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Azarbaycanda Biomiixtalifliys Iqlim Dayiskanliyinin
Tasirinin Qiymatlandirilmasi

V.M.9li-zads, R.A.Salimov
AMEA Botanika Institutu

Iqlim dayiskonliyi bioloji miixtalifliyin itirilmasinin asas harakatverici amillarindan biridir.
Magalads iglim dayiskanlyi anlayisi, qlobal, regional va yerli saviyyada masala ils alagadar problemlar,
movecud prognoz va tadqgigatlar nazara ahnmagqla onun biomiixtalifliya va arzaqg tahliikasizliyina tasiri
tahlil edilmisdir. Eyni zamanda Azarbaycanda biomiixtslifliyinin qorunmasi, davamh istifadasi vo
inkisafi, elaco do miixtalif Dovlat Proqramlar1 vo Faaliyyat Planlarinda garsiya qoyulan miivafiq
vazifalorin icrasi istigamatindos AMEA Botanika Institutunda son illorda hayata kegirilan bir sira elmi-
tadqiqat islori sorh olunmusdur.

Acar sézlar: biomiixtaoliflik, iglim dayiskanliyi, ekosistem, Milli strategiya

GIRIS

Qlobal migyasda miihiim problemlarindan biri olan iglim dayiskonliyi asason hassas nadir névlarin yox
olmasi, ekosistemlorin deqradasiyasi vo genetik miixtalifliyin itirilmasi ilo miisahideolunur (4). Bu baximdan
son illords biomiixtalifliyin, o ciimlodon bitki miixtalifliyinin iglim doyisikonliyino cavab reaksiyasinin
prognozlagdirilmasi miiasir elmi aragdirmalarin vo bir sira todqgiqatlarin mithiim istigamotlorindan birina
cevrilmisdir. Elmi todgiqatcilar arasinda belo bir fikir birliyi var ki, ¢cox boyiik ehtimalla iqlim dayismalorina
Sabab antropogen yaxud siini iqlim doayisikliyi vo istilik effekti yaradan qazlarin atmosfera atilmasidir. Tabii
amillor, mosalon vulkan piskiirmalori, giinossiialanmasinda doyisikliklor vo yagilines otrafinda yerin
firlanmasindaki dayisikliklor yalniz ikincidaracali rol oynayir (8).

Iglim doyiskenliyinin g¢oxsayli komponentlorinin bioloji miixtolifliyin biitiin soviyyaloring —
organizmdan biom soviyyasina godar tosiri gozlonilir (Sxem 1). Yoni ayriliqda fordlors, populyasiyalara,
novlora Vo ekosistema monfi tosir gostorir.Biomiixtalifliyin daha yuxar1 soviyyasinds iglim, bitki
assossiyalarinda doyisikliklarasabob ola bilor ki, bunun da biomun biitévliiyline tosir etmok iigiin kifayot
goadar yliksalmasi prognozlasdirilir.

Iglim dayismalarinin boseriyyat qarsisinda duran on ciddi problem oldugunu diisiinon BMT vo digar
beynolxalq toskilatlar torofindon kollektiv gabaglayici todbirlorin goriilmoasi istigamotinde BMT mandati
altinda bir sira qurumlar yaradilmig, biomiixtalifliyin miihafizasi vo igqlim doyismoalari {izra ¢orgive
konvensiyasi gqobul olunmus va beynalxalq amokdasliq mexanizmlarinin giiclondirilmasi tigiin miioyyan iglor
hoyata kegirilmisdir. BMT-nin Biomiixtaliflik Konvensiyasimin (CBD) Bitkilorin Qorunmasimin Qlobal
Strategiyast (GSPC) vo Aigi Hodoflorinin reallagdirilmast vo BMT Bas Assambleyasi torofindan
“Diinyanuzin transformasiyasi: 2030 - Davamli Inkisaf Giindoliyi”ndo oksini tapmis mogsoed va hodoflor
miioyyan edilmis, miixtalif dlkslorin inkisaf xottine, global igtisadiyyata, habels adi insanlarin hayat torzino
gostordiyi tosirinin yumsaldilmasi (mitigasiya) vo bu tasirlors uygunlasma (adaptasiya), yoni fosadlara
gabaqcadan hazirliq tadbirlori vasitosilo onun vurdugu ziyanin azaldilmasini nozards tutur (14).

Azarbaycanda miisahids olan iglim dayisikanliyi tendensiyalari va prognozlar:

Son illords iglim xiisusiyyatlorinde dayisiklik artiq Azarbaycanda da miisahido edilir. Iqlim iizro statistic
gostoriciloro asasen 1991 vo 2001-ci illor arasinda Azorbaycanda orta illik temperatur 0.4°C artrsdir.illik
olaraq bu artim1961 vo 1990-c1 illor arasinda bas veron 0.36°C temperatur artimimdan ii¢ dofo yiiksokdir.
Olko boyunca yagmtinin miqdari xeyli derocade azalib.Orta hesabla, illik yagint1 kegmis on illikde 9 faiz
azalmigdir.Bazi orazilor digorlori ilo miiqayisado daha ¢ox tosiro moruz qalib. 1961-1990-cu illarlo
miiqayisado yaginti Gonco-Qazaxda 17.7%, Naxc¢ivanda 17.1%, Kiir-Araz ovaliginda 14.3%, Saki-
Zaqgatalada 6.4%, Quba-Xa¢mazda 2.6% va Conub regionlarinda 1.2% azalmisdir (10, 12).



Jejuorg JAeuI)SISOY JIB[ZOUIg Je[AON ediseAndog wziuebag
esR[RIYeS efizoig ewe[3ig)
Jefewsdifepias vprwipiie A IWIXE EppRA] Je[leqiseunu ua § ISERSEL PuSeunySejy 1qrjIe) ABg  NEPPNW BAISEITIA vweh (vpiedey) Jug  ngnjjoq jobizoiowH
uepedfisnsnx uueidnoyg T[esy)s] 181]z2) eAisynnsaqg BLiy n3[o ‘cjusey 1qr{Iel sur) CUIep{edy [3isessey cArjeIsey 1hnza1 efisengy
bijibiueiep ea yipuse;g 1seA1syun ke thoug  sewnzod wigzeie ] péuomw [ véu ooy rumynys $u g euruebnoinwn | yiiunu ea bijjeeg LAl 31y
1A1]23) eunaASeq uLeneyee 4 qpEe L uepbiu enmyorg ehiseziuoncuisag  nefdgAay ea nednuey 1eNqeH edieqnunzgy ehiseabipy (CRINIA]) CULIDATISEN CwWdIs NQeL
ISWe) unworg  Lepewpix wasisoNy  ISaepmsyew uuegzouds  aejebeie iseagiejaon ewipiey T | eAidojouag elidojorz g [ 11R1ETS)
tiepuauodwoy ypyelxnu ifojorg
uepuanodwoy Xjueysisep E_:._
Jewdue)y  YIWNSAQE  YI[IUNSAQI
vpuERjQ UBIoq ‘ugjny yrjueysifeq yijueysifeq
R[uIXe Ziueq 1-Hd ueayp bibemg) [ewansyg [ewansyg
1seAAIACS ZIue(q CPIAJSOWNY [os ea qepubseq  1ouCISOT BMQ  1OUEISOT BLQ
ISEYIWRWIP Ue| () ISeAISENUIsSuUOy ZQ)  Jejesipey epejebaoy nuigey  amesddun ]

Sxem 1. Iglim doyismesinin bozi prognozlasdirilan aspektlorinin icmal1 vo onlarin biomiixtalifliyin

miixtalif saviyyslari tizra ehtimal olunan tasirlarine dair niimunslor (4, 13)



Azorbaycanda isti iglimo dogru tendensiyanin davam etmasi prognozlasdirilir. iqlim modellori 6lko
arazisinds 2021 -2050-ci illards orta illik artimim 1.5-1.60 °C, 2070-2100-cii illords iso 3-6 °C toskil etmosini
gostorir. Temperaturun maksimum doracads artmasi vo 47-53 °C-yo cata bilmosi do prognozlasdirilir. iqlim
Dayisikliyi {izro BMT Carciva Konvensiyast (UNFCCC) iigiin Ikinci Milli Kommunikasiya milli heasbatina
gora yagmtinin 1961-1990-cu illorlo miiqayisada 2050-ci ilo godor 10-20% artmasi prognozlasdirilir (Cadval
1). Osrin sonuna dogru yagmtimin qarbds 20%, sorqds iss 80% artmasi, Nax¢ivanda isa 1961 -1990-c1 illor
ilo miiqayisoda yagintinin 20% azalmasi ilo daha da quru olmasi1 gézlanilir (10, 12). Lakin digar todgigatlara
osason yagintinin asrin sonuna dogru 5-23% azalacagi proqnozlagdirilir (11, 14).

Cadval 1. Azarbaycanda miisahids olunan va prognozlasdirilan iglim dayiskinliklori

Temperatur  Ekstremal temperatur (+) Yagint

Miisahids olunmusdur A A 4

Ssenari A A AN

A.-artan tendensiya - azalan tendensiya A - qarisiq tendensiya
(UNFCCC iigiin Ikinci Milli Kommunikasiya milli heasbati, 2010)

Maraqhdir ki, yagintilarin artmasina baxmayaraq buxarlanmada daha ¢ox artim miisahido olunur va
noticado orazinin su tominati azalir vo bu da regionda suya tolobatin artmasina sobab olacaq. Miixtalif
prognozlasdirma tisullarimin miiqayisali analizlori naticasinds miisyyon edilmisdir ki, on oslverisli prognoz
regionda yagmtilarin miqdarinin azalacag prognozudur. Galocok iglim doyismalorinin monfi toasirlorini
azaltmaq t¢iin Milli strategiyada da geyd olundugu kimi asagidaki adaptasiya todbirlorin hoyata kegirilmasi
mogsaduygundur: su ehtiyatlarinin idars edilmasi sisteminin genislondirilmasi; alava su manbalarinin tatbiqi;
cay kanallarimin tomizlanmoasi, dasqin va giiclii sellora qarst miidafionin giiclondirilmasi; su itkisinin
azaldilmast va SU tochizati gabakalorinin keyfiyyatinin artirilmasi, magistral su kanallarimin suvarma va
drenaj sistemlarin barpasi va yenidan qurulmasi va s.

Iglim dayiskanliyina cavab mexanizmlorinin necaliyindon asili olmayaraq ndvlordo, osason, ii¢ miixtolif
ox istigamatinda: mokan, zaman vo organizmlorin “6zii”ndo doyisikliklorin bas verdiyi miisahido olunur
(13). 1k iki ox istiqamatinds bas veran doyiskonliklori global istilosmoys cavab olaraq asanligla dolillorla
gérmok olar. Organizmin “Ozii”ndo bas veran doyiskanliklor iss eyni zaman vo mokan daxilinds yeni iglim
sartlarine adaptasiyani tamin edon daha az goériinon fizioloji va davramis dayisikliklardir.

Mokan doyiskonliklori yalniz disspersiya yolu ilo mohdudlasmir, eyni zamanda lokal vo mikro-habitat
saviyyasindo digar yasayis saholorino yerdayismosidir. Paleontoloji dalillordon va son miisahidalor
naticasinds aldo olunan tutarli cavablardan biri regional soviyyads uygun iqlim soraitini izloyon névlarin
mokan olaraq yerdayismasidir (13).

Populyasiyada fordlor, fenoloji, yani ¢igoklonma, meyva verma kimi fotoperiodik proseslords bas veran
zaman doyisikliklari XX asrda iglimin global istilasmasine on ¢ox yayilmis uygunlagsmalardan biridir. Bu
fenoloji dayisikliklar iss ndviin periodik abiotik faktorlarla sinxronizasiyasina komak eds bilor. Novlar iglim
dayiskanliklarino mokan vo zaman baximindan opmtimum saraiti izlomak avazina, lokal diapazonda yenis
soraito uygunlasaraq iqlmi doyiskanliklarin tasirinin 6hdasindan galir.

Iqlim dayismoalarine qars1 biomiixtalifliyin hassashig v tasirin giymatlandirilmasi

Conubi Qafgazin, o ciimlodon Azorbaycanin dagliq arazilori miixtalif iglim zonalarina vo ekosistemlora
malikdir (Sokil 1). Bu iglim zonalari soyuq miilayim daglq zirvalordon miilayim, riitubatli vo quru
landsaftlara qodor doyisir. iglim zonalarmin bu ciir dayismesi nadir vo endemik novlorin do daxil oldugu
Ozlinamoxsus Vo rongarang biomiixtalifliys sobob olmusdur (5). Qafgaz regionu, o ciimlodon Azarbaycan
ndv zonginliyi vo endemizm saviyyssi baximdan miithiim biomiixtaliflik ehtiyatina malik “qaynar noqts”
kimi taninir (5).



Ecosystems of the South Caucasus
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Sources: CEO-Caucasus-2002, UNEP; Geopolitical Atlas of the Caucasus, Autrement, 2010.
Map by Manana Kurtubadze, GRID-Arendal, 2015.

Sakil 1. Conubi Qafqazin ekosistem xaritasi (CEO-Caucasus-2002, UNEP; Geopolitical Atlas of the
Caucasus, Autrement, 2010) http://www.grida.no/graphicslib/detail/ecosystems-of-the-south-caucasus_hb2f2

Ekosistemlor. Bir torofdon, temperaturun artmasi vo yagmti xisusiyyatlorinin doyismosi dag silsilasi
ekosistemina, o climlodon meso, otlag vo golloro tosir gostorir. Digor torofdon iso dag-modon islori
naticasinds yaranan ¢irklonma vo dayanigsiz aqro-tesarriifat kimi drayverlor bu doyisikliklora cavab vermok
tiglin onlarin imkanlarin1 azaldir. Bu birgs tosirlor dag ekosistemindon asili olan yerli ohali arasinda
hossasligi artirir.

Tabii falakatlorin oksariyyati tokco dag sakinlori vo kritiki infrastruktura deyil, o ciimlodon diizonlikda
yasayan insanlar {igiin do tohliiko yaradir. Biomiixtolifliyi qorunmasinda va suyun tabii tomizlanmasindo
mithiim rol oynayan mesa ekosistemi eyni zamanda insanin yasayls tominati {igiin vacib olan arzaq
tohliikasizliyi va faydalar, o ctimlodoan tikinti materiallar1, yanacaq odunu, gida (goébalok, qoz va gilomeyvs),
dorman bitkilori, heyvanlar tigiin otlaq orazilari ilo tomin edir. Tohliikali dagliq arazilords torpagin eroziyaya
moruz galmasina va siirlismoalorin yaranmasina yol vermomokds agaclar bdyiik rol oynayir. Lakin mesalor do
genis sahodo mesalorin qirilmast va kond tosorriifatt magsadlori {igiin istifadesi baximdan daimi tazyiq
altindadir.

Antropegen amillarls yanasit mesalor temperatur vo yagintt miqdarindaki deyismolors garsi da hassadir.
Iglim doyisikliyi ilo olagodar miixtalif tosirlora bir sira zerarvericilor vo xostaliklorlo yoluxma, yeni bitki
xastoliklorin yayilmasi, quragliq vo mesoyangilarinin arttimi vo Kaskin temperatur sabobiylo vegetasiya
d6vriiniin uzunmasi va S. daxildir.

Iglim doyisikliyi insan foaliyyati noticesindo otlaglarin moruz qaldii deqradasiyani koskinlosdiran
coxsaxali amil olub onlarin torkibine, sahssine vo yayilmasina tasir edoacokdir. Belo hesab edilir ki, bu
tosirlorin artiq 6zlinii biiruzo verir. Yagintt artimi hor iki dovrds qis vo yaz aylarinda qis otlaglarmin
mohsuldarhiginin yiiksalmasine sobab ola bilor. Lakin iglim doyisikliyi yay otlaglari ti¢iin kifayat godor
olverisli olsa da, onlarin arazisi neinki genislonmayacak, hotta kigila do bilor. Bunun asas sababi iss torpag
eroziyas: vo torpaqdan okin mogsadilo istifadonin artmasi, hamginin buxarlanma qabiliyyatinin artmasi
olacag.

Kand tosarriifati va aqro-biomiixtaliflik. Kond tosarriifati iglim doyismalarina qarsi oldugca hassasdir.
Biomiixtalifliyin bir hissasi olan aqrobiomiixtaliflik kand tasarriifat: {igiin istifade olunan novlari va onlarin
ekosistemlarini shats edir. Agro-biomiixtaliflik insanlarin orzaq tohliikesizliyine yardim etmok ii¢lin geyri-
miinbit torpaqlardan mohsuldar sokilds istifadoni tomin edir. Yiiksok temperaturlar alaq vo zarorverici
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organizmlarin yayilmasinin togvigi zamani arzu olunan bitkilorin mehsullarini son naticads azaldir. Yagmnti
Vo temperaturdaki mévsiimii doyisikliklar aqro-iglim saraitine, okin mévsiimloaring, okin vo mohsul yigimi
togvimlarina, su movcudluguna, zararvericilors, alaq vo xastsalik populyasiyalarina tasir eds bilar.

Okinoyararl torpaq sahoalorinin mohdud olduguna gora dag kandlarinin bir ¢ox ailalori bitki akini ila
heyvandarligi birlogdirir. Bundan olava, miixtalif insan foaliyyatinin (masalon, hoddon artiq otarilma vo
mesolorin qirilmasi, turizm sektorunun intensiv inkisafi vo S.) Sobab oldugu eroziya vo soranlagsmani da
ehtiva edon giiclii torpaq deqradasiyalari kimi stress faktorlari da moévcuddur. Bu soraitdo iglim
dayiskanliyi,bol va intensiv yagintilarin diismasi kimi ekstremal hava hadisslorinin artmasi voziyyotin daha
da agirlasmas1 ilo noticolonir vo torpagin qeyri-sabitliyi (dayamigsizhigl), dasqmn, torpaq vo palgiq
stirtismolarina sabab olur (8, 14).

Hazirda su ¢atismazligi iqlim doyisikonliyinin kond tosaorriifatina vurdugu on ciddi tesir kimi gobul
edilir. Iqlim doyisikenliyi suvarmaya ehtiyac1 olan orazilorin saymin vo kond tosseriifat: bitkilorinin suya
tolobatin1 artiraraq naticodo su ehtiyatlarinin azalmasina gotirib ¢ixaracaqdir. Azorbaycan artiq Su
catigmazligi ilo miibarizo aparan 6lkalordon biridir.

Insan saglamhigs vo tohliikesizliyi. Iglim dayiskenliklori insan saglamligi vo tohliikesizliyino birbasa
tasir edir. Son illardoki hidrometeoroloji prognoz mslumatlari (7) vo aparilan elmi todgigatlar gostorir Ki,
artan ekstremal temperatur ilo gan-damar sistemi vo ya xroniki tonoffiis yollart xastoliklori olan insanlar,
xtisusi ilo do ahillar {i¢iin artan risk arasinda birbasa slage vardir (14).

Iglim doyisikenliyinin insan saglamlig1 vo tohliikesizliyina tosirinin insanlar arasinda borabor sokildo
paylanmasi ehtimal edilmir. Bunun sobablorindan biri qadin v kisilor arasinda hoyat torzin miixtalif olmasi
Vo resurslarin geyri-barabor sokilds paylanmasidir.

Bundan basqga, yaz va yay aylarinda temperaturun artmasi, homg¢inin ¢aylarda suyun azalmasi kond
tosarriifatina monfi tosir vuraraq ehtimal ki, kond-sohor miqrasiyasinin bag vermosinin siiratlonmasina gatirib
¢ixaracaqdir.

Iglim doyisikliyi ilo bagl osas risklor, tam vo ya gismon yaranan miimkiin asas tohliikelor ilo mévcud
insan sisteminin hassasliglar arasindaki qarsiligl tasirdon yaranir (Cadval 2) (14).

Beloliklo, iglim doyisikliyinin tosiri artmaga davam edir. Temperaturun artmasi vo yaginti
xiisusiyyatlorinin doyigsmasi hava hadisalorinin daha da intensivlogsmasina gotirib ¢ixarir ki, noticods iso
tosirlorin azaldilmasi todbirlori ilo yanas1 adaptasiya todbirlarinin do goriilmasi ehtiyaci yaranir.

Azorbaycan Respublikasi Prezidentinin 2012-ci ildo tosdiq etdiyi “Azarbaycan 2020: Galocays baxis”
inkisaf konsepsiyasinda irali siiriir ki, planetar miqyasda ekoloji tarazligin pozulmasinin tozahiirii kimi
iglimin doyismasi va global istilosmo tobii folakatlor yarada bilocok proseslorlo baglidir. Olkenin igtisadi vo
sosial hayatina birbasa tosir gdstoron biitiin bu faktorlar miivafiq siyasi todbirlor hazirlanan zaman nazara
alinmalidir. Son illarin tocriibalori gostarir ki, tobii folakotlora qarsi effektiv sokildo miibarizo aparmaq vo
onlarin naticalorini aradan galdirmaq tigiin dovlat fovgolads hallar zaman1 miivafiq faaliyyatlorin gértilmasini
Va bu ciir hallarda shalinin sosial tohliikasizliyi ti¢iin tacili cavab mexanizmlorinin hazirlanmasini 6n plana
cokmoalidir (2, 3). Lakin sohralasma prosesi vo torpaq deqredasiyasi antropogen stress va g¢irklonmo,
mesolorin barpasi iso hava ¢irklonmasi kontekstindo 6n plana ¢okilir. Azarbaycanin digor inkisaf programi
yoxsullugun azaldilmasi vo davamli inkisafi tizro dovlat programuidir ki, burada da iglim doyismasinin
ekosistem va iqtisadiyyata vurdugu monfi tosirlorinin azaldilmasi zoruriyyati xiisusi geyd olunur.




Cadval 2. Osas tohliikalar, hassasliq va risklorin icmali

Iqlim tahliikalori

9sas hassashqlar

osas risklar

Ekosistemlar

e Temperatur artimi, yaginti
rejimindo vo migdarinda
dayisikliklor. Quraqliq.
Ekstremal istilik tezliyi vo
inensivliyi.

¢ Torpagq, pal¢iq siiriismasi Vo S.
kimi tabii falakotlorin saymin
artmasi.

e iglim zonalar1 vo bitki &rtiiyiiniin
doyismasi artiminin
prognozlasdirilmasi. Zororli
hosarat va xastalik, yangin,
torpaq siiriismosi, dasqin, eroziya
Va s. lizarinda nazarat itkisi.
Xidmatlor toaminatinin azalmasi
(masalan, gida, mal-gara).

o Ekosistem xidmatlarinin
azalmas1 (suyun tomizlonmasi,
torpagin mithafizasi).

o Ekosistem itkisi vo ya
doyisilmasi (masalan, su
ekosistemi, meso ekosistemi).
Endem névlarin, qarisiq
ekosistem novlarinin itkisi,
invaziv névlerin sayinin artimu.

e Meso yanginlarinin artmasi.

Kand tasarriifaty

e Temperatur artimi, yaginti
xisusiyyatlorinin doyismasi.

¢ Dolu ilo miisayiat olunan firtina,
yaz saxtasi, glicli kiilok, leysan,
quragliq va s. kimi ekstremal
hava hadisalori.

e Agrar sektorun hossasligi, kand
tosarriifati ilo mosgul
olmayanlar da daxil olmagla
secilmis sosial qruplarin
hossashigi

o Yiiksok daracali torpaq
deqradasiyas1 vo Sohralasma,
torpaq eroziyasiva S.

e Torpag idaroetmasinds askiklik.
Igtisadi sektorlarda vo onlar
arasinda suyun
idarsedilmasinds askiklik.

o Adaptasiya olmagq li¢iin
tortibat¢ilarin vo cavab vermok
ticlin inzibati sistemlarin
mohdud imkanlari. Qaza vo
folakot zamani kafi olmayan
kompensasiya mexanizmlari

e Orzaq Vo toxum tohliikasiz-
liyinda narazigiliga sabab olan
todariikiin vo mohsuldarligin (vo
mal-qaranin) azalmasi.

¢ Ehtiyat (masalon, aqro-
biomiixtaliflik va torpaq) itkisi
tohliikasi.

e Okinayararl vo otlaq
arazilarinin itkisi vo ya onlarin
mohsudlarliginin azalmasi.

e infrastrukturun dagilmasi.

e Enerji vo kond tosarriifat: kimi
su asashi sektorlar arasinda
ziddiyatlorin artmasi.

Insan saglamhg vo tohliikasizliyi

e Temperatur artimi, o ciimladon

e Dasqin va torpaq stiriismalori,
palgiq siiriismalari, gar ugqunu,
qasirga va S. kimi hadisalor.

haddindan artiq isti giinlorin sayi.

e Xiisusilo do ahillara vo miixtolif
xastaliklordan aziyyat ¢okon
insanlar {i¢lin bu sahanin
6hdasindan golmakds mshdud
bacariq.

o Asagi tohliikasizlik standartlar
olan miiossisalar ii¢iin galisan
igtisadi cohotdon foal olan
ohalinin hossashgi.

e Yoxsullug xatti va / vo ya sosial
cahatdan hassas qruplara
yaxinlasan vo ya ondan asagi
olan shalinin hossasligi.

o Xasaratlor va talofatlar.

o Otraf miihit soraitinin
pislosmasinin tosviq etdiyi
miqgrasiya

o Miilk, yasayis soraitinin vo
infrastrukturun mahv edilmasi.

e Yoxsullugun artimi.

Bu istigamotdo monitoringin giliclondirilmasi vo gorillon mivafiq todbir vo faaliyyatlorin
giymatlondirilmasi iglim doyisikliyi vo ona adaptasiya istigamotinds giiclondirilmis yanasma kimi xidmat
gostaracak. Bunlara nail olmagq tgiin iglim doyisikliyine adaptasiya tizra milli strategiya vo prioritet tadbirlorin
islonib hazirlanmasindan olave elmi todgigat aparmagla, bu naticalori miivafiq beynslxalq institutlar vo
programlarla miibadila etmokls iglim doyisikliyino adaptasiya mosslasi iizra institutlarin méhkomlandirilmasi
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vacibdir. Lakin miixtalif hokumot qorarlar1 vo movecud siyasi sonadlari tohlil etmoklo aydin olur ki, iglim
doyisikliyino adaptasiya holo do ilkin marholodadir: aparilan todgigat, foaliyyatlor vo foaaliyyatlorin
koordinasiyasi ganastbaxs deyil.

Alimlarin iqlim doyisikliyino adaptasiya proseslori iigiin milli soviyyado boazi adaptasiya todbirlorinin
planlasdirilmasi va icrasinda asas baryerlora nozar edok

o Son onillikdo miisbat iraliloyislorin aldo olunmasina baxmayaraq, iqlim doyisikliyinin sistematik
milli monitoring sobakasi halo do gonastboxs sokildo hazirlanmayib;

o Vahid vo gobul olunan gostoricilor sistemi osasinda miixtolif sektor vo ekosistemlorin iglim
doyisikliyino qarst hassasligina monitoring etmak iigiin tarixi vo miisahido malumatlarinin askikliyi;

o Iglim doyisikliyi ilo olageli giymatlondirmalorin segilmoasi iigiin vahid vo ictimaiyyet iiciin ol¢atan
metodologiyalarin ¢atismazligi;

o Otrafli regional giymotlondirmalorin aparilmamasi naticasindo natamam vo sistemlosdirilmomis
tadgigat va giymatlondirmolor;

o Iqlim doyisikliyi ilo olagali siyasi sonadlorin segilmosi iigiin razilagdirilmis yanasmanin olmamasi

(xtisusi il da yerli saviyyado);

Bizim fikrimizco monitoring tsullar1 goriilon biitin todbirlor ti¢iin totbiq edilon, hortorafli vo vahid
olmalidir. Onlar tosvir xarakterli vo orazi iizro monitoring tisullarin1 6ziinds ehtiva etmoli vo ictimai sokilda
paylasilmalidir.

Azorbaycanda bitki biomiixtalifliyinin qorunmasi, davaml istifadasi va inkisafi, eloco do miixtalif Dovlot
Programlar1 vo Foaaliyyat Planlarinda garsiya qoyulan miivafiq vazifalorin icrasi istigamatindo AMEA Botanika
Institutunda da son illords hoyata kegirilon elmi-tadgiqat islori vo beynalxalq elmi toskilatlarla amokdaslhiglar
cox ohamiyyatlidir. AMEA-nin Royasat Heyatinin 17 sentyabr 2014-cii il tarixli, 14/5 nomroali gorar ilo
AMEA-nin Botanika Institutu ilo Almaniyanin Frankfurt Universitetinin Ekologiya, Tokamiil vo Miixtaliflik
Institutu arasinda “Biomiixtaliflik vo iglim doyismolori” beynolxalq laboratoriyas: yaradilmigdir. Nozorda
tutulmus birgo todgiqat isinin moQsadi respublikanin ayri-ayri orazilorindo iglim doyismolorinin bitki
miixtalifliyina tosirinin, névlarin areallarinin doyismo Sabablorinin, sonaye shomiyyotli yabani vo tohliiko
altinda olan ndvlorin qorunmasinin elmi osaslart vo somarali istifadesi yollarinin &yranilmoesi olmusdur.
Miiayyan edilmisdir ki, Azarbaycan florasinda bir sira agac, kol va ot bitkilorinin areallarit mohdudlagmis vo ya
tamamilo itmisdir. Respublikanin boazi rayonlarinin mesa orazilorindo uzun illor tobii bitki ortiiyli dagidict
tosirloro moruz qalmig, dag yamaclarinda eroziya prosesi giiclondikco caylarin su rejimi osasli sokildo
doyismisdir.

Az Oyronilmis Qax rayonu florasinin monitoringi aparilmig, floranin név torkibuinds doyisikliklorlo
miisayiot olunan yeni invaziv novlor geyds alinmus, iglim doyismalori ilo bagli bozi nadir névlerin yasayis
miihitinin doyigmasi va ya naslinin kasilmasi tadqiq edilmisdir (6).

CIS texnologiyalar1 vasitosilo iglimin doyismis soraitinde Pinus eldarica-nin miimkiin okinlarinin
prognozu verilmisdir (7).

Kiir-Araz ovaliginin gilli vo sorlasmis torpaqlarinda modoni vo yabani bitkilarin iglim doyisikliyina
adaptasiyas1 potensialinin miioyyanlosdirilmasi istigamotinds torpag-bitki slagelorinin yeni todqiqi tizrs yerli va
xaricdan gatirilon onlarla yem bitkilorinin inkisafi vo mohsuldarligina abiotilk vo biotik amillorin (duz, su
qitligi, gida maddolorinin ¢atismamasi, xostalik) tosirlorinin aragdirilmasi, onlarin fizioloji, morfoloji va
biomolekulyar parametrlorin vo mexanizmlorinin Gyranilmoasi yeni sortlarin segilmosi, daxil edilmasi vo
orazinin miinbitliyinin fitobarpa edilmasine imkan veracakdir (9).

Botanika Institutunda ilk dofo respublikada Azorbaycanin “Qurmizi Kitabr”nin II nosrine daxil edilmis
nadir novlarin populyasiyalarinin miasir vaziyyati otrafli Gyronilmis, osas mohdudlasdirici amillor miiayyan
edilmis, xiisusi monitoring sistemi iglonib hazirlanmig, dinamik molumat bazasi yaradilmigdir. Riyazi
modellosdirmo imkanlarinin tatbigi ilo itma tohlikkesinds olan 100 nadir bitki noévlerinin populyasiya
saviyyasinda sistemlosdirilmasi, informativ vo vacib gostaricilor lizra prognozlasdirilmasi miimkiin olur (1).
Bunun osasinda doyisilon igqlim soraitindo yeni miihafizo strategiyalarinin hazirlanmasi onlarin galocok
dinamikasi baximindan perpsepektivlar agir.
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PE3IOME
Ouenka Bananus U3menenus Knumarta na buopasnooopasue B Azep0Oaiiizkane
B.M.Aau-3aae, P.A.CanumoB
HUncmumym bomanuxu HAHA

W3MeHYMBOCTh KIUMAaTa SABJSICTCS OJHUM W3 JBHKYIIUX (HAKTOPOB MOTEPU OHOJOTHYECKOTO
pasHooOpasus. B craTthe 00CYXMAlOTCS MPEJCTABICHUS O TJIOOATBHBIX KIMMATHUECKHUX H3MEHEHHSX W
BO3BHUKAKOINHUE B CBA3UM C OTHUM PCTrUOHAJIBHBIE W MCCTHBIC HpO6HeMBI, a TakKXKE€ HuX BIWJIHHEC Ha
O6mopa3zHooOpa3ue ¥ IMPOJOBOIBCTBEHHYIO O€30MacHOCTh C yYETOM COBPEMEHHBIX HAy4YHBIX pa3paboTOK U
nporHo3oB. Hapsay ¢ 3TUM paccMaTpuBalOTCS BOIPOCH! COXPAaHEHHUs], YCTOHUMBOTO HCIIONB30BAHUS U PA3BUTHUS
o6uopazHoobpasmsi B AzepOaiipkaHe, a TakKe MPOBOJUMBIC B TOCiIeqHUE Toasl B MHCTHTYTE O0TaHmkn HAH
Azep0aiijpkaHa Hay4HbIE HCCIICJOBAaHHS B PYCJIe COOTBETCTBYIONIMX 3aj1a4, MOCTaBJICHHBIX B Pa3IMYHBIX
rOCYJapCTBEHHBIX Hporpammax, orpaxaromux [nobamsayto Crparermio u [lnan neiictBuil mo oxpane
Ouropa3HooOpasusi.

Kniwoueswie cnosa: buopasnoobpasue, usmenenue kiumama, sxocucmemvl, Hayuonanonas cmpamezus
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SUMMARY
Assessing the Impact of Climate Change on Biodiversity in Azerbaijan
V.M.Ali-zade, R.A.Salimov
Institute of Botany, ANAS

Climate change is one of the drivers of biodiversity loss. The paper discusses the global climate change
phenomena and related problems at regional and local levels, as well as its impact on biodiversity and food
security through existing forecasts and researches. In addition, conservation issues, sustainable use and the
development of of biodiversity in Azerbaijan, as well as carried out researches in the recent years at the
Institute of Botany of Azerbaijan National Academy of Sciences in the framework of the relevant objectives of
the various government programs that reflect the global strategies and action plans on biodiversity protection.

Key words: biodiversity, climate change, ecosystem, National strategy
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Asteraceae Bercht. et J. Presl fasilasi Anthemideae Cass. Tribasina
Aid Cinslarin Tayinetma Acari

S.C.Mustafayeva, T.A.Qasimova
AMEA Botanika Institutu, Baki, Badamdar sossesi, 40
e.mail: msitara@mail.ru

Magalada Azarbaycan florasinda Asteraceae Bercht. et J. Presl fasilosi Anthemideae Cass.
tribasimin taksonomik tarkibinda bas vermis son dayisiklaiklari nazara almagla cinslarinin yeni tayinetma
acari togqdim edilir.

Acar sozlar: Asteraceae, Anthemideae, triba, cins, tayinetmo acart

GIRIS

Asteraceae Bercht. et J.Presl - Asterkimilor fosilasi ikilopali bitkilor igarisindo név tarkibina gora on
zongin vo tokamiilco yiiksok inkisaf etmis fasilolordon biridir. Yer kiirasinin bitki ortiiyiinda ortiilitoxumlularin
onda bir hissasi Asterkimilorin payma disiir. Fasilonin cins vo ndévlarinin dogiq sayr miibahisalidir. Son
monbolords verilon molumatlara gors fasilo 1600-1700 cinsda comlonan 24000-30000 nove malikdir [11].

Son 30 ildo Asteraceae fosilosinin sistematik torkibinds boyiik doyisikliklor bas vermis vo fasilonin
yarimfasilolorinin say1 2-don 12-ya, tribalarinin say1 isa 13(15)-don 43-o gador artmigdir [4]. Fasilonin on boyiik
yarimfasilosi Asteroideae yarimfasilosidir. Yer kiirasinds yayilmis novlarin 70%-don ¢oxu bu yarimfasiloya
aiddir [6].

Azarbaycan florasinda Asteraceae fasilasinin 125 cinsino aid 584 novii yayilmisdir [1, 2].

Todgigatimizin  osasim1 ~ Asteraceae fosilosi  Asteroideae yarimfasilasinin  Anthemideae Cass.
(Antemidiyakimilar, Cobanyastigikimilor) tribasi togkil etmisdir. Tribaya diinya florasinda 111 cinsdo comlonon
1800 nov aiddir [12]. Cinslorin oksariyyati Araliq donizi vo Conubi Afrikada, Avropa vo Asiyada, hamginin
bazi niimayandalari Amerika, Avstraliya va Yeni Zelandiyada yayilmigdir [9].

Yarim osrdon ¢ox kegmis bir vaxt arzindo Azorbaycan florasinda Anthemideae tribasinin taksonomik
torkibinds bir sira dayisikliklor bas vermisdir. Belo ki, aparilmis aragdirmalara aSason miioyyon olunmusdur ki,
bazi cins va ndvlarin adi doyismis, bazi cins vo névlar sinonim kimi gobul olunub birlesdirilmisdir [2, 3, 4, 5, 7,
10]. Monotip Anacyclus vo Leucanthemum cinslori istrisna olmagla, Anthemis cinsinin nov torkibi 12-16 nov,
Achillea - 9-13, Matricaria - 1-3, Pyrethrum - 17-28, Tanacetum - 4-25, Tripleurospermum - 6-8 nov arasinda
doyismisdir [4, 5].

Beloliklo, yuxarida deyilonloro asasan, togqdim edilon isin mogsadi tribanin taksonomik torkibinds bas
vermis son dayisikliklari nazars almagla cinslarinin yeni toyinetmo agarini vermakdir.

MATERIAL VO METODLAR

Tadqigat isi 2010-1016-c1 illoarde ekpedisiya, ¢ol marsrutlari, stasionar, laboratoriya
soraitlarinds aparilmisdir. Tadqigat zamani klassik miiqayisali-morfoloj va sistematik metodlardan
istifade olunmusdur. Azarbaycan florasinda Asteraceae fasilosi Anthemideae tribasina aid adabiyyat
manbalari imumilagdirilarak tahlil edilmis, tayinedici agarin tartibinds «®sao0pa AzepbaiigxkaHa»
[8], «®ymopa CCCP» [9] fundamental asarlorinden istifade olunmus, cinslarin latin adlar1 S.K.
Cerepanov [10], «KoHncnekT ¢pyopsl KaBkasa» [6] va son illarin adabiyyatlar ila [1, 2 ,3] miiqayisa
olunub yazilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Anthemideae Cass. in Bull. Soc. Philom. Paris (1815) 173 et in Dict. Sc. Nat. 11, Suppl. (1816) 73, XX
(1821) 372, XXIX (1823) 176, L (1827) 497, LX (1830) 578; Benth. In Benth et Hook. Fil. Gen. PI. 1l (18 73)
203; O. Hoffm. In Pflanzenfam. 1V, 5 (1889-1894) 267; IIgenes, ®i. CCCP, XXVI, 1961:1; Koncmext d1.
Kagk., 3, 2008:195 — Cobanyastigikimilor

Sobatlori homogam va ya heterogam, aydin stiali vo diskli vo ya siia amala gatiran konar yalangi dilcikli
cicoklor yoxdur. Cigok yatagi zarli vo ya tiiklii, bazon ¢ilpaqdir. Taci sari, bazon ag vo ya qirmizimtildir.
Yarpagqlarin diiziiliisii ¢cox vaxt ndvbelidir. Yarpaqglar yarilmisdir.

Anthemideae tribasimin taksonomik torkibinds bas vermis doyisikliklori noazora alarag, obabiyyat
monbalarinin 1, 2, 3, 7, 8, 9, 10] va herbari fondunun toftisino osason miisyyon etmisik ki, hal-hazirda
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Anthemideae tribast Azorbaycan florasinda, biitiin botaniki-cografi rayonlar1 shato etmokls, 10 cinslo tomsil
olunur: Anacyclus L., Anthemis L., Achillea L., Artemisia L., Matricaria L., Leucanthemum Hill.,
Chrysanthemum L., Pyrethrum Zinn., Tanacetum L., Tripleurispermum Sch. Bip.

Asagida tribanin cinslarinin yeni toyinetmo agarimi toqdim edirik:

1. Cigokyatag1 pulcuqvari ¢igokaltliglart ilo SrtiImUSAUL ........ooovieiiiiiiie e, 2
- Cigokyatagi pulcuqvari ¢igakaltliglarsizdir, ¢ox nadir hallarda ¢igokaltliglar: sobatin konar
o Tero) N4 = 1 10 = o] L SRR 4

2. Sobatlari nishotan kigik, govdanin topasinds va onun yan budaqlarinda bos vo ya six
qalxanvari ¢igok qrupunda toplanmigdir. Onlarin ayaqciglart homise

VATPAQSIZAIT .. vt eevieeieeeiesieeste et eteeteebeesteaseessaeasseaseesseessaessaessseabeesabeasbesbeeabseaabesbeenbeenbeenbeesbneas 1. Achillea L.
- Sobatlari daha iri, govdanin topasinds vo onun yarpaqli yan budaqlarinda tok
L] L PRSPPI 3
3. Koanar ¢igoklorin toxumcalari kiirak hissads ¢ox yastilagmis, 2 aydin goriinon gqanadli yan
a2 03121 114 ) OSSPSR 2. Anacyclus L.
Biitiin ¢igoklorin toxumcalari 3-5 sayda nisbaton zoif goriinon qabirgalidir........................ 3. Anthemis L.
4. Sagaqli koklii birillik vo ya iKiTHTK DItKHOrdir...........ooiiiiiii e 5
Daha yaxs1 inkisaf etmis kok sistemi olan ¢oxillik bitkilordir..........cccovvivereriinieiin i, 8
5. Toxumcalar 2-3 aydin gériinan uzununa gabirgali, prizmatikdir............ccocoeveriiiienininieneneecse e 6
Toxumcalar 5-10 (bazon 4) zsif goriinan, ¢ox vaxt az nazars ¢arpan uzununa
(a2 028 221 e | TR 7

6. Dilcikvari gigoklori ag rongdos va ya yoxdur, toxumcalari ¢ox vo ya az inkisaf etmis tacli, 3
galinlagmus, kiitlogsmis qabirgali vo kiirayin yuxari hissasinds 2 tiind ronglonmis noqtali

VOZICTKITIT ..o 10. Tripleurospermum Sch. Bip.
- Dilcikvari gigoklori sar1, miixtalif ¢alarli, toxumcalari tacsiz, 2-3 ganadli itilonmis

QADITGANIAIT. .....eiiiiiiceee et 5. Chrysanthemum L.
7. Toxumcalari tacsiz vo ya bazan inkisaf etmis tacli, onda boruvari ¢igoklorin tac 4 dislidir.

Bitki COX oI IYIITI. ... 7. Matricaria L.
- Toxumcalari yaxsi inkisaf etmis disli vo ya dilimli konar1 olan taclidir; boruvari ¢igoklorin

taC1 homiSo 5 diSIIAIT.....c.veeieveeeti ettt ettt ettt e eae e 8. Pyrethrum Zinn.
8.  Sobatlords yan ¢igaklar — dilcikvari, orta — boruvaridir..........cc.cceoeviviiveninecese e 4. Artemisia L.
- Sobotlords biitlin ¢igoKlor DOTUVAITIT........cci et es 9
9. Dilcikvari ¢iGoKIors SAIIAIL..........coviiviiiieiicee ettt ettt 9. Tanacetum L.
- Dilcikvari ¢igoklori ag rongdadir, bazon ¢ohrayi rongin miixtalif ¢alarlarina tosadif

BTttt 6. Leucanthemum Hill.

Tribanin Artemisia cinsinin floramizda - 42 ndviine, Pyrethrum -17, Anthemis -14, Achillea -13,
Tanacetum — 8, Tripleurospermum — 7, Matricaria — 3, Chrysanthemum — 2, Anacyclus va Leucanthemum
cinslarinin iss hor birinin 1 nviine rast galinir (diagram).

B Anacyclus

W Anthemis

2 _\ 1
7 Achillea
8
B Artemisia
13 u Leucanthemum
=4 Matricaria
3~ /
1

Diagram. Azorbaycan florasinda Asteraceae fosilasi
Anthemideae tribasi cinslorinin ndv sayima gors torkibi
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NOTICO

1. Asteraceae fosilosinin Anthemideae tribasi hal-hazirda Azarbaycan florasinda 10 cinsds comlonon 108 novlo

tomsil olunur.

2. Anthemideae tribasi cinslorinin tayinetms agart ilk dofo verilir.
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PE3IOME
Kumou past Onpeneniennsi Ponos Tpu6sr Anthemideae Cass.
CemeiicTBa Asteraceae Bercht. et J. Presl.
C.A.Mycradaena, T.A.I'acbiMmoBa
Unemumym Bomanuxu HAHA, baxy, Badamdapckoe wocce, 40.
e.mail: msitara@mail.ru

B craThe mpHBOIUTCS HOBBIA KITIOY 1S onpeieeHus poaos Tpubsr Anthemideae Cass. cemeiictBa

Asteraceae Bercht. et J.Presl., ¢ ydeTom nu3MeHeHHii B TAKCOHOMUYIECKOM COCTAaBE 3TOM TPUOBI.

Knroueswie cnosa: Asteraceae, Anthemideae, mpuba, poo, knou

SUMMARY
Key Determination of Genera of the Tribe Anthemideae Cass.
Family Asteraceae Bercht. et J. Presl.
S.J.Mustafayeva, T.A.Gasimova
Institute of Botany, ANAS, Baku, Badamdar 40.
e-mail: msitara@mail.ru

The article provides a new key to the genera of the tribe Anthemideae Cass. family Asteraceae Bercht.

et J.Presl., taking into account changes in the taxonomic composition of this tribe.

Key words: Asteraceae, Anthemideae, trib, genera, key determination
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Boyiik Qafqazda (Azarbaycan daxilinda) Sahlobkimilar
(Orchidaceae Juss.) Fasilasinin Taksonomiyasi

R.T.Heydosrova, P.X.Qaraxani, A.Y.Hiiseynova
AMEA Botanika Institutu

Sahlabkimilor Azaorbaycan florasinda genis yayilmisdir. Dekorativ vo darman oshamiyyatli
bitkilardir. Biitiin diinyada yayilan 2500-3 gadar néviin 21 cins iizra 54-ii Azorbaycanda bitir.

Acgar sozlar: Orchidaceae, fasila, BQ, Azarbaycan

GiRisS

Sohlobkimilor miirokkab va g6zl bitkilordir. Cox gadimlardon insanlar bu gozal bitkilors xiisusi qoxusuna
gbra diqgat yetiriblor. Sayma vo miixtalifliyino gére ortiiliitoxumlar igarisinda ikinci yerdadir. Sahlabkimilor
tropik vo subtropik orazilords daha ¢ox yayilmislar. Lakin son illar yoxolma tohliikesi qarsisinda dayanmuislar.
Buna sobab bir torafdon otraf alomds antropogen tasirlor, onlarin zaif biologiyasi, miithafizo olunmamasi vo
hayat soraitlorinds bas veran hor hansi bir doyisikliklordir. Torpaqda riitubotin artib azalmasi sahlobkimilarin
bitki alomindon azalmasina sobob ola bilir [3].

Sohlabkimilorin inkisaf yolu ¢ox miirokkobdir. Xirdaca bir toxumun gozalliys ¢evrilmosi {iglin uzun bir
zaman, hatta on illorlo vaxt lazimdir. Toxumun heg bir ehtiyyat qida maddosine malik deyil, bunun iigiin homin
toxum riitubatlo, gida maddalari ilo zongin torpaga diismolidir ki, orada gébolok mitselilari ilo birlaga bilsin.
Goboloayin komayi ilo ciicarti hoyat ti¢iin ona lazim olan biitiin qida maddoslorini torpagdan alir. Torpaqda yaxsi
inkisaf etmis sohlob belo torpagda onun inkisafina komok edon gobaloklo alagesini kasmir. Miioyyan vaxtdan
sonra bitki govdo yarpaqlarim itirir, ancaq torpaqalti orqanlar1 qalir ki, bunlar da uzun miiddst yasama
gabiliyyatini saxlaya bilir. Bunlar {iciin do gébaloyin komayi lazim olur. Sahlabkimilarin gévdasinds onlarla va
yiizlarla ¢igok amoala golir, tozlanma xiisusi miioyyon olunmus hosaratlarla gedir.

Sohlobkimilar ¢oxillik ot bilkilaridir, bunlar arasinda agac va kollar yoxdur. Sshlobkimilor iki boyiik qrupa
boliintir: epifitlor va torpaqiistii sahloblor. Biitiin diinyada epifitlor coxdur, Azarbaycanda yayilan noévlar iss
torpaqiistii bitkilordir. Onlar sado budaglanmayan zoglar omols gatirir.

Sohlabkimilords yarpaqlar xiisusi formada olur. Yarpaqlar sado, biitov konarli nestor vo ya
yumurtasakillidir. Bazi sahlobkimilorda, mesalon sorafitlords yarpaq olmur. Yarpaq gévdeni qucaglayir vo ya
amoala gatirir. Sahlabkimilarin gigaklori ziqomorf, ikicinsli, salxim va ya siipiirgs soklinds olub, bascig-gigok
grupunda toplanir. Cigaklor iki dairodo diiziilmiis ti¢ tizvlidiir. Cigok yanligi tac sokillidir. Erkokciklor bir,
bazon iki odad olur. Erkskcik sapi disicik stituncuqla birlagib vahid siitun amalo gatirir. Tozcuglar bir-birins
yapigir va pollini adlanir. Cox vaxt pollinilor ayaqciq tizarinda yerlosir [1].

Sohlabkimilorin biitiin diinyada 2000-2500-0 yaxin novii vardir ki, bu da 700-0 godor cinsi 6ziindo
birlogdirir. Sohlobkimilorin dekorativ shomiyyati ¢ox boyiikdiir. Azarbaycan florasinda sohlobkimilorin 21 cins
uzro 54 novii yayilmigdir. 9sason bu novler Azarbaycanin miixtolif botaniki-cografi rayonlarinda yayilmisgdir.
Bizim todqgigat apardigimiz arazide BQ( Azarbaycan daxilinds) 21 cinsdan 16-nin névlori yayilmisdir:

Orchis L.

Platanthera Rich.
Coeloglossum C.Hartn.
Stevenella Schlechter. (sokil 2)
Ophrys L.

Epipactis Zinn.

Gymnadenia R.Br.
Dactylorhiza Neck. ex Nevski.
. Listera R.Br.

10. Neottia Guett.

11. Anacamptis Rich.
12.Himantoglossum W.D.J.Koch.
13.Traunsteinera Reichenb.
14.Limodorum Boehm.
15.Epipogium J.S. Gmel. ex Borkh.
16.Cephalantera Rich. (sokil 1)

©CoNoO~WNE
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Sakil 1. Cephalanthera longifolia (L.) Fritsch.

Sokil 2. Steveniella satyrioides (Stev.) Schlechter.
16
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Umumiyyoatlo sohlobkimilarin torpagalt: hissalari bir nega hissoys boliiniir.

Kok yumrulular

a)
1)
2)
3)
4)
5)
6)
7)
8)
9)

biitov

Orchis

Ophrys
Anacamptis
Traunsteinera
Herminium
Hemintogllassum
Platanthera
Stivenella
Spiranthes

b) 2-3 boliimliilor

1)
2)

Gymnodenia
Coeloglossum

¢) 5 boliimliilor
Dachtylorhiza

MATERIAL VO METODLAR

Kokiimsovlular

1) Cypripedium
2) Epipactes
3)Cephalanthera
4)Epipogeum

5) Listera
6)Limoderum
7)Goodyera

d) yuvacigformalilar
Neottia

e) tacsokillilor
Corollarhiza

Sohlobkimiloro aid materiallar 2014-2015-ci illordo Azorbaycanin Quba-Qusar vo Soki-Zagatala
arazilorindan toplanmusdir. Todgigat obyekti bu orazilordon toplanmis herbari niisxaloridir. Todgigat zamani
morfoloji, sistematik, areoloji, ekoloji metodlar va adobiyyat materiallari istifads olunub.

