOCTU OINPEACTSUINCH M0 CTaHIApTHBIM METO-
mukam (Xazue, 1990; [IpakTHKyM MO arpoXvMHH,
2001).
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PE3YJIbTATBI UCCJEJIOBAHUI

Pesynbrarel WcciieoBaHWN TOKAa3aJid, YTO
TTOYBEHHBIA TMOKPOB INECTH 30H XapaKTEPHU3yeTCs
CYIIECTBCHHON pa3HUIICH B YMCICHHOCTU MHKPO-
opranu3moB (Tabam.1).

UccnenoBanns mokazaiy, 4YTO JOMUHHUPYIO-
mee TOJ0KEHUE CPEeAr YTIIEBOAOPOIOKUCIISIONINX
MHUKPOOPTaHU3MOB B TOYBaX 3aHUMAIOT OaKTEpUU
ponoB: Pseudomonas, Bacillus, Micrococcus,
Arthrobacter.

Haubonpias YHCIEHHOCTh TeTEpOTPOQHBIX
MUKPOOPTaHU3MOB, a TaKKe YIJICBOJIOPOIOKUCIIS-
IOIUX B TIOYBaX OOHApY>KUBAeTCS BECHOW W oOce-
HBIO — B MIEPHOJI, HanOoJIee OJArONPUATHBIX IKOJIO-
THYECKUX (PaKTOPOB: TEMIIEPATYPhI U BIIard. 3UMOM
U JIETOM, KOT/Ia SKOJIOTUYEeCKHE (PaKTOPHI SABISAIOTCS
HEOIarONpPUATHBIMU JIJIS TIOYBEHHOW MUKPOGIOPHI:
JIETOM - CHH)KEHHUE BJIATOEMKOCTH ITOYBEI, 3MMOH -

Muxkpobuonocuueckas u Pepmenmamusnas AKmugHocms

CHIDKEHHE CpeJHEeMECSYHOW TeMIepaTypsl, duc-
JICHHOCTb MUKPOOPTraHU3MOB CYHICCTBEHHO CHUXKa-
ercsi. B sToM mposBiseTcsS BIUSHUE SKOJOTHYE-
ckiX (DaKTOpPOB Ha YHCIEHHOCTh W AaKTHBHOCTH
MIOYBEHHBIX MMKPOOPraHu3MoB. Bwmecre ¢ Tewm,
YHCICHHOCTh MHKPOOPIaHW3MOB B CE30HBI C OJia-
TOTIPHUSITHBIM THIPOTEPMUYECKAM PEKHMOM TaKKE
3aBHICHT OT M€CTa 0TOOpa MOYB: B CPAaBHHUTEIHHOM
IJ1aHE YHCJIICHHOCTH MHUKPOOPraHU3MOB 61)1.]'[21 HE-
CKOJIBKO BHIIIE€ B MOYBaX, OTOOPaHHBIX C CEIUTEO-
HBbIX 30H Tepputopun Hacumuuckoro u Huzamun-
CKOT'0, HECKOJILKO MEHBIIIE Ha TEPPUTOpHUSIX XaTa-
nHckoro u Cabamibckoro paiioHoB. Takas pa3Huna
B YHCJIIEHHOCTH MHKpPOOPTaHU3MOB OOBSICHSETCS,
BEPOSITHO, TEM, UTO ITOYBEHHBIH MOKPOB CEIUTEO-
HBIX 30H XaTamHCKOro u CabamiibCKOro pailoHOB
MoJIBepraeTcsi OONbIIEMY TEXHOT€HHOMY 3arpss-
HEHHUIO.

Taﬁnuua 1. YucneHHOCTH MUKPOOPraHrM3MOB B IMOYBAX PA3JINIHbIX paﬁOHOB T. BaKy 10 C€30HaM roaa (,HaHHLIC 3a

2009-2010 rr.)

MecTto oTéopa

YucaeHHOCTh 0aKTepHaAIbHOI MUKPO(JIOpPBI, (KkJ./1 I MOYBBI)

OO0wast YucIeHHOCTh DaKTepuii

YucJIeHHOCTH YIJIEBOAOPOAOKHCISIOIIUX DaK-

Tepuii
Becna Jlero OceHb 3uma Becna Jleto Ocenb 3uma
Nx10° | Nx10°

HacumuHCckmii paiioH, ceiuTeOHAsi 30HA
1-# Muxpopaiion 3,80+0,41 2,90+0,21 4,50+0,61 1,90+0,22 | 3,00+0,11 2,40+0,21 5,50+0,33 1,80+0,10
2-it MuKpOpaiioH 3,70+0,21 2,70+0,11 4,20+0,23 1,70+0,11 | 5,00+0,23 2,10+0,13  6,30+0,57 1,70+0,12
V. Capabekoro 3,90+0,29 2,70+0,14 4,80+0,33 1,40+0,11 | 5,60+0,41 2,50+0,41 6,30+0,55 1,50+0,11
Vin.A.Caxxara 3,80£0,21  2,20+0,11 4,60+0,63 1,60+0,33 | 4,00+0,44 2,10£0,41  6,60+0,44 1,40+0,11

HapumaHoBcKHii paiioH, ce1nTe0HAsI 30HA

V. P.Teiimyposa 3,00+0,21 2,50+0,22 3,90+0,33 1,70+0,11 | 3,20+0,22 2,40+0,31 5,20+0,42 1,90+0,11
Vin.3.Mamenosa 3,00+0,20 2,50+0,64 3,90+0,44 1,50+0,21 | 4,00+0,71 2,10+0,11 5,20+0,33 1,70+0,11
Vi1.A HaxusiBanu 3,40+0,23 2,10+0,11 4,30+0,56 1,70+0,11 | 4,50+0,53 2,30+0,21 5,50+0,44 1,40+0,11
Vn.berokmopckas 3,30+0,22  2,60+0,67 3,90+0,32 1,60+0,11 | 5,00+0,45 3,50+0,32 6,10+0,54 2,10+0,11
Yn.B.Amupcauyona 3,40+0,32  2,30+0,21 4,10+0,32 1,90+0,11 | 4,20+0,31 2,30+0,12 5,80+0,47 1,60+0,14

XaTrauHCKoOli paiioH, ceuTe0Has 30Ha
IMoc. Axmenmn 3,20+0,23  2,90+0,16 3,80+0,43 1,70+0,11 | 3,00+0,23  2,40+0,14 5,50+0,32 1,80+0,11
Ioc.I'onenm 3,00+£0,42 2,70+0,19 3,70+0,26 1,40+0,11 | 4,10+0,35 2,10+0,12 5,30+0,43 1,70+0,11
Vi.H. MaxmynoBa 3,50+0,73  2,20+0,14 4,10+0,34 1,50+0,11 | 4,60+0,36 2,30+0,22 5,70+0,37 1,30+0,11
VY. l'agkas 3,20+0,21  2,70+0,17 3,90+0,29 1,80+0,11 | 5,00+0,30 2,50+0,15 6,20+0,42 1,50+0,10

Husamunckuii paiion, ceaure6Has 30Ha
yi.Iapudan 4,20+0,22  3,30£0,22 4,50+0,71 2,80+0,17 | 4,70+0,51 3,40+0,18 6,50+0,83 2,80+0,11
V. M. Xaaun 4,00+0,33  3,40+0,11 4,40+0,28 2,90+0,17 | 5,10+0,77 3,10+0,51 6,30+0,91 2,70+0,18
IMoc. Kumna 4,20+0,81 3,70+£0,19 4,80+0,37 2,90+0,19 | 5,60+0,11 3,50+0,22 6,30+0,22 2,50+0,12
V1. Mexcetn 4,20+0,33  3,70+0,17 4,90+0,17 3,10+0,11 | 5,30+0,11 3,50+0,57 6,00+£0,16 2,50+0,52
Yn.Azumsane 4,50+0,71 3,10£0,70° 5,10£0,19 3,00£0,18 | 5,10£0,60 3,10£0,18 6,20£0,18 2,40+0,20

Cabanibckuii paiioH, cequTeOHasi 30Ha
baun (B p-ue HoBOCTpOCK)  1,20+0,55 1,00+£0,15 1,70+£0,11 0,70+0,30 | 5,00+0,11 2,00+0,41 5,50+0,33 2,00+0,10
baun-HedTenpomMbICITBI 0,90+0,01 0,40+0,21 0,95+0,01 0,20+0,01 | 6,00+0,17 2,00£0,32 6,30+0,20 4,10+0,11
baun (oxoso cTaguoHa) 0,91+0,04 0,72+0,11 0,98+0,02 0,42+0,01 | 3,00+0,77 1,4+0,41 3,80+0,11 2,50+0,14
Bagampap (xwinoid maccuB)  2,50+0,25  1,50+0,41 3,20+0,20 1,10+0,15 | 8,00+0,31 5,10+£0,77 8,70+0,17 4,00+0,11

Slcamajbckuii paiioH, ceiuTeOHAsT 30HA
7-51 caJutaXaHUHCKas yII. 3,20+0,14 2,90+0,15 3,90+0,41 1,70+0,77 | 3,00+0,31 2,00+0,17 5,50+0,11 1,80+0,34
Vn.Jl.bynnar-3ane 3,00£0,21 2,70+0,21 3,80+0,34 1,40+0,24 | 5,00+0,11 2,00+0,33 6,30+0,11 1,70+0,22
Vin.A.A6b6acoBa 3,10£0,43  2,40+0,21 3,60+0,20 1,50+0,15 | 5,00+0,42 4,00+0,24 5,50+0,22 1,40+0,44
Vi.ren. l'amugosa 2,90+0,11  2,50+0,21 3,70+0,14 1,80+0,11 | 6,00+£0,16 3,00+0,15 6,80+0,14 1,20+0,10
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C.U. Haoocagposa

Tabauna 2. epmenTaTrBHasE aKTUBHOCTH 1o4B (BecHa 2010 r.)

DepMeHTHI
Ne Mecro ot6opa Karanaza,mn  II®O, Mr nypnyp- H:::;E:;‘::l /n:r Slillﬁijal,oMrr Jernaporenasa,
O,/ MHH HA T rajummHa Hal00r mr TOD/r nou-
MOYBbI no4Bbl / 30 MuUH TOMBLI 32 nouBEI 32 24 Bbl 32 24 4
24yaca yaca
CeantedHas 30Ha (HacuMuHCcKuii paiion)
1 1-it Mukpopaiion 0,60+0,03 12,10+0,88 4,70+0,02 4,00+0,09 7,20
2 2-it Mukpopaiion 0,59+0,02 12,60+0,82 4,90+0,04 4,20+0,05 7,50
3 4-ii MUKpOpaiioH 0,62+0,05 12,30+0,85 4,80+0,03 3,90+0,06 7,40
4 VYn. Capabckoro 0,60+0,04 12,10+0,87 4,60+0,06 4,40+0,08 7,30
5  VYn.A.Caxxata 0,59+0,03 12,90+0,90 4,80+0,08 4,10+0,04 7,30
CennreoHas 30Ha (HapumaHoBcKkMii paiioH)
6  Yu.P.Teiimyposa 0,70+0,03 12,10+0,88 5,80+0,02 4,00+0,09 6,90
7  ¥Yn.3. Mamenosa 0,73+0,02 12,60+0,82 5,30+0,04 4,00+0,05 6,80
8 Vi.A.HaxusIBaHu 0,72+0,05 12,30+0,85 5,00+0,03 4,40+0,06 6,70
9  VYn.bewkmopckas 0,72+0,04 12,10+0,87 5,80+0,06 4,00+0,08 6,90
10 Yn.B.Amupcaunosa 0,75+0,03 12,60+0,90 5,30+0,08 4,00+0,04 6,90
CennTedHas 30Ha (XaTauHCKHil paiioH)
11 Toc. Axmenmu 0,70+0,03 12,10+0,88 5,80+0,02 4,90+0,09 7,90
12 Toc.I'tonenum 0,69+0,02 12,60+0,82 5,30+0,04 4,80+0,05 7,50
13 YnH.Maxmynosa 0,67+0,05 12,30+0,85 5,00+0,03 4,70+0,06 7,70
14 VY Tladkas 0,69+0,04 12,10+0,87 5,80+0,06 4,90+0,08 7,90
15  VYn.JlenuskeHapbl 0,64+0,03 12,60+0,90 5,30+0,08 4,80+0,04 7,80
CesnnreOHasi 30Ha (HuzamuHckuii  paiioH)
16 Toc. 8-xm, yn.llapudau 0,78+0,03 14,10+0,88 5,80+0,02 4,90+0,09 7,60
17  YaM.Xamu 0,75+0,02 13,90+0,82 5,70+0,04 4,70+0,05 7,90
18  VYiH.Pycramosa 0,75+0,02 13,60+0,82 5,50+0,04 4,90+0,05 7,80
19 Toc.Kumura 0,72+0,05 13,80+0,85 5,90+0,03 4,60+0,06 7,40
20  VYn. Mexcetu 0,73+0,04 13,80+0,87 5,60+0,06 4,90+0,08 7,90
21  VYn.Asumsane 0,76+0,03 13,60+0,90 5,80+0,08 4,80+0,04 7,70
CennredHas 30Ha (Cabanibckuii paiioH)
22  baun (B paiioHE HOBOCTPOEK) 0,77+0,03 13,70+0,88 6,80+0,02 4,80+0,09 7,70
23 Bamn — HepTEPOMBICIHI 0,78+0,03 13,90+0,88 6,60+0,02 4,90+0,09 7,50
24 bawun - 0KOJIO CTaArOHA 0,76+0,03 13,70+0,88 6,70+0,02 4,80+0,09 7,80
25 bBamampap (KHIIOH MaccHB) 0,79+0,03 13,80+0,88 6,90+0,02 4,90+0,09 7,90
Ceaurednas 30Ha (Slcamajabckmii paiioH)
26 yn.7-s1 CannaxaHUHCKast 0,77+0,03 13,10+0,88 6,80+0,02 4,90+0,09 7,70
27  YnJ.bynunar-3ame 0,78+0,03 13,60+0,88 6,60+0,02 4,90+0,09 7,60
28  VYn.A.A6bacosa 0,76+0,03 13,70+0,88 6,90+0,02 4,80+0,09 7,60
29  Vinrenepanal amunoBa 0,79+0,03 13,90+0,88 6,70+0,02 4,90+0,09 7,80

Pesynprarel uccieqoBaHWN aKTHBHOCTH TOY-
BEHHBIX (PEPMEHTOB - KaTanas3bl, MOJIA(PEHOIOKCH-
Ja3bl, MHBEPTA3bl, Ypeasbl U METHAPOTCHA3HI MPe/I-
CTaBJICHBI B Ta0I. 2.

KaranasHast akTHBHOCTH WCCIIEAyE€MBIX IIOYB
¢ukcupoanack Ha ypoBHe 0,60+£0,03 M O,/MuH.
Ha r mouBsl — 0,79+0,03 M O, /MUH. HA T IIOYBHI,
YTO COOTBETCTBYET NUTepaTypHbIM aaHHBIM (Kaze-
eB, 2003). ITomudenomokcuaazHas akTUBHOCTh pe-
rucTpupoBasiack Ha ypoBHe 12,0+0,58 mr mypmyp-
raaa Ha 100T mouBsl/30MuH — 14 +£0,01 Mr myp-
mypraumaa Ha 100r moussr/30MuH. Beicokue 3Ha-
YeHHsT TOJU(PEHOJIOKCUIA3HOW aKTUBHOCTH, BO3-
MOXKHO, OOYCJIOBJICHBI JIOCTATOYHO BBICOKHUM IIO-
CTYIUICHHEM OpPTaHWYECKUX BEIECTB, B TOM HYHCIIE
(eHoNOB, B COCTaBe NPOMBINIICHHBIX M TpaHC-
MIOPTHBIX BHIOpOCOB. MIHBEpTa3Hasi aKTUBHOCTh CO-
craBiasaa ot 4,7+0,02 Mr mIroKo3sl / T ITOYBEI 3a 24
yaca 10 4,9+0,02 mr riaroko3sl/ T mo4YBsl 3a 24 4a-
ca. AKTUBHOCTh ypeas3sl Bapsuposana ot 4,0+0,09

mr NH; ma 10 r mouBsI 3a 24 gaca g0 4,9+0,09 mr
NH; ma 10 T mouBs! 3a 24 yaca. AKTUBHOCTH Je-
THIporeHassl BapbupoBana ot 7,2 no 7,8 mr TOD/r
IIOYBHI 3a 24 4.

Jlist TouB  ypOaHWU3MPOBAHHBIX TEPPUTOPHI
baky B cenuTeOHBIX 30HAX XapaKTEPHO YBEIUUICHHE
MUKPOOHOJIOTHYECKON aKTUBHOCTH Ha (hOHE CHHU-
JKeHHsl (PepMEHTaTUBHOW aKTUBHOCTH. JTO O0BsC-
HSACTCA TEM, YTO BBIICIAEMbIe HMH (HEePMEHTHI
OUYEHb YacTO TMOMAJAI0T B CPeAY HEOIArONpPUATHYIO
JUTSL TIPOSIBIICHUSI UX MaKCHMAaJTbHOW aKTHUBHOCTH.

AKTHBHOCTH (DEPMEHTOB B ITOYBE 3aBHUCHUT OT €€
(PU3UKO-XUMUYECKUX CBOMCTB, 3aCOJCHHOCTH, OKYJIb-
TypeHHocTH, pH, BHeceHus ynOOpeHUi, OT ypOBHS
3arps3HCHUS, XapaKTepa 3arpsi3HUTENS | T.11.

M3MeHeHHUsT moKazaTellel OMOJOTHYSCKOW aK-
THBHOCTH IOYB HOCHJIM CE30HHBIA Xxapakrtep. Oce-
HBIO pa3HUIAa MEXy 3HAYCHUSIMU TMOKa3aTelel uc-
ciemyeMbIx 00pa3oB Obla 6osiee BRIpaKeHA.

CrnenoBaTenbHO, MOKHO TOBOPUTH O TOM, UYTO
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B YCIOBHSIX TOpPOJAa TPOMCXOIUT CHHXKEHHE (ep-
MEHTATUBHON aKTHBHOCTU MHKPOOPraHnu3MoOB, 4YTO
NPUBOAUT K KOMIIEHCATOPHOMY YBEIWYCHHUIO HX
YUCIEHHOCTH.

Takum oOpa3om, wHccleayeMble IOKa3aTemH
MO3BOJISAIOT CYJIUTh 00 M3MEHEHUSX OMOJIOTHYECKOM
AKTUBHOCTH TI0YB TOJI IEHCTBHEM aHTPOIIOT€HHOTO
npecca U MOTYT CITYKUTh TEOPETHUYECKOW OCHOBOM
JUTSL pa3pabOTKH METOJA0B MOHUTOPHHTA COCTOSTHHSI
ypOaHO3eMOB, TaK KaK SBISIFOTCS YyTKUMH MHIIUKA-
TOpaMH COCTOSIHUS OKPY’KaIOIIeH Cpeibl.
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Baki Soharinin Yasayis 9razilarinin Torpaqlarinin Mikrobioloji vo Fermentativ Aktivliyi

S.I. Nacofova

AMEA-nin Mikkrobiologiya Institutu

Baki1 sohorinds yasayis orazilorinin torpaqglarinda bioloji aktivliyin Gyronilmasi moagsadi ilo aparilan
tadqiqatlar asas parametrlora: mikroorqanizmlorin say1 vo katalaza, polifenoloksidaza, invertaza, ureaza vo
dehidrogenaza fermentlorinin aktivliyine asason aparilmisdir. Miioyyan olunmusdur ki, bioloji aktivlik
gostaricilorindoki doyisikliklor mdvsiimi xarakter dasiyir. Baki sohorinin yasayis orazilorindo urbotorpaglari
ticiin fermentativ aktivliyin azalmasi fonunda mikrobioloji aktivliyin artmasi xarakterikdir.

\

Acar sozlar: Sahor torpaglari, mikroorqanizmlar, torpaq fermentlori, torpagin bioloji faallig
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Microbial and Enzyme Activity in The Soils of The Residential Areas of Baku
S.I. Nadjafova
Institute of Microbiology, National Academy of Sciences of Azerbaijan
Studies to identify the level of biological activity in soil residential areas of Baku were conducted on key pa-
rameters: the number of microorganisms and activities of enzymes: catalase, polyphenol oxidase, urease, in-
vertase and dehidrogenase. It was found out that the changes in the indices of biological activity were sea-
sonal. Urbanized soil territories of Baku in residential areas are characterized by increased microbial activity

due to lower enzyme activities.

Key words: Urban soil, microorganisms, soil enzymes, biological activity of soil
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Duz Stresi Saraitinds Bugda Sortlarinin Miixtolif Inkisaf Fazalarinda
Morfofizioloji Gostaricilorinin Oyranilmasi

U.F. ibrahimova '* *, T.H.Qaragézov'”?

! AMEA Botanika Ins.titulu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan,
? KTN ET Okingilik Institutu, Pirsag gasabasi, 2 sayli sovxoz, Baki AZ1098, Azarbaycan;

*E-mail: u.ibrahimova@yahoo.com

Duz stresinin ontogenezin fazalarinda yumsaq (Triticum aestivum L.) va bark (Triticum durum Desf.)

bugda sortlarinin morfofizioloji gostoricilorine (yarpaq, govda, siinbiiliin assimilyasiya

sahasi va

onlarin quru biokiitlalori) tasiri tadqiq olunmusdur. Miidyyon olunmusdur ki, vegetasiya miiddatindo
assimilyasiyaedici orqanlarin sathinin sahoalori vo onlarin quru biokiitlolori duz stresinin tasirindon
dhomiyyatli doracads azahr. Tadqiq olunan genotiplor arasinda daha intensiv azalma Qaraqil¢iq-2
sortunda miisahido edilmisdir. Barakatli-95 sortu iso digor genotiplorlo miiqayisads nisbaton az

dayisikliys maruz qalmisdir.

Acar sozlor: bugda sortlary, morfofizioloji alamatlar, duz stresi ,flaq yarpaqlari, quru biokiitls,

assimilyasiyaedici organlar, vegetasiya miiddati

GIRIS

Duz stresinin bitkilors tosiri miirakkab bir proses
olub, morfoloji, fizioloji vo metabolik doyisikliklordon
ibaratdir. Soranligin bitkilors tesiri zamani bas veran
morfoloji dayisikliklor asason Oziinii onlarin boyii-
masinin  longimasindo gosterir ki, bu da 0z
novbasinda bir ¢ox fizioloji proseslorin (ion miiba-
dilosi, su balansi, mineral qidalanma, fotosintezin
effektliyi, karbonun assimilyasiyasi vo s.) modi-
fikasiyast hesabina bas verir (Azooz et al., 2004;
Jaleel et al., 2008; Yildirim et al., 2006). Torpaqda
duzlarin artiq miqdarda toplanmasi ilo slagadar olaraq
su potensialnin asagi diismosi bitkinin  kdklori
torafindon suyun udulmasini ¢atinlagdirir va naticads
bitkilords su ¢atigmazlig1 vo ya osmotik stres yaranir.
Digor torofdon, Na’, Cl- vo s. zohorli ionlarin
hiiceyrada artiq miqdarda toplanmasi bitkilora toksiki
tosir gostorir. Mahz bu meonfi tesirlor noticesinde
bitkilordo su miibadilesi zoifloyir, fotosintez
prosesinin intensivliyi asagi diisiir, bitkinin boylimosi
loangiyir va biitiin bunlar son naticode mahsuldarligin
asag1 dlismasina gatirib ¢iraxir.

Bitkilorin duz stresino cavab reaksiyalart onlarin
duzadavamliligindan ohomiyyatli doracads asilidir.
Bitkilordo duzadavamliliq mexanizmlari orqanizm
(ionlarm  kok hiiceyrolori  torofindon  segilorak
udulmasi, xiisusi vozlor torofindon ¢ixarilmasi),
hiiceyra (ionlarin  hiiceyradaxili paylanmasi va
osmoprotektorlarin sintezi) vo molekulyar (genlorin
ekspressiyasi) soviyyodo hoyata kegirilir. Organizm
saviyyasindo duzadavamliliq miioyysn vaxt arzinda
duz stresi soraitinde inkisaf edon niimunslorin quru
biokiitlosinin normal soraitdo inkisaf edon bitkilarin
quru biokiitlalorine nozoron faizlo ifadesi kimi do
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giymotlondirilir (Munns, 2006).

Torpaglarin sorlagmasi problemi biitiin diinyada
oldugu kimi, Azsrbaycan iiciin do aktualdir. Statistik
molumatlara goro, hazirda kond tosorriifati {iglin
yararli torpaglarm toxminon 700 min ha-n1 bu vo ya
digor doracado sorlasmig torpaglar toskil edir.
Respublikada ¢orok ohalinin osas qidasmi togkil
etdiyinden bugdanin duzadavamliligini xarakterizo
edon bozi morfofizioloji olamatlorin tadqigi vo duz
stresi soraitino yiiksok deracods adaptasiya olunmaq
gabiliyyatino malik sortlarin segilorok seleksiyada
istifadasi boyiik shomiyyat kasb edir. Bu baximdan,
toqdim olunan isin osas moagsadi duz stresinin
bugdanin bozi morfofizioloji gostaricilorine tosirini
Oyranmoakdan ibaratdir.

MATERIAL VO METODLAR

Tadqiqatlar Azerbaycan Elmi-Tadqiqat Okin-
cilik Institutunun Abseron Yardimci Tacriiba
Tosarriifatinin okin sahasinds aparilmigdir. Todqi-
gat materiali kimi, 3 yumsaq (Qiymatli-2/17,
Nurlu-99, ©zomotli-95) vo 2 bork (Qaraqilgig-2,
Borokatli-95) yerli bugda genotiplori normal
(nozarot) vo duz stresi (tocriiba) olmagla iki
variantda becorilmisdir. Normal soraitds torpaqda
duzlarin quru qaliga goérs iimumi miqdart 0,24%,
duz stresi soraitindo iso 1,1% toskil etmisdir.
Assimilyasiyaedici orqanlarin  (gévdo, yarpaq vo
siinbiil) sothinin sahosi AAS-400 (Yaponiya,
Hayashi Denkon CO.LTD) avtomotik cihazin
komayi ils, onlarin quru biokiitlslori iss termostatda
105°C-do sabit cokiyos qgodor qurutmaqla toyin
olunmusdur.



NOTICOLOR VO ONLARIN MUZAKIROSI

Flaq yarpaqlarin bitkinin hoyatinda rolu c¢ox
mithiimdiir, ¢linki mohz bu yarpaqlar vasitosilo
assimilyatlar qilg¢iglara vo formalagmaqda olan
donlore otiiriiliir (Aldesuquy et al, 2012). Bunu
nozoro alaraq, apardigimiz toedqiqatlarda yarpaq
sothinin sahosi flaq yarpaglarda Oyronilmisdir.
Ozomotli-95 vo Barokotli-95 sortlarinda yarpaglar
govdodos yaruslar lizro saquli istigamotds yerlos-
diyindon onlarin assimilyasiya etmo miiddati 5-8
giin uzanir. Tadqiq olunan biitiin sortlarda yarpaq
sahasinin maksimum qiymoati hor iki variantda
sortlarin tez vo ya gec yetismosindon asili olaraq
siinbiillomanin avvalinds va ya sonunda miisahido
edilmisdir.  Stnbiilloms  fazasinin  sonundan
baglayaraq biitiin sortlarda yarpaq sahosi azalmaga
baglamigdir (sokil 1). Qeyd etmok lazimdir ki,
sortlar arasinda on iri yarpaq sahasine Qiymatli-
2/17 malik olmusdur. Duz stresinin tasirindon asili
olaraq vegetasiya miiddotindo yarpaq sahosi
Qiymotli-2/17-da ~30-42%, Nurlu-99-da ~32-41%,
Ozomotli-95-do iso ~36-38% azalmigdir. Bork
bugda sortlarindan Qaraqil¢ig-2-de ontogenezin
ovvelinde variantlar arasindaki forq ~57% toskil
etmigdir. Vegetasiyanin sonuna yaxin variantlar
aras1 forq artaraq ~64%-o catmgdir. Barokotli-95
genotipindo iso vegetasiya miiddotindo yarpaq
sahasi soranligin tasirindon ~26-33% azalmisdir.
Gorilindiiyl kimi, torpaqda olan duzlarin tesirindon
asili olaraq yarpaq sahosi biitiin genotiplordo
ohamiyyatli doracads azalmisdir. Askar edilmisdir
ki, vegetasiya miiddatinds stresin tasirindon yarpaq
sahasinin daha ¢ox azalmasi Qaraqil¢ig-2 sortunda

Duz Stresinin Tarla Soraitinda Becarilon

bas wverir. Lakin digor sortlarla miigayisodo
Boarokatli-95 sortunda daha az doayisiklik miisahido
edilmisdir. Duz stresinin tosiri zamani bitkilorin
yarpaq sahosinin  kicilmosi bozi todqiqqatcilar
torafindon do gdstorilmisdir vo miloyyan edilmisdir
ki, bu effekt duza hassas ndvlords daha yiiksokdir
(Silva et al., 2010). Duz stresi soraitinds yarpaq
sahosinin vo quru biokiitlonin azalmasini todqi-
qatgilar “bitki-su” miinasibetinin doyismasi ilo bagl
oldugunu iddia edirlor (Choluj et al., 2004).
Bununla yanasi, bitki stres soraitinde 6z inkisafini
davam etdirmok {i¢iin yarpaq sahosini kigiltmoklo
enerjinin saxlanilmasina imkan yaradir.

Yarpaqglardan forqli olaraq gdvde sothinin
sahasinin artmasi don formalagmasina qadar davam
edir (sokil 2). Govdo sahosinin maksimal giymati
cigoklomonin sonunda qeyds alinmigdir. Sortlar
arasinda Qiymatli-2/17-nin goévdosi do yarpagi kimi
on bdyiikk sotho malik olmusdur. Belo ki, bu
gostarici Qiymotli-2/17 sortunda nozarat va tacriiba
variantlarinda miivafiq olaraq, 110,0-73,0 sm’,
Nurlu-99 sortunda 88,0-58,2 sm’, Ozomotli-95
sortunda 90,8-62,0 sm?, Qaragqil¢ig-2 sortunda 90,5-
50,3 sm’, Barokoatli-95 sortunda iso 94,0-68,0 sm’
toskil etmisdir. Bu fazada duz stresinin tasirindon
govdonin sahasi Qiymotli-2/17-do 33,6%, Nurlu-
99-da 33,8%, Ozomatli-95-ds 31,7%, Qaraqilgig-2-
do 44,0%, Borokotli-95-do isa 27% azalmisdir.
Vegetasiyanin sonuna yaxin variantlar arasi farq
gismon artmis vo Qiymatli-2/17 sortunda 40,0%,
Nurlu-99 sortunda 39%, O©Ozomsatli-95 sortunda
35,0%, Qaraqil¢ig-2 sortunda 49,0%, Borakatli-95
sortunda iso 31,0% toskil etmisdir.

Qiymotli-2/17 Nurlu-99
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Sokil. 1. Duz stresinin yarpaq sothinin sahasina tosiri.
Ontogenezin fazalart:
I — boruyagixma; II — siinbiillomo; I1I — ¢igoklomo; IV — siid yetiskonliyi; V — mum yetiskanliyi.

53



U.F. Ibrahimova

140 - =0O=nozarat =@—tacriibo
- 120 -
£
e 100 -
% 80 -
£ 60 /’\
S
: o) /\
20 A
’ I |II|IIIIIV|V| I |II|III|IV|V| | |II llllV|V| | |II llll\/|V| | |II|IIIlIV|V
Qiymotli-2/17 Nurlu-99 9zamotli-95 Qaraqilgig-2 | Barakatli-95

Sakil. 2. Duz stresinin gévds sathinin sahosing tosiri.
Ontogenezin fazalart:
I — boruyagixma; II — siinbiillomo; III — ¢igokloma; IV — siid yetiskonliyi; V — mum yetiskonliyi.
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Sakil. 3. Duz stresinin siinbiil sathinin sahasina tasiri.
Ontogenezin fazalart:
I — stinbiillomo; 1T — ¢igoklomo; IIT — siid yetiskonliyi; IV — mum yetiskonliyi.

Biitlin sortlarda siinbiil sothinin sahasinin
artmasi hor iki variantda siid yetiskonliyi fazasina
godor davam edir. Yumsaq bugda sortlarinda
stinbiil sothinin maksimum qiymoti nozarot vo
tacriiba variantlarinda Qiymetli-2/17-ds 48,38-32,5
sm’, Nurlu-99-da 38,0-29,0 sm’, ©zomotli-95-do
39,0-30,0 sm” olmusdur. Bork bugda sortlarindan
Qaraqil¢ig-2-ds siinbiil sothinin sahasi 38,0- 23,0
sm’, Borokatli-95-do iso 43,0-36.6 sm’ toskil
etmigdir. Variantlar arast1 forq Qiymotli-2/17
sortunda 32,8%, Nurlu-99 sortunda 21,6%,
Ozomoatli-95 sortunda 23,0%, Qaraqil¢iq-2 sortunda
39,4% vo Boarokotli-95 sortunda ise 14,8% toskil
etmisdir (sokil 3).

Gostarilon naticalors osaslanaraq belo gonasto
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golmak olar ki, Borokstli-95 sortunda duzun
tosirindon asili olaraq yarpaq, govde vo siinbiil
sathinin sahosi digor sortlarla miiqayisodo daha az,
Qaraqilgig-2 sortunda iso koskin azalmaqla doyisir.
Digor sortlar arasinda iso nazoragarpacaq deracado
forq miisahido olunmur.

Tadqiq etdiyimiz sortlarda yeriisti quru
biokiitlonin toplanma dinamikas1 4,5 vo 6 sayl
sokillords verilmisdir. Yarpaqlarda quru biokiitlonin
maksimal toplanmasi biitiin sortlarda siinbiilloma
fazasinda miisahido edilmisdir. Belo ki, nozaroat vo
tacriiba variantlarinda yarpaqlarin quru kiitlolorinin
maksimal qiymoti Qiymsotli-2/17, Nurlu-99 vo
Qaraqilgig-2  sortlarinda  siinbiilloma  fazasinin
ortalarinda miisahido edilmisdir. ©zomotli-95 va



Borokotli-95 sortlar1 nisboton gec yetisdiyi {i¢iin
yarpaglarin quru biokiitlasinin maksimum qiymaoti
stinbiilloms fazasmnin sonunda miisahids edilmisdir.
Cigoklomo fazasindan baslayaraq, yarpaqlarin quru
biokiitlasi azalmaga baslamis, vegetasiyanin sonuna
yaxin (mum yetiskonliyi fazasmda) iso minimum
giymato malik olmusdur. Bark bugda sortlarinda da
analoji qanunauygunluq misahido edilmisdir.
Vegetasiyanin  sonunda  variantlar arast  forq
Qiymatli-2/17 sortunda 20,6%, ©Ozomatli-95-do
19,0%, Nurlu-99-da 23,0%, Qaraqilgig-2-do 33,0%,
Boarakatli-95 sortunda isa 18% taskil etmisdir (Sakil
4-6). Goriindiiyli kimi yarpaqlarin quru biokiitlesi
vegetasiyanin sonunda hor iki variantda azalmis vo
bu effekt tacriibe bitkilorinds 6ziinii qabariq biiruzs
vermigdir.  Donin  formalalagmasi  fazasinda
yarpaglarin quru biokiitlesinin azalmasi
assimilyatlarin yarpaqlardan siinbiilo dasinmasi ilo
olagadardir. Miixtolif todqigat islorinde do duz
stresinin tosirindon bugda bitkisinds yarpaqlarin quru
biokiitlesinin azalmasi gostorilmigdir (Farouk, 2011;

Duz Stresinin Tarla Soraitinda Becarilon

Siddiqui et al., 2008). Miiolliflor miisahido edilon
azalmani  duzlarin ion tesirinin  naticasinda
yarpaqlarm vaxtindan avvel tokiilmesi vo yarpaq
sahosinin  kigilmasi ilo izah edirlor. Bozi
molumatlara gora yapaqlarim  quru  kiitlasinin
azalmasi duzlarin osmotik tasiri zamani bdyiimonin
longimasi (Shani et al., 2005), hamg¢inin duz stresinin
fotosintez aparatina birbasa tosiri zamani fotosintezin
intensivliyinin azalmasi hesabina bas verir (Moradi
etal., 2007).

GoOvdonin quru biokiitlesinin maksimal toplan-
mas1 ¢igoklomonin sonunda miisahide edilir. Umu-
miyyatls, gévdenin quru biokiitlasinin toplanmasi
biitiin sortlarda don formalagsmasina qader davam
edir. Nozarot vo tocriibe variantlarinda maksimal
quru biokiitlo Qiymotli-2/17-do 15,0-10,0 q, Nurlu-
99-da 13,0-9,0 q, Ozomatli-95-do 13,0-10,0 q,
Qaraqilgig-2-do 12,5-7,4 q, Borokotli-95-dos iso 13,0-
10,4 q toskil etmigdir. Gorlindiyli kimi, duz stresinin
tosirinden yarpaqglarda oldugu kimi, govdenin do
quru biokiitlosi azalmisdir.
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Sakil 4. Duz stresinin yarpaqglarin quru biokiitlasing tosiri.
Ontogenezin fazalart:
I — boruyagixma; II — siinbiillomo; III — ¢igokloma; IV — siid yetiskonliyi; V — mum yetiskonliyi.
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Sakil 5. Duz stresinin gévdonin quru biokiitlasing tosiri.
Ontogenezin fazalart:
I — boruyagixma; II — siinbiillomo; III — ¢igokloma; IV — siid yetiskonliyi; V — mum yetiskonliyi.
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Sakil. 6. Duz stresinin siinbiiliin quru biokiitlasine tasiri.
Ontogenezin fazalart:
I — siinbiilloms; 11 — ¢igaklomo; 11 — siid yetiskanliyi; IV — mum yetiskonliyi.

Variantlar aras1 forq Qiymatli-2/17-do 33,0%, Nur-
lu-99-da 30,0%, ©Ozomotli-95-do 27,0%, Qara-
qil¢ig-2-do 40,0%, Boarakstli-95-do 20,0% toskil
etmisdir.

Duz stresi  soraitindo  govdonin  quru
biokiitlesinin azalmasini tadqiqatgilar bitkilors qida
maddslorinin  ¢atigsmazligi, suyun vo ya CO,-nin
daxilolma siiratinin azalmasi naticesinds fotosin-
tezin intensivliyinin zoiflomosi ilo izah edirlor.
Bununla yanagsi, bitkilorin vegetativ orqanlarinin
quru biokiitlasinin azalmasi turqorun zoiflomoasi vo
ya duzlarin tosiri ilo induksiya edilmis hiiceyra
divarmin = strukturunun doyismoesi ilo do bagh
oldugu ehtimal olunur (Chabarzadeh et al., 2004).

Stinbiildo quru biokiitlonin toplanmasi, yarpaq
vo govdadon farqli olaraq daha intensiv sokildo
gedir vo siinbiilin quru kiitlssinin maksimium
giymotino vegetasiyanin sonunda miisahido edilir.
Bu da onunla izah olunur ki, yarpaqlar giiclii
akseptor  qabiliyyotine malik olan siinbiil
formalagdigqdan sonra 0z inkisafin1 todricon
tamamlayir. Beloliklo, vegetasiyanin sonuna yaxin
(mum yetigkonliyi fazasinda) nozarat vo tocriibo
variantlarinda siinbiiliin quru biokiitlasi Qiymatli-
2/17-ds 9,3-5,2 q, Nurlu-99-da 6,3-3,4 q, Ozomotli-
95-ds  7,2-4,1 q, Qaraqilgig-2-do 7,2-3,5 q,
Borokatli-95-ds iso 7,5-5,0 q olmusdur. Variantlar
aras1 forq yumsaq bugda sortlarinda 43,0%-46,0%,
bork bugda sortlarinda isa 52,0-33,0% toskil
etmisdir.

Belo qonasto golmok olar ki, vegetasiya
dovriindo  bitkilorin ~ vegetativ  orqanlarinin
sathlorinin sahasi vo onlarin quru biokiitlslari tokca
onlarin genetik xiisusiyyotindon deyil, homg¢inin
bozi miihit amillorinin o ciimlodan, duz stresinin
tosirindon  ohamiyyatli doracads asilidir. Bu
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parametrlor bitkinin  genotipindon, vegetasiya
miiddstindon vo stressorun tosir giiclindon asili
olaraq doyiss bilar.
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HN3yvyenne Mopdopusunoornyecknx
Moka3areieit CoproB IImennust B Pazinunbix ®a3zax Pazpurun
IIpu CoJieBbIX Y CJI0BHSIX

Y.®. Uoparumosa, T.I'.Kapare3os
Hnemumym Bomanuxu HAHA

W3ydeHo BIUSIHHE COJIEBOI'O CTpecca Ha HEKOTopble (hM3MONOrHYecKHue mokazareian Msrkoit (7riticum
aestivum L.) u tBepmout (Triticum durum Desf.) NieHHIIbI, BBIPAIICHHBIC B IOJICBBIX  YCJOBHSX IpPHU
oHToreHese. OIpeneneHbl aCCUMIIIAIMOHHAS TTOBEPXHOCTh TAKUX OPTaHOB KakK JIUCT, CTeOENb, KOJIOC U UX
cyxas Omomacca. OOHapy)XEHO, UYTO COJICBOM CTpecC CIOCOOCTBYET CHIKCHHIO aCCMIUISIIMOHHOMN
MMOBEPXHOCTH OPraHOB M MX CYyXOI OHOMAacCy y HCCIeIOBaHHBIX COpTOB. Cpeapl HM3YUYCHHBIX COPTOB
HauOOoJIbIlIee YMEHBIIICHUE ATUX MTOKO03aTelNei oOHapykeHo y copra ["aparsuryeir-2, a y copra bapakatnu-95
9TH TIOKA3aTeNH ObLITM HAMMEHBITUMH.

Kntouegvle cnosa: copma nwenuysii, mopgoghusuonocuueckue HpU3HAKU, CONEBOU cmpecc, @hrazosbii
aucm,cyxas ouomMacca, acCUMUIAYUOHHbIE OP2aHbl ,8e2eTNAYUOHHDLI NePUOO

Study Of Morphophysiological Parameters Of Wheat Cultivars
In Different Growth Phases Under Salt Stress

U.F. Ibrahimova, T.H. Garagezov
Institute of Botany, ANAS
The effect of salt stress on some physiological parameters was studied in wheat cultivars (Triticum aestivum
L., Triticum durum Desf.) grown under field condition during different phases of ontogenesis. Surface areas
of assimilation organs such as leaves, stem, ear and their dry biomass were determined. Results showed that
in vegetation period surface areas of assimilation organs and their dry biomass decreased in all genotypes.

The most decline was more in Garagylchyg-2 and less in Barakatli-95.

Acgar sozlar: wheat cultivars, morphophysiological parameters, salt stress, flag leaf, dry biomass,
assimilation organs, vegetation period
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Boyiik Qafqazin Yiiksok Daghq 9razilorinin Bitkiliyinin Tasnifati

S.C. ibadullayeva*, A.B. Mustafayev’, G.S. Siraliyeva'

" AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azerbaijan,
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Boyiik Qafqaz daxilinds yerloson Sahdag Milli Parkinin bitkiliyinin monitorinqi zamam 6 bitkilik ti-
pinds formalasan 25 formasiya sinifi, 72 formasiya, 99 assosiasiya miioyyonlasdirilmisdir. Bitkiliyi for-
malasdiran asas elementlor mesaliklor vo kolluglardir, coman, subalp va alp xalilar1 da srazids inkisaf
etmisdir, lakin tuqay, subasar vo su-bataqhiq qruplasmalar1 nisbaton az xarakterizs olunur.

Acar sozlor: Boyiik Qafqaz, Sahdag, yiiksakdaghgq, bitkilik tipi, formasiya, assosiasiya

GIRIiS

Konkret orazilorin miiasir flora vo bitkiliyini
tadqiq etmok, orada bas veran doyisikliklori miioy-
yanlogdirmak, ekoloji, antropogen va zoogen tasir-
lora garsi miibarizo aparmaqla miihafizosini togskil
etmok do ekologlar garsisinda duran an vacib mose-
lalardon biridir.

Azorbaycan daxilinde Boyik Qafqaz (BQ)
orazisi istor flora, istorso do bitkilik baximindan
daima maraq dairasinde olmusdur. Holo 1962-ci
ildo Akademik V.C.Haciyev BQ orazisinin subalp
hiindiirotluluguna 2 tip, 4 yarimtip, 16 formasiya
geyde almisdir (I'amkues, 1962), lakin miollifin
“Azaorbaycanin yiiksokdagliq bitkiliyinin ekosis-
temi” adl1 asorinds iimuman bu tips aid 9 formasiya
geydo alinmigdir (I'amxues, 2004). Bu onun goste-
ricisidir ki, bitkilik baximindan ekosistem vahidlori
getdikco azalir. Biomiixtalifliyin miixtolif sobab-
lordon azalmasi veo bitkilorin itmak tohliikasine
moruz qalmasi nainki bizi, o climladen diinya bir-
liyini ciddi narahat edir vo o&lkslorde bunun
qarsisint almaq iiclin bir sira todbirlor hoyata
kecirilir (©liyev va b., 2008; AHTpoIIOTeHHAS HApY-
EeHHOCTh dKkocucteM, 2000; amkues, 1990). Buna
osaslanaraq, Azorbaycan Respublikasinda bir-nego
milli park, qoruqlar va yasaqliglar yaradilmisdir.
Bu parklardan biri do 2006-cii ildo Azarbaycan
Respublikast Prezidentinin 8 dekabr tarixli 1814
saylt Soroncamu osasinda Boyiik Qafgazin yiiksok
dagliq arazisinda yaradilmis Sahdag Milli Parkidir.

Bioloji miixtslifliyin genetik fondunun toplan-
masi, 0yronilmosi, miihafizasi, somarali vo davamli
istifadasi, qorunub golocok nosillora ¢atdirilmast vo
ekoloji monitoringlorin hoyata kegirilmasi moagss-
dile taskil edilmis bu orazi ekosistemin qorunmasi
tiglin qurulmusdur, lakin daimi istifade, turizm,
rekresiya vo tadqiqat foaliyyeotlori kimi kontrol
edilon faaliyyatlors do icazs verilir vo bu zonalarin
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planlanmasinda insanlarin an az maskunlasdigi
orazilor se¢ilmisdir. Buna baxmayaraq mohdud say-
I1 moskunlasma vo gilindoalik istifado saholori do
movcuddur. Biitiin bunlar nozero alinaraq milli
parkin bitki oOrtiiylinlin tesnifatinin aragdirilmasim

qarstya qoydug.

MATERIAL VO METODLAR

Tadqiqat isi 2012-2014-cii illards Sahdag Milli
Parkinda aparilmigdir (Sakil). Parkin iimumi orazisi
130.501.5. hektardir ki, bunun da toxminon 93980
hektarin1 mesalor toskil edir. Orazinin 36521
hektar1 iss Dovlst Ehtiyyat Fonduna aid olan oriis
vo biconoklorin payma disiir. Todqiqat zamani
Sahdag Milli Parkinin  bitkiliyin  qurulusu
Oyronilmis (Anexun, 1950; Spemenko, 1964),
formasiyalar vo assosiasiylar (IlporpamMmer s
reo0oTaHMYECKUX HccienoBannid, 1932), o ciim-
ladon bitkiliyin ali taksonlart toyin edilmisdir
(Uneunckuii, 1935). Miiasir dovrds orazinin yer-
lasdiyi ekosistem tohlil edilmisdir (Haciyev, 2004).

Milli parkin daxilinde vo otrafinda 2000 flora
novii miioyyon edilmisdir ki, bunlardan 32 névii
Qmrmiz1 Kitaba daxil edilmisdir. Milli vo beynal-
xalq statuslu bozi ndvlor miioyyon edilmis vo
toplanilmig herbari niimunslori AMEA Moarkozi
Herbariumuna tohvil verilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bizim apardigimiz todqiqat isinin asas hissasi
Ismayilli rayonunun Yeni Yol mesosinds, Buynuz-
da, Quba rayonunun Xmaliq da daxil olmaqla yu-
xar1 dagliginda, Qobalo rayonunun milli parka aid
olan orazilorindo hoyata kegirilmisdir. Umumiyyat-
la, Sahdag Milli Prkinin mega ekosisteminin bitki



Boyiik Qafgazin Yiiksok Dagliq Orazilarinin

Sakil. Sahdag Milli Parkinin bitkiliyinin xaritosi.

alominin Oyronilmesi zamani miioyyen edilmisdir
ki, asason mesolor, mesodan sonra amolo golon —
mezofit tomaiillii taxilli-¢imli-miixtalifotlu ¢omon-
lor dstiinliik togkil edir. Burada bolluq taskil edon
cil vo taxil otlarin niimayondoloridir. Mesa altindan
¢ixmis taxilli-miixtalifotlu ¢amonlar - 1900-2200 m
d.s. Brizetum media ¢gomanliyi vo diizenlikdon tut-
mus subalp ¢omonliyi do daxil olmagqla Dactiyletum
glomeratae ¢omonliyidir. Baxmayaraq ki, dag
¢omonlorinds ardicil eroziya miigahide edilon belo
comonlars, xiisuson Xinaiq srazisinds daha cox rast
golinir.

Meso altindan ¢ixmis quru taxilli ¢omonlarin
osas elementlori Bromopsis variegate, Festuca
ripicola va s. novlordir.

Az riitubatli mesoliklorin altindan ¢ixmig pax-
lal bitkilorin istiinlilyili ilo yaranan ¢omenliklords
isa asasan Calamagrosetum arundinaceae ndviiniin
yaratdigi hiindiirotluluglar vo riitubstli subalp
comonlari diqqati calb edir.

Meso ekosistemi bagdan-basa toftis edilmis,
miioyyan olmusdur ki, burada mesonin osas elemen-
tlori agac vo kollardan ibarstdir. Enliyarpaqli agac-
lardan Sallaq tozagac1 - Betula pendula Roth., Sarq
fisdig1 — Fagus orientalis Lipsky., cokas - Tilia cor-
data Mill., palid - Quercus robur L. agaclari, bo-
zumtul boylirtken - Rubus seaius L., besyuvali yemi-

san - Crataegus pentaguna W. et L., itburnu - Rosa
cinnamomeae L., qaragilo - Vaccinum myrtillus L.
kollari, ot bitkilorindon taxillar, paxlalilar veo
miixtalifotlardan Darman giilxetmi — Althea officina-
lis L., Adi qaraqiniq — Origanum vulgare L., Daziotu
- Hyperecum perforatum L., Ugyarpaq yonca (qir-
miz1) — Trifolium pratese L., Sigirquyrugu — Ver-
bascum thapsiforme Schrad. kimi dorman vo aro-
matik bitkilor mesodos iistiinliik toskil edir. Xiisusilo
mesa arazisinds olan qoz agaclart méhtosomdir.

Lakin orazide nisboton azsayli, dar arealli vao
populyasiyalarinda seyrolmo yaranan Taxus bac-
cata L., Pinus kochiana Klotzch ex C.Koch,
Juniperus foetidissima Wild, Salix kusnetzowii
Laksch. ex Goerz, Castanea sativa Mill. kimi
agaclarin tabii populyasiyalarinin mesolorin vaxtilo
tikinti material kimi, yanacaq kimi, bazak kimi ¢ox
qurilmasi, ot bitkilorinden Cladochaeta candidis-
sima (Bieb.) DC. Primula juliae Kusn., Atropa
caucasica Kreyer., Rhodedendron [uteum Sweet.
kimi novler iss srazinin intensiv otarilmasi vo gozal
goriliniiglii olmalari ile bagl yerli icmalar tarafindon
kortabii suratds toplanmasidir.

Torofimizdon miisyyen edilmisdir ki, srazids 6
bitkilik tipinds comlonmis, 25 formasiya sinifini, 72
formasiya vo 99 assosiasiya formalagmisdir. Genis
arazilorde meso, kol, subalp, alp, ¢ala-comon, boz-
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Ibadullayeva va b.

qir, az da olsa su-bataqliq va tuqay qruplasmalarina
rast golinir ki, bunlar da yuxarida qeyd olunan
bitkilik tiplorinin torkibine daxil olurlar. Asagida
ayrilmig bitkilik tiplori vo onlarin formasiyalari
xarakteriza edilir.

Kolluq bitkiliyi. Kolluglar milli parkin srazi-
sino yaxin kondlari shato edir, d.s. 1200-3200 m
hiindiirliikklordo yayilmagqla, subalp vo alp qursag-
larinin sarhadlerine qador qalxirlar. Burada Tama-
rix meyeri, T. hohenackeri, Ephedra procera, Loni-
cera iberica, Rhamnus pallasii, Crataegus cauca-
sica, Juniperus exselsa subsp. polycarpos, Rosa
tuschetica, R. canina, Berberis vulgaris, Sorbus
graeca, Cotoneaster melanocarpus va s. novlors
rast golinir. Bu bitkilik 2 formasiya sinfins, 9
formasiya vo 14 assosiasiyaya ayrilmigdir.