NOTICOCOLOR VO ONLARIN MUZAKIROSI

Azarbaycan florasinda Sahlobkimilar 19 cinsla tomsil olunurlar (Cadval 1). Lakin aparilan aragdirmalarin
naticasinda cinslorin saymnin 21 oldugu miisyyan olunmusdur[4]. 2 cins Dachtylorhiza va Traunsteinera
sahlabkimilarin taksonomik torkibins slave olunmusdur. BQ-da sshlabkimilarin 16 cinsinin névlari yayilmigdir.
Azaorbaycanda yayilan bes cinsin niimayoandslorina (Serepias L. Spiranthes L. Goodyera R.Br. Corollorhiza
Hall, Cupripedium L.) tadqiqat apardigimiz arazids rast golinmir [1].

Orchis cinsina 9 ndve 2 yarimnov aiddir ki, bunlar da asason BQ-in sorghissasinds yayilmisdir. Cinso
daxil olan 5 nov O.urvelliana, O.flavescens, O.iberica, O.salina, O.merovensis — Dactylorhiza cinsinin
torkibina daxil olunmusdur [2].

Cadval 1. Orchidaceae fasilasinin Azorbaycanda yayilan cinslori

Novlorin say1

Cinslar

Tarkibinda bir nov olanlar

Epipogeum, Anacamptis, Coeloglossum, Steveniella, Gymnodenia,
Limoderum, Anacamptis, Listera, Himontoglossum, Neottia, Goodyera,
Spiranthes, Herminium, Corollarhiza

Tarkibinda iki nov olanlar

Platanthera, Traunsteinera

3. | Torkibindas ii¢ vo daha ¢ox név

olanlar

Cephalanthera,Orchis, Epipactes, Ophrys, Dachtylorhiza
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PE3IOME
Takconomus Ilpencrasureneii Cem. Opxuannie (Orchidaceae Juss.) Boabmoro Kaskasa B Ipenenax
A3epb0aiimkana
P.T.I'eiinaposa, I1.X.Kapaxanu, A.}O.I'yceiinoBa
HUncmumym bBomanuxu HAHA

CemeiictBo  Orchidaceae mmpoko pacmpocTpaHeHo Bo (uiope AsepOaiijpkaHa W SIBISIFOTCS
JIEKOPaTUBHBIMU JIEKAPCTBEHHBIMU pacTeHUsIMU. Bo Bcem mupe pacrpoctpaHeHsl 0kojao 2500 BUIOB pacTeHUH
9TOrO ceMeiicTBa, HO B A3ep0aiikane n3BecTHHI 54 Buaa u3 21 poaa.

Knroueswie cnoesa: Orchidaceae, cemeticmeso, BK, Azepbaiioxcan

SUMMARY
The Taxonomy of the Orchidaceae Juss. Family in Greater Caucasus (inside Azerbaijan)
R.T.Heydarova, P.Kh.Garakhani, A.Y.Huseynova
Institute of Botany, ANAS

Orchidaceae widely distrubuted in Azerbaijan flora. They are decorative and medicinal important plants.
There are 2500 species of this family in the world. But in Azerbaijan there are 21 genus and 54 species of this
family.

Key words: Orchidaceae, family, GC, Azerbaijan
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Azarbaycan Florasinda Banovso (Viola L.) Cinsi

N.N.Oliyeva, P.X.Qaraxani, A.Y.Hiiseynova
AMEA Botanika Institutu
E.mail.mehrishka@yahoo.com

Bondvse Viola L. cinsi Azarbaycan florasinda genis yayilmisdir. Dekorativ ashamiyyatli bitkilardir.
Biitiin diinyada yayilan 300-0 yaxin, Qafqazda 32, Azdorbaycanda 22 ndviiniin oldugu miisyyan
olunmusdur.

Acgar sézlar: Viola, cins, Azarbaycan

GIRiS

Bonovsoalor 6ziinomaxsus maraql bitkilordir. Erkon yazda qar altindan bag qaldiran bandvsalor 6z qoxusu
Vo gozalliyi ils insanlarin diggatini 6ziino calb edir.
Coxillik bitkilar olub, biitiin diinyada 300-o0 yaxin, Qafqazda 32, Azarbaycanda 22 noviiniin oldugu miisyyon
olunmusdur. Azorbaycan florasinda 1955-ci ildo Y.isayev [1] torofinden arasdirilmisdir. AMEA Botanika
institutunun herbari fondunda saxlanilan herbari materiallarinin todqiqi zamani 23 niisxo oldugu miiayyen
olunmusdur. Herbari niisxolori igarisindo olan 2 ndév haqqinda (V.purpurea Stev., V.dchnhardtii Ten.)
Azorbaycan florasinda heg bir molumat yoxdur. A.Osgarovun “Azorbaycanin Ali bitkilori” [3] adli aSarinda
Azorbaycanda 20 bandvse novii oldugunu miioyyan etmisdir.
Biitiin diinyada bandvsokimilorin ot, kol vo agac tipli niimayandolori yayildigi halda, Azorbaycanda yayilan
novlar yalniz ot bitkilaridir. Bandvsalor ¢ox miixtalif ¢igok qruplari amalo gotirir. Cigoklori ikicinsli, yarpaqlari
sada, yarpaqalthigli, névbali diiziliislidiir. Cigoklari bestizvlii, lagaklor Kisavari vo ya mahmizsakilli ¢ixintilidir.
Erkokciklori 5 odad, erkokcik sap1 ilo birlogarok disiciyi ohato edon boru amolo gotirir. Bozi névlards ise
nektarli pulcuglar vardir. Meyvaloari tikislarlo agilan qutucuqdur.
Bondvsalor rongarong ¢igokloro malikdir. Bu da bildiyimiz kimi hosoratlar1 6ziino colb etmok iigiin
uygunlasmadir. Bondvsalorin tozlanmasi da hagoratlar vasitasilo yerino yetirilir, onlarin bir ¢oxu igiin
kleystogam ¢i¢oklor xarakterikdir. Qutucugu tii¢ qapaqla agilir. Osason mesoalordo, ¢ay konarinda, gomonlordo,
agaclarin dibinda rast galinir. Cox vaxt insanlar banovsalori bazok bitkisi kimi do baglarda, baggalarda oKirlor.
Ucrong bondvso (V.tricolor) bazak bitkisi kimi ¢ox okilir. Bundan basqa mesolords, cay konarinda yayilmis
V.mirabilis parlaq, gozal ¢igakloari ils segilir [3].

MATERIAL VO METODLAR

Bondvsa cinsino aid materiallar Dagkoson rayonu Xosbulaq, Tortor rayonu Qaynax kandi orazilorindon
toplanmisdir. Tadgigat obyekti olaraq yeni y1gilmis ndvlarin ve hamginin AMEA Botanika Institutunun Herbari
fondunda olan herbari niisxalorindon istifade olunmusdur. Osasan todqgiqatin gedisindo miigayissli-morfoloji,
sistematik ekoloji metodlardan istifads olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI
Azorbaycan florasinda Bondvso cinsinin dyronilmesi 60 ilo yaxin bir dovrs tosadiif edir. Odobiyat
materiallarinin arasdirilmasi zamani miioyan olunmusdur ki, cinsin sistematikas1 Y.Isayev torofinden &yronlsa
do, kegon uzun bir dovr arzindo taksonomik torkibds heg bir bolgli aparmamisdir. Son todgigatlar naticasinds
taksonomik torkibds asagidaki kimi doyisikliklor miioyyon olunmusdur. (Viola) Bandvsa cinsi novlari son
adobiyyat materiallarinda 2 yarim cins vo 9 seksiyada toplanmigdir [2].
Yarim cins: Viola
Seksiya 1. Trigonocarpea Codr.
2. Mirabiles (Nymanex Borbas) VI.V. Nikitin
3. Viola
4. Estolonasae (Rupffer) VI.V. Nikitin
5. Adnatae (W. Becker) VI.V. Nikitin
6. Dischidium Cing.
Yarim cins: Melanium (Cing.) Peterm.
Seksiya 1. Pseudonovercula Kupffer.
2. Caudicaules(Kupffer) Klokov.
3. Melanium Cing.
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Viola yarimcinsino 6 seksiya daxildir. Bu seksiyalardan 5-indo Azorbaycanda yayilan Viola novlari
toplanmisdir.

Seksiya 1. Trigonocarpea Codr. — bu seksiyaya 6 nov daxildir.

V.rupestris F.W.Schmidt.

V.reishenbachiana Jord. Ex Boreau.

V.sieheana W.Becker.

V.pumila Chaix.

V.canina L.

V.elatior

oakrwdpE

Seksiya 2. Mirabiles (Nyman ex Borbas) VI V.Nikitin — bu seksiyaya 1 nov daxildir.
V.mirabilis L. (Sakil 1)

Sakil 1. Viola mirabilis L.

Seksiya 3. Viola — bu seksiyaya 4 nov daxildir.
1. V.hirta L.

2. V.thomasiana Songeon et E.P.Perrier.
3. V.odorata L.

4. V.pyrenaica Ramond ex DC.

Seksiya 4. Estolonosae (Kupffer) VI. V.Nikitin — bu seksiyaya 1 név daxildir.
V.somchetica C.Koch.

Seksiya 5. Dischidium Cing. — bu seksiyaya 1 nov daxildir.
V.caucasica Kolen. ex Rupr.

Odabiyyat materiallarinin arasdirilmasi zamani1 Azarbaycan florasinda 22 banévss (Viola) noviiniin yayildigi
miiayyan olunmusdur. 2 nov — V.purpurea névii V.somchetica noviiniin , V.alba novii iso V.dehnardtii noviiniin
sinonimina kegirilmisdir. “Koncnext ®nopa Kadxaza” [4] asarinds isa Azarbaycan orazisinds 20 név, 2
yarimndviin oldugu miiayyan olunmusdur.
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ODOBIYYAT
1. 9sgarov (2005)Azarbaycanin ali bitkilori. Baki — EIm. T.1: 203-204
Y.isayev (1955) pon Viola L. ®nopa Asep6aiimxana. baky; AH Azep6.CCP. T.6
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N

PE3IOME
Pon ®uaaka (Viola L.) B Azep6aiigxanckoit diaope
H.H.Anuesa, I1.X.Kapaxann, A.}O.I'yceiinoBa
Hncmumym bomanurxu HAHA

Pon ®wuanka mmpoko pacnpoctpaHeH B AsepOaiimkaHckoi ¢uiope. Puanku JHEKOpPaTUBHBIC PACTCHHE.
brino onpeneneno 300 BuaoB Bo Bcem mupe, 32 BuaoB Kaskase, 22 BumoB A3epbaimkane.
Knrouesnie cnosa: Viola, poo, Azepbatioscan

SUMMARY
Viola L. Genus in Azerbaijan Flora
N.N.Aliyeva, P.Kh.Garakhani, A.Y.Huseynova
Institute of Botany, ANAS

Viola L. genus widespread in flora of Azerbaijan. Viola are decorative plants. It was determined 300

species in the world, 32 species in Caucasus and 22 species in Azerbaijan.
Key words: Viola, genus, Azerbaijan
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Goygol Milli Parkimin Miiasir Vaziyyati

O.H.Mirzayev, S.9.Sadixova
AMEA Botanika Institutu

Magaloda Goygol Dovlet Tabiot Qorugunun bazasinda Goygol Milli Parkin yaranmasi tarixi,
gollarin amala galmasi, mesani amala goatiran asas agac va Kkollarin, ot ortiiyiiniin yayilmasi, miiasir
vaziyyati va s. haqqinda genis malumat verilir.

Agar sézlar: qoruq, agac, kol, ot bitkilari, torpaq

GIRIS

Kicik Qafqazin Simal-gorq yamaclarinda yerlogon Goygol 1925-ci ildo yaradilmig Azorbaycanin ilk
gorugudur. Goygoliin vo onun atrafinin landsafti 6z tobist zonginliyi ilo diinyada analoqu olmayan 6ziino
moxsus bir makandir. Qoruq bir nego dofo 1950-ci vo 1961-ci illords lagv edilorak statusu doayisdirilmis va
nohayat 1965-ci ilds tiglincii dofo Dovlat Tobiot Qorugu statusu adi il tosdiglonmisdir [1].

Onu da geyd etmok vacibdir ki, avvallor imumi orazisi 6739 hektar olan Goygol Dovlet Tobiot
Qorugunun orazisi 6016 hektar artirilaraq Azorbaycan Prezidentinin 2008-ci il 01 aprel tarixli saroncami ilo
Goygol Dovlat Tobiot Qorugunun bazasinda vo ona bitisik mesa Vo Dovlat torpaqlarinin, o ciimlodon Xanlar,
Goranboy va Dagkason rayonlarinin inzibati orazilorinin hesabina 12755 hektar sahads Goygol Milli Park
yaranmigdir. Milli Parkin ¢ox boyiik ohomiyyati ondadir ki, burada insanlar istirahat etmoklo yanasi, hom do
diinyanin oksor 6lkalorindon hor il buraya minlorlo turistlor galir vo naticads Goygol Milli Parkinin igtisadi
cohotdan vaziyyati durmadan yaxsilagir.

Kic¢ik Qafqaz sira daglarinin simal-sorg hissasindo yerloson Goygol Milli Park doniz saviyyasindan 1000
metr hiindiirliiylinden baslayaraq 3060 metra godor qalxir.

Qorugun orazisi darin vadilar vasitasilo bir ¢ox torkib hissalars ayrilmigdir. Homin vadilords ¢ox da boyiik
olmayan iti ¢aylar axir. 1139-cu ildo giicii 11 bala ¢atan on dohsatli zalzalo naticasinds Kigik Qafqazda
yerlogon Kopaz daginin zirvesi ugmus vo Goygol, eloca do basqa xirda gollor amalo galmisgdir. Bunlardan
Maralgdl, Zoligol, Qaragdl, Samligol, Aggél, Cilligol, Kicik ayr golii, Ordok golii, Qus golii, Qaban golii vo
Giizgii golint gostarmok olar.

Onu xiisusilo geyd etmok lazimdir ki, har 10-15 ildon bir dofo meso orazisindo tokrar todqgigatislori
aparilmali va bitKilorin n6vleri yenidon miisyyanlogsdirilmslidir. Bu baximdan monitoringin naticalorinin gox
boyiik elmi vo praktiki ohomiyyati vardir.

MATERIAL VO METODLAR

Todqiqat islorinin  aparilmasinda V.K.Zaxarovun, D.V.Vorobyovun [2]“Jleco-THIIOJIOIrHYECKUX
uccienoBannii”, “OCHOBBI JecHOH OworeomneHonorun”, IlporpamMma u MeToauKa OHOTEOIEHOIOTHYECKUX
uccienoBanuit’” vo N.V.Dilisin [3] gostorilon metodlarindan istifado edilmisdir. Eyni zamanda tadqigat isinin
aparilmasinda V.C.Haciyevin, 1.S.Soforovun, K.K.9sadovun, Q.Salamovun va s. todgiqatgr alimlarin asor vo
kitablarindan istifads olunmusdur[9,10,11,14].

NOTICOLOR VO ONLARIN MUZAKIROSI

Goygoliin mesalorinds qonur dag-mesa, ¢amoanliklorinds iss dag-¢aman torpaglart mévcuddur. Iglimi iso
adoton qis1 soyuq quru olur. Florasinin torkibini 420 nov bitki toskil edir ki, bunun da 76 novii agac vo
kollardir.

Goygol mesalarindo monitoring kegirarkon mesonin doniz saviyyssinin hiindiirliiyindon asili olaraq
agaclardan Sorq fistig1 (Fagus orientalis), Giircii palidi (Quercus iberica), Sarq palidi (Quercus macranthera),
Sarq velasi (Carpinus orientalis), tozagaci-Betula pendula vo Betula alba, adi géyriis (Fraxinus exelsior),
Cinar yarpaq agcaqayin (Acer platanoides), Qafqaz cokosi (Tilia caucasica), Eldar sami (Pinus eldarica),
Qarmagqvari sam (Pinus hamata), ardic (Junipesus sabina) va s. geyds alinmisdir.

Goygol Milli Parkin mesalorinds monitoring apararken bazi kollar da geyds alimmugdir: qus armudu
(Sorbus L.), zogal (Cornus mas L.), zirinc (Berberis vulgaris L.), yemisan (Crataegus pektinata), adi findiq
(Corulus avellana), azgil (Mespilus germanica), gormasov (Viburnumm lantana), boyiirtken (Rubus caesius
L.), alca (Prunus divaricata), dogquzdon (Lonicera caucasica) vs s. yayildigi miisahido edildi.
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Ot bitkilarindan iss G6ygo6l mesalorinds bandvse (Viola odorara L.), ¢obanyastigi (Matricaria aurea),
mesd ¢iyaloyi (fragaria vesca), ¢ingilotu (Geum urbanum), robert otirsahi (Geranium robertianum), dazi otu
(Hypericum perforatum), ziyil otu (Lapsana communist), ¢coman digasi (Poa nemoralis), meso cili (Carex
silvatica), ay1 dosoyi (Dryopteris filix-mas) vo s. gostormak olar.

GoOygol orazisinin mesalori bir ne¢o qursaqlara bolinmisdiir: asagi dag — meso qursagi 900-1100 metr
yiiksokliklor arasi, orta dag-mesa qursagi 1100-1600 metr yiiksokliklor arasi, yuxar1 dag-meso qursagi — 1600-
1800 metr yiiksakliklor arasi, subalp qursagi — 1800-2200 metr yiiksokliklor arasi, alp qursagi 2200 metr
yiiksoklikdan baglayaraq 3000 metr yiiksokliklor arasi arazini tutur.

Belo ki 2004-cii ilin aprel ayinda Daskasondon Ganco-Goygol istigamotino torof gasirqali vo giiclii
kiilayin tasiri naticasinds bir ¢ox evlarin dam 6rtiiklori dagilmis, kond teSorriifat mohsullarina bdyiik ziyan
vurmusdur. Hatta yolda horokat edon avtomobillor kiiloyin gox boyiik siirati tosirindon ¢evrilorak ciddi ziyana
moruz qalmigdir.

Belo bir dohgatli hadiso Goygél Dovlat Tobist Qorugunun indiki Géygél Milli Parkinin mesalarindan do
yan ke¢cmomisdir. Belo ki, qasirqali giiclii kiiloyin tosiri naticasindo Goygol Milli Parkinin  mesalorinda
toxminan eni 20-25 metr vo uzunlugu 2 kilometrdon ¢ox arazido nohang Vo yash hiindiir agaclart kokiindon
yani {sto yixilmigdir. Yixilmig agaclarin altinda qalan cavan agac va kollar, o climlodon pdhralor mahv olmag
tohliikasine moruz qalmiglar. 2004-cii ilin aprelin 21-do Ekologiya vo Tabii Sorvatlor Nazirliyi torafindan
miixtolif miitoxassislordon (botanik, zoloq, torpagsiinas) ibarat xiisusi komissiya toskil olundu va yerinds baxis
kegirildi. Komissiyanin garart ila yixilmig agaclarin gotiiriilmasins icazo verildi.

Ciinki yixilmis agaclarin altinda galan cavan agac vo kollar, eloco do péhralor mahv olmasi tohliikasi var
idi. Eyni zamanda hamin voziyyst heyvanat alomino do monfi tosir  edirdi. Yixilmis agaclar
heyvanlarin—marallarin, qonur ayinin, tokaslorin, ciiytirlorin va s. bir torofdon basqa torafo kegmolorino mane
olurdu.

Cari ildo Goygol Milli Parkinin mesalorindos todgiqat isi apararkon gotiiriilmiis agaclarin altinda galan
cavan agac va kollar, pohralor, hotta 6t ortityli boarpa olunmus vo demok olar ki, hamin yerdo meso barpasi
amoala golmisdir. Biitiin bitkilorin barpasi va inkisafi qonastboxsdir.
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PE3IOME
Cospemennoe Cocrosinue I'eiiresickoro HanmonansHoro Ilapka
O.I''Mup3oeB, C.A.CaapixoBa
HUncmumym bomanuxu HAHA

CraTpe TOCBAIIEHAa W3YYCHHUIO [WHAMHUKE Pa3BUTHS PACTUTENBHOTO IIOKPOBBI, B 3aBUCHUMOCTH OT
I'efirenckoro HanmonansHoro Ilapka Ha 0ase ['ocynapctsennoro [Ipuponnoro 3anoBeaHuka.
Knrwouesnie cnosa: 3ano6ednux, 0epego, KyCmMapHuK, mpasHucmole pacmeHnus, nouea
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SUMMARY
Modern Status of Goy-Gol National Park
O.H.Mirzoyev, S.A.Sadikhova
Institute of Botany, ANAS

The article presents detailed information on the establishment history of Goy-Gol National Park and the

development process of vegetation depending on above sea level altitudes.
Key words: reserve, tree, bush, herbaceous plants, the soil
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Pacnpocrpanenne CyuneB Ha /I[peBecune bByka BocTouHoro

A.B.SIxpsies’, E.II.Cadaposa’, C.A.CaxbixoBa
Asepbaiioncanckuti Apxumexmyprno Cmpoumensuuiii Ynugepcumem”
LJenmpanvhuiii Bomanuyeckuii Cad HAHA?

Uncmumym bomanuxu HAHA

e-mail: yahyayev-azasu@bk.ru

B paOote aasi M3yuyeHHMsl PacCIPOCTPAHEHMH CY4YbeB HAa jJpeBecHHe 0yKa BOCTOYHOIO B JABYX
X031iiCTBaX ceBepPHOro pernoHa Pecny6amkm ObL1H 3a10keHbI 8 MpoOHBIX IUIomanei. Pacnpocrpanenune
cy4YbeB Ha JpeBecHe OyKa BOCTOYHOrO ONpedejeHO B 3aBHCHMOCTH OT BBICOTHI [epeBbeB, YCJIOBHH
NPOU3PACTAHMSI U IPOM3BOAUTEIbHOCTH ApeBOCcTOeB. JlJIsi 3TOro,B MpPOOHBIX ILVIOLIAAAX HPOBEIH
nogepeBHoe o0cjiel0BaHMe ¢ pa3JejleHHEM HX 10 THIAM Jieca, a CTBOJIbI [epeBbeB Ha JBe YacTH:
3aKPBITO-CYYKOBATYI0 W TOKPBITYI0O 310pPOBBIMH cy4YbsMH. [0 mosgy4YeHHBIM MaHHBIM OMNpeesIsiJIn
CTaTUCTHYECKHe N0KA3aTeHU.

B craTbe Takike onpenesieHO KOJUYECTBO M pa3Mepbl cyubeB OyKa IO KaTeropusiM COCTOSIHMSI M
pacnpeneneHde WX IO OTHOCHUTEJBHBIM BBICOTAM [PEBECHOr0 CTBO0JIA, Pe3yJbTAThl KOTOPBIX
npeacTaBjieHbl B BUAe Ta0IHIbI.

Knrouesvle cnosa: opesocmou, éemeu, KpoHa 0epesvbes, Opesecutd, CMmeosl 0epebes, CYUKOS8AMOCHb,
8bICOMA 0ePesbes.

BBEJAEHUE

Cydkamu B COPTUMEHTAX Ha3bIBAIOTCS OCTABIIMECS B IPEBECHHE CTBOJIA OCHOBAHNE BETBEH — KUBBIX WA
OTMEpIINX TpH >XKW3HU JepeBa. Cydkd SABISAIOTCA O0OS3aTENPHOM — NPHUHAMICKHOCTHIO BCEX KPYTIIBIX
COPTUMEHTOB. B HEKOTOPBIX KOJIMYECTBAX OHH IMOYTH BCETAa MPUCYTCTBYIOT B MUJIOMaTepuaIax, 3ar0TOBKaX,
JeTasIX U AP. IPOLYKITUSIX TPEBECUHBI [9].

CydK# SBISIOTCS OCHOBHBIMH COPT OMPEACISIONIMMH MOPOKAMH BO BCEX COPTHMEHTaX W HM3MCTHIX U3
npeBecuHbl. llpn MCTONB30BaHWM NPEBECHHBI CYYKH B OOJNBIIMHCTBE CIy4acB OKA3bIBAIOT OTPUIATEIHHOE
BrusiHre. OHM yXyAMIAIOT BHEIIHUM BUJ JPEBECUHBI, HAPYIIAIOT €€ OJHOPOIHOCTh U BBI3BIBAIOT UCKPUBIICHHE
BOJIOKOH W TOAWYHBIX CJOE€B, YTO MPHUBOIAWT K CHIDKEHHUIO TIOKa3aTelell MHOTHUX TEXHWYECKHX CBOWCTB
JpeBecHHbl. Hampumep, Cydku 3aTpyqHSIOT MEXaHHUYECKYH0 00pabOTKy, CIIOCOOCTBYIOT HEpPaBHOMEPHOMY
W3HOCY JIPEBECUHBI, MPHUBOIAT K YBEIMUYEHHIO pacxo/a ApeBecuHsb! U T.1. [1].

B Azep0aiimkane 0CHOBHOU JiecoOOpasyromei opoaoit siBisieTcsi OyK BOCTOYHBIM, KOTOPBIM 3aHUMAeT
32% neconokpblToil miomanu u go 60 %  gpeBecHoro 3amaca Bcex JiecoB. IloatoMy,  u3yuyeHue
pacupoCTpaHeHHs CYYheB Ha JIPEBECHMHE IIPU BBISBJICHUU KaUECTBCHHOI'O COCTOSHHS OYKOBBIX JPEBOCTOCB
JUISL pEeCITyOJIMKY MMEET UCKIIOUNTEIHHO BAXKHOE 3HAUCHHE.

W3 0CHOBHBIX OCOOCHHOCTEH PacIpOCTpPaHEHUsS CYydheB OyKa BOCTOYHOTO MOXHO OTMETHTH CIIEAYIOIIee.
Pacrionoxxenne cyubeB y Oyka HE MyTOBYATOE, KOIIMYECTBO UX MAJIO 3aBUCHUT OT BO3pacTa, TakK Kak, Oymydu
TEHEBBIHOCJIMBOM  TIOPOJIOH, OyK cOpachiBaeT HUXKHHE CYy4Ybs, JIMIICHHBIC JOCTATOYHOI'O KOJMYECTBA CBETA,
OHHM 3achIXaloT W oTBanmuBaioTcs. lloaTomMy OykoBoe JepeBo, pacTymiee B HACHKIACHHH, WMEET
BBICOKOPACITOJIOKEHHYI0 KPOHY C OTHOCHUTEIFHO HEOOINBIIMM KOJHMYECTBOM CYYbEB. 3/1eCh HEOOXOIUMO
OTMETHUTh, YTO B OYKOBBIX apeBocTosix bombmoro Kapkasa Ha JepeBbsIX BCTPEUAIOTCS KPYIHBIE CYYbs,
MIPEeBpPATUBILKECS BO BTOPOI CTBOJ — mackiHkH [10].

Llenv Oanmoli pabombl — W3yYEHUE PACIPOCTPAHEHUS CYYheB Ha JpeBecCHHE OyKa BOCTOYHOTO B
3aBUCUMOCTH OT BBICOTHI IEPEBHEB, YCIOBUN MTPOU3PACTAHUS U TIPOU3BOIUTEIHFHOCTH JPEBOCTOCB.

OBBEKTbI U METO/1bI UCCJEJOBAHUSA

Jis u3yueHHs paclpoCTpaHEHHUs CydbeB Ha JApeBecHHe OyKa BOCTOYHOTO, OBUIM HCIHOJNb30BaHbBI
MaTepHaibl 3al0KEeHHBIX Hamu 8 mpoOHbIx Twomaneit B Kycapckom u KyOunHckom secxozax. OObekTaMu
UCCIIeIOBaHUs ObUTH CIIOKHBIE 10 (hopMe, CMEIIaHHBIE TI0 cOCTaBy OyKOBBIE IPEBOCTOHM. B 3THX JApeBOCTOSX
pacnpocTpaHeHbl: OYKHSIKM MEPTBOIIOKPOBHBIE, OBCSIHULEBBIE M Pa3HOTPABHO-NMANOPOTHUKOBEIE ¢ TYM — C,,
o, H3; oykasiku |-111 knaccos 6onurera u 0,52-0,68 monHotsl. MccnenoBanus npooauinck B 2004 — 2009 rr.
JlecoBOZICTBEHHO-TAKCAIIMIOHHOE OIMUCAHUE M3y4aeMbIX OOBEKTOB BBIIOIHEHO coriacHo TpedoBanusim ['OCT
56-69-83 1 cOOTBETCTBYIOIIMX CTAHAAPTOB [2], 0011ast XapakTeprCTUKa KOTOPBIX NpeacTaBieHa B Taou. 1.
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Tadauna 1. XapakTepucTHKa 00HEKTOB UCCIICTOBAHMS

Ne Cocrtas Tun Boszpacr, Cpennue Kon-Bo [on- Knacc

1T JIPEBOCTOS neca/ ner BBICOTA, | AWAMETp, | HAEP-€B, HOTa OoHU-
TVM M cM mrT./Ta TeTa
Kycapckoe necanuectBo Kycapckoro necxosa
1 8bK2I'p+Ki mpr/ [, 65-285 23 40 237 0,68 I
2 8br2I'p pTp/3 60-260 23 40 208 0,64 I
PycroBckoe necHmuectBo KybuHckoro necxosza

5 9bk1Ip oBc/C; 65-250 22 40 193 0,55 I

6 8bk2Ip oBc/C, 56-188 19 36 226 0,56 I

8 6bk4lp pTp/M> 76-272 22 44 109 0,52 1

9 7bx3Ip prp/d2 62-258 21 40 155 0,59 1
10 8bk2Ip mpi/ [, 75-286 26 44 115 0,57 |
11 8bk2I'p mpr/ [, 86-310 27 52 124 0,58 |

PacnpocTpaneHue cyubeB Ha CTBOJIAX JCPEBHEB M3YUYAIH Ha JCPEBBSIX C AUMETPOM 48 CM M BEHIIIE,
KOTOpBIE COOTBETCTBYIOT Bo3pacTty pyOkw. Bcero ObumM aHaNMM3WpOBAaHBI CYYKOBaTOCTH 178 mepeBbeB, C
MOCJIEOYIOLUIMM Pa3JeICHUEM UX [10 THIIaM Jieca.

Kak ObUIO OTMEUEHO, CyYKH OKAa3bIBAIOT OTPHUIATENIFHOE BIMSHUE HA KauyecTBa JPEBECHHBI U
COOTBETCTBEHHO Ha COPTHOCTH 3TOTO CHIphsi. [Ipy 5TOM OONbIIOE BIMSHHE HA COPTHOCTH OKAa3bIBAIOT
3apocIIre, a He OTKPBIThIE Cyubs. 1103TOMy Ha mepBOM 3Tane YUUThIBasl CYIIECTBYIOIINE B JECOBOACTBEHHOM
MPAaKTHKE METOUYECKHE yKa3aHus [4-6] IO ONpeJeNieHUI0 KayecTBa APEBECHHBI OyKa, CTBOJIBI 110 BBICOTE
pazleNeHsl Ha IBe YacTH: 3aKPBITO CYUYKOBATasl U MOKPHITAs CYUbsIMU 3I0POBBIMHU.

Jlanee 3 uncna aHanM3upOBaHHBIX 178 MepeBbeB B KaKIOM MpoOe OBUIO BEIPYOJIEHO 10 6 IepeBheB
(Bcero 48 mIT.), KOTOPHIX BBIOPATH IO CTYIEHAM TOJIIWHBI IIPOMOPIIUOHATBHO-CTYIIEHUAThIM criocobom. [Ipu
aHAJIM3€ J3TUX JIEPEBBEB OIPENENSUIA KOJIWYECTBO, JAWAMETpP, COCTOSHHS M pa3MEIIeHHS CyYbeB I10
OTHOCHUTENLHBIM BBICOTAaM JI€PEBbEB. DTH XapaKTEPUCTHKH Cy4ubeB persamentupyores no 'OCT 2140-81.

PE3YJbTATHI UCCJIEJJOBAHUM

IlonydyeHHsle JaHHBIE IO COOTHOUICHWIO JUIMHBI 3aKPBITOCYYKOBATOM M IIOKPBITOM CYUYbSMH 4YacTeu
MIOBEPXHOCTH CTBOJIOB OyKa B Bo3pacTe pyOKH IpeacTaBlieHbl B Ta0. 2.

W3 npansbix Tabn. 2. BUAHO, YTO B MEPTBONOKPOBHBIX OYKHSIKAX CTBOJIBI JIEPEBHEB MMEIOT HambOolee
JUIMHHYIO 3aKpPBITOCYYKOBATYIO 4acTh cO cpenHuM 3HadeHueM 15,08 m (58,4%). 3akpeiTocydKoBaTas 4acTb
CTBOJIOB JICPEBBEB 110 THIIAM JIeCa YMEHBIIAETCS 110 CPABHEHUIO C MEPTBOIOKPOBHBIM OYKHSIKOM B CPEIHEM
B pa3HOTpaBHOM Ha 28%, oBcsiHMLEBOM — 42%. KoaddunueHT Bapuauuy JUIMHBI 3aKPBITOCYYKOBATOW 4aCTH
yBenuuuBaercs ot 16,4% B MEPTBONOKPOBHBIX OyKHsAKAX, 10 18,1% B oBcsiHUIEeBbIX. OTHOCUTEIbHAS OLITHOKA
cpenHeapru(PMETHICCKOM JUIMHBI M3YYSHHBIX YacTel CTBOJIOB IO THIIAM Jieca HW3MEHsETCs B mpexaenax 3,17-
3,96 %, koTOpBIE B J1€COBOACTBEHHBIX omblTax (P 5%) cunTaercst ynoBiaeTBopuTenbHbIM. UTO KacaeTcsl 4acTH
CTBOJIA MTOKPHITON 3IOPOBBIMHU CYYBsIMHU, TO JUIMHA UX yBeiauuuBaetcs oT 41,6 % B MepTBONOKPOBHOM, 110 48,8
% B OBCSIHHIIEBOM OYKHSIKax OT oOIiel JUInHbI CTBOJIOB. CpeiHre 3HAUCHUs OIHOKU CpeaHeapu(MeTHIECKUX
JUIMH OTKPBITOCYYKOBAaTOM YaCTH HAXOAATCS B IPUEMIIEMBIX HHTEpBajax [8].
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Tabauna 2. XapakTepUCTHKA CYIKOBATOCTH JITMHBI CTBOJIA OyKa B BO3pacTe pyOKHu

NeITIT | Konu- Cpeausist JUTHHA 3aKPBITOCYYKOBATOM Cpenusisi [yIMHA MTOKPHITOH 370POBBIMHU
YECTBO | YaCTH CTBOJIA CYYbsIMH YaCTH CTBOJIA
JIep-cB M, m/ % P, % v o M, M/ % P, % v %
B MepTBOMOKPOBHBIX OYKHSIKaX
TII1-1 17 12,03/52,3 4,81 19,8 10,97/47,7 5,28 21,8
I111-10 28 15,09/58,1 3,17 16,8 10,91/41,9 4,38 23,2
II1-11 37 16,46/60,9 2,41 14,6 10,54/39,1 3,76 22,9
Cp. 3HaueHU 15,08/58,4 3,17 16,4 10,75/41,6 4,29 22,8
B pazHoTpaBHBIX OyKHSIKaX
IT1I1-2 16 12,8/55,4 3,41 13,6 10,26/44,6 4,26 17,0
I1I1-8 22 11,69/53,1 3,58 16,8 10,31/46,9 4,06 19,1
I1I1-9 17 11,09/52,8 4,92 20,3 9,91/47,2 5,51 22,7
Cp. 3HaueHus 11,83/53,8 3,94 17,0 10,17/46,2 4,57 19,6
B oBcsHUIIEBBIX OYKHSIKaX
II1-5 23 11,31/51,4 3,82 18,4 10,69/48,6 4,05 19,5
I111-6 18 9,71/51,1 4,13 17,6 9,29/48,9 4,32 18,4
Cp. 3HaueHUs 10,61/51,3 3,96 18,1 10,08/48,8 4,17 19,0

W3 paHHBIX Taby. 2 BHUAHO, YTO B MEPTBOIIOKPOBHBIX OYKHSKaxX CTBOJIBI AEPEBbEB MMEIOT Hamboiee
JUIMHHYIO 3aKPBITOCYYKOBATYIO 4acTh cO cpenHUM 3HaueHueM 15,08 m (58,4%). 3akpbiTocydkoBaTas 4acTh
CTBOJIOB JICPEBBEB 110 THIAM JieCa YMEHBIIACTCS 110 CPABHEHUIO C MEPTBOMOKPOBHBEIM OYKHSKOM B CpEIHEM
B pa3sHOTpaBHOM Ha 28%, oBcsHuneBoM — 42%. KoadduureHt Bapuanuu AIMHBI 3aKPHITOCYYKOBATON 4acTH
yBenuuuBaercs ot 16,4% B MepTBONOKPOBHBIX OykHsKax 10 18,1% B oBcsHuueBbiX. OTHOCUTENbHAS OLIMOKA
cpenHeapru(PMETHIESCKOM JJTMHBI M3YYCHHBIX YaCTel CTBOJIOB IO THIIAM Jieca HW3MEHsSETCs B mpeaenax 3,17-
3,96 %, koTOpas B JISCOBOACTBEHHBIX ombITax (P<5%) cumraeTcs ymoBiaeTBopuTeiabHON. UTO KacaeTcs yacTu
CTBOJIA MTOKPBITOH 370POBBIMHU CY4YbsSIMH, TO JUIMHA UX yBenuuuBaercs oT 41,6 % B MepTBONOKPOBHOM, 110 48,8
% B OBCSIHHLIEBOM OYKHSIKax OT oOmiel JUInHbI CTBOJIOB. CpeHre 3HAUCHUs OIMOKU CpeaHeapu(hMETHIECKUX
JUTMH OTKPBITOCYYKOBATON YaCTH HAaXOJATCS B IPUEMJIEMBIX HHTepBajax [8].

AHanu3upyst MOJyYeHHbIE JaHHbIE MOXKHO IOAYEPKHYTH ciieaytomue. B MepTBONOKpoBHBIX OykHsIKaxX | u
Il GoHuTETa CTBOJIBI U3-3a HANOOJIEE BBICOKOH COMKHYTOCTH KPOHBI OTHOCUTENIFHO HHTEHCHBHO OYHILIAIOTCS OT
Cy4dbeB, B pe3yibTaTe oOpa3yloTcsi HawmOojee JJIMHHBIE 3aKpbITOCydkoBaTble 4YacTH. C  yXynlIeHueMm
JIECOPACTUTEINIbHBIX YCJIOBUH, CHIKAETCS MOJIHOTAa U OOHUTET APEBOCTOEB, YMEHBIIAETCS 3aKPBITOCYYKOBATAs
yacTh cTBoa. Hampumep, B oBcsHmieBbix OykHsakax Il1-1V OoruTera 1o cpaBHEHHIO ¢ MEPTBOIOKPOBHBIM U
pasHoTpaBHbIM THIaMu Jieca |I-111 GonuTeTa yBennuuBaeTcst MpOTSHKEHHOCTh KPOHBI, 3HAYHT, M KOJIMYECTBO H
JUTMHA OTKPBITOCYYKOBATOM YacTH CTBoJA [7].

Ha ocHOBaHMM MOJY4YEeHHBIX PE3YyIbTATOB BBISBUIM, YTO B CPEAHEIIONHOTHBIX OyKOBbIX ApeBocTosix I-111
OoHMTETa, B BO3pacTe PyOKH cpeqHssl JJTMHA 3aKPBITOCYYKOBATON YacTH CTBOJIOB JOCTHTaroT A0 10-15 M., a
JUTMHA )KMBON KPOHBI 10 OTHOIICHHUIO K 00IIeH BBICOTE JIepeBbeB 3aHUMaeT 35-55%.

Takum 00pa3oM, COOTHOIIEHHE Pa3lIUYHBIX YacTeld CTBOJOB IO CYYKOBAaTOCTH CHUJIBHO BapbUpPYyeT H
3aBHUCHUT OT THIIA JIeca, BO3PAcTa 1 MOJHOTH HACAKICHUH.

s u3yueHns KauecTBa JPEeBECHHBI OyKa BBIPYOJIEHHBIX B MPOOHBIX TUIOMIAJIAX JIEPEBbS aHAIN3UPOBATU
N0 KOJHMYECTBY, OUAMETPY, COCTOSIHUIO W Pa3MELICHHUIO CYyYbEB IO OTHOCHTENBHBIM BBICOTaM JI€PEBLEB,
PE3yAbTAaTHl KOTOPBIX MPEACTABIEHBI B Ta0I. 3.

PesynbTathl naHHBIX Tabl. 3 MOKa3bIBAIOT, YTO B HCCIIEAOBAHHBIX OYKOBBIX HACAKICHHUSIX KOIUYECTBO
3I0POBBIX CY4YbeB BapbUpYOTCs B mpenenax 18-37 mr., cyxue — 6-11 mr. [1o TonmuHe npeodiagaroT Cydbs
IMaMeTpoOM Ha ocHOBaHUHM 3-4 (pacueTHbie 2,8-3,5) cM, MpHYeM UX pa3Mephl BO3PACTAIOT M0 MEpEe YBEIMYECHHUS
nuaMetpa aepeBa. OIHaKO B Pa3HOTPABHO-NIAIIOPOTHUKOBBIX OYKHSIKAaX BCTPEUYAIOTCS Cydbsl AUaMeTpom jao 11
CM, a MMaChIHKH — KPYIHbIE cyubs - 18-21 cm. Cyubs ¢ TAaKUMH pa3MepaMy OKa3bIBAIOT CYIIECTBEHHOE BIIMSHUC
Ha TEXHUYECKUE CBOMCTBA IPEBECUHBI U TEM CAMBIM CHHKAIOT €€ COPTHOCTb.
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Tabauna 3. KonrdaecTBo U pa3Mephl CydheB OyKa 10 KaTeTOPUSIM COCTOSIHFSI I pacIipeieiICHUsS UX 10

OTHOCHUTECJIBHBIM BBICOTaAM APEBECHOI'O CTBOJIA.

Huamerp Kareropus CpenHee KOJI-BO CyYbeB Ha 1 M 110 OTHOCUTENIBHBIM Bcero
Cy4beB, CM Cy4YbeB BBICOTAM
02-04H | 04-06H | 06-08H | 08-1,0H
B MepTBOMOKPOBHBIX OYKHAKAX
0-2,0 3/C -/ - -/0,1 05/0,1 1,8/03 2,3/0,5
2,1-4,0 3/C -/ - 0,1/0.1 0,7/0,2 1,1/0,1 1,9/04
4,1-6,0 3/C -/ - 0,2/0,1 0,5/- 0,3/- 1,0/0,1
6,1-8,0 3/C -/ - 0,2/ - 0,2/ - -/ - 0,4/ -
8,1-10,0 3/C -/ - -/ - - /- -/ - - /-
Bcero 3/C -/ - 05/0,3 1,9/03 32/04 5,6/1,0
B pazHoTpaBHBIX OYKHSKaxX
0-2,0 3/C -/ - 0,1/0.1 0,8/0,1 2,1/0,3 3,0/05
2,1-4,0 3/C -/ - 0,2/0,1 0,6/0,1 1,3/0,1 2,1/0,3
4,1-6,0 3/C -101 0,4/0,1 0,5/0,1 0,7/- 1,6/03
6,1-8,0 3/C 0,1/0,1 0,2/- 0,2/0,1 0,2/- 0,7/0,2
8,1-10,0 3/C -/ - -/ - 0,1/- -/ - 0,1/-
Bcero 3/C 0,1/0,3 09/0,3 3,2/0,7 5,0/0,6 75113
B oBcSHUIIEBBIX OYKHSIKaX
0-2,0 3/C -/ - 0,1/0,2 0,4/0,1 1,7/03 2,1/0,6
2,1-4,0 3/C 0,1/0.1 0,3/0,1 0,7/0,1 1,1/0,1 2,2104
4,1-6,0 3/C 0,1/0.1 0,2/0,1 1,1/01 0,4/0,1 1,8/0/4
6,1-8,0 3/C 0,1/- 0,1/0,1 0,4/0,1 0,1/ - 0,7/0,2
8,1-10,0 3/C -/ - 0,1/- 0,1/- -/ - 0,2/-
Bcero 3/C 0,3/0,2 0,8/0,5 2,7/04 3,3/05 7,1/16

IIpumeuanue: 3 — 310poBble cyubs; C — cyxue

AHanm3upys pa3MeleHle CyYbeB MO CEKIIHSIM BBICOTHI CTBOJIA, MOXXHO OTMETHUTH Clenyroimee. Y Oyka
BOCTOYHOTO BO BCEX THIIAX JiECa C BBICOTON IO CTBOJY KOJMYECTBO 37IOPOBBIX CYyYhEB YBEIMYHMBACTCS, U B
nocieHeN CeKIMU Ha 1 M X mpuxoauTcst OT 2,1 ImIT. B OBCAHUIEBBIX OYKHAKAxX, 110 3,0 mIT. B pa3HOTPaBHBIX.
Hawnbonbiiee KOTMYECTBO CYXHMX CYYbeB HAXOAWUTCS TOXe B mocinemaner cekmum — 0,3 mT. HA 1 M.
CoOTHOIIIEHUE CYXUX CYYbEeB K 3I0POBBIM MPUOIH3UTENBHO COCTaBIISET 1:5.

CrnemxyeT OTMETHTh, uYTO OYK Kak IIOpOJia TEHEBBIHOCIIMBAas, CJIa00 OYHINAETCS OT  BETBEH U
XapaKTEepU3yeTCsl HU3KOH HMHTEHCHUBHOCTBbIO OTMHUPAHUS CY4Yb€B. DTOT MPOIECC BO BIAXKHBIX THUIAX Jieca IO
CPaBHEHUIO C CYXHMH MTPOUCXOJAUT MEHEE NHTEHCHBHO.

BbIBO/bI
ITo pe3ynpTaraMm NpoOBEAECHHBIX PaOOT MOXKHO OTMETHTH CIIEAYIOLIEe:

1. C yayumeHueM YCIOBHH Npou3pacTaHWs MPOTSDKEHHOCTh —3aKPBITOCYYKOBATOM — YacTH
yBenuuuBaetcs oT 51,3% B oBCcsHUIIEBBIX OyKHsIKax 110 58,4% B MEPTBOIMIOKPOBHBIX.

2. B OyKOBBIX JIpeBOCTOSIX JUIMHA XMBOM KPOHBI IO OTHOIICHHUIO K OOIIEH BBICOTE AEPEBbHEB 3aHMMaET 35-
55%.

3. B OykoBBIX JepeBbsX MpeodIaaroT Cydbsl TUAMETPOM Y OCHOBaHHUS 3-4 CM, OJJTHAKO BCTPEUAIOTCS CYUbs
nuametpom 10 11 ecm u mackHKH — 110 21 cm.

4. HauOomnplee KOJMYECTBO CyYbEB MPUXOIUTCS Ha MOCIEIHIOI CEKIMIO BBICOTHI CTBOJIA: 3/I0pOBBIX - 2,1
mt./M; cyxux — 0,3 mwr./m.

5. B OyKOBBIX IPEBOCTOAX COOTHOIIEHHE CYXUX CYUbEB K CyUbsIM 37J0POBBIM COCTaBIsEeT 1:5.

CTBOJIa
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XULASO
Sorq Fistig1 Oduncaginda Diiyiinlorin Yayilmasi
A.B.Yshyayev', E.P.Safarova®, S.A.Sadixova
Azarbaycan Memarlhq Insaat Universiteti*
AMEA Morkazi Nabatat Bagi®
AMEA Botanika Institutu

Mogaloda sorq fistigi oduncaginda diiyiinlorin yayilmasmin Oyranilmasi {igiin Respublikanin simal
regionunun iki tosorriifatinda 8 tocriiba Ssahasinin ayrildigi gostorilmisdir. Sorq fistiginin oduncaginda
diiytinlorin yayilmasi agaclarin hiindiirliiytindan, agacligin mesoyetirmo soraitindon vo mohsuldarligindan asili
olaraq toyin edilmisdir. Bunun ii¢iin tacriiba sahalorinds olan biitiin agaclar todqiq edilorok yayildiglar1 meso
tiplorino gora qruplasdirilmig, agaclarin govdolori iso ortiiliidiytinlilor vo saglam diyiinlorlo ortiilmislor
olmagla iki hissays ayrilmislar. Alinmig naticalorin statistik gostoricilori hesablanmigdir.

Eyni zamanda moqalods fistigin diiyiinlorinin sayi, 6lgiilori, voziyyatlorini oks etdiron kateqoriyalara
bolglisii vo agaclarin gévdalarinin nisbi hiindiirliiyiine gora yayilmasi miioyyan edilorak, alinan naticalor cadval
soklindo verilmisdir.

Acgar sozlar: agaclq, budaglar, agaclarin ¢atiri, oduncaq, agaclarin gévdalari, diiyiinliiliik, agaclarin
hiindiirliyii

SUMMARY
Spreading of Nodes on Fagus Orientalis Lipsky. Wood
A.B.Yahyayev', E.P.Safarova’®, S.A.Sadikhova
Azerbaijan Universitu of Architecture and Construction®
Central Botanical Garden, ANAS?
Institute of Botany, ANAS

In article shows spreading of nodes on Fagus orientalis Lipsky. wood in 8 practice area of two farmland in
North region of Republic. Depends of nodes spreading on Fagus orientalis has determined height of trees,
forest inflicting conditions and productivity.

For that determine all trees of practice area, they have classified of forest types and woods of trees separate in
two parts: covered nodes and covered healthy nodes. Statistic exponent of results has been calculated.

At the same time in article represents of schedule which determines number of nodes, size and spreading
of stems relative altitude.

Key words: grove, branches, umbrella of trees, wood, stems of trees, nodes, height of trees
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Qozun Meyvayanhgindan Yun Ipin Boyadilmasinin Tadgiqi

M.9.Qasimov, V.A. Muradov”
AMEA Botanika Institutu, Azar-ilma birliyi

Maqalada Azarbaycan arazisinds yayilan qoz — Juglans regia L. noviiniin meyva yanhgindan yun
ipin gahvayi rang va onun calarlarina boyanmasi iiciin istifads texnologiyasi vo hamginin qozun areal,
cografi mansayi haqqinda malumat verilir.

Acar sozlar: boyaq, asi, qariok, tulanti, meyvayanhgi, vitamin.

GIRIS

Yer kiirasi orazisindo qoz fosilosinin (Juglandaceae A.Ricard e6 Kunth.) 5 cinsini vo 50-ya godor novii
yayilmigdir [1]. Bu cinslarin igorisindo qoz — Juglans L. 6z igtisadi shamiyyatino goro ¢ox qiymsotli bitki
xammal1 hesab edilir.

Adi goz — J. regia L. Qoz- Juglandaceae fasilasine aid olub, hiindiirliiyii 25-35 m-o, gévdasinin diametri
15-200(400) sm-o godor olan boyiik agacdir. Xarici meyvayanligi (qozu) bark vo qirigiqdir, az va ya ¢ox iri
tillori vardir, topa hissasi sivri olub, iyunun axirlart va iyulun avvallarinda barkimoys baglayir. Meyva yetison
zaman xarici meyvayanloginin rongi qonurlasir. Cox vaxt meyayanligi pargalanib ayrilir vo yers tokiliir. Bu
zaman qopub yers dagilan meyvoyanligini toplayaraq, ondan boyagq, asi ekstraktlari hazirlamaq olar. Bu boyaq
Vo as1 tobiotli ekstraktdan yiingiil, yeyinti. otriyyat-kosmetika, sabunbisirma vo gon-dori sanaye saholorindo
istifado etmok olar [3,4]. Qoz meyvasinin sirali xarici qabiginin tarkibinds yuglon, sikolotoriyuglon, xinon
tobiatli maddolor, fenolkarbon tursularindan kofein, gall piroqallol, ellaq, katexin, naftoxinon, flavonoid tobiotli
yuglanin, avikulyarin, hiperoziol, 3-arabinozid, kversetin, kempferol maddslori vs s. askar edilmisdir. Bundan
olavo meyvoyanligindan alma vo limon tursulari, C.K vitaminlori, 14-35%-0 godor as1 maddalori do miioyyon
edilmisdir [6,7]. Meyvayanlhigindan yetisma fazasinda 3000 mq%, yarpaqlarindan iso 4500 mq%-o godor C
vitamini tapilmigdir Ki, [2] bundan da tibbi vo yeyinti mogsadlori ti¢iin vitamin konsentratlari hazirlamaq
miimkiindiir.