Formasiya sinfi: Homigoayasil kolluglar

F: Agriyli ardicliq (Junipereta foetidissimum)

A:1.Miixtalifotlu-astrakantali-ardicliq
(Juniperus foetidissimum~+J. polycarpos+ J. hemi-
spheriaca+ Astracantha microcephala+Herbosa);

2.Miixtslifkollu-acilighi-ardichq

(Juniperus foetidissimum+J.polycarpos+J. he-
mispheriaca+Ephedra procera+E.aurantica+Fru-
ticosus);

3. Davaqiranli-ardicliq

(Juniperus foetidissimum+J. hemispheriaca+
J. polycarpos+Atrophax spinosa)

F: Boylu aciliqliq (Ephedreta procerae)

A: Astrakantali-aciliqhq (Ephedra procera+
Astracantha microcephala)

F: Meyer yulgunlugu (Tamariceta meyeri)

A: Tomiz yulgunluq (Tamarix meyeri+T.
kotschyi)

Formasiya sinfi: Yarpaqlarini tokon kolluqlar

F: Fenzil badamligi (Amygdaleta fenzlianae)

A:1. Karvanqiranli-murdarcali-badamliq

(Amygdalus  fenzliana+Atrophax spinosa+
Rhamnus pallasii);,

2. Itburnulu-doqquzdonlu-badamliq

(Rosa canina+Lonicera iberica+Amygdalus
fenzliana)

F: As1 sumaxlig1 (Rhueta coriariae)

A: Tomiz sumaxliq (Rhus coriaria)

F: Adi zirinclik (Berberieta vulgaris)

A:1. Itburnulu-agcaqaymli-zirinclik (Berberis
vulgaris+Rosa canina+Acer ibericum); 2. Topulqa-
li-dovsan almali-zirinclik (Berberis vulgaris+ B.
densiflora+Cotoneaste melanocarpus+Spiraea cre-
nata+S. hypericifolia)

F: Rapin itburnulugu (Roseta rapinii)

A:1. Tomiz itburnuluq (Rosa rapinii+R. canina
+R. nisami) ;

2.Yemisanli-ardicli-itburnuluq (Rosa rapinii+
R. canina+R. nisami+Juniperu  hemispheriaca+
J.polycarpos+Crataegus meyeri+C. caucasica)

F: Dovsan almaliq (Cotoneasteerta melano-
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carpus)

A: Astrakantali-albalili-dovsan almalig1 (Coto-
neaster melanocarpus+Cerasus incana+ C. inte-
gerrimus+Astracantha gudrath~+A. insidios)

F: Iran qusarmudulugu (Sorbueta persicae)

A: Yemisanli-baginagacili-qusarmuduluq (Sor-
bus persica+S. boissieri+Viburnum lantana+ Cra-
taegus orientalis+C. pseudoheterophilla)

Mesa bitkiliyi. Tobii mesoaliklor d.s. 1500-
2700 m hiindiirliiklords xal1 yaradir. Bu mesaloarin
torkibindo Quercus macranthera, Fraxinus exel-
sior, Betula pendula, Crataegus meyeri, C. orien-
talis, Acer ibericum, Pyrus caucasica, P. salicifolia,
Malus orientalis, Salix triandra, S. alba, Populus x
canescens, P. euphratica, P. tremula, Ulmus minor
va s. novlers rast golinir. Bu bitkilik tipi 3 forma-
siya sinfi, 8 formasiya vo 17 asosiasiyaya ayril-
msdir.

Regionun tuqay mesalori cay sahillori boyu
ensiz zolaqlar soklinds yayilmigdir. Burada Populus
x canescens, Ulmus minor, Pyrus caucasica, Berbe-
ris iberica, Tamarix meyeri, Rhus coriaria, Rubus
caesius va s. novlar yayilmisdir.

Ag soytdlik (Saliceta albae) formasiyasi az
komponentli olub, asason vadilori boyu dar dorslor-
do yerlosirlor. Park orazilorindo soyiid megolori
Salix aeduptiaca, S. triandra, S. alba, S. excelsa, S.
wilhelmsiana va kolgokilli S. caprea novler ilo
tomsil olunurlar. Ke¢ilmaz olan S. caprea kolluglar
Qoboalo mesalorinin yuxart sarhadlorinds tozagaci
vo palid agaclari qarisiginda tomiz vo bircinsli
kolluglar toskil edirlor. Sdyiidliiklordo asag:
mortaboalordo Ulmus minor, Berberis vulgaris, Spi-
raea crenata, Cerasus avium novlorino do rast
golinir.

Tuqay megolorinin boylik tosorriifat vo fito-
senoloji shomiyyati vardir. Bu mesolor ¢ay macra-
larinin haddindon artiq genislonmosini mohdudlas-
dirir, eroziyanin garsisini alir vo torpagin miinbit-
liyini artirir. Son illords insanlarin birbasa foaliyyati
noticesindo tuqay mesalori dayisikliklors moruz
galmus, sahalari haddindan artiq kigilmisdir. Bu me-
solarin qorunmasi ii¢iin lazimi tadbirler goriillmazsa,
onlarin tamamilo mohvolma tohliikasi gozlenilir.
Tosnifat1 asagidaki kimidir.

Formasiya sinfi: Tuqay mesolori

F: Ag soyiidliikk (Saliseta albae)

A:1. Tomiz soyiidlik (Salix alba+S. caprea+
Salix triandra); 2. Yulgunlu-iydali-soytdlik (Salix
alba+Elaeagnus angustifolia+Tamarix meyeri)

F: Qoloms qovagqliq (Populeta gracilis)

A:1. Tomiz qovaqliq (Populus gracilis+Popu-
lus euphratica+Populus nigra);2. Soyudli-qovag-
hiq (Populus nigra+Salix triandra)

F: Kicik qaraagacliq (Ulmueta minor)

A: Soyudli-qovaqli-qaraagaclhiq (Ulmus minor
+Populus gracilis+Salix alba)



Formasiya sinfi: Enliyarpaqli dag mesolori

F: Sorq palidhigi (Querceta macrantherae)

A:1. Tomiz palidhiq (Quercus macranthera); 2.
Goyriisli-agcaqayinli-palidliq  (Quercus macran-
thera+Fraxinus exelsiortAcer bericum); 3. Yemi-
sanli-palidliq (Quercus macranthera+Crataegus
meyeri+C. orientalis)

F: Meyer yemisanlig1 (Crataegueta meyeri)

A:1. Armudlu-yemisanliq (Crataegus meyeri+
Pyrus salicifolia); 2. Almalhi-armudlu-palidli-yemi-
sanliq (Crataegus caucasica+Malus orientalis+
Pyrus salicifolia+Quercus macranthera

F: Sallaq tozagaciliq (Betuleta pendulae)

A:1. Qusarmudulu-tozagaciliq (Betula pendu-
la+Sorbus greaca); 2. Goyrisli-palidli-tozagaciliq
(Betula pendula+Quercus macranthera+Fraxinus
exelsior); 3. Soylidli-hiindiirotluglu-tozagaciliq (Be-
tula pendula+Salix caprea+Altherbosa)

Formasiya sinfi: Seyrok arid mesalori

F: Soyiidyarpaq armudluq (Pyrueta salicifo-
liae)

A: 1.Itburnulu-dovsanalmali-armudluq (Pyrus
salicifolia+P.caucasica+Cotoneaster melanocar-
pus+Rosa rapinii + R.canina + R. nisami);

2.Almali-yemisanli-armudluq (Pyrus salicifo-
lia+P.caucasica+Crataegus meyeri+Malus orien-
talis);

3. Palidli-ardicli-armudluq (Pyrus salicifo-
lia+Juniperus polycarpos+Quercus macranthera)

F: Turnefor dagdaganligi (Celtieta tournefortii)

A: Tomiz dagdaganliq (Celtis tournefortii+C.
caucasica)

Coman bitkiliyi. Bu tip demak olar ki, saquli
zonalliq iizro biitiin hiindiirliitk qursaqlarimi shats
edir. Subasar, ¢ala-¢omon, mesaalti, mesodonsonra-
ki1 ¢omon-kollug, subalp, alp va alp xalilar1 goman-
liklori yarimtiplorinds 14 formasiya sinfi, 42 forma-
siya vo 52 assosiasiyada yayilmisdir.

Subasar vo ¢ala (sucaq) ¢amanlori yarimtipi
daha ¢ox Qubadan Xinaliq istigamotinds dorslar vo
yaraganhqlarda (eni 20-30 m) vo Ismayill
yaraganliglarinda (sol eni 50 m, sag eni 205 m)
kondlorindon kegon saholorindo rast golinir.
Fitosenozun asas senozomalogatiricilorine taxillarin
Phleum pratense, Cynodon dactylon, Aeluropus
repens vo 8., paxlalilarin Lotus corniculatus,
Trifolium pratense, Lathyrus pratensis, Glycyrrhiza
glabra vo s., mixtolifotlarin iso Filipendula
ulmaria, Alhagi pseudalhagi, Ranunculus repens,
Plantago lanceolata voa s. novlori daxildir. Bu
yarimtip 2 formasiya sinifi, 6 formasiya, 10
assosiasiyaya ayrilmisdir.

Alp g¢omonlori yarimtipi hovzads subalp ¢o-
monlorinin toadricon yox olmasi ilo baglayir ki,
bazan bu kecidin sarhadlarini izlomak ¢atin olur.
Lakin bazi sahalards kegid olduqca kaskindir va ya
bu comonlordon biri itorok digori ilo ovozlenir.

Boyiik Qafgazin Yiiksok Dagliq Orazilarinin

Burada osas ¢imomologotiron taxillarin Hordeum
violaceum, Poa araratica vs s., cillorin Carex lepo-
rina, C. tristis va s., paxlahlarin Trifolium canes-
cens, Vicia elegans vo s., miixtalifotlarin iso Vero-
nica gentianoides, Potentilla argentea, Cerastium
purpurascens, Plantago atrata, Erigeron cauca-
sicus, Silene ruprechtii va s. novlaring rast golinir.
Bu yarimtip 2 formasiya sinifi, 3 formasiya, 5
assosiasiyaya ayrilmisdir.

Alp xalilar1 yarimtipi hévzads tundra igliminin
hokm siirdiiyli simal yamaclarin qayali, dasli-¢in-
qulli, gar va buzlaqlarla xarakterizo edilon subnival
va nival qursaqlarinda yayilmisdir. Burada sibyslor,
mamirlarin Pogonatum aloides, Polytrichastrum al-
pinum, quilarin Ceterax officinarum, Asplenium
septentrionale va s., ¢igakli bitkilorin iso yers saril-
mis vo ya yatiq formal kserofit vo sukkulent-
lorindon Minuartia imbricata, Draba siliquosa, D.
bryoides, Alopecurus textilis, Dichodon cerasto-
ides, Myosotis alpestris, Sibbaldia parviflora, Cam-
panula tridentata, Pedicularia crassirostris, Carum
caucasicum, Alchemilla sericea, Plantago saxatilis,
Taraxacum stevenii va s. ndvlari kigik qruplasmalar
omalo gatirirlor. Bu yarimtip 2 formasiya sinifi, 11
formasiya, 11 assosiasiyaya ayrilmisdir.

Yarim tip: Subasar va ¢ala (sucaq) ¢comonlor

Formasiya sinfi: Subasar ¢comonlor

F: Buynuzlu qurdotuluq (Loteta corniculatus)

A:1. Tomiz qurdotuluq (Lotus corniculatus);

2. Taxilli-cilli-miixtslifotlu-qurdotuluq (Lotus
corniculatus+Carex vesicaria+Cynodon dactylon
+Phleum pratense+Herbosa)

F: Comon yoncaligi (Trifolieta pratensis)

A: Tomiz yoncaliq (T7ifolium pratensis)

F: Cimli ayriqotuluq (Elitrigieta caespitosae)

A:Qarisiqtaxilli-ayriqotuluq (Elitrigia caespi-
tosa+Dactilis glomerata+Cynadon dactilon+Alo-
pecurus ventricosus+Phleum pratense).

F: Qaraagacyarpaq qusqonmazliq (Filipendu-
lata ulmaria)

A: Arpali-qusqonmazhq (Filipendula ulmaria
+Hordeum bulbosum+H. violaceum)

Formasiya sinfi: Cala (sucaq) ¢comonlor

F: Barmagqvari cayirliq (Cynodoeta dactylon)

A:1.Tomiz ¢ayirliq (Cynodon dactylon); 2. Yag-
tikanli-¢ayirliq (Cynodon  dactylon+Alhagi pseud-
alhagi) ;

3. Yulgunlu-cayirliq (Cynodon dactylon+Ta-
marix meyeri) ;

4. Biyanli-cayirhq (Cynodon dactylon+Gly-
cyrrhiza glabra)

F: Siirtinon qagancayirliq (Aeluropeta repens)

A: Tomiz qagangayirliq (deluropus repens)

Yarim tip: Mesgoalt, mesodon sonraki
¢omoanlor vo gomon-kolluglar

Formasiya sinfi: Taxilli-cilli-miixtalifotlu me-
soalt1 comonlor

61



Ibadullayeva va b.

F: Tiikliimeyvo bashotluq (Poterieta lasiocar-
pun)

A: Tongalotulu-bagliotluq (Poterium lasiocar-
pum+Bromus racemosus)

F: Diz qaytarmaliq (Potentilleta rectae)

A:Qirticli-yovsanli-qaytarmaliq (Potentilla
recta+Poa araratica+Artemisia absinthum)

F: Qomgin cillik (Cariceta tristis)

As: Taxilli-cillik (Carex tristis+Echinochloa
crusgalli+Aeluropus repens)

Formasiya sinfi: Taxilli-paxlali-miixtolifotlu
comon-kolluglar

F: Bordzilovski amoriyalig1 (Amorieta bordzi-
lowskyi)

A:1. Qantoparli-amorialiq (Amorietum bordzil-
owskyi+Cephalaria procera;

2. Dilganadanhi-qirticli-largalik (Vicia elegans
+Poa bulbosa+Galium verum)

Formasiya sinfi: Mesadon
¢omonlor

F: Tiikvari tarlaotuluq (Agrostieta capillaris)

A: Paxlali-miixtalifotlu-tarlaotuluq (Agrostis
capillaris+Vicia variagilis+Herbosa)

Yarim tip: Yiiksok dagligin subalp ¢comanlori

Formasiya sinfi: Hiindiirotlu subalp ¢omanlor

F: Soganaqli cacixliq (Chaerophylleta bulbo-
sum)

A: Tomiz cacixliq (Chaerophyllum bulbosum
+Chaerophyllum aureum)

F: Kigik qaytarmaliq (Thalictrueta minus)

A: Tomiz qaytarmaliq (Thalictrum minus)

F: Sortkonaryarpaq baldirganliq (Heracleta
trachylomae)

A: Tomiz baldirqanliq (Heracleum trachy-
loma)

F: Burunlu keponok¢icklik (Aconiteta nasu-
tum)

A: Baldirqanli-avalikli-koponokgigoklik (Aco-
nitum  nasutum+tHeracleum trachyloma+Rumex
alpestris+R. acetosa)

F: Enliyarpaq ovaliklik (Rumceta alpestris)

A: Tomiz avaliklik (Rumex alpestris)

F: Iriyarpaq doronikumluq (Doroniceta mac-
rophyllum)

A: Tomiz doronikumluq (Doronicum macro-
phyllum)

F: Col qanqalligi (Cirsieta arvense)

A: Tomiz qanqalliq (Cirsium arvense)

Formasiya sinfi: Paxlali-miixtolifotlu subalp
¢omonlor

F: Anatoli noxudlugu (Cicereta anatolicum)

A: Giilabatinli-daziotulu-noxudluq (Cicer ana-
tolicum~+Pulsatilla violaceaetHypericum perfora-
tum)

Formasiya sinfi: Quru taxilli subalp ¢gomonlor

F: Uzanan agbigliq (Nardueta strictae)

A: Topalli-agbigliq (Nardurus stricta+Festuca

sonraki quru
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valesiaca)

F: Sortyarpaq topalliq (Festuceta sclerophyl-
lae)

A:1. Sirponcoli-topalliq (Festuca sclerophyl-
la+Alchemilla sericeae);

2.Tonqalotulu-topalliq (Festuca sclerophyl-
la+Bromus racemosus)

F: Basiq qurticliq (Poaeta compressa)

A: Sirpancali-siyavli-qirticliq (Poa compres-
sa+Stipa capillata+Alchmilla epipsila)

Formasiya sinfi: Nomli (mezofil)
¢omonlor

F: Bonovsayi arpaliq (Hordeta violaceum)

A:Yoncali-amoriyali-arpaliq (Hordeum violace-
um+H.bulbosum+Amoria ambigua+Trifolium mon-
tana)

F: Goylumtiil acigicoklik (Gentianeta angulo-
sae)

A: Tomiz acigi¢oklik (Gentiana angulosa)

F: Topacikli otirsahliq (Geranieta collinum)

A: Yoncali-otirsahliq (Geranieta collinum+G.
divaricatum+Trifolium trichocephalum+ T. canes-
cens)

Formasiya sinfi: Geofitli subalp ¢omanlor

F: Qarabondvsoyi soganliq (Allieta atroviola-
ceum)

A: Tomiz soganlq (Allium atroviolaceum+A.
kunthianum+ A. mariae)

F: Kiramitvari siisanlik ({/rieta imbricata)

A:Tomiz siisenlik (Iris imbricata); 2.Mixte-
lifotlu-stisanlik ({ris imbricata+1. lycotis+Herbosa)

F: Yasilimtilsar1 qazsoganiliq (Gageta chlo-
ranthae)

A: Tomiz qazsoganiliq (Gagea chlorantha)

F: Gorkomli ¢irislik (Eremureta spectabilis)

A: Govonli-giriglik (Eremurus spectabilis+
Astragalus finitimus)

Yarim tip: Yiiksok dagligin alp ¢comonlori

Formasiya sinfi: Qarigiq taxilli alp ¢omanlar

F: Lifli tillkiiquyruguluq (4/opecureta textilis)

A: Pisikquyrugulu-tillkiiquyruguluq (A4lopecu-
rum textilis+Phleum pratense)

F: Lazistan tarlaotuluq (4grosteta lazicae)

A: Topalli-tarlaotuluq (Agrostis lazica+Fes-
tuca valesiaca)

Formasiya sinfi: Cilli-taxilli-paxlali-miixtalif-
otlu alp ¢gomanlor

F: Qomgin cillik (Carexeta tristis)

A:1. Tomiz cillik (Carex tristis);

2.Goavanli-topalli-cillik (Carex tristis+Festuca
chalcophaea+Astragalus alpinus);

3.Sirpancali-topalli-cillik (Carex tristis+F. va-
lesiaca+Alchemilla sericea)

Yarim tip: Yiksok dagligin tundura tipli
subnival vo nival qursaginin alp xalilar1

Formasiya sinfi: Nomli alp xalilar

F: Gensiyanvari bulaqotuluq (Veroniceta gen-

subalp



tianoides)

A:Unutmamanili-bulaqotuluq (Veronica gentia-
noides+V.anagallis-aquaticat+Myosotis alpestris)

F: Alp c1ghg1 (Junceta alpigenus)

A: Tomiz cighq (Juncus alpigenus)

F: Haqiqi fikarialiq (Ficarieta ficarioides)

A: Tomiz fikarialiq (Ficaria ficarioides)

Formasiya sinfi: Dasli, ¢cinqilli alp xalilari

F: Xirdagicak sibbaldiyaliq (Sibbaldieta parvi-
florae)

A: Xirdagicok va yaricilpaq sibbaldiyaliglar
(Sibbaldia parviflora+S. semiglabra)

F: Ucdisli zonggicoklik (Campanuleta triden-
tate)

A: Tomiz zanggi¢oklik (Campanula
tate)

F: Ayzon cinotulugu (Minuariteta aizoides)

A: Bagayarpagili-cinotuluq (Minuartia aizo-
ides+Plantago atrata)

F: Sisburun yuvaotuluq (Pedicularieta cras-
Sirostris)

A: Bozqovqacli-yuvaotuluq (Pedicularis cras-
sirostris+Physoptychis caspica)

F: Qafqaz ziroliyi (Carumeta caucasicum)

A: Tomiz ziralik (Carum caucasicum)

F: Ipayi sirpancalik (Alchemilleta sericeae)

A: Tomiz sirpancalik (4lchemilla sericea)

F: Dasliq bagayarpagilig1 (Plantageta saxatilis)

A: Tomiz bagayarpagiliq (Plantago saxatilis)

F: Steven zancirotulugu (Taraxaceta stevenii)

A: Tomiz zoncirotuluq (Taraxacum stevenii)

Su-bataqhq bitkiliyi. Bu bitkilik tipi tadqiqat
orazisinde o qodor do genis yayilmamisdir. Batag-
liglar osason diizanliklords yagis sularinin toplan-
dig1 vo qrunt sularinin satho yaxin oldugu yerlordo
omolo golir. Yiiksok dag qursaqlarinda, bulaglarin,
tobii vo siini gollerin yaxinliglarinda bataqliq
oraziloro rast golinir. Bu bataqliglarda Veronica
anagalis-aquatica, Mehtha longifolia, M. aquatica,
Rumex acetosa, Carex vesicaria, Bolboshoenus ma-
ritimus, Triglochin palustre, Typha latifolia, Phrag-
mites australis, Butomus umbellatus, Sparganium
emersum, Epilobium nervosum, Juncus compressus,
Caltha polypetala, Alopecurus arundinaceus va s.
novloro rast golinir.

Formasiya sinfi: Suiistii, su iizorinds iizon va
suya batmisg asil su bitkilori

F: Lakisman ciyonliyi (Typheta laxmannii)

A:1.Tomiz ciyanlik (Typha laxmannii+Typha
minima+T. latifolia), 2. Qamisli-ciyonlik (7ypha
laxmannii+Phragmites australis);3. Taxilli-ciyanlik
(Typha laxmannii+Poa trivialis)

F: Balaca sugiiliiliik (Lemneta minor)

A: Tomiz sugiiliiliik (Lemna minor+L. trisul-
cata)

F: Su bibarli qirxbugumluq (Persicarieta hyd-

ropiper)

triden-
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A: Tomiz quxbugumluq (Persicaria hyd-
ropiper)

F: Bugumlu sugicayilik (Potamogeta nodosus)

A:1. Tomiz sugicoyilik (Potamogeton nodo-
sus); 2. Qumral sugicayilik (Potamogeton crispus)

Formasiya sinfi: Suda-quruda yasayan su-
bataqliq bitkilori

F: Doniz liqverlik (Bolboshoeneta maritimus)

A:  Qamigli-ciyanli-liqvarlik  (Bolboshoenus
maritimus+Typha laxmannii+Phragmites austra-
lis)

F: Bataqliq batdaqlicalig1 (Eleochareta palus-
tris)

A: Tomiz batdaqlicaliq (Eleocharis palustris)

F: Lolo salamaleykiimliik (Cypereta longus)

A: Tomiz salamoaleykiimliik (Cyperus longus)

Formasiya sinfi: Sahil su-bataqliq bitkilari

F: Daginiq c1gliq (Junceta effusus)

A: Tomiz cighq (Juncus effusus+J. bufonius)

F: Conub qamishig1 (Phragmiteta australis)

A: Cilli-qamighq (Phragmites australis+Ca-
rexeta vesicariae)

Formasiya sinfi: Subalp vo alp su-bataqliq
bitkilori

F: Salximvari xaggiiliilik (Senecieta race-
mosus)

A: Tomiz xaggiiliilik (Senecio racemosus)

F: Siinbiili isiqotuluq (Luzuleta spicatae)

A: Cilli-ayrigotulu-isiqotuluq (Luzula spicata+
Carex canescens+Elitrigia caespitosa)

F: Nom mamirotuluq (Sagineta procumbens)

A: Tomiz mamirotuluq (Sagina procumbens)

F: Coxlagakli kaltaliq (Caltheta polypetalae)

A: Tomiz kaltaliq (Caltha polypetala)

Qaya vo tokiintii bitkiliyi. Bu bitkilik tipi bii-
tiin dagliq qursaqglari shato edir. 2 formasiya sinfin-
ds (qaya bitkileri vo tokiintii bitkilori) yayilmisdir.
Burada Saxifraga pontica, Sedum tenellum, Ery-
simum pulchellum, Dianthus orientalis, Campanula
bayerniana, Cotoneaster integerrimus, Rhamnus
pallasii, Ephedra procera, Juniperus, Crataegus va
Rosa cinsinin ndvlorino rast golinir. Dayaniglh
tokiintiilorin torkibindo Vicia ciceroidea, Anthemis
iberica, Nepeta buschii, Pyrethrum kotschyi, Cirsi-
um tomentosum, Jurinella subacaulis, Thalictrum
sultanabadense, Ranunculus caucasicus, qisman
horakatli hissasinds iso Vicia varia, Oxyria digyna,
Sibbaldia semiglabra, Nonea pulla vo s. ndvlor
xususils segilirlor.

Vaha bitkiliyi. Bu bitkilik tipi yasayis diizen-
liklorinds, orta dagliq qursaqda baglarin orazilsrini
va suvarilan madeni tarlalar1 shate edir. Onlarin tor-
kibinds agac vo kollarm: Platanus orientalis, Jug-
lans regia, Populus gracilis, Fraxinus exelsior, Sa-
lix alba, Ulmus scabra, Elaeagnus angustifolia vo
s., ¢oxillik otlarin isa Onobrychis transcaucasica,
Hordeum bulbosum, Symphytum asperum, Falcaria
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vulgaris, Melilotus Agrimonia eupatoria Vo S.,
hamginin zararli va zaharli ndvlarins rast galinir.
Beloalikla, Sahdag Milli Parkinin bitki ortiiyiin-
doa 6 bitkilik tipi, 25 formasiya sinifi, 72 formasiya,
99 assosiasiya miioyyanlosdirilmigdir. Bitkiliyi
formalagdiran asas botaniki qruplar agaclar vo vo
kolluglardir, miixtslifotlar va taxillar da orazids tez-
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Kaaccnpuxanus Pacrureasnoctu Beicokoropsst boasmoro Kapkasa
C.A. U6anynnaeBa, A.b.Mycradaes, I'.I1L.I1Tupanuena

Unemumym 6omanuxu HAHA
Munucmepcmao sxonocuu u npupoonsix pecypcos Azepbatioscanckou Pecnyonuxu

[Ipu monutopuHre pacrurenbHoctd HanmonaneHoro Ilapka Illaxmar Obutn oOHapy)keHBI 25 KiaccoB
¢dopmanuii, 72 dopmauun u 99 accoumanuii, chopMupoBaBIIMXCS B 6 pacTUTENbHBIX THmax. Jleca u
KYCTapHHKH COCTAaBJISIOT OCHOBHYIO 4YacTb (DOPMUPOBAHMS PACTUTEIBHOCTH, IMOJSHBI, CyOaJbIHHCKUE U
ANBIINNCKNE TOPOKKH TAK)KE XOPOIIO PA3BUTHI, HO TOIBKO HE3HAYHUTENBHO XapaKTEPU30BaHbI TYTalCKUMH,
BO/IHO-0OJIOTHCTBIMU U 3aTOIUIEHHBIMU TPYTIIAPOBKAMH.

Knrwwueevie cnoea: bHorvwou Kasxkaz, I[llaxoae, mun pacmumenbHOCMU, opmayus,
accoyuayus

8bICOKO20PbE,

Classification Of Vegetation Of High Upland Territories Of The Big Caucasus
ibadullayeva S.J., Mustafayev A.B., Shiraliyeva G.Sh.
Institute of Botany, ANAS

Ministry of Ecology and Natural Resources of Azerbaijan Republic

The monitoring of Shahdag National Park Vegetation revealed 25 formation classes, 72 formations, and 99
associations formed within six vegetation types. The major elements of vegetation are forests and bushes.
Glades, subalp and alp paths are also developed; however, tugai, submerged and wetland groupings are not
much common in this land.

Key words: Big Caucasus, Shahdag, vegetation type, formation, association
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Peosnnedanorpapuueckue Ilokazarenu Y Jiun IMoapocrkoBo-FOHOmIECKOro
Bo3spacra B Hopme u npu Berero-Cocyaucroii Jlucronun

Y.P. P3aeB

Unemumym  puzuonocuu umenu A.U.Kapaesa HAHA, yn. [llapugh-3ade, 78, Baxy AZ 1100, Azepbaiioxncan:
E- mail: nfmik.s.(a) mail.ru

B cratbe npuBeaensl peorpapuueckue (PI') 1anHble 0 PyHKIMOHAIBLHOM COCTOSIHUM KPOBEHOCHBIX
COCY/0B JIOOHOH M 3aTbLIIOYHOM J0J1eli KOPbI FOJIOBHOI'O0 MO3ra 310POBbIX U 00JIbHBIX C BereTo-cocy-
auctoii nucrtonmeii (BCJ) moapocTkoB u oHomieii 15-18 jer. YceranoBaeno Haguuue y jun ¢ BC/{
TUINep- U TMNOTOHMYECKOr0 THNA 3HAYMTEIbHBLIX M3MEHEHUH B MOKAa3aTeJsix peodHuedansorpaMmm
(PAI) mo cpaBHEHHUIO C HOPMOIi, YTO YKa3bIBaeT HA BO3MOKHOCTh Pa3BUTHSA Y IOHBIX JINI HAPYIICHHI
TOHYCA B OTJEJbHBIX COCYAUCTBIX CETAX LEePedpaJIbHOI0 KPOBOOOpALIEHUS

Knwueevie cnosa: 10106101 M0O32, 10OHAS U 3AMBLIOYHAS OOJZ}Z, KOpbl 20JI06HO20 MO32a, peoepammda, eece-

mMo-cocyoucmasn OUCMoHUs, yepebpaibHble cocyObl, MOHYC

BBEJIEHUWE

B Bo3pacTHO! (hM3HMOJIOTHM TMOAPOCTKOBBIM
BO3pacT pacCMaTPHUBAETCS KaK IEPeIOMHBIN (KpH-
THYECKUN) TIEPHO] TIEPEyCTPOHCTBA MHOTHX (yHK-
UOHAJBHBIX CUCTEM M MEXKCHCTEMHBIX (H3HOJIO-
TUYECKUX W METa0OJIMYECKUX CBs3el B pa3BUBalO-
IeMcsl OpraHu3Me denoBeka. B aToM Bo3pacte y
JuI, (U3AYECKH U AYXOBHO PacTyIIMX M HaXond-
IIUXCS B PA3IMYHBIX COIUATBHBIX YCIOBHUSAX, MOTYT
00HApYXUBAThCA P MPEXOMAMNX I yCTOHYN-
BbIX HEPBHO-COMAaTHYECKHX, BET€TaTUBHBIX U Cep-
JICYHO-COCYJUCTBIX HapyIIEHWH, 4TO BBI3BIBACT Yy
(hM3HONIOTOB, KIMHUIUCTOB H OpPraHOB 3PaBoO-
OXpaHEHHUsI Cephe3HyI0 03a00YEHHOCTh W TPEBOTY.
Y NOAPOCTKOB M IOHOUIEHM YacTO BCTPEYAIOTCS
HEBPO3bl, HApYIIEHUs NCUXO(U3NOTIOTUIECKUX TT0-
Ka3aTeleH, NenpecCHy, TUCTOHUH Pa3ITuIHON (op-
™Mbl (Beitn u ap.,1981; Kamoxuas, 1981; Amnmax-
BepAuEB U 1p.,1995; 2007).

Ocoboe BHUMaHHE YIENSUIM M IMPOJODKAIOT
YAETATh W3YYCHHIO 3aTSHKHBIX (POpM  HapyIIeHUH
TOHYyCa NEepUPEPHUUECKIX M LEHTPaIbHBIX (MO3ro-
BBIX) KPOBEHOCHBIX COCYJZIOB JETCKOTO U TIOJAPOCT-
KoBoro opranusma (PyOunmreiin, Kabanosa, 1983;
TomboBunea, 2007). OpmHako B IUTepaType HE
YacTO MOSIBISIIOTCA CIICIHaIbHbIe pabOoThbl, MOCBS-
[ICHHBIE JeTATbHOMY HW3YYEeHHUIO COCTOSIHHUS T'eMO-
JUHAMHMKH B TOJIOBHOM MO3T€ KaK y 3/J0POBBIX MOJ-
POCTKOB U IOHOLIEH, TaK U IpU Pa3BUTUH y HUX TOH
WA HOH (OPMBI COCYTUCTOMN TUCTOHHH, 1 OCOOCH-
HO TIpW LIepeOpaIbHOM, THIIEP- B TUIIOTOHUYECKOM
TUMNAX BETreTO-COCYAMCTOM TUCTOHHH.

Hactosmas paboTa Oblia HaleieHa IMEHHO Ha
W3YYEHUE HEKOTOPBIX CTOPOH 3TOH aKTyaJbHOU
pOOIEMBI.

UccnenoBanus mpoBOAUIN Y 370POBBIX Majlb-
YUKOB-TIOJIPOCTKOB | FoHOMIeH 15-18 mer, mobpo-
BOJILHO COTJIACHUBIIUXCS JJIS TECTHPOBAHHA, U Yy
JII] TAKOBO K€ BO3pacTa W I0JIa, OOPATHBIIHXCS B
KIMHUKY JUIS JUArHOCTUKH BETeTO-COCYIIHCTOM
nmucrornu (BCJI). K o6cienoBannto OBLTH MpHUBITE-
gensl 30 s 370poBBIX U 30 OONBHBIX C CHIMII-
tomamu (BCJI) pasuoro Tuma.

Jns u3ydeHus nokasatesied KpOBEHOCHBIX CO-
CyIIOB TOJIOBHOTO MO3Ta 3JIOPOBBIX W OONBHBIX C
BC/I moapocTKoB U IOHOIIEH MPUMEHIIA HEUHBA-
3WBHBIN peodHIedarorpaduueckuii METo1 aBTOMa-
THYECKOTO OO0CJIeNOBaHUs IepeOpanbHOW TeMOIH-
Hamuku  (Jenker, 1986). DToT Merox mo3BOISET
0o0Jiee TOYHO ONMPeACTUTh MOP(O-(HYHKIIHOHAITEHOES
COCTOSIHHE KPOBEHOCHBIX COCYJOB I'OJOBHOI'O MO3-
ra, uX TOHYC, DJACTHYHOCTH, YIIPYTO-BSI3KUE CBOM-
CTBa, DJICKTPUUECKOE COMPOTUBJICHUE TKaHEW TIo-
JIOBHOTO MO3ra K BHYTPHUMO3TOBOMY KPOBOTOKY U
JIpyTHe ToKa3aTelld COCYIUCTOrO pycia B TOW HIIN
MHOM MakpOCTPYKTYPHOI 4acTH TOJIOBHOI'O MO3Ta.

Peosnuedanorpammer (POI) caumanu ot AByX
Y9acTKOB OOJBIIUX MOyIIAPHA TOJIOBHOTO MO3Ta —
oT JIOOHOM ¥ 3aTBIIOYHON JIOJIEH MPABOTO U JIEBOTO
noytymapus. JJIEKTPOJbl CHEIHANIBHOIO Ha3zHaye-
HUSl HaKJIAJbIBAIM Ha KOXXY BBHIOpAaHHBIX HAMH 4Ya-
crei mo3ra. g mojiyyeHus peorpamm uepes Te-
JIO TPOIYCKAIN MEPEMEHHBIN TOK Maloi Cuibl (He
6onee 10 MA), co3maBaeMbIH CICIHMAIBHBIM TeHE-
patopoMm. Peosnmedanorpaduueckne KpuBBIE 3a-
MUCHIBAIM  Ha peorpadax YeThIpEXKaHATBHBIX
(UPI' — 4M). Takue peorpaduyeckue MNpUOOPHI
MTO3BOJISIOT peTUCTpupoBaTh POIT omHOBpeMEHHO
OT HECKOJIbKHX MOJIeil KOpBhl OONBIINX MOTyIIapuit
TOJOBHOTO Mo3ra. [Ipu OWIIONSAPHOM OTBEICHUU
PEOrpaMMANIEKTPOJIBI CITY)KAIH OIHOBPEMEHHO B
KauecTBE MOMNAIOIINNA AIEKTPUUYECKUA TOK U H3Me-
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putenpHBIA. PO’ cHEMany B TEIOM MTOMEIICHUH B
OJIHO U TOKE BpeMsl JHS, depe3 2 Jaca mocie mpué-

Ma TTHIIH, B TTOJIOXKEHUH JI&Ka Ha CIIUHE, C TIepephI-
Bamu Ha 15-20 MUHYT IS OTIBIXA.

OFMd 3xapoB. BEFMd I'nmoToH. OFMd rumepToH. OFMd kap qpai.
B FNMs3aapoe. OFMsI'mmoToH. EFMSsrimepToH. OFNMs kap aa.
B Omd z3apoe. EOmd I'umoToH. OOmd rumepToH. 0 Omd kap miamn.
B Oms 2aap oB. B OmsT'HmoToH. B O1n s riumep ToH. B O s Rap THaI.
025 (1 0] ——
L] L]
0.20
0.1=
0.10
0.05
0.00
FH PA
OFMd zaapos. EFMd I'mmoToH. OFMd rumepToH. OFMd kap quai.
EFMs znap oB. OFMsT'HIIoToH. B FMSsrumepToH. OFMskapaa.
HOmd 3xapos. H Omd I'mmmoToH. 0 Omd rumepToH. OOmd gap amai.
B Oms 3aap oB. B Oms I'mmaoToH. B O1n s rumep ToH. B O s Rap jHaI.
025 (1 0] ——
L] L]
0.2
0.1=
0.1
0.05
L]
FH PA

Puc.1. AMmuntyansie (B mV-ax) usmeHenust peosnuedanorpapuueckux (P u PA) nokasaresneil KpoBOHaINoJIHEHHS B
COCYIUCTBIX CETSX MPABO U JICBOMOIYIIAPHON (PPOHTAIBHOM (JIOOHOM) M OKIMITMTAILHON (3aTHUIOYHOMN) JIOJICH TOJIOB-
HOTO Mo3ra 370poBbIX 1 00sbHBIX BCJI ronomeit 15-18 ner (*p<0,05, ** p<0,01, ***p<0,001).

OFMd zgapoB. B FMd I'HiioToH. OFMd riumepToH. OFMd gap a1
BFMs3aapos. OFMsI'mmoToH. EFMSsrimepToH. OFNMs kap aa.
HOmd 3xapos. B Omd I'nmoToH. OOmd rumepToH. 0 Omd gap amai.
B Oms3aapoB. B OmsT'mmmoTon. B OmsrumepTos. B Oms gap [HaL.
P P LT ki
L] L]
LT Y & &
rxy SRR aad* o * s & *
AT AP HH'T. Amact. HET.

Puc. 2. [IponienTHOE cooTHOMIEHHE peodHLedanorpaduieckux (A/T, TMKponHAEKCca U TNACTUHJEKCA) COCY -
CTBIX CETSX MPABO U JIEBOTIOIYIIAPHOW (hPOHTATBHOH (JJOOHOI) M OKCHIIUTATBHOM (3aTBUIOYHOM) HOITeit
TOJIOBHOTO MO3Ta 340poBHIX 1 00mpHEIX BC/I roromeit 15-18 met (*p<0,05, ** p<0,01, ***p<0,001).
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V.P. P3aes

PE3YJIBTATBI U UX OBCYXJIEHUE

Ha ocHOBaHMM mOMy4YeHHBIX peodHIEdaNo-
rpaMM OBUIM COCTaBJEHBI COOTBETCTBYIOIIWE AHA-
rpammel (Puc.1 u 2), KoTopble XapakTepu3yIoT ciie-
JOYIOIIME OCHOBHBIE TIOKa3aTelu TIeMOJUHAMHUKHU
TOJIOBHOTO MO3Ta.

1. Peorpaduueckuit wuHnexkc (PU) — otpaxkato-
M CTeNeHb KPOBOHAIONHEHHs apTepHalb-
HBIX COCYJIOB MO3Ta;

2. Awmmmatynel peorpamm (PA) — orpakarormiue
KPOBOHAIIOJTHEHUSI MO3TOBBIX COCY/IOB B a0-
COJIIOTHBIX BEJTUYHMHAX;

3. CooTHouieHue aMITTUTYAbI K Bpemenu (A/T);

4. JluxpoTudeckuii MHAEKC — MOoKa3aTelb COCY-
JUICTOTO CONPOTHUBIICHUS;

5. Jlumactonuuyeckuil MHIEKC — COOTHOIICHHUE aM-
IUTATYABl TAACTOJIMYECKON BOJHBI K peorpa-
¢duueckoit ammuryzae (PA).

AMITUTUTYIHBIE XapaKTEPUCTHKH BBIPaXKCHBI B
mukpoBoibTax (MV). PU u PA, momydeHnsie mpu
MIPaBOIOIYIIAPHOM OTBEICHUH, OOO3HAYEHBI Kak
(poHTOMacTOMMANBHEIH JekcTpa (Dwmn), mpu Jie-
BOMOJYIIAPHOM (POHTOMACTOAMAILHOM OTBEJIe-
HHU - KaK ()POHTOMACTONHATILHEIA cuHCTpa (DPMmC),
IIPU MPABOMOJIYIIAPHOM U JICBOIOJIYIIAPHOM OK-
YUMHATAIBHBIX MAaCTOTUAIIBHBIX OTBEICHHSX, COOT-
BETCTBEHHO, Kak Oma u Omc.

Y HOAPOCTKOB M IOHOIIEH, y KOTOPBIX OBUIH
obOHapyxenbl cumnToMbl BCJI, u3mepenue peosH-
nedamordgudecknx mokaszareneit MpoOBOAWIOCH TIO
tpem tunam BC/l-rumoToHHYecKOMy, THIEPTOHH-
YECKOMY M KapIHallbHOMY, YTO TaKXe OTPaKCHO B
muarpammax (Puc.1). B muarpammax (Puc.2) moka-
3aHO TPOIEHTHOE COOTHOIIECHWE peodHIedano-
rpapuuecKix aMmInIuTy Ko BpemeHu (A/T), a Tak-
e TUKPO,- U JUACTOMHIEKCHI PEOrpamMM.

CymMmupys TIOTy4deHHbIE NaHHBIE, MOXKHO OT-
METHUTh, YTO Y 3/I0POBBIX JIHII MOAPOCTKOBO- FOHO-
meckoro Bo3pacta P u PA nokasarenu kak npu
Oma u OMce — 0TBeIEHUAX, TaK U npu OMa u Omc —
OTBEJICHUSIX BBIPAXKEHBI HEOJUHAKOBO U IPOSBIIA-
I0TCSl B Pa3HBIX peorpaduuecKkux avanasoHax. [lo-
noOHas KapTHHa B peodHiedanorpaMMax oTpaxa-
€T, cKkopee u OOoIbIlle BCeTro, MHANBUIYAIbHbBIE Xa-
PaKTEpUCTUKH CTAaHOBJICHHs peorpaduvecKkux Io-
Kas3aTeneil TOJIOBHOTO MO3ra B 3TOM Bo3pacTe. Y
37I0pOBBIX MOJAPOCTKOB U IOHOIIEH a0 18 ner kpo-
BOHAIOJIHEHUE COCY0B MO3Ta IOCTETIEHHO BO3pac-
taeT. HekoTophie aBTOPHI YKa3bIBAIOT, YTO HAUMHAS
¢ 13 mer, y ManbuMKOB B CTAaHOBJICHHH BOJHOBOTO
criekTpa D3OI -KapTHHBI MO3Ta TaKXe HaOIroMaeTcs
aHaloru4Hass cutyanus (AlDiaxeepaueB u p.,

1995; Clark et al., 2001).

ITo mHamwmM AaHHBIM, Y JHII C TUIEPTOHHYE-
ckum tunoM BCJl mokazatenu PU mposastorcs
OoJiee BBIPAKEHHO KaK TPH TPaBO—H JIEBO(YPOH-
TaJbHBIX, TAK U MPABO— U JIEBOOKIIUITUTAIHHBIX OT-
BeneHusax POI. ¥V Hux PA-mokasatens Takxe mpo-
SIBIISIETCS SIPKO, HEXKEIH Y JIUI C THIIOTOHUYECKON U
kapmuanpHOi popmamu  BCJI. Iukpo- u muacro-
UHICKCHI ~ TOXKE PETHCTPUPYIOTCS Y HHX IIO0-
pazHoMy U 3aBucAT oT Tuna BCJl u MO3roBbIx
obmacteit peructpanum. Cieayer OTMETHTH, UTO
MOJIyICHHBIE HAaMU peodHIiedanorpaduueckue cBe-
JICHUsI Y MOJPOCTKOB M IOHOLIEH B psAle MO3ULHUAX
HE IPOTHBOpEYaT JaHHBIM APYTUX HCCIenoBaTeneit
(PyOunmreitn, Kabanosa, 1983).
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Yeniyetma-Ganc Yasinda Olan Saxslords Normada vo Vegeto-Damar Distoniyas1 Zamani
Reoensefaloqrafik Gostoricilor

U.R.Rzayev
AMEA A.I. Qarayev adina Fiziologiya Institutu
Mogalodo 15-18 yasinda olan saglam vo vegeto-damar distoniyali (VDD) yeniyetmo vo gonclords bas beynin
alin va anso paylarinin qan damarlarinin funksional vaziyysti haqda reoqrafik (RQ) mslumatlar verilmisdir.
VDD-nin hiper- vo hipotonik formalari olan soxslorin reoensefaloqramlarinda (REQ) gostaricilorinds
ohomiyyatli doyisikliklorin olmasi miioyyon edilmisdir ki, bu da yeniyetmo soxslordo serebral gan dévraninin

ayri-ayr1 soboakoalorinds damar tonusunun pozulmasi halgarimin inkisaf etmasinin miimkiinliiyiinii gostarir.

Agar sozlar: Beyin, reogram, alin payi, ansa payi, vegeto-damar distoniya, serebral damarlar, tonus

Reoencephalographic Parametrs in Teenagers and Young Persons in Norm and Under
Vegetocirculatory Dystonia

U.R.Rzaev
Institute of Physiology named after A.1. Karayev, ANAS
The article presents reographic data on functional status of blood vessels of frontal and occipital portions of
brain cortex in healthy teenagers and young men (15-18 years old) and patients with vegetocirculatory dys-
tonia. The results show significant changes in indexes of reoencephalogram relative to norm that reflects

possibility of development of tonus disturbances in single cerebral circulatory nets in young persons.

Key words: Brain, reograms, frontal and occipital cortical portions, vegetocirculatory dystonia, cerebral
vessels, tonus
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Xazar Va Pirallah1 Rayonlarinin Texnogen Cirklonmis 9razilorinin Bitki

Ortiiyiiniin Oyranilmosi

T.S. Mommoadov, H.H. 9sadov, M.Y. Haosonova

AMEA Dendrologiya Institutu, Mardokan qasabasi, S.Yesenin kii¢., 89, Baki AZ1044, Azorbaycan;

*E-mail: Dendrary@mail.az

Mboqalods Xozor Vo Pirallahi rayonlarinin texnogen cirklonmis torpaq orazilorinin tabii vo madoni
soraitdo yayilan bitkilorinin miixtslif inkisaf fazalarinda herbarilori toplanilmig, kataloga salinmis vo
laboratoriyada onlarin tayinati aparilmisdir. Texnogen cirklonmis torpaqlarda rast gslinon agac va
kol bitkilorinin yayllma areallar1 miioyyonlasdirilmis, Azorbaycan vo latin dillorinds siyahis1 tortib
edilmisdir. Endemik agac vo cinslorin yayilma areallari miisyyanlosdirilmis, onlarin texnogen
cirklonmis torpaqlarda rastgolms amsah miisyyanlasdirilmisdir.

Acar sozlor: Texnogen ¢irklonmo, ekosistem, endemik

Bitkilor tobistin torkib hissasi olub, miihitin
miihafizesinda boylik rol oynayirlar. Tabii miihitde
ekoloji tarazligin saxlanmasinda bitkilor olduqca
boyiikk ohomiyyoto malikdirlor. Bu baximdan,
ekosistemlorin etibarli miihafizasi, flora va bio-
miixtolifliyin qorunmasi mogsadils 1966-c1 ilda
Qobustan qorugu, daha sonra Abseron Milli parki
yaradilmig vo burada osason otlar, yarimkollar,
kollar, agaclar vo heyvanlarin miihafizasi togkil
olunmusdur.

Yagilliglarin  salinmasi insanlarin  saglamli-
ginda xiisusi ohamiyyat kosb edir. Miiasir dovrds
miixtolif nov agac vo kol bitkilorindon istifado
etmoklo ¢irklonmis saholorin tomizlonmaosi gismon
do olsa mimkiindiir. Abseronun texnogen
cirklonmis torpaq orazilorinin bitki Ortiiyiliniin
Oyronilmoesi, onlarin girklonmoyo davamlilig1, bozi
orazilorin neft vo neft tullantilarindan tomizlonms-
sina onlarin tasirinin dyronilmasi, eloce do torpag-
larin miinbitliyinin artirtlmasina shomiyystinin
tadqiq edilmasi aktual masalalardandir.

Abseronun quru iqlim sgoraitindo bitkilorin,
xilisuson agac vo kollarin tobii olaraq yayilmasi
bioekoloji cohotdon yiiksok qiymot-londirilmolidir.
Bels iglim-torpaq soraitinds kolcuq, yarimkol, kol
vo miixtolif agac novleri-nin yayilmasi ovazsiz
sarvotdir. Biosferin canli linsiirlori sirasinda bitkilor
ovazsiz rol oynamaqgdadir. Hor bir bitki ndviiniin
Ozlinomoxsus tarixi uygunlagma solnamaesi vardir.
Bu baximdan, moévcud olan bitki ndvlerinin
bioekoloji mahiyyati ovozsizdir. Bitki ndvlorinin
timumi sayma goro Azorbaycan florasinin xeyli
zongin olmasi malumdur. Qafqazda yayilmis bitki
novlorinin imumi miqdarinin 68%-nin respublika-
mizin payma diigmesi, floranin zongin vo bitki
oOrtllyliniin rongarong olmasi, onun fiziki-cografi,
tobii-tarixi goratinin miixtslifliyi vo hamginin uzaq
floristik saholarin tosiri altinda formalagmis miirak-

kab tarixi ilo slagalondirilmalidir.

Azorbaycan florasinin zongin olmasina baxma-
yaraq, Abseron yarimadasinda veo xiisusilo, Xozor
donizi sahilindo tobii bitki ortliyii ¢ox azdir. Torpaq
orazilorinin texnogen g¢irklonmasi bolgonin tobii
bitki Ortiiyiine ciddi manfi tesir gdstormakdadir.

Azorbaycanin iglim-torpaq soraiti, xiisuson,
Abseron yarimadasinin miirokkob tobii miihiti,
ekoloji miihitin deyiskenlik dinamikasi, mévcud
bioekoloji sistemini vahid halda birles-dirmak ¢ox
cotindir. Hor bir bolgonin Oziinamaxsus cografi
miihiti, torpaq ve iqlimi bir-birindon keskin forg-
lonir. Bitkilorin inkisafi vo zonalar {izro yerlogsmasi
torpaq Ortiiyiindon ¢ox asilidir. Mohz buna goro do
iglim va torpaq seraitinden asili olaraq tabii bitki
ortiiyli zonaliq toskil edir.

Abseronun kegmis bitki rtliyii ilo miiasir dov-
ri arasinda xeyli doyiskenlik miisahide edilir.
Miiayyan edilmisdir ki, son illor Abseron yarimada-
sinin yasilliq sahalori xeyli genislonmis, tobii bitki
ortllyli nov torkibino gora isa xeyli azalmis, bazi
novlor siradan ¢ixmig vo ya mohdud miqdarda
qalmisdir.

Abseron yarmadasindaki diizonliklords, sohra
va yarimsahra tipli torpaqglarda, quru ¢6llards ksero-
fitlor tstinliik togkil edir vo bu torpaqlarda giiclii
kok sistemino malik olan, tikanli, sort kiiloklora
davam gatiron, gilinogli havaya tam uygunlagmis
soranga, yovsan, aciliq, dovatikani va s. ndvler daha
yaxs1 inkigaf edir.

Xozar donizi sahilinin xam neft vo neft moh-
sullar ilo ¢irklonmis torpaq srazilerinde kserofitlor
yayildig1 halda, hoystyani sahslords miixtslif név
agac vo kollar, dekorativ bitkilor modoni soraitdo
becarilorak, tam inkisaf edib meyva vo toxum ver-
ma qabiliystine malikdirlor. Burada meyvs baglar
da xeyli formalagmigdir.

Abseronun bazi torpaq arazilorinds vo doanizin
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sahil boyu zonalarinda xam neft vo neft mohsullar
il ¢irklonmis torpaqglar mévcuddur. Neft quyulari-
nin qazilmasi va istismar1 zamani torpaq orazisind
xeyli migdarda xam neft axidilir. Torpaq sothino
axidilmis neft torpaq sothindo “ekran” Ortiiylinii
yaradir, bitki toxumlarinin ciicormasine monfi tasir
edir, noticado tobii bitki Ortliyli mohv olur. Bu
arazilorin imumi sahasi 100 hektara ¢atir. Malu-
matlara géra, Abgeronun torpaq fondu cami 585000
ha olub, ¢irklonmis orazilori ise yarimadanin istis-
mar olunan orazilorindo daha ¢ox diqqgoti colb edir.
Buraya moisat, ingaat tullantilarini da slave etsok,
torpaq orazisinin ¢irklonmis saholorini digqoto
gotirmak ¢atin olmaz.

H.©.0liyev va V.R.Volobuyev Abseron
torpaqlartm1  az humus yarimsohra tipe daxil
etmislor (1953). Belo orazilor az mohsuldar torpaq
adlanir, burada tobii bitki Ortiiyli oksor hallarda
efemerlor vo efemeroidlor olub, onlarin da ndv
torkibi xeyli azalmigdir. Xam neftlo ¢irklonmis
torpaglarda radiasiya fonunun yiiksok olmasi tobii
bitki ortliylinii ciddi suratds azaltmigdir. Cirklonmis
torpaq orazilerinds kol, kolcuq, yarimkol vo agac
bitkilorinin seyrok olmasi vo ndv torkibinin
azalmast miisahido olunur. Xozor rayonunun
cirklonmis torpaq oraziloerinds agkar edilmis agac vo
kollar 1-ci cadvalda verilmisdir. Cadvaldos Tiirkan,
Ziro, Qala vo Siivolan qosobolorinin ¢irklonmig

Xozar Va Pirallahi Rayonlarinin Texnogen

torpaq orazilori vo yeni yaradilmig Pirallahi
rayonunun tobii bitkilori gostorilmigdir. Qala
goesabasinin neftlo ¢irklonmis orazisinde radiasiya
0,11 mR., yani tobii 6l¢iidon 5,5 dofo goxdur.