Qozun on genis yayildig1 sahalor Cin, On vo Orta Asiya 6lkolori hesab edilir. Akademik N.I.Vavilov hesab
edir ki homin 6lkalor madani qozun ilk ocaglar1 olmusdur [2].

Azaorbaycanda toxunan xalgalarda istifado olunan gohvayi rongi va onlarin ¢alarlarin1  tobii xammaldan
alinan boyaqla tomin etmok {iclin floramizin torkibindo yabani halda yayilan vo modoni sokildo okilib
becarilon qozun tulanti soklindo amolo golon meyvoyanliginin boyaq xiisusiyyatlorini dyronmoyi qarsimiza
magsad qoyulmusdug.

MATERIAL VO METODLAR

Todgigat obyekti Juglan regia L. meyvoyanhigidir. Bitki yanhig Naxgivan rayonun Payiz kondi
otraflarinda biton qoz agacinin yetismo fazasinda (5kg-a godor) meyvayanligindan toplanaraq istifado
edilmisdir. Meyvayanligindan boyaq ekstraktinin alinmasinda adi sudan istifads olunmusdur. Boyama prosesi
iso M.A.Qasimov (1976) metodu ils aparilmigdir. Boyama prosesinds cadvalds gostarilon agir duzlarin istiraki
ilo yerino yetirilmisdir. Ranglorin isiga qarsi davamliligi iso gobul olunmus dovlot standartlari ilo miisyyon
edilmisgdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Respublikamizin arazisinds qozun yabani halda yayilan vo madani halda akilib-becarilon névii iss adi qoz
—Juglan regia L. hesab edilir.

Ilk dofo olarag gozun iyun-iyul aylarinda toplanmis meyvoyanligindan laboratoriya soraitinds boyaq v ast
tobiotli ekstrakt alaraq todqiqatlar aparmaga basladiq. Laboratoriya soraitinds gozun meyvayanligindan tiind
gohvayi rongli gat1 ekstrakt alib, cadvallards gostarilon gohvayi rong ve onun ¢alarlarina boyamaga nail oldug.
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Cadval 1. Qozun yetiskanlik fazasinda toplanan meyveayanhigindan alinan gahvayi rongli ekstrakti ils yun ipin
boyanmasindan alinmig ranglor

Askarlayici Kimyavi Neytral Askarlayic1 yun | Boyanmus ipin | Isiga qars:
maddalarin miihitda ipin neytral askarlanmis davamlihq
%-la miixtalif agir miihitds neytral miihitda
miqdari metalalrin boyanmasi boyanmasi
duzlarmin tasiri
ilo ipin
boyanmasi
Neytral vanna H,0 gohvayi gohvayi gohvayi 7,0
(nazarat)
Aliiminium — kalium 4.0 tiind -qohvayi gahvayi-gonur gohvayi 7,5
rongi
Domir — 2 — xlorid 4.0 sabalidi-gara tiind gohvayi- tiind gohvayi- 7,5
gara gara
Qurmiz1 gan duzu 4.0 tiind -qohvayi gohvoyi-sabalidi | gohvayi-sabalidi 7,5
Sar1 gan duzu 4.0 gohvoyi Tiind - gohvayi Tiind-gohvayi 7,5
Mis sulfat 4.0 gohvayi- tiitlinii | gohvayi- tiitiinli | (ohvayi- tiitiinii 7,5
Xromat duzu 0.1 tiind -qohvayi tiind -qohvayi tiind -qohvayi 7,5
Kobalt xlorid 4.0 gohvayi gohvayi gohvayi 7,5
Sirks tursusunun 4.0 gohvayi gohvayi gohvayi 7,5
kobalt duzu
Sirka tursusunun 4.0 tiind gahvayi tiind gahvayi tiind gahvayi 7,5
kadmium duzu
Nikel xlorid 4.0 gohvoyi gohvoyi gohvayi 7,5
Qalay — 2 — xlorid 0.2 parlag-gshvayi parlag-gahvayi parlag-gshvayi 7,5
Sirks tursusunun 4.0 sabalidi-gara sabalidi-gara sabalidi-gara 7,5
qurgusun duzu
Quzuqulag 2.0+0.2 tiind- gohvayi tiind -qohvayi tiind -gohvayi 7,5

tursusu-+qalay-2-xlorid

Isayl codvaldon aydin goriiniir ki, yetismo fazasinda toplanan qozun yetismomis meyvalorindon alian
boyaq ekstraktinin torkibino miixtalif agir metallarin duzlarmi slave etmoklo yun ipi gohvayi, tiind gahvayi,
gohvayi-sabalidi, parlaq-gahvayi va s. rong va galarlar almaga nail oldug.

2 sayli cadvaldon aydin goriiniir ki, sentyabr ayinin ortalarinda toplanmis qozun meyvoyanligindan alinan
boyaq ekstraktinin torkibino miixtolif agir metallarin duzlarin1 slava etmoklo yun ipi gohvayi va onun

calarlarina boyamagq olar.

3 sayli cadvaldon malum olur ki, qoz agacinin tullantilarindan (gabiq ve oduncaq tozundan) alinan boyaq
ekstraktinin torkibino miixtalif agir metallarin duzlarini slava etmakla yun ipi gshvayi, sabalidi-gahvayi va

onun calarlarina boyamaga nail oldug.

Cadval 2. Qozun meyvayanhigindan alinan boyaq ekstraktinin miixtalif agkarlayict maddslar slava etmoklo yun
ipin boyanmasindan alinmis ranglar.

Askarlayici Kimyavi | Neytral miihitdo Askarlayici Boyanmis ipin | Isiga qars1
maddalarin |  miixtalif agir yun ipin agkarlanmis davamliliq
%-ls metalalrin neytral neytral miihitds
miqdar1 | duzlarmn tasiri miihitda boyanmasi
ila ipin boyanmasi
boyanmasi
Neytral vanna H.0O gohvayi gohvayi gohvayi 7,0
(nazarat)
Aliiminium — Kalium 4.0 gohvayi gohvayi gohvayi 7,0
rongi
Domir — 2 — xlorid 4.0 sabalidi-gara sabalidi-gara sabalidi-gara 7,5
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Qirmiz1 gan duzu 4.0 tiind-gohvayi tiind-gohvayi tiind-gohvayi 7,0
Sar1 gqan duzu 4.0 gahvayi gohvoyi gahvoyi 7,0
Mis sulfat 4.0 gahvayi- tiitiini tiind-gahvoyi tiind-gahvoyi 7,0
Xromat duzu 0.1 tiind -gohvayi tiind -gohvayi tiind -gahvayi 7,0
Kobalt xlorid 4.0 tiind-gahvayi gohvayi gohvayi 7,0
Sirks tursusunun kobalt 4.0 gahvayi gohvayi gohvayi 7,0
duzu

Sirka tursusunun 4.0 gohvayi gohvayi gohvayi 7,0
kadmium duzu

Nikel xlorid 4.0 tiind-gahvayi tiind-gahvoyi tiind-gahvoyi 7,0
Qalay — 2 — xlorid 0.2 agiq-gohvoayi aciq-gohvayi aciq-gohvayi 7,0
Quzuqulag 2.0+0.2 sabalidi- gohvayi sabalidi- sabalidi- gohvayi 7,0
tursusu-+qalay-2-xlorid gohvayi

Aldigimiz rang Vva ¢alarlar su va sabunla yuyulmaga, eloca do atmosferin fiziki-kimyavi tasirlaring, quru va
yas slirtiinmolors, qarsi davamli olub yiingiil sonayeds ekoloji cohatdon tamiz gohvayi rongli tabii boyaq kimi
istifado edilo bilor. Miioyyon edilmisdir Ki, 1 kq yasil rongli meyvayanliginin qaliq hissasinin tozundan

hazirlanan boyaq ekstrakti ilo 30-35 kq, gabigindan alinan boyaqla isa 27-28 kg yun ipi boyamaq olar.

Cadval 3. Adi gozun gabiq vo oduncaq tozundan alinan boyaq ekstraktina agkarlayici duzlarini slavs etmoklo

yun ipin boyanmasindan alinmigs ronglor

Askarlayici Kimyavi Neytral Askarlayici yun Boyanmus ipin | Isiga qars1
maddalar miihitdo ipin neytral askarlanmis davamhiliq
in %-la miixtalif agir miihitdo neytral miihitdo
miqdari metalalrin boyanmasi boyanmasi
duzlarimin
tasiri ila ipin
boyanmasi

Neytral vanna (nozarot) H,O tiind-gahvayi tiind-gahvayi tiind-gohvayi 7,0
Aliiminium — kalium 4.0 gahvayi gohvayi gohvayi 7,5
rongi

Domir — 2 — xlorid 4.0 sabalidi-gohvoyi | sabalidi- gohvoyi sabalidi- gohvayi 7,5
Qirmizi qan duzu 4.0 gahvayi gohvayi gohvayi 7,0
Sar1 gan duzu 4.0 gohvayi gohvayi gohvayi 7,0
Mis sulfat 4.0 gahvayi gohvayi gohvayi 7,0
Xromat duzu 0.1 tiind -qohvayi tiind -qohvayi tiind -qohvayi 7,0
Sirka tursusunun kobalt 4.0 gohvoyi gohvayi gohvayi 7,5
duzu

Sirka tursusunun 4.0 gahvayi gohvayi gohvayi 7,0
kadmium duzu

Nikel xlorid 4.0 gohvoyi gohvayi gohvayi 7,0
Sirka tursusunun 4.0 sabalidi-- sabalidi--gohvayi sabalidi--qohvayi 7,0
qurgusun duzu gohvayi

Qalay — 2 — xlorid 0.2 parlag-gshvayi parlag-gahvayi parlag-gshvayi 7,5
Quzuqulag 2.0+0.2 tiind-gohvayi tiind-gohvayi tiind-gohvayi 7,5

tursusu+gqalay-2-xlorid

Tarofimizdon Azorbaycanin miixtalif regionlarinda méveud olan qozun meyvayanliginin ehtiyati do
Oyronilmigdir. Miiayyan edilmisdir ki, madani halda skilib-becarilon gozun hor hektar sahasindsn mshsuldar
illards 1,0-1,6 tondan 3,0 tona godar oz mehsulu tadariik etmak olar. Bundan da taxminen 0,5-0,9 tona godor
yasil meyvoyanligr tullantis1 alds etmok miimkiindiir. Hesablamalarimiza géra har il qoz tedariik olunan
regionlardan 400-500 tona gadar yasil meyvoyanligi xammali todariik etmakls, ondan 80-100 tona godar boyaq
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Vo asi tobiotli ekstrakt oldo etmoklo yiingiil sonayeds yun iplorin boyadilmasinda, gén-dori Sanayesindo,
atriyyat-kosmetika sahosinds yeni mohsullarin istehsalinin togkil etmok olar.

N

NOTICO

Qozun meyvayanligindan alinan boyaq ekstrakti il yun ipi gahvayi vo onun ¢alarlarina boyamaq olar.

1 kq qurudulmus meyvoayanligindan hazirlanan boyaq ekstrakti ilo 30-35 kg yun ipi boyamaq olar.
Aldigimiz rong Vo calarlar su vo sabunla yuyulmaga eloca do atmosferin fiziki-kimyavi tosirlorino davamli
olub yiingiil sonayeds ekoloji cahatdan tomiz gahvayi rangli tabii boyaq xammal kimi istifads edilo bilar.
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PE3IOME
Hccnenopanne OxpammBanus llepcranoii Ipszku
¢ Ucnoun3opannem Oxostoniogauka Opexa I'penkoro
M.A.KacymoB, B.A.Mypanos
HUncmumym bBomanuxu HAHA

B crarne IMPpUBOOATCA NAaHHBIC 00 HCHOJIB30BaHUU OKOJIOIIJIOAHUKA Op€Xa I'p€uKoro ajd OKpalluBaHWUA

IIEPCTSHOW MpPsDKM B Ppa3iIMyHble I[BETa M OTTEHKH, a TaKXKe YKas3bIBaeTcs apeal U reorpaduieckoe
MIPOUCXOXKICHHE.

Knrouvie cnosa: kpacumenu, 0younvhvie sewecmed, omopocsl, OKOIONI0OHUK, GUMAMUH

SUMMARY
The Study of Dyring Wool Yarn With the Use of The Pericarp of Walnut
M.A.Gasimov, V.A.Muradov
Institute of Botany, ANAS

The spreading oreal of walnut-yuglos has been determined in the article, it has been investigated

ecological features, it has been colored with the color from fruit pericarp, and is talked about colors received in
the yarn.

Key words: dyes, tannins, scum, pericarp, vitamin
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Quba Rayonunun Oomisetlari

_ D.N.Agayeva
AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1004

Quba rayonundan 2014-2016-c1 illards toplamilmis oomiset névlari tayin edilmis va herbarids
saxlanilan niimunalar taftis edilmisdir. Gobalok miixtalifliyi 23 taksa olaraq miiayyan edilmisdir. Onlarin
sistematik vaziyyati, cografi yayilmasi, sahib bitki sirasi1 arasdirilmis va iqtisadi ahamiyyatli névlar geyd
edilmisdir.

Acar sozlar: bitki, dominant, herbari, miixtaliflik, oomiset, takson

GIRiS

Oomisetlor hifal, mikroskopik, absorbsiya ilo gidalanan, cinsi vo geyri-cinsi ¢oxalan géboloyabanzar
eukariotik mikroorganizmlardir. Onlar otraf miihitdo genis diapazonda yayilmislar, hom saprotrof, ham do
parazit hayat torzi kegiron niimayandslari vardir va onlardan bazilari bitkilorin tohliikeli va yaxsi moalum olan
xastaliklorinin téradicilaridirlor.

Oomisetlars aid asasan 10 nov (Albugo candida (Pers.) Roussel, Hyaloperonospora arabidopsidis (Gaum.)
Goker, Riethm., Voglmayr, Weiss & Oberw., Phytophthora capsici Leonian, Ph. cinnamomi Rands, Ph.
infestans (Mont.) de Bary, Ph. parasitica Dastur, Ph. ramorum Werres, De Cock & Man, Ph. sojae Kaufm. &
Gerd., Plasmopara viticola (Berk. & M.A.Curtis) Berl. & de Toni, Pythium ultimum Trow) igtisadi shomiyyatli
hesab edilir (Kamoun et al. 2015).

Phytophthora de Bary cinsino aid gobaloklor diinyada genis yayilmisdir (Brasier, Jung 2006; Brasier,
Webber 2010; Griinwald et al. 2009; Nelson 2008). Biitiin kok xostoliklorinin 66%-i vo kdok boyunu
xastaliklorinin 90%-i Phytophthora cinsine aid névlar torafindon téradilir. Buraya Ph. alni, Ph. cactorum, Ph.
cambivora, Ph. citricola, Ph. pseudosyringae and Ph. gquercina kimi tohliikoli névlor aiddir (Prospero et al.
2013). Bu goboaloklor kok siteminda inkisaf edarok onu dagidir vo belaliklo bitkinin su vo gida maddalorini
monimsomasina mane olur. Cinso aid novler bir sira digor kond tesarriifati bitkilorini do (tiitlin, kolom, Xiyar,
kartof, sogan limon, alma, bibar, gilinobaxan) yoluxdurur (Abd-Elrazik, Lorbeer 1980; Babadoost 2000;
Kennedy, Wakeham 2008; Sedlafova 2013). Miibarizo t¢iin  xostoliya davamliligi induksiya etmok
istigamatindo todgigatlar aparilir (Si-Ammour et al. 2003).

Respublikada 6ton asrin 50-ci illorindo oomisetlordon Peronospora destructor (Berk.) Casp. ex Berk. vo
Ph. infestans novlarinin kiitlavi yayilmasina dair adobiyyat malumatlari vardir (MextueBa 1956, YibsHuiies
1967). Abseron yarimadasinda vo bir sira rayonlarda sogan okinlarinin Peronospora destructor gobalayi ilo
ohomiyyatli dorocads yoluxmasi qeyd edilib (A6aymiae 1952). Homginin 1956-1958-ci illordo pomidor
fitoftorozu toéradon Ph. infestans gobalayinin yayilmasi gostorilmis, sonraki illorde Quba vo Xagmaz
rayonlarinda alverisli sorait (yagint1) gobaloyin giiclii sokilds artmasina va Xastaliyin kiitlovi yayilmasina gatirib
¢ixarmigdir.

Oomisetlordon Peronosporales sirasina aid gobaloklor Azorbaycanda otrafli todqiq edilmisdir (Yinpsaumies
1967). Son 40 ildo bu qrupa aid gobaloklora hosr edilmis tadqgigat islorine rast galinmir. Hazirki tadqiqat isinda
respublikada bu vaxtadok miisahids edilmis oomisetlara dair molumatlar nazordon kegirilmis, noév miixtalifliyi,
novlarin sistematik vaziyyati vo sahib-bitki siras1 aragdirilmigdir.

MATERIAL VO METODLAR

Toadgiqat isine rayondan miixtalif illords vo forgli istigamatlorde aparilmis marsrutlar lizro toplanilmig
herbari niimunslori daxil edilmigdir. Oomiset niimunalori isiq mikroskopu (Motik Digital Microscope DMB)
vasitosilo yoxlanilmigdir. Taoyinat aparilarkon osasen “Mukodnopa AsepOaiimkana” coxcildliyinden
(Vaesaumies 1967) vo bir sira miiasir adobiyyatlardan (Kamoun et al. 2015, Nelson 2008) istifads edilmisdir.
Mikoloji herbaride (BAK) saxlanilan niimunslor do daxil olmagla tadqgiqgat isinds istifado edilmis gobaloklor
miiasir filogenetik tosnifata uygun sokilds sistemlogdirilmigdir. Gébalok ndvlarinin adlar1 vo cinsdon yuxart
taksalar dogiglosdirilorkan “Gobaloklorin liigati” (Kirk et al. 2008), Index Fungorum va MycoBank internet
saytlarindan istifads edilmisdir. Todgigat isinda sahib bitki siras1 da nozars alinmigdir (APG 2009).

NOTICOLOR VO ONLARIN MUZAKIROSI
Quba rayonundan toplanmis oomiset gobaloklorin toftisi asasinda niimunslorin iki siraya (Albuginales,
Pronosporales) aid iki fasilo (Albuginaceae vo Pronosporaceae) daxilinds sistemlosdiyi miioyyan edilmisdir
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(Cadval). Albuginaceae fasilasi rayon iizra yalmiz Pustula tragopogonis novii ilo toamsil olunub. Bu név Quba
rayonunda Xeranthemum cylindraceum iizorinds askar edilmisdir. Umumiyyatlo, gdbalok diizonlikden tutmus
subalp qursaginadok modoni bitkilorin okinlorinda, ¢omonlikds, quru yamaclarda, dasliq yerlords, kollarda
genis yayilir, biitiin kontinentlords rast galinir vo kosmopolit hesab edilir. P. tragopogonis giinabaxan bitkisinin
ciddi xastolik toradicisidir, lakin bu xastalik haziradok Azarbaycanda geyd edilmamisdir (Choi et al. 2012).

Goboaloklorin boyiik aksariyyati Pronosporales sirasinin Pronosporaceae fasilosine aiddir. Peronosporaceae
fosilasino aid goboloklor rayonda tez-tez vo ¢ox sayda bitkilor iizorindo rast golinir. Fasilo Bremia Regel,
Hyaloperonospora Constant., Peronospora Corda, Phytophthora va Plasmopara J.Schrét. cinslorine aid
novlarla tomsil olunmusdur.

Bremia lactucae novii diizonlikdon dag qursaginadok ¢omanlards, okinlords, zibilli yerlords, zsif duzlu
torpaglarda rast golinir. Gobalok 6ton asrin 50-60-c1 illarindo yalniz Avropa vo Asiyada palearktik nov olaraq
geyd edilmisdir. Hazirda iso ona biitiin kontinentlords rast galinir vo kosmopolit hesab edilir. Bu név kahi
bitkisinin ciddi patogenidir vo ona qarsi Avropa va Araliq donizi Bitki Miihafizo Togkilatinin (EPPO) xiisusi
standart1 (PP1/065(3) totbiq edilir. B. lactucae var. arctii taksonu diizonlik, dagatoyi Vo orta dag qursaginda
kolluglarda, zibilliklords yayilmisdir. Bozi odobiyyatlarda bu takson B. lactucae noviinii sinonimi olaraq
gostarirlar.

Cadval. Tadqigat isinda istifads edilmis gobalok novlari.

Gobalak novlari Cografi tiplor Sahib bitki cinslori

Oomycota, Incertae sedis, Peronosporae
Albuginales, Albuginaceae

Pustula tragopogonis (Pers.) Thines Kosmopolit Xeranthemum cylindraceum Sibth. et

Sm.

Peronosporales, Peronosporaceae

Bremia lactucae Regel Kosmopolit Sonchus sp.
Willemetia tuberosa DC.

B. lactucae var. arctii Uljan. Holarktik Arctium lappa L.
A. transancasium D. Sosn.
Hyaloperonospora niessliana (Berl.) Constant. Avropa Alliaria petiolata (M.Bieb.) Cavara &
Grande (Syn.: A. officinalis Andrz.)
H. parasitica (Pers.) Constant. Holarktik Capsella bursa-pastoris (L.) Med.
H. sisymbrii-sophiae (Gaum.) Goker, Voglmayr & Palearktik Descuracnia sophia ( L.) Schur
Oberw.
H. thlaspeos-perfoliati (Gdum.) Goker, Voglmayr, Avropa Thlaspi perfoliatum L.
Riethm.
Peronospora aestivalis Syd. Palearktik Medicago sativa L.
P. alta Fuckel Holarktik Plantago major L.
P. cardamines-laciniatae Gaum. Holarktik Cardamine quinquefolia (M.Bieb.)
Schmalh.
P. coronillae Gdum. Avropa Coronilla coronata L.
P. destructor (Berk.) Casp. ex Berk. Kosmopolit Allium sativum L.
P. farinosa (Fr.) Fr. (Syn.: P. litoralis Gaiim.) Kosmopolit Allium cepa L.
Spinacea oleraceae Mill.
P. glechomae Oescu & Radul. Holarktik Glechoma hederacea L.
P. nonneae Jacz.ex Sergeeva Araliq donizi- Nonea lutea (Desr.) Reichb.
Asiya
P. ochroleuca Ces. Holarktik Turritis glabra L.
P. trifoliorum de Bary Kosmopolit Trifolium tremens Stew.
P. ranunculi Gaum. Holarktik Ranunculus bulbosus L.
Phytophthora infestans (Mont.) de Bary Adventiv Solanum sp.
Plasmopara angustiterminalis Novot. Kosmopolit Xanthium strumarium L.
Pl. densa (Rabenh.) J. Schrot. Holarktik Rhinanthus angustifolius C.C. Gmel.
(Syn.: Alectorolophus major Rchb.)
Pl. halstedii (Farl.) Berl.& De Toni Adventiv Helianthus annuus L.
Pl. viticola (Berk. & M.A.Curtis) Berl. & de Toni Kosmopolit Vitis vinifera L.

Qeyd edok ki, Hyaloperonospora cinsinin biitiin névlari yiiksok doracodo ixtisaslagsmis parazitlordir. H.
niessliana osason diizonlikds vo asagi dag qursaginda yayilmisdir. Seyrok mesalords vo Kkolluglarda tesadiif
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edilir. H. parasitica genis yayilan novlordendir, asagidan-yuxari dag qursaginadok rast golinir. Bu név
koalomkimilarin tizarinds karantin zararverici hesab edilir vo bazon ciddi igtisadi ziyan vura bilir. H. sisymbrii-
sophiae diizonlikds vo H. thlaspeos-perfoliati dagatayindo zibilli yerlords tosadif edilir.

Peronospora cinsina aid novlar digar cinslorlo miiqayisods daha tez-tez rast golinir. P. aestivalis novii
miixtolif ekoloji soraitlords biton modoani vo yabani yonca tizarinds yayilir. P. alta yol kenarlarinda, yamaclarda,
dagotoyi, asaglr vo yuxart dag qursaqlarinda, P. cardamines-laciniatae asagi dag qursagi mesalorinds, P.
coronillae dagotoyindon yuxari dag qursaginadok riitubotli ¢omanlords, kanallarin konarlarinda, quru
yamaclarda vo kolluglarda maskunlasir.

P. farinosa diizonlikds va soran yerlordo biton bitkilords tosadiif edilir. Bozon noviin sinonimi olan P.
litoralis sorbast nov hesab edilir. P. glechomae ¢omonlords, meso konarlarinda, diizonlikdo vo asagi dag
qursaginda yayilan novdiir. P. nonneae diizonlikds, zibilliklords, P. ochroleuca asagi dag qursaginda, meso
konarlarinda geyd edilmisdir.

P. trifoliorum novii avvallor P. aestivalis noviiniin sinonimi kimi verilmisdir (Yapsaumes 1967). Lakin
hazirda onlar farqli névlar hesab edilir vo har iki név yonca iizorinds rast galinir. Yonca okinlorinds daha erkan
miisahido edilon P. trifoliorum biitiin vegetasiya dovriinds Xostaliyin inkisafini tomin edir. P. ranunculi névii
diizonlik vo asagi dag qursaginda ¢ay vo ya kanal boyunca, yaxud mesokanar1 biton gaymagqgigayi bitkisinda
toyin edilmigdir.

Moadani bitkilorden soganda P. destructor olduqca ciddi xastalik toradicisidir (Abd-Elrazik, Lorbeer 1980;
Kennedy, Wakeham 2008). Adoton genis yayilan novdiir. Gobalok diizonlikdo istor riitubatli, istorss do quru
subtropik soraitdo siiratlo artir, bazon ona dagoatayi yerlords da tosadiif edilir.

Phytophthora cinsi yalniz P. infestans névii ilo tomsil olunur. Azorbaycanda gébolok dagatoyi vo dag
rayonlarinda tosadiif edilir. Kartof fitoftorasi diinyada on tohliikali xastoliklor siyahisindadir. Buna gora do
gbbaloyin biologiyasi otrafli tadqiq edilmisdir.

Plasmopara cinsins aid dord név geyd edilmisdir. P. angustiterminalis riitubatli qumsal torpaqda, cay va
kanallarin, yollarin konarinda, zibilliklords va bozan okinlords rast golinir. Osason diizonlik, dagatoyi vo asagi
dag qursaginda biton bitkilordo yayilmisdir. P. densa ¢omonliklordo, kanallar boyu, asagi vo orta dag
qursaglarinda misahido edilir. P. halstedi novii uzun miiddst P. helianthi Farl. noviiniin sinonimi kimi
gostarilso do hazirda onun ndv statusu barpa edilmis vo P. helianthi sinonim olaraq geyd edilir (Sedlarova
2013). Gobalak diizonlikda vo dagotayi yerlorda asasan okinlords rast galinir vo torotdiyi tolafata gora kifayot
godar moshur név hesab edilir. Holo 6ton asrdo goboloyin sorti olaraq ii¢ forqli formasi qeyd edilmisdir
(Ynesaumes 1967). Formalar bir-birindon biruzo verdiyi xarici simptomlara va toratdiyi xastaliyin daracasine
gora forglonir. Lakin bunu miihit amillarinin tasiri vo yoluxma miiddoti kimi gostaricilorlo do izah etmok
miimkiindiir. Cinso aid digar tohliikali gobalok PI. viticola hesab edilir. Bu név yabani vo madoni {iziim
tonayinds yaxst molum olan mildyii xaStaliyini toradir.

Oomisetlordon Peronospora destructor, Phytophthora infestans, Plasmopara helianthi vo Plasmopara
viticola uygun olaraq madani bitkilordon sogan, kartof, giinobaxan va tiziim tizorinds tohliikali toradicilar hesab
edilir vo okin gaydalarina diizgiin riayst edilmadiyi halda bu n6vlerin yayilma ehtimali ¢ox genisdir.
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PE3IOME
Oomuuersl I'yonnckoro Paiiona
J.H.AraeBa
HUncmumym bBomanuxu HAHA

HoBrle 00pasubl oomulieToB, coopanubie B 2014-2016 rr. B ['yOuHCckOM paiioHe, ObLTH ONpEC/iCHBI, a

o0pa3upl  XpaHsIIMecs B~ MHUKOJIOTHMYECKOM  TepOapuu  mepecMoTpeHbl.  PasHooOpasme  rpu0OoB
UACHTU(OUIIUPOBAHO, OMpeneiaeHo 23 TakcoHa. YTOYHEHO CHCTEMaTH4eCKOe TIOJOXKEHHE BHIOB, WX
reorpaduueckoe paclpocTpaHeHue, PsJ] PaCTEHHI-X035€B U BBISBICHBI BUABI SKOHOMHYECKOH BaKHOCTH.

Knrouesvle cnosa: pacmenue, oomunanm, 2epoapuil, pasHooodpasue, 00Muyemsbl, MaKcoH

SUMMARY
Oomycetes from Quba District
D.N.Aghayeva
Institute of Botany, ANAS

New samples belonging to oomycetes collected during 2014-2016 years in Quba district were identified

and herbarium specimens kept at the mycological herbarium were revised. Fungal diversity was identified as 23
taxa. Systematic composition, geographical distribution, host plant range were reported and the species of
economical importance were indicated.

Key words: plant, dominant, herbarium, diversity, oomycetes, taxon
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Darman ®hamiyyatli Ot Bitkilari Uzarinda Yayilan Unlu Seh Gobaloklari
(Erysiphales, Ascomycota)

L.V.Abasova, D.N.Agayeva
AMEA Botanika Institutu, Badamdar sossesi 40, AZ 1004

Darman ahamiyyatli ot bitkilorini yoluxduran unlu seh gébalokloari AMEA Botanika Institutunun
mikoloji herbarisinds saxlanilan niisxalor vo 2015-2016-c1 illards yeni toplamlan niimunalor asasinda
arasdirilmisdir. Tadgigat naticasinds 15 fasiloya daxil olan 31 név darman ahamiyyatli ot bitkisi iizarinda
unlu seh goboalaklarinin Blumeria Golov. ex Speer, Erysiphe R.Hedw. ex DC., Golovinomyces (U.Braun)
Heluta, Leveillula G.Arnaud, Néoeerysiphe U.Braun, Oidium Link., Podosphaera Kunze cinslarina aid 22
taksa miiayyan olunmusdur. Onlarmm név tarkibi, sahib bitkilor iizra yayilmasi tadqiq edilmisdir.

Agar sozlar: gobalak, ot, nov, cins, takson

GIRIS

Bitkilordon gadim zamanlardan bori xalq tobabatinds dorman kimi genis istifado olunur. Miiasir dévrdo
bitkilorin miialicavi shamiyyatli xiisusiyyatlori daha daqiq 6yranilir va tibbdo ugurla totbiq olunur (Asexmnepos
1999; lamupor wu ap. 1988; domuna 2014; Alekbarli 2006; Mamedov et al. 2015). Azarbaycanda dorman
ohomiyyatli bitkilor molum névlarin toxminan 35%-ni toskil edir (JJamupos u np. 1988; ®dnopa Azepbaiimkana
I-V11). Genis sahib araligina malik olan unlu seh gobaloklori bu bitkilarin shamiyyatli patogenloridir. Yoluxma
naticasinds gobaloyin miseli koloniyasinin formalasmasi yarpaqglarin deformasiyasina vo erkon tokiilmosino
Sabab olur. Bu ciir koloniyalar bitkinin asasan yarpaglari, bazon digar organlari iizorinds ag unabanzor ortiik
formasinda 6ziinii biruzs verir.

Azorbaycanda unlu seh gobaloklorinin Gyronilmosine kegon osrdon baslanmisdir. AMEA Botanika
Institutunun omokdaslar torafindon respublika mikoflorasinin todqigi zaman1 Erysiphales Gwynne-Vaughan &
Barnes siras1 gobaloklorina aid bir sira molumatlar oldo edilmisdir. Bazi dorman bitkilori tizorindo miixtalif
cinsloro aid gobaloklor (Blumeria graminis, Erysiphe convolvuli var. convolvuli, E. heraclei, E. hyperici, E.
urticae; Golovinomyces biocellatus, G. cichoracearum, G. cucurbitacearum, G. cynoglossi, G. depressus, G.
montagnei, G. sordidus; Leveillula papilionacearum; Néoerysiphe galeopsidis; Podosphaera aphanis var.
aphanis, P. plantaginis, P. xanthii) hagqinda molumatlara rast galmok miimkiindiir (Axyumos 1964, 1965a,
1965b, 1978; I'yceitnoBa 1961; M6parumos u ap. 1956, 1957; Kitouesa 1965; Mextuesa 1956, 1959).

Tadgiqat isinin maqsadi Azarbaycan arazisinds bitan darman shamiyyatli ot bitkilarini yoluxduran unlu
seh gobaloklorinin nov tarkibini 6yranmak, onlarin sahib bitkilor tizro yayilmasini aragdirmaqdir.

MATERIAL VO METODLAR

2015 va 2016-c1 illorde unlu seh gobaloklori ilo yoluxmus bitki niimunslori vo AMEA Botanika
Institutunun mikoloji herbarisindo saxlamlan niisxolor arasdirilmisdir. Diagnostik olamotlori aydin segilon
nimunalor hazirki iso €alb edilmisdir. Niimunalor miiasir diagnostik yanagmalar asasinda islonmisdir. Tayinat
Euromex “Oxion” OX.3020 (The Netherlands) isiq mikroskopu altinda klassik metodlarla aparilmis, anamorf
Vo teleomorf strukturlarin 6lgiilari 20-30 6lgmonin orta giymati kimi gotiiriillmiisdiir (Braun, Cook 2012). Sahib

bitki gruplarinin va gobalok novlarinin adlandirilmasinda miiasir taksonomik doyisikliklor nozars alinmigdir
(APG 111 2009; Braun, Cook 2012).

NOTICOLOR VO ONLARIN MUZAKIROSI

Respublikada bitan dorman shamiyyatli ot bitkilari tizorinds unlu seh gobalaklarinin Blumeria Golov. ex
Speer, Erysiphe R.Hedw. ex DC., Golovinomyces (U.Braun) Heluta, Leveillula G.Arnaud, Néoerysiphe
U.Braun, Oidium Link., Podosphaera Kunze cinslarine aid 22 név vo ndvmiixtalifliyi miioyyon edilmisdir. Hor
birinds yeddi takson olmagla Erysiphe vo Golovinomyces cinslari an ¢ox név sayina malikdir. Blumeria va
Néoerysiphe cinslarinin har biri bir névla, Podosphaera vo Oidium cinslarinin har biri g taksa, Leveillula cinsi
iki névlo tomsil olunmusdur.

Unlu seh gobaloklari Fabidlor, Kampanulinidlor, Kommelinidlar, Lamidlar vo Malvidlor qruplarindan olan
15 fosiloys aid 31 nov darman oshomiyyatli ot bitkisi tizorinde miioyyan edilmisdir. Cadvaldo gobalok
niimunslarinin mikoloji herbarids qeydiyyat nomrasi vo sahib bitki ndvlari verilmigdir.
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Cadval. Unlu seh gobaloklari va sahib bitki sirast.

Herb GOBOLOK SAHIB BITKI
Ne
2240 Blumeria graminis (DC.) Speer Elymus repens (L.) Gould.
2241
1982 Erysiphe convolvuli DC. var. convolvuli Convolvulus arvensis L.
1972 E. cruciferarum Opiz. ex L.Junell Brasscica juncea (L.) Czern.
2675 E. heraclei DC. Daucus carota L.
2698 Coriandrum sativum L.
2015 E. hyperici (Wallr.) S.Blumer Hypericum perforatum L.
2058 E. pisi DC. var. cruchetiana (S.Blumer) U.Braun Ononis arvensis L.
2070 E. polygoni DC. Polygonum aviculare L.
2158 E. urticae (Wallr.) S.Blumer Urtica dioica L.
1857 Golovinomyces biocellatus (Ehrenb.) Heluta Mentha piperita L.
1820 Thymus collinus M.Bieb.
1795 G. cichoracearum (DC.) Heluta Cichorium intybus L.,
1913 Taraxacum officinale (L.) Weber ex F.H.Wigg.
10019  G. cucurbitacearum (R.Y.Zheng & G.Q.Chen) Vakal. Cucurbita pepo L.
& Kliron
2496 G. cynoglossi (Wallr.) Heluta Symphytum asperum Lepech.
1771 G. depressus (Wallr.) Heluta Arctium lappa L.
1900 G. montagnei U.Braun Silybum marianum (L.) Gaerth.
1877 G. sordidus (L.Junell) Heluta Plantago major L.
3405 Leveillula papilionacearum (Kom.) U.Braun Glycyrrhiza glabra L.
3423 Ononis arvensis L.
3332 L. taurica (Lév.) G.Arnaud Peganum harmala L.
2209 Néoerysiphe galeopsidis (DC.) U.Braun Ajuga reptans L.
2527 (O. lami Rabenh.) Lamium album L.
2530 Leonurus cardiaca L.
2529 Leonurus. quinquelobatus Gilib.
2214 Melissa officinalis L.
2548 Origanum vulgare L.
2584 Thymus collinus M.Bieb.
9384 Oidium erysiphoides f. sanguisorbae Fragosa Sanguisorba officinalis L.
3774 O. ruborum Rabenh. Fragaria vesca L.
9361 Podosphaera aphanis (Wallr.) U.Braun & S.Takam. Agrimonia eupatoria L.
9375 var. aphanis Geum urbanum L.
9334 P. plantaginis (Castagne) U.Braun & S.Takam., Plantago major L.
9308 P. xanthii (Castagne) U.Braun & Shishkoff Bidens tripartita L.
9317 Cucurbita pepo L.

Cucurbitaceae (Cucurbita pepo), Fabaceae (Ononis arvensis, Glycyrrhiza glabra), Hypericaceae

(Hypericum perforatum), Rosaceae (Fragaria vesca, Sanguisorba officinalis, Agrimonia eupatoria, Geum
urbanum), Urticaceae (Urtica dioica), Zygophyllaceae (Peganum harmala) fasilalorine aid bitkilorin daxil
oldugu Fabidlor qrupunda daha gox sayda unlu seh gobaloklarina rast galinir.

Unlu seh gobaloklari Lamidlar grupundan olan bitkilar tizorinds do tez-tez tosadiif edilir. Qrupa daxil olan
Boraginaceae (Symphytum asperum), Convolvulaceae (Convolvulus arvensis), Lamiaceae (Ajuga reptans,
Lamium album, Leonurus cardiaca, L. quinquelobatus, Melissa officinalis, Mentha piperita, Origanum vulgare,
Thymus collinus) vo Plantaginaceae (Plantago major) fosilalorine aid 12 név dorman bitkisi tizorinds bu
gobaloklors aid alt1 taksa geyd edilmisdir.

Kampanulidlar grupuna aid olan Asteraceae (Arctium lappa, Bidens tripartita, Cichorium intybus, Silybum
marianum, Taraxacum officinale) vo Apiaceae (Daucus carota, Coriandrum sativum) fosilolorindon olan
bitkilor tizarinds bes n6év unlu seh gobaloyi askarlanmisdir.

Poaceae (Elymus repens) fosilosinin daxil oldugu Kommelinidlor, Brassicaceae (Brasscica juncea),
Polygonaceae (Polygonum aviculare) fasilalorinin daxil oldugu Malvidler gruplarina aid bitkilor iizerinds an az
sayda unlu seh gbbaloyi miiayyan edilmisdir.

Unlu seh gobaloklari tipik, yalniz 6ziinomoxsus dar sahib sirasina malikdir. Hazirki isde yalniz P. xanthii
hom Fabidlar (C. pepo), ham do Kampanulidlor (B. tripartita) qrupuna moxsus sahib bitkilor tizorinds rast

39



AMEA Botanika institutunun elmi asarlori, 2016-c1 il, XXXVI cild

galinib. E. heraclei (D. carota, C. sativum tizarinds), G. cichoracearum (C. intybus, T. officinale tizarinds), L.
papilionacearum (O. arvensis, G. glabra tizorinds), N. galeopsidis (A. reptans, L. album, L. cardiaca, L.
quinquelobatus, M. officinalis, O. vulgare, T. collinus iizorinds) vo P. aphanis var. aphanis (F. vesca, A.
eupatoria, G. urbanum ftizorinda) gébaloklori eyni qrup veo fasila daxilinda bir vo ya daha ¢ox bitki tizorinda
askar edilmisdir. Arasdirilan bitkilordon yalmz C. pepo (G. cucurbitacearum va P. xanthii), T. collinus (G.
biocellatus vo N. galeopsidis) vo P. major (G. sordidus va P. plantaginis) novlarinin hor biri tizarinds iki
miixtolif gébalok novii toyin edilmisdir. L. album tizorinds tapilan O. lamii gobalayi N. galeopsidis noviiniin, F.
vesca tizarindoki O. ruborum névii ise P. aphanis var. aphanis unlu seh gébalayinin anamorf marhoalosidir.
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PE3IOME
Myunucrto-Pocsinbie I'pudnl (Erysiphales, Ascomycota)
Pacnpocrpanennsie Ha JlekapcTBenHbIX TpaBsaHucThIX PacTennsx
JI.B.AbacoBa, /I.H.AraeBa
Uncmumym bomanuxu HAHA

I/ICCJ'ICIIOBaHbI HeKapCTBCHHBIe TpaBﬂHI/ICTLIe pacTCHUs TMOPAXKCHHBIC MYYHUCTO-POCAHBIMUA FpI/I6aMI/I.
PaGora BrITIOTHEHA Ha OCHOBE 00PA3I[OB XPAHSIIUXCA B MHUKOJOTHYECKOM Tepbapuu MuctutyTa boTannku
HAHA u sHOBBIX MaTepmanoB coOpanHbix B 2015 u 2016 rr. B pesymbrate mccnemoBanuii Ha 31 Buze
JICKAPCTBCHHBIX TPABAHUCTLIX PACTCHUAX, OTHOCAIINUECA K 15 cemelicTBaM OIIpEACIICHO 22 TakcoHa MYYHUCTO-
pocsHBIX TpruboB u3 pomos Blumeria Golov. ex Speer, Erysiphe R.Hedw. ex DC., Golovinomyces (U.Braun)
Heluta, Leveillula G.Arnaud, Néoerysiphe U.Braun, Oidium Link., Podosphaera Kunze. MccnenoBan BuI0BOM
COCTaB, UX paCpPOCTPAHCHNEC HA PACTCHUAX-XO034CBaAX.

Knroueswle cnosa: 2pub, mpasa, 6uo, poo, makcou

SUMMARY
Powdery Mildew Fungi (Erysiphales, Ascomycota) Occuring
on the Medicinal Herbs
L.V.Abasova, D.N.Aghayeva
Institute of Botany, ANAS

Medicinal important herbs infected with powdery mildew fungi were studied. Research was carried out
based on specimens kept in mycological herbarium of the Institute of Botany and new collected samples in
2015-2016 years. 22 taxa belonging to the genera of Blumeria Golov. ex Speer, Erysiphe R.Hedw. ex DC.,
Golovinomyces (U.Braun) Heluta, Leveillula G.Arnaud, Néoerysiphe U.Braun, Oidium Link. and Podosphaera
Kunze were determined on the 31 species from 15 families of medicinal herbs. Species contents and host plant
range of powdery mildews were investigated.

Key words: fungus, herb, species, genus, taxon
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Saprotrof Makromisetlor Mesoa Dosonaklarinda

A.S.Sadiqov
AMEA Botanika Institutu

Respublikamizin arazisinin asasan, enliyarpag, gisman iynayarpaq mesalorini tadqgig edarkan meso
dosanoklarinda 19 cinsi ahato edan 80 névdan ¢ox saprotrof makromisetlorin yayilldigi askar
olunmusdur. Bu névlar daha ¢cox Mycena (Pers.) Roussel, Clitocybe (Fr.) Staude, Marasmius Fr., Lepiota
(Pers.) Gray cinslarins aiddir.

Agar sozlar: dosanok, ekoloji grup, makromiset, mesa, saprotrof

GIRiS

Yumsaq meyva cisimli makromisetlori yasadigi miihit vo qgidalandigi substratla slagodar onlar1 miixtalif
trofik, basqa sozlo ekoloji qruplara (ksilotrof, humus saprorofu, kaprotrof, mikotrof, simbiotrof, briotrof,
dosonok saprotofu va s.) boliirler (Byposa 1986; I'vorieBa-borosa 1981; ynka, Baccep 1987; Kamamaasc 1975;
Cepxannna 1984). Kegon illordo Azorbaycanda yayilan makromisetlorin bazi ekoloji qruplari — ksilotrof
(Sadigov 2001), kaprotrof (Sadiqov 2001) va simbiotroflar (Qonbarov vo b. 2012) hagqinda moelumat
vermisdik.

Ekoloji qruplardan olan désonok saprotoflarinin mesalorin hayatinda rolu béyiikdiir. Oziinamoexsus ekoloji
miihitds bitki qaliglarinin torpagin iist gatina diison quru yarpag, meyvs, xirda budaq va ¢op galiglarinda, qoza
Vo clrlintiilarde amalo galon makromisetlora désonok saprotoflar1 deyilir. Dosanok meso biogeosenozunun an
ohomiyyatli vo vacib komponentlorindondir ki, onun pargalanmasinda miixtalif organizmlor, o ctimlodon
gobaloklarin demoak olar ki, biitiin taksonomik qruplari istirak edir.

Ik dévrlords todqgigatcilar dosonoys diison Vo torpaga qarisan selliilozanin pargalanmasina sobob olan
mikobiotan1 6yranmak moagsadi ilo ,0sason, diggeti mikroskopik gobaloklora g¢okirdilor. Son 60-70 ildo aparilan
aragdirmalar naticosinda bu proseslordo makromisetlorin — aqarikoid gobaloklarinin da boyiik rol oynadigi agkar
olundu (Yacryxuu, Hukomaesckas 1969).

Yiiksok doaracads inkisaf etmis fermentativ aparata malik oldugundan makomisetlor torpaq Ustiino diigon
bitki galiglarmm tizvi maddolorini destruksiya edilmosinds boyiik rol oynayirlar. Meso torpagi sathindo
dosonak gatinin gqalinligi bazon 10 santimetra godor ¢atir. Bu qatin ¢ox vaxt six gobalok miselisi ilo garisiq
oldugunu aydin gérmek miimkiindiir. ©Olverisli sorait yarananda goériinan gébalok tellorindan bu va ya digar
novlarin meyvs cismi amals golir.

Dosonok pargalanmasi miioyyan ardicilligla gedir. ©Ovvalco ¢iiriintiiniin  suda hall olunan iizvi
birlosmolorindan istifads eds bilon bakteriyalar vo fikomisetlors aid gébaloklar foalliq géstorir, sonra nisastadan
istifado edon askomiset vo natamam goéboalok novlori, daha sonra lignin vo selliilozan1 pargalayan
bazidiomisetlor,asason , saprotrof makromisetlor foalliq gostorirlor.

Meso dosonayinin tam pargalanmasi 9-12 il middstindo davam edir (Uepunosa 1977). Onu toskil edon
ayri-ayri qatlart miixtalif doracods destruksiya olunur va bir-birindan biokimyavi va ekoloji cahatdan farglanir.
Burovanin (Byposa 1986) miisahidalorino goroa saprotrof makromisetlor arasinda doqiq ixtisaslagsma nainki
dosenayin fraksiyalarindan (yarpaq, xirda ¢oplar,qozalar va s.) ham da bitkinin bu ve ya diger néva moxsus
olmasindan da asilidir.

MATERIAL VO METODLAR

Miixtolif illordo papaqli gobaloklori dyronmok magsadi ilo respublika mesalorino edilon ekskursiyalar
zamani dosonoklords saprotrof makromisetlorin yayilmasina, nov torkibino do digget verilmisdir.Toplanan
materiallar doqgiq tosvir edilmis, qurudulmus, onlarin herbarilori hazirlanmigdir. Toplanan gobaloklarin
toyinatinda, osason, Botanika Insitutunun Ibtidai bitkilorin sistematikas1 sdbesindo saxlamilan odobiyyatdan
istifads edilmisdir (Bacunsesa 1973; J{yaka, Baccep 1987; Arora 1986, Horak 2005).

NOTICOLOR VO ONLARIN MUZAKIROSI

Azorbaycan orazisinds yayilan palid, vales, fisdiq, domiragaci cinslorindon toskil olunan enliyarpag,
gisman do iynoyarpaq mesalor todqiq edilorkon ddsonsklords 19 cinsi shato edon 80-don ¢ox saprotrof
makromisetlorin omolo goldiyi askar edildi. Basqa papaqli goboloklor kimi onlarin da oksoriyysti payiz
aylarinda toplanmigdir. Bu ndvlor asasan Marasmius Fr., Mycena (Pers.) Roussel, Clitocybe (Fr.) Staude,
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Lepiota (Pers.) Gray cinslorini oshats edir. Qalan cinslor —Bolbitius Fr., Conocybe Fayod, Geastrum Pers va b.
1-2 novle tomsil olunmuslar.

Dosonok saprotroflarimin bozilori inkisaflart ii¢lin dar ixtisaslagsma aparir. Lerik rayonunda, meso
dosonayinda rast goalinon Marasmius hudsonii (Pers.:Fr.) Fr. yalniz llex L. cinsi ndviiniin quru yarpaqlarindan
toplanmisdir. Cox nadir hallarda rast golinon Marasmius graminum(Lib.) Berk. & Broome qurumus valomir
bitkisindon gétiiriilmiisdiir. Qurumus ot bitkilarinin gévdasinds amala galon Crinipellus scabellus (A. & S.:Fr.)
Miirrill (syn. C.stipitarius (Fr.) Pat.) kiilas tizarinds amolo galdiyi qeyd edilmisdir.

Talisin dagotoyi vo orta dag qursaginda yerloson siimsad (Buxus L.) mesaciyinin dosonayinds Lepiota
eriophora Peck., L.cygnea Lge., Clitocybe diatreta (Fr.:Fr) P.Kumm., eloco do kosmopolit sayilan Lepista
flaccida (Soverly : Fr .) Pat. nvlorini agkar etmisik.

Désonoklorde yayilan makromisetlorin meyvo cismi oksaren kicik olur. Iri bazidiomalara malik Mycena
pelianthina (Fr.) Quel., M.pura (Pers.:Fr.) P.Kumm, Marasmius alliaceus (Jacq.. Fr.) Fr., Stropharia
pseudocyanea (Desm.:Fr.) Morgan (syn.:St. albocyanea (Fr.) Quel.) kimi névlor kigik olgiilii gébaloklara
nisbaton dosonayin parcalanmasinda daha foal istirak edirlor.

Enliyarpaq mesoalordo désonaklarin par¢alanmasinda Marasmius bulliardii Quel., Collybia confluens (Fr.)
P.Kumm, Omphalia hepatica (Fr.:Fr.) P.D. Orton, Coprinus macrocephalus (Berk.) Berk, Lepiota subalba
Kithner ex P.D.Orton, Mycena epipterygia (Scop.:Fr) Gray, Clitocybe odora (Bull.:Fr.) P.Kumm, Naucoria
esharoides (Fr.)P.Kumm vo basqalar1 istirak edir. Qeyd edok ki, Qax rayonunun tomiz findiq baglarnin
mikobiotast , o ciimlodon, dosonayinds yayilan makromisetlor enliyarpaq mesolordoki novlordon heg do
forglonmadiyini miisahido etdik (9). Palidliq vo samliglarda iri, iti dilimlori dosonok ssthindon galxan
Geastrum indicum  (Klotzsch) St.Rauschert vo G.campestre Morg. novlarins rast golinmisdir.

Iynayarpaqli meso birliklorinda, esasen, Ceyranbatan mesoliyi vo Morkozi Nobatat baginda miisahidalor
aparilmig vo belo dosonoklords bir ne¢o ndév — Marasmius androceus (Fr.) Fr., Lepiota liliacea Bres, nadir
novlordon sayilan Conocybe ambigua Watling, genis yayilan Clavariadelphus licula (Fr.) Dank vo b.
toplanmisdir.

1986-c1 ildo Cabrayil rayonuna ekskursiya zamani saharin otrafinda siini okilon samligin désonayinds
Omphalia reclinis (Fr.) Quel. toplanmisdir ki, hals indiyadak basqa arazilarimizds bu néva rast golinmomisdir.

Mesa birliklarinds désonak sathindo Marasmius scorodomius (Fr.:Fr.) Fr., Coprinus lagopoides P.Karst.,
Galerina marginata (Batsch) Kiiner kimi asl ksilotroflarin meyva Cismini gérmok miimkiindiir. Dosonayi
diggotlo arasdirdigda gébalok ayaqcigmin torpaga batmis ki¢ik oduncaq galiglarindan amola galdiyini gérmok
olar.Qeyd edak ki, bazon dosonok saprotrofu ils ksilotrof vo ya humus saprotofu arasinda koskin sadd ¢okmak
cox vaxt ¢ati olur.Belo novlar ekoloji soraitdon asili olaraq 6ziinii bu vo ya digar xiisusiyyatini biruzo verir.
Mycena cinerella (P.Karst.) P.Karst., M.crocata (Schrod.:Fr) P.Kumm. bizds désenokds, Belorusiyada [9] ise
hom do dosensk saprotrofu kimi rast gelinmisdir. Coprinus domesticus (Bolton.: Fr.) Gray bizds vo
Belorusiyada ksilotrof, Primorsk diyarinda (5) iso dosensk saprotrofu kimi geyd edilmisdir. Pholiotina
blattaria (Fr.) Fayod bizdo dosenakda, Primorsk diyarinda agac ciiriintiisii izarinde amoalo goldiyi gostorilir.
Meso birliklorinda goboaloklorin konsortiv slagalorini stasionar tocriiba sahslorinds, bir ne¢o il miigahidalor
aparmagqla mitkommal dyronmok olar.

Toplanan materiallar arasinda 15-0 godor n6v ham enli, ham do iynayarpaq mesalords yayila bilir. Buna
misal olaraq Clitocybe clavipes (Pers.:Fr.)P.Kumm., Cl.cerussata (Fr.)P.Kumm., Lepiota cristata (Bolton: Fr.)
P.Kumm., L.liliacea Bres. va b. névlari gdstarmok olar. Sonuncu ti¢ n6v zoharli gébaloklordan sayilir. Saprotrof
makromisetlor arasinda yemoali gobalok kimi sayilan novler ¢ox azdir vo meyva cisimlori ¢ox kigik oldugu
tiglin gobalok hovaskarlarinin diggatini calb etmir.

Odabiyyat molumatlarina géra iynayarpaqli mesalordo torpaga diison sam vo kiiknar qozalarinda
Strobilurus Singer vo Baespora Singer cinslorino rast golinir. Biz halolik belo saprotrof makromisetlors rast
golmomisik.Golocokdo Azarbaycamin tabii iynoyarpaq mesolorinin (mas: GOy-gol qorugu) mikobiotasi
oyranilarss, bu cinslars aid novler miitloq agkar olunacaqdir.
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PE3IOME
Canporpodunsie Makpomuuersl Ha Jlecubix IogcTuiakax
A.C.Canpiron
Hncmumym bomanuxu HAHA

B pe3yabTaTe I/ICCHCZ[OBaHI/II\/'I, B OCHOBHOM MHIMPOKOJHUCTBCHHBIX, OTYACTHU XBOﬁHbIX, Ha JICCHBIX

MOJICTHIIKAX PECIyONIMKH, BBIABIEHO Oonee 80 BHAOB campoTpO(HBIX MAaKpOMHIIETOB, OTHOCSIIUXCS K 19
poaam. BonbmHCTBO 3THX BHIOB OTHOCSATCS K poaam —Clitocybe (Fr.) Staude, Marasmius Fr., Mycena (Pers.)
Roussel, Lepiota (Pers.) Gray.

Knwouesvie cnosa: sxonocuveckas epynna, jiec, Makpomuyem, noOCmuiKa, canpompodg.

SUMMARY
Saprothroph Macromycetes on the Forest Litters
A.S.Sadiqov
Institute of Botany, ANAS

As a result of researches carried out in the basically deciduous, partly coniferous forest litter of republic,

more than 80 saprothroph macromycete species have been found residing to the 19 genera. The majority of
these species belong to the genera Clitocybe (Fr.) Staude, Marasmius Fr., Mycena (Pers.) Roussel, Lepiota
(Pers.) Gray.

Key words: ecological group, forest, macromycete, litter, saprothroph
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Azarbaycan ii¢iin Yeni Papaqglh Gobaloklar

E.H.Mustafabayli, D.N.Agayeva
AMEA Botanika Institutu, Badamdar sossesi 40, Baki AZ1004

Magaloda Azarbaycan iiciin yeni 2 név vo 1 név daxili takson barads malumat verilir. Papagh
gobaloklar morfoloji tayin edilib, Boletales sirasina aiddir. Niimunalor AMEA Botanika Institutunun
mikoloji herbari fonduna depozit edilib.

Agar sézlar: papaqli gébalok, herbari, nov, niimuna

GIRiS

Azorbaycanda makromiset gobaloklorin planli sokildo Gyranilmasine 1960-c1 illords baslanilmis vo
haziradok 204-don ¢ox cins va 780-dok név barads molumatlar toplanilmigdir (CamsixoB 1968, Sadiqov,
Agayeva 2016). Olkods askar edilon yeni ndvlor orijinal herbari niimunalori asasinda siyahiya alinir va bu nii-
munolor institutun mikoloji herbarisino daxil edilir. Bu islor respublikanin makromiset miixtolifliyini
giymetlondirmak ti¢iin boyiik shomiyyat kasb edir.

Hazirda tosvir edilon makromisetlorin boylik oksoriyyoti Agaricales vo Boletales siralarina aiddir.
Boletales siras1 gobaloklor alominin ekosistemlar tizra genis yayilmis on boyiik siralarindandir vo 1000-5 yaxin
tosvir olunmus novi birlogdirir (Kirk et al. 2001, Binder, Hibbett 2006). Siranin Saciyyavi olamatlorindon biri
himenoforlarin qurulusudur. Burada asason borucuglu formalar tstiinliik taskil etso do bazon 16vhali formalara,
bozon iso araliq formalara tosadiif edilir ki, bu da iki himenofor tipi arasinda kegidin oldugunu siibut edon
slamotdir (Binder, Hibbett 2006).

Azorbaycanda Boletales sirasinin miixtalif cinloring aid novlor barads bir sira todqiqat islorine rast galinir
(Sadigov 2006, Merelas et al. 2015). Lakin homin islords Soki rayonuna dair molumatlar ya yoxdur, ya da azliq
toskil edir. Mogalonin yazilmasinda moqsad yalniz Soki rayonundan toplanilmig Boletales sirasina aid
nimunslorin nov torkibinin aragdirilmasi zamani agkar edilon Azorbaycan igiin yeni olan iki név vo bir
novmiixtalifliyi barodo malumat vermokdir. Taksonlar morfoloji vo ekoloji cohotdon saciyyslondirilmisdir.

MATERIAL VO METODLAR

Goboalok niimunalori  Soki gohari yaxilhiginda yerloson Mustafaboy istirahat komplekslari otrafindaki
mesadon (GPS: 41°12'11.47"; 47°12'41.14, sahoasi 11 ha, d.s.y. 888-940 m.) vo Saki soharindon toplanilmigdir.
Goboalok niimunalorinin fenotipik gostaricilori geyd edilmis, rogomsal kamera ilo sokillori ¢okilmis, niimunalor
qurudulmus vo herbarilogdirilmisdir. Gobalok niimunalarinin spor izi mikroskopda (Zeiss Axio, Vert. Al)
izlonmis, digar morfoloji slamatlor nozars alinaragq miivafiq toyinedicilora asasan toyinat aparilmisdir (Munoz,
2005; Ompen. 1985; Dermek, Pilat 1976). Hor bir ndv ti¢iin elmi ad, lazim goldikds bazionim (Bas.) vo miihiim
sinonim (Syn.) gostarilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Soki rayonununda Mustafaboy mesosi dag otoyindo 11 ha orazids, 888-940 metr d.s.y. yerlosir. Burada
enliyarpagli agaclardan asasan palid, sabalid, valas va fistiq, qaragac, kollardan findiq, yemisan, murdarga, va
zogal lustiinliik toskil edir. Orazidon toplanilmig goboaloklorin aragdirilmast naticosinds Boletales sirasinin iki
yarimsirasina (Boletineae, Suillineae) vo uygun olaraq iki fasilasina (Boletaceae, Suillaceae) aid Azorbaycan
ticiin yeni olan ti¢ takson barads asagida molumat verilir.

Boletineae, Boletaceae

Leccinum crocipodium (Letell.) Watling. Bas.: Boletus crocipodius Letell.
Qaralan lessinum. Papaqciq 3-4 sm, qabig1 ¢atlagli, gohvayi, agig-sabalidi, zodslondikds garalan, otciyi agdir.
Himenofor sarimtil-gohvayi, xirda, dairavi, ayaqciga birlogondir. Ayaqciq 7-8 x 1.5 sm, tizari gonur-gahvayi
pulcuglu, ayri, orta hissadon galinlagsmis , asag: hissaden daralandir. Meyva cisminin atciyi ag olub, kosdikda
tind-gara rong alir. Sporlar 11-14.3 (17) x 6-7 pum, diiyiivari, ellipsvari, 1 iri yag damlasina malik, aciq
ronglidir. Palid, sabalid, volas, fistigli mesods, palidlarin daha ¢ox yayildigi orazids rast golinir. Yemolidir.
Mustafabay palid mesosi. 16.07.2016.
Qeyd: J.A.Munoza goérs (2005) spor olgiilari 11-19 X 6-8 um verilmisdir vo bizim 6lgiilardon bir godar boyiik
olmagqla ciizi farglanir.
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Xerocomus armeniacus f. luteolus H.Engel & Antonin. Syn.: Boletus chrysenteron Bull.

Papaqciq 1-3 sm, ¢otirvari, yastiqvari, xiisusu iyli, gohvoyi, yasilimtil, sarimtil, {izori bozon gatlaqli,
moxmoaridir. Himenofor sari, yasilimtil-sari, dalgali, ayri, oyuqlu, yuvali olub, ayaqciqla birlasir. Ayaqciq 3-4 X
0.5-0.7 sm, xirda pulcuqlu, zolaqli, papaqciqla hamrang, bazi fordlords asagi hissasi soganaqlidir. Sporlar 12.5-
18 X 4-5 um, agig-gohvoyi, yasilimtil, ¢ubuqvari, vo diiylivari, 1, 2 yag damlalidir. Mustafaboay mesosi.
10.07.2016.

Qeyd: Xerocomus armeniacus f. luteolus 1996-c1 ildo toklif edilmisdir (Engel et al. 1996). J. Sutara (2008) bu
forman1 Xerocomellus cinsina (X. chrysenteron (Quel.) Sutara) kecirmisdir. Bizim miisahidslords forma névdon
ronginin yasilimtil-sart olmasina (digor név qirmizimtil-bordo) va sporlarin nisbaton iri vo yasilimtil olmasina
gora farglonir. Homginin Xerocomellus armeniacus ndviiniin sporlart miixtolif odobiyyatlarda forglidir. A.
Dermek va Pilata (1974) gora noviin sporlarmin 6lgiisii 9-15 x 4-6 p, A.E. Hillsa (2009) gors 11.6-13.9 (15.2) x
5- 5.8 um kimi gostarilir. Spor 6l¢iilari daxil olmagla meyva cisminin 6lgiilarinda vo rongindoki farglori nazara
alaraq onu burada forma kimi toqdim edirik.

Suillineae. Suillaceae

Suillus collinitus (Fr.) Kuntze. Bas.: Suillus collinitus Fr.
Papaqciq 3-5 sm, iizeri yagl, quru havada quruyan, qonur-gahvayi, cavan fordlords sarvari, kiirovari, yash
fordlorda, yastiqvari, bazon kenar1 dalgalidir. Himenofor ayaqciqla birlogon, sari, yasilimtil, cavan fordlordo
borular agig-sari, narin, yaslandiqgda oyuqvari, sar1 ronglidir. Ayaqciq morkozi, silindrik, yuxari hissasi
himenoforla eyni rongds, asagi hissosi agimtil, agig-sari, iizori xirda gahvayi pulcuglu, sonu gohvayi lokalidir.
Sporlar 8.1-10 x 3.7-4.3 (5) um, diyiivari, ellipsvari, gohvayi, yasilimtil ronglords olub, 1 vo 2 yag damlalidir.
Morfoloji va spor qurulusu cahatdan Suillus granulatus (L.) Roussel noviine ¢ox banzasa do, spor dlgiilari bu
noévdoan bir godar boyiikdiir. Soki sohari Yuxaribag mohallasindon, sam agacinin altindan toplanilib. 20.11.2016
Qeyd: J.A.Munozun (2005) nov {giin gostaridiyi  spor olgiilori (8) 8.6-10.1 x (3.2) 3.5-4.2 olmagla bizim
niimunanin dl¢iilorindan gismon farglonir.
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PE3IOME
Hogble muisinounbie rpudbl 11 AsepOaizkaHa
E.I''Mycradabeiian, JI.H.AraeBa
Hncmumym bBomanuxu HAHA

B crarbe npexacraBiena HHGOpPMALUS O HOBBIX JIBYX BHJAX U OJHOTO BHYTPUBHIOBOTO TaKCOHA
s AzepOaiipkana. Ilnsnounsie rpuObl MOPGOIOTHYECKH HACHTH(GUIIMPOBAHBI, MPUHAIICKAT K
kiaccy Boletales. Dx3eMmuisipbl JemOHMPOBaHbl B MUKOJIOTHYECKU repOapuii MHcTHTyTa BoTanukwy,
HAHA.

Kniouesnie cnosa: wanounviil 2pud, eepoapuil, 8uo, obpaszey

SUMMARY
New mushrooms for Azerbaijan
E.H.Mustafabeyli, D.N.Aghayeva
Institute of Botany, ANAS

The article represents information on two species and one infraspecific taxon new for Azerbaijan.
Mushrooms identified based on morphology and belong to the order Boletales. Specimens are deposited into
the mycological herbarium of the Institute of Botany, ANAS.

Key words: fungus, herbarium, species, specimen
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Quba Rayonunun Epiqey Yarpaqgovdali Mamirlarinin (Bryophyta) Nov
Tarkibinin va Bioekologiyasinin Tahlili

A.V.Mammadova
AMEA Botanika Institutu

Magaleda Quba rayonu arazisinda 17 fasils, 24 cinss aid 50 ndv torpaq iizarinda yayilmis epigey
yarpaqgovdali mamirin  sistematik torkibi verilir. Novlorin bioekologiyasimin tahlilina asasan 21
mezofit, 10 kseromezofit, 7 mezokserofit, 6 kserofit, 4 mezohiqgrofit, 2 hiqrofit névler miiayyan
edilmisdir.

Agar sézlar: epigey, mamir, yarpaqgdvdali, mezofit, mezokserofit, fasilo, cins, nov

GiRisS

Todgigat obyekti kimi epigey yarpaggovdoeli mamurlar segilmisdir. Isin mogsadi Quba rayonu
arazisinds yayilmis epiqey yarpaqgovdeli mamirlarin ndv torkibinin vo onlarin bioekologiyasinin
oyranilmosidir.

Herbari niimunslorinin, adobiyyat molumatlarinin vo AMEA Botanika institutunun herbari fondunda
yerlogon, Quba rayonundan bizim tarafimizdon toplanmis epiqey yarpaqgdévdali mamir niimunalarinin toyin
olunmasi naticasinds, Quba rayonunu epiqey yarpaqgévdali mamirlarin nov torkibi miisyyon olunmus vo
onlarin bioekologiyasi tohlil edilmisdir. (1,2,3,4,5).

MATERIAL VO METODLAR

Quba rayonunda ¢dl tacriibolori tadgigat obyekti olaraq, epiqey yarpaqgdvdali mamirlar se¢ilmaklo
goriilmiigdiir. Herbari niimunalori timumi gabul edilmis marsrut metodu iizro yaz aylarinda aparilmisdir vo
toyin edildikdan sonra AMEA Botanika institutunun brioloji herbari fondunda saxlanilir.

Herbari materiallart ol lupalari vo isiq mikroskoplari vasitasilo toyin olunmusdur. Quba rayonunun
arazisindo yayilmis epiqey yarpaqgovdsli mamirlariin toyinati miivafiq toyinedici kitablarin (1,2,3,4,5,6)
komoyi ilo toyin edilmisdir. Mamurlarin sistematik strukturu vo latin adlar1 Anderson L.E., ignatov M.S.,
Ignatova E.A. sistemloring goro aparilmusdir (1,2,3).

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparilan tadqiqat islori noticasinds, Quba rayonunu epiqey yarpaqgévdsli mamirlarinin nov torkibi
miioyyon olunmusdur. Toplanmis vo toyin olunmus novlor 17 fasila, 24cins, 50 novls tomsil edilmisdir.
Asagidaki cadvalds névlarin sistematik tortibati verilir:

Cadval. Epigey yarpaqgdvdeali mamurlarin sistematik strukturu

Fasila Cins Nov
Sphagnaceae Sphagnum S.sentrale
Polytrichaceae Atrichum A.undulatum

Pleuridium P.subulatum
Ditrichaceae Ceratodon C.purpureus
Dicranum D.muchlenbeckii
D.scoparium
Fissidentaceae Fissidens F. taxifolius
Encalyptaceae Encalypta E.rhabdocarpa
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T. ruralis
Tortula T. caninervis
T. tortuosa
Pottiaceae
B. tophaceae
Barbula B.rigidula
B. fallax
B.unguiculata
B. convoluta
Grimmiaceae Schistidium S. gracile
Grimmia G. ovalis
Bryaceae Bryum B. turbinatum
B. schleicheri
B.caespiticium
B. argenteum
B. capillare
M.spinosum
M. stellare
M.thomsonii
Mniaceae Mnium M. cuspidatum
M. affine
M.seligeri
B.halleriana
Bartramiacea Bartramia B.pomiformis
B.ithyphylla
L.immersus
Leucodontaceae Leucodon L. sciuroides
Neckeraceae Thamnobryum T.alopecurum
Thuidiaceae Thuidium T.delicatum
T.philibertii
Abietinella A.abietina
Brachytheciaceae Homalothecium H.philippeanum
Brachythecium B.salebrosum
B.mildeanum
Ciriphullum C.reichenbachianum
C.piliferum
Eurhynchium E.stokesii
E.hians
Entodontaceae Entodon E.concinnus
Pleurozium P.schreberi
Hypnaceae Hypnum H.cupressiforme
Rhytidiaceae Rhytidium R.rugosum

Malum névlarin sistematik hissasi tortib edilmis vo malum olmusdur ki, ndvlarin genis yayildigi

fasilalar:

Ditrichaceae fasilasidir ki, 3 cins: Pleuridium, Ceratodon, Dicranum va bu cinslore aid 4 névla:
Pleuridium subulatum (Hedw.)Lindb., Ceratodon purpureus (Hedw.)Brid., Dicranum muchlenbeckii

B.S.G., Dicranum scoparium Hedw. tomsil olunmus;
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Bryaceae fosilosi 1 cins: Bryum cinsi va bu cinss aid 5 n6vle: Bryum turbinatum (Hedw.) Turn.,
B.schleicheri Schwaegr., B.caespiticum Hedw., B.argenteum Hedw., B.capillare Hedw. novloari ilo tomsil
olunmus;

Mniaceae fasilasi: Mnium cinsi va bu cinss aid 6 névla: Mniumspinosum (Voit.)Schwaegr.,M.stellare
Hedw., M.thomsonii Schimp., M.cuspidatum Hedw., M.affine Bland., M.seligeri Jur. tomsil olunmus;

Pottiaceae foasilasi 2 cins: Tortula vo Barbula cinslorino aid 8 novle: Tortula ruralis (Hedw.) Gaertn.,

T.caninervis (Mitt.)Broth., T.tortuosa (Hedw).Limpr.; Barbula tophaceae  (Brid.)Mitt., B.rigidula
(Hedw.)Muilde., B.fallax Hedw.,B.unguiculata Hedw., B.convoluta Hedw. tomsil olunmus
Brachytheciaceae fosilosi 4 cins: Homalothecium, Brachythecium, Ciriphyllum, Eurhynchium cinslori vo
bu cinsloro aid 8 ndvla: Homalothecium philippeanum (Spruce) B.S.G., Brachythecium salebrosum
(Web.et Mbhr.)., B.mildeanum (Schimp.) Schimp., B.populeum (Hedw.)B.S.G., Ciriphyllum
reichenbachianum (Hueb.)Wijk et Marg., C.piliferum (Hedw.) Grout., Eurhynchium stokesii (Turn.)
B.S.G., E.hians Hedw. tomsil olunmugdur. Hansiki, cadvalda gostarilir.
Quba rayonunun epigey yarpaqgovdoli mamurlarinin bioekoloji xisusiyyatlorinin dyranilmosi zamani
molum olmusdur ki, bu arazinin epiqey yarpaqgdévdoli mamirlarinin névloari asasen enliyarpaqgli vo garisiq
mesalords bulaq kenar1 vo ¢ay konari torpaq, mesonin riitubatli torpagi tizorindon vo yol kanari torpaq
tizorindon toplanmigdir. Novlorin oksariyyati nom va riitubatli torpaq tizorindon toplandig ligiin bioekoloji
grupa gora mezofit novler iistiinliik togkil edir.

Bioekoloji tohlilo gora epiqey yarpaqgovdali mamirlarin 21 ndviiniin mezofitlors, 10 ndviiniin
kseromezofitlora, 7 néviiniin mezokserofitlora, 6 néviiniin kserofitlora, 4 noviiniin mezohiqrofitlors, 2
noviiniin  higrofitlora aid olmasi askarlanmusdir. Mezofit novlorin istlinlik togkil etmasinin diger
sabablarindan biri da, Pottiaceae, Mniaceae, Brachytheciaceae fasilalorine aid olan névlarin dominant olub,
asason Quba rayonunun riitubatli vo six mesaliklorinds nom torpaq iizorinds yayilmasidir.

NOTICOLOR

Aparilmig ¢ol toadqiqat islori noticosinds Quba rayonunun epiqey yarpaqgdvdoli mamurlarinin név
torkibi dyronilmisdir. Malum noticaloro gora, 17 fosilo, 24 cinso aid olan 50 ndv epiqey yarpaqgovdali
mamir névii Quba rayonunun orazisi tigiin agkar olunmusdur. Herbari niimunalori Quba rayonunun riitubatli
va six mesoalik hissasindoan, rayonun arazisinds yol konari torpaq tizarindon toplanmus, etiketlosdirilmis vo
toyin edilmisdir. Toyin olunmus ndévlorin sistematik tortibati cadval soklinds verilmis vo bioekoloji
xiisusiyyatlori tohlil olunmusdur.

Quba rayonu orazisindon toplanmis vo toyin olunmus epigey yarpaqgévdali mamir novlarinin
bioekoloji xtisusiyyatlori agkarlanmis vo malum olmusdur ki, ekoloji qruplara gora 50 n&viin 21 névii
mezofit, 10 novii kseromezofit, 7 névii mezokserofit, 6 ndvii kserofit, 4 novii mezohiqrofit, 2 ndvii
higrofit xarakterli novlordondir.
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PE3IOME
Ananun3 Bunosoro u buoekosaornuyeckoro Cocrapa Enureiinbix JInucrocredeabHbIX
MxoB KyOunckoro Paiiona
A.B.MamenoBa
Hncmumym bomanuxu HAHA

B crarbe maercs Cuctemarmueckuii coctaB 50 BHJIOB HAMOUBEHHBIX CIMUTCHHBIX JTHCTOCTEOCIBHBIX
MXOB OTHOcsmuexcs K 17 cemeiictBam,24 pomaM pacrnpocTpaHEHHBIX Ha Tepputopun KyOmHCKOTO
pationa.Ha ocHOBe OHMORKOJIOTHYECKOT0 aHaJIM3a OBLIM BEIABICHBI: Me30(huTH 21BHI, kcepome3ohutsl 10
BUJIOB, Me30KCEPODUTHI 7 BUIOB, KCEPODUTHI 6 BUOB, ME30OHUTPOGUTHI 4 BUa, HUTPO(UTHI 2 BUJIA.

Knrouesvie cnosa: enuzeti, mxu, tucmocmedenvhbulii, Me3ogpum, mezoxcepodum, cemelicmsa, poo, 8uo

SUMMARY
Analysis of Species Composition and Bioecology of Epigeal Mosses in Guba District
A.V.Mammadova
Institute of Botany, ANAS

In article describes of systematic structure of 17 family, 24 genus, belonging to 50 species of epigeal
mosses which spread on soil in Guba district and analysis of bioecology of this species seems that , 21
species mesophyte, 10 xeromesophyte, 7 mesophyte, 6 xerophyte, 4 mesohigrophyte, 2 higrophyte.

Key words: Epigey, mosses,leafstem, mesophyte, mezoxerophyte, family, genus, specie
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Azarbaycanin Quba Rayonu Orazisindo Rosaceae Juss. Fasilasina Aid
Bitkilards Askarlanan Mikromisetlar

T.B.Mai ona
AMEA Botanika Institutu

Quba rayonunun 2014-2016-c1 illar arzinds Rosaceae fasilasina aid mikromisetlarin dyranilmasi
zamani 29 cinsd aid 47 gobalok novii 110 sahib bitki iizarinds askarlanmisdir. Bunlardan 19 cinss aid 27
mikromiset névii 55 sahib bitki iizarinds Quba rayonu iiciin yeni olmusdur. Magaloda mikromisetlarin
cinsi, novii, sahib bitkisi, toplamildig: yeri va tarixi hagda malumat verilmisdir.

Acar sozlar: mikobiota, mikromiset, sahib bitki, cins, nov

GIRiS

Quba rayonu orazisinds 2014-2016-c1 illor orzindo Rosaceae fosilosine aid bitkilorin géboaloklorinin név
torkibinin, bioekologiyasinin Oyronilmisdir. Arasdirilan adobiyyatlardan molum olmusdur ki, avvalki illardo
rayonun mikobiotas1 ayriliqda deyil, Quba-Xagmaz bdlgesi adi altinda V.. Ulyanisev torofindon siirmo
gbboaloklorinin[15], V.Q.Transel torofindon pas gobaloklorinin [13], &yronilmasi ilo baglamis, sonralar
Abdullayev va Sifman [1], Hiiseyinov [3], Mehtiyeva [6,7,8] vo b. torofindon dyronilmisdir. Demak olar ki,
Rosaceae fosilosi hagda malumat ¢ox az idi. Herbari fondunun avvalKi illordoki materiallarinin arasdirilmasi
Vo toftisi zaman1 molum olmusdur ki, fondda rayon orazisindon Rosaceae fasilasine aid bitkilords 79 cinss aid
270 gobalok novii qorunub saxlanilir ki, bunlarin 23 cinsino aid 33 makro vo mikromiset gobalok novii
Rosaceae fosilosine aiddir. Odur ki, magsad planli olaraq ayriliqgda yalniz Quba rayonu orazisindo Rosaceae
fosilasing aid bitkilorin mikromiset gobaloklorinin dyranilmasi isi olmusdur. Bu mogsadlo rayona dofalorlo
marsurutlar edilmis, ekspedisiyalar tagkil olunmus, herbari materiallari toplanilmig vo herbarilosdirilmisdir.
Materiallar osason fosilonin tosorriifat shamiyyatli 19 cinsinin (Cydonia, Pyrus, Malus, Sorbus, Mespilus,
Grataegus, Rubus, Fragaria, Rosa, Potentilla, Prunus, Armeniaca, Persica, Amygdalus, Cerasus, Padus,
Lauraserasus, Coteneastr, Alchimella) miixtolif novlerindon rayonun 33 kondindon, (Amsar, I-11-Niigadi,
Pirvahid, Sahbulaq istirahat morkazi, Rustov, Piistaqasim, Sabatlor, Tongalti, Buzbulaq istirahat morkoazi,
Tongobulaq yaximligi, Norimanabad, Mirzoqislag, Pasaoba, Niigadi-qazmalar, Valvolo, Dagli, Digah,
Vladimirovka, Mirzomommodli, ©libayqislaq 2, Agbil, Asagi xuc, Dallokli, Timiryazev, Alekseyevka,
Bagbanli, Barli, Zizik, Qoasros, Qumil-qazma, Soyuq bulaq otrafi) hayatyani sahoslordon (h.s.), baglardan, yol
konarlarindan (y.k.), istirahat markazlorindon va s. toplanilmigdr.

MATERIAL VO METODLAR

Materiallar rayonun yuxarida adlar1 ¢okilon 33 kondindan fasilonin 19 cinsinin miixtalif novlarindon
toplanilmis vo 197 paketdon ibarat herbari hazirlanmigdir. Herbari materiallar1 bitkilorin canli yarpaglarindan
Vo budaglarindan cavan zoglardan, tokiilmiis yarpaglardan, quru budaqglardan, meyvalorindon vs s.
gotliriilmiigdiir. Toyinat timumi {isulla adi isiq mikroskopu vo MBU-3 N660817 mikroskopu altinda
apartlmigdir. Toyinatda toyinedici odobiyyatlardan vo herbari fondundan istifado  edilmisdir
[2,4,5,11,12,13,14,16].

NOTICOLOR VO MUZAKIROSI

Aparilan miisahidalar gostorir Ki, mikromisetlor asasan bitkilorin budaqglarini, cavan zoglarini, yarpaq ve
saplaglarini, todricon meyvolorini zadsloyir. Mikromisetlorlo zodolonmo yazin ovvallorindon aprel-may
ayrlarindan baglayaraq payiz aylarmin sonunadok davam edir. Qislama dovri tokiilmiis vo ¢liriimiis
yarpaqlarda, agacin budaqlarinda, cavan zoglarda ola bilir. Miisahidslor gostorir ki, mikromiset sporlarmin
inkisafina +3°C kifayot edir, artiq +16-18°C-do tam inkisaf baslayir. Inkisafa hosoratlar, oson kiiloklor
sporlarin bir agacdan digorina kegmasi sobab ola bilir. Miigahidalordon malum oldu ki, bitkiys an ¢ox ziyan
veran bitkinin gdvde vo budaqlarinda, cavan zoglarinda qislayan mikromisetlordir ki, bu da todricon yeni
inkisaf etmis meyvalors, yarpaqlara kegorok onlarin inkisafdan qalmasina, yarpaglarin vaxtindan avval
tokiilmoasina, meyvalorin azalmasina, agaclarin qurumasina gatirib ¢ixarir.

Materiallarin ilk toyinati zamani askomisetlor grupunun 5 cinsine aid 6 gobalok novii 23 sahib  bitki
tizarinds toyin edilmisdir ki, bunlarin 3 novii (Coccomyces hiemalis, Mycosphaerella fragariae, Fusicladium
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cerasi) rayon tiglin yeni olmusdur[9]. Basidiomisetlor grupunun iss 4 cinsine aid 15 gobalok novii 22 sahib
bitki {izorinds toyin edilmisdir. Bunlarin 7 novii (Gumnosporangium, Clavariiforme, Ochropsora sorbi,
Och.ariae, Phragmidium multiflorae-rosae, Ph.fragaria, Ph.rosarum, Transchelia microserasi) rayon {igiin
yeni olmugdur[10].

Toyinat islori davam etmis vo yenidon hor iki grupa aid mikromisetlor toyin edilmisdir. Toyiant zamani
timumilikds 47 mikromiset gobalok ndvii 29 cinss aid olub, 110 sahib bitki iizorinds askarlanmisdir. Bunlarin
19 cinso aid 27 novii 55 sahib bitki tizorinds Quba rayonu {i¢iin yeni olmusdur. Asagida yeni mikromisetlarin
cinsi, novii, sahib bitkisi, toplanildigi yeri vo tarixi verilmisdir.

Ne | Cins va Nov | Sahibbitki | Toplandiyer |  Tarix
Ascomycetes.
1. | Coccomyces hiemalis Higg Cerasus avium | I Niigadi, h.s. canl1 | 6-7. 1X.2014
(L.)Moench., yarpagda
2. | Podosphaera tridactyla (Wallr.)De Bary Amyqdalus Tongalti, bag, canli | 20.VI11.2016
communis yarpaq
“p. “tridactyla“ Cerasus (ag gilas), | II Niigadi, h.s., | 19.VI1.2016
yarpaq
“P.* “tridactyla“ Prunus spinola Amsar, h.s., canli | 19.VII.2016
yarpagda
“P.“ leucotricha (Ell.et Ev.) Salmon Malus (qizil ohmod | Pasa oba, alma | 18.VI1.2016
a.), bagi, yarpaq Vo
budaqgda
Cydonia oblongo, Norimanabad, h.s., | 21.VI11.2016
“P.  oxyacantha (DC.) De Bary. cavan zog
o o . . Malus (gondil sinab | Mirzommodli, alma | 23.VI11.2016
P. oxyacantha a) bag1, budaqda
3. | Sphaerotheca macularis (Valler) Magnus | Fragaria vesca Digah, otlag sahs, | 25.07.2014
yarpag Vs budag
“Sp.« “macularis® Rosa sp. Vladimirovka, y.k., | 23.07.2016
yarpagda
“Sp.  “macularis* Rubus caucasica, | Vladimirovka, y.k., | 23.07.2016
yarpagda
4. | Taphrina cerasi (Fuskel) Sad Cerasus austera Alekseyevka, h.s., | 25.07.2016
yarpagda
“Tap.* “cerasi* Amyqdalus Tongalti, h.s., | 20.07.2015
communis, yarpagda
“Tap.* “cerasi“ Prunus spinosa Qumil-gazma, h.s., | 26.07.2016
yarpagda
5. | Exoascus bullatus (Berk. Broome) Fuck. Prunus spinosa Alekseyevka, h.s., | 25.07.2016
meyvs Vo yarpagda
“Ex.“  “bullatus Persica vulgaris Piistogasim,  h.s., | 27.07.2015
meyvs Vo yarpagda
6. | Uncinula prunastri (DC) Sacc. Prunus divaricata | Barli, h.s., 25.07.2016
yarpagda
“Un.”  “prunastri‘ Prunus Spinosa, Digah, h.s.,cavan | 25.07.2016
budaqda
7. | Mycosphaerella fragaria Tul. Fragaria cult. Sp., | Olibaqqislaq 2, 23.07.2014
h.s., yarp.
8. | Leptosphaeria vagabunda Sacc. Malus (gandil Timiryazev, bagda, | 25.07.2016
sinaba), meyvada
9. | Dermatea prunastri Fr. Prunus (gara Zizik, h.s., quru | 25.07.2016
gavali), budaqda
“Der.“ cerasi De. Not. Cerasus (ag gilas) | Qasros, h.s., quru | 26.07.2016
budaq
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“Der.”  rubi (Lib.)Rehm. Rubus sp., Valvals, y.k., | 18.07.2016
budaqgda
10. | Phyllactinia suffulta Sacc. Grataegus sp., Voalvalo, meso | 25.07.2014
otrafi, canli yarpaq,
“Ph.”  “suffulta Pyrus (gec yetison | Agbil, h.s., canl | 24.07.2016
a.) yarpagda
“Ph.  “suffulta® Cotoneastr Pirvahid, otlag s., | 20.07.2016
yarpaqgda
11. | Phylactinia mespili (Cast.)Blumer. Mespilus Dallakli, h.s., | 24.07.2016
germanica yarpag Vs budagda
12. | Fusicladium cerasi (Robenh.) Sacc. Cerasus (turs gilas) | Mirzaqislag, h.s., | 18.07.2016
meyvada
Basidiomycetes:
13. | Gumnosporangium clavariiforme (Jacq.) | Grataegus sp., Qosroas, meso 25.07.2016
DC otrafi, yarpaqda,
14. | Ochropsora sorbi (Oud.) Diet. Sorbus sp. Qosras, y k., 25.07.2016
yarpaqgda,
“Oc.“  ariae (Fckl.) Sud. Sorbus sp. Qosras,y k., 25.07.2016
yarpagda
“Oc.“  ariae Pyrus (gec yetison | Togoaltl, h.s. 20.07.2014
a.) yarpagda
15. | Transchelia microserasi Tranz.et Litw. Cerasus (gara | Barly, h.s., yarpaq | 26.07.2016
gilas) vo budagda
16. | Phragmidium multiflorae-rosae Diet. Rosa cult sp., | Alekseyevka, meso | 25.07.2016
R.centifolia, konari, yarpaq
“Ph. fragaria Wint. Fragaria cult., Mirzaqislaq, y.k., 18.07.2016
yarpagda
“Ph.* rosarum (Rabenh.) Fuck. Rosa sp. Oliboyqislaq 2, 20.07.2014
h.s., yarpagda
17. | Puccinia discolor Fuck. Persica vulgaris, | Alekseyevka, h.s., | 25.07.2016
Prunus  spinosa, | canli yarpagda
P.sp.,
18. | Pucciniastrum arcticum Tranz. Rubus sp. Qoasras, y.k., canli | 25.07.2016
yarpagda
19. | Thecopsora pseudocerasi Hirat. Padus, Cerasus. Mirzomammadli, 23.07.2016

canli yarpaq va
budaqda

Miisahidalordan molum olur ki, bitkilora an ¢ox ziyan vuran

askomisetlor grupunun Erysiphaceae

sirasinin vo bazidiomisetlor qrupunun Uredinales sirasinin mikromisetlori olmugdur.
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PE3IOME
Mukpomuuerst Ha Tepputopun I'younckoro Paiiona Azep6aiigxana Ha
Pacrennsix cem. Rosaceae Juss.
T.b.Maunsosa
HUncmumym bBomanuxu HAHA

B PE3YIbTATC NPOBCACHHBIX NUCCICIOBAHUHN BBISABJIICHBI 47 BUIOB MUKPOMUIIETHBIX FpI/I6OB, OTHOCAIINXCS
K 29 pogam Ha 110 pacreHmsx xo3sieBax u3 ceMm. Rosaceae mns tepputopun ['yOuHckoro paiiona. M3 Hux
otHOCsIUXCs K 19 ponam 27 BUAOB MUKPOMUIIETHBIX TPUOOB Ha 55 X035€BaX PACTEHUSIX SBISIFOTCS HOBBIMH
JUTSL KCCIIEyEeMOM TeppUTOPHH.

Knrouegvie cnosa: muxobuoma, Mukpomuyem, pacmeHus, U0, poo

SUMMARY
Mikromycetes on the Plants of Rosaceae Juss. Family
of Quba District in Azerbaijan
T.B.Mailova
Institute of Botany, ANAS

47 micromycetes of 29 genus on 110 host plants were reported during the researches of the plants of
Rosaceae family in the territory of Quba district in.27 micromycet belonging to 19 genus and occurring on 55
host plant were new for the area.

Key words: mycobiota, micromycet, plants, genus, species
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Xazar Danizinin Azarbaycan Sektorunun
Nostocales Sirasimin Goy-Yasil Yosunlari

. M.9.Nuriyeva
AMEA Botanika Institutu, Badamdar sossesi, 40 Baki Az 1004, Azarbaycan
E — mail: maya_nuriyeva@botany. az

Magslada Xazar danizinin Azarbaycan sektorunda yayilmis Nostocales sirasindan olan goy-yasil
yosunlarmn tahlilinin naticalori izah edilir. Yosunlari név torkibi, yayilmasi, ekologiyas1 dagiglasdirilib
v tamamlanib, adlar1 miiasir nomenklaturaya uygunlasdirilib.

Agar sézlar: Xozor danizi, Azorbaycan, géy-yasil, Nostocales yosunlari, torkib, yayilma, ekologiya

GIRiS

Tabiyatds yosunlarin rolu ¢ox bdyiikdir. Onlar asasen su miihiitinds yasayir, lakin bozilori sudan konar
hoyata uygunlagirlar. GOy-yasil yosunlar (Cyanophyta/Cyanoprokaryota) yer kiirasinin biitiin ¢oqrafi
zonalarinda, asasan iss isti vo miilayim zonalarda genis yayilirlar. Bu yosunlar sirin, sor, ultraqalin, iliq va isti
sularin, nom substratlarin vo s. sakinloridir. Bozi névler ¢ox vaxt kiitlo soklinds inkisaf edir va suyun
“cicoklonmosina” sobab olur. Har il suyun “gigoklonmasine™ sabab olan Nostocales sirasinin niimayandalori
Xazar donizinin  fitoplanktonunda mithiim rol oynayirlar. Goy-yasil yosunlar osason Simali Xozordo yayin
ikinci yarisinda vo payizin avvalinds, yoni suyun on ¢ox qizma vaxtinda inkisaf edirlor. Aphanizomenon
flosaquae novii har il yayin sonunda suyun kiitlovi “gicoklonmasine” sobob olur. Bu név Simali Xozorda
bolluca inrigaf edorok Orta vo Conubi Xozaro daxil olur vo Xozor donizinin gorb hissesi boyunca yayilir.
Xazar danizinin Azarbaycan sektorunda Nostocales sirasindan olan bentos névlari do miithiim rol oynayir, bu
novlor sahilboyunca nishaton ensiz doniz hissasini tutur (lopaddyon zonadan 30-40 m  godor) va doanizin
bioloji mohsuldarliginda vacib ohomiyyat kasb edirlor.

MATERIAL VO METODLAR

Hazirki mogolodo Xozor donizinin Azorbaycan sektorunun  Nostocales sirasindan olan goy-yasil
yosunlarina dair indiys godar molum olan adobiyyat moslumatlar1 (Grunow, 1878; Boakos, 1934; baGaes,
1965; 1968 a, 0; 1970; IIpomkuna-JIaBpenko, MaxkapoBa, 1968) vo soxsi todgigatlarin naticalori
timumilosdirilmisdir. Eyni zamanda novlorin taksonomik torkibi, yayilmasi, bioekologiyasi dogiglosdirilmis
Vo adlar1 yeni nomenklatur (Komarek, Anagnostidis, 1989; Komarek, Kastovsky, Mares, Johansen, 2014)
doyisikliklora uygun olaraq verilmisdir. Nostokal yosunlarin adlari dagiqlosdirilorkon homcinin internet
saytlarindan (www.algaebase.org.; www.cyanodb.cz) da istifads edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Moalum oldugu kimi, son illorde gdy-yasil yosunlarin sistematikasinda ¢oxlu taksonomik dayisikliklor bag
vermis va bir ¢ox novlerin adlar1 doyisilmisdir. Buna asaslanaraq toqdim edilon magoalade Xazor danizinin
Nostocales yosunlarinin nomenklatur doyisikliklori nozors alinaraq név torkibi arasdirilmig vo taksonomik
toftisi aparilmigdir. Nostokal yosunlara dair soxsi todqiqatlarin naticalori  vo indiya gador molum olan
adabiyyat molumatlart timiimlagdirilmisdir.

Naticada Cyanoprokaryota/Cyanophyta sobasinin inventarizasiya ve nomenklatura doyisikliklorine uygun
olaraq Xozor donizinin Azorbaycan sektorunda Nostocales sirasinin  ndévmiixtalifliyi miiayyanlosdirilib vo
bes fasiloya (Scytonemataceae, Rivulariaceae, Tolypothrichaceae, Aphanizomenonaceae, Nostocaceae), on
cinso  (Scytonema, Calothrix, Rivularia, Tolypothrix, Anabaenopsis, Aphanizomenon, Chrysosporum,
Dolichospermum, Nodularia, Anabaena) aid olan 12 név (13 novdaxili takson) geyde almmusdir. Bu sirada
nov zonginliyino gora Aphanizomenonaceae fasilasi forqlonir (sokkiz név). Qalan fasilolor iss yalniz bir
Vo yaiki novle tomsil olunurlar.

Xozor donizi Azorbaycan sektorunda  Nostocales sirasi az sayda novmiixtalifliyi ilo  tomsil
olunmasina baxmayarag, burada onlar shomiyyatli rola malikdirlor. Lakin agkar olunan nostokal yosun
novlarinin - komplekslori  miixtolif biotoplarda forglidirlor. Moasalon, Nostocales sirasindan olan
Aphanizomenon, Dolichospermum, Chrysosporum, Anabaena, Anabaenopsis, Nodularia cinslarinin
niimayondolori asason fitoplanktonda bdyiik rol oynayirlar. Sirin sularda genis yayilan vo boyiik shamiyyot
kasb edon halofil név Aphanizomenon flosaquae har il Simali Xozards suyun “cicoklonmasine” sabab olur,
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3-mezosaprob noéva aiddir. Beloki, kiitlovi inkisaf edorok Orta vo Conubi Xozars daxil olur va gorb sahilboyu
yayilir. Aphanizomenon flosaquae néviiniin soranliga davamliliq diapazonu 0,1-12%. goadardir. Xozar donizin
Azorbaycan akvatoriyasinin planktonunda yayilan Chrysosporum cinsindon olan — Ch. bergii, Ch. minor,
Anabaena cinsindan - A. kisselevii; Anabaenopsis — A.cunnigtonii, A. tanganyikae; Nodularia cinsindoan iki
genis yayilan halofil névii — N. harveyana, N. spumigena geyd etmok olar. Nodularia spumigena suyun
“cicoklonmosina” sabab ola bilar va zohorli névlers aiddir (KouapatseBa, KoBanenko, 1975). Nov baliglara
tosir edon nodularin zaharini amolo gatirir vo kiirliniin inkisafina mane olur (Burkholder, 1998; Ps0ymiko,
2003).

Anabaenopsis cinsinin novlori sistematik cohotdon  ¢ox maraghidirlar. Xozor donizinin biitiin
akvatoriyasinda daha c¢ox yayilan A. cunnigtonii vo A. tanganyikae névlordir. Onlar yaxin zamana qodor
tropik novlors aid edilirdilor. Xozor donizi Azorbaycan sektorunda planktonda sortohar vo sirin sularda rast
golinir, halofil va istilik sevon novlardir. Bu iki név indiyo godor yalniz sirin sularda Afrikanin Tanganika
gbliindo Vo Xozar daniuzinds agkar olunmusdur va nadir névlor hesab edilirlor. Anabaenopsis raciborskii névii
IS0 osasan silinlosdirilmis rayonlara, osason do donizin Volqaagzi sahasine uygunlasmisdir.

Nodularia cinsi iki halofil n6vle tamsil olunur: N. spumigena va N. harveyana, bunlardan birinsi asasan
Simali Xazorda maskunlagir, ikincisi isa hamginin Orta va Conubi Xazords do rast galinir.

Hoamginin dyranilon doniz akvastoriyasinin bentosunda bu siraya aid genis yayilan névlari do gdstormok
olar. Masoalan, Calothrix scopulorum Xazor donizinin Azorbaycan sektorunda sahilboyunca daslarda,
gayalarda lopad6yan zonada va danizin dibindos kigik dorinliklords bork substratlarda genis yayilaraq, tiind-
yasil ya da sari-yasil tallomlar omola gotirir. Bu n6év bozon yayda, payizin avvalinde ¢ox miqdarda rast
galinir. Rivularia atra homginin sahilboyunca nam daslarda, qayalarda vo kigik dorinliklords tok-tok
moskunlagir vo yaxud bir negasi birlogorok yarimsar vo ya da sarvari sari-yasildan qara-yasiladok
koloniyalar omolo gatirirlor.

Moagolads orijinal molumatlara asason Xozor donizinin Azarbaycan sektorunda gdy-yasil yosunlarmin
moskunlagmasi vo yayilmasi konkret olaraq gostorilir. Homginin digor hallarda ndviin yayilmasi vo onlarin
ekologiyasina dair malumatlar geyd edilon odoabiyyatlara ossason toqdim olunur. Toatqigat materiallar1 vo
adabiyyat moalumatlarina asasan Xazor danizi Azorbaycan sektorunda geyd olunmus Nostocales sirasinin  goy-
yasil yosunlarin siyahisi agsagida verilir.

CYANOPROKARYOTA (CYANOPHYTA)
NOSTOCALES
SCYTONEMATACEAE Rabenhorst ex Bornet et Flahault

SCYTONEMA Agardh ex Bornet et Flahault 1887

1. S. crispum (Agardh) Bornet 1899
SINONIMLOR: Oscillatoria crispa C.Agardh 1817; Lyngbya crispa _(C.Agardh) C.Agardh 1824; Lyngbya
cincinnata Kiitzing 1843; Scytonema cincinnatum (Kiitzing ) Thuret 1875; Scytonema lanatum Dalla Torre &
Sarntheim 1901
EKOLOGIYASI: axmaz vo yavas axan sularda, siixurlarda, homginin suyun altinda olan osyalara yapisir vo
yada sorbast tiziirlor.
YAYILMASI: Baki portu: bentosda (Grunow, 1878; Boskos, 1934 ).

RIVULARIACEAE Kiitzing ex Bornet et Flahault 1886

CALOTHRIX Agardh ex Bornet et Flahault 1886
2. C. scopulorum Agardh ex Bornet et Flahault 1886
SINONIMLOR: Conferva scopulorum F. Weber & Mohr 1804; Oscillatoria scopulorum ( Weber & Mohr )
C.Agardh 1812; Lyngbya scopulorum (' Weber & Mohr ) Zanardini 1843
EKOLOGIYASI: daslarda, taxta osyalarda, hordan bir epifit kimi doniz yosunlarinda. Osasan donizlorda.
YAYILMASI: Xoazar donizinin Azarbaycan sahillorinds: yazda — payizda: daslarda, qayalarda, hidrotexniki
qurgularda, 12,5-26" horaratdo vo 12,46-13,34%. duzlulugda, nadir hallarda — ¢ox sayda.

RIVULARIA C. A.Agardh ex Bornet et Flahault 1886
3. R. atra Roth ex Bornet et Flahault 1886: 353
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SINONIML®OR: Rivularia atra f. hemisphaerica (Bornet et Flahault ) Kossinskaja, Rivularia atra var.
confluens Bornet; Rivularia atra var. hemisphaerica Bornet & Flahault .

EKOLOGIYASI: daslarda, yas torpaqda va doniz yosunlarin iizarind.

YAYILMASI: simali HES: yayda, daslarda, 25" horarotds, ¢ox; Pirallahi, Xoro Ziro adalari: yayda,
payizda, daslarda, 18-26  horaratdo vo 12,3-13,72 %o duzlulugda, oshomiyyatli - cox sayda ( Hypuesa, 2007).

TOLYPOTHRICHACEAE Hauer, Mares$, Bohunicka, Johansen et Berrendero- Gomes
TOLYPOTHRIX Kiitzing ex Bornet et Flahault 1887
4. T. distorta Kiitzing ex Bornet et Flahault 1888: 119
SINONIM: T.tenella N.L. Gardner 1926
EKOLOGIYASI: axmaz va sakit axan sularda. ©vvalco suyun altinda olan substratlara enir, sonra isa suda
sorbast tiziir. Ubikvist.
YAYILMASI: Baki buxtasi: planktonda, xarakterik novdiir (babaes, 1965, 19686 ).

APHANIZOMENONACEAE Elenkin
ANABAENOPSIS V.V. Miller 1923

5. A. cunnigtonii W.R. Taylor 1932
EKOLOGIYASI: nadir novdiir. Bu nadir noviin ekologiyas: molum deyil. Tanqanika golii va Xozar donizindan
taptlmasna gora, onu sirin sularda, halofil va istiliksevan plankton novii kimi xarakterizo etmok olar.
YAYILMASI: Xoazor donizinin biitiin akvatoriyasinda: yayin sonunda, planktonda, 2,5-12,5%. duzlulugda vo
17-27 horarotdo, tez-tez, amma ciizi miqdarda, Simali Xozor iigiin iSo daha adi novdiir (ITpomkuna-JIaBpeHko
u Makapoga, 1968 ); Azori-Ciraq-Giinasli: avqust ayinda, su qalinliginda, tok-tok — az-az.

6. A. tanganyikae ( G.S.West) Woloszynska & V.V.Miller 1923
BASIONYM: Anabaena tanganyikae G.S.West 1907
SINONIM: Anabaenopsis circularis f. tanganyikae Usaczev ex parte Ycaues (1938).
EKOLOGIYASI: nadir novdiir. Ekologiyas: kifayot doracads aydin deyil. Tanganika golii ve Xozor donizinda
tapilmasina goéra, onu planktonda, sirin-sortohat sularda moskunlasan, ehtimal ki, istiliksevon nov kimi
xarakterizo etmak olar.
YAYILMASI: Xozor donizinin biitiin akvatoriyasinda: yayin sonunda, planktonda, 2,5-12,5 %o duzlulugda vo
17-27 horaratdo, Anabaenopsis cunnigtonii névii il birlikde, lakin daha az-az ( Ipomxkuna-JIaBperko u
Makapoga, 1968); Orta vo Conubi Xazorin gorb hissasi: yazda-payizda, planktonda, 0-13,5%. duzlulugda,
genis yayilan novdiir ( babaes, 19686, 1970).