Cadvoldon goriindilyli  kimi, Abseron yar-
imadasinin tobii bitki Ortiiyli imumilikds eynidir.
Lakin bazi sahslords miixtslif texnogen saboblorden
bu va ya digor ndviin fordlorinin say1 xeyli azalmas,
bozi névlers iso heg rast golmok miimkiin olmamis-
dir (Ephedra equisetina), bazileri iso biitlin orazi-
lorde qeyde alinir (Tamarix tetrandra). Qeyd etmok
lazimdir ki, biitiin orazilorde agac vo kol bitkile-
rinden forqli olaraq, yabani1 ot bitkilori — efemer vo
efemeroidlor xeyli yayilmisdir. Cirklonmis torpaq
orazilorindo g¢obanyastigl, quseppayi, novruzgiili,
dovatikani, qazayagi, cayiwr, qanqal yemlik va s.
novlorin bozilori birillik Omiirlorini sona qoder
davam etdirirlor. Torpaq orazisinin duzlu vo soran
olmasi buruq sularinin yayildig1 erazilords halofit
bitkilordon — kermen (siipiirgs), petrosimoniya (qus
otu), solecorniya (soranga) vo s. ndvlorin yayilmasi
diqgati calb edir.

Doniz sahili torpaqlarda kolcuglardan on ¢ox
itiuclu ci1q novii vo solecorniya yayilmisdir. Bazon
xam neftlo ¢irklonmis torpaq saholorindo yovsan
kolu vo dovatikan1 yarimkolu diqqeti calb edir.
Neftin torkibindoki parafinlor bitkilor vo mikroorqa-
nizmlor torafinden menimsanils bilmir.

Cadval. Xazar vo Pirallahi rayonlarinin ¢irklanmis torpaq osrazilorindaki agac va kollar

No Herbarilorin gotiiriildiiyii Bitkilorin ad1
arazilor Azarbaycanca Latinca
1 Tiirkan gosobasi Sahil c181 Juncus littoralis C.A.Mey.
Itiuclu c13 Juncus acutus L.
Adi yovsan Artemisia vulgaris L.
Torxun yovsan Artemisia dracunculus L.
Agacvari yovsan Artemisia abrotanum L.
Soran &ldiirgeni Anabasis salsa (C.A.Mey.) Benth.
2 Zira qosabasi Yarpagsiz dldiirgen Anabasis aphylla L.

Samdanvari 6ldiirgen
Soran &ldiirgeni
Tikanli kaver

Anabasis brachiata Fisch.et C.A.Mey
Anabasis salsa (C.A.Mey.) Benth.
Capparis spinosa L.

3 Qala qosabasi Xozar saribast Kallidium caspicum (L.) Ung.-Sternb.
Sivriuc noaeca Noaea mucronata (Forssk.) Aschers.

4 Pirallahi rayonu Tikanl kaver Capparis spinosa L.
Otlu kovor Capparis herbacea Willd.
Yogunlagmis sarsozan Halocnemum strobilaceum (Pall.) Bieb.
Xazor sahsevdisi Halostachys belangeriana (Moq.) Botsch.
Qatirquyrugq aciliq Ephedra equisetina Bunge
otirli yovsan Artemisia lerchiana Web.

5 Stivelan qosabasi Kovrak soran Salsola ericoides Bieb.

N B WD~ WU DB WD~ = WD~ B WD~

Goylimtiil goran
Kangiz soran
Sort soran
Meyer yulgunu

Halothamnus glaucus (Bieb.) Botsch.
Salsola nodulosa (Moq_.) {ljin.
Salsola orientalis S.G.Gmel.
Tamarix tetrandra Pall.
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Onlar torpagin vo hava temperaturunun artib —
azalmasindan asili olaraq ya donur, ya da oriyarok
torpaq sothini ortiir, bitki toxumlarinin inkisafina vo
tonoffiisiino monfi tasir gostorir. Yovsan vo dovo-
tikan1 mil koklo tomin olunduglarindan onlar tor-
pagm dorin qatlarina daxil ola bilir va 6zlarini su va
gida ilo (mineral vo iizvi maddslorls) tomin edo
bilirler.

Odabiyyat moalumatlarina asaslanaraq qeyd et-
moliyik ki, Abseron yarimadasinin, xiisuson Xozar
vo Pirallahi rayonlarinin neft vo digor texnogen
cirklonmis torpaq orazilorindo mikroorqanizm-
lordon Clostridium pasterianum, nitrobakterlor,
maisot tullantilarini pargalayan miixtalif goboloklor
- Dematium, Chaetomtum, Aspergillus vo Penicil-
lum, efemer vo efemeroidlorlo yanasi, kol bitki-
lorindon Baki cuzqunu (Calligonum bakuense
Litw.), Petunnikov cuzqunu (Calligonum petun-
nikowii Litw.), Iris acutiloba C.A.M. Mardokan,
Pirallahi, Siivelan, Tiirkan, Qala, Zirs va s. qosobe-
lorinin orazilorindo yayilmisdir. Torpaga tokiilmiis
neft tullantilar1 az olduqda azo-tobakteriyalarin
foaliyyoti mohdudlagmir. Neftin qatiligi yiiksok
olarsa, bitkilorin kok sisteminin foaliyysti koskin
azalir, bitkilorin hoyati proseslori dayanir, bozi
hallarda bitkilerin yeriistli hissasi quruyur v onlar
mohv olurlar (Gurbanov, Akhundova, 2009).

Son illor Abseronun yasillagdirilmast genis
miqyasda aparilir. AMEA Dendrologiya Institutu-
nun Bitki ekologiyasi laboratoriyasinin elmi-
todqiqat islori cirklonmis vo az mohsuldar torpag-
larin barpasi vo somarali istifade edilmasine yonal-
dilmisgdir.

Bu problemi hall etmok {igiin axtariglar davam
etdirilir. ©Ovvelco kiitlasi 1kq olan ¢irklonmis tor-
paqlara, eyni yasl agac va kollar akilmis vo morfo-
loji miisahidslorlo yanasi analitik toyinatlar aparil-
mis, cirklonmis torpaqglarda inkisaf edo bilon bitki
novlari secilmigdir. Digor torafden, bitkilarin eko-
loji miihite uygunlagsmasi prosesi veqetasiya dov-
riinds geyds alimmisdir. Mohz buna gora do, miihit
amillorine uygun olan (duzadavaml, quraqliga da-
vamli) bitkilordon istifado edarak, texnogen sobob-
lardan ¢irklonmis torpaqglara uygunlasa bilon névler
gotiirilmiisdiir.

Abseronda efemerlorin yayilmasi iglim soraiti
ilo olagslondirilmolidir. Burada nisbi riitubatlo
temperatur arasinda sanki qarsiligli uygunlagsma
vardir.Yarimsoahra bitkilori olan efemerlor vo efe-
meroidlor payiz yagmurlarindan sonra inkisaf faza-
sina baglaya bilirlor, yumsaq qis1 kegirorok, yaz
foslindo 6z inkisafina baslayaraq ¢icok vo toxum
vero bilirler. Buradaki kicik kollar, yovsan, qara-
gan, qaragac, dovatikani isti yay quraqligina dozo-
rok ¢igok agir vo payizda toxum verirlor. Insaat
tullantilart ilo kdlgalonmis bazi névlor inkisafini da-
vam etdira bilirlor. Cirklonmis torpaq srazilerinde

kiilok, toz, yandirilan moisot tullantilarinin zshorli
qazlari, yayilmis neft mohsulu bitkilorin inkisafina
manfi tasir gostorir (IIpumunko, 1956; Mommadov,
2002, 2004, 2010; 2011).

Abseronda dominant olan xozri (simal kiiloyi)
bitkilorin tebii yayilma arealin1 xeyli artirir. Popul-
yastyanin novlari genis oraziys sopslonir. Tobii hal-
da, endemik agac cinslori bu orazilordo az tosadiif
edilir. Kollarin oksariyyati yulgun,qaragac va elaca
ds kicik boylu coxillik kolcuglardir.

Cirklonmis orazilords cuzgun vo saksaul gqeydo
almmamigdir. Lakin kicik boylu, biyan kollar1 va
hiindiirboy goveon boazon (Qala) rast golinir. Cirk-
lonmis torpaq sahslorindo gonagorcok, pitragq veo
doalibang kollar1 va eloco do sarimtil cicoklari ilo
secilon kicik boylu kolcuglar Abseronun qizmar va
quru iglimins xeyli davamlidirlar. Bazi texnogen
cirklonmis orazilordo miixtalif ndév uzunémiirlii
efemeroidlor do vardir.

Xam neftls ¢irklonmis torpaq srazisinds an gox
parafinlor, qapalizoncirli parafinlor, qapali-zoncir-
vari heksanlar vo pentanlar, naften tursusunun
duzlari, aromatik karbohidrogenlor, naften tursulari,
fenollar, kiikiirdlii tizvi birlogsmalor torpagin golovi-
liyini xeyli artirir. Insaat vo maisot tullantilar1 iso
xlor, sulfat vo karbonat tursularinin mineral birlog-
molori  olub, miixtalif duzlarin birlosmolorini
yaradir, torpagin anion vo kation komponentlarinin
doyismasi, duzlasma vo ya soranlagsmanin yaran-
masina sabab olur. Bels torpaqlarda bitkilerin inki-
saft mohdudlasir vo oksariyyati toxum vers bilmir.

Beloalikls, Xozor rayonunun texnogen ¢irklon-
mig torpaq orazilorinde tebii bitki Ortiiyii xeyli
azalmigdir. Texnogen ¢irklonmis torpaqlarda efe-
merlorin oksor novlori xeyli tadric olunmus halda-
dir. Baki vo Petunnikov cuzqun névlari ¢irklonmig
torpaq orazilorinds toyin edilmomisdir. Efemeroid-
lorin bozi novlori texnogen ¢irklonmis torpaq
arazilorinds tala goklinds yayilmiglar.
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HN3y4yenue PacturesnbHoro Ilokposa TexHoreHHo
3arpsizHenHbIxX Teppuropuii Xa3zapckoro u Ilupannaxunckoro Paiionos

T.C.Mamenos, I'.I'.Acanos, M.}O.I'acanoBa

Unemumym oenoponocuu HAHA

B craree mpencraBieHbl JaHHBIE O COOPaHHBIX HAa Pa3lUYHBIX (a3ax pa3BUTHS repOapusixX, O BHECEHHBIX B
KaTaJIOT U ONpENeJICHHBIX B JIAOOPATOPHBIX YCIOBUAX PACTEHUSX, IPOM3PACTAIOIINX B €CTECTBEHHBIX U
KyJbTYpHBIX YCJIOBHSX Ha TEXHOTE€HHO 3arpsA3HEHHBIX Teppuropusx Xaszapckoro u IlupammaxuHckoro
paliloHOB. YCTaHOBJIEH apeajl paclpOCTPAHEHUS JPEBECHBIX U KYCTapHUKOBBIX PAcTEHHUI, BCTPEUAIOIIUXCS
Ha TEXHOTEHHO 3arpsi3HEHHBIX I0YBAX, a TAKXKE COCTaBJICH UX IepeueHb Ha a3epOail’kaHCKOM U JTaTHHCKOM
sI3bIKaX. Y CTAaHOBJICH apeall paclpoCTPaHEeHUs SHAEMHUYHBIX JIEPEBLEB U POJIOB, onpeaesicH KodpuIueHt nx
BCTPEUAEMOCTH HAa TEXHOTE€HHO 3arpsi3HEHHBIX MTOYBaX.

Knroueeswie cnosa: Texnozennoe 3aceps3nerue, dxocucmema, OHOEMUK

Study Of Natural Vegetation Cover Of The Technogenic Polluted Territories
Of Khazar And Pirallahi Regions

T.S.Mamedov, G.G.Asadov, M.J.Gasanova

Institute of Dendrology, ANAS
Herbaria were collected from plants grown in natural conditions and from cultivated plants during different
growth phases in Absheron soils with technogenic pollutions, cataloged and their determination was carried
out in the laboratory. Distribution areals of plants and bushes in soils with technogenic pollutions were

established and their list was composed in Azeri and Latin. Distribution areals of endemic trees and genera
were found and their indices of emergence in technogenic polluted soils were established.

Keywords: Technogenic pollution,ecosystem, endemic
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ICARDA-dan Introduksiya Olunmus Tetraploid Bugda Névlorinin Genetik
Miixtslifliyinin Monomer Prolaminlorls Todqiqi

H.B. Sadiqov

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

ICARDA-dan introduksiya olunmus tetraploid bugdalarin 9 néviinii ahato edon 64 (biotiplorlo 88)
miixtalif mongali niimunonin genetik miixtalifliyi qliadin ziilal markerlorina gors todqiq edilmisdir.
Qliadinin ehtiyat ziilallarinin elektroforetik (EF) komponentlorinin patterinlorinin ®-, y-, - vo a-
zonalarda rastgolmo tezliyi forqlonmisdir. Mansoyino gors forqlonon niimunslorin 4 miixtslif zonada
paylanmis qliadin patterinlorinin genetik miixsliflik indeksi (Nei ) ®w-zonada 0.959, y-zonada 0.953, B-
zonada 0.958 vd a-zonada isd 0.946 olmusdur. Bu genotiplor arasinda gliadin ehtiyat ziilallarinin EF

komponentlorinin patterinlorins gors yiiksok genetik polimorfizm askar edilmisdir.

Agar sozlor: Tetraploid bugda, genetik miixtaliflik, ziilal markerlar, qliadin, lokus, allel, elektroforetik

komponentlor, pattern

GIRIS

Qlobal iglim doyisiklikloerinin bas verdiyi bir
zamanda otraf miihitin biotik vo abiotik stress amil-
lorino davamli yiiksok keyfiyyoatli mohsuldar yeni
sortlarin yaradilmasi ii¢iin egilops, ¢ovdar va bugda-
nin yaban1 vo madeni novlerinin miixtalifliklik-
larindon maqsadyonlii istifadonin 6namliyins digqat
yetirilmolidir. Insanlarin ziilala olan tolobati donin
endosperminin osasini togkil edon ehtiyat ziilallari
ilo Odenilir. Bugda doninin endosperminin asasini
togkil edon qliadin vo (liitenin ehtiyat ziilallar1
glutenin (kleykovina) 80%-ni toskil edir. Bu ehtiyat
ziilallar1 genetik determino olunmus slamst kimi,
torpaq-iglim va becorilmo goraitindno asili olaraq do-
yismir. Qliadin ehtiyat ziilallar1 asason molekuldaxili
disulfid (S-S) slagalori olan, prolin va qlutamin amin
tursular ilo zongin, 70%-li etil spirtinde holl olan
monomer polipeptidlorin heterogen garisigindan iba-
rot olduguna gors, onlara monometr prolaminlor do
deyirlor (Ilomepens, 1989; Omuranora, 2010; Co3zu-
HOB, 1985; Campiros, 2013). Qliadinlorin molekul
kiitlasi 30000-75000 Da arasinda dayisir. Bu ziilal-
larda molekullararas1 rabitonin olmamasi, qliadin-
lorin elektroforez zamani ¢oxlu sayda komponent-
lora ayrilmasma sabab olur. 10-27 polipeptidden
ibarat gliadin elektroforetik spektrlari (EF) a-, B-, y-,
vo ®- olmaqla 4 zonaya ayrilmisdir ki, bu kompo-
nentlor bir-birindon amintursu torkibino goro forgle-
nirlor. (ITaBnoB, 1967; Co3unos, 1985; Shepherd,
1968; Shewry et al., 1995). Genetik sortlonmis ziilal-
larin polimorfizminin, yani onlarin sintezloyon gen-
lorin allellor ¢oxlugunun canli orqanizmlards askar
olunmasi vo bu genetik miixtolifliyin markerlor
dostinin yaradilmasi sahssinds todqiqatlarin aparil-
mas1 magsadauygun hesab olunur.

Tetraploid bugdalara va o climladen, bark bug-
da noviine aid numunolorin miixtalifliyinin genetik
sortlonmis ziilal markerlors osason Oyronilmasi
mithiim aktualliga malikdir. Min illorls tobistds ya-
ranmig novlor vo godimdon bu giino gqodor insanlar
torafindon yaradilmig ¢oxlu miqdarda bugda sort,
forma va variasiyalarinda, onlarmn hibrid populyasi-
yalarinda uzlagsmis faydali slamatlori dasiyan genls-
ro malik niimunalarin yox olmasinin qgarsisinin alin-
masinda vo bunlardan yeni mohsuldar, yiiksok don
keyfiyyotine malik sort vo formalarin yaradilmasin-
da gliadin vo gliitenin ehtiyat ziilallarinin sintezino
nazarat edon lokuslarin (Gli 1A, Gli 1B, Gli 6A va
Gli 6B) allel genlarinin polimorfizminin tadqiqi ¢ox
ohomiyyatlidir (Sadiqov, 2014; Kyapssues, 2006;
Cosunos, 1985; Bushuk, Zillman, 1978b; Du
Cross et al., 1983; Shepherd, 1968).

Yapon bugda sortlarindan alinmig 107 bugda
niimunasinds qliadinlorin elektroforetik kompo-
nentlorinin patternlorini (elektroforetik spektrlarin
hor birinin genotipds zonalar iizro amalo gotirdik-
lori strukturlar) miioyyon etmok {i¢iin A-PAGE
tisulundan istifads edilmis vo miioyyan olunmusdur
ki, bu bugdalarin patternlori diger 6lkslords beco-
rilon bugdalarin patternlorindon yiiksok dorocado
forglonir vo onlar 46 patterndon ibaratdir. Misir
bugda sortlarinin qliadin ziilallarinin elektroforetik
patternlorinin polimorfizminin tadqiqi, onlarin qlia-
din patterinlorino goéro miixtolif olmasi 1lo yanasi,
eyni zamanda miloyyon sayda oxsarliga malik
olmalari ilo do forqlonmislor (Teng et al., 1988). Bu
baximdan, bugda niimunslorinin genetik miixtalifli-
yinin qliadin patternlari ilo milyyon edilmosi digor
iisullara nisbaton daha asan vo effektlidir (Tanaka
et al., 2003; Teng et al., 1988).
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Cadval 1. Tadqiq olunan tetraploid bugda genotiplorinin adlar1 vo mongalori

Ne Adlar1 Mbonsayi Ne Adlan Moansayi

1 T.turanicum Fransa 45  T.durum,v.hordeiforme (biotop2) Argentina

2 T.turanicum Misir 46 T.durum,v.hordeiforme(biotypel) Avstriya

3 T.turgidum Yunanistan 47  T.durum,v.hordeiforme(biotype2) Avstriya

4 T.turanicum Rusiya 48 T.dicoccoides fordaniya

5  T.durum (Lanqdon sort marker) ABS 49 T.dicoccoides(biotypel) Tiirkiye

6 T.dicoccoides Folastin 50 T.dicoccoides(biotype2) Tiirkiyo

7 T.dicoccoides Suriya 51 T.turgidumdurum,v.alboprovinciale Ispaniya

8 T.dicoccoides Suriya 52 T.durum, v.leucomelan(biotypel) Suriya

9 T.dicoccoides fordaniya 53 T.durum, v.leucomelan(biotype2) Suriya

10 T.dicoccoides Iraq 54  T.durum, v.hordeiforme(biotypel) Olcozair

11 T.dicoccoides(biotype) Livan 55 T.durum, v.hordeiforme(biotype2) Olcozair
12 T.dicoccoides(biotype) Livan 56 T.durum, v.hordeiforme(biotypel) Afqanistan
13 T.durum, v.leucomelan fran 57 T.durum, v.hordeiforme(biotype2) Afqanistan
14 T.durum v. leucurum(biotype) Afqanistan 58 T.durum, v.leucumelan(biotypel) Avstriya
15  T.durumv.leucurum,(biotype) Afganistan 59 T.durum, v.leucumelan(biotype2) Avstriya
16 T.durum, v.leucomelan Morakes 60 T.durum, v.reichenbachi Yunanistan
17 T.durum,v.affine Bos. VaHers. 61 T.dicoccoides Tiirkiya

18 T.durum,v. affine Tiirkiya 62 T.dicoccoides(biotypel) fordaniya
19 T.turanicum(biotype) Tiirkiys 63 T.dicoccoides(biotypel) Iordaniya
20 T.turanicum(biotype) Tiirkiyo 64 T.durum, v.melanopus(biotypel) Cin
21 T.dicoccoides Azor Nax¢ivan 65 T.durum, v.melanopus(biotype2) Cin
22 T.dicoccoides Suriya 66 T.durum, v.leucurum(biotypel) Bangqlades
23 T.durum,v.melanopus(biotype) Azorbaycan 67 T.durum, v.leucurum(biotype?2) Banglades
24 T.durum,v.melanopus(biotype) Azorbaycan 68 T.durum, v.leucomelan(biotypel) Ermanistan
25 T.durum,v.alboprovinciale Tunis 69 T.durum, v.leucomelan(biotype2) Ermonistan
26 T.durum,v.alboprovinciale Tiirkiya 70 T.durum, v.leucomelan(biotypel) Ozbokistan
27 T.turgidum(biotype) Afqanistan 71 T.durum, v.leucomelan(biotype2) Ozbokistan
28 T.turgidum(biotype) Afqanistan 72 T. durum,v.reichenbachii(biotypel) Rusiya
29  T.turgidum ftaliya 73 T. durum, v.reichenbachii(biotype?2) Rusiya

30 T.carthlicum Afqanistan 74 T.durum,v.affine Boliviya

31 T.turgidum Tiirkiyo 75  T.durumv.hordeiforme Bolgaristan
32 T.turgidum Italiya 76  T.durumv.apulicum Bolgaristan
33 T.turgidum Portugaliya 77 T.durum Bolqaristan
34 T.polonicum Qazaxistan 78 T.dicoccum(biotypel) Efiopiya
35 T.carthlicum Efiopiya 79 T.dicoccum(biotype2) Efiopiya

36 T.turanicum Suriya 80 T.turgidum Afqanistan
37 T.turgidum Pakistan 81 T. timopheevii Giirciistan
38 T.polonicum(biotype) Rusiya 82 T.carthlicum Giirciistan
39 T.polonicum(biotype) Rusiya 83 T karamyschevi Giirciistan
40 T.polonicum Almaniya 84 T karamyschevi Giirciistan
41 T.durum, v.hordeiforme Efiopiya 85 T.turgidum Gilirciistan
42 T.durum,v.affine Olcazair 86 T.turgidum Gilirciistan
43 T.durum, v.affine Moslumdeyil 87 T.turanicum Tacikistan
44 T.durum,v.hordeiforme(biotype) Argentina 88 T.dicoccum Ermonistan

MATERIAL VO METODLAR patterinloro osason hor bir zona {i¢iin hesablan-

Tadgiqat isinde ICARDA-dan alinmis tetra-
ploid bugda névlerini (7T.turanicum Jakubz., T.di-
coccoides Koern., T.turgidum L., T.polonicumL.,
T.carthlicum Nevski, T.dicoccum Schrank., T.timo-
pheevii Zhuk., T.karamyschevi Nevski, T.durum
Desf.) ohato edon 64 genotip vo osason bork bugda-
nin biotiplori (heterogen) ilo birgo 23 genotip,
Lanqgdon bark bugda sortu (marker) daxil olmagqla,
onlarin mensayi 1 sayli codval verilmisdir. Bark
bugda sort vo niimunalorinin donlorinds qliadin
ehtiyat ziilallarinin elektroforetik analizi A-PACE-
ds (ph 3.1) F.A.Poperlyanin (1989) modifikasiya
olunmus metoduna osason aparilmigdir. Genotiplor
arasinda genetik miixtoliflik Nei diisturu ssasinda
gliadinin elektroforetik komponentlorin yaratdigi
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musdir: H= 1-Y. P?; burada, H- genetik miixtoliflik
indeksi; P; — hor bir patternin zonalar tizre tezliyidir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Monomer prolaminlor olan gliadin ehtiyat ziilal-
larmin elektroforeqramlarina gora 41 tetraploid bug-
da noviins aid niimunslarin genotipinin homogen, 23
niimunonin genotipinin iss heterogen oldugu miisa-
hide edilmisdir. Ona goro do genetik miixtalifliyin
todqiqi iciin elektroforetik analiz edilmis niimunoe-
lorin {imumi say1 88 olmusdur (Cadval 1). Qliadin eh-
tiyat ziilallarinin elektroforeqramlarma nozor saldig-
da molum olur ki, molekul kiitlalarina uygun olaraq,
poliakrilamid gelindo horakat siiratinden asili olaraq
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bu ziilallarinin EF spektrlori 4 miixtalif zonada: ®-,y-,
- va a-zonalarinda paylanmusdir (sakil 1-4).

Qladin monomer prolamnlari sintez edon qlia-
dinkodlasdiran lokuslarin (gen klasteri) qliadin elek-
troforeqramlarinin  analizi naticesinde tetraploid
bugda noviins aid niimunslorin 88 genotiplorinds 38
spektr va elektroforetik spektrlorin kombinasiyalar
sayllan 86 pattern askar edilmisdir (Codval 2).
Tetraploid bugda ndovlorini ohato edon 88 niimu-
nanin genotiplarinin ®-qliadin zonasinda 12 forqli
spektr miioyyon edilmis, onlardan 6 sayli spektr
genotiplarin 69,3%-ds izlonilmakla, yiiksak tezlikli,
3 va 1 sayh spektrlor iso genotiplorin uygun olarag,

17,0% vo 7,95%-ds geyds alinmaqla, asag: tezlikli
spektrlor kimi qiymatlondirilmisdir. Bu zonada 37
miixtalif pattern askar edilmis, onlardan 26 sayh
pattern 8 genotipds, 31 sayli pattern iso 6 genotipda
izlonmokls yiiksok rast golmo tezliyi ilo se¢ilmisdir
(Sakil 5). Diger patternlorin rast golmo tezliklori
1,1% 1ilo 5,7% arasinda olmusdur. Tetrapliod
bugdalarm 9 noviinii shato edon 88 genotipden 17-
nin  ®-qliadin zonasinda unikal patterno malik
olmasi, yoni hor birinin yalmiz bir genotip iiciin
spesifik olmast ilo digarlarinden kaskin forqlonmasi,
genotiplorinin ~ ®-qliadin  zonas1 iizro  genetik
miixtalifliyinin yiliksok oldugunu gostorir (Cadval 2).
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Sokil 1. Tetraploid bugda novlorinin  vo onlarm  ndévmiixtslifliklorinin donlorinde qliadin ehtiyat ziilallarinin
elektroforeqramlart. /-2-IG 86034 (T.turanicum, Fransa); 3-4-IG 85496 (T.turanicum, Misir); 5-6-IG 85709
(T.turgidum, Yunan.); 7-8-IG 87527 (T.turanicum, Rusiya); 9- st.Langdon (T.durummarker, ABS); 10-1 1-IG 46287
(T.dicoccoides, Falostin), 12-1 3-IG 46479 (T.dicoccoides, Suriya); 14-1 5-IG 46397 (T.dicoccoides, Suriya); 16-1 7-1G
46355 (T.dicoccoides, Iordan.); 18-19-IG 109085 (T.dicoccoides, Iraq); 20-21-IG 46508 (T.dicoccoides, Livan); 22-23-
IG 85552 (T.durum, v.leucomelan, Iran); 24-25-IG 85508 (T.durum, v.leucurum, Sfgan.); 26-st. Langdon (T.durum,
marker); 27-28-1G 85280 (T.durum, v. leucomelan, Marakes); 29-30-IG 84892 (T.durum,v. affine, Bosn. va Hers.); 31-
32-1G 84095 (T.durum, v. affine, Tiirkiya); 33-34-IG 87043 (T.turanicum, Tiirkiya).
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Sokil 2. Miixtolif monsali tetraploid bugda név vo novmiixtalifliklorinds gliadin ehtiyat ziilallarin elektroforeqramlart.
35-36-IG 140431 (T.dicoccoides, Azar. Nax.); 37-38-IG 139956 (T.dicoccoides, Suriya); 39-40-IG 83359 (T.durum,
v.melanopus, Azor.); 41-42-IG 83148 (T.durum, v.alboprovinciale, Tunis); 43-st.Langdon (T.durum Desf.); 44-45-IG
82747 (T.durum, v.v.alboprovinciale, Tiirkiya); 46-47-I1G 82626 (T.turgidum, Ofgqan.); 48-49-IG 83862 (T.turgidum,
Italya); 50-51-IG 90232 (T.carthlicum, Ofgan.); 52-53-IG 127672 (T.turgidum, Tiirkiya); 54-55-IG 127664
(T.turgidum, Ital.); 56-57-1G 127669 (T.turgidum, Portug.); 58-59-IG 127683 (T.polonicum, Qazax.); 60-st. Langdon
sortu (T.durum Desf.); 61-62-IG 97596 (T.carthlicum, Efiop); 63-64-IG 97513 (T.turanicum, Surya); 65-66-IG 97775
(T.turgidum, Pakistan); 67-68-IG 88565 (T.polonicum, Rus.).
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Sokil 3. Miixtolif mongoli tetraploid bugda név vo névmiixtalifliklorinds gliadin ehtiyat ziilallarin elektroforeqramlari. 69-
70-IG127679 (T.polonicum, Alman.); 71-72-IG80504 (T.durum, v.hordeiforme, Efiop.); 73-74-IG82023 (T.durum,
v.affine, Olcazair); 75-76-1G76324 (T.durum, v.affine, unknown); 77-st. Langdon sortu (ABS); 78-79-1G81960 (T.durum,
v.hordeiforme, Arg.); 80-81-IG82061 (T.durum, v.hordeiforme, Avstr.); 82-83-IG45699 (T.dicoccoides, lordan.) 84-85-
1IG46191 (T.dicoccoides, Tiirkiya); 86-87-IG 85847 (T.turgidum durum, v.alboprovinciale, Ispan.); 88-89-IG 95835
(T.durum, v.leucomelan, Suriya); 90-91 -1G93447 (T.durum, v.hordeiforme, Olcazair); 92-93-1G90246 (T.durum,
v.hordeiforme, Ofqan.); 94-st. Langdon sortu; 95-96-1G89115 (T.durum, v.leucumelan, Avstral.); 97-98-1G96628
(T.durum, v.reichenbachi, Yunan.); 99-1 00-IG46245 (T.dicoccoides, Tiirkiya); 101-1 02-IG45854 (T.dicoccoides, Tordan. )
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Sakil 4. Miixtalif mangali tetraploid bugda név vo névmiixtalifliklorinds qgliadin ehtiyat ziilallarin elektroforeqramlari.
103-104-IG131033 (T.durum, v.melanopus, Cin); 105-106-IG131000 (T.durum, v.leucurum, Banglad.); 107-108-
IG130931 (T.durum, v.leucomelan, Erm); 109-110-IG130877 (T.durum, v.leucomelan, Ozbak.); 111-st. Langdon sortu;
112-113-IG85862 (T. durum, v.reichenbachii, Rusiya); 114-115-IG 87350 (T.durum, v.affine, Boliviya); 116-117-
1G85921 (T.durum, v.hordiforme, Bolgar.); 118-119-IG87195 (T.durum, v.apulicum, Bolgar.); 120-121-IG45545
(T.dicoccum, Efiop.); 122-123-1G 82627 (T.turgidum, Ofgan.); 124-125-1G132862 (T. timopheevii, Giircii.);126-127-
IG139099 (T.carthlicum, Giircii.); 128-st. Langdon sortu; 129-130-IG139094 (T.karamyschevi, Giircii.); 131-132-
1G139091 (T.turgidum, Giircii.); 133-134-IG140345 (T.turanicum, Tacik.); 135-136-1G141534 (T.dicoccum, Erm.).
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Sakil 5. Qliadin ehtiyat ziilallarinin w-zonasinda askar edilmis spektrlorin genotiplords rast golinan tezliyi.
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Cadval 2. Tetraploid bugda genotiplorinds askar edilmis patternlor

Ne (0] v B o patternlor Ne [0) Y B o patternlor
1 1 1 1 1 1 45 17 22 11 25 44
2 2 2 2 2 2 46 28 12 28 25 45
3 3 1 3 3 3 47 28 26 28 16 46
4 4 3 4 4 4 48 29 22 6 26 47
5 5 4 5 5 5 49 30 20 27 27 48
6 6 5 6 6 6 50 30 15 29 25 49
7 7 6 7 7 7 51 29 27 30 28 50
8 8 6 8 8 8 52 18 17 23 25 51
9 8 5 8 8 9 53 18 25 31 18 52
10 8 7 9 9 10 54 31 28 11 29 53
11 9 2 9 9 11 55 31 29 1 9 54
12 10 7 9 9 12 56 30 28 7 2 55
13 11 1 10 10 13 57 23 30 2 2 56
14 7 8 11 8 14 58 31 28 7 16 57
15 7 2 11 11 15 59 31 17 32 25 58
16 12 2 12 6 16 60 31 31 27 30 59
17 7 2 13 6 17 61 31 31 33 2 60
18 13 1 10 2 18 62 26 27 10 5 61
19 14 9 14 1 19 63 26 15 23 25 62

20 15 10 14 1 20 64 20 28 34 31 63

21 16 11 15 12 21 65 32 15 29 25 64

22 17 12 16 12 22 66 22 32 18 5 65
23 18 13 17 13 23 67 22 32 31 5 66
24 19 13 18 13 24 68 18 33 9 5 67
25 20 14 19 1 25 69 33 32 9 5 68
26 21 15 20 8 26 70 32 29 30 5 69
27 19 16 21 14 27 71 34 24 30 5 70
28 20 17 22 15 28 72 34 34 31 13 71
29 6 15 23 13 29 73 34 35 31 11 72
30 22 15 24 16 30 74 32 15 29 25 64
31 22 16 17 12 31 75 25 36 34 11 73
32 22 16 17 12 31 76 25 15 23 25 74
33 23 18 17 17 32 77 32 25 35 32 75
34 23 19 17 18 33 78 26 29 1 5 76
35 12 20 14 18 34 79 26 28 1 1 77
36 24 21 25 19 35 80 35 37 18 33 78
37 23 22 26 11 36 81 26 27 36 5 79
38 25 22 26 7 37 82 20 29 36 5 80
39 26 22 25 7 38 83 26 29 27 20 81
40 12 16 11 20 39 84 26 15 27 34 82
41 27 23 27 21 40 85 36 15 30 25 83
42 20 5 27 22 41 86 36 15 27 16 84
43 27 24 17 23 42 87 6 29 31 35 85
44 17 25 27 24 43 88 37 27 10 36 86

Qliadin ehtiyat ziilallarinin ®-zonasinda miiy-
yon edilmis patternlorin rastgolmo tezliklori asasin-
da hesablanmis Nei genetik miixtoliflik indeksinin
giymati 0.959-a barabar olmasi, tadqiq olunmus nii-
munolorin genetik miixtolifliyinin yiiksok olmasini
bir daha tosdiq edir.

Qliadin ehtiyat ziilallarinin elektroforetik kom-
ponentlarinin y-zonasinda 7 spektr va 37 farqli pat-
tern agkar edilmisdir (Sakil 6). Onlardan 15 némrali
pattern 88 genotipin 11-do izlonilmokls yiiksok
rastgolmo tezliyino malik olmus, diger patternlorin
rastgolmo tezliklori iso 1,1% vo 6,8% arasinda do-
yismigdir. y-zonasinda toyin edilmis 5 nomrali
spektr genotiplorin 51%-da izlenilmis, bunun oksi-
no olaraq, 4 vo 1 nomrali spektrlor, uygun olaraq,
24 va 16 genotipda geyds alinmagla, asagi tezlikli
spektrlor kimi miioyyon edilmislor (Sokil 7). y-
zonasi ligiin hesablanmig Nei genetik miixtsliflik

indeksinin qiymati 0.953-9 barabar olmusdur.
Todqiq olunan tetraploid bugda genotiplorinin
B-qgliadin zonasinda 8 spektr vo 36 pattern askar
edilmisdir. Sokil 8-do oks olunmus idioqramda 88
tetraploid bugda néviiniin genotipinin qliadin kom-
ponentlorinin B-zonasinda miisahido edilmis pat-
ternlor tosvir olunmusdur. Onlar arasinda 27 némra-
li pattern 8 genotipdos, 17 nomrali pattern ise 6
genotipds izlonilmaklo, yiiksok rastgalmo tezliklori
ilo (uygun olaraq, 9,0% va 6,8%) diqgsti calb et-
migdir. 3,4, 5,12, 13, 15, 16, 19, 20, 21, 22, 24, 32,
33 vo 35 némrali patternlorin hor biri yalniz 1 geno-
tipda qeyds alinmagqla unikallig1 ilo segilorok, geno-
tiplorin identifikasiyasinda 6zsl rola malik pattern-
lor kimi qiymatlondirilmislor. Qliadin ehtiyat ziilal-
larinin B-zonasinda agkar edilmis spektrlor sirasinda
6, 7 va 4 nomrali spektrlor, uygun olaraq, genotip-
larin 69,3%, 70,4% va 75,0%-ds izlanmakla, bu zo-
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nanin yiiksok tezlikli spektrlori kimi miioyyonlos-
dirilmigler. B-zonasinda an asagi tezlik (40,9%) 1
némrali spektro moxsus olmusdur (Sokil 10).
Tadqiq edilon tetraploid vo o climladon, bark bugda
niimunolorinds qliadin ehtiyat ziilallarinin elek-
troforetik komponentlarinin patterinlorinin -zonasi
iiclin hesablanmis Nei genetik miixtoalifik indeksi
0.958 giymotino malik olmusdur.

Qliadin ehtiyat ziilallarinin zonalar1 arasinda
nisbaton zoif genetik miixtoliflik (H=0,946) o-
zonasinda miloyyon edilmigdir. Belo ki, bu zonada
11 forqli spektr askar olunmus, onlarin 88 genotip
tizro 36 kombinasiyas1 (pattern) forqlonmisdir. 88
tetraploid bugda genotipinin a-zonasinda askar
olunmug patternlorin idiogrami tasvir edilmigdir
(Sakil 8). Onlar arasinda 25 vo 5 sayl patternlor,
uygun olarag, 10 vo 11 genotipdo miisahide olun-
magqla yiiksok rastgolmo tezliyino (uygun olaraq,
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11,3% vo 12,5%) malik olmus, diger patternlorin
tezliklari 1,1% il 5,7% arasinda dayismisdir. Qeyd
etmok lazimdir ki, todqiq edilon genotiplorin 61%-
don ¢oxu a-zonasinda unikal patterna malik olmus-
lar. a-zonasinda agkar olunmus 11 spektr arasinda
5, 4 vo 1 noémrali spektrlor, uygun olaraq, genotip-
larin 75%, 64,8% va 53,4%-ds izlonilmakla, yliksok
rastgolmo tezliyi, 10 vo 11 nomrali spektrlor iso uy-
gun olaraq, 1 vo 3 niimunads geyds alinmagla, asa-
&1 rastgalmo tezliyi ils sociyyolonmislor (Sakil 8).
Tetraploid bugdalarin 9 noviinii ohato edon 88
niimunanin denanlorinds gliadin ehtiyat ziilallarinin
ektroforetik analizindan alinms elektroforeqramlarin
®-,y-, B- va a-zonalarda spektrlorin yaratdigi pattern-
lorin Nei genetik miixtosliflik indeksi forqli olmusdur.
Belo ki, o-zonada 37 miixtalif pattern askar edilmis
va onlarin genotiplords rastgalms tezliyine goro ge-
netik miixtoliflik indeksi 0,959 olmusdur. Bu geno-
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Sakil 6. Qliadinlorin y-zonasinda miigahids edilmis patternlorin ideoqrami
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Sokil 7. Qliadinlerin B-zonasinda miisahids edilmis patternlorin ideoqrami
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Sakil 8. Qliadinlarin a-zonasinda miisahids edilmis patternlorin ideoqrami
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tiplorin y-zonasinda elektroforetik spektrlor vo
onlarin omoals gatirdiklori patterinlor, ®-zonaya nis-
baton asagi olmus vo genetik miixtoliflik indeksi
0.953 miioyyon edilmigdir. Bu genotiplordo elektro-
foretik spektrlorinin paterinlorinin B-zonada rast-
golmo tezliyi hesablanmig vo Nei genetik miixtolifik
indeksi 0.958 olmusdur. Qliadin ehtiyat ziilallarinin
elektroforetik komponentlorinin elektroforeqramla-
rinin zonalar arasinda patternlorin nisbaton zoif ge-
netik miixtolifliyi (H=0,946) a-zonasinda miioyyan
edilmisdir. Aparilan todqgigata asason, belo noticoyo
galmak olar ki, bu niimunslorin genotiplari arasinda
universal va effektiv gliadin ziilal markerlorina gors
yiiksok genetik polimorfizmin olmasi, ehtiyat
zilallarinin tobiotinden va nilimunslorin  monsaca
miixtolif olmasindan irali golir.
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HN3yuyenune I'enernueckoro Paznooopasus Unarpoayuuposannbix U3 ICARDA Oo0pa3uos
Terpansionanoid ITmenunblt Monomepusivu IlponamMmunamu

I'.b.Caapiros
Hncmumym eenemuuecxkux pecypcos HAHA

Ha ocHoBe MapkepoB Oenka TiHaguHa WCCIIEMOBAIN TeHETHUeCKoe paszHooOpasue 64 (¢ Omotmmamu 88)
00pasIoB pa3IMYHOTO MPOUCXOKICHUS, OXBATHIBAIONINX 9 BHIIOB TETPAIUIOWTHONW MIICHUIIBI, 3aBE3CHHBIX
no muaun ICARDA. YacToTa BCTpEYaeMOCTM MATTEPHOB 3J1eKTPO(OpPErpaMMbl  SIeKTPOPOPETHUECKUX
(OD®) KOMITOHEHTOB TJIMAJMHOBHIX 3alacHBIX OETKOB B 30HaX M, Y, B W o Obuta pasauaHoi. MHmekc
TCHETHYECKOTO pa3HooOpasus (Nei) maTTepHOB TITHAaIUHA PA3IMYAIONIMXCS 110 MPOUCXOXKICHUIO 00pa3ioB
cocraBisut: B 30He @ — 0,959, v — 0,953, B — 0,958 u B 30He o — 0,946. [{nst uccnenoBaHHBIX TCHOTUIIOB
BBISIBJICH BBICOKHH T€HETUYECKHIA TTOMUMOP(HU3M B OTHOIICHHH MATTEPHOB DD KOMIIOHEHTOB TIMAJHHOBBIX
3armacHbIX OEJIKOB.

Knrwouesvie cnosa: Tempaniouoduas nuenuya, eenemuieckoe pasnooopasue, beiKosvlie Maprepul, 2IUaouH,
JIOKYC, anienv, 31eKmpopopemuyecKkue KOMNOHEHMbL, NAMMepH

Study of Genetic Diversity of Accessions of Tetraploid Wheat Species Got From ICARDA by
Monomer Prolamins

H.B.Sadigov
Institute of Genetic Resources, ANAS

Genetic diversity of 64 accessions (with biotypes 88) of diverse origin belonged to 9 species of tetraploid
wheat got from ICARDA was studied with gliadin protein markers. Frequency of occurrence of
electrophoretic patterns of gliadin stock protein components differed in ®-, y-, B- and a-zones. Nei genetic
diversity indices of gliadin patterns distributed in 4 zones were 0.959 in ®, 0.953 iny, 0.958 in § and 0.946 in
a-zone. High genetic polymorphism for electrophoretic patterns of gliadin stock protein components was
determined among these genotypes.

Key words: Tetraploid wheat, genetic diversity, protein marker, gliadin, locus, allele, electrophoretic
components, pattern
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Azarbaycanda Xina Bitkisinin Qapali Soraitdo Becorilmosi

Vo Iqtisadi Somarasi

T.M. Sadiqov

AMEA Dendrologiya Institutu, Mardokan qasabasi, S.Yesenin kii¢., 89, Baki AZ1044, Azorbaycan;

E- mail: Sadigovtofig@mail.ru

Azarbaycanmin miixtalif bolgalorinds (Nax¢ivan, Abseron, Sirvan vd Gonca) qapahl istixana soraitindo
xina bitkisinin becorilmasi, xina mohsulu vo monoflor bal almaqla bdéyiik iqtisadi somoars olda

edilmasinin miimkiinliiyii hagda malumat verilir.

Acgar sozlor: Xina bitkisi, xina sitillori, art ailasi, monoflor bal, mahsul, toxum, darman

Azarbaycanin tabii-iqlim soraitinds xina bitki-
sinin becarilmasi 6lkomizin bu mohsula olan taloba-
tin1 tomin etmoya imkan verir, ilk yeni mohsul olan
monoflor balin almmasi vo satis1 iqtisadi golir
gotirir (Abbasov, 1970; A66acoB u ap., 1976;
Sadiqov, 2007; Mommdaov va b., 2008).

Xina bitkisi 6z morfoloji olamotlorino gora
Aglarot fosilosine aid edilir. Hazirda Lavsoniya
cinsinin Lawsonia inermis L. adl1 bir ndvii var. Bu
bitki ¢oxillik homisoyasil kol olub, 1,5 m-don 7,0
m-3 gqadar boy atir vo 20-30 il yasayir.Yabani halda
Orabistanin, Simali Amerikanin tropik-subtropik
sahalorinds bitir vo Misir, Tunis, Hindistan, Yapo-
niya, fran vo Srilanka adasinda modoni soraitdo
becarilir.

On yaxsi xmna mohsulu Misir xmast hesab
edilir vo diinya bazarinda baha qiymoto satilir. Ilk
dofs Qadim Misirds ondan miialicavi, kosmetik vo
tabii boyaq bitkisi kimi istifads edilmisdir. Sonralar
xmadan Yaxin vo Orta Sorq xalglar da istifado
etmoya baglamiglar.

Xina saglarin uzanmasina va dibinin barkimo-
sino komoak edir, onlarin tokiilmasinin qarsisini alir.
Sorq tobabeotindo xmadan toz soklinds dermatit vo
ekzema xastolikiorinin mialicasinds istifads olunur.
Homginin bag agrisinin garsisinin alinmasi ii¢iin
xina bitkisi miialicovi shomiyyoto malikdir. Xina-
dan miixtalif boyaq maddslori almir. Diinyada is-
tehsal olunan xma mohsulunun 50%-o qodori
Fransanin payina diisir.

Kegmis SSRi-do xina tozuna illik tolabat taqri-
ban 800 ton olmusdur. Bu mohsul 6lkays xaricdon
gotirildiyinden onun O6ziinun yetisdirilmosi qorara
alimmisdir. Bunun {i¢iin miixtolif respublikalarda
xina bitkisinin becarilmasi ii¢lin tocriibslor aparil-
masina baslanildi.

Azorbaycan Elmor Akademiyasina xina bitki-
sinin yetigdirilmasi li¢iin tadqiqatlar aparilmasi tap-
sirildi vo onun bir ¢ox rayonlarinda yerloson elmi-
tadqiqat institutlarinda yetisdirilmasins start verildi.
1975-ci ilde Nax¢ivan Muxtar Respublikasinin

Naxg¢ivan Elm Morkazindo ilk smaq tocriibalori
aparildt vo homin ildon bagslayaraq aparilan
hortorofli ¢oxillik todqgiqatlar, oldo edilon miisbot
naticalor keyfiyyatli xmna vo toxum mohsulunun
istehsalina ravac verdi. Naxg¢ivanda aparilan elmi
todqiqatlara osaslanaraq, Azerbaycan Respublikasi
Nazirlor Soveti 1986-1990-c1 illords 100 ton xina
vo basma istehsal edilmosi {giin yeni xina
miiossisasi yaradilmasi haqqinda gorar gobul etdi
(Abbasov, 1970; A66acos u ap., 1976)

Sakil. Monoflor bal almagq iigiin qapal seraitde
yetigdirilmis vo ¢igoklomis xina agaci (2 illik, 3 metr
hiindiirlityiinds).

Azorbaycan Respublikast Xozor rayonu Bino
gosabasinde EMA sirkatinin istixanasinda xina ¢i-
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¢oklorindon monoflor balin alinmasi iizerindo apa-
rilan todgigatlar miisbot notico vermisdir (ixtira J
201372, 02.04.2012).

1976-c1 ildon kegoan miiddat orzinde 50 adad
x1na kolu {izarinds tacriiba aparilmis va qapali sora-
itdo mohsul alinmigdir. Tadqiqatlar gostermisdir ki,
xina kollart agiq seraitde 6ziinii birilik bitki kimi
gostordiyi halda, gapali soraitdo homin kollar
xinanin Iran ekotipino moxsus miioyyan morfoloji
xiisusiyyatlorini saxlayir, 6zlinii ¢oxillik bitki kimi
gostorir vo il orzindo feneloji fazalarimi basa vur-
magqla iki-ii¢ dofs mohsul verir.

Qapali soraitdo becorilon xina kollarina il
orzinds hava soraiti ilo alagadar olaraq tolob olunan
qodor su verilmolidir. Hor suvarmada 1 m* sahoya
1,0-1,5 litr su sorf edilmolidir. Il orzindo qapali
soraitds x1na bitkisinin becarildiyi sahads ol ils 7,0-
10,0 dofo alaq edilir. Sahoyo bir dofo osas giibro
soklinda, iki dofs yemloms sgoklinds birinci va
ikinci yigimdan sonra {izvi vo mineral giibro
verilmis, kollarin dibi dord dofo yumsaldilmisdir.
Zorarverici vo xastoliklora qarst dord dofs (her
riibdo bir dofo) kimyavi miibarizo (0,5%-li Bi-58-
ilo) aparilmalidir.

Qapal1 soraitdo okilon dordillik xina kollarinin
hiindiirliyii 1,5 metrdon 3,0 m-o catir vo yiiksok
keyfiyyatli toxum va xina mohsulu verir. Tacriiba
vo analizlorin naticolori gdstorir ki, qapalr soraitdo 1
m’ sahodo 4 odod xma kolu okib becormok
miimkiindiir.

Bu sahads becarilon har bir dordillik xina ko-
lundan birinci yigimda 250 g-dan 1,3 kilograma-
dak, ikinci yigimda isa 300 g- dan 1,5 kqg-dok yas
xina yarpagl yigmaq miimkiindiir. Bu halda her
kvadrat metr sahodon iki yigim prosesindo orta
hesabla 2 kilogramdan 11 kq 200 qrama qadar yas
Xina yarpagi yigmagq olar. 1000 m* sahaya okilmis
4000 odod xma kolundan orta hesabla 2,2 tondan
11,2 tona qader yas xina yarpagi toplamaq miim-
kiindlir. Yigilan yas xma yarpaqlarindan iss 26-
29%- o yaxin quru xina yarpagi sldo oluna bilor.
Yoni 1000 m* sahadon orta hesabla 3,0 t quru xima
yarpagi alds etmok miimkiindiir.

Bizim apardigimiz 30 ilik todqiqatlarson nati-
codo, tobii segmo yolu ilo Lawsonia inermis L.
ndviinden il boyu ¢igokloyon yeni “Sorxan” xina
sortu almmigdir. Bu sort il boyu ¢igoklomakls yana-
s1, ham do 35-40%-9 goader x1na mohsulu verir. Bu
da igtisadi cohatdon ham xina mshsulu, hom da va
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monoflor balin alinmasi {i¢iin ¢ox shomiyyatlidir.

1000 m* sahado 5 odod ari ailosi yerlosdir-
mokls il arzindo homin Xina sahssindon 100 kq
monoflor bal almaq olar. Aparilan ¢oxillik todqiqat-
larin naticalorine asaslanaraq demak olar ki, qapali
soraitdo hom keyfiyyatli xina toxumu, hom do
yiiksok keyfiyyatli xina mohsulu toplamaqla yanasi,
xma okilmig istixanada ar1 ailosi saxlamaqla
Azorbaycanda istehsal olunmayan va ilk dofs bizim
torofimizdon alimmisilk dofo bizim torafimizdon
alinmis monoflor bal almaqgla 0,1 hektar xina
sahasindon 100000 manata gador golir gotiirmak
miimkiindiir.

Iqtisadi hesablamalar gostorir ki, qapali sora-
itdo har hektar xina sahasindon 100-500 min man.
golir gotiirmak olar. Azorbaycanin tebii iqlim
saraitindo Xina bitkisinin becarilmosi 6lkomizin bu
mohsula olan tolabatini tomin etmoyo imkan veror
va ilk yeni mahsul monoflor balin alinmasi va satigi
iqtisadi golir gatirar.

Aparilan ¢oxillik todgiqatlara Azorbaycanin
Naxcivan, Abseron,Sirvan va Ganca bdlgalarinda
gapali istixana goraitinde xina bitkisindon xina
mohsulu vo Monoflor bal almaqgla bdyiik golir
gOtiirmok miimkiindiir.

Xina bitkisinin homisayasil kol olmasini, iyun
ayindan baslayaraq ilin sonunadok daima ¢igoklon-
mosini Xos otro malik ¢igoklorinin vo gozal rongli
meyvalorinin olmasini nazara alaraq, respublikanin
park, bag vo miiassisalorin orazisinde okilmasi
mogsodouygundur vo bu mosolo yagillasdirma
idarasina tovsiyya olunur.
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T.M. Sadigov

IkoHomuveckass JPpdexkTuBHOCTH U BripamuBanne Pactenusi XHbl
B A3sepoaiigxane B 3akpbIThIX Y CJI0BHSIX

T.M.Cagbiros
Hncmumym oenoponocuu HAHA
B cratrse npezncraBneHa nHGOpMaIys 0 BbIPAIMBAHUN PACTEHHUS XHBI B 3aKPBITHIX TEIIMYHBIX YCIOBUSIX B
pasnuuHbIx perroHax (HaxuuBans, AGmepon, [upsan, ['samxa) Azepbaiipkana, a Takke 0 BO3SMOXKHOCTSIX

MOJIy4YCHUS IKOHOMHYECCKOMN BBITOABI C ITPOAYKIHNU U C IMOJTYUCHU MOHO(l)HOpHOFO M¢Ella 5TOTO paCTCHUA.