APHANIZOMENON Morren ex Bornet & Flahault 1886 <1988’

7. A. flosaquae / L./ Ralf ex Bornet & Flahault 1886: 241
SINONIMLOR: Byssus flosaguae Linnaeus 1753; Conferva flosaquae (Linnaeus) Roth 1806; Oscillatoria
flosaguae (Linnaeus) C.Agardh 1812; Nostoc flosaquae (Linnaeus) Lyngbye 1819; Nostoc papyraceum
S.F.Gay 1821; Anabaena flosaquae (Linnaeus) Bory 1822; Sphaerozyga flosaquae (Linnaeus) Corda 1836;
Limnochilde flosaguae (Linnaeus) Kiitzing 1843; Micraloa flosaguae (Linnaeus) Trevisan 1845; Trichormus
flosaguae (Linnaeus) Ralfs 1850; Aphanizomenon cyaneum Rals ex Bornet & Flahault 1888; Aphanizomenon
holsaticum Richter 1891; Aphanizomenon americanum E.G. Reinhard 1896
EKOLOGIYASI: sirin sularda genis yayilan halofil noviidiir, miixtolif sututarlarinda vo denizin sirinlosmis
Vo ¢ay agzi saholords, tez-tez kiitlo soklinds artirilir vo suyun “gigoklonmasine” sobab olur. B-mezosaprob
nov.
YAYILMASI: Orta vo Conubi Xozarin gorb hissasinds: yazda-payizda, planktonda, 0-13,1%o, duzluqda, bozi
vaxtda ¢ox va suyun “gigoklonmasina” sabab olur ( Babaes, 1968a, 6]). Kiiragz1 saha: yayda, su qalinliginda,
25-26 horarotde Va 7,9%o duzlulugda, nadir hallarda, tok-tok.

CHRYSOSPORUM E. Zapomelova, O. Skacelova, P.Pumann, R. Kopp. & E. Janecek 2012

8. Ch. bergii (Ostenfeld) E. Zapomelova, O. Skacelova, P.Pumann, R. Kopp. & E. Janecek 2012:
SINONIM: Anabaena bergii Ostenfeld 1908
EKOLOGIYASI : planktonda, sirin vo sortohor sularda.
YAYILMASI: Xazor donizinin biitiin akvatoriyasinda: avqust, sentyabr ayinin birinci yarisinda, planktonda,
24-27 horarstdo Vo 5-12,5%0 duzlulugda, sporadik ( IIpornkuna-JIaBperko u Makaposa, 1968 ); Azeri-Cirag-
Giinosli neft, Sah doniz qaz yataqlart: yayda, su qalinliginda, tok-tok —az- az.

9. Ch. minor (Kiselev) Komarek 2012
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BASIONYM: Anabaena bergii var. minor Kiselev 1927

SINONIM: Anabaena bergii var. minor (Kiselev 1927 ) Elenkin 1938

EKOLOGIYASI: planktonda, sirin vo sortohor sularda.

YAYILMASI: Xozor donizinin biitiin akvatoriyasinda: avqust, sentyabr ayinin birinci yarisinda, Ch. bergii
ilo, amma daha tez-tez ( Ilpomkuna-JIaBpenko u Makaposa, 1968); Orta vo Conubi Xozorin gorb hissasi:
planktonda, yayilmis forma ( babaes, 1968a, 1970 ); Azori-Ciragq-Giinagli neft yatagi: avqust ayinda, su
galinliginda, az-az.

DOLICHOSPERMUM ( Ralfs ex Bornet & Flahault) P. Wacklin, L. Hoffmann & J.Komarek 2009
10. D. flosaquae ( Brébisson ex Bornet et Flahaut) P. Wacklin, L.Hoffmann & J.Komarek 2009: 60
BASIONYM: Anabaena flosaquae Brébisson ex Bornet & Flahaut 1886
EKOLOGIYASI: sirin sularda genis yayilan nvlordon biridir. Géllords, nohurlarda, ¢aylarda moskunlasir va
¢ox vaxt suyun “¢igoklonmasing” sobob olur. B-mezosaprob névdiir.
YAYILMASI: Conubi Xazorin gorb sahilboyu: payizin avvoalinds, planktonda, kigik doarinliklordo (babaes,
1965a); Kiiragz1 saha: su qalinliginda, yayda, 25-26" horaratdo vo 7,9%o duzlulugda, nadir hallarda, tok-tok.

NODULARIA Mertens in Jurgens ex Bornet et Flahault 1888 nom. cons.

11. N. harveyana Thuret ex Bornet & Flahault 1886: 243
SINONIMLOR: Spermosira harveyana Thwaites 1848; Nodularia harveyana f. typica Elenkin 1938
EKOLOGIYASI : genis yayilan név, sortoher, sor, daha az sirin sularda. Bento-plankton noviidiir. 8-
mezosaprob.
YAYILMASI: Orta vo Conubi Xozarin gorb hissasi: yazda-payizda, planktonda, 0-13,3%0 duzluluqda, genis
yayilan nov (2, 3 BaGaes, 1968a, 6); Pirallah1 adasi: yayda, payizda, su qalmhginda, 9-26" horarotdo vo 12,7-
13,05%o duzlulugda, nadir hallarda, tok-tok ( Hypuesa, 2007); Kiirdasi: yayda, payizda, su qalmhginda, 23’
horaratds vo 12,21%0 duzlulugda, nadir hallarda, tok-tok.

12. N. spumigena Mertens ex Bornet et Flahault 1886; 1888: 245
SINONIML®OR: Nodularia spumigena var. genuina Bornet et Flahault 1886; Nodularia spumigena var.
vacuolata F.E.Fritsch & M.F. Rich 1930.
EKOLOGIYASI: sirin, sortahor vo sor sularda. Olduqca genis yayilan ndvdiir. Diinyanin biitiin cohatlorinda
yayilmigdir. 3-mezosaprob.
YAYILMASI: Orta vo Conubi Xozordes: yayda, payizda, 1,4-12,5%0 duzlulugda vo 15-26  horaratdo, nadir
hallarda, tok-tok ( Ilpomkuna-JlaBpenko wu MakapoBa, 1968); Orta vo Conubi Xazorin gorb hissasi:
yayda,payizda, planktonda, 0-12,7%o duzluluqda, genis yayilan név (babaes, 1968a, 6); Pirallahi adasi: yayda,
su qalmhiginda, 24-26" horarstdo Vo 12,7, 12,77%0 duzluluqda, nadir hallarda ( Hypuesa, 2007).

NOSTOCACEAE C.A. Agardh ex Kirchner

ANABAENA Bory ex Bornet et Flahaut 1886
13. A. kisselevii Proskina - Lavrenko et Makarova 1968
EKOLOGIYASI: sortohor sularda, plankton novii.
YAYILMASI: Azori-Cirag-Giinasli neft yastagi yaxinhiginda: avqust ayinda, su qalinliginda, tok-tok- az.

YEKUN

Beloliklo, Xozar danizinin Azarbaycan sektorunda Nostocales sirasindan olan géy-yasil yosunlarin
tohlilinin naticosinde 12 név ( 13 novdaxili takson) agkar  edilmisdir. Bu yosunlarinin ekologiyasini
Oyronilmasi naticesindo miioyyon edilib ki, burada yosunlarin plankton formalari - 7 név ( 8 ndvdaxili
takson) iistiinliik togkil edir. Suyun duzluluga miinasibatine goérs sirin vo sortahor sularda yayilan nostocal
yosunlardan 10 név (11ndt ) aparici yer tutur. Tipik doniz névlari ise yalniz 2 névle tomsil olunurlar. Daniz
suyunun {izvii maddalarls ¢irklonmasine miinasibatine gors, bu yosdunlardan indikator kimi hesab olunan 4 §3-
mezosaprob ndv geyds alinmigdir.
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PE3IOME
Cumne3esnennbie Bogopocan IMopsinka
Nostocales Azep6aiinkancko Cexropa Kacnuiickoro Mops
M.A.HypueBa
Hncemumym 6omanuxu HAHA

B crathe nmpuBeAEHBI pe3yNbTaThl aHAJIM3a CHHE3ENEHBIX Bojopociedl mopsigka Nostocales
Azepbaitmkanckoro cextopa Kacmmiickoro Mops. YTOYHEHBI W TIONOJHEHBI CBEIEHHS O BHIOBOM
pa3Ho00pa3uH, PacIpOCTPAHEHUH U IKOJIOTHH 3TUX BUIOB C y4ETOM HOBBIX HOMEHKJIATYPHBIX U3MEHEHUH.

Knrouesvle cnosa: Kacnuiickoe mope, Azepbaiiddican, cunesenenvie, HOCMoKosble 6000pPOCIU, COCMAS,
pacnpocmpanenue, IKON02Us.

SUMMARY
The Blue-Green Algae of the Nostocales Order
in the Azerbaijani Sector of the Caspian Sea
M.A.Nuriyeva
Institute of Botany, ANAS

In the article, the results of the analysis of the blue-green algae of the Nostocales order in the Azerbaijani
sector of the Caspian sea are presented. The composition, distribution, ecology of species have been precisely
defined, supplemented and presented in accordance with composition, distribution, ecology the modified
nomenclature.

Key words: Caspian sea, Azerbaijan, blue-green, Nostocales algae, composition, distribution, ecology
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Azarbaycanin Quba-Qusar Rayonlarimin Dekorativ
Otlariin Gobalaklari

‘ P.N.Agayeva
AMEA Botanika Institutu, Baki, Badamdar sossesi 40, AZ 1004, Azarbaycan

Quba-Qusar rayonlarindan 2013-2016-c1 illords toplamlmus dekorativ ot Dbitkilori morfoloji
alamatlara asasan tayin olunmusdur. 200-don artiq ot niimunasi iizarinda simptomlarla biruze veran
gobaloklar miiayyan edilmisdir. Tayin edilmis 40 nov bitki miixtalif gruplara aid 14 sira, 20 fasils, 32 cins
daxilinda tasniflasir. Gobalaklar 44 taksa olarag, 5 sinif (1 Incertae sedis), 7 sira, 11 fasilo (2 Incertae
sedis) va 16 cinsa aiddir. Bitkilardan yalmz Ranunculus elegans C.Koch. iizarinda iki gobalok novii tayin
edilmisdir, homg¢inin yalmiz bir gébalok novii — Cercospora primula Fautrey miixtalif qruplara aid iki
bitki iizarinds askar edilmisdir.

Agar sozlar: dekorativ otlar, gobalak, nov, cins, takson

GiRisS

Otlar tobioto struktur, tozadliliq, rongaranglik verorak il boyu maraqli monzars yaradir. Otlarin arasinda
dekorativ bitkilor daha maraqli hesab edilirlor. Homginin otlarin monzors yaradan miixtolif qruplari vardir;
onlar Sl¢iilorine goéra cirtdan formalardan tutmus, nahong formalaradok miixtalif diapozonda doyisir, yarpaq va
cicoklorin forma va ranginds haddon artiq miixtalifliys rast galinir. Otlar tok-tok vo ya boyiik qruplarla bitirlor.
Yazin avvallorinds ¢igokloayan coxillik soganaqli bitkilarin soldugdan sonra yaranan boslugu yazin sonunda
peyda olan mixtalif ¢igokli bitkilor doldurur. Homginin erkon yaz bitkilorinin yazin sonunda amalo gotirdiyi
toxum baslhglart maraql goriiniis yaradir. Otlardan boyiik oksariyyati giinasi, bazilori kolgani sevandir. Yayin
istisindo yiiksok temperatura tolerant, suya yaxin bitorak riitubat sevon novlar vardir.

Dekorativ otlarin gobalok assosiasiyalar1 boyiik ohamiyyot kosb edir. Kok va govdoni yoluxduran
patogenlor osason toxum materiali ilo transmissiya olunur, torpaq miihitindo qalir vo otlarin dekorativ
xususiyyatlorini korlayir. Yoluxmus toxum materiali ciddi infeksiya monboyidir, eyni zamanda, o miixtalif
mikroorganizmlorin inkisafi ticlin yaxs1t qidali mihitidir (Kiecana et al. 2014). Lakin otlar {izarinds vo ya
onlarin toxumlarinda yalniz patogen goboloklor deyil, hom do ¢ox sayda Alternaria Nees, Aspergillus
P.Micheli, Cladosporium Link, Mucor P.Micheli, va Rhizopus Ehrenb., cinslorino aid saprofit gobaloklor
inkigaf edir. Nekrotroflar asasan polifaqdirlar vo onlar bitkilorin (xiisusilo Poaceae fasilasi) kok vo govdalarini
zadalayirlar.

Bitkilor bir ¢ox endofit gobaloklora “ev sahibliyi” edir. Endofit gébaloklor xasto bitkilorlo yanasi saglam
bitki toxumasindan da tocrid edilo bilor (Saikkonen et.al. 1998, Arnold 2007). Endofit gobaloklor ¢oxdur va
taksonomik cshatdon miixtalif qruplarin niimayandoloridir. Catin teyin olunan endofitlori hal-hazirda
molekulyar tisullarla arasdirmaq miimkiindiir vo bu tisullar bir sahib-bitki novii tizarinds 100-don artiq gébalok
novii askar etmoyo imkan verir. Endofitlor arasinda bazi mutualist simbiontlarin askar edilmosi onlardan
bitkilorin adaptasiyasi {i¢iin istifado etmok imkani yaradir (Marquez et.al. 2008, Sharddl et al. 2004, Zak,
Willing 2004).

Hazirki magalods moagsad Quba-Qusar rayonlarinda biton dekorativ ot bitkilori {izorinds rast golinon
goboalok miixtolifliyini aragdirmaq vo movecud bitki-gobalok assosiasiyalarini miiayyanlogdirmoakdan ibarat
olmusdur.

MATERIAL VO METODLAR

Botaniki tadgigatlar. 2013-2016-c1 il tarixlorinde Quba-Qusar rayonlarina ¢6l islari togkil edilmisdir. Yaz,
yay Vo payiz fasillarinds Quba rayonunda Qagras, Qriz Dohna, Cek, Qaladiiz, Tongealtt vo Qusar rayonunda
Yeni Hoyat, Urva, Xuray, Amig kandlorinindon vo Qubadan Sahdag turizm kompleksinodok olan yol boyu
orazilordon miixtalif simptomlu dekorativ otlar toplanmigdir. Ot bitkilari fenoloji slamatlor (¢igok, gévds vo
yarpaq quruluslar) vo estetik formalar nozoro alinmagla dekorativ baximdan gqiymotlondirilmisdir. Bitki
novlarinin toyinatinda malum flora, konspekt vo tayinedicilordan istifads edilmisdir (9sgsrov 2008, Colak,
Sorger 2004, I'poccreiim, 1946, 1949; Kapsirun 1928; Koncn. ®@nopsr Kaskaza 2003, 2006, 2008, 2012; ®nopa
AzepbOaiimkana 1950, 1952, 1953, 1954, 1955, 1957, 1961). Tayin edilmis novlarin statusu “Global Compositae
Checklist” (www.compositae.org) vo “Kew Royal Botanic Gardens” (http://www.kew.org) internet
portallarindaki molumatlara osason vo cinsdon yuxari taksonlar miiasir tosnifat sistemlori tizroa (APG V)
verilmisdir.
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Mikoloji tadgigatlar. Toplanilmis bitki niimunalori makroskopik va mikroskopik yoxlanilmisdir. Gébalok
simptomlar1 olan niimunalor segilmis, stereo (dissecting) mikroskopla, makroskopik izlonilmis, xarakterizo
olunmus vo mikrostrukturlart miisahido etmok {ticiin Euromex “Oxion” 0X.3020 (The Netherlands)
mikroskopundan istifado edilmisdir. Mikroskopik diagnostik slamatlor iigiin hesablamalar hor 15-20 dlgmanin
orta gostoricisi kimi aparilmigdir. Taksonlarin toyinati ti¢lin mixtolif qruplar tizro molum tayinedicilor
secilmigdir (Braun, Cook 2012; Mextuera 1959, Yuesuumies 1959, 1962, 1967).

NOTICOLOR VO ONLARIN MUZAKIROSI

Toadgigat noticasinds biitovliikdo 40 ot bitkisi tizorindo 44 gobalok novii askar edilmisdir (Codval 1).
Gobolok novleri Ascomycota, Bazidiomycota Vo hazirki taksonomik bdlgiiys gora goboloklordon ayrilaraq
onlara yaxin Chromista alomi daxilinds tosnifloson Oomycota sobasins aiddir (Cadval 2).

Botaniki tadgigatlar. Quba-Qusar rayonlarindan toplanilmis bitkilarin morfoloji slamotlor osasinda
toyinati aparilmis vo onlar miixtolif sistematik gruplara aid 178 taksa olaragtoyin edilmisdir. Uzorindos gébalok
simptomuna banzar slamatlori olan bitkilor secilmigdir (Codval 1). Onlar Monokot, Eudikot, Rozid, Kore
eudikotlardan, Fabid, Malvid, Superasterid, Asterid, Lamid vo Kampanulid bitki qruplarina aiddirlor.
Birlopalilordon (Monocots) Asparagales sirasindan Asparagaceae fasilosina aid yalniz Orchis palustris tayin
edilmisdir. Ikilopalilor 13 siraya, 18 fosiloys, 34 cinso aid 44 taksani tomsil edir. Ranunculales sirasi
Ranunculaceae foasilosindon Ranunculus elegans, R. polyanthemos, Ranunculus sp. ilo miisyyan olunmusdur
ki, onlarin iizarinds teleomorf askomisetlordon Erysiphe R. Hedw. ex DC., anamorf askomisetlordon Ramularia
Unger, oomisetlordon Peronospora Corda, cinsi gobaloklori askar edilmisdir. Rozid qrupundan Malpigiales
sirasinin Linaceae fasilasine aid halalik Linium sp. kimi gqeyd edilmis bitki tizorinds pas goboaloklorindan
Melampsora lini, Violaceae fasilosine aid Viola sp. iizerinds Cylindrosporium violae novii geyd edilmisdir.

Koe-eudikotlardan Fabid qrupuna aid Fabales sirasinin Fabaceae fasilosindon Astragalus kubensis novii
tizarinds Erysiphe, Galega orientalis novii tizoarinde Ramularia, Trifolium cinsinin bir ne¢o névii tizorinda
Erysiphe, Oidium Sacc., Peronospora Corda vo Phyllosticta Pers., Lathurus L. va Vicia L., cinsinin névlori
tizorindo Erysiphe gobalok névlori yayilmisdir. Eyni qrupa aid Rosales sirasinin Rosaceae fasilosindan yalniz
Potentilla L. cinsinin novlori tizarindo Frommeélla Cummins & Y.Hirats. vo Phragmidium Link cinslorine
aid pas goboloklaring tosadiif edilmisdir.

Malvids qrupu Brassicales sirasinin Resedaceae fasilasindon Reseda micricarpa vo Geraniales sirasi
Geraniaceae fosilosindon Geranium robertianum névloari toyin edilmisdir. Birinci bitki tizorindo yalangi unlu
seh goboaloklorinds Albugo (Pers.) Roussel ikinci bitki tizorinds iso anamorf askomisetlordon Ramularia geyd
edilmisdir.

Superasterids bitki grupunun Caryophyllales sirasinin Caryophyllaceae fasilasinin Melandrium Roehl. vo
Silene L. cinslorindan olan névlari tizarinda Puccinia Pers. va Uromyces (Link)Unger cinslarina aid gobaloklor
agkar edilmigdir.

Asterids bitki qrupu Ericales sirasindan Balsaminaceae fasilosindon Impatiens L. cinsinos aid bir va
Primulaceae fasilasindon Primula L. cinsins aid ii¢ ndvle geyds alinmigdir. Impatiens noli-tangere tizorinds
unlu seh goboaloklorindan Sphaerotheca balsamitae, S. fuliginea novlari, Primula cinsine aid bitkilar tizarindo
iso Cercospora Fressen va Cercosporella Sacc. cinsloring aid gobalok névlari agkar edilmigdir.

Lamiids qrupu bitki sayina gora iistiinliik toskil edir. Buraya aid Gentiniales sirasinin Apocynaceae fasilosi
Gentiana L. cinsindan iki novls, Rubiaceae fasilosi Galium sp. olarag tomsil edilir. Apocynaceae fasilasinin
Vinca herbacea novii tizarinds unlu seh gobaloayi, Gentiana novloari {izarinds iso pas gobaloklori tapilmigdir.

Qrupun Lamiales sirasimin Lamiaceae fasilosi Calamintha Mill., Nepeta L. vo Stachys L. cinslorinin
novlarini birlogdirir. Onlarin {izorindo miivafiq olaraq pas, unlu seh vo anamorf askomiset agkar edilmisdir.
Siraya aid Scrophulariaceae fosilasinin Verbascum densiflorum névii tizorinds do anamorf askomiset olan
Cercospora cinsinin novii qeyd edilmisdir. Solanales sirasi Convolvulaceae fosilosi Calystegia silvatica novii
tizarinds unlu seh vo pas goboloklori tapilmisdir. Buraya aid Boraginales sirasi Echium L., Nonea Medik,
Symphytum L., Myosotis L. cinslari tizarindo asasen unlu sehlors aid miixtolif novler vo az sayda oomiset
goboaloklor miisahids edilmisdir.
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Cadval 2. Dekorativ otlarin tizarinds rast gelinan gébalok névlarinin taksonomik tarkibi.

Sinif Sira Foasilo Gobolak taksalar

CHROMISTA, OOMYCOTA, Peronosporea

Incertae sedis Albuginales

Peronosporales

Albuginaceae
Peronosporaceae
Oomycetes

Albugo resedae (Jacz.) Cif. & Biga
Peronospora nonneae Jacz. & Sergeeva.
Peronospora pratensis Syd.
Peronospora ranunculi Gdum.

ASCOMYCOTA, Pezizomycotina

Dothidiomycetes  Botryosphaeriales

Capnodiales

Phyllostictaceae
Mycosphaerellaceae

Leotiomycetes Erysiphales Erysiphaceae

Helotiales Incertae sedis

Phyllosticta trifoliorum Barbarine

Cercospora primula Fautrey

Cercospora verbascicola Ellis. et Everh.
Ramularia betonicae Khokhr.

Ramularia filaris Fresen.

Ramularia galegae Sacc.

Ramularia gerani (Westend.) Fuckel.
Ramularia macrospora Fresen.

Ramularia primulae Thiim.

Ramularia ranunculi-oxyspermi Lobik.
Ramularia stachydis (Pass.) C.Massal.
Golovinomyces cichoracearum (DC.)V.P.Heluta
(Syn.: Erysiphe cichoracearum DC.)

Erysiphe astragali DC.

Erysiphe cichoracearum f. centaureae- jaceae
Jacz.

Erysiphe cichoracearum f. senecionis Jacz.
Erysiphe communis (Wallr.) Schitdl.

Erysiphe communis f. lythri Jacz.

Erysiphe convolvuli DC.

Erysiphe horridula f. echii-myosotidis S. Blumer
Erysiphe horridula f. nonneae Jacz.

Erysiphe horridula f. symphyti S. Blumer
Erysiphe labiatarum f. nepetae Jacz.
Golovinomyces cynoglossi (Wallr.) V.P. Heluta
(Syn.: Erysiphe asperifoliorum Grev.)

Oidium erysiphoides Fr.

Podosphaera balsaminae (Wallr.) U.Braun &
S.Takam (Sphaerotheca balsaminae (Wallr.)Kari)
Cylindrosporium violae Sacc.

BASIDIOMYCOTA, Pucciniomycotina

Pucciniomycetes  Puccinales Coleosporiaceae
Incertae sedis

Melampsoraceae

Phragmidiaceae

Pucciniaceae

Coleosporium inulae Rabenh.

Aecidium inulae-heleni Const.

Melampsora lini (Ehrenb.) Thiim.
Frommeélla tromentillae (Fuckel) Cummins & Y.
Hitatus (Syn.: Frommea tormentillae (Fuckel)
U.Braun)

Phragmidium fragaria G. Winter
Phragmidium potentillae (Pers.) P.Karst.
Puccinia behenis G.H. Otth

Puccinia carthami Corda

Puccinia convolvuli (Pers.) Castagne
Puccinia gentiana (F.Strauss.) Link.

Puccinia menthae Pers.

Puccinia orchidearum-phalaridis Kleb.
Puccinia recondita Roberge ex Desm. (Syn.:
Aecidium asperifoli Pers.)

Uromyces verruculosus Berk. & Broome

65



AMEA Botanika institutunun elmi asarlori, 2016-c1 il, XXXVI cild

Mikoloji tadgiqatlar: Taksonlarin sistematik qruplar iizra paylanmasi. Oomycota sobasi. Dekorativ
otlar iizarinda bu sobays aid toyin edilmis niimunoalor biri Oomycetes, digari iso Incertae sedis hesab edilon
sinifloro aiddir. Incertae sedis sinfino aid Albuginales sirasinin Albuginaceae fosilosi Albugo resedae (Jacz.)
Cif. & Biga novii ilo geyd edilib. Oomycetes sinfino aid Peronosporales siras1 Peronosporaceae fasilosindon
Peronospora cinsinin 2 névii tayin edilib.

Ascomycota sobasi. Gobaloklor Pezizomycotina yarimsobasinin Dothideomycetes, Leotiomycetes vo
Lecarnomycetes siniflorinin biri Incertae sedis olmagla 5 fasilays, 10 cinso aid 17 név vo 18 nov mixtalifliyi
olaraq toyin edilmisdir. Dothideomycetes sinfi Botryosphaeriales vo Capnodiales siralarindan ibaratdir.
Botryosphaeriales sirasi Phyllostictaceae fosilosine aid Phyllosticta trifolium Barb. Novii ilo geyd edilib.
Capnodiales sirast Mycosphaerellaceae fosilosinin Cercospora (2) vo Ramularia (8) cinslorino aid 10 névle
tomsil olunub.

Leotiomycetes sinfi Erysiphales vo Helotiales siralarina aid gobolok niimunalorini birlogdirir. Erysiphales
sirasinda Erysiphaceae fasilasinin Erysiphe, Golovinomyces (U. Braun) V.P. Heluta, Leveillula G.Arnaud,
Oidium vo Podosphaera Kunze cinslarins aid 14 taksa qeyd edilmisdir. Helotiales sirasina goaldikds, fasilasi
Incertae sedis olan bir névla - Cylindrosporium violae Sacc. gostarilib.

Belaliklo Ascomycota nov torkibina géra 12 teleomorf va 14 anamorf cinsdon ibarstdir. Teleomorf
gbboaloklor asason Erysiphe, Golovinomyces vo Podosphaera cinslorine aid névlardir. Anamorf gobaloklar
Cercospora, Cylindrosporium, Oidium, Ramularia vo Phyllosticta cinslorins aiddir.

Basidiomycota sobasi. Pucciniomycotina yarimsobasinin Puccinomycetes sinfinin, Puccinales sirasinin
bir fosilosi Incertae sedis olmagla Aecidium (1) cinsino Phragmidiaceae fasilosi Frommeélla (1) va
Phragmidium (2), Melampsoraceae fasilosi Melampsora (1), Coleosporaceae fasilasi Coleosporium (1),
Pucciniaceae fasilosi Puccinia (7) vo Uromyces (1) cinslorine aid 15 névls geyd edilib.

Yuxarida gostorilonlora asason deys bilarik ki, Ascomycota sobasi gobalok ndvlarinin vo elocs do sahib
bitki sirasina gora zongin sakilds tomsil olunmusdur. Askomisetlors (26), bazidiomisetlora (14) vo oomisetlora
(4) aid gobaloklarin boyiik oksoriyyatini obligat parazitlor toskil edir. Bozi novlar yarpaq va govdo lokalori
amola gatirir va onlarin patogenlik xiisusiyyatlori miibahisali ola bilar vo slaves todgigatlar tolob edir.
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PE3IOME
I'puonbl JexopatuBubix Tpas I'younckoro u I'ycapckoro PaiionoB AzepOaiigikana
II.H.AraeBa
Hucmumym 6omanuxu HAHA, baxy, badamoap 40, Baxy AZ1004, Azepbaiioscan

JlexopaTuBHBIE TpaBSHUCTBIC pacTeHusi, coOpanHbsle B ['yba-I'ycapckom paitonax B 2013-2016 romax
orpeJiesieHbl 0 MOP(OJIOTHYECKUM TPU3HAKaM. BbIsSBICHBI cHMOTOMBI TpHOOB Ha moBepxHOcTH Oonee 200
oOpasmos TpaB. UnertudurupoBansr 40 Bua0B TpaB oTHOcsAmmecs K 32 ponam, 20 cemeiictBam, 14 mopsiakam
U3 Pa3HBIX PACTHTENBHBIX Ipymil. ['puObl mpenctaeneHsl 44 TakcoHAMH, NpUHAJICKANIHE K 5 ceMeiicTBam
(ommu w3 Hux Incertae sedis), 7 mopsakam, 11 cemeiictBam (nBa u3 Hux Incertae sedis) u 16 pomam. U3
pactenuii Tonbko Ha Buae Ranunculus elegans C.Koch. BeisBieHO aBa BHIa rpuba ¥ TOJNBKO OJWH BUJ -
Cercospora primula Fautrey 6but HalifieH Ha IBYX paCTEHHM, OTHOCSIIIMXCS K Pa3HBIM TPYIIIAM.

Knrouesvle cnosa: dexopamusnvie mpaswvi, 2pudvl, 6Uo, pod, MAKCOH

SUMMARY
Fungi on the Ornomental Grasses of Quba-Qusar Districts of Azerbaijan
P.N.Aghayeva
Institute of Botany, ANAS, Baku, Badamdar 40, AZ1004, Azerbaijan

Ornamental grasses collected in Quba region in 2013-2016 years have been identified based on
morphological features. Fungal symptoms were revealed on the more than 200 plant specimens. Plants have
been identified as 40 species belonging to 14 orders, 20 families, 32 genera of various plant groups. Fungi have
been identified as 44 taxa residing to the 5 classes (one of them Incertae sedis), 7 orders, 11 families (two of
them Incertae sedis) and 16 genera. Two fungi have been detected on Ranunculus elegans C.Koch. and also
only Cercospora primula Fautrey have been found on two different plant species.

Key words: ornamental grasses, fungi, grass, species, genera, taxon
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Miixtalif 9kin Sxemlarinin Alma Bitkisinin
Mikoz Qurumasina Tasiri

M.M.Qurbanov” '
Azarbaycan Meyvagilik va Cayiliq Elmi-Tadgiqat Institutu”
e_mail: mcetil926@gmail.com

Magqaloda MM 106 calaqaltisi iizoring vurulmus alma bitkisinda 5x3m, 4x3m, 4x2m akin sxemlardan
asili olaraq mikoz quruma va onun intensivlik daracaslari oyronilmisdir. Aparilmis tadqigatlarin naticasi
kimi nisbatan genis akin sxemlarinds mikoz qurumanin zaif inkisaf etdiyi miiayyanlosdirilmisdir.

Acar sozlor: mikoz quruma; miixtolif akin sxemlari: gara Xargang, sitosporoz

GiRisS

Respublikada 1995-ci ilds aparilmis torpaq islahatindan sonra baggiliq durgunluq vaziyystindon tadricon
¢ixmis va 1998-2000- ci illordon baslayaraq yeni inkisaf yoluna godom qoymusdur. Homin illordan baslayaraq
fermerlor miixtolif okin sxemli, o ciimlodon 6x4m; 5x3m; 4x4m; vo 4x3m sxemli baglar salmagaiistiinlik
verdilor. 2003-cii illordon baslayaraq M-9 Pajami-1; MM-106 cirtdan vo yarimcirtdan calaqaltilari tizarindo
miiasir tolobloro cavab vers bilon 4x1m; 4x1,25m; vo 3,5x0,8 akin sxemlorinda, texnologiya iizro yeni intensiv
tipli alma baglart salindi vo hal hazirda belo baglarin @imumi sahosi respublika tizro 1500-ha-dan ¢oxdur.
Miixtalif okin sxemlarindan, corgs aralarimin saxlanmasindan, calaqalti formalarindan, homginin aqrotexniki
becarilma gaydalarindan asili olaraq alma bitkisindo mikoz quruma formalari bu vo ya diger daracads inkisaf
edir (Qurbanov 2013, Qurbanov va b. 2014).

Tadqigat isinin moagsadi miixtalif okin sxemlorindon asili olaraq alma bitkisindo mikoz qurumanin

yayilmasi, inkisaf doracalorinin 6yronilmoasi vo onlara qars1 miibariza tadbirlorinin tokmillagdirlmosi olmusdur.

MATERIAL VO METODLAR

Todgiqat isi vo miisahidalor Az.ETB va SBi-nun Zordabi Elmi Tocriibs Bazasmin 5x3m; 4x4m; 4x2m
sxemlori ilo 2008 va 2012-ci illords okilmis alma baglarinda aparilmisdir. Todqigatin obyekti alma bitkisinin
Qrani smit vo Simirenko reneti sortlardir. Alma bitkisindo miisahido edilon mikozlarin téradicilori uygun
adobiyyatlara asasan toyin edilmisdir (ITotnaitayk 1976, Kyp6anos 2015).

NOTICOLOR VO ONLARIN MUZAKIROSI

Quba-Xagmaz bolgasinin miixtalif okin sxemli alma baglarinda mikoz qurumanin yayilmasi vo inkisaf
daracalarinin miiayyanlogdirmak magsadi ilo 2012-2014-cii illorde miivafiq metodika osasinda 32 marsrut
tadgiqatt aparilmisdir. Marsrut tedgiqatlar1 zamani mikoz qurumaya sobab olan gara Xargang, sitosporoz,
fitoftoroz, sothi nekroz vo digor xostoliklora digget verilmigdir. Todgiqatin naticalori 1 sayli codvelda
verilmisdir.

Cadval 1. Quba-Xagmaz bolgasinin alma baglarinda mikoz qurumanin yayilmasi

Sira | Xastaliyin yoluxmasi fllor Orta giymot
(%) (%)
say1 2012 2013 2014
1 Yayilmasi 29,6 24,3 211 25,0
2 Inkisaf dorocosi 9,5 7,8 6,9 8,1

Codval 1-don goriindilyii kimi 2012-2014-cii iller arzinds Quba-Xagmaz bdlgasinin alma baglarinda
mikoz qurumanin yayilmasi 25,0%, inkisafi doracasi iss 8,1% olmusdur. Mikoz qurumanin 2012-ci ilds
nisbaton yiiksok olmasina sobob homin ilin yanvar -fevral aylarinda qisin oldugca saxtali kegmasi Vo miitlaq
minimum temperaturun -28°C-ya godar enmasi naticasinds qislamaya zsif getmis agaclarin siirokli saxtalarin
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tosirindon qurumaya moruz galmasi olmusdur. Qurumaya Sabob olan gara Xargang, sitosporoz va digar
patogenlorin nekrozlarin zoiflomis agaclarda daha ¢ox inkisaf etmosi miisahido edilir.

Miixtalif okin sxemlarindan asili olaraq alam agaclarinin mikoz qurumaya maruz qalmasina aid todgigat
Vo tacriiba islori Meyvagilik vo Cayeiliq ETI-nun 2008-ci ildo okilmis vo 5x3m; 4x3m vo 4x2m okim sxemli
alma baglarinda aparilmisdir. Qeyd edok ki, hor li¢ bagda alma sortlat MM 106 calaqaltis1 {izarins
vurulmusdur. Hor ti¢ okin sxemlorinds cargo aralari qara herik altinda saxlanilmigdir.

Inokulasiya isi qara xor¢ong (Botryosphaeria stevensii Shoemaker, Syn.: Sphaeropsis malorum Peck.) vo
sitosporoz (Cytospora capitata Schulzer & Sacc.) patogenlarinin tomiz inokulyumlari ilo aparilmigdir. Tocriiba
isinin naticalori 2 va 3 sayl codvoallords verilmisdir.

Cadval 2. Miixtalif okin sxemli alma baglarinda bitkilarin gara xergong patogeni ilo yoluxdurmanin naticalori.

okin | Okildiyi Sortun adi Xastaliyin Mlor Orta
sxemi il (%) giymat
2012 2013 2014 (%)
Qrani Smit yayilmasi 12,5 8,3 16,7 12,5
Inkisaf 4,2 3,1 52 4,2
daracasi
5x3m 2008
Fuji Yayilmasi 8,3 16,7 4.2 9,7
Inkisaf 3,1 5,2 2,1 3,5
daracasi
Qrani Smit Yayilmasi 16,7 20,8 12,5 16,7
Inkisaf 4,2 6,3 4,2 49
doracasi
4x3m 2012
Fuji Yayilmasi 12,5 20,8 25,0 19,4
Inkisaf 3,1 5,2 7,3 5,2
daracasi
Qrani Smit Yayilmasi 20,8 29,2 25,0 25,0
Inkisaf 6,3 8,3 7,3 7,3
daracasi
4x2 2012
Fuji Yayilmasi 25,0 37,5 29,2 30,6
Inkisaf 6,3 10,4 7,3 8,0
doracasi
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Cadval 3. Miixtalif okin sxemli alma baglarinda bitkilarin sitosporoz patogeni ils yoluxdurmanin naticalori

(Zordabi ETB, 2012-2014-cii illar).

okin | Okildiyi Sortun adi Xastaliyin Mlor Orta
sxemi il (%) giymot
2012 2013 2014 (%)
Qrani Smit yayilmasi 4,2 8,3 4,2 5,6
Inkisaf 1,0 2,1 2,1 1,7
doracasi
5x3m 2008
Fuji Yayilmasi 0 8,3 4.2 4.2
Inkisaf 0 3,1 1,0 14
daracasi
Qrani Smit Yayilmasi 8,3 4.2 8,3 6,9
Inkisaf 3,1 1,0 3,1 2,4
daracasi
4x3m 2012
Fuji Yayilmasi 4,2 12,5 0 5,6
Inkisaf 2,1 3,1 0 3,8
doracasi
Qrani Smit Yayilmasi 4.2 12,5 8,3 8,3
Inkisaf 2,1 4,2 2,1 2,8
daracasi
2012
4x2
Fuji Yayilmasi 25,0 37,5 29,2 30,6
Inkisaf 6,3 10,4 7,3 8,0
doracasi

2 Vo 3 sayli coadvallardon goriindiiyli kimi qara xar¢ang Vo sitosporoz patogenlori 5x3 m va 4x3 m okin
sxemlori tizra olan bitkilordo 4x2 m sxemi ilo miiqayisodo zoif aktivlik gdstoro bilmislor. Hor 2 patogenin
aktivliyi 4x2 m okin sxemi olan variantda daha ¢ox miisahids edilir ki, bu da bitkilarin nisbaton six okilmasine
gora zoiflomoasi ils izah olunur.

YEKUN NOTICO

1. Qara xar¢ong Vs sitosporoz patogenloari nisbaton zsif patogen olmagqla yanasi, miixtalif akin sxemli va yash
baglarda nekrozlarin yaranmasina sabab olurlar.

2.  Six okin sxemli (4x2 m daha six) baglarda, genis okin sxemli (4x3; 5x3 m va s.) baglarla miigayisado
bitkilarin yoluxmast 1,5-3,2% ¢ox olmusdur.
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PE3IOME
Bausinue Pazanunbix Cxem Iocaaku Ha Muko3Hoe Y cbixanus S10,10Hu
M.M.Kyp6anoB™
Hayuno—Hccredosamenvckuii Mncmumym I[liodoeoocmea u Yaesoocmea,
Munucmepcmea Cenvcrkozo Xossiicmea

B cratbe maetcsi cBeACHUS O PACIPOCTPAHCHUW M CTEMCHH PAa3BUTHS MHKO3HOTO YCHIXaHWs sSOJIOHU B
Ky0a-Xaumacckoli 30He. YCTaHOBJICHO YTO Pa3BUTHE MHKO3HOIO YChIXaHHS HaOJFOJaeTCsl B 0oJiee TUIOTHBIX
CXEMax MOCaJKH SOJIOHHU.

Knrouesvle cnosa: muxosnoe ycvlXanus, pasHvle cxeMvl NOCAOOK, YEPHDLIL PAK, CUMOCHOPO3

SUMMARY
Effect of Different Planting Schemes on Mycosis Causing Canker of Apple Tree
M.M.Kurbanov”
Scientific-Research Institute of Fruit and Tea Growing of the Ministry of Agriculture”

The article provides information on the distribution and degree of development of cankers on apple tree in
Quba- Khachmas zone. It was found that the development of cankers is observed in denser planted apple tree
schemes.

Key words: fungal cankers, various planting, Botryosphaeria canker, Cytospora canker.
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Karaviizkimilorin Sistematikasina Dair

S.C.ibadullayeva, P.V.Ziilfiiqarova, Z.B.Babayeva
AMEA Botanika Institutu
ibadullayeva.sayyara@mail.ru

Maqalada Karaviizkimilar - Apiaceae Lindl. fasilosinin sistematikasina dair bir sira malumatlar
verilmisdir. Fasilonin ii¢c yarimfaslasindan Apioideae aid olan cinslor toxumlariin qurulusundaki farge
Va qohumluq slaqgalaring gora 3 tribaya ayrilmisdir: qarisiq tiikciiklii, sart vo tikanh toxumlular -
Torileae; yuvarlaq va ya kalo-kotiir toxumlular - Biforeae;  hamar, konarlari ¢ixintih, qabirqah va
qanadh toxumlular — Heracleae. Apioideae yarimfasling aid olan novlords toxum qurulusundaki fargdan
basqa, yarpaqda, cigokda, sargi va sargiciqlarimin qurulus miixtalifliyinds névlar arasinda kaskin farq
yaradan digor sistematik nisanslor askar edilmisdir. Novlarin, elaca da cinslarin tayininda bunlarin vacib
alamatlar kimi nazars alinmasi magsadauygundur.

Acar sozlor: Koraviizkimilor, Apiaceae, sistematika, toxum, yarpaq, ¢i¢ak, morfoloji alamatlor, diagnostik
nisanalor

GiRisS

Yer kiirasinin flora biomiixtalifliyinds yayilan va név sayma gors on boyiik fasilalardon (300 cins va 3000
— don ¢ox nov) biri olan Karaviizkimilar - Apiaceae Lindl. (CatirgigoKlilor -Umbelliferae Juss.) fasilasinin oksar
novlari ilk dofo K. Linney [41] torofindon tosvir edilmis, fasilonin &yronilmesinds vacib kriteriya kimi
karpoloji gostoricilor asas gotiirilmiis [7-13, 28, 29, 35,40,48], filogenetik vo ya sadoco olaraq morfoloji
noqteyi nozardan asason toxumun va kasacigin qurulusuna digqoet yetirilmisdir [4, 14, 20, 24, 30-32, 34, 38,
47].

Sonraki dévrlorda homsorhod regionlarda, Tiirkiys, iIran vo Qafgaz flora biomiixtolifliyinda klassiklor
toxumun taksonomik qurulusuna gora névlari tasvir etmisdirlor [15-19, 23, 25, 26, 27, 33, 36, 37, 43].

Miiasir botanika elmindo taksonlarin sistematik noqteyi-nozardon dogiglosdirilmasinds xromosom sayinin
oyranilmasina vo DNT analizlorina daha ¢ox fikir verilir. Bu cohotdon Apiaceae fasilasinin niimayandslori
alimlarin digget moarkoazinds olmusdur [3, 5, 21-22, 45-46].

Son illords Azorbaycan florasinda rast golon Koroviizkimilorin yayilmasi, ehtiyati, ekoloji vo faydali
xususiyyatlori  Oyronilmisdir. ~ Koroviizkimilorin ~ Azorbaycanin ~ flora  biomiixtalifliyindoki ~ rolu
miioyyonlosdirilmis, fasilonin 76 cinsins aid 187 ndviin va bir variasiyanin yayildigi tosdiq edilmisdir. Fasiloya
aid 5 cins, 22 ndv va 1 variasiya «Azarbaycan florasiynin galacok yeni nasrine daxil edilmis voa 19 ndviin yeni
yayilma saholori askar edilmisdir. Ik dofo olaraq Azorbaycanda Koroviizkimilorin formalasmasi yollari, nadir
Vo nasli kasilmokds olan novlarinin miihafizasi todbirlari islonib hazirlanmisdir [1,2].

Lakin bu tadgigatlardan 10 ildan ¢ox kegmis vo Azarbaycan florasinda Karaviizkimilarin yeni taksonomik
torkibinin sistematik tohlil edilmasi o climlodon taksonlari tobistdo miioyyanlogdirmok iigiin orgnlarin forgli
diagnostik slamatlarinin da nozars alinmasi garsiya qoyulmusdur.

MATERIAL VO METODLAR

Tadqigat isi 2005-2016-c1 illordo ¢6l marsrutlari, ekspedisiya vo yarimstasionar — goraitdo aparilmigdir.
Obyektdo Azorbaycanda yayilan Apiaceae Lindl. fasilosinin doniz soviyyssindon miixtolif yiiksoklikda
yerlogan tabii cografi yerlari ohato edon névlari Gyranilmigdir. 200-don ¢ox herbari materiallar1 toplanilmig, 50-
9 Qodor geobotaniki tosvir aparilmisdir. Materiallarin iglonilmoesinds klassik botaniki floristik, sistematik,
areoloji, ekoloji vo statistik metodlardan istifads edilmisdir [6, 25, 33, 41]. Floristik vo metodik ekspedisiyalar
Nax¢ivan MR-in Ordubad, Culfa, Sahbuz, Sorur, Kongorli, Sadorok vo Babok rayonlarinda; Boyiik Qafgazin
sorqi vo gorbinds, Soki-Zagatala bolgasinds, Quba dag massivinds; Kigik Qafgazin simalinda; Kiir-Araz
ovaliginda; Muganda; Abseronda; Qobustanda; Talisin Diabar, Zuvand, Lonkoran dagligi va Lonkoran
ovaliginda; Samur-davagi ovaliginda; Abseronda donizkonar: qumsalliqlarda aparilmigdir.

Fasilonin 6yranilmasinds miiqaisali morfoloji, cografi vo areoloji metodlardan istifade edilmisdir [16, 22,
24].

NOTICOLOR VO ONLARIN MUZAKIROSI
Karaviizkimilor vo ya Catirgigoklilor (Apiaceae Lindl.=Umbelliferae Juss.) fosilosi ikilopalilor
sinfina va ¢atirgigokkimilar sirasina (Umbelliflorae) aiddir.
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Meyvo perikarpiyadan, qigirdaqli endospermdon vo riiseymdoan ibarstdir. Perikarpiya toxumun geyimi
kimidir (integumentum), bu qat iri parenxim hiiceyradon ibarotdir, plazmani 6ziindo saxlayir vo endokarp
adlanir (endocarpum), ondan sonra galon galin tabaga mezokarpiya (mezocarpus), sort qalin divarli tabags iso
ekzokarp (exsocarpum) adlanir. Mezokarpiyada vertikal kanallar vardir ki, onlara yag toplanir (vittae).
Fosilonin oksor novlorindo onlar 2-5 odod arasindadir, bozon do ¢ox olur. Ruseym ikiyuvalidir, iki
merikarpiyadan ibaroat olan meyva sarvari, yumurtavari, yast1 vo s. quruluslarda rast galinir vo tam yetigon
zaman iki hissays ayrilir. Hordon merikarpiya ayrilmir (Coriandrum L.) vo ya merikarpiya olur, lakin bdlinmiir
(Oenanthe L.). Merikarpiyalarda 5 adad dorin va ya zaif gabirgalar vardir. Hordon gabirqalarin tigli toxumun
tizorindo, ikisi iso yanlarda olur, bazon heg¢ nozoro ¢arpmayacaq dorocadadir, bozon do gabirqalar efir yagi
kanali rolunu oynayir.

Karaviizkimilarin kokii ¢ox vaxt saquli, otli vo yogun (Heracleum L., Angelica L., Smyrniopsis Boiss.,
Apium L., Petroselinum Hill.), bazan slindrik va ya toppuza oxsar olur (Sium L., Chaerophyllum L.). Gévdasi
adaton dairavi, hamar (Foeniculum Hill., Anthriscus Pers.), hardon sirimli (Pimpinella L., Torilis Adans.,
Pastinaca L., Visnaga Mill., Bunium L.)

Vo ya qabirqali (Prangos Lindl., Heracleum L.), tiikciiklii (Chaerophyllum L., Torilis Adans.), daxildon yumsaq
6zakli (Peucedanum L., Pimpinella L.) va ya i¢i bos olur (Heracleum L., Angelica L.), bazan iss bitkinin tam
yetismo fazasinda gévdos daxildon yumsaq 6zakla dolur (Macrosciadium Schur).

Yarpaglari saplagli (Hydrocatule L., Carum L.) vo enlidir (Ferula L.). Yarpaq qmn1 agiq, bagli, uzunsov vo
ya enlidir. Yarpaqlar qina uygun olaraq yumru, névbali, hardon milomildir (Angelica L., Falcaria Hill.).
Yarpaq ayalarinin kanarlar1 tam (Bupleurum L.), misarvari (Sium L.), digvari (Heracleum L.) va ya hasiyalidir
(Macrosciadium Schur). Cigak taci sorbast disciklidir. Logoklori vo erkokciklori adoton 5 odaddir. Kigik
cicoKlori miirokkob ¢otirdo (Sanicula L.) va ya sado ¢otirdo (Smyrniopsis Boiss., Bilacunaria M.Pimen. &
V.Tichomirov), hardan topada (Eryngium L.) toplanir. Hom sads vo ham do miirokkob ¢otir bir ne¢a adaddir.
Onlardan biri markazi gévdanin tizerinds, galanlar isa yan budaglarda yerlosir. Cigayin agilmasi aktinomorf va
bazi cinslordo zigamorfdur (Heracleum L., Angelica L.). Konar lagaklari bir az boyiikdiir. Kasa yarpaqlari
adoton  besdisciklidir (Turgenia Hoffm., Smyrniopsis Boiss.), hardon disciklorin say1 {ig-dord odod olur
(Scandix L.), bazon disciklor ¢ox kic¢ik (Falcaria Fabr.), bozon do heg¢ goriinmayacok dorocadadir
(Aphanopleura Boiss.).

Sarg1 yarpaqciglart tam (Bupleurum L.), yarilmiglolokvari (Echinophora L.), konarlar1 tind yasil
(Anthriscus Pers.) vo ya qirmizi (Peucedanum L.) olur. Adaton say1 bes olan tez tokiilon vo ya bir miiddot galan
miixtolif rongli logoklori vardir.

Biitiin bu sadalanan olamotloro géro Apiaceae fasilosi ii¢ yarimfasiloys boliniir: Hydrocotyloideae,
Saniculoideae vo Apioideae [25].
|. Hydrocotyloideae Drude yarimfasilosi: endokarpi agacvaridir, siituncuq vo yag yollar1  yoxdur. Meyvalari
yanlardan koskin sixilmigdir. Ortadaki qabirgaya bitisik olan komissura nazikdir, yarimmeyvalorinin tizorindo
5-9 odad gabirga vardir, tosadiifon yanlarda da qabirgalara rast olunur. Yarpaqglari tam, gévdasi diiytinlordon
kok salan, ¢oxillik bitkilardir. Bir cinsla tamsil olunur - Hydrocotule L.

Il. Saniculoideae Drude yarimfosilasi: endokarp yumsaqdir. Hamasgicok sada ¢otirdo vo ya topads toplanir.
Meyvalarinin tizori qabigla ortiilii, tikanhi vo ya tikciikli olur. Cigoklori sado ¢otirdo vo ya topadadir.
Qabirgadaxili v ya gabirqalarin tizorinds yerlagan siituncuglari iridir.

I11. Apioideae Drude yarimfasilosi. Endokarp yumsaqdir, parenximdir. Hamasgicok miirokkab ¢otirds toplanir.
4 cinsla tamsil olunur- Sanicula L., Astrantia L., Actinolnma Fenzl vo Eryngium L.

Azorbaycan florasinda rast olunan fasilonin miiasir niimayandslorinin demok olar ki, asasi Apioideae
yarimfasilosinds toplanmigdir.

Apioideae yarimfasilasine aid olan asas cinslori toxumlariin qurulusundaki farge vo qohumlugq olagalorine
gora 3 tribaya ayirmaq olar: qarisiq tiikciikli, sort vo tikanli toxumlular - Torileae; yuvarlaq vo ya kolo-kotiir
toxumlular - Biforeae; hamar, konarlar1 ¢ixintili, gabirqali va ganadli toxumlular - Heracleae.

Cinslar asasan politip: Heracleum L., Pimpinella L., Bupleurum L., Torilis Adans., Chaerophyllum L.,
Bunium L., Ferula L. Prangos Lindl., Eryngium L., Oenanthe L., Seseli L., Carum L. va s. Onlar
Azarbaycanda fasilonin floristik spektrinda halledici rol oynayirlar. Digar cinslor isa yalniz bir novls fasiloda
tomsil olunaraq sanki monotip cins rolunu oynayirlar. Politiplarin oksarriyyati simal boreal vo arktik moansali
novlar olub, asasan doaniz saviyyssindon 1100-3600 m arasinda genis diapazona malikdirlor. Ondan bir az asag1
endikca doniz saviyyasindon 700-1000 m hiindiirliikds tok novlii cinslor iistiinliik togkil edir. Bunu iki noqteyi-
nazordon izah etmok olar: ya cinslor xalq teSorriifat shamiyystli névlardan ibarat olub asrlor boyu insanlarin
tosarriifat foaliyysti noticasinds areallar1 daralmus, cinslorin yeni névlori {iglin hibridlosmo yaranma ehtimali
olmamugdir.
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Digor torofdon ekoloji analiz naticasinde miioyyan edilmisdir ki, g¢otirgicoklilorin oksarriyyati
mezofitlordir. Olverissiz kserofit sorait onlarin névlarinin amologalmoasine mane olmusdur. Bu sabsbdon do
fasilonin goxnévla tamsil olunan cinslari (30 cins), tok névls tomsil olunanlardan (45 cins) azdir.

Foasiloys aid olan bitkilor ¢oxillik, birillik vo ikiillik ot bitkilori oldugu halda, tesadiifon kol
bitkilarino do (Bupleurum fruticosium L.) rast goalinir. Onlarin boyiik oksarriyyati hosaratlar vasitasilo
tozlanir, bu da onlarda proterandriya oldugunu bir daha tosdiq edir. Bu qrupa aid olan ndvlor
merikarpiyalarin  komoyi ilo anemoxor vo ya ekzozooxor yolla yayilirlar. Ciinki fasilonin
niimayandalorinin toxumlar1 xirdadir vo merikarpiyalara ayrilirlar, oksor novlordo merikarpiyalar
tikanli oldugu ti¢lin ekzozooxor yolla daha asan yayila bilirler (Torilis L., Daucus L, Orlaya Hofmm.,
Anthriscus Pers., Astrodaucus Drude, Turgenia Hoffm. va S.). Bozon mexanoxor yani ballistik yolla
yayilan cinslara do rast galinir (Scandix L.).

Aparilan ¢6l miisahidolori vo herbari fondunun toftisi zamami fosiloyo aid olan névlerds toxum
qurulusundaki farqdan basqa, ndvlar arasinda kaskin forq yaradan digor slamotlars do rast galinir, mosalon:

- cinslorin oksariyystindo gévdonin asagisinda, koko yaxin hissodo fibroz boyun olur, basqa sozls,
kokiimsov lifli tellorlo 6rtiilmiis olur vo bu slamot hor bir névds &ziinamoxsusdur. Cox nadir hallarda
fibroz boyun olmur.

- yarpagin formalari: miirokkob yarpaqlarda 2 osas olamot agkar edilmisdir: yarpaqgda seqmentlor oldugda
yarpaq lovhalori davamedici olmur; ayalidirsa  yarpaq 16vhalari davam edir. Taksonlarin miirokkob
catirini ohato edon yarpaqlar da asas taksonomik gostaricilordon hesab edils bilor.

- taksonlarin sargi vo sargiciglarinin qurulus miixtolifliyi, olub-olmamasi da osas oalamotlordon sayilir.
Sargilar miirokkob ¢otirin ilk ganadlar1 vo ya sados ¢otirin ayaqlari olaraq nisbi oslamat dasidigi halda,
sargiciglar miitloq slamat sayilir, ¢iinki onlar ¢igayin asasini qoyur.

Qeyd edildiyi kimi fosilonin sistematikasinin 6yranilmasinds asas kriteriya kimi toxumun qurulusuna fikir
verilir. Lakin névlarin toyini zamani bu homiso miimkiin olmur. Herbari kolleksiyalarinin toplanmasi va
gruplasdirilmasinda taksonlar1 tokca toxum qurulusuna goérs toyin etmok miimkiin deyil, ¢linki toxumun tam
inkisafi orta hesabla 25-30 giino basa ¢atir vo bu miiddat orzinds toxumda bozi ikinci asas olamatlor formalasir,
mosalon: yanlardan qanadlar1 ¢ixir, tizorindo vozli ziyilciklor amalo golir, kalo-kétiirliikk yaranir, buruncuq
uzanir Vs s., lakin herbari materiallarinda yarpaqda, gigokdos, gévdads Vs s. xas olan spesifik digar slamatlor bu
zaman 0z oksini tapa bilmir. Herbari elo olmalidir ki, orada bitkinin biitiin orqanlarin1 segmak miimkiin olsun.
Fosilonin taksonlarmi bir-birindon kaskin farglondiron diagnostik nisanalor nazors alinaraq hesab edilir ki,
taksonlarin toyin edilmasinds yuxarida gostarilon slamotlor vacib taksonomik nisanslordir. Ciinki toxum tam
yetison dovrde gbévdanin osas yarpaglari, sarg1 va sargiciglarin yarpaqciglari artiq qurumus olur va ¢ilpaq
qurumus govdonin iizarinds quru ¢atir vo toxum qalir ki, bu da herbari tiglin yararli hesab edilo bilmoaz.
Kolleksiyalarin toplanmasi tam ¢i¢goklomo vao meyvalomoanin baslangicinda olduqda, yuxarida gostarilon 4 osas
alamat bitkids halo gqalmis olur, bu slamatlorls bitkilorin n6év torkibini ayirmaq miimkiindiir. Bunu nozars alaraq
fasilonin niimayandslorini herbarids asagida gostarilon diagnostik niganalora gora qruplasdirmaq olar.

Yarpaq qurulusuna gora:  yarpaqlar sada, govdonin osasinda 3-7 sayda; yarpaqlari 2-3 ciit lalokli vo ya
ikor-tigor boliinmiis;

Toxum qurulusuna gora: garisiq tiikkcliklii; gabirqali va ya kolo-kétiir; hamar; kenarlar1 ¢ixintili va ganadls;

Cigok qurulusuna gora: ag va ya ¢ohrayi ¢gigoklilar; sar1 gigoklilor;

Hoyati formalarina gora: birilliklar, ikiillik va ya coxilliklar.
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PE3IOME
O Cucrematuke 30HTHYHBIX
C.Ax.Uobanyanaesa, I1.B.3yandyraposa, 3.b.badaesa
HAHA Hnucmumym bomanuku
ibadullayeva.sayyara@mail.ru

B crartee mpencraBieH psa uHGOpPMAIM O CHCTEMaTHKe cemeiicTBa 3oHTHuHBIX (Apiaceae Lindl.). Bo
tdhnope Azepbaiimkana pacrnpoctpaneHsl 193 Buma, oTHocsmmecs K 69 pomaM 3TOTO ceMeicTBa. YUYHUTHIBas
pas3nuuus B CTPOCHUU CEMSIH U POJICTBEHHBIC CBSI3M, OCHOBHBIC poja mojcemelicTBa Apioideae mompasaesneHbt
Ha 3 rpynmel: Torileae — cemena »ecTkue, KOJIOYHME, CO CMEIIAHHBIM omyuieHueM; Biforeae — cemena
1IepoxoBaThie, OKypyribie; Heracleae — cemena rnaakue, peOpucTbie, KpbUiaTbie. [IoMHMO pa3nnyHHA B
CTPOCHUU CEMSIH BHJIOB 3TOI'O CeMeﬁCTBa, BBIABJICHBI TAKXKE pas3jiniusa B CTPOCHUU JIMCTHEB, IIBETKOB, O6epTOK
u OGepToqu, YTO BAXXKHO YYMUTBLIBATH MpPHU OMPEACICHUU BHUIOB U POJOB, KaAK OCHOBHBIC JUATI'HOCTUYCCKHE
npu3HaKku. Psig kpuTepueB (B LBETKAX, JIUCThIX, CEMEHAX U CTEOJSIX) 1IeIecoo0pa3Ho Takke OpaTh B OCHOBY
MIpH TPyNIUpoBKe repbapues B ['epdapHOM doHIE.

Kntouesvie cnoea: 3ommuunvie, Apiaceae, cucmemamuxa, cems, IUCM, YBEMOK, MOpgoaocuieckue
NpU3HAaKu

SUMMARY
About the Systematics of Celery
S.C.Ibadullayeva, P.V.Zulfugarova, Z.B.Babayeva
Institute of Botany, ANAS
ibadullayeva.sayyara@mail.ru

A number of information on systematization of family Celery — Apiaceae Lindl are presented in this
article. In the flora of Azerbaijan there were distributed 193 species belonging to 69 gendere of this family.
Given the differences in the structure of seeds and family ties, the main genere of Apioideae subfamily are
divided into 3 groups: Torileae-seed hard, prickly, with mixed prolapse; Biforeae-seed rough, round;
Heracleae — seed smooth, ribbed, winged.

Besides the difference in structure of the seed species of this family, it was revealed differences in the
structure of the leaves, flowers and wrappers and the main diagnostic features for determation between the
species. All of them has a great importance as a necessary features in systematization species and geners and it
is also advisable to take as a basic information in herbarisation in the Herbarium fond.

Key words: Celery, Apiaceae, taxonomy, seed, leaf, flower, morphological features
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Samaxi vo Ismayilh Rayonlarinda Yayilan Cichorium intybus L. vo Inula
helenium L. Novlarinin Areah vo Ehtiyati

~5.9.Qasimova
AMEA Botanika Institutu, Baki Badamdar sosesi, 40
sehla.qasimova.80@mail.ru

Mogalods Samaxi va ismayilh rayonlarinda yayilmis Cichorium intybus L. vo inula helenium L.
novlarinin yayilmas, fitosenotik xiisusiyyotlori va yeriistii hissalorinin xammal ehtiyati verilmisdir.

Agar sézlar: Asteraceae Dumort., Cichorium intybus, Inula helenium, proyektiv ortiik, bollug, xammal
ehtiyati, Samaxi va Ismayill rayonu

Cichorium intybus L. — Adi kasn1 (Asteraceae Dumort.) - coxillik ot bitkisidir, Hindiirliyti 20-125 sm,
gbvdasi aciq budagqhdir. Gévda dik galxan, bark, az budaqglanan, qabirgali vo qisa tiikciiklarlo ortiiliidiir.
Kokatrafi yarpaqlar rozet amolo gatirirlor. Bu yarpaq ayalar1 geyri-diizgiin bolimli, gévds yarpaglart névbali
diiziilmisdiir. Asag1 yarpaqglari oyuqlu, lalokvari boliimlii, govdoyani yarpaglari enli oturacaql lansetvaridir.
Cigoklari mavi rongli olub, dilciksakillidirlor va sobato toplanmusdir. Sobotlor tok-tok vo ya dosto soklinda
yerlasirlor. Meyvolori yumurtasokilli toxumcadir, koklori otli, siidlii sirolidir. Kseromezofitdir. Iyun-oktyabr
aylarinda ¢i¢oklayir, avqust-oktyabr aylarinda meyva verir [6].

Avropa, Kicik vo Sorqi Asiya, iran, ©fqanistan, Simali Afrika, America, Avstraliya, Yeni Zellandiya,
Rusiya, Orta Asiya vo Qafqazda yayilmisdir. Adi kasn1 Azarbaycanin biitiin rayonlarinda yayilmigdir. Arandan
orta dag qursagina kimi (doniz saviyyasindon 1800 m godar ) bitir. Yol konarlarinda, alaq yerlorindo yabani
sokildo rast golinir [6]

Cichorium intybus doarman vo qida bitkisidir. Adi kasninin tarkibinds 1,12% azotlu birlosma, 0,12% yag,
2,83% ekstrativ maddalor var. Bu bitkinin quru koklarinds 51,71 — 59,72% inulin, 2,83 — 4, 25% fruktoza vo
act qliikozid intibin var. Lakin payizda inulin artib 65,29% -o godar ¢ata bilir. Bu ndviin koklorinds inulin
olduguna goro ondan sokor alinir. Bu bitkinin torkibindo yiiksok miqdar ziilal, karbohidratlar vo mineral
elementlor vardir [23].. Koklorindo 2.5 gamm. B vitamini var. Yarpaqlarinda iso 78.9 mg% C vitamini var.
Kasnimin metanol ekstraktinda osas komponent kimi ¢ikorik tursusu miioyyon olunmusdur [8]. Bitkinin
torkibinin kigik hissasini alifatik birlosmolor vo onlarin téromslori olan terpenoidlor toskil edir. Kasninin
yarpaglarmin torkibinds saxaridlor, metaoksimorin ¢ikorin, flovanoidlar, efir yaglar1 vardir [15] va lagaklarinda
olan antosianin onlara mavi rong verir. Bu noviin koklorini qizardanda yaxsi kofe iyi verir vo basqa kofeyli
ickilara yaxs1 iy vermok ti¢iin alavs edilir. Yaxs1 bal veran bitkidir. Coxlu nektar va tozcuga malikdir [19].

Cichorium intybus uzun illardir ki, ananovi olaraq istifado olunur. Qadim Misirds bu bitkiden dorman,
gohva avazlayicisi vo bazon heyvan yemi kimi istifado edilmisdir [23].

Inulin funksional gida torkibi kimi fizioloji vo biokimyavi aktivliyi sayasindo bir sira xastaliklorin riskinin
azalmasina vo insanlarin daha yaxsi saglam olmasina sobob olur [17]. Homginin ganda sokaro ciizi tosir
gostorir vo bu da diabet xastolori {i¢lin ¢ox miinasibdir [ 15]. Hal-hazirda sonaye miqyasinda Cichorium
intybus inulinin istehsal t¢iin okilir [21]. Adi kasn1 miixtalif orqanlarinin istifadasine goro doérd miixtalif
gruplara ayrilaraq becarilir. Belo ki, Simal- qorbi Avropada, Hindistanda, conubi Afrikada vo Cilide inulin
ekstrakt1 vo gohve avazlayicisi kimi bitkinin koklari istehsal olunur. Avropa 6lkslarinds isa gongolorine gors
becarilir. Digar yerlorde yarpaglarindan ¢iy vo ya bigirilmis halda, habelo yem kimi istifads olundugu ti¢iin
becarilir. 70-ci illorin ortalarindan istifadssi daha ¢ox artmisdir [11].

Adi kasni farmakopeyaya daxil olan ofisinal dorman bitkisidir. Praktiki, eksperimental, Hind vo xalq
tobabatinds, kliniki sinaqglarda, homeopatiyada, eloco do baytarligda genis totbiq edilir.Osason 6d kisasi va
boyrok dasi, modo-bagirsaq, sokorli diabet, dalag, dori, nevroz, revmatizm, garaciyar, ateroskleroz, sariliq
xastaliklori va dis agris1 zamani istifado olunur. Torloyici, biizligdiiriicli, agrikasici, istahgatirici, sislora vo
iltihab proseslorina qarsi tosiro malikdir [3]. Bu bitkidon hazirlanmig ekstraktlardan miixtolif simptomlar vo
xostoliklorin miialicasinda istifado olunur. Xalq tobabatinds sirasindon usaqliq xor¢ongi vo sislorin miialicasi
ticiin  istifade olunur [15]. Conubi Afrikada homginin bu bitkinin yarpaq, govde ve koklerindon sariliq
xastaliyinin miialicasinds ¢ay kimi va usaqglarin mada-bagirsaqlarint tomizlomok ii¢iin sirs kimi istifads olunur
[22]. Tiirkiyads yara sagaltmaq ii¢iin yarpaqlarindan molhom hazirlanir [20].

Tozo kasni ekstraktinda zongin {izvi tursularin bazi bakteriyalara, o ciimlodon Streptococcus mutans,
Actinomyces naeslundii vo Prevotella intermedia bakteriyalarina qarsi antibakterial aktivliyi dyronilmisdir [12].
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Hal-hazirda son tadgiqatgilarin fikirlorine gora Cichorium intybus bitkisindon agir metallar tgiin
bioindikator kimi istifads oluna bilor [7; 24].

Inula helenium L. — Uca andiz (Asteraceae Dumort.) - ¢oxillik ot bitkisidir. Andizin Avstraliya vo Simali
Americada 120, Qafgazda 19, Azarbaycanda iss 13 n6vii yayilmigdir. Uca andiz ¢oxillik iri gévdali bitkidir.
Govdosi yogun, dikduran olub 80-150 sm hiindirliikdodir. Homginin budaqlanandir vo qusa tiikciiklorlo
ortiiliidiir. Yarpaglar iridir, 40-50 sm uzunlugundadir. Ust sothi zaif tiikliidiir, asag1 yarpaglarin uclari iti olub
saplaqgvaridir, konarlar1 zoif dislidir vo ya misarvaridir. Govds yarpaqlart iirok sokilli, iti uclu olub, oturaqhdir.
Kokotrafi yarpaqglart iso saplagli uzunsov, ellipssokillidirlor. Cigoklor sobat ¢igok qrupuna toplanmusdir.
Sobatlarin bir negasi bir yerds olmagqla budaqlarin ucunda yerlagirlor. Sabatlorin eni 5-6 sm, diametri 25-30 mm
catir. Sabatin kenarinda yerloson ¢igoklori qizili- sar1 dilciksokilli, ortada yerlaganlor iss sar1 rangli vo boru
sokillidirlor. Meyvasi doérdkiine, qonur rangli, kakili toxumcadir. Toxumlart 4-5 mm uzunlugunda olur. Uca
andiz yayildig1 orazidon asili olaraq iyul-sentyabr aylarinda ¢i¢oklayir, sentyabr-oktyabr aylarinda meyva verir
[6].

Atlantik, Orta vo Conubi Avropa, iran, ©fqanistan, Monqolustan, Simali Amerika, Yaponiya, Rusiya vo
Qafqgazda yayilmisdir.

Azorbaycanda Samur- Davagi ovaliginda, Nax¢ivanin dagliq hissasinds, Boyiik vo Kicik Qafqazin biitiin
rayonlarinda genis yayilmisdir. [nula helenium bitkisi asag1 dag qursagindan subalpa godor olan orazilorda
daha ¢ox rast golinir. 9sasan nom yerlords bitir [6].

Bu bitkinin kokiimsovlarinda 44% inulin vo 1-2% efir yagi, bundan basqga alantol kamforasi, d-lakton,
lakton tursusu askar olunmusdur. Bazi tadqigat¢ilar bu bitkide bir nega bioloji aktiv maddslarin oldugunu geyd
edirlor. [13]. Son tadgigatlar naticasinds uca andizin kokiindon alinan xloroform ekstraktinin tarkibinds on
komponent agkar olunmusdur: 12(13)-en-betulinie acid methyl ester, alantolactone, isoalantolactone, 11 aH,
13-dihydroisoalantolactone, macrophyllilactone E, 50, 6a-epoxyalantolactone, 3-oxo0-4(5), 11-eudesmadien-
8,12-olide, 4a-hydroxy-1B-guaia-11(13),10(14)-dien-12,8a-0lide, B-sitosterol, va stigmasterol [18].

Inula helenium L. bitkisinin koklarindan xalq tobabatinda ananavi olaraq balgamgatirici, dskiirok aleyhina,
torladici vo bakteriyalara qarsi dorman kimi istifade olunur [10].

Uca andiz farmakopeyaya daxil olan ofisinal dorman bitkisidir. EImi, praktiki, eksperimental vo xalq
tobabotindo, eloca do homeopatiya vo farmakologiyada genis totbiq edilir. ©sasan mada-bagirsaq, nafas yollart,
od vo sidik kisasi, garaciyar, agciyor voromi, sokorli diabet, bronxit vo bronxial astma, allergiya, dori,
revmatizm, epilepsiya, artrit, ateroskleroz, malyariya, qadin xastoliklori, eloca do irinli yara vo xoralar, iglomo,
podagra Vs ¢ibana qarst istifado olunur. Antihelmint, antibakterial, antifungal, antiprotozoy, gistamin, horarati
salan, balgomagatirici, torladici, hemostatik, sedativ, iltihab proseslorina garsi va sidikqovucu tasira malikdir [3].

Inula helenium bitkisinin koklorinda yeddi sesquiterpen laktonlarinin, o ciimlodon bir germakren (4p,50-
epoksi-1(10),11(13)-germakradien-8,12- olid), bir elemen (iqalan) and bes eudesmanlar (alantolakton,
isoalantolakton, 1l1a,13-dihydroalantolakton, 11a,13-dihydroisoalantolakton, 5-epoxyalantolakton), 11,13-
dehidrolakton oldugu askar olunmusdur. Bu seskviterpen laktonlarin sis hiiceyralorine (MK-1, HelLa, and
B16F10) tosiri Oyronilmis vo miioyyan olunmusdur ki, onlardan ancaq 11,13-dehidrolakton daha g¢ox
antiproliferativ aktivliyo malikdir [16]. Bu bitkinin eyni hissesindon gotiiriilmiis digor sesquiterpen laktonu
izokostunoliddir ki, ii¢ hliceyra xor¢ong xattinds (A2058, HT-29 vo HepG2) somarali sitotoksik tasir gdstorir
[9]. Bu bitkinin koéklarindan onsnovi olaraq Cin tobabotinde bodon agrilarimin miialicasinds, ishal va
parazitlorin toratdiklori xastoliklori zamani istifado olunur [14].

Kokiimsovunda saxlanilan inulindon, alantol tursusundan vo digor maddslordon likér vo araq hazirlanir.
Koklarinds inulin olduguna géra bu bitkidon sokar almaq olar. Quru kokiindon goy rongds boyaq alinir, kifayat
godar mohkom rongdir [1; 2]

MATERIAL VO METODLAR

Col islori 2014-2016-c1 illorin  yay aylarinda Samaxi vo Ismayilli rayonlarmin miixtolif orazilorinda
apartlmigdir. Col islori zamani, bitki ehtiyyatlarmm Oyranilmasi vo iimumi qobul olunmus geobotaniki
axtarislar1 metodikasma [5] esaslanaraq, Cichorium intybus vo Inula helenium bitkilorinin yayilma sahalori
dogiglosdirilmis, botaniki tosvirlor aparilmisdir vo fitosenotik xiisusiyyatlori dyronilmisdir. Oyranilon bitkilorin
rast goldiyi yerlorin qurulusu, senozlarda rast golinmosi vo proyektiv Ortiiyl, bes balli skala ilo
giymatlondirilmosi  Oyronilmisdir. Bitkinin ehtiyatt vo sixligi “Meroauka onpeneneHus  3amacoB
JIEKapCTBEHHBIX pacTeHnii” gora toyin olunmusdur [4]. Xammal mohsuldarligini miisyyonlasdirmak iigiin ¢ol
islari aparilan orazilords adi kasni bitkisi ti¢iin 1x1 m 6l¢iids, uca andiz bitkisi tigiin 10x10 m 6lgtids hesablama
meydangalar1 qoyulmusdur vo homin arazilordon yi1gilmis bitkilarlori kélgs yerlords qurudularaq quru kiitlalori
miioyyon olunmusdur.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqigatlar gostormisdir ki, Cichorium intybus bitkisi Samaxi rayonunun asasan Malham, Cuxuryurd,
Nagaraxana, Sagyan, Muganl kondlari vo Pirqulu gosabasi otraflarinda, ismayilli rayonunun iso Topgu, Basqal,
Xanagah, Talistan, Qurbanafondi vo Quganca kandlari otrafi arazilords genis sahalords yayilmigdir. C61
tocriibasi zamani adi ¢okilon arazilordon asasen Cuxuryurd, Nagaraxana, Talistan vo Topgu kondlori otrafi
arazilorinds daha ¢ox yayildigi miioyyon olunmusdur. Apardigimiz todgigatlar noticasinds miioyyan
olunmusdur ki, hamin arazislords bu bitki asason yol konarlarinda, bostanlarda, baglarda lokalor amals gatirir
va kigik qruplar soklinds rast golinir. Burada hor 1m? sahods 4-don 29-a kimi fordin oldugu miioyyen
olunmusgdur. Cichorium intybus senozlarda ikinci yarusda rast galinir. Bitki ortiiytiniinii 10-15%-ni toskil edir.
Xiisuson Nagaraxana goliiniin atrafinda aparilan miigiihidelordon molum olmusdur ki, bu arazids yayilan
Cichorium intybus bitkisi ilo yanasi 25-0 gadar ali bitki noviine do rast galinir. Onlardan Arctium lappa L.,
Tussilago farfara (L.), Onobrychis altissima Lindl., Dactylis glomeruta L., Vicia cinerea M.B., Trifolium
canescens Willd., Achillea millefolium L. va's.

Kasni bitkisi Ismayilli rayonunu Talistan vo Topcu kandlari otrafi arazilorinds senozun proyektiv ortiiyii
80-90% - dir, burada /nula aspera bitkisi dominantdir, yaratdigi formasiyada digor bitkilorlo assosiasiya
yaradir. Fitosenoz ii¢ yarusludur vo onun {imumi hiindiirliiyii 180 sm-o ¢atir. 1- ci yarus (60-180 sm)
Verbascum thapsus Juss., Cirsium vulgare (Savi) Ten., Conium maculatum L., vo b. toskil edir. 2- ci
yarusda (35- 60 sm) Phleum pratense L., Equisetum arvense L., Chaerophyllum aureum L., Arctium
lappa L.. Achillea millefolium L., A.nobilis L., Gypsophila bicolor (Freyn et Sint.) Grossh. Ornithogalum
ponticum Zahar., Cichorium intybus L., Pimpinella peregrina L., Rhinanthus minor L., Gladiolus
italicus Mill., Campanula bon oniensis L., Bifora radians Bieb., Agrostemma githago L., Pedicularis
condensate, Stachys byzantina C.Koch, Origanum vulgare L., Tripleurospermum perforatum
(Merat)M.Lainz, Hypericum perforatum L., Anthemis cotula L. bitkilori qeyds alinmigdir. 3-cii yarusda
(15-35 sm) Medicago glutinosa M.B., Phleum pratense L. va s. Cichorium intybus bitkisinin bollugu 1-2
baldir.

Col tadqiqatlari zamani C. intybus bitkisinin ehtiyati yronilmigdir. Miioyyan olunmusdur ki, bu bitkisinin
Samax1 rayonu arazisinde mohsuldarligi 17483,3+2514,3 kq/ha, bioloji ehtiyat1 37,4+5,2 t, istismar ehtiyat1 27
t, illik todariik imkanlar1 5,5 t. Ismayill1 rayonu orazisindo iso mohsuldarlig1 15167,4 + 2092,5 kq/ha, bioloji
ehtiyat1 24,843,0 t, istismar ehtiyat: 18,8 t, illik todariik imkanlar1 3,8 t. Qeyd olunan rayonlarda iimumi
mohsuldarliq 32650,7 £ 4606,8 kq/ha, bioloji 62,2+8,2 t, istismar ehtiyat1 45,8 t, illik todariik imkanlar1 9,3 t-
dur (Cadval 1).
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Cadval 1. Cichorium intybus L. bitkisinin yeriistii hissasinin Samax1 va Ismayill
rayonlarinda xammal ehtiyati

Rayon va Tutdugu 1m*—do Bir fordin | Mohsuldarliq Xammal ehtiyati | Illik
kondlorin ad1 saho (ha) | bitkilorin | yeristii (quru xammal) | (t) todariik
say1 hissasinin | kag/ha _ _— imkanlari

orta quru Bioloji Istis )
kiitlosi (qr) mar

Samaxi 2 12,1423 23,3+0,6 2819,3£540,8 | 5,6+1,1 3,4 0,7

(Moalham)

Samaxi 3 14,8+1,9 25,1+0,5 3714,8+482,6 | 11,1+1,4 | 8,3 1,7

(Cuxuryurd)

Samaxi 3 11,0+1,4 32,6+0,5 3586+459,7 10,8+1,4 | 8,0 1,6

(Nagaraxana)

Samaxi 1 12,1+1,7 19,7+0,6 2383,7+£342,7 2,4+0,3 1,8 0,4

(Sagyan)

Samax1 2 11,7£1,7 21,5+0,5 2515,5+£370,1 5,0+0,7 3,6 0,7

(Muganli)

Samaxi 1 11,0+1,4 22,4+0,5 2464+318.,4 2,5+0,3 1,9 0,4

(Pirqulu)

1smay11h 2 10,3£1,1 19,7+0,6 2029,1+£225,3 4,1+0,4 3,3 0,7

(Topgu)

Ismay1lli 2 8,6+1,0 21,8+0,5 1874,8+222,2 | 3,7+0,4 | 2,9 0,6

(Basqgal)

1smay11h 1 11,2£2.4 22,4+0,5 2508,8+540,5 2,5+0,5 1,5 0,3

(Xanagah)

Ismay1ll1 2 13,1+1,4 23,9+0,5 3130,9+£340,9 | 6,3+0,7 | 4,9 1,0

(Talistan)

1smay11h 1 14,0£2,2 21,9+0,6 3066+489,1 3,1+0,5 2,1 0,4

(Qurbanafandi)

Ismay1ll1 2 12,6+1,3 20,3+0,6 2557,8+274,5 5,1£0,5 | 41 0,8

(Qusanco)

Samax1 (Comi) 12 17483,3+2514,3 | 37,452 | 27 55

Ismay1lli 10 15167,442092.,5 | 24,8+3,0 | 18,8 3,8

(Comi)

Comi 22 32650,7+4606,8 | 62,2+8,2 | 45,8 9,3

Apardigimiz ¢ol todqiqatlart gostermisdir ki, /nula helenium Samaxi vo Ismayill rayonlarinda da genis
yayllmigdir. Samaxinin Or¢iman, Moalham, Cuxuryurd, Nagaraxana kondlori va Pirqulu Qgoasabasi otrafi
orazilordo daha ¢ox meso talasinda, kolluglarda, ¢ay vo gollerin otrafinda rast golinir. Ismayilli rayonunun
Qusanca, Yeni kond, Talistan, Keyvendi, ivanovka, Topgu kendlori otrafi orazilords baglarda, ¢ay vo géllorin
otrafinda talalarda tok-tok va ya qrup halinda rast galinir. Or¢iman kondi otrafi orazilordo meso talasinda va
Nagaraxana kondinds “Nono bulagi”na yaxin orazilordo bu név miisyyan godor istiinliik toskil edir. Onun
bollugu 3-4 baldir. Bu arazilords uca andiz bitkisi adoton boyiik sahalords yayilmisdir. 5 ha sahays geyd olunan
novdan toxminon 3500-4000-0 godar ford diisiir. C6l tadgiqatlart zamani miiayyan olunmusdur ki, otlugun
proyektiv ortiiyii 90-100%-dir, Inula helenium bitkisi Samax1 vo Ismayilli rayonlarinda uca andiz ayiqulag
sigirquyrugu il assosiyasiya (Inula helenium +Verbascum thapsus) yaradir vo senozlarda onun proyektiv
ortiyii 20-25%-dir. Uca andiz fitosenozda 10-15 ndvls (Onopordon acanthium L., Verbascum thapsus L.,
Onobrychis altissima A., Achillea millefolium L., Viola odorata L., Melissa officinalis L., Lamium album L. vo
S.) birge yayilmisdir.

Inula helenium bitkisinin ehtiyat1 dyronilon zaman miioyyon olunmusdur ki, bu bitkisinin Samax1 rayonu
arazisinde mohsuldarligi 10182,2 + 1300,8 kg/ha, bioloji ehtiyat1 36,2 +4,4 t, istismar ehtiyati 27,4 t, illik
todariik imkanlar1 5,4 t. Ismayilli rayonu orazisinde iso mohsuldarligi 15988,3 + 2007,3 kq/ha, bioloji ehtiyati
42,145,1 t, istismar ehtiyat1 31,9 t, illik todariik imkanlar1 6,4 t. Qeyd olunan rayonlarda timumi mohsuldarliq
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26170,5 + 3308,1 kqg/ha, bioloji 78,3 £ 9,5 t, istismar ehtiyat1 59,3 t, illik todariik imkanlar1 11,8 t — dur.
Alman naticalor codval 2-da verilmisdir (Cadval 2) .

Coadval 2. Jnula helenium L. bitkisinin yeriisti hissosinin Samaxi  vo Ismayill
rayonlarinda xammal ehtiyati

Rayon va Tutdugu 10 m* —do | Birfordin | Mohsuldarliq Xammal ehtiyati | Illik
kondlorin ad: saha (ha) | bitkilorin yertistii (quru xammal) | (1) todariik
sayl hissasinin kg/ha — _— imkanlari
orta quru Bioloji Istis )
kiitlasi (qr) mar
Samaxi 5 9,1+1,1 120,9+2,3 | 1100,2+134,6 5,5+0,7 4,1 0,8
(Or¢iman)
Samaxi 3 12,04£1,2 151,0+£2,9 1812+184,5 5,4+0,6 4,2 0,8
(Pirqulu)
Samaxi 2 12,042,1 180,2+4,6 | 2162,4+382.4 4,3+0,8 2,7 0,5
(Malham)
Samax1 3 10,6+1,5 211,6£3,8 | 2242,9+319,9 6,7+0,9 49 1,0
(Cuxuryurd)
Samaxi 5 13,5+1,3 | 212,243,3 | 2864,74279,4 | 143+1,4 | 115 2,3
(Nagaraxana)
Ismay1lli 2 6,3+0,9 272,9+3,4 | 1719,3+246,5 | 3,4+0,5 2,4 0,5
(Qusonca)
Ismayill1 1 6,6+0,7 281,7+£5,0 1859,2+199,9 1,9+0,2 1,5 0,3
(Yenikond)
Ismay1lli 3 9,7+1,7 275,8+3,4 | 2675,3£470,0 | 8,0+1,4 5,2 1,0
( Talistan)
[smay1lh 2 11,4+1,6 | 285,8+4,2 | 3258,1+459,8 | 6,5+0,9 47 0,9
(Keyvandi)
Ismay1lli 4 9,3+0,8 308,1£15,8 | 2865,3+286,9 11,5+1,1 9,3 1,9
(ivanovka)
Ismayill1 3 11,6+1,1 311,3£3,0 | 3611,1+344,2 10,8+1,0 | 8,8 1,8
(Topgu)
Samax1 (Comi) 18 10182,2+1300,8 | 36,2+44 | 27,4 5,4
Ismay1lli 15 15988,3+2007,3 | 42,1+5,1 | 31,9 6,4
(Comi)
Comi 33 26170,5+3308,1 | 78,3+9,5 | 59,3 11,8
NOTICOLOR

1.  Cichorium intybus bitkisi Samax1 vo Ismayilli rayonlarinda senozlarda ikinci yarusda rast galinir va bitki
ortiiytintin 10-15%-ni toskil edir.

2. Cichorium intybus bitkisinin Samaxi1 vo Ismayilli rayonlarmda {imumi bioloji ehtiyati 62,2 + 82 t,
istismar ehtiyat1 45,8 t, illik todariik imkanlar1 9,3 t —dur.

3. Inula helenium bitkisi Samax1 vo Ismayilli rayonlarinda Inula helenium +Verbascum thapsus assosiyasiya
yaradir va senozlarda onun proyektiv ortiiyii 20-25%-dir.

4.  Inula helenium bitkisinin Samax1 vo Ismayilli rayonlarinda {imumi bioloji ehtiyat1 78,3 = 9,5 t, istismar
ehtiyat1 59,3 t, illik todariik imkanlart 11,8 t—dur.
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PE3IOME
3amac u Pacnpocrpanenne Bugor Cichorium intybus L. u Inula helenium L.
B lllamaxunckom u Ucmaiiblinnckom Paiionbl
HI.A.I'acbimoBa
HUnemumym 6omanuxu HAHA

B crathe TPHUBOASTCS CBEJACHHSA O PACHPOCTPAHCHUH, (UTOIEHOTHYESCKHX OCOOCHHOCTSAX M 3amacax
Cichorium intybus L. u Inula helenium L., mpouspacrarouux B IllamaxuaCKkoM 1 ICManJIIMHCKOM paifoHax.

Knrouesvie cnosa: Asteraceae Dumort., Cichorium intybus, Tunula helenium, NPOEeKMuUBHbILL NOKpbIMUeE,
obunue, npupoousiil anac, Hlamaxunckuii u Ucmaunnuncrkue patioHul

SUMMARY
Cichorium intybus L. and Inula helenium L. Distribution and Supply
in Shamakhi and Ismayyilli regions
Sh.A.Gasimova
Institute of Botany, ANAS

The article provides information on the distribution, phytocenotic characteristics and reserves of
Cichorium intybus L. and Inula helenium L., growing in Shamakha and Ismayilli regions.

Key words: Asteraceae Dumort., Cichorium intybus, Iunula helenium, projective cover, abundance, the
reserves of raw materials, Shamakhi region, Ismayilli region
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Qobustan Giilavari (Centaurea Kobstanica Trelv) Noviiniin Kimyavi Tadqiqi

F.9.Rasulov, R.i.Babayev
AMEA Botanika Institutu

Qobustan giilavar néviiniin yeriistii hissasindon 5 fardi madde ahmmsdir: stearin aldehidi,
aromatik miirakkab efir, gvayan tipli seskviterpen laktonu-repin, kumarinlar- eskuletin va skopoletin.

Agar sozlar. Centaurea kobstanica Trelv, stearin aldehidi, aromatik miirakkob efir, repin, eskuletin,
skopoletin

GIRIS

Azarbaycan florasi bioloji foal maddalar ilo zongin olan miixtalif bitki novlerine malikdir. Bitki alominda
an ¢oxluq tagkil edan va genis yayilan miirokkobgicaklilor (Asteraceae) fosilasidir. Bu fasiloys aid olan giilover
(Centaurea L.) cinsi dziinamoxsus Yer tutur vo Kimyavi cohotdon olduqca az Gyronilmisdir.

Odobiyyat molumatlarina gora giilovar cinsi novlorindo miixtalif sinif birlosmoalorino aid bioloji  foal
maddslor, xiisusilo seskviterpen laktonlar [19, 20, 22, 23, 25, 27, 29,30, 32] vo kumarinlor askar edilmisdir
[3,7].

Seskviterpen laktonlar genis spektrli bioloji foal aktivliya malikdirlor: antiprotozoy, antihelmit,
kardiotonik, iltihaba vo yangiya qarsi, badxassali sisloro qarsi, malyariyaya vo leykomiyaya garsi, spazmolitik
Vo s. [5,10,13-15]. Seskviterpen laktonlar1 — psilostaxin vo dihidropartenolid sitotoksik aktivliys malikdir [4].
Centaurea cyanus vo C. incana bitkilorin ¢igoklori godim dévrden 6d va sidikgovucu kimi istifads edilir
[9]. C. repens asab xastaliklarinds istifads edilir, yumsaq beyin toxumalarinin barpasina komak edir [33].

Bitki monsali bioloji foal maddoalor sirasinda kumarin téromolori mithiim yer tutur. Bu qrup birloagmalarin
niimayandalori miixtalif istigamatli fizioloji foalliga malikdirlor. Praktiki tobabotin vacib hesab olunan faalliq
agrikasici, antikoaqulyant, kapillyar damarlarim1 mohkomlandiron, fotosensibilizoedici, hipotenziv, iltihab
aleyhina, 6dqovucu, badxassali sislora qarsi, aritmiyaya qarsi, hepatoprotektor vo s. [2, 6, 8, 18, 21, 24, 26, 28,
31].

Bu qgrup birlosmolordan furokumarinlors aid birlosmalar - bergapten, ksantotoksin va psoralenin ssasinda
yaradilmis ammifuran, psoralen, beroksan, meladinin, metoksalin preparatlari leykodermiyanin miialicasinda
miivoffaqiyyatlo istifado olunur. Visnadin, dihidrosamidin, atamantin vo pteriksinin osasinda agrikosici
preparatlar, 4-oksikumarinin osasinda antikoaqulyant foalligi dikumarol, pelentan vo s. preparatlarin asas
komponentlori olan kumarin toromolarinin monbayi yabani halda biton vo ya becarilon bitkilordir [1,12].

Umumiyyatlo kumarin birlogmolori osasinda miixtalif Xostoliklorin miialicosinda, tibbi praktikada genis
istifado olunan 40-dan artiq effektiv preparatlar yaradilmigdir [1].

Bitki monsoali birlosmalarin, xiisusilo seskviterpen laktonlarin vo kumarinlorin faalligi molekulda olan
funksional qruplarin, ikigat rabitolorin xarakterindan, yerindon vo homginin molekulanin karbon skeletindan
six suratds asilidur.

Yuxarida geyd olunanlart nozoro alarag, Azorbaycan florasinda genis yayilmis vo Kimyavi cohotdon
oyranilmomis giilovar cinsi niimayandalarin kKimyavi tadgiqini moagsadouygun hesab etdik.

MATERIAL VO METODLAR

Qobustan giilovar (C.kobstanica Trelv) novii  Sabran rayonu Gil-gil cay1 konarinda 2014-cii il iyun
ayinda ¢igoklomo fazasinda yigilmigdir.

Bitki materialin yeriistii hissasindon 500 qr (havada quru ¢okisi) gotiirilmiisdiir vo 3 giin otaq soraitinde
asetonla 3 dofo ekstraksiya edilmis, ekstraktiv mohlul kagiz filtrdon stiziilmiis vo qovulmusdur. Alinan
ekstraktiv maddoalor comi 50 ml-a ¢atana qodor qatilagdirildigdan sonra silikagel (KSK) ilo doldurulmus siiso
stitununa (h= 120, d=4 sm) ke¢irilmis vo xromatoqgrafiya yolu ilo boliinmo aparilmigdir.

Adsorbsiya olunmus maddalor ovvalco petroleyn efiri ilo, sonra petroleyn efiri + xloroform ils
elyuasiya edlmisdir. Yigilan fraksiyalarin hacmi 100 ml.
1Q-spektrlor UR-20 spektrometrinds vazelin yaginda ¢okilmis, orime temperaturu iso Kofler blokunda miioyyan
edilmisdir. Alinan maddslorin foalligi miixtslif holledicilords (petroleyn efiri, xloroform, etilasetat, spirt vo
s.) hall edilmakls “Silufol” 16vhaciklar {izarinds yoxlanilmigdir.

Qobustan giilavar bitkisinin yeriistii hissasindoan 5 fordi madds alinmigdir va onlarin fiziki-kimyovi
xassalori 6yronilmisdir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Petroleyn efiri ilo xloroformun (3:1) nisbatindo olan gqarisigi ilo elyuasiya etdikdo 21-25-cCi
fraksiyalarda bir maddo askar olundu. Fraksiyalari birlogdirib 75 ml hacmo godor qovub iistiino petroleyn
efiri olavo etdikds ag kristallar omolo galdi. Mohlulu kagiz filtrdon siiziib, kristallar1 ayirdiq va quruddugdan
sonra IQ- spektri cokildi.

Maddonin iQ-spektrindo karbonil grupuna aid (aldehid ya keton) intensiv zolaq (1745 sm™) miisahido
olunur. 725 vo 735 sm™ zolaglar maddoni olifatik birlosmo kimi xarakterizo edir. Kigik intensiv zolaq
(2740 sm™) aldehid qgrupuna aiddir. 1745 va 2740 sm™ zolaglar1 nozoro alaraq vo maddonin arime
temperaturunu molum olan olifatik aldehid birlogsmalarin temperaturu ilo miiqayiso edoarak, zonn etmak olar
ki, maddo stearin aldehidi ilo eynidir, arimo temperaturu 63,5 %element torkibi CigHs30.

Petroleyn efiri ilo xloroformun (2:1) qansig ilo  elyasiya zamam (32-38 fraksiyalar) alinan fordi
maddanin iQ-spektrindo aromatik xassali ikili rabitoni oks etdiron zolaglar (1580,1610 sm™) vo miirokkab efir
grupuna aid zolaglara (1290, 1720 sm™) rast golirik. Beloliklo, maddeni aromatik miirokkeb efir kimi
xarakterizo etmok olar, orimo temperaturu 265-266°.

Petroleyn efiri + xloroform (1:3) garisigi ilo elyuasiya zamani 43-48 fraksiyalarda maddslor qarisigi
miisahido olundu. Fraksiyalar birlogdirildi,50 ml-o ¢atana gadar govuldu va soyuducuda 2 saat saxlandiqda ag
kristallar omola goldi. Mohlul kagiz siizgocdon kesirildi.Maddonin fardi oldugu miioyyanlogdirildikdon sonra
onun fiziki-kimyavi xassalori yranildi.Maddenin iQ spektrindo OH grupuna ( 3480 sm ™),y-lakton (1770 sm’
1) vo benzol tsiklin ikigat rabitalorino (1640,1660 sm™) aid zolaqglar askar olundu.Nazik tobogoli aliiminium-
oksidi tizorindo xromatografiya etdikdo maddonin Rf-i miixtalif holledicilorda: benzol-metanol (9:1),
petroleyn efiri-benzol-xloroform-metanol (5:4:2:1) repinin Rf-i ilo ist-listo diistir. Maddonin  arima
temperaturu 155-156°, element torkibi CioH,,07 Repin gvayan tipli seskviterpen laktonlarina aiddir.

Petroleyn efiri+ xloroform (1:9) qarisigr ilo elyuasiya etdikdo 72-79 fraksiyalarda 3 madds askar olundu.
Fraksiyalar1 birlogdirib, govduq va 30 ml-o ¢atanda aliiminium oksidi ( AL,Os3) ilo doldurulmus siise siitununa
kegirtdik vo rexromatoqrafiya etdik. Noticodo bir fordi madds alindi. Maddonin IQ-spektrinde CO-3- lakton
tsiklo aid zolaglar (1670, 1715 sm™) vo C= C aromatik tsiklo aid zolaglar (1570, 1625 sm™) miisahidas olundu.
Maddonin IQ-spektri  eskuletinin iQ-spektri ilo iist-iisto diisiir. Maddenin orime temperaturu 268-271°,
element torkibi CoHeO4. Eskuletin (6,7-dioksikumarin) kumarin birlosmoalarine aiddir.

Tomiz xloroform ils elyuasiya etdikdo 84-89 fraksiyalarda yeni bir maddo askar edildi. Fraksiyalar1 birlosdirib
govdugdan sonra maddonin fordiliyi miioyyan edildi.

Maddonin iQ-spektrindo CO- -lakton tsiklo (1710 sm™) vo aromatik tsiklin ikigat rabitolorine (1630,1615,
1575, 1520 sm™) aid zolaqlar askar olundu. Bu maddonin oksikumarin birlosmolorine aid oldugunu géstorir.
Maddonin 1Q-spektri skopoletinin spektri ilo eynidir [12]. Skopoletinin (6-metoksi - 7- kumarin) orimo
temperaturu 204-205°, element torkibi C1oHgOs.

Alian maddslor Azarbaycanda biton Qobustan giilovari tigiin yenidir.

Seskviterpen laktonu repin nazoro ¢arpan antiprotozoy aktivliyo malikdir. Eskuletin hepatoprotektor
aktivliya malikdir [18]. Skopoletin verticillium daheiae gébaloyin melaninin sintezini zaiflodir [17]. Miisahido
edilmisdir ki, gobalok Xostaliyino tiitiin, giinobaxan vo basqa bitkilor yoluxan zaman vo stress faktorlari
naticasinds bitkids skopoletinin miqdar1 artir.

Bioiizvi kimyanin banilorindan biri olan akademik Sadixov A.S.torsfindon siibut olunmusdur ki, ikinci
monsali maddoalor hiiceyradaxili makromolekulyar quruluslarda bioloji funksiyalarin tomin edilmosinds
istirak edirlar.
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PE3IOME
Xumuueckoe M3yuyenne Bacmibka KoobicTanckoro (Centaurea kobstanica trelv.)
®.A.Pacynos, P.U.badaes
Hncmumym bomanuxu HAHA

BriepBeie M3y4eH XMMHYECKHIN COCTAaB BACHJIbKA KOOBICTAHCKOTO, IPOM3PACTAIOIIEro B A3epbaiikaHe.

MeToaoM KOJOHOYHOM XpoMoTorpaguud W3 HaA3eMHOM  4YacTH  BacWiIbKa KOOBICTAHCKOTO B
VHIMBHIyaJbHOM BHJE TIOJydYeHBl 5 BemiecTB. Ha OCHOBaHMH (HM3HUKO-XMMHYECKHX W  CHEKTPAIBHBIX
AQHAJIM30B  BBIICICHHBIE COEIUHEHMS WICHTUIUPOBAHBI KAK CTEAPUHOBHIM  AlbIErHI,  ApOMATHYECKHM
CITOXHBINH 3(HpP, CECKBUTEPIICHOBBIH JTaKTOH- PEIMH M KyMapUHbI- 5CKYJIETHH W CKOIOJIETHH.

Knruesvie cnoea: Centaurea kobstanica Trelv, cmeapunoswiii anvoecuod, apomamuyeckuii  CrOXCHbIL
aup, penun, CKy1emuH, CKONOJLemuH

SUMMARY
Chemical Study of Centaurea Kobstanica Trelv
F.A.Rasulov, R.1.Babaev
Institute of Botany, ANAS

For the first time chemical components of cornflower kobstanica growing in Azerbaijan an investigated.

By column chromatography from elevated part of a cornflower kobstanica 5 substance are obtained
individually. On the basis of physic-chemical and spectral analyses the isolated compounds have been
identified as stearin aromatic complex ether a sesquiterpen elacton- repin kumarins- esculetinand scopoletin.

Key words: Centaurea kobstanica, stearin aldehid, aromatic complex ether, repin, esculetin, scopoletin
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Pa3padorka Metoaa Y cunenusi buosornueckoit AkruBHoctu IlosimeHoBbIxX
AHTHONMOTHKOB N Ero Ucnoan3oBanue ajis Pemrenus JKoJornyeckux 3agayd

B.X.I'acbimoBa , X.M.Kacymos
Baxunckuii Tocyoapemeennviii Yuusepcumem', 3. Xamnosa, 23, AZ-1148 Baky, Azepbaiidxcan
Hucmumym Bomanuxu HAHA, AZ-1004, [Tamamoapmckoe wocce, 40, baxy, Azepbaiiosxcan
E-mail: vafahal@hotmail.com

Iloka3zaHo, 4YTO MNPU KOMILIEKCHOM HCHOJb30BAHUM MOJUEHOBBLIX aHTHOHOTHKOB (ITA) ¢
aumeTuiacyiashokcuaom (JAMCO) pe3ko ycuiauBaeTcss OHOJIOrHYecKasi aKTHBHOCTh AHTHOMOTHKOB.
IIpeacraBiieHbl cpaBHHUTENbHbIE (pu3nko-xumMudeckue xapakrepuctuku JJMCO u ITA. PaccMoTpeHsl
3¢ PexThl KOMILIeKcHOr0 B3anMmopaeiicTBusi IMCO u ITA ¢ OMcI0HHBIMH JUNMIHBIMM MeMOpaHaMu
(bJIM). Metonom BJIM onpenesieHbl mapaMmeTpbl 0uojiorudeckoii aktuBHocT ITA. Iloka3zano, uTo u3
Bcex u3yueHHbIX ITA cambiMu 3¢¢exTuBHBIMU OKasanuch amdorepuuuH B u jesopuH. U3j0xkeHbI
pe3yabTarThl 3aBHCUMOCTH nIpoBoAuMocTH BJIM or koHuUeHTpauuu amdorepuunHa B u JieBopuHa U oT
KOHIEHTpauun XojectepuHa B MemOpanax. Ha ocHoBe IIA paspaGorana skosormveckasi Moaeiab
3alUTHI OKPY:KAKOLIEH cpelbl yTeM co31aHusl 3¢ PeKTUBHBIX MeMOPAHOAKTHUBHBIX NIPEeNapaToB NMPOTUB
BHPYCHBIX, 0aKTepPHAJIBHBIX M TPHOKOBBIX 3200/1eBAHUH JKHUBOTHBIX H PACTEHUI.