Knroueswle cnosa: pacmenus XHuvl, paccaoa Xusi, N4eIUHAsI CeMbsl, MOHOQDIOPHbLIL Med, NPOOYKM

Cultivation of Henna Plant Under Conditions of Indoor Greenhouse and Its Economic Profit
T.M. Sadigov
Institute of Dendrology, ANAS
Information on the cultivation of Henna plant under conditions of indoor greenhouse in different regions of
Azerbaijan (Nakhchivan, Absheron, Shirvan and Genge) and possibility of getting high economic profit from

henna products and Monoflora honey has been presented.

Key words: Henna plant, seedlings, the bee family, monoflora honey, henna products, herbal seeds, drugs

&3



AMEA-nin Xobarlari (biologiya va tibb elmlari), cild 69, Ne3, sah. 84-88 (2014)

Qaraciyorin Uzunmiiddatli isemiyas1 Zamam Ziilal Miibadilosinds Bas Vermis
Patogenez Doyisikliklords Antioksidant Miidafis Sisteminin Rolu

R.C. Korimova

Azarbaycan Tibb Universitetinin Elmi-Tadqiqat Markazi, Bakixanov kiigasi 23, Baki AZ 1002, Azarbaycan;

E-mail: rena.kerimova.7l(@mail.ru

Xroniki toksikoz modeli yaradilmis ag sicovullarda qaraciyosr isemiyasimin miiddatindon asili olaraq
ganda ziilal miibadilasinds bas vermis patogenez doyisikliklords antioksidant miidafis sisteminin rolu
aydinlasdirilmisdir. Todqgiqatlar 3 qrupa ayrilmis 45 bas ag sicovul iizarindo aparilmisdir. 1-ci qrupda
(5 bas) intakt vaziyyat, 2-ci qrupda (20 bas) 30 daqiqalik isemiya, 3-cii qrupda (20 bas) 30 doqiqalik
isemiya fonunda antioksidant miidafis sistemi yaradilmisdir. Gotiiriilmiis qanda iimiimi ziilahn,
albuminin, a;-, a,-, B, y-qlobulinlorinin gatihg vo laktatdehidrogenazammn (LDH) faallig1 2-ci qrupda
intakt vaziyyatla, 3-cii qrupda isa intakt vaziyyat va 30 daqiqgolik isemiya ilo miiqayiso edilmisdir.

Acar sozlar: Qaraciyar isemiyasi, ziilal miibadilasi, antioksidant miidafia sistemi, Ridutox mahlulu

GIRIS

Miiasir hayat ekoloji miihitin pozulmasi, toksiki
mohsullarla insanlarin daha ¢ox tomasda olmasi ilo
saciyyelondiyi iiciin ekzogen intoksikasiya hallart
daha ¢ox miisahido olunur (bemoGopomora, 2010;
3epouno, 2009). Ekzogen yolla bas vermis
intoksikasiyanin tosir gostordiyi iizvlerden biri do
qaraciyordir.  Intoksikasiyanm  tosir  miiddatinin
uzanmasina  paralel olaraq qaraciyorin  istor
qurulusunda, istorso do funksional voziyyetindo
patoloji istigamotdo doyisikliklor bag verir ki, bunlar
da adoton patoloji proseslorin darinloegdiyi hallarda
qaraciyor catigmazligi (isemiyasi) ilo naticolonir
(Granfeldt, 2009). Miiasir tobabotinin  siirotli
inkisafina baxmayaraq qaraciyor catigmazligi olan
xastalarin boyiik aksariyatinds 6liim hadisasi bag verir
(ApwurioB, 2005; bproxun, 2005; I'pomor, 2009;
[Tamenko, 2006; ITaBioB, 2005). Miioyyan edilmisdir
ki, Oliimiin asas basvermos sabablorindon biri ziilal
miibadilasindo yaranan doyisikliklordir (Manbluesa,
2010). Bu doyisikliyin sobobi toksiki maddolerin
qaraciyarin ziilal sintezedici funksiyasina toasiri ilo
olagoalondirilsa do onun patogenezi bu giine qoder
aydinlagdirilmamisdi. Ona gora do todqgigatin osas
mogsadi-isemiyaya  moruz  galmis  garaciyer
patologiyast ~ fonunda  endotoksikozun  ziilal
miibadilosino tosirini  Oyronmok vo patogenezdo
antioksidant tobii miidafio  sisteminin  rolunu
aydinlagdirmaqdan ibarat olmusdur.

MATERIAL VO METODLAR
Tadgiqatlar ATU-nun Elmi-Tadgiqat Marke-

zinds 3 qrupa ayrilmig 45 bas ag sigovul tizerinds
aparilmigdir (cadval 1).
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Cadval 1. Heyvanlarda tocriibolorin aparilma goraiti

Qrup  Tocriibalorin aparilmasi soraiti  Tacriiba hey-

vanlarinin
sayl

l-ci qrup Intakt voziyyat 5 bas
2-ci qrup Xroniki intoksikasiya modeli

fonunda qaraciyar arteriyasinin 30

doaqigo miiddoatinds sixilmast 20 bag
3-cliqrup 30 doqigolik igemiya fonunda

aparilan antioksidant miidafio

sisteminin stimullagdirilmasi 20 bag

Dekapitasiya  etmoklo ag  sigovullardan

gotiriilmiis ganda Rose firmasinin istehsali olan
(Bioscreen MS-2000 mikroanalizator) reaktiv
dostlorindon istifado edorok, Umimi =zilaln,
albuminin, o,-, ap-, B-, y-qlobulinlarinin qatiligt vo
LDH-in  foalligt toyin edilmisdir.  Xroniki
intoksikasiya Karkisenko metodu ilo (Kapkumienko,
2004) 20%-li xlorid tursusundan (HCI) istifads
etmoklo yaradilmigdir. Onun fonunda isemiya
modeli yaratmaq iiclin anesteziya soraitindo
(Anannes, 1982) qarin boslugu agilmis, qaraciyaro
gedon arteriya liqaturaya alinmigdir. Tacriiba
heyvanlan 3, 7, 15 va 30-cu giinlords har birinds 5
bas olmaqla dekapitasiya edilorok qan gotiirtil-
misdiir. Tocriibo heyvanlarinin  3-cii  qrupunda
antioksidant miidafio  sistemini  giiclondirmak
moqsadilo quyruq venasma 7 giin miiddstinds
giindo 1 dofo olmagla, hor dofo 2 ml Ridutox
mohlulu yeridilmigdir (Jayakumar, 2006, 2007).
Almmis  gostoricilor geyri-parametrik metodla
statistik  islonmisdir (Kon6, 1976; Recom-
mendations of the German Society for Clinical
Chemistry, 1970).



Qaraciyarin Uzunmiiddatli Isemiyast Zamant

Cadval 2. 30 doqigalik isemiyadan sonra ag sicovullarin qaninda ziilal miibadilasi gostoricilorinin doyismasi

Qaraciyarin

II qrup (30 daqigolik isemiya)

ziilal miibadilosi ff;;‘;‘lﬁlyl*’;n 3-cil giin 7-ci giin 15-ci giin 30-cu giin
gostoricilori g (n=5) (n=5) (n=5) (n=5)
LDH M+m 2256,8+202.2 2436,4+338,7 1624,4+1352 1422,0+99,2
un min - max 1699-2830 1712-3516 1137-1956 1136-1647
P pi<0,01 pi<0,05 p>0,05 pi>0,05
Umumi ziilal M+m 55,543,1 67,9454 59,4433 58,142,9
q/l min - max 47-63,5 50,2-80,5 47,4-66,4 47,5-64,2
P pi<0,01 p>0,05 pi<0,01 pi<0,01
Albumin M+m 33,542,1 25,9430 17,1£1,0 18,9+0,8
q/1 min - max 28-39,3 19,5-35,4 13,8-19,7 16,5-21,2
p1 pi>0,05 p1<0,05 p1<0,01 p1<0,01
;-Qlobulin M+m 10,98+2,02 20,15+2,89 28,73+3,39 26,92+2,27
q/l min - max 5,45-17,95 11,19-27.8 19,17-40,1 18,2-31,1
P pi<0,01 pi<0,01 pi<0,01 pi<0,01
0;-Qlobulin M+m 3,51 £0,56 20,70+1,05 34,6542,15 30,70+1,96
q/l min - max 2,06-4,65 17,52-23,4 28,79-40,2 25,1-37,1
p1 p:1>0,05 p1<0,01 p1<0,01 p:1<0,01
B-Qlobulin M+m 8,97+2 34 21,3243,62 37,18%9,20 32,06=7,19
q/l min - max 3,52-17,55 13,12-30,4 11,19-57,2 14,1-50,3
p1 p:1>0,05 p1<0,01 p1<0,01 p1<0,01
y-Qlobulin M+m 5.19+1,62 18,93+3,15 16,33+1,04 18,54+1,05
q/l min - max 2,02-11,31 11-30,2 10,1-21,1 11,1-22,1
Pi p1>0,05 p1<0,01 p1<0,01 p1<0,01
Qeyd:  p;—intakt vaziyyat

NOTICOLOR VO ONLARIN MUZAKIROSI

I-ci qrupa daxil olan ag sigovullardan
gotiiriilmiis ganda LDH-in faallign 1011-2028 U/l
arasinda (M+m=1491£163,6), imumi ziilalin qatilig
67,4-84,5 g/l (M+m=73,5+2.9), albuminin qatilig1
34,8-41,1 g/l M+m=37,8+1,3), a;-qlobulinin qatilig1
1,42-1,62 g/l (M£m=1,50+0,04), a,.qlobulinin
qatthgr 3,87-4,93 g/ (M+m=4,45+0,23), PB-qlo-
bulinin gatilig1 iso 8,94-9,65 (M+m=9,31+ 0,11), y-
globulinin qatiligt iso 2,33-2,47 ¢/ (M*m=2,37
10,03) arasinda doyismisdir. 2-ci qrupa daxil olan ag
sicovullarda 30 doqigo isemiya yaradildigdan 3 giin
sonra qanda ziilal mibadilasinds asagidaki
dayisikliklor bas vermisdir (cadval 2). LDH-in
foallig1 intaktla miiqayisads 51,4%, a,-qlobulinin
qatilig1 631,9%, y-qlobulinin qatilig1 118,8%, artmus,
timumi ziilalin qatilig intaktla miiqayisade 24,5%,
albuminin qatiligi 11,2%, ap-qloblinin qatilig1 ise
21,0%, P-qlobulinin qatilignt 3,6%  azalmisdir.
Isemiya modelinin yaradilmasmmn 7-ci  giiniindo
ganda LDH-n foallig1 intaktla miiqayisada 63,4%,
a;. qloblinin qatilig1 1243,1% ,0,. qloblinin qatilig1
365,5%, B-qlobulinin qatiligr 129,1%, y-qlobulinin
gatihigr 697,2%, artmig, imumi zilalin qatihig
intaktla miiqayisads 7,7%, albuminin qatilifi iso
31,4% azalmigdir (cadval 2).

Isemiya modelinin  yaradilmasinm  15-ci
giiniinds ganda LDH-1n foallig1 intaktla miiqayiseda

8,9%, a-qlobulinin qatilig1 1815,6%, a,-qlobulinin
qatiligi 679,1%, B- qlobulinin qatiligi 299,5%, y-
globulinin qatilig1 587,7% artmus, timumi ziilalin
qatiligi 19,2%, albuminin qatilig1 54,7% azalmisdir.

Isemiya modelinin yaradilmasinin ~ 30-cu
giiniindo isa ganda a;-qlobulinin qatilig1 intaktla
miiqayisade  1694,8%, a,-qlobulinin  qatilig1
590,2%, B-globulinin qatilig1 244,5%, y-qlobulinin
qatiligi 681,0% artmig, LDH-in foaallig1 intaktla
miiqayisade 4,6%, timumi zilalin qatiligr 21,0%
albuminin qatilig1 50,1% azalmigdir (cadval 2).

3-cii qrupa daxil olmus ag sicovullarda (30
doqiqe) miialicodon 3 gilin sonra qanda ziilal
miibadilosindo asagidaki doyisikliklor bas vermisdir
(cadval 3). LDH-in foallig1 intaktla miiqayisade
19,5% artmus, 30 doqigelik isemiya ilo miiqayisade
isa 21,1% azalmigdir, imumi ziilalin qatilig: intaktla
miiqayisada 19,7% azalmis, 30 daqigolik isemiya ilo
miiqayisado iso 6,3% artmigdir. Albuminin gatiligi
intaktla miiqayisads 20,1%, 30 doqigelik isemiya ilo
miigayisada 10,0% azalmigdir. o,;-qlobulinin qatilig:
intaktla miiqayisado 311,7%, isemiya ilo miiqayisada
100,5% artmus, op.qlobulinin qatiligi intaktla
miiqayisads 371,7%.isemiya ilo miiqayisads 497,4%
artmig, P-qlobulinin qatiligr intaktla miiqayisade
91,6%, isemiya ilo miiqayisade 98,8% artmisdir. y-
globulinin qatilig1 intaktla miiqayiseds 195,5%,
isemiya ilo miiqayisadas iso 35,1% artmigdir.
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Cadval 3. 30 doqigolik isemiya fonunda antioksidant miidafio sistemini stimullagdirdiqgdan sonra ag sigovullarin

qaninda ziilal miibadilasi gostoricilorinin doyismasi

Qaraciyarin Komiyyot III qrup (30 daqiqolik isemiya)
ziilal miibadilasi S 3-cii giin 7-ci giin 15-ci giin 30-cu giin
gistoricilori gostoricilori (n=5) (n=5) (n=5) (0=5)
LDH Mim 1781,0+165.8 1932,0+732 1559,0=176,9 1361,8£104.3
un min - max 1127-2010 1716-2117 1067-1976 1012-1614
P1 p1>0,05 p1<0,05 p1>0,05 p1>0,05
P3 p3>0,05 p3>0,05 p3>0,05 p3>0,05
Umunmi ziilal M+m 59,0£1,1 57,8+1,6 59,8+1,1 58,8+2,2
q/l min - max 55,4-61,5 52,7-61,2 56,8-62,4 50,5-62,7
jUl p1<0,01 p1<0,01 p1<0,01 p1<0,01
P3 p3>0,05 p3>0,05 p3>0,05 p3>0,05
Albumin Mtm 30.2+1,0 25.122.6 19.8+0.8 19,4+0.9
q/l min - max 27,8-32,5 17,9-30,5 17,3-21,9 17,4-21,9
P1 p1<0,01 p1<0,01 p1<0,01 p1<0,01
P3 p3>0,05 p3>0,05 p3>0,05 p3>0,05
a;-Qlobulin M+m 22,01£2,33 20,17+2,65 29,65+1,78 24,30+2,49
q/l min - max 16,13-29,5 12,18-27,18 26,86-35,91 15,91-31,4
Pi p1<0,01 p1<0,01 p1<0,01 p1<0,01
P3 p3<0,01 p3>0,05 p3>0,05 p3>0,05
a,-Qlobulin Mtm 20,98 =368 22,05:4.82 36,1820,61 34.24+1,36
q/l min - max 9,78-29,14 6,15-34,18 34,42-37,8 29,8-37
pi p:1<0,01 p:1<0,01 p1<0,01 p1<0,01
P3 p3<0,01 p3>0,05 p3>0,05 p3>0,05
B-Qlobulin M+m 17,83+3,00 21,7244,22 35,2142,18 36,17+1,25
q/l min - max 9,19-27,96 9,18-33,72 26,72-38,7 33,2-39.91
Pi p1<0,05 p1<0,05 p1<0,01 p1<0,01
P3 p3<0,05 p3>0,05 p3>0,05 p3>0,05
y-Qlobulin Mim 7,0220,54 18,151 .91 16,93+2.96 17.38+1.62
q/l min - max 5,14-8,17 13,62-24,42 6,17-24,2 14,17-23,58
pi p:1<0,01 p:1<0,01 p1<0,01 p1<0,01
Ps3 p3>0,05 p3>0,05 p3>0,05 p3>0,05

Qeyd: p;- intakt vaziyyat; p; — 30 daqiqalik isemiya

3-cii qrupa daxil olmus ag sicovullarda
modelin yaradilmasmin 7-ci giinlinde LDH-n
foallig1 intaktla miiqayiseds 29,6% artmis, isemiya
ilo miiqayisado 20,7% azalmigdir. Umumi ziilalin
qatilig1 intaktla miiqayisedo 21,3%, isemiya ilo
miiqayisade 14,8% azalmisdir. Albuminin qatilig
intaktla miiqayisado 33,4%, isemiya ilo miiqayisado
3,0% azalmigdir. o, qlobulinin qatilig1 intaktla
miiqayisado 1244,7%, isemiya ilo miiqayisads 0,1%
artmigdir. a,.qlobulinin gatilig1 intaktla miigayisodo
395,8%, isemiya ilo miiqayisads 6,5% artmigdir, -
globulinin qatilig1 intaktla miiqayisade 133,4%,
isemiya ilo miiqayisade 1,9% artmis. y-qlobulinin
qatilig intaktla miiqayisads 664,7% artmis, isemiya
ilo miiqayisads 4,1% azalmisdir (codval 3).

3-cli qrupa daxil olmus ag sicovullarda
modelin yaradilmasinin 15-ci giinlindo LDH-1n
foallig1 intaktla miiqayisado 4,6% artmis, isemiya
ilo miiqayisado 4,0% azalmigdir. Umumi ziilalin
qatilig1 intaktla miiqayisedo 18,7% azalmis, isemiya
ilo miiqayisada 0,6% artmigdir, albuminin gatilig
intaktla miiqayisade 47,7% azalmis, isemiya ilo
miiqayisads 15,6% artmisdir. a,-qlobulinin qatilig
intaktla miiqayisade 1876,6%, isemiya ilo
miiqayisado 3,2% artmisdir. o, qlobulinin qatilig
intaktla miiqayisade  713,5%, isemiya ilo
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miiqayisado 4,4% artmigdir. B-qlobulinin qatilig:
intaktla miiqayisado 278,4% artmis, isemiya ilo
miiqayisado 5,3% azalmigdir. y-qlobulinin qatilig:
intaktla  miiqayisado  613,2%  isemiya ilo
miiqayisads iss 3,7% artmisdir.

3-cli qrupa daxil olmus ag sicovullarda
modelin yaradilmasimin 30-cu giiniindo LDH-1n
foallig1 intaktla miqayisado 8,7%, isemiya ila
miiqayisodo 4,2% azalmisdir. Umumi ziilalin
qatiligr intaktla miiqayisade 20,1%, azalmus,
isemiya ilo miiqayisade 1,2% artmigdir, albuminin
qatiligi intaktla miiqayisade 48,5%, azalmis,
isemiya ilo miiqayisade 3,1% artmisdir. oy
globulinin qatilig1 intaktla miiqayiseds 1519,9%,
artmis, isemiya ilo miiqayisads 9,7% azalmisdir, ;.
globulinin qatilig1 intaktla miiqayisade 669,8%,
isemiya ilo miiqayisade 11,5% artmigdir. p-
globulinin qatilig1 intaktla miiqayisado 288,6%,
isemiya ilo miiqayisado 12,8% artmigdir. -
globulinin qatilig1 intaktla miiqayisade 632,0%,
artmis, isemiya ilo miiqayisads 6,3% azalmisdir.

Apardigimiz tacriibalerin noticalori gostormis-
dir ki, uzunmiiddatli isemiya modeli yaradildigdan
sonra ganda ziilal miibadilosindo bir sira doyisik-
liklor bas vermigdir. LDH-in faallig1 yiiksalmis,
imumi ziilalin, albuminin qatihgi azalmis, a,-,0,-,



B-, v-qlobulinlorin gatiligr iso artmisdir. Vena
daxilino Ridutox mohlulu daxil etdikdon sonra
pozulmus ziilal miibadilesi normallagmaga dogru
yonolmigdir. Bizim fikirimizco, vena daxilino
Ridutox mahlulu daxil etdikden sonra ganda ziilal
miibadilesindoki doyisikliklora sabab orqaniz-min
antioksidant miidafis sisteminin giliclon-mosidir.
Ciinki FO.B.Hecrepop (2010) gostormisdir ki,
antioksidantlar qaraciysr hiiceyrolorinds tonaffiiso
miisbot  tosir  gostormoklo  mitoxondirlorin
funksional faaliyyetini giiclondirir. Digor torofdon
iso M.R.Biagininin (2006) ildo gostordiyi kimi,
antioksidantlar  qaraciyerin  isemiyas1 zamani
mikrosomal monooksi-genazani foallagdirir. Har iki
alimin verdiyi molumatlara vo aldigimiz naticalora
osaslanaraq hesab edirik ki, xroniki intoksikasiya
fonunda qaraciyerin  uzunmiiddotli  isemiyasi
zamani ziilal miibadilosinin patogenezdo
antioksidant miidafio sisteminin zsiflomasi miihiim
rol oynayir.
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Poasr AnTnoxkcugantTHoi 3amutHoii CucreMmbl B I1aTtorenernuecknx Usmenennsix beakosoro
Oo6Mmena Boi3Bannbix JiurenbHoii Mimemueii Ileyenu

P.I:x. Kepumona
Hayuno-uccreoosamenvckuil yenmp A3epbationcancko2o MeOUyUHCKO20 YHUGepCcumema

B wuccnenoBaHusiX, MPOBOMUMBIX Ha MOJETM XPOHUYECKOTO TOKCHKO3a, CO3JaHHOW Yy OeNbIX KphiC,
HCCIIeIOBaHA POJb AHTHUOKCHIAHTHON 3alUTHOM CHCTEMBI B TAaTOreHe3e OCIKOBOro oOMEHa KpPOBH B
3aBUCUMOCTH OT CPOKa HMIIeMHH medeHH. OMbIThl MPOBOAMINCE HA 45 OenbIX Kpbicax, MOJCICHHBIX Ha 3
rpymmsl. 1 rpymma (5 rojoB) — WHTaKTHBIE KUBOTHBIC, 11 Tpymnma (20 romoB) — 30-munayTHas wmemus, 111
rpymmna (20 ronoB) — Ha QoHe 30 MHH. HIIEMHUH CO37aBajach MOJENb AHTHOKCHIAHTHOW 3alllUTHON
cucreMbl. CpaBHUBanM o0Iee cojepkaHue OeKka KPOBU, KOHIIGHTpPAUW anbOyMHHA, o)-, Op-, -, Y-
rIoOyIMHOB, a TAaKXKe aKTUBHOCTH (pepMeHTa naktarieruaporeHasa (JIJII) y *HUBOTHBIX BTOPON TPYIIIBI C
WHTAKTHBIMU JKUBOTHBIMH M y JKHBOTHBIX TPEThCH TPYMIMBl ¢ WHTAKTHBIMH JKUBOTHBIMH W KpPBICAMH,
MOIBEPTHY THIMHU 30-TU MHUHYTHOMN HILIEMHH.

Knwuesvie cnosa: Hwemus neuenu, 6enxosvili 0OMeH, aHMUOKCUOAHMHAS 3QWUMHASL CUCIEMA, PACMEOD
Puoymoxca

The Role of the Antioxidant Defence System in Pathogenetic changes of Protein Metabolism
caused by Long-term Liver Ischemia

R.J. Kerimova
Research Center Of The Azerbaijan Medical University

Under conditions of chronic intoxication in white rats alterations in pathogenesis of protein exchange have
been observed in blood depending on the hepatic ischemia period and the role of the antioxidative protective
system of the organism has been elucidated . The experiment has been performed on 45 white rats, divided
into 3 groups. The 1* group (5)- intact animals, the 2™ group (20 animals)- 30-minute ischemia, the 3" group
(20 animals)-under conditions of 30-minute ischemia the antioxidative protective system model was created.
Total protein, albumin , a;-, ay-, B-, y-globulin concentrations and LDH activity were compared with the
intact condition in the 2™ group and with the intact condition and 30-minute ischemia in the 3™ group.

Key words: Hepatic ischemia, protein exchange, antioxidative protective system, Ridutox solution
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Coman Uc¢yarpaq Yoncasi (Trifolium pratense L.) Bitkisinin Morfoloji-

Anatomik Xiisusiyyatlori

A.Hiiseynova*, B.9liyev, A.Sardarova

Azarbaycan Dovlat Aqrar Universiteti, Heydor Oliyev prospekti, 159, Gonca AZ 2000, Azarbaycan,

*E-mail: myllen@mail.ru

Mboqalods Trifolium pratense L. néviiniin morfoloji-anatomik xiisusiyyotlori tohlil olunmusdur.
Anatomik tadqiqatlar aparilmis vo ilk dafs olaraq Comoanyoncasi (ligyarpaq) bitkisinin
xarakterik anatomik qurulus xiisusiyyotlori miioyyon olunmusdur. Mikroskopik tadqiqatlarla
askar olunmus alamot gostoricilori diagnostik ohomiyyat kosb edir.

Acgar sozlor: Skierenxim, kutikul, epidermis, cins

GIiRIiS

Comon iigyarpaq yoncast (Trifolium
pratense L.) coxillik bitkidir. GoOvdesi bark,
budaqlanan, adston yapisiq tiikctiklidiir, 15-40 sm
hiindiirlikdodir. ~ Yarpaqciqlart  yumurtavaridir,
itikonarhdir, qiraglan tiikciiklidiir. Alt yarpaglar
uzun saplaghdir, yuxaridakilar qisa saplaqlidir,
yumurta-varidir, bazon torsyumurtavaridir ya da
elipsavaridir, toposi kiit ya da bir balaca kosikdir,
alt hissasi daha ¢ox tiikciikliidiir. Basciglart 1-2-dir,
yumurtavaridir, kipdir, 2-3(4) sm uzunluqdadir,
adoton osasinda yuxari yarpaqlart ilo ohatolonir,
oturaqdir, ya da saplaqlidir.

Cigoklori oturaqdir, ¢oxsaylidir, 11-14 mm
uzunluqdadir. Kasaciq boruvari-zongvaridir, 10
damarhdir, tiikclikliidiir, disiciklori bizvaridir,
asagidakilar borudan iki dofs uzundur. Lagoklori
aciq qurmizidan tiind stvariqirmizidir, bazon agdir.
Paxla yumurtavaridir, yuxart hissesindo arakosmo-
lidir, birtoxumludur (Sakil 1).

Azorbaycanda asag1 qursaqdan alp yliksok-
liklora godor, g¢omonlordo, talalarda, mesolordo,
baglarda, daslislarda, yarimsohralarda, oazislords
rast golinir.

Qafgazin hor yerindo, Arktikada, Avropanin
hor yerindo, Qarb Sibirdo (hor yerindo), Sorq Sibi-
rin (Ang-Sayan, Yeniseyin conubunda, Daur, Uzaq
Sorqds, Orta Asiyada yayilmisdir (Xalilov, 1952).

Umumi yayilmast — Simal Atlantika, Orta
Avropa, Orta Asiya, Malaziya, Iran, Indo-Qimalay
(Qrossheym, 1936, 1952,1967).