Kntouesvle cnosa: nonuerosvie aHMuOUOMUKU, OUMeMUICYIb@OKCUO, ampomepuyurn B, nesopum,
OucColiHble TUNUOHbIE MeMOPAaHbl, NPOBOOUMOCHIL MeMOPAH, SUpPYCHble, OakmepuaibHbie U 2pubKogvle
3a001€8aHUSA HCUBOMHBIX U PACTEHUT

BBEJIEHUE

[Monuenosbie anTHOMOTHKHN (ITA) ABNSAIOTCS OMHUM W3 caMbIX SPQEKTHBHBIX cOeIWHEHUH B Oopnbe C
rpubkoBbiMu HHbekmsamu [Borowski, 2000; Gray et al., 2012]. OcaoBubiMu nipeacTaButessiMu [1A siBisiroTCS
amdoTtepuuH B, HHUCTaTHH, MUKOTENITHH U JIEBOPUH, XUMHYECKasi CTPYKTYpa KOTOPBIX MpPEACTaBIeHa Ha PUC.
1. Monekynsl ITA comepxar B CBOEM COCTaBE JTAKTOHHOE KOJIBbIIO, COMPSHKEHHYIO CHCTEMY JBOWHBIX CBSI3CH M
TUIPOPUIBHYIO LEMb, COCTOANIYIO U3 THAPOKCHIBHBIX W KapOOHWIBHBIX Tpynil. bruomornueckas akTHBHOCTh
ITA 3aBHCHUT OT HanM4us B MeMOpaHax KJIETOK CTEpPUHA OIpelesicHHON CTPYKTypbl [Récamier et al., 2010].
IMonuenbl 6oJiee 1yBCTBUTEIILHBI K MEMOpaHaM, B COCTaBe KOTOPhIX cojaepxutcst sprocrepu [Ciesielski et al.,
2016]. bnaromapsi 3To#il OTIIMYMTENHFHOH OCOOCHHOCTH TOJHMEHBI YCIEHIHO HCIONB3YIOTCS B MEAWIMHE B
neyeOnbix 1easix [Cohen, 2010]. B Hacrosimee Bpemsi Uit JICYEHHS CHUCTEMHBIX T'PHOKOBBIX HHQEKIMI
UCIIOJIB3YIOTCS, B OCHOBHOM, amdoreputimH B u HuctatudH. CpaHUTENbHBIA aHaINW3 OHOJOrMYECKON
aKTUBHOCTH amdorepuliiHa B W HucTaTMHA MOKa3biBaeT, 4To am(poTepulH B mpumepHo B 6 pa3 Oosee
3¢ heKTHBEH TPOTHB OONMBINMHCTBA TprOOB, uem HuctatuH [Aszalos et al., 1985]. Ha BJIM mokasaHo, 4TO
IPOBOAMMOCTh aM(OTEPULIMHOBOIO KaHaja MpuMepHo B 10 pa3 Bellle 4eM HUCTaTHHOBOIO KaHajda [Kacymos,
2009]. Amdotepuriud B u HuCTaTHH OYeHBb OMW3KK APYT K JPYTY MO CBOGH XMMHUYECKOW CTPYKTYpE, OJTHAKO
MeMOpaHbl ¢ xonectepuHoM Ooiniee yem B 100 pa3 uyBCTBHTENBHBI K amMpOTepullMHy B, YeM K HHCTaTHHY
[Kacymos, 2009]. HccnemoBaHusi MOKa3aid, YTO HAIWYHE ONPEICICHHOTO YHCIa JBOWHBIX CBs3eil B
xpomodope IIA sBnsercs BaXHBIM (AKTOPOM, ONPENENSIOMMNA HMX OHOJOTMYECKYl0 aKTHBHOCTb.
AmdorepuiH B 1 HECTaTHH OTIIMYAIOTCS APYT OT APYra MO YMCITy JABOMHBIX CBSI3ei B CTPYKType XpoModopa
MOJIMEHOBBIX MOJICKYJI. Y HHCTaTMHA JBOWHBIX CBS3€d MEHbIE, YeM y amdorepunrnHa B u mostomy
Ouosiornueckasi akTHBHOCTh HUCTATHHA 3aMeTHO MeHblIe. Brioop IIA B kauecTBe 00BbEKTa HCCIIEAOBAHHS OBLI
He cimydaeH. OcobenHocts [IA cocTouT B TOM, YTO 3TO €AWMHCTBEHHBIM B MPHPOJIE KJIacC COCAMHCHHIA,
oOpasylomye B KICTOYHBIX M JIMIHJIHBIX MeMOpaHax CTPYKTYpHbIE KaHAIIbI MOJIEKYJSIPHBIX Pa3MEpOB,
n30UpaTeIbHO TPOHHMIIAEMBIE Ui MOHOB M opraHmdeckux coenunenuit (Ibragimova et al., 2006; Kacymos,
2009; Récamier et al., 2010; Cohen, 2010).
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XMMHYECKAs CTPYKTYPA HEKOTOPBIX NOJIMEHOBEIX AHTHOROTHKOE.

HccnenoBanust MOJEKYJIAPHOTO MeXaHU3Ma B3auMojecTBus [TA ¢ MeMOpaHamMy MOKa3alu, YTO MOJUCHBI
B KOMIUIEKCE CO CTEpPHHAMHU CO3JAl0T B MeMOpaHax KaHajbl OIpeleneHHon cTpykTypsl [Kacymos, 2009].
OpHako, HecMOTpsT Ha Hanuuue Oomplioro komudectBa IIA M WX HpPOM3BOAHBIX, HM ONMH M3 HHUX IIO
3G PEKTUBHOCTUH CBOETO JCHCTBHUS HE MOXET CPaBHHUTHCS ¢ aM(POTEPUIIMTHOM B ¥ JI€BOPWHOM MpH JICYEHUH
CHCTEMHBIX I'PHOKOBBIX MH(pekuuii. B mocneanue roasl ycuiaue y4eHbIX HAIIPaBICHO HA IOJMyYEHHE HOBBIX
nexapcTBeHHBIX (popM I1A 1 Ha pa3zpabOTKy HOBBIX CLIOCOOOB UX JOCTABKH K MOPAKEHHBIM OpraHaM M TKAaHSM.
HuTepec k mpoTUBOrpHOKOBBIM —IperaparaM eie 00jiee BO3poC M3-3a IMIMPOKOro pacrnpoctpanenus BIY-
UHDEKIMH, KOTOpasi 0Ka3ajach YyBCTBUTEILHON K HAJIMYHIO B Opranu3me rpudkoBoit nadpeknuu [De Marie et
al., 1994]. Ectp nansbie 0 TOM, 4T0 0K0JI0 90% BUY-MHOHUIMPOBAHHBIX MAMEHTOB MOPAYKEHBI IPUOKOBOM
uH(DeKIeH, n3-3a pe3Koro ociaabiieHuss MMMYHHOM cucTteMbl opranu3ma [Mamidi et al., 2002]. Kpome Toro,
MIPU TPAHCIIAHTALMK PA3INYHBIX OPTaHOB M KOCTHOTO MO3Ta MalMeHTaM Ha3Ha4aloTCsd NMMYHOIIOABIISIOIINE
npenapaTtbl. OJHAKO OHU CO3IAIOT YCJIOBUS AJsl mosiieHus y manueHtoB BUY - u rpubkoBoii mHbeKIuu
[Sepkowitz, 2002]. Pactymuii uHTEpec y4eHBIX K HM3yYCHHIO MEXaHU3Ma JEUCTBUS [IA CTHMYJIHPOBAIO C
Halleil CTOpPOHBI HEOOXOIUMOCTh emie Oonee THyOOKOro u3ydeHHs MexaHu3Ma jeictBus [IA Ha
MOJIEKYJISIPHOM YpOBHE. DTOMY BO MHOTOM CIIOCOOCTBOBaja paciIu(poBKa XHUMHUUECKOHW CTPYKTypsl [IA n
paspaboTka myTed MoaudUKalMK TOJHEHOBOW Mosekyabl (Zotchev, 2008; Baginski, Czub, 2009).
Hcnonp3oBaHne aHTHOMOTHKOB C H3BECTHOM CTPYKTYpPOH MOJIEKYN TIO3BOJISIET BECTH MCCJIEIOBaHHUS Ha
MOJIEKYJISIpHOM ypoBHe. OCHOBHast Hjiesl JaHHOW pabOThI COCTOHUT B TOM, UTO, UCCIIENyS (U3UKO-XUMHUECKUE
cpoiictBa [1A B kommekce ¢ JJMCO onpenenuTs cTeneHb YCHUICHUS OMOJIOTHUECKON akTHBHOCTH [1A.

MATEPHAJIBI U METOJbI

ITA xopomo pactBopsitorcs B JJMCO. Ilonuensr obnanaroT aM(pOTEPHBIMU CBOMCTBAMH, MOHU3HPYSACH,
OHHU 00pa3yroT B KUCIIOH cpelie KaTHOH, a B LIeJI04HON — anuoH [YUu, Quinn, 1994]. B kommuiekce ¢ IMCO
TIOJIMEHBI TIPEJICTABIISIIOT COOOW JKUAKOCTh TEMHO-XKEITOTO IBETa, TOPHKOBATOTO BKYyCa, CO CHEMU(PUICCKUM
3anaxoMm. [Ipu npurorosiennn akTuBHOH (opmbl [TA HeoOXoMMO cHavana peodpa3oBaTh aHTHOMOTHYECKOE
BEIIECTBO U3 NOPOIIKOOOpa3HOH (HOpMBI (KPHUCTALIMYECKOH) B MOJIEKYJISIpHYIO (opmy. IIpu sTOM nocturaercs
NepeBoJ] aHTHOMOTHYECKOTo BemiecTBa B Haubonee dddekrtuBHyro ¢opmy. I[locne TmarensHOro
nepemermmBanus [TA ¢ JIMCO coctaB BeIIEPKHUBAETCS B TEUCHHUE CYTOK MPU KOMHATHOW TeMIiepaType. 3aTeM
KHUIKOCTb (DMIIBTPYETCS M XPaHUTCS B TEMHOM, MPOXJagHOM MecTe. B pesynbrare mosyyaercs MaTOUHBIN
pactBop IIA, roToBelii Kk ucnonb3oBaHuioo. [IpuMenenune ITA B TakoM codyeTaHUM KOMIIOHEHTOB SBIISETCS
BBICOKOA() (DK THBHBIM.
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buonornyeckass aktuBHOCTh IIA ompenensercs MeToaOM OHCIONHBIX JHMUAHBIX MeMOpaH (bJIM)
(Ibragimova et al., 2006). BJIM mnony4anu u3 o6mux (GochoNunuaoB, BBIICICHHBIX H3 KJIETOK, ITyTEM
HaHeceHHs KarM (HocomunuaoB Ha OTBepcTHE B TeuIOHOBOU suelike. O0mue Gochoaunuabl OUUIIaIl OT
XONIECTepUHA W [PYrHX HEUTPaJbHBIX JIMIKAOB AalleTOHOBOW MpOMbIBKOW W xpanwnu npu 0°C  mpu
KoHIeHTparuu 20 Mr/mMi B XJI0poopM-METaHOIBPHOM pacTBOpe B 00beMHOM cooTHomeHnu (2:1). M3ydamack
MHTErpasibHasi MPOBOJMMOCTh MEMOpaH B 3aBUCHMOCTH OT KOHILIEHTpAIlMU aHTHOMOTHKA B PeXXHME (PHUKCALIH
notenimana (Ibragimova et al., 2006). Ilpu onpeneneHHOW KOHLEHTPAllMM AHTUOMOTHKA JIOCTHIACTCS
MaKCHUMaJIbHasl TPOBOJAMMOCTE MEMOpaH, KOTopas OepeTcs B KadecTBE AaKTUBHOH cocrtaBistromeir [1A.
OcHoBHBIE cBelleHUSI 0 MexaHu3Me (yHKknuoHHpoBanus [IA B memOpanax OBUIM TOJYYEHBI C ITOMOIIBIO
metona BJIM. Merox ocHoBan Ha criocobHocTH 1A pe3ko MOBHIIATH MPOHUIIAEMOCTH JIMIHIHBIX MEMOpaH
IUTSE COOTBETCTBYIOIIMX HOHOB MYTEM PETHUCTPAIlMM H3MEHEHHS SJEKTPHYECKOW MPOBOAMMOCTH MeEMOpaH.
UccnenoBanns WHTETpaIbHON MPOBOAMMOCTH W H3MEpPEHHEe MeMOpPaHHOTO IOTEHIHAaNa MPOBOJWIOCH B
pexxuMme ¢UKCalMd MOTEHIWaNa U TOKa C MOMOIIBIO AIIEKTPOMETPUYECKOTO YCHIUTENS] MOCTOSHHOTO TOKa
Keithley-301 (CIIIA).

PE3YJIbTATBI U UX OBCYKJIEHUE

Humetnncynbhokenn (CHz),SO nomyuaercst myrem okucienus aumeruicynbhuna (CHsz),S ¢ momoribio
asotHoit kuciotel (Vaisman, Berkowitz, 1992). B HacTosiiee BpeMsi B Ka4eCTBE OKHUCIUTEIS ISl 3TOU 1SIIH
6epyTt nepokcup Bogopoaa H,0,. Humernncynb(okcun sBIsETCS HEPBBIM WIEHOM TOMOJIOTHUECKOTO psAla
cynbdokcunoB R,SO. [lpu ux panpHeWieM OKHCIeHHH mNoiy4datorcsi cyiboHbl R,SO,. B xummueckoit
ctpykrype IMCO cogaepkaTcst ABe METWIbHBIE TpymIibl, cepa U kuciopon. IMCO mnpexacraBiseT coOoi
NpO3padyHyto, OECLBETHYIO, CJErKa TOpPbKYI0 Ha BKYC JKHUAKOCTb, CO CHEHHM(UYECKUM 3allaxoM, XOPOILIO
pactBopum B Boze (YU, Quinn, 1994). Opranndeckne Cyab(POKCHABI UMEIOT MUPAMHUAATBHOE CTPOCHHE C
atomMoM cepsl B BepumHe. B cymbdokcnaax (RR'SO) pamukanet R u R’ oTnuuatoTcst apyr oT apyra u
CYIIIECTBYIOT B JBYX OITHYECKH aKTUBHBIX (opmax. Momekyra JIMCO amdudmibHa U BBICOKOMONSIPHA.
OTpHUllaTeNbHBIA TONIOC TUMNONS HaxomuTcs Ha arome kucimopona. JMCO obnamaer ymopsmodeHHON
CTPYKTYpOMi, KOTOpasi paspymaercs B uHTepBajie temreparyp 40-60°C, uro BBITEKaEeT M3 TEMIIEpATypHOM
3aBUCHMOCTH TIOKa3zarenst pedpakiud, IUIOTHOCTH, BS3KOCTH W Jpyrux xapakrepuctuk. JMCO -
npoTOGMIBHBII PacTBOPUTENb, U MO3TOMY €r0 acCOLMAThl JIETKO pa3pyllaloTcs Npu A00aBICHUH BELIECTB,
SBJSIFOIIMMIECS JJOHOpaMu NpoToHOB. MccienoBanus cniektpoB nornomenns JJMCO B uHTepBane JJIMH BOJH
350 M - 2200 HM noka3eiBaroT, uTo crekTp JAIMCO B yka3aHHOM MHTEpBaJle ONTHYECKU Mpo3padeH. Bricokas
crerieHb pactBopuMoctd B IIMCO wnenoro psaa OpraHUYeCKUX COEIMHEHUH OOBIYHO HCIONIB3YeTCS IS
U3ydyeHHs WX (PU3MKO-XUMHYECKUX XapaKTePUCTHK M MOJIeKyysipHoi cTpykTypel (Yu, Quinn, 1994).
OTHOCHTEIIBHO BBICOKAS TOYKA KUIICHHS 1 GOJIBIIAS CKPBITAs TEILIoTa napoobpasosauus (53 x/M mpu 25°C)
CBHICTEJILCTBYIOT O TOM, 4T0o MoJiekybl JIMCO cuibHO acconmupoBanbl (Vaisman, Berkowitz, 1992). IMCO
o0najgaer AWMOJILHBIM MOMEHTOM M, Oylarojapsi JUIIOJIb-IWUIOIBHOMY B3aUMOAEHCTBHIO, MoJekynsl JJMCO
OPUEHTHUPYIOTCS IPYT OTHOCUTENBHO Apyra, 00pa3ys MOJTUMEPHYIO [ETOYKY, 00YCIOBICHHYIO KHCIOPOJIHBIMU
cea3svu. Ilpu cvemmBamnn JIMCO ¢ BOAOH NPOMCXOAWUT 3HIOTEPMHUYECKAs PEAaKIHs, MPH KOTOPOH
Temnepatypa Bobl ToBbimaercss Ha 30°C. IToT 3(dexT ykaspiBaeT Ha GOPMHUPOBAHHME BOIOPOIHEIX CBsi3eil
Mexay Moiekyiaamu JIMCO wu Boaer (Vaisman, Berkowitz, 1992). IMCO mnpucyinyu Takde CBOWCTBA Kak
aMm(puUIBHOCTh, TOJSIPHOCTh, BBICOKas pe3opOius. VccieqoBanus Ouojioruveckol akTtuBHOCTH [IA
MOKAa3bIBAIOT, YTO 3TH COCIUHEHHUS CHEUU(PUYECKH B3aUMOACUCTBYIOT CO CTE€PUHAMH YYBCTBHUTEIBHBIX K
AQHTHOMOTHKAM OpraHU3MOB, TakKMX Kak TpuObl W mpocreimme (Gray et al., 2012). HccremnoBanus
MOJIEKYJISIDHOTO MeXaHu3Ma B3auMmojieiictBusi [IA ¢ meMOpaHaMu TMOKa3ai, YTO MOJHEHBl CO3JAI0T B
MeMOpaHax KaHajbl, Yepe3 KOTOphle M3 KIETOK B HapyXHYI0 cpedy MoryT audQyHIupoBath HOHBI H
BHYTPHUKJICTOYHbIC KOMIIOHEHTHI, MpuBoAsinue K nu3ucy kierok (Cohen, 2010). CymiecTByeT NpeanonokeHne
0 TOM, Yro Ouonormyeckas akTHBHOCT, [IA MOXeT 3aBUCETh OT MPHUPOJBI MEKMOIEKYISPHBIX
B3aUMOJICHCTBUI ~ MEXIy 3apsSHKCHHbIMHA TPYINaMH  MOJIEKYNl aHTHOMOTHKOB H  (OCQOIHITHIOB.
[Ipennomnaraercsi, 4To BCTpaMBaHWE AHTHOMOTHKOB B MEMOpaHy NPOHMCXOAWUT B pe3yibTaTe 00pa3oBaHUs
BOJIOPOJHOM cBsizu Mexay [1A u dochaTHpiMu rpynnamu Mosiekyn ¢pochomununoB. CpaBHUTENBHbIH aHAH3
OHMOJIOTUYECKOW aKTUBHOCTH amdoTrepulliHa B W HHUcTaTMHA TOKa3bBaeT, 4ro amdorepuriud B Oonee
a¢eKTHBeH MPOTUB OOMbIIMHCTBA rpruboB, yem HuUctaTuH (Aszalos et al., 1985). CpaBHuTenbHBIC AaHHBIC
MOKAa3bIBAIOT, YTO IOJMEHOBAasl LeNnb y HHUCTaThHa A; ¥ am@oTepuurHa A OAMHAKOBAa M, KaK IOKa3ajH
UCCIIe/IOBAHUS, aHTUTPUOKOBAsI aKTHBHOCTD Y 3TUX JIByX aHTHOMOTHUKOB MaeHTHYHA Apyr apyry (Aszalos et al.,
1985). U3 sTux naHHBIX ClEAyeT, YTO HAJIMYUE OIPEISIICHHOTO YHCIa JBOWHBIX CBs3eil B xpomodope ITA
ABJISIETCSl BaKHBIM (PAKTOPOM, ONPEACIISIIOIIMM HUX YyBCTBHTEJIBHOCTH K MeMOpanam. HabOmiomaeTcs mpsmast
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3aBUCHMOCTH MEKIy YHCIIOM JBOMHBIX CBA3EH B XpoModope 1 OMOIOrn4ecKoi aKTUBHOCTHIO AaHTHOMOTHKOB -
YyeM BBIIIE YKCIO OBOMHBIX CBs3eil B xpomodope ITA, TeM BhIle ux Onojormdeckas aktuBHOCTh (Joly et al.,
1992). JleBopuH oOnamaer Oojiee BBICOKON H30MPATEIBbHOCTBIO JCHCTBHS HAa MEMOpaHbI M OTIMYACTCS OT
npyrux ITA moBbIIeHHOH pacTBOpUMOCTBIO B BoAe. CTpyKTypa JUMUAHOTO OUCIIOSA, PaBHO KaK M CTPYKTypa
CaMMX IPOHMKAIOLUIMX MOJIEKYJ, SIBJSIETCS BaXXHBIM (DaKTOpoM, OOYyCIaBIMBAIOLIMM HPOHHULAEMOCTh IS
pacTtBopuMBbIX B Boje coeanHeHuid. Momnekynasl JIMCO 001amaioT BBICOKOH CTENEHBIO pe30pOuuu Onaronaps
TOMY, YTO BEJMYMHA AMANeKTpuueckod mponunaemoctd AMCO HaxomuTcs MEXAy BOAOH M KHpaMH. IDTO
cBuzeTenscTByer o ToM, urto JAMCO ycwinmBaeT NpPOHHIAEMOCTb OOJIBIIOTO 4YHCIa JIEKapCTBEHHBIX
COCMMHEHHMI uepe3 OWolormyeckue MeMOpaHbl, a TakKXe CHOCOOCTBYeT OCTaTOYHO TIIyOOKOMYy WX
NPOHUKHOBEHUIO BHYTPb KJICTKH.

Brnepsble Obutn n3yueHs! (U3MKO-XMMHUYECKUE CBOWCTBAa amdoTepuurHa B u neBopuHa B KOMIUIEKCE €
JAMCO u ux cMemaHHbIE paCTBOPhI B PA3JIUYHBIX COOTHOLICHUX. ccienoBaHa 3aBUCUMOCTh IIPOBOAMMOCTH
OMMOJIEKYJISIPHBIX MeMOpaH OT KoHLeHTpauuu amporepuumHa B u neBopuna. Amdotepuuun B pesko
YBEIMUMBAET MPOHUIAEMOCTh MEMOpaH AJsl MOHOB, BOJBI, HEXJEKTPOJIUTOB M OPraHMYECKHX COCAMHEHHH.
3aBHCHMOCTh MMPOBOAMMOCTH MEMOPaH OT KOHIICHTpanuu amoTtepuiiraa B pacrer nponopruoHansHo 8-10-oi
CTETIEHH M 3Ta CTETEHb 3aBUCHT OT CTPYKTYphI MoJieKys [TA. Pe3kast 3aBUCHMOCTh IPOBOAMMOCTH MEMOpPaH OT
KOHIEHTpalmu aMmdorepuiinHa B mo3BoNMIIa TMPENONOXKHUTh, YTO HOHHAS MPOHHLAEMOCTH CBSI3aHA C
o0Opa3oBaHueM B MeMOpaHaX IOJHMEHOBBIX KaHAJOB OJMIOMEPHOH CTPYKTypbl. [lymaercs, 4To cuctema,
OTBETCTBEHHAs 32 U30MPATENbHYIO IPOHULIIAEMOCTh MEMOPaH, IOKaJIM30BaHa B THAPOPHUILHOMN LN MOJIEKYIIbI
am¢porepurimaa B. I[lpu yBenuuenun konuentparmu JMCO B BOJHOM pPacTBOpE YBEIMYUBACTCS
3¢ (GEKTUBHOCTH COOPKH MOJMEHOBHIX KaHAIOB M YCHJIMBAETCsl CTAaOMIBHOCTh PabOTHl KaHaja B MPOBOMSIIEM
cocrostHnn. AMboTepuima B npu konmentpammn 1-10° M B 10°-10° pas monmkaeT HCXOIHOE yACTbHOE
conporuBienne membpan (1-5-10° Om-cm®), mpuroToBmeHHBIX U3 06mux ¢ocdomumuaos. Ha puc. 1.
MOKa3aHa 3aBUCUMOCTbH MPOBOJIUMOCTH OMMOJIEKYIISIPHBIX MEMOpaH OT KOHLEHTpauuu amdorepulinaa B npu
Pas3JINYHBIX KOHLEHTPALUIX X0JecTeprHa B MeMOpaHax, Kpusbie 1 u 2.
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Puc. 1. 3aBUCUMOCTb IPOBOAMMOCTH OUMOJIEKYJISIPHBIX MeMOpaH OT KOHIEHTpaluk am@oTepuinHa B.
Kpusas 1 nonxyuena Ha MmemOpanax u3 pocOINIHIOB ¢ XOJIECTEPHHOM B BeCOBOM cooTHomeHnn 20:1, KpuBast
2 — 2:1. Mem6pansI 06pa3oBbiBaiIich B pacTBope 10 MM KCI, pH=6.5, t=22°C.

HobaBka xonectepuHa K (ochomununam yBennuuBaet 3(GpPeKTUBHOCTh ACHCTBUS aHTUOMOTHKA, pUC. 1,
KpuBas 2. MemOpanbl B mpucyTcTBHH amdorepuimHa B m30mparesnsHO MpOHHUIIAEMBI ISl OJHOBAJICHTHBIX
aHroHoB. OJTHAKO, TIPU HMCCIICOBAHUH apOMATUYECKUX aHTHOMOTHKOB ObLIO OOHAPYXKEHO, YTO B OTIIMYHE OT
amdorepuIiHa B, JIEBOPUH BBI3bIBaET M30MPATENHHYIO MPOHHUIIAEMOCTh HE JJIsi aHWOHOB, a JUIsi KaTHOHOB
MIETIOYHBIX METAUIOB. JTOT aHTHOMOTHK OTJIMYaeTcs OT HUCTaTuHa, aMmdorepuurHa B u MukorentuHa
HAJIMYMEM B MOJIEKYyJiaX JOTIONHUTEIBHON apoMaTHYeCKON TpyNIHUpOBKH—P-aMUHOAIeTOPEHOHa, B KOTOPOH
COJICPYKUTCS TIOJIOKUTEIBHO 3apshKeHHBIN a30T. [IpH yBemMueHHH KOHIIGHTPAIMH aHTHOMOTHKA IIPOBOJIUMOCTD
MeMOpaH pacTeT NpONOPLUHOHAIBHO 4-0i CTeleHH KOHLEHTpalWHu JeBOpuHa. VccienoBaHHs 3aBHUCHMOCTH
NPOBOAMMOCTH MEMOpPaH OT KOHLEHTPALUH JICBOPHHA NMPHUBEIHN K MPEANOJI0KEHUIO O HATMYUU B MeMOpaHax
KaHAJIOB MOJICKYJSIPHBIX Pa3MepoB, HMHAYIHUPYIONIMX HOHHYIO IPOHHUIIAEMOCTh. MOXKHO JyMmMaTh, YTO
n3duparenbHas NPOHULIAEMOCTh Ul KaTHOHOB CBfi3aHa € OOpa3oBaHMeM B MeMOpaHaX  OTPULATEIBHO
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3apsokeHHBIX — mop.  Ckopee, TepeHOC KAaTHOHOB dYepe3 TpaHHWIy MeMOpaHbl OCYIIECTBISIETCA dYepes3
ruapodunsHble acTn KaHana. CylmiecTBEHHYI0 WH(POpPMAIMI0 O MeXaHW3Me IMPOHUIAeMOCTH MeMOpaH B
NPUCYTCTBUU apOMAaTHYECKUX aHTHOMOTHUKOB MOXKHO HM3BJICUb U3 TAHHBIX O TIEPEHOCE Yepe3 MeMOpaHy MajibiX
MOHOB, TaKMX Kak I'YaHHJUH W THAPa3uH. B mpucyTCTBUM JIE€BOPHHA 3TH MOHBI MPOHUKAIOT Yepe3 MeMOpaHy
3HauuTenbHO nyumie, yeM MoHbl K* m Na’. Hamuume oamHakoBOro ymcna JBOMHBIX CBsisel B Xpomodope
amdorepuHa B u neBopuHa ABIseTCs BaKHBIM (DAaKTOPOM, OMPEACISIOMINM X BBICOKYIO YYBCTBUTEIBHOCTh
kK MemOpanam. Kak mnokazanu wucciemoBaHus, cambiMU 3S(GQEKTHBHBIMH W3 HW3y4YeHHBIX [IA sBISIOTCS
amdorepura B u meBopuH.

Ocobast poms B (popMHpPOBaHWH MPOBOISMINX aM(OTEPUIITHOBHIX ¥ JICBOPHHOBBIX KaHAJIOB BHYTpPH
MeMOpaHbl MPUHAICKUT AuMeTwicyibdokcuay (AMCO). AMCO o0namaeT ciocoOHOCTBIO PE3KO YCUINBATh
OMOJIOTHYECKYI0 aKTUBHOCTH 1A 1 nHAYIIMpOBaTh B MEMOpaHax H30UpaTeIbHyI0 MPOHUIIAEMOCTD JIJISl HOHOB H
OpPTaHMYECKUX COEAMHEHWH. Pe3ynbTaThl MpoBeIeHHBIX SKCIIEPUMEHTOB Jal0T OCHOBAHHE TPEATIONI0KHUTD, YTO
MEXaHU3M U30MpaTeIbHOTO JCHCTBI OCHOBAH Ha CIIeU()UIECKOM B3aUMOJICHCTBIH MOJIEKYJI aHTHOMOTHKOB C
memOpanamu. IlpoBeneHHbIE HCCIeOBaHMS TMOKa3aid, 4To XpoModopbl Moneky’n [1A, B3aumonewcTBys c
thochomumumamu, GOpMUPYIOT KaHAI B CTEXHOMETpUYECKOM cooTHomeHuu 1:1. Crexmomerpudeckuit
k03¢ puLmeHT COOPKU OJMHOYHBIX KaHANOB ISl pa3HbIX [IA MOXKET CHIIBHO OTJIMYAThCS APYT OT ApYyra U ObITh
paBHbIM OT 3 110 17. Ciemyer OTMETHTh, YTO MOJICKYJISIPHAS CTPYKTypa TUAPO(GHUIBLHON YacTH KaHalla JI0 CUX
MOp HE YCTAaHOBIIEHA HW3-32 OTCYTCTBUS COOTBETCTBYIOIIMX METOJIOB ONpEACNCHHs TOYHOW JIOKATH3AIUU
MOJIEKYJIIPHBIX ~ TPYyII, BBICTWIAIOMIMX BHYTPEHHIOK IOJOCTh KaHana. CorjacHO  IPOBEIEHHBIM
HCCIIeIOBAHMAM, BHYTPEHHMH JMaMeTp KaHanma cocTapiseT Beaumuuny 7-10 A (M6parumosa u ap., 2006).
KommbloTepHoil aHanu3 mokaszall, 4YTo Npd (QOPMHUPOBAHWM HMOHHOTO KaHala B TNPHUCYTCTBUH aMHUIHOTO
MPOU3BOAHOTO aMpoTepuInHa B HOHU3MPYIOIHE TPYIIITHI MOJIEKYJ MOTYT OBITH OOpaIlleHbl KaK BHYTPh, TaK U
BHE KaHasa, T.C. MOJISIPHBIE TPYIIBI MOTYT OBITH B JABYX KOH(POPMAIMOHHBIX (opMax, Omaromapsi OBOPOTY
MHUKO3aMHHa BOKPYT Tiuko3uaHoil cBssu (Resat et al., 2000). CymiecTByeT NpearmoioRKeHHE O TOM, UTO
Omosornueckass akTUBHOCTh ITA MOXET 3aBHCETh OT MPHUPOIbI MEKMOIEKYJSIPHBIX B3aUMOJICHCTBUI MEXITY
3apsHKEHHBIMU TPYIIIAMHA MOJIEKYJI aHTHOMOTHKOB U dochonmumnuaos. BeTpanBanne aHTHOMOTHKOB B MEMOpaHy
MIPOUCXOAUT B pe3ysibTaTe 00pa3oBaHUs BOJOPOJHON CBs3M Mexay [IA u ¢dochaTHbIME rpynmamMu MOJICKYJ
thochomunuos.

Hcnoan3oBanue IIA pgas  yJdy4yimleHHus 3KOJOTMYeCKOl OOCTAHOBKHM OKpYXKawlleid cpeasbl.

IpakTnyeckas 3HAYUMOCTH PadOTHI.

Iupokoe pacnpocTpaHEeHWE AHTHOMOTHKOB B >KUBOTHOBOJCTBE M PACTEHUEBOACTBE IOJIyYHIIM IIOCIE
TOTO, KaK CTaJH OYEBUIHBIMHU HEOIAroNpHUsTHBIE TTOCIIECTBUS HCIIOIh30BaHUsI MIPENapaToB, KOTOPbIE HAPSITY C
nojiaBiieHueM (PUTONATOTEHHON MHUKPO(IOPHI OTPABISIOT TOJIE3HBIE BHUJBI MTHIl U XUBOTHBIX, MUTAIOIIHXCS
ONBUICHHBIMA PAacCTeHUSIMA. AHTHOMOTHKM 00JagaloT pAOOM LEHHBIX HpeuMyliecTs B Oopsbe ¢
(uTONATOreHHBIMM MUKPOOPTaHU3MaMM I10 CPaBHEHHUIO C APYTMMH BeLIeCTBaMH. AHTHOMOTHKH 00JafaioT
N30MPATEIbHOCTHIO JICHCTBUS W, MOJABISAS pa3BUTHE (UTOMATOTCHHBIX OakTepuid W TPUOOB, MPAKTHYCCKH
Oe3BpeqHbl Ui pacteHuid W KkuBOTHBIX (Sukapure et al., 1984; Lewis, Papavizas, 1987). Ilpu BbiGope
aHTHOMOTHKAa HEOOXOAWMBIM YCJIOBHEM SIBIISIETCSl OTCYTCTBHE TOKCHMYHOCTU. Tak, Hampumep, [IA,
ucrob3yemMbie B HE3KHX KoHHeHtpammsx  (10°-10" M), HeTOKCHYHBI I PACTEHMHt M >KHBOTHBIX.
UccnenoBanust mokaszand, 4YTO OOJBIIUHCTBO HCIMOJB3YEMbIX aHTHOMOTHKOB XOPOIIO TPOHUKAIOT U
BIIUTHIBAIOTCS B TKAaHH JKUBOTHBIX M pacTeHHH. KoHLEHTpauus aHTHOMOTHKA HE0OXoAuMasl JUIsl TOABICHUS
NaTOreHHOH MUKPOGUIOPHI B TKAHSIX JKUBOTHBIX M PACTCHHH 3aBHCUT OT CBOMCTB aHTUOMOTHKA M OT BHELIHUX
ycnoBuil. B kauecTBe OCHOBHI JUIsl pa3pa0boTKu 3(h(HEKTUBHBIX MPOTHBOBHPYCHBIX, TPOTHBOOAKTEPHATBLHBIX U
NPOTHBOTrPUOKOBBIX mpenapatoB ucnons3oBanu IIA. Mcxoas W3 MOMy4YeHHBIX JaHHBIX, PaccCUUTaHa
MHUHMMAaJIbHasi KOHLEHTpPAlHs aHTHUOMOTHKA, KOTOpas COOTBETCTBYET MAKCHUMAaJbHOH ero OMOJOruyeckoil
aKTUBHOCTH. [IpOBEJCHHBbIC WCCIENOBAHUSI TIO3BOJIMIIM BBISBUTH M3 TpynHmbl [IA HOBBIE COEIUHEHUS TIOA
YCIIOBHBIM Ha3BaHueM Pe3opOoun u HMHdanBup, KoTOpble 00ja1acT CIIOCOOHOCThIO 3(PPEKTHUBHO U
M30MpaTenbHO IOAABIATH NAaTOreHHble HMHQEKIMH. YCTAaHOBJIEHO, 4To mnpemnapar HWHdaHBUp crocolOeH
MOJIABIISITH BUPYCHBIE W TPHOKOBBIE MHpEKIHH pacTeHuil. O0paboTka pacTeHWi, MOPaKEHHBIX BHPYCHOW H
rpuOKOBO WH(QEKIHel, IyTeM ONpBICKUBaHHS pacTBOpoM WHbaHBHp NPUBOAUT K SPPEKTHBHOMY
YHUYTOXKEHHUIO pacTUTEeNbHbIX MH(eKkuuid. B pesynbrare nabopaTopHBIX HccieqoBaHMK 0o0paslia MOYBHI, HA
KOTOPOH  BBIPALIMBAJIKMCH OBOILHBIE KYJIBTYpHl, OBIJIO YCTaHOBJIEHO, YTO B JAHHOM IOYBE COIEPKHUTCS
HEeOOITBIIIOE KOJIMYECTBO a30Ta, BEICOKOE KOJIIMYECTBO (ochopa 1 Masioe KOJIMIecTBO Kanusi, pH oOpasia noussl
cnabo menouHas. HecmoTps Ha Henmocraromue MHUHEpalIbHBIE JIEMEHTHI B II0YBE, TJ€ BBIPAIIMBAINCH
OBOIIHBIEC KYJIBTYpPBI, IPOBEACHHBIC MCCIEJOBAaHUS MOKA3aJId BBICOKYIO 3((EKTUBHOCTh ACHCTBHA IIperapara
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Ha MaTOT€HHbIE MUKPOOPTaHU3MBI OBOIIHBIX KyIbTyp. CieyeT OTMeTHTh, 4To npenapaT Mndpansup obnamaer
CIIOCOOHOCTBIO MOJHOCTBIO TIOIABNIATh POCT BUpyca TabauHo#t Mo3auku (Tobacco mosaic virus) (Moparumosa
u 7ap., 2012). WnduuupoBanHele pacteHus mnocie o0pabotku mnpenaparom HH(aHBUp HE TOJIBKO
M3JIEYMBAIOTCS, HO W TPOUCXOIUT pereHepauusi yBSAMMX OT wHpekuuu pacteHuil. [Ipeamomaraercs, drto
AHTUBHUPYCHBI W MPOTHBOTPUOKOBEIN 3(h(heKT nHpaHBUpPa TIPOSBISIETCS 3a CUET CBS3BIBAHHUS aHTHOWOTHKA C
MeMOpaHaMH C MOCIEAYIOMUM (OPMUPOBaHHEM B HHUX KOMILIEKCA, KOTOPOE MPEACTABIsET cO00M KaHaIbHOE
o0Opa3oBaHHe MOJEKYJSIPHBIX pa3MepoOB, YTO BBIPAXKACTCS B WHTHOMPYIOIIEM BIMSHUM TMpemapara Ha
PENPONYKIMIO BHUPYCOB M TPHOKOBBIX KJIETOK. [IpeanoskeHHOE CpencTBO HE TOKCHYHO, OEe3BpEIHO, HUTO
HO3BOJISIET MCIIONB30BATh TPENapaT OT 3arpsi3HEHHS OKpPYXKAromlel Cpeabl M CIIOCOOCTBYIOT PAMOHATBHOMY
UCIIOJIb30BaHMIO €T0 B CEILCKOM XO35HCTBE TP BHIPAIIMBAHUN OBOIIHBIX U TJIOJOBBIX KYJIBTYP.

B mpomnecce mpoBeneHns GpyHIaMEHTAIBHBIX UCCIIEAOBAHUH BIEpBBIE OBUT pa3pabOTaH HOBBIM Ipenapar
Pe3opOuH TPOTHB BUPYCHBIX, CTA(QMIOKOKKOBBIX W TPHOKOBBIX HH(ekimil. leiictBue PezopbuHa OBLIO
MOKa3aHO Ha JabOpaTOPHBIX JKUBOTHBIX, 3apaKEHHBIX WHQEKIHEH ¢ pa3sNuuHON dTHONOTHEeH. Bbuto u3ydeHo
JeiicTBue  mpemapara, o0Opa3yeMoro MuKpoopraHuzmamu — Streptomyces, ©Ha psag  Bo3Oyaurernei
cTaUIIOKOKKO03a, JIIEPUXI03a, KaHIM03a, YCIOBHO-TIATOTEHHBIX OakTepuii u BupycoB Koxcaku A, ECHO n
npocroro Bupyca repmeca Tuna | um |l. AHTUMHKpOOHas akTUBHOCTH mHpemnapata Pe3opOuH wu3ydeHa B
PA3IHYHBIX TECT-CHCTEMax. YCTAaHOBJIEHO, 4To Pe3opOuH B Maibix konmentpauusx (107-10° M) oxasbiBaet
aHTHOAKTepHAIbHOC W aHTHUrpUOKOBOe [eiicTBre Ha KyapTypbl Salmonella typhimuium, Pseudomonas
aeruginosa, Proteus vulgaris, Escherichia coli, rpammonoxutensubie KyabTypsl Staphylococcus aureus u
kiaetku rpuboB Candida albicans, a Taxxe nposiBisieT aHTHBHpYCHOE AeWcTBHE Ha mpumepe Kokcaku A 20,
ECHO 9 n mpocrtoro reprneca | u Il tuma. Ha o0a nexapcTBeHHBIX MpemnapaTa Moiy4eHsl EBpasuiickue
HaTeHTHI.
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XULASO
Polien Antibiotiklarin Bioloji Aktivliyini Artiran Yeni Metodun islonib Hazirlanmasi
va Otraf Miihitin Tomiz Saxlamlmasinda istifadasi
V.X.Qasimmova’, X.M.Qasimov
Baki Déviat Universiteti', Z. Xalilov, 23, AZ-1148, Baki
AMEA-nin Botanika Institutu, AZ-1004, Badamdar sossesi, 40, Bak
E-mail: vafahal@hotmail.com

Polien antibiotiklori (PA) dimetilsulfoksidlo (DMSO) kompleks soklindo istifado edon zaman
antibiotiklorin bioloji aktivliyi kaskin artir. Onlarin fiziki-Kimyavi xassalori miiqaisali sokilds togdim olunub.
Antibiotiklorin bimolekulyar lipid membranlar (BLM) ilo garsilliglt tasiri todgiq olunub. Polienlorin bioloji
aktivliyi parametrlori BLM metodu ilo toyin olunmusdur. Gostorilmisdir ki, antibiotiklorin arasinda an yiiksok
bioloji aktivliyi ilo se¢ilon amfoterisin B vo levorin molekulasidir. Antibiotiklorin  vo xolesterinin
konsentrasiyasindan asili membranlarin kegiriciliyinin eksperimental naticalori toqdim olunmusdur. PA
osasinda otraf miihidi viruslardan, bakteriyalardan vo gobalok infeksiyalardan heyvanlari vo bitkilori miidafiosi
tigiin ekoloji model islanib hazirlanmigdir.

Acar sézlor: torpaq aksinomisetlori, polien makrolid antibiotiklori, dimetilsulfoksid, amfoterisin B,
levorin, yasti lipid membranlari, bitkilorda yaranan virus va gébalak patogen xastaliklarinag garst

SUMMARY
The Development a Method to Increase of Biological Activity of Polyene Antibiotics
and Its Use for Improvement of Ecological Situation
V.Kh.Qasimova’, Kh.M.Kasumov
Baku State University”, Z. Xalilov, 23, AZ-1148, Baku,
Institute of Botany, ANAS, AZ-1004, Badamdar st., 40, Baku
E-mail: vafahal@hotmail.com

It is shown that at use together of the polyene antibiotics (PA) with a dimethylsulfoxide (DMSO)
biological activity of antibiotics sharply increases. Comparative physical and chemical characteristics of
DMSO and PA are submitted. Effects of complex interaction of DMSO and PA with the bilayer lipid
membranes (BLM) are considered. The BLM method determined parameters of biological activity of PA. It is
shown that from all studied PA the most effective appeared amphotericin B and levorin. Results of dependence
of conductivity of BLM on concentration of amphotericin B and levorin on the concentration of a cholesterol in
membranes is presented. On the basis of PA the ecological model of environment protection by creation
effective the membrane-active of drugs against viral, bacterial and fungi diseases of animals and plants is
developed.

Key words: polyene antibiotics, dimethylsulfoxide, amphotericin B, levorin, bilayer lipid membranes,
conductivity of membranes, viral, bacterial and fungi diseases of animals and plants
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HUcnoab3oBanue YiabTpa3syka B @Pusnorepanesruyeckom Pexume nis
Uccaenosanus Cocrossnusi TkaneBbix CTPyKTYp

I'.I'.CyaranoBa
Hnemumym 6omanuxu HAHA, AZ-1004, [lamamoapmckoe wiocce, 40, Azepbaiioscan

B paGore paccMOTpeHbI BO3MOKHOCTH TPHMEHEHUSI METOJAOB YJbTPa3BYKOBOii 00padoTKuU
0MOJIOTHYECKUX 00BEKTOB C IeJIbI0 BhIIEJeHUsS HEOOXOTUMBIX /ISl HCCJIETOBAHUS KIETOYHBIX CTPYKTYP
(PAaCTUTEILHOTO U KABOTHOTO NMPOMCXOKIEHUHUS),UIA JAJTbHEHIIero u3y4eHnuss uX COCTaBa W CBOWCTB.
IMoka3aHo, YTO MOMHMO TAKUX U3BECTHBIX XapAKTEPUCTUK YIbTPa3BYKa KaK 4YaCTOTA H HHTEHCUBHOCTD,
HEMAJIOBA)KHOE 3HAYeHHWE WMeeT BJIMSIHME HA H3yvaeMmble OHOJIOTHYECKUE O0BEKTHI KABHTAIIMH,
CIBUTOBBIX HANPSKEHUH W AKyCTHYECKUX MUKPOMOTOKOB,

Knrouesuvie cnosa: xnemounvie CmpyKkmypul ,y1bmpas3eyK, Kasumayus, aKkycCmudecKue MuKpononmoxku

BBEJEHUE

[loBpexnaromiee AeiictBue Y3 H3IydeHUs] HA KUBBIE OpraHu3Mbl BriepBble 3ameTil Ilonp JlanxeBeH B
rOJIbl BTOPOM MUPOBOW BOMHBI IPH M3Y4YEHUH pabOThI MMOABOAHBIX JIONOK. K TOMy BpeMeHH HMENUCh CBEIICHHS
O BO3MOKHOCTHU NNPOHUKHOBCHUA V3 BoiH B MITKHE TKaHU 4enoBeka. Haumnas ¢ CCpCANHBL 20 BC€Ka, BO3HUK
Hay4HBI MHTEpEC K aHAJIM3y IPOLIECCOB B3aWMOJCHCTBHUS yIbTPa3BYKOBOI'O M3JIy4YEHHS C OMOJIOIMYECKOM
cpenoi. [lpu sTOM HMccienoBaHys MPOBOAMINCEH B PA3IMYHBIX HanpasieHUsX. OcOOEHHO MIMPOKO YIbTPa3ByK
UCIIOJIb30BaJICS B (u3noTepanuu. B HacTosiiee BpeMsl yJIbTpa3BYK 3aBOEBaJl BECbMa MPOYHOE IMOJIOKEHHE B
cexktope OmomemumuHCcKuX oOcnenoBannid. OueHkn BO3 MOKa3bIBalOT, YTO €KETOAHO YIBTPa3BYKOBOE
oOciieoBaHMEe B MHUpPE NPOXOIAT eXerogHo 60 MIIH. NAlMeHTOB. YJbTPa3BYKOBBIE AMArHOCTUYECKHUE
HUCCJIICA0BAaHNd TMNPUMEHACMBIC B HACTOALICC BpeMA B MCAUIMHE OTHOCATCA K KaTCropun HanOoee
WHQOPMATHBHBIX U O€30TACHBIX.

AKTYAJIBHOCTb

HHTepec K HCMONB30BAaHUIO YIBTPa3Byka B MEAHWLIUHE M OHOJOTMU OOYCIIOBIIEH BO3MOXKHOCTBIO
MPOBENEHHS C TIOMOIIBIO YIbTPa3BYKOBBIX BOJH aKTHBHOT'O BO3ACHUCTBHS HA >KUBBIC TKAHU C LEJIBIO TIOTYYEHHS
nHGOpPMAIH O CaMHX TKaHAX. Bce 3TH B3aMMOAEMCTBUS 3aBUCAT HE TOJIBKO OT CBOWMCTB MCCIEAYEeMOU TKaHH,
HO U OT XapaKTEPUCTUK YIbTPa3BYKOBOTO MOJIS.

B pabote npoaHanm3npoBaHbl BO3MOKHOCTH OMOMEAMIIMHCKOTO MPUMEHEHUS yIbTpa3Byka. HekoTopsiMu
uccnenosarensaM[1] mokazaHO, YTO NPH ONPEAEICHHBIX YCIOBHUIX YJIbTPa3ByKOBOE BO3JCHCTBHE MOXKET
MPUBECTH K BUJOW3MEHEHHWIO TeX KJIETOK M TKaHEH, uepe3 KOTOpble PaclpOCTPAHAIOTCS YIbTPa3BYKOBbIE
BonHbl. [Ipu 3TOM OWodM3MUecKHWe acHeKThl AEWUCTBHS YNbTPa3ByKa XapakTepU3yIOT Te€ MEXaHH3MBI,
MOCPEICTBOM KOTOPBIX AKyCTHUECKOE BO3ACHCTBHE NPUBOAUT K 3aMETHOMY OHOJOrHYecKoMy H(QeKTy.
Y IbTpa3ByKOBBIE METO/IBI , IPUMEHSIEMbIE B MEIULKHE M OMOJIOTHH, OCHOBAHBI Ha SBJICHUU PAaCIPOCTPaHEHHE
BOJIH B HCCIEAYyeMBIX cpelax. B mpomecce  pacnpocTpaHeHHs YiIbTpa3Byka B OHOJIOTHUECKOW cpeje
NPOMCXOANT B3aHUMOJEHCTBUE YIbTPa3ByKa C KOMIIOHEHTaMH 3TOH cpeabl. [Ipu 3ToM BO3MOXKHA perncTpanus
U M3MEpPEHHE aKyCTHUECKOI'0 M3JIyYeHMs], KaK MaJaroliero Ha oObEKT, TaK M BO3HHUKAIOLIETO B pe3yjbTaTe
B3aMMOJIEHCTBHUSA ¢ HUM. Tak Kak BOJA COCTaBJISIET OCHOBY BCETO KMBOTO (3a MCKIIOYEHHEM KOCTHOM TKaHH),
TO B3aWMOJIEUCTBUE YJIbTPa3ByKa C TKaHbIO MOYKHO CMOJEIUPOBATH €ro JAEMCTBHEM Ha KHUIKOCTh AHaIU3
ouosiornueckoi 3¢ dexTuBHOCTH Y3 MOKa3al, YTO JEHCTBHE YIbTPAa3BYKOBBIX BOJH 3aMETHO OTJIMYACTCA OT
JPYTHX BOJHOBBIX BO3IEHCTBUI — CBETA, PEHTT€HOBCKHUX JIy4el, HOHU3HUPYIOLIEH paAralii B CHITy OTCYTCTBHS
yIBTPa3ByKOBOTO aHajora mpoieccy ¢oroperucrpanyu. Hampumep, B ciiydae ¢ MOHU3UPYIOLIEH pagnaiuei
BEJIMYNHA MOTJIONICHHON SHEPruM Ha EIVHMIYy MAacChl IO3BOJIIET KOJMYECTBEHHO MpeAcKa3aTh Kak
TepaneBTHYECKYI0 A3(PQPEKTHBHOCTh, TaK H OXUAAeMble TpaBMbl. KonHMYeCTBEHHBIE XapaKTEPUCTHUKU
YIIBTPa3ByKOBOTO TOJISi (MHTEHCHBHOCTh W OKCIMO3WIIMOHHAS MOIIHOCTH) OMPEIENSIOTCS C  ITOMOIIBIO
panuoMerpuueckux  (ynabTpa3ByKoBbIX) BecoB. Ilo manabiM  BO3  OCHOBHBIMH  perucTpupyeMbIMU
XapaKTepUCTUKaMHU Y3 SABJISIFOTCSI HHTEHCUBHOCTD, YaCTOTA, BPEMS 03BYUMBAHUS, 1033 U PEXKUM O3BYUHBAHMSL.
ITo pexomenmaruun BO3 B 3aBUCHMOCTH OT YCJIOBHM O3BYYHMBAHUS M OOBEKTA MCCIICOBAHUS Ha MPAKTHKE
WCTIOTIB3YIOTCS CIEAYIOINE PEKUMBI O3ByUHUBAHUS
SATA — cpeasss o NpOCTPAaHCTBY M IO BPEMEHH
SATP- cpennsisi 10 MPOCTPAHCTBY M MMUKOBAS 10 BPEMEHH
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SPTP — nukoBas 10 IPOCTPAHCTBY M MMUKOBas 110 BPEMEHH
SPTA — mmkoBasi M0 MPOCTPAHCTBY M CPEIHss MO BpeMeHu,2de S —spatial (mpocmpancmeo), T-temporal
(spemen.),A-average (cpeon.),P—peak( nuxoewiii).