Tasarriifat shamiyyati. Comon yoncasi kol
gruplu paxlali otlara aiddir. Koklarinda 1-5% ohang
var, ona gora do Oliib, c¢iirliyondo davamli olan
formali iizvi maddslor omalo golir vo torpaga
struktur qurulug verir. Azotmonimsomo rolu
molumdur, bundan bagqa ziilalli-vitaminli Zibrillin
preparati hazirlanir. Coman yoncasi biitiin név mal-
qara torofindon otlaglarda yeyilir, yasil yem kimi

istifado olunur, qgidali samani olur vo biitiin kond
tosarriifati heyvanlanlarina sla yem novidiir. Un
konsentratt kimi do qidalarma olave olunur,
samanindan silos hazirlanmasi {i¢iin istifads olunur.
S.Stankov va E.Bordzilovski gosterirler ki, ¢omen
yoncasinin ¢igak qruplart tonaffiis orqanlarinin
xoastoliklorinin miialicasindo dorman vasitasi kimi
istifads olunur.

Comon yoncast nisbaton kolgoys davamlidir,
ona goro do onu miixtolif Ortiik bitkilor altina
sopmok olar. Tez yigilan bitkilor - yasil kiitla ti¢lin
payizliq ¢ovdar, yasil yem iiclin valomir vo giiliil-
volomir qarigigt yaxst Ortiik (qoruyucu) bitkisi
hesab olunur.

Sakil 1. Comon iigyarpaq yoncast
(Trifolium paratense L.)

Bu bitki turs vo giiclii sorlasmis torpaglar
sevmir.

Bir ton quru ot yaratmagq ii¢iin ligyarpagin qida
elementlorino maksimal tolobati, kq: azot-31, fosfor-
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9, kalium-22, kalsium-16, magnezium-5, kiikiird-1,5;
hamin mohsulla torpagdan 22 kq azot, 5 kq fosfor va
16 kq kalium aparir. Ugyarpaq bor vo molibden
elementlorino kifayot qodor tolobkardir. Molibden
havanin molekulyar azotunu tosbit edon nitrogenaza
ferment kompleksinin torkibine daxildir, bor
elementi iso Otiiriicli-borular sisteminin yaxsi
inkisafina, simbiotik sistemin energetik materialinin
kifayot qadar tominatina va bioloji azotun maksimal
tosbit olunmasin komoklik gdstorir.

Qiymotli yem bitkisidir, biitlin név heyvanlar
torafindon havesle yeyilir. Toarkibinds protein
yiiksokdir, ¢oxlu kalsium vo vitaminlor olur. Kok
sistemindo inkisaf edon yumrucuq bakteriyalari
torpagi azotla zonginlasdirir (JIotoa, 2007).

Yoncanin quru otunun torkibinds 18% protein,
30,2% selliiloza, 30,4% azotsuz ekstrativ maddo,
2,7% yag, miixtolif vitaminlor, habelo fosfor,
kalsium va s. elementlar olur.

Yoncanin kokleri {izerindeki kok yumrugugu
bakteriyalar1 hesabina bir hektar torpaq sahosindo
100-150 kq azot toplanir, bu da fiziki ¢okido 4-5
sentner ammonium sorasina va ya 30-40 ton peyino
borabordir. Yonca bitkisi torpagm strukturunu da
yaxsilasdirir. Ona goro do yonca avozolunmaz solof
bitkisidir. Yoncadan sonra becarilon bitkilorin moh-
suldarliglr 15-30%-o qoder yiiksalir. Yonca bitkisi
sorlagma vo eroziya proseslorinin do qarsisini alir.

Yonca hom do bal veron bitkidir. Giiclil
kollanma qabiliyyastine malik oldugundan tarlalarin
alaq otlarindan tomizlonmasinds do bu bitkinin rolu
boylkdir. Trifolium pratense L. novi tadqiqat
moqsadi ilo Goadoboy rayonu Asagi Narzan
orazisindon gotiiriillmiisdiir.

MATERIAL VO METODLAR

Respublikamizin yabani florasinda yayilan 7vi-
folium pratense L. ndviiniin morfoloji vo bioekoloji
xiisusiyyatlorini dyronmak magsadilo fenoloji miisa-
hidslor aparilmigdir. Aparilan fenoloji miigahidslor
R.M.Kuperman (1984) metoduna asaslanmisdir.

Anatomik todqgiqatlar {i¢iin material osason
bitki tam morfo-fizioloji yetkinliyo ¢atdigdan sonra
gotiriilmiis vo 96%-1i spirtdo fikss edilmisdir.
Preparatin hazirlanmasi iimumi qobul olunmus me-
todikaya (bapeikmmaa, 2004) osason aparilib.
Hazirlanmis preparatlar «Motic» 18/20, MBI-3
mikroskoplarinda todqiq edilmisdir. Anatomik
sokillorin ¢okilmasindo «RA-4» sokil aparatindan
vo mikroskopundan istifado edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqgiqatlar gosterdi ki, 7. pratense L. ndvii-
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nlin bazi anatomik struktur elementlori bitkinin
morfoloji qurulusuna va bitdiyi orazinin iqdim fak-
torlarina uygun olaraq qazanilmgdir. ilk dofs ola-
raq todqiq etdiyimiz noviin vegetativ orqanlarinin
anatomik xiisusiyyatlori bizim torafimizdon dyranil-
misdir vo nove xarakterik olan qurulus elementlori
otrafli tohlil olunmusdur. Comoen yoncasi bitkisinin
yarpaq vo govdasinin parenxim hiiceyralorindo ehti-
yat soklinds maddalarin toplanmasi miisyyon olun-
musdur. Bundan olave mikroskopik todqiqatlarla
Oyronildi ki, néviin gévdasindoe otiiriicii sistem daha
yaxs1 inkisaf etmigdir. Ksilemda ¢ox sayli, yani 25-
30 adad su borular1 amosls golmisdir.

Floemdon alt sotho dogru 8-12 qatdan ibarat
sklerenxim hiiceyralori formalagmisdir. Olava ola-
raq yarpagin Otiirlicii topasinda hom do floemdon
olavo ksilemin ds {ist hissasinds 5-6 qatdan ibarat
sklerenxim hiiceyrolori vardir. Aparilan anatomik
tadqiqatlar miiayyan etdi ki, nov xarakterik anato-
mik qurulusa malikdir.

Ilk dofo olaraq bitkinin morfoloji-anatomik
qurulus xiisusiyyatlori Oyranilmisdir.

Yarpaq (Sakil 2). Yarpaq enins kosikds dor-
zoventral qurulusludur. Hom alt, hom do iist sothdon
dariciklo ohato olunmusdur. Onlar soffafdirlar, six
yerlosmislor. Uzori kutikul tabagosi ilo 6rtiilmiisdiir.
Daricikdon daxils bir qat ¢oparvari parenxim hiicey-
rolori yerloagir (Qasimov vo b., 2010).

Sakil 2. Trifolium pratense L.—Coman iigyarpaq
yoncaslt. Yarpagn anatomik qurulusu: 1 — kutikul,
2 — epidermis, 3 — siitunvari parenxim, 4 — goparvari
parenxim, 5 — agizciq, 6 — sklerexim, 7 — ksilem,
8 — floem

Coparvari parenxim giicli inkisaf etmisdir,
xloroplastlarla zongindir, six yerlosmisglor. Belo
qurulus bitkinin normal inkisafma zomin yaradir
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(Osgorov, 2006). Silingorvari parenxim 4-5 qat
hiiceyradon togkil olunmusdur, iri hacmlidir,
nisboton seyrok yerlosirlor. Bu hiiceyralor qaz
miibadilosinde  vo  suyun  buxarlanmasinda
(transpirasiya) daha yaxindan istirak edirlor.
Coparvari parenxim hiiceyralari isa xlorofil danalari
ilo daha zongin olub, giinog siialar ilo bilavasito
isiglandirildigindan assimilysiya prosesindo aktiv
istirak edir. Yarpagin morkazinds bir adad iri hacmli
kollateral tipli topa yerlosir. Topa xaricdon bir qat
ohatoedici hiiceyralorlo ohato olunmusdur. Bu
hiiceyralor  uzunsov  formali olmagla  kigik
hacmlidirlor, onlar topa elementlori ilo yarpaq
mezofilini togkil edon digor hiiceyralor arasindaki
olagoni tomin edirlor. Ksilemds su borulari sira ilo
diiziilmisdiir. Hor sirada 3-4 adad su borusu olur.
Floemi togkil edon olokvari borular vo qonsu hiicey-
rolor xirda hocmli olmagla six yerlogsmisdor, lifli-
borulu 6tiiriicii sistemin hom floemlos, hom do ksi-
lemls sorhadloson sahosindo yaxsi inkisaf etmis
sklerenxim hiiceyrolori formalagmisdir. Mexaniki
toxuma olan sklerenximin bu qaydada hom giiclii,
ham dos xarakterik quruluslu amalo golmaosi tadqigat-
lar zamani bizim terafimizdon bitkinin govdasinda
do miioyyon olunmusdur. 7. pratense bitkisinin yer-
Uistli vegetativ orqanlarinda sklerenximin belo ¢ox-
sayli vo qurulus baximdan xarakterik olmasi ilk dofo
anatomik todqiqatlar aparilaraq bizim torofimizdon
miayyan olunmusdur. Bu olamot gostaricisi bitki
sistematikas1 vo anatomiyasi sahasinds hom praktik,
hom do nozori shomiyyat kosb edir. Mexaniki hiicey-
ralarin bela giiclii inkisafi ¢gaman yoncasi bitkisinin
yabani floranin ekstremal miihit soraitine dozimlii-
liyliniin tominatgist kimi qiymetlondirilir vo diaqg-
nostik gostoricisidir. Bitkinin yarpaginin hom siitun-
vari, ham silingarvari va digar asas parenxim kiitlo-
sindo govdads oldugu kimi tiind rongli ehtiyat sok-
lindo maddolor toplanmigdir. Bu da bitkinin fayda-
liliq xiisusiyyatini siibut edon bir nisanadir.

Agizclq aparatina yalniz yarpagin alt sothindo
tosadiif olunur.

Tadqgiqatlar gdstormisdir ki, yiiksoklik artdiqca
daricik hiiceyralarinin xarici qilaflar1 va kutin qati
qalinlasir. Belo qurulus olverissiz iqlim soraitindo
bir uygunlasma olamati kimi giymatlondirils bilor.

Yarpagin anatomik qurulusunda gaparvari pa-
renximin bir qath olmaqla six yerlogsmasi, agazcig-
larin yalniz alt sothdo yerlosmosi, yarpaq mezofilini
toskil edon hiiceyralorin kip yerlogmasi, mexaniki
vo Otiiriicii toxumanin giiclii inkigafi, Otiirlicii
topalarin qurulusu, formasi vo amals golmasi vo s.
yalniz homin nov ii¢lin xarakterikdir vo diaqnostik
nisans kimi istifads oluna bilar.

Govda (Sokil 3). Govds enino kasikds dairavi
qurulusludur. Xaricdon doriciklo ohato olunmusdur.
Dariciyin tizerinds nazik kutikul yerlasir. Doricikdon
daxilo 2-4 qat xlorenxim omslo golmisdir. Bu

hiiceyralor dairovi formali olub yerlosmislor, kigik
hacmlidirler, xloroplastlarla zongindirlor. Xloren-
ximdon daxilo 6-8 qat hiiceyrodon togkil olunmus
gabiq parenximi yerlogir. Bu hiiceyrolor doriciklo vo
otiiriicii topalarla sarhadlogen hissads hacmca kigik,
markaza dogru xeyli irilegirlor, nisbaton seyrak yer-
lagirlor. Mikroskopik tadqigatlarla miisyyen olundu
ki, T. pratense noviinlin gévdesinin parenxim hiicey-
rolorinds ehtiyat soklinde tiind rongli maddaler
toplanmisdir ki, bu da bitkinin perspektivliyinin
zomanoti kimi giymaotlondirilo bilor. Bitkinin gévdo-
sindoa Otiiriicti toxuma giiclii inkisaf etmigdir. Govda
topa qurulusludur, topalar irihacmli olmagla kolla-
teral tiplidir, dairs sokilinds sira il diiziilmiislar.

Sokil 3. Trifolium pratense L. — Camon ligyarpaq
yoncast. Govdonin anatomik qurulusu: 1 — doricik,
2 — gabiq parenximi, 3 — sklerenxim, 4 — floem,

5 —ksilem, 6 — 6zak.

Topalarda floem xarics, ksilem iso daxilo dogru
yonalmisdir. Ksilemds ¢oxsayli su borulart yerlosir,
hor topada onlarin say1 15-20 adod olur. Onlar six
sokildo parenxim hiixeyralori ilo ohats olunmusdur.
Har bir topanin iizerinds 8-12 qatdan ibarat mexaniki
toxuma sklerenxim amolo galmisdir. Sklerenximin
hiiceyralori floemlo sorhadlogson sahodo sanki onu
papaq soklinds Ortmiigdiir. Bu mexaniki toxuma
néve xarakterik qurulusda formalagsmisdir vo gox
giiclii inkisaf etmigdir. Bu govdoyo xeyli mohkomlik
verir. Govdonin morkazini irthacmli 6zak hiiceyralori
tutur. Govdenin anatomik qurulusunda oGtiiriicii
topalarin qurulusu, formasi vo amolo golmasi, silindr
arasinda miibadilo prosesini tonzimlayir. Ozok siia-
lar1 omoalo golmo ganuqauygunluguna goéro 7. pra-
tense noviiniin kokii tetrarx tiplidir.xlorenximin vo
osason do sklerenximin inkigafi vo qurulusu, tiik
Ortliyliniin qurulusu vo s. yalniz homin név iigilin
xarakterikdir vo diaqnostik nisano kimi miihiim
ohomiyyaet kosb edir.

Kok. Kok enina kasikdoa dairavi qurulusludur.
Xaricdon onu mantar Ortiiyli vo ya periderm ohato
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edir (Sokil 4). Mantar Ortiiyiiniin altinda girdos paren-
ximdon ibarot qabiq yerlosir. Mikroskopik todqi-
gatlar zamani miioyyon olundu ki, kdkiin qabiq
parenximi hiiceyrolorindo ¢oxlu miqdarda ehtiyat
maddsloari toplanmigdir.

Sokil 4. Trifolium pratense L. — Comon iigyarpaq
yoncast. Kokiin anatomik qurulusu: 1 — periderm,
2 —qabiq parenximi, 3 — libroform, 4 — floem,

5 — floem, 6 — ksilem

Daxils dogru qursaq sokilinds floem sahaciyi
yerlosir. Todqgigatin naticasinde miioyyan olun-
musdur ki, kok ikinci qurulusdadir. Bu ikinci
qurulusda olan kdkiin qabiq sahasinin an daxili qatt
kambi qursagidir. qabigm bu qeyd olunan
hissolorindon  periderm, peritsikdon baslangic

Camoan Ugyarpaq Yoncasi (Trifolium pratense L.)

gbtiirmiis mantar kambisinin foaliyyati naticosindo
inkisaf etmisdir. Kokiin gabiq parenximi, qismen
mantar kambisi, qismon do kambi qursagi omolo
gotirmisdir (Metcalfe vo b., 1950).

Kambidon daxilo markazi silindr yerlogir. Onun
daxili hissasindo iso ksilem siialar1 vardir. Bundan
basqa morkozi silindrds uzunsov hiiceyralordon
ibarat 6zok slialar1 omolo golmisdir. Bu siialar goriin-
diiyii kimi ayri-ayr1 topalar arasinda sorhad omalo
gotirir vo qabiqla morkozi
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Mopdo-Anatomuueckue Ocodennoctu Kinesepa Jlyrosoro (Trifolium pratense L.)

A.I'yceitnoBa, b.Asmmes, A.CapaapoBa

A3zepbatiodcanckull 20Cy0apCmeeHublll A2PapHblil YHUSEPCUMEm

B cratee mpoananm3upoBaHBEl MOPGHO-aHATOMHUYECKHE XapaKTEepUCTHKU kieBepa (Trifolium pratense L.).
BriepBbie ObUTH MTPOBECHBI aHATOMUYECKHE MUCCICIOBAHUS U ONPE/CIICHO aHATOMHUYECKOE CTPOCHUE XapaK-
TEPHBIX YEePT KJIeBepa JIyroBoro. MUKPOCKOIMYECKUE UCCISAOBAHUS TOKA3aIH, YTO ITH MPU3HAKYU SBJISIOTCS

BaXXHBIMHU THATrHOCTHYCCKHUMM I1OKa3aTCIIsIMU.

Knioueevie cnoea: Cxrepenxuma, Kymukyaia, dHU0epmuc, poo
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Morpho-Anatomical Features of Red Clover (Trifolium pratense L.)
A.Huseynova, B.Aliyev, A.Sardarova
Azerbaijan State Agrarian University
Morphological and anatomical characteristics of clover (7rifolium pretense L.) has been analyzed in the arti-

cle. Anatomical studies were carried out and the anatomical structure of the characteristics of red clover was

determined for the first time. The microscopic studies have shown that these signs are important diagnostic
indicators.

Key words: sclerenchim, cuticle, epidermis, genus
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SIRACODDIN SORKSROV - 80

Omokdar elm xadimi, kimya {izro elmlor dok-
toru, professor, bitki mongali maddoslorin kimyasinin
Oyronilmosi sahssinde Azorbaycanda vo onun hii-
dudlarindan konarda taninmis miitoxassis Siracoddin
Voali oglu Sarkerovun bu il 80 yasi tamam olur.

S.V.Sarkerov 28 dekabr 1934-cii ildo Qusar
rayonunun Yuxari Tahircal kandinds anadan olmus-
dur. 1952-ci ilds bu kandds orta tohsilini basa vura-
raq Azorbaycan Dévlot Tibb Institutunun oczaciliq
fakultosine daxil olmus vo 1957-ci ildo bu tohsil
ocagini miivaffaqiyystlo bitirmisdir. 1961-ci ilde
Azorbaycan EA Botanika Institutunun aspirantura-
sina daxil olmus vo SSRI EA-nmn Leninqrad (indiki
Sankt-Peterburq) sohorindo yerloson Botanika insti-
tutunun “Tobii birlogsmolorin kimyasi” laboratoriya-
sma ezam olunmugdur. 1964-cii ilo godor homin
laboratoriyada todqiqatlar apararaq bdyiik tocriiba
toplayan S.V.Sorkorov 1967-ci ildo SSRi EA
N.D.Zelinski adina Uzvi Kimya Institutunda nami-
zadlik dissertasiyasini miidafis etmigdir. Bundan
sonra alim tobiotino xas olan doqiqlik vo 0ziino
tonqidi yanagma prinsipi ilo elmi todgiqatlarini uzun
illor boyu davam etdirmis, aldo etdiyi naticalor vo
yeniliklorin diiriistliiyline tokrar-tokrar omin oldug-
dan sonra 1991-ci ildo Ozbokistan EA akademik
A.S.Sadikov adina Bioiizvi Maddslorin Kimyasi
Institutunda “Miirakkabgigoklilor fasilosinden olan
bitkilorin terpenoid ve fenol toromolorinin Syronil-
mosi” moévzusunda “Bioiizvi kimya, tobii vo fizioloji
foal maddoslorin kimyas1” ixtisast {izra doktorluq
dissertasiya isini boyiik ugurla miidafis edorak,
kimya elmlori doktoru elmi adin1 almigdir.

S.V.Sorkarov 1964-1972-ci illordo AMEA Bo-
tanika Institutunun Bitki ehtiyatlar1 sobasindo kicik
elmi isci, 1972-1988-ci illordo boyiik elmi isgi,
1988-2004-cii illards aparici elmi is¢i vazifalarindo
islomis, 2004-cii ildon bu giina gador bas elmi isci
vozifasindo galigir.

Botanika Institutunda islodiyi uzun illor arzindo
0, homiso isglizarligi, prinsipial mévqgeyi vo alico-
nablig1 ilo se¢ilmisdir. Daima 6z iizerinds iglomak
bacarigi, elmi axtarisda olmasi mosgul oldugu nadir
sahaya darindan yiyalanmakds ona tokan vermisdir.

S.V.Sorkerov elmi todqiqatlarin1 asagidaki
istigamotlords aparmisgdir:

- bitkilordon fizioloji foal maddoslorin fordi
sokilde ayrilmasi, yeni fiziki-kimyavi metodlardan
istifads etmaklo molum maddslarin identifikasiyast;

- yeni maddoalorin qurulus vo stereokimya for-
mullarinin toyin edilmasi, onlarm bitki orqaniz-
minds rolunun, biosintezino xarici mihit amillo-
rinin tosirinin agkar edilmasi, biogenetik qohumluq
olagolorinin milayyen edilmasi;
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- yeni fizioloji faal maddslarin qurulus formul-
lar1 asasinda fizioloji fealligin istigamsatinin miioy-
yon edilmasi vo yeni dorman preparatlarinin yara-
dilmasinda istifads imkanlarinin arasdirilmas;

- alinmig fordi maddolordon bitki sistematika-
siin ndv monsubiiystine aid miibahisali masalalorin
hallinds - xemotaksonomiyasinda istifado edilmosi.

S.V.Sorkerov terofindon miirokkobgigaklilar,
catirgicoklilor vo s. fosilolordon olan 40-dan g¢ox
bitki novlorinden miixtalif sinif birlosmolars aid
edilon 200-2 yaxin madds fordi sokilde alinmus,
300-don artiq madds identifikasiya edilmis vo elm
liglin yeni olan 45 maddonin foza qurulusu formul-
lar1 toyin edilmisdir. Yumurta gokilli ilank6lgs no-
viindon almmis seskviterpen laktonlardan badxizin
vo badxizinin yaniqlarda miialicoedici tosiri Oyrs-
nilmis, badxizinin 2%-1i yag mahlulu preparatinin
kliniki yoxlamalar1 Farmokoloji Komitonin icazasi
ilo kegmis SSRI Miidafia Nazirliyinin Horbi-Tibbi
Akademiasinda (Sankt-Peterburq) vo Megnikov
adina Xostoxananin Dari Xastoliklori Klinikasinda
(Sankt-Peterburq) sinaqdan kegirilmis vo miisbat
roylor alinmigdir. Miiallif terafinden homg¢inin bad-
xizinin yaddasi qoruma tosirinin molum ‘“Neo-
tropil” preparatindan 2-3 dofs giiclii effekto malik
oldugu agkar edilmisdir .

S.V.Sorkorov 1989-1990-c1 illordo SSRI EA
akademik M.M.Semyakin adina Bioiizvi kimya Ins-
titutunun “Biogen” Saholorarasi Elmi-Texniki Kom-
pleksinin grant1 asasinda “Bitki monsali fizioloji foal
seskviterpen laktonlar” movzusunu aparmisdir.

S.V.Sorkerovun todqiqat islorinin naticolori



respublikada (Azorbaycan MEA-nin Moruzalori,
AMEA-nin Xaborlari (biologiya va tibb elmlori))
vo xaricdo ¢ixan niifuzlu jurnallarda (OOmias xu-
mus, [Ipuknagnas xumus, PacTutensHbie pecypcehl,
XHUMHsI IPUPOAHBIX COEAUHEHUH, BromiereHs 3kc-
MEepUMEHTAILHOW OHONOTHM W MEAWUUHBI, Acta
Crystallographica) 6z oksini tapmigdir. O 280-don
¢ox elmi osorin, o ciimlodon, 2 monogqrafiya, 5
miialliflik sohadotnamasi va 4 patentin miallifidir.
S.V.Saorkerovun Beynolxalq kongres, konfrans vo
simpoziumlarda toqdim etdiyi moruzolor homiso
maraqla dinlonilmis vo yiiksok dayarlondirilmisdir.

S.V.Saorkerov kadr hazirhigma da cox bdyiik
masuliyyatlo yanasmigdir. Alimin elmi rohborliyi
altinda 8 elmlor namizadi va 1 elmlor doktoru hazir-
lanmigdir. Hazirda o, falsofa doktoru hazirligi iizrs 6
dissertantin elmi rohbaridir. Onun kadr hazirligina
miinasibatdo ¢ox ciddi vo prinsipial mévqedon ¢ixis
etmosi respublika hiidudlarindan konarda da oks-
sada dogurmusdur. Bu baximdan, S.V.Sarksrovun
Qazaxistan Respublikasinda kimya, farmakologiya
vo tibb profillori {izro elmi vo elmi-pedaqoji
kadrlar magistratura, PhD va doktorantura yolu ilo
hazirlanmasi igindo elmi rohbor kimi rosmi dovat
almasi heg do tosadiifi deyildir.

S.V.Sorkerovun Botanika Institutun Elmi Sura-
smin vo institutun nozdinde foaliyyst gdstoron
Miisdafio Surasinin iizviidiir. Onun elmo ciddi
miinasibati vo prinsipialligi Azarbaycan Respub-
likas1 Prezidenti yaninda Ali Attestasiya Komissi-

SIRACODDIN SORKOROV - 80

yasmin biologiya vo kond tosorriifatt elmlori iizro
ekspert surasinin {izvii kimi dissertasiyalarin vo
attestasiya sonadlorinin giymatlondirilmesi isinde
Oziinii tosdiq etmisdir. Mohz bii xiisusiyyatlorine
goro  gorkomli alim dofolorlo Azorbaycan Tibb
Universitetinin -~ Oczagiliq  Fakultesindo  Dovlet
Imtahan Komissiyasinin sadri olmusdur.

S.V.Sorkerov eyni zamanda sado, xeyirxah, ho-
qigstin goziine diiz baxmagi bacaran, insanlarda so-
mimiyyati yiiksok giymatlondiron, 6z aqidesini gozo
x0$ goriinmok xatirino he¢ vaxt qurban vermoyon
miibariz vo eyni zamanda siilhsevar bir insan va
genis diinyagoriisiine malik alim kimi taninmigdr.

S.V.Sarkerovun elmi-pedaqoji foaliyyoti 0Olks
va akademiya rahbarliyi terafindan yiiksok qiymot-
londirilmisdir. O Omokdar elm xadimi foxri adina
layiq goriilmiis, Omoak veteran1 medali va dofslarlo
AMEA Royasot Heyotinin Foxri Formanlar ilo tal-
tif edilmigdir.

Biz, Botanika Institutunun coxsayli omok-
daslar1 adindan Sirac miiollimi 80-illik yubileyi
miinasibati ilo somimi galbdan tabrik edir, ona uzun
Omiir, can sagligi, elmin toraqqisi namine yorulmaq
bilmadon c¢alisdig1 ¢otin vo sorafli yolda bundan
sonra da tiikonmoz enerji ilo yazib-yaratmasini vo
daha yiiksok nailiyyatlor alds etmasini arzulayiriq.

AMEA Botanika Institutunun direktoru,
b.e.d., prof., AMEA-nin mii.iizvii V.M.O9lizada

95



	ВВЕДЕНИЕ
	Глобальное изменение климата изменяет ландшафт сельского хозяйства и землепользования, ставя под угрозу наличие воды и вызывая экстремальные погодные явления в одних районах, при этом расширяя вегетационный период в других. Повышение температур создае...
	Miller G., Suzuki N., Ciftci-Yilmaz S., Mittler R. (1010) Reactive oxygen species homeostasis and signaling during drought and salinity stresses. Plant, Cell and Environment, 33: 453–467.
	Antibacterial Effect Of Essential Oils From Medicinal Plants