W3 aHanm3a BOJHOBBIX METOAWK HCITOJIB3YEMBIX B OMOMETUIIMHCKOW MPAKTUKE BUIHO, YTO MPH M3YUCHUH
ux 0Mo3(pPeKToOB BaXKHO YYUTHIBATH KAK YaCTOTY M HMHTCHCHUBHOCTH YIIBTPa3ByKa, TaK W JUIMTEILHOCTb
o3ByunBaHus. [lo MeXIyHApOAHOW KIacCH(PHUKAIMKA B 3XO-UMIYJIbCHBIX JHATHOCTHYECKHX MpHOOpax
HCTIONIB3YIOT TMHKOBYIO MO MPOCTPAHCTBY aMILTHTYLy MABICHHUS[PSC]; B TEpaNeBTUUCCKUX, XUPYPTHUSCKUX H
JIOTINIEPOBCKUAX TMPUOOpaX — OCHOBHYIO MOIMHOCTh Tydka (B Barrax). V3BecTHO, 4YTO OOJBIIMHCTBO
OHMOJIOTUYECKUX CpPEJl IO CBOCH CTPYKTYype HEOJHOPOIHBI. B ATHX ciydasx, B 03ByYMBAaEMBIX cpellaX 3a cueT
HEOJTHOPOTHOCTEH Cpejibl MEHICTCS KaK MOTJIONICHUE YIBTPa3ByKa, TAK K MOKET BO3HUKHYTh JOTOJHUTEIBHOS
3aryxaHue BoJH. [Ipoliecc TEerIoBOro 3aTyXaHusl BO3HUKAET B CIIydae MEPHOIUICCKOT0 U3MEHEHUS IaBJICHUS B
3BYKOBOH Cpejie MPUBOIIIETO K YePEIOBAHUIO CKATHI U pacTshkeHuid cpenpl. B padote Miller[2] mokasano,
YTO 3a cUeT HeomHopoaHocteil B 6uonorndeckoi Tkauu(f- 1-10MGz) dhakTop BSI3KOCTH Cpesl BHOCHT Ooiee
CYIIECTBEHHBIH BKJIaJ B MOTEPU 3BYKOBOW JHEpPIrUHU,HExenu TerioBoi ¢axtop.Clarke [3] mpu usydenun
B3aUMOJICHCTBUS YIbTPa3ByKa C MSITKAMHU TKaHSAMH pPAcCCMOTPEHAa MOJIENIb TKAaHW B BHJE CHCTEMEI
BOJIOKOH,TIPOHU3BIBAIOIIMX BS3KYH cpeny./Jis CycCneH3uM 4YacTWI] OJWHAKOBOW IUIOTHOCTH U Y3KUM
JIMaTria30HOM pPa3MepoOB, HANPUMEP CYCIICH3MH SPUTPOLUTOB,HaMu [4,5] OBUIO TOJIYYEHO, YTO YaCTOTHAs
3aBUCUMOCTh MEXaHUYECKOH CTOMKOCTU 3PUTPOLUTOB B MHTepBaje 4acToT 1-10 MI'n nuHelHa, 4TO HanuUIO
MoTBEpKAeHHE B [2].

JIEVUCTBUE Y3 HA PACTUTEJIbHBIE OB bEKTBI

Perynupyst 1nmuTensHOCTh U MHTEHCUBHOCTD YJIBTPA3BYKOBOTO BO3JECHCTBUS HA OHOJIOIMYECKHE OOBEKTHI
pacTUTENBFHOTO MPOMCXOXKICHHs (Hampumep, kode, 4dai, madpaH), KOTOpPbIE B CBOIO OYepelb SBISIOTCS
MOIIIHBIMUA aHTHOKCHUIAHTaMU M PaJHONPOTEKTOPAMHU, MOXHO U3MEHATh UX Ka4eCTBEHHBIH U KOJINYECTBEHHBIN
COCTaB, BBIJEIATh TOHKHE CTPYKTYPHBIE 3JIEMEHTHI KJIETOK, Takue kak Monekyiasl JHK u PHK, nuzocomsl.
[locnennne necsiTuieTusi, CTaBUIME [EPUOJOM CTPEMUTENBHO PAa3BUBAIOLIMXCS  HMHYOPMALIMOHHBIX
TEXHOJIOTHi, IPUBEJN K POCTY HCCIEAOBAaHUN W OTKPBITHHA B 0OiacTu OmoTexHosoruu. Cpean MHOXeCTBa
pas3znenoB OMOTEXHONOTMH aKTYaJbHBIMH SIBJISIOTCS. T€ O0JIACTH M METOABI HayYHBIX HCCIIEIOBAHUI KOTOpBIE
MIPUMEHSIEMBI KaK B 3/[paBOOXPAaHEHHH, TaK M B MHUIIEBOI MpoMbIIIieHHOCTH. Ha Teppuropun AszepOaiimkana
npou3pacTaeT OOJIIIOE KOJMYECTBO JIGKAPCTBEHHBIX  SHAEMHYHBIX PACTCHUH, CTPYKTYPHBIC JJIEMEHTHI
KOTOPBIX MOTYT OBITh HCHOJNB30BaHbl B MEAMIUHE M NHUIIEBOW MPOMBIIUIGHHOCTH IJisi  pa3paboTKu
JOCTYIHBIX HPOXYKTOB HOBOIO MOKoJeHus. [luieBass GMOTEXHOJOIHs BBIACISIETCS OTAEIBHONW BETBBIO M3
pa3IMYHBIX pa3iesioB OHOTEXHOJOTHH KoHIa XX BEKa.JTO CBS3aHO CO 3HAYUTEIBHBIM YXyAINICHUEM
CTPYKTYpBI TIHTaHHS HaceleHus, AeQUIUTOM BaKHEHIINX KOMIIOHEHTOB IHUIIM, HAPYIICHHEM SKOJIOTHH H
MOCTOSIHHO AEHCTBYIOIIMMH HEOJIArONpUsTHBIMU (aKTOpaMu OKpyXkaroued cpeasl. lIpenmerom u3ydeHus
OMOTEXHOJIOTUH SIBIISIOTCSI HOBBIE MCTOYHUKH M CIIOCOOBI TMOJIyYEHHS MUILEBOrO U (HapMakKoJIOrHYECKOro
CBIpbs [6,7], mekapcTBeHHBIX GopM 3PpPeKkTHBHBIX TpenapaToB, SKOJIOTHUECKH YUCTHIX MPOAYKTOB MUTaHuUs. B
paMKax MOWCKa U Pa3pabOTKH HOBBIX METOAOB MOJIYYEHHUS] OMOJIOTMYECKH aKTHBHBIX BELIECTB M3 IpErapaToB
PacTUTENBHOTO MPOUCXOKACHUSI BO3MOXKHO HCIOJIb30BaHUE MIMPOKUX BO3MOXHOCTEH YJIbTpa3ByKa, KOTOPBIN
HIMPOKO 3apEKOMEHJOBAI ceOs B MEIUIIMHCKUX HCCIEAOBAHMSAX H THUIICBOM MPOMBIIUICHHOCTH.
HeoOxomumocTs 00pabOTKH MHUIIEBBIX CHUCTEM HOBBIMH H YK€ 3apEKOMEH/IOBABIIUMH Ce0Sl METOAaMH
BO3HUKJIAa CPAaBHUTENBHO HemaBHO [8]. B AzepOaiimkane sTumu pa3paboTkaMu (ToiydeHreM d(pUpHBIX Macel
W3 DHAEMHYHBIX PACTeHHI) aKTUBHO 3aHUMAIOTCs coTpynHukn Wuctutyta 60oTanuku HAHA. HekoTtopsie u3
MOJTYYEeHHBIX Pe3yJIbTaThl MpeCcTaBIeHbl B padboTax[9,10].

OpnumM u3 Hanbosee 3PEeKTUBHBIX 1 COBPEMEHHBIX CIIOCOO0B MpenoOpadoTKu OHOIOTHYECKIX 00BEKTOB
ABJSIETCSl YNIBTPA3BYK. YJIBTPa3ByKOBbIE BOJHBI MPEACTABIAECT COOOH BOJHOOOPA3HO PacIpOCTPaHSAIOLICECs
KoJiebaTeNbHOE JIBIKCHUE YaCTHUI| CPE/Ibl BHE TIpeiena CIBIIUMOCTH YeJI0BEYEeCKOTO yXa W XapaKTepU3yeTcs
PSIOM  OTJIIMYMTENBHBIX OCOOEGHHOCTEH 10 CpaBHEHHIO C KOJICOAaHWSIMH CIBIIIMMOTO Juana3oHa. B
YJIBTPa3ByKOBOM  JMANa3OHE YacTOT CPaBHUTENBHO JIETKO IOJYYUTh HANpPAaBJICHHOE M3IIyYEHHUE;
YIIbTPa3ByKOBBIE KOJIEOAHHWA XOPOIIO TMOANMAIOTCS (OKYCHPOBKE, B pe3yiabTaTe 4Yero IOBBIIIAETCS
WHTEHCHBHOCTH YJIBTPa3ByKOBBIX KOJIEOaHWH B ONMpeAeNeHHbIX 30HaX BozaeicTBus. [Ipu pacnpocTtpanennu B
ra3ax, KHUJIKOCTSIX U TBEPABIX TelaxX YIbTPA3BYK MOPOKIAECT YHUKAJIBHBIC IBJICHHS, MHOTHE U3 KOTOPBIX HAIIUIH
NPaKTUYECKOEe NPUMEHEHHE B pPa3jIMUHbIX obnacTsax Haykd W TexHuku[1-5,11,13.15].Ilpu npumenenun
YIIBTPa3BYKOBBIX TEXHOJOTHH B KHIKHX CpeJaX BO3HHMKAEeT W MpOTeKaeT crnenupuyueckuii (u3ndecKuit
NPOLeCC—YNIBTPA3ByKOBasi KaBUTALMs, 00ECIeYHBAIOUINNA MaKCHUMalbHbIE YHEPreTHYECKHE BO3JEHCTBUS, Kak
Ha CcaMM HUJIKOCTH, TaK M Ha TBEpJble Tejla HaxoJAdlIWecs B BHJE B3BECH B KHMAKOCTAX. KaBuraums
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XapakTepu3yeTcss 00pa3oBaHHEM B JKUJIKOCTH ITyJLCHPYIONIMX My3bIPHKOB (KaBEpH, MOIOCTEH), 3aOTHEHHBIX
MapoM, Ta30M WM WX CMEChI0. B yIbTpa3BYKOBOHW IOJIe KaBUTAIMOHHBIC ITy3BIPHKH IPH 3aXJIOMbIBAHUM
CO3/IaI0T CWJIBHBIC THIPOAMHAMUYCCKUEC BO3MYIIEHUS B XKHUJIKOCTH MPUBOJIAIICE K MHTCHCUBHOMY HM3JIYYCHUIO
aKyCTHUYECKUX BOJH. [Ipu 3TOM B 03ByuyMBacMOM Cpejie MPOUCXOIUT Pa3pyIICHUE MOBEPXHOCTEH TBEPBIX TEI,
TPaHUYAIIUX C KAaBUTHPYIOIIEH XuaKkocThio [11].

OCHOBHBIE ®AKTOPBI Y3 BO3JIENCTBUSI

YnpTpa3ByK Ha OHOJIOTHYECKUE OOBEKTHI U CHCTEMbI MOKET OKa3bIBATh:
1)mexanuueckoe Oeticmeue ynbmpasgyka NPUBOJUT K M3MEIBUCHUIO U JUCTICPTHPOBaHUI0 yacTuiy; Ha sTom
OpUHIMIIE TOCTpOeHa paboTa yIbTPa3ByKOBOTO MAMCIEpraropa, IIMPOKO MNPUMEHIEMOTO0 B MEIHKO-
Omosornueckux uccienoBanuax[1,15].
2) usuxo-xumuueckoe Oeticmeue Yibmpazeyka Ha OUOIOTHYECKHE OOBEKTBI, MPEXKIE BCErO, CBA3aHO C
MOP(OJIOTHIECKUMH W3MEHEHUSIMH Ha UX TOBEPXHOCTH. YJBTPa3BYK YCHJIMBAET B TKaHSIX MPOHHUIAEMOCTbH
KJIETOUHBIX MeMOpaH U IUQQy3HbIE TPOLECCH, M3MEHSIET KOHIEHTPAIMIO BOJOPOJHBIX MOHOB B TKaHSIX,
BBI3BIBACT PACILICIUICHHE BBICOKOMOJICKYJSIPHBIX COCAMHEHHH, YCKOpsieT OOMEH BemllecTB. B xummueckom
OTHOIIEHUHU MPOTYKTHl pacnaja MOHHW3MPOBAHHBIX MOJEKYJ BOJBI B TKaHSAX OpraHHM3Ma KpailHE aKTHUBHBI.
HNmenHO ux 0OMIBIION aKTUBHOCTHIO OOYCIIOBJICH psfl OOIIEOHOIOTHYECKUX (P(HEKTOB, TPOSBISIONIUXCS MO/
BIIMSHUEM YIbTpa3ByKa. YIIBTPa3ByK M3MEHSET CKOPOCTh NPOLIECCOB Ha IpaHMIE ra3—KUAKOCTb. JlelficTBue
yIBTpa3ByKa MOBBIIIAET PACTBOPUMOCTH a30Ta B BoAe Ha 12 %. 1 B TO jxe BpeMsi, yJIbTPa3ByKOBOE 00IydeHUE
pacTBOPOB MPUBOANT K UX Aerazanuy; [12]
3)mennosoe Oeticmeue yrbmpaseyka MPOUCXOJUT B pe3ysibTaTe MOTJIOIMIEHHUS Y3 U BCICICTBUE MPEBPALICHHS
aKyCTHYECKOW SHEPIHH B TEIUIOBYIO. DTO OYEHb OLIYTHMO Ha IPAHUIIE CPell C Pa3InUHON MJIOTHOCTHIO, TAKUX
KaK KOCTh M MBIIIIEYHas TKaHb K HEeW Mpuieraromias, IIOTHasl pacTUTENIbHAs TKaHb U IIMTOIUIa3Ma, BEpXHUU U
BHYTPEHHHE CJIOU CEMSH.
4))6uonocuueckoe Oeticmgue ynbmpazgyka Ha KIETKM W TKaHW ONPEACNSAETCS TJIABHBIM  00pa3om
MHTEHCUBHOCTBIO YJIbTPa3ByKa U UIMTEILHOCTHIO OOJIyYeHHSI U MOXKET OKa3bIBaTh KaK IOJIOKUTEIBHOE, TaK U
OTpHUIIATENIbHOE BIUSHUE Ha KU3HENEATENbHOCTh OpraHm3MoB.C MOBBIIIEHHEM WHTEHCUBHOCTH YJIbTPa3ByKa,
BO3HMKAWOLIasi B OHONOTMYECKUX Cpelax aKyCTH4YecKas KaBUTALUs MOXET IPHUBECTH K MEXaHHYECKUM
M3MEHEHUSIM KJIETOK U TKaHed. OgHako Ooiee MHTEHCHBHBIC U JUIMTENIbHBIE BO3JEHCTBUS MOTYT NPUBECTH K
neperpeBy OHONOTHYECKHX CTPYKTYp M HMX paspylieHuio (IeHatypauusi OenkoB u ap.). C moMouipio
YIBTPA3BYKOBBIX METOAOB BO3MOKHO TONYYHUTh MHOTME OHMOJIOTHUYECKH AaKTHBHBIC BEIIECTBA >KUBOTHOTO U
PacTUTENBHOTO NPOUCXOXKACHUS: (epMeHThI(Tpuncul, xumorpuricud, JHK wu ap.), ropMoHBI (THPOKCHH,
3CTPOTEHBI U JIp.), BATAMUHHBIE TIpenapatsl. 13 chIpbsi IPUPOIHOTO, TAK M PACTUTEILHOTO MPOUCXOXKIECHUS C
MOMOIIIbIO YJIBTPa3ByKa BO3MOXKHO W3BJIEKAaTh NMPAKTHUECKH BCE M3BECTHBIE COENWHEHHS, MPOIYLUPYEMBIE
pacTeHHsAMHU. YJBTPa3ByK TaKXe HCIOJIB3YETCS ISl YCKOPEHHsl MPOM3BOACTBEHHOro mpouecca. [lomumo
npouero Y3 cnocoOeH okas3biBaTh 3()(EKT CTepUIN3alnd, COXPAHSIIOIIMNCSI B TEUCHHE HEKOTOPOTO BPEMEHH
nocie oOpabOTKH PacTBOPa, SMYJIBCUH | T.J. YIIbTPa3ByKOBas anmaparypa UCIolib3yeMasi B IPOMBIIIIIICHHOCTH
¥ HapOIHOM XO3SIMCTBE JOBOJBHO TaKW pa3sHOOOpa3Ha :HAuMHAs C MOPTATUBHBIX TOMOTEHH3aTOPOB U
CTallMOHAPHBIX yCTPOMCTB 00pabOTKM Mpo0 MaiblX M CPEOHHX OOBEMOB M 3aKaHUMBAs MPOMBIILIICHHBIMH
yIBTPa3ByKOBBIMUA YCTAaHOBKAaMH JUIsi OOPa0OTKH IMOTOKOB OONBIIMX OOBEMOB B YCIOBHAX HEMPEPHIBHOTO
npou3BoAcTBa[ 13,15].OcHOBBIBasCH Ha BBIIIECKa3aHHBIX CBOMCTBAX yNIbTPa3ByKa, MOYKHO MPEANONI0XKHUTh, YTO
B cly4ae NMpUMEHEHHUsl JaHHOTro (akropa A o0paboTKH OMOJIOTMYECKUX OOBEKTOB (MUILEBBIX HMPOIYKTOB,
PacTUTETIBHOTO ChIPhS, APOXKKEH M MUKPOOPIaHU3MOB),B YACTHOCTH HA CTaIMH SKCTPAKIIUH, MOXHO HE TOJIBKO
YBEITMYUTh BBIXOJI OMOJIOTMYECKH aKTHBHBIX BEIIECTB, HO W YIPAaBIATh COXPaHCHHEM HX COJCp)KaHUS B
MOJy4aeMOM D3KCTpakTe. Taike HMeeT CMbICH 0003HAYUTh BO3MOXKHOE HM3MEHEHHE TaKOI0 BaXKHOIO
NOKa3aTeNns KaK «aKTHBHOCTb BOJBD». DTOT IOKa3aTeldb MMEET IIUPOKOE NMPUMEHEHHE B NPOTHO3UPOBAHUHU
CBOMCTB TMHUIIEBHIX NPOAYKTOB 3a PYyOEKOM, SBISETCS MHCTPYMEHTOM DETYJIHPOBAHMS KayecTBa MHUIIEBBIX
NPOJYKTOB U WX CPOKOB XpaHeHUs [8,14].113 muteparTypHbIX NAHHBIX BHJHO, YTO BHEIIHUE (AKTOPhI MPH
BO3/ICHCTBUM HAa KJIETKM BBI3BIBAIOT Kak TIpyOble HapyHICHWs(JIM3HC, pa3pylIeHHE KJIETOYHOM
YIBTPACTPYKTYPHI), TaK U OoJiee TOHKHUE(XPOMOCOMHBIE M ()YHKIIMOHAIBHBIE M3MEHEHHs). PsgomM aBTOpOB
MOKa3aHO, YTO OCHOBHOM MPUYMHOMN pa3pylIeHusI KJISTOK B yJIbTPa3ByKOBOM Touie siBisiercst kaputarust [1,4,5].
[lokazaHo, 4YTO KIJIETKH, NEPEKUBIINE YIBTPA3ByKOBOE BO3IAECHCTBHE MOTYT JEIUTHCA TaKXKE Kak MU
HeoOnmyyennsle [2,4]. [lo—Bunumomy, BO3IEHCTBHE YNbTpa3ByKa MOXKET HPUBECTH K W3MEHEHHIO HOHHOM
nmpoHuIiaeMocTy MemOpaH. Ilox nmelicTBueM yibTpa3Byka HHTEHCHBHOCTHIO 1 Br/cM? u uacToToi 0,8MI 11
TaKke HaOJIIoAaeTCcs yMEHbIIEHHE COAePKaHus KaJlusl B MEMOpaHax KJIeTOK BUJIOYKOBOM xene3sl [6]. B To xe
BpeMs, TpH IEKTPOHHOMHUKPOCKOIMMYECKOM HCCIIEAOBAHUHU KIIETOK PA3IMYHBIX OPraHE MOIBEPHKEHHBIX
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BO3JICMCTBHUIO  YJIbTPa3ByKa TepaneBTUUYECKUX I/IHTeHCHBHOCTeﬁ(O,l-lBT/CMZ),BmeneHLI TOBPEXKICHUS
JU30COM C TOCTENYIOIIMM OCBOOOXKIEHHEM JH30COMalbHBIX (epmeHToB[2,3,5,15].B ciyuae ¢ kierkamm
JKUBOTHOTO MPOUCXOXIEHHUS (KypuHBIE SMOpPHOHBI M OJHIOTENWI MAaTKH MBIIIEH),TakKe TOKa3aHo
NOBPEKACHUE IUTOIUIA3MAaTHYEeCKO MeMOpaHbl. B To ke BpeMs KaBUTALMOHHBIE MEXaHH3MBI
yIBTPa3ByKOBOT'O BO3JEHCTBHUS MOT'YT IPUBECTH HE TOJIBKO K MOBPEXKIAECHHIO MEMOpPaH U MUTOXOHIPUH, HO U K
PaCTSHKCHHUIO U HEKOTOPOMY HapYyIIECHHUIO CTPYKTYPbI PETHKYJIO3HOTENIMANBHON ceTh. B nutepaType nmerorcs
JaHHBIE M0 BIHMSHUIO YJIbTpa3ByKa Ha reHetnueckuil ammapat|13].Ilpu 3ToM o4eHb BBICOKHE WHTEHCHBHOCTH
yIIbTpa3ByKa, OOYyCIOBIEHHBIE KaBHTalued, MoryT mnpuBectn K pgerpamanuu JIHK B cycnensum, a
THIPOAMHAMHUYECKHE CABHUIOBBIE HANPSDKEHUS - K MOBPEKACHUSIM,  OOYCIOBICHHBIM 0Opa3oBaHHEM
CBOOOTHBIX PaIHKAaIIOB.

Hamo ormeruTh ,4TO OCHOBHBIE MeEXaHU3Mbl (YHKUHMOHAIBHBIX HM3MEHEHMH MPOMCXOIAT 3a CYET
B3ammoelicTBrsl BHemHero (akTopa(yY3) Ha BHemrHeH MemOpaHe kieTok. [Ipu atom sHeprus Y3 MoXkeT Kak
NOJABIATh, TaK M CTHUMYJIUPOBAaTh (YHKIUH KIETOK, BO3/ICHCTBOBaTh Ha AIEKTPO(OPETUIECKYIO
NOJBIKHOCTb, Ha AaKTHBHOCTh AXD-a3pl, 4TO HaONIONAeTCs TMPH KAaBUTALUH, BBI3BIBAIOIICH JIM3HUC
3puTpounToB. B Toke BpeMs B Hammx paboTax MOIYHEHO ,4TO IPU MHKYOAlMu KIETOK IUIa3MaTHYECKHX
MeMOpaH C HEKOTOPBIMH aHTHOKCHAAHTAMHU M MECTUIUAAMHU HAOIIOAAIOTCS pa3HOHAPABICHHBIE W3MEHEHUS
AXD —a3HOW aKTUBHOCTM IUIa3MAaTHYECKMX MeMOpaH: aHTHOKCHJAHTBI 3allMIIAOT MEMOpaHbl OT
MEXaHMYECKOTO IMOBPEXICHUS Y3, a MECTHLUUAbI CIOCOOCTBYIOT CKOPEHIIEMY HApYIICHHIO LEJIOCTHOCTH
MeMOpan[4,5].B Toxe BpeMs cpaBHEHHE NEHCTBHSI HOHH3UPYIONIEH paavanvd M Y3 Ha IUIa3MaTHYECKUe
MCM6paHI)I KIJIIETOK W HMX COCTABJIAIOIIWEC IMOKAa3ajlo, YTO HMOHU3HUpYIOUIasd paguanunsd BbI3bIBACT HCO6paTI/IMLIC
M3MEHEHUS B 00JTy4YEHHBIX TKaHSX,B TO BpEeMs KaK MOcje MpeKpatieHus: Y3 BO3ACHCTBUS MOKET MPOUCXOIUTD
CaMOBOCCTAaHOBJICHHE KJIETOYHOH CTPYKTYphI U hyHKIMI[4,12,13 ]

Takum 00pa3oM MOKa3aHo, YTO B MPOIIECCE O3BYYUBAHMS MATKUX TKaHEH B (PM3HOTEpanuy HAOIIOAAIOTCS
pasHooOpasnbie 3h(HeKTh — OT U3MEHEHHUS! COCTOSHUSI MBI IO YMEHBIIEHHs ToTeHuana aeicraus| 13,15].
OTH mpouecchl MPOMCXOAAT MpPH HMHTEHCHBHOCTSX Bbime 1 Br/cM® M 10-BUAMMOMY OOYCIIOBICHBI
U3MEHEHUSIMM B TPAHCIOPTE HOHOB YEpe3 KICTOYHbIE MEMOpaHbl, BBI3BIBAEMBIC AKYCTHYECKUMHU
MUKpornoTokamu. [lokazaHo, YTO KJIETKH, MEPEKUBIIUE YJIBTPAa3BYKOBOE BO3JECHCTBHE M IMPH 3TO OCTAIUCH
HETIOBPEXICHHBIMH, IPOJOJKAIOT JaBaTh IOTOMCTBO TOYHO TakK K€, KaK U MX HEOOIydeHHbIC TBOWHUKH [2].
Hckirouenne, Kak OKa3ajloCh, COCTABISUIM KJIETKH, KOTOpBIE OOJIyYaIUCh YNbTPa3BYKOM IIPH IOBBIIEHHOMN
temrepatypa [15].

Ha ocHOBaHMM BBIIIECKA3aHHOTO MOXHO IIPUHTH K TakOMy BBIBOAY, 4YTO B HACTOSIIEE BpeMs
UCIIOJIb30BaHME YJbTPa3ByKa B Pa3lMYHBIX OOJIACTSX HAPOJHOTO XO3SIMCTBA, MPOMBIIIICHHOCTH M MEIHKO-
OHMOJIOTUYECKUX HCCIIEJIOBAaHUAX BEChbMa aKTYaJIbHO M UMEET CBOM MPEUMYIIECTBA KaKk HanOoyiee JIOCTYITHOTO
u 3pdexTuBHOTO (hU3HMIECKOro BakTopa.
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XULASO
Bioloji Toxumalarin Qurulusunun Tadqiqi ii¢iin Ultrasas Dalgalarin
Fizioterapetik Rejimda Istifado Olunmasi
G.H.Sultanova
AMEA Botanika Institutu

Toadgig olunan mogaleds bioloji obyektlordon lazim olunan hiiceyra hissalorinin alinmasi1 vo sonradan
onlarin qurulusu va torkibinin dyranilmasi mogsadi ultrasas tisullarin istifado olunmasi baxilib. Gostorilmisdir
ki, ultrasas dalgalarin bioloji obyektlors tosiri yalniz tezlik va intensivliydon asili deyil. Bundan basqa bioloji
toxumalarin tasirinag asas giivalorlon basqa kavitasiya, akustik mikrosellar va dalga garginlyinin rolu var.

Agar sozlar: hiiceyra hissalorinin ,bitki hiiceyralari,ultrases, kavitasiya, akustik mikrosellor

SUMMARY
Usage of Ultrasound in the Physiotherapeutic Mode for Research
of the State of Tissue structures
G.G.Sultanova
Institute of Botany, ANAS

There are considered the possibilities of application of ultrasound treatment method on biological objects
for the extraction of cellular structures for the further study their composition and properties in this paper. It is
shown that in addition to such characteristic as frequency and intensity a important value has the influence of
cavitation, shearing tension and acoustic microstreams on researched biological objects.

Key words: cells structure, ultrasound, cavitation, acoustic microstreams
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Maxkpouukiandeckue [lonnenoBoie AHTHOMOTHKN PacTuTe ILHOTO
IMpoucxoxknenusi u Ux buosiornyeckass AKTUBHOCTD. IlpuMeHnenne B
Meauuune u B CesibckoM Xo03s1licTBe

A.A.CamenoBa
Hucmumym Bomanuxu HAHA, bamamoapmcxoe wiocce 40, AZ1004
E-mail:arifa_samedova@mail.ru

JanHblli 0030p fAaeT BecbMa IIMPOKOe MNpeacTaBieHHMe O (GYHKIHOHAIBLHON JesATeIbHOCTH
NMPOTUBOTPHOKOBBIX MOJMEeHOBBIX aHTHOMOTHKOB(ITA). UX ceKTp mMpUMeHEeHHUs 0YeHb MHOTOTPaHeH U
TpedyeT AeTaNbHOro0 paccMorpenns. OnHa o001acTh HX NPUMEHEHHMA- 3TO, €CTECTBEHHO, NNPAKTHYECKAs
MeIUINHA, TIJe OHHM PpaccMATPUBAIOTCA KAaK JIeKAPCTBEHHbIe Mpenaparbl, JeiicTBHEe KOTOPBIX
HaNPaBJIeHO, B-OCHOBHOM, NPOTHB IpUOKOBBIX 3a0oseBaHuil. C ApPyroil cTOpoHbI 3TH COeJUHEHMSI
NPOABJSIIOT 0MOJOTHYeCKYI0 aKTHBHOCTb, YTO CBSI3aHO ¢ UX MeMOpPaHO-aKTUBHOM (pyHKLMell, TO ecTh ¢
H3MEeHeHHeM TMPOBOAMMOCTH B KJIETOYHBIX MeMOpaHax. JTH Ouodusnyeckue W OMOXMMHYECKHE
CBOWCTBA AHTHOMOTHKOB M3y4YalTCS HAa MOJIEKYJSIPHOM YPOBHe B KJIETOYHBIX U MCKYCCTBEHHBIX
MeMOpaHax.

Knrouesvie cnosa: nonuenosvie anmubuomuku (I14), uonnvie Kananvl, nPoBOOUMOCHIb KIEMOYHBIX
MemOpam

BBEJIEHUE

[TonueHoBble AHTUOMOTHKHM NPEACTABISAIOT cOO0OH OOMNBINYIO TPYIIY COCAWHEHWH PacTUTEIHHOTO
NPOUCXOXKICHUS,  MPOAYLUPYEMbIX  MHKpoopranmsmamu  Streptomyces  (Actinomyces)  (Waksman,
Lechevalier,1962; Zotchev 2003). Ouu oxsatbiBatoT 6osiee 200 mpeacraBUTeNeH, HEKOTOPbIE U3 KOTOPBIX(
amdoTtepuH B, HUCTaTHH, TPUXOMHULINH, JIEBOPUH U MUKOTENTHH), 001aat0T IIHPOKUM CIIEKTPOM AEHCTBUS.
Bce oHm B TOH WM WHOW CTENEHHM JEWCTBYIOT MPOTHB TPHOKOBBIX wHHOeKiuid. OIHako Kpome
AQHTUMHUKOTHUYECKON aKTHBHOCTH, OHH TIPOSIBIISIOT M aHTUBHPYCHBIC, U aHTHOaKTepuaibHble cBoiicTBa(Majuk
et al, 1977; Jordan, Seet, 1978) Mmerorcs Takke HaHHbIE, YTO OHH IOJABISIOT M POCT HEKOTOPBIX
37I0Ka4YeCTBEHHbIX oOpasoBanuii ( Umezawa, 1967; Mondovi et al, 1971). TlpuMeHeHHe B MEIMIIMHCKON
NpakTUKE HAvajJoch C WX NPOTUBOTPUOKOBBIX CBOMCTB. Takum 00pa3oM, IMOJMEHOBBIM aHTHOMOTHKAM
NPUHAUIEKHUT BEAyllas poJib B JEUEHUH TPUOKOBBIX 3a0oseBaHuil. [ puOkoBbrle MH(DEKINU PE3KO OCIAOIIIOT
MMMYHHYIO CUCTEMY YeJIOBEKa M, KaK OKa3aloCh, IPUBOIAT K POCTY UMMYHOAE(PUIMTHBIX OOJBHBIX, a TAKKE
YBEJIMYMBAIOT BOCIIPHUMYUBOCTh OpraHM3Ma K BUpPYCy mmMmyHonmeduuuta yenoseka (De Marie et al., 1994;
Zotchev, 2003). B kiIMHHKE TOSBICHHE WHBAa3WBHBIX MHKO30B OYCHb YaCTO SIBJISETCS COIYTCTBYHOIIUM
(akTopoM MHOrMX HHQEKUMOHHBIX 3aboneBanuil u cnencrtBuem jeuenus CIIW[la, mpoTuBoOITyX0J€BOI
XUMHOTEpAllMK ¥ TPAHCIUIAHTAIIMM OpPTaHOB W TKaHei. TakuMm o00pa3oMm, NPUMEHEHHWE aHTHUTPHUOKOBBIX
npenapaToB B METUIIMHCKOW MPaKTHKE B HAIK JTHA MMEET OIPOMHOE 3HaueHHe U TpeOyeT pa3paboTKh HOBBIX
npenapaToB ¢ MOAM(HUIMPOBAHHONH XHUMHYECKOH CTPYKTypoil. Bbuio Taxke 0OHAapyXKEHO TOKCHYECKOE
JeficTBUEe HEKOTOpBIX IpexacraBurenei I1A, mosTomy Ha MpakTHKE OHU NPHUMEHSIOTCS TOJNBKO MECTHO M HE
UCTIOJIB3YIOTCS JJISi BHYTPHUBEHHOTO BBejeHUS. HeKkoTopble MONUEHOBBIE MaKpOIHIbl (0COOEHHO MpH
BHYTPHMBEHHOM BBEJICHHH) BBI3BIBAIOT CEPhE3HbIE MOBPEKICHUS MTOUYEUHBIX KaHAJIbLEB U TPOMOOOOpa3oBaHue
(Arabeiinu P.A. u np.,1984; Mandell, Petri, 1996).. Bce ato pacrimpsier GppoHT uccienoBanuii [TA B obiacTu
onodusnku memOpad. [Ipu ToM, 4TO XUMHUECKast MOTU(HUKAIINS ITUX COCTUHEHUH BIIOJTHE IOCTyIHA. B cBoto
ouepesb 3TO BeJleT K HM3MEHEHHI0O WX CBOWCTB M 0Ooiiee W30MpaTeNIbHOMY MPUMEHEHUIO B KadecTBe
AHTUMHUKOTUKOB. YUUTBIBasl 3TH (HaKTOPHI, a TAKKe CBOHCTBA MOJIMEHOBBIX aHTHOMOTHUKOB, HY>KHO OTMETHUTh,
YTO MOJMEHOBBIE AHTUOMOTUKU TEM HE MEHEE OCTAIOTCs OCHOBHBIM M HE3aMEHHUMBIM MHCTPYMEHTOM B O0prOe
C CHCTEMHBIMH MHKO3aMH U TTapaJuIeIbHO B TCUSCHHE MHOTHX JIET BEJIETCSI TIOUCK 00JIee YCOBEPIIEHCTBOBAHHBIX
JIEKapCTBEHHBIX CPEICTB Ha OCHOBE MOAUW(PHUKAIMKA XUMHUYECKOHW CTPYKTYpPBl C LENbI0 MOJYYEeHUS
aHTHOMOTHKOB, oONajgaomMX OoJiee IIeJCHANPABICHHBIM JEHCTBUEM M HMEIOLINX HU3KYIO CTeleHb
tokcuurocTn (Amantea et al., 1995; Zotchev, 2003). Tot dakr, uro HekoTOphie ITA 001a1aI0T CITOCOOHOCTRIO
NoJaBIsATH, TpuOKoBbie W BUY-undekunu, ycuiamBaTh MMMYHHYIO CHCTEMY OpraHW3Ma, NpernsTCTBOBATH
Pa3BUTHIO THOMHBIX, OaKTepHabHBIX U BUPYCHBIX MH(EKUMH, a TaKKe MOJABIATH POCT OMYXOJIEBBIX KIETOK,
yKa3bsIBa€T HAa HEOOXOAMMOCTE HCTIOIB30Banms ITA B TepanesTnueckux rensx ( Ibragimova et al., 2008).
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Buodusuueckne m OHOXMMHMYECKHEe CBOMCTBA NOJHEHOBBIX AHTHOMOTHKOB. MoseKyJsipHbIi
MEeXaHM3M JelCTBHS B KJIeTOYHbIX MeMOpaHax

Hcnonb3oBaHue BBIIICYNIOMSIHYTHIX aHTHOMOTHKOB B TPAaKTHUECKOW MenuluHe Oazupyercss Ha rIyOOKOM
W3yYEHUH MOJIEKYJISIPHO-OMOJIOTHYECKUX MEXaHU3MOB MX B3aHMMOJEHCTBHUS C KJIETKOW. YCTaHOBIEHO, 4To [1A
00magaroT MEeMOpPaHOTPONHBIM JEHCTBHEM U B3aMMOJEHCTBHEM CO CTEPHHAMH, HaXONJIIUMHCA B
UTOIJIa3MaTHYeCKUX MeMOpaHax KIIETOK. BzammopeilicTBHE cO cTeprHAMHM MPUBOIUT K OOpa30BaHUIO TOP
(xaHasoB) B KJIETOYHBIX MEMOpaHax, yepe3 KOTOpble KJIETKH HAYMHAIOT TEPSITh KU3HEHHO Ba)XKHBIE MPOTYKTHI
oOMeHa BemIecTB, 4YTO MPUBOAWUT K rubenmu kietok. Kpome Toro, [IA B3amMOAEWCTBYIOT CO CTepHWHAMH,
Haxo[UIIIMMHUCS B KPOBH, JPYTrUX OHOJIOTHYECKUX JKUAKOCTSAX M TKaHAX, 00pa3ysd TIuapouibHbIE
BBICOKOMOJIEKYJISIPHBIE KOMIUIEKCHl, MHTEHCHBHO BBIBOZSIIME XOJNECTEPHUH W3 OpraHu3Ma. ODTH CBOWMCTBa
AHTUOMOTHKOB HALUIM MPAKTHYECKOE NPUMEHEHHE IpU JICUYCHUH, HAIpUMeEp, AACHOMBI IPENCTATENbHON
JKeJe3bl MEPBOM-BTOPOI CTENEHM C IOMOLIBbIO JICBOPUHA. DTOT Npenapar IIUPOKO HUCHPOOOBaH BO MHOTHX
KJIMHUKAaX 1 OBUTH TOJTy4eHBbI XOopolire pe3ynbTarhl. [Ipeamonaraercs, 4To yMEeHbIICHUE Pa3MEPOB MPOCTATHI 1
yIy4llleHUEe COCTOSHHUSI OONBHBIX TMPOUCXOAUT B PE3yNbTaTe CBS3BIBAHUS JIEBOPHHA C XOJECTEPUHOM B
eIy JOYHO-KHUIIEYHOM TPaKTe. B OmbITax Ha )XKMBOTHBIX IIOKA3aHO, YTO ¢ moMouIpio [TA MOXXHO 3HAUNTEIHHO
3aMEIJIUTh pa3BUTHE J3TUX 3a0oneBaHui. D(PGEKTHBHOCTh TAKOTO BO3IEHCTBUS 3aBUCHUT OT O3B M
JUIMTENTFHOCTH BBEJICHUSI Tpemnapara. TakuM oO0pa3oM, OHOJIOTHYECKash COCTABISIOMIAS (YHKIUOHAIBEHON
nestenbHOcTH IIA — 3TO MX B3aMMOAEHCTBHE CO CTEPUHOBBIMH KOMIIOHEHTaMH KJIETOYHBIX MeMOpaH u
M3MEHEHHUE MPOBOANMOCTH MEMOpPaH BCIIEACTBUE 00Pa30BaHMUs B HUX KAHAIOB ISl COOTBETCTBYIOLINX HOHOB U
OpPraHUYECKUX BEHIECTB. BaskHBIM IapamMeTpoM, ONpeaesIONM TOKCHYHOCTh aHTHOUOTHKA, SIBISICTCS BpEMS
HaXOK/ICHUSI aHTHOMOTHKAa B MeMmOpaHe. Moauduuupys MeMOpaHbl aIKMIBHBIMUA MPOU3BOAHBIMU C Pa3HOM
JUIMHOHN YTJIEBOJOPOAHOM LIEMH MOKHO TOYHO KOHTPOJUPOBATH BPEMS HAXOKACHUS aHTHOMOTHKA B MEMOpaHe.
[Tokazano, 4TO C yBeTUUEHUEM JJIMHBI aJIKUIILHON IIETTH MPOU3BOAHBIX JICBOPHHA (METHII-, STHI- U T.1.), BpeMs
HAXOXICHUS MX B MeMOpaHEe IO CpPaBHEHHUIO C HMCXOJIHBIM JIeBOpHMHOM yMeHblnaercs (Kacymos, 1986;
Muxkawnnosa, 1990). Bpemst npeObiBaHusl aHTHOMOTHKA B MEMOpaHE OMPEENsIOCh 10 MOCTOSHHOW BpEeMEHHU
penakcanuy NPOBOAMMOCTH MEMOpaH IOcie OTMBIBKM aHTHOHMOTHKA. Vcronb3ys anKuibHbIE MPOU3BOIHBIC
JIEBOPHHA, MOXKHO PE3KO YMEHBLIUTH BpeMs MPeObIBaHHUS aHTHOMOTHKA B MEMOpPaHe ¥ TEM CaMbIM YMEHBIIUTh
CTENEHb €ro TOKCHMYHOCTH. llokazaHo, 4TO cTemeHb W30MPATEIBLHOTO BO3ACHUCTBHS JIEBOPHHA U APYTHX
MOJIMEHOB HA MAaTOr€HHbIE MUKPOOPIaHU3MBI CBSI3aHa C PA3JIMYHBIM CTEPHUHOBBIM COCTABOM I'PUOKOBBIX KIETOK
u KieTok xo3suna (Brajtburg, Bolard, 1996; Huang et al., 2002).

JeiicTBHe TMOJIMEHOBBIX AHTUOMOTHKOB NPOTHB TPUOKOBBIX W BHPYCHBIX 3a00JieBaHMIi.
IIpumMeHeHHe B IPAKTHYECKON MeJUIIUHE.

B MemOpaHax ®HBOTHBIX KJIETOK CTEPUHOBBIM KOMIIOHEHTOM, B3aUMO/ICHCTBYIOIIUM C aHTHOMOTHKAMH,
sBisieTcst xonectepuH. OH Ke SBISAETCS MPEAIIECTBEHHUKOM IOJIOBBIX TOPMOHOB U KOPTHKOCTEPOH[IOB,
PEryIMpYIOUIMX Ba)KHEHMIIME »3Tambl J>KM3HEHHOIO LWKJIa. B cocrtaBe MeMmMOpaH CTEPHHBI CBSI3aHBI C
MeMOpaHHbIMU OenkamMu U ¢ochonunuaamMu. M3BeCTHO, YTO CTEPOMIHBIH TOMEOCTa3  OHKOJOTMYECKHX
OOJNIBHBIX CYIIECTBEHHO MeHsieTcsl. Tak Kak B MeMOpaHaX KaHIEPOTE€HHBIX KIETOK COACPKUTCS OoIblie
XOJIECTEpUHA, YeM B HOPMAaJIbHBIX, BEChbMa IeJeco00pa3sHO BO3ACHCTBOBATH HA DPA3BUTUE OIIyXOJEBOTO
npouecca ¢ nomouipio 1TA. MccnenoBanne [1A mokasano, 9YTo 3TH COEIMHEHHUS] MOTYT TOPMO3HUTH MPOLECC
pa3BUTHA METAcTa30B Yy OKCIEPUMEHTAILHBIX JKUBOTHBIX. Ha 1abopaTopHBIX >KUBOTHBIX H  OOJBIIOM
KOJIMYECTBE MOJIEJIEH TepeBUBAaEMbIX HOBOOOpA30BaHUI (CAapKOMBI, JICWKO3bI, ACIUTHBIC OITYXOIIH)
oOHapyxeHo, 4yTo [IA crmocoOHbI CHMXXATh TOKCHYECKOE NEHCTBHE psAla LUTOCTATUKOB M YCHIMBATH WX
nportuBoomyxoieBbiii a¢pdexr (Zhurbanova et al., 1975; Uoparumosa u ap., 2002a; Moparumoa, Ajues ,
2003; Zotchev, 2003). Ilo-BuaumMoMy, CBS3aHO CO CIOCOOHOCTBIO I[IA W30MpaTeIbHO YyBEIWYMBAThH
NPOHHULAEMOCTb  OIYXOJEBBIX  KJIETOK, KOTOpblE  CTaHOBSTCA  YyBCTBUTECNIBHBI K  JCHCTBHIO
XUMHOTEPANIEBTHYECKUX CPEICTB.

HenaBHO BBISICHWIIOCH, 4YTO BBINIEYKa3aHHbIE AHTUOMOTHUKH O0JIaJIal0T CBOWCTBOM HHAKTUBHPOBATH
HEKOTOpble WH(EKIIMOHHBIE W OHKOTEHHBIE BHUPYCHI, MPEMSATCTBOBATH IMPOHUKHOBEHHIO WX B KIETKY H
MHrMOMpPOBaTh UX PENpOLyKIHOHHBIE CBOMCTBA. bonee Toro, BoJopacTBOpUMbIE TPOU3BOIHBIE aM(pOTEPUIIMHA
B, neBopuHa W MUKOrenTWHA TPH COBMECTHOM BBEJCHUM C WHAKTHBHPOBAHHBIMH IPOTHBOBHUPYCHBIMH
BaKI[MHAMHU CIIOCOOHBI CTUMYJIUpPOBaTh creiuduueckuii mMmmyHorenes (Stewart et al., 1981; Dromer et al.,
1990; Zotchev, 2003). Tem He MeHee, HYXKHO OTMETUTh, YTO TOKCHIHOCTDH [TA st opraHu3Ma 4esioBeka pe3ko
OrpaHUYMBAET UX MPUMEHEHHWE U TpeOyeT CO3/JaHUs HOBBIX JIEKapcTBEHHBIX (opMm. B HacTosimee Bpems
W3BECTHBI JIBa TIYTH CHHTE3a HOBBIX JieKapcTBeHHBIX (opm [1A. TlepBblit myTh — XUMHUYECKast TpaHCchopMaIns
MOJIEKYJIbl aHTUOMOTHKA U BTOPOM ITyTh — CUHTE3 MOJIEKYJI C IOMOIIbIO METO/IOB TeHHOH MHKeHepuu. U3yuas
CBOWCTBA OJUHOYHBIX MOHHBIX KaHAJIOB Ha OMCIOMHBIX JUMHUIAHBIX MeMOpaHax B mpucyTcTBHH IIA, MOXHO
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YCTAHOBUTH CBSI3b MEXKAY CTPYKTYpod u (pyHkumed Mosekyn IIA u TeM caMbIM TEOPETUYECKH ONPEAEIUTh
MyTH TEJIEHANPaBIEHHOTO CHHTE3a HOBBIX MPOW3BOAHBIX ¢ 3amaHHBIMH cBoicTBamu (Kacymos, 1980). [msa
MHOrux [IA ycTaHoBieHa XuMHYEcKas CTPYKTypa, pa3paOoTaHbl METOIbl HAMpaBlICHHON XUMHYECKOM
MOJU(HKALNU MOJEKYJ U CHHTE3UPOBAH IIMPOKUH CIIEKTpP MPOM3BOIHBIX 3TUX aHTHOMOTHKOB. VccrnenoBanue
neiictust [TA Ha GUCIION MO3BONIAET YCTAHOBHUTH B3aMMOCBA3h MEXIY CTPYKTypoit Monekyn [IA u cBoiicTBamu
o0pa3yeMbIX MMM HOHHBIX KaHAJIIOB W ONpPENeNUTh MeXaHW3M HX (QyHKIHOHMpOoBaHHS. I[IA sSBISIOTCS
OCHOBHBIMH  JICKAPCTBEHHBIMH IpemapaTtamMu i  OopbObl C TrpuOKOBOM HHGEKUued U APYrHMHU
3a0omeBanusamMu. I[losToMy BechMa akTyalbHOW 3aJadeil SBISETCA CHHTE3 W OTOOP BBICOKO3((PEKTHBHBIX
AHTUOMOTHKOB, HETOKCUYHBIX [UIS YEJIOBEKA, HO 00JaarouX N30MpaTeIbHbIM JEHCTBUEM Ha KIICTKH IPUOOB.
Pemenne o5Tol 3amauM COCTOMT B YCTAHOBJICHHWM B3aMMOCBsI3M M QyHkuuu I[IA Ha BJIM, uyto Oymer
CIOCOOCTBOBATh CO3MAHHUIO 0a3bl JUIS MOJYYEHUS! HOBBIX COEAMHEHHMH C OINpENEeNICHHBIMU TepaleBTUYECKUMU
CBOMCTBAaMH.

U, nakonen, xoTenock ObI OTMETHUTB €Ile OAWH acHeKT mpuMeHeHus [1A — ux aelcTBre NpoTHUB
BUPYCHBIX M OaKTepHaNbHBIX HH(EKLIUI KaKk Ha PaCTUTEIBHBIX, TaK M HA )KUBOTHBIX 00BEKTaX, a TAKKe
AaKTHUBHOE JEHCTBUE HEKOTOPBIX U3 ITA mpoTHUB pa3BUTHS OIIyXOJ€il.

IHoTeHuuaabHBbIE BO3MOKHOCTH HCIOJIb30BAHMSA IOJHEHOB B CEJICKOM X03slicTBe.

B mocnenHee BpeMs HaMETWIHCh TNPEINOCBUIKH JICUEHUS TPUOKOBBIX, BHUPYCHBIX W OaKTepHaJIbHBIX
nHpeknui pacteHuit ¢ momomsio [TA. VccnenoBanns B 3TOM HalpaBJIeHWW HaNpaBIeHBl HA UCTOJIH30BAHUE
HOBBIX NpOM3BOAHBIX [IA, nedcTByOIMX Ha LUTOIUIA3MaTHYECKHE MEeMOpaHBl PACTUTENIBHBIX KIICTOK.
BeicTpoe MPOHMKHOBEHHE aHTHOMOTHKOB B PacTEHHE M PACIPOCTPAHEHUE €r0 B TKAHAX MPH OTHOCUTEIHHO
MEIJICHHOW WHAKTUBAIMA OWOJIOTHUECKOW AaKTHBHOCTH TO3BOJISIET CO3/IaBaTh OMNpPENEIIEHHOE HACBIIICHHE
aHTHOMOTHKOM, HeoOXoaumoe Iy mnojaBieHHs (uroreHHoW MuKpoduiopsl. buonormuyeckas akTHBHOCTD
AHTUOMOTHKOB 3HAYMTENIFHO WHTCHCHBHEE B TKaHSIX pACTEHHWH, YeM B TKaHIX JKMBOTHBIX. Ha ocHOBe
apOMAaTUYECKUX TMOJIMEHOBBIX aHTUOMOTHUKOB pa3pa0dOTaH HOBBIA aHTHBUPYCHBIM M aHTUTPUOKOBBIN MpenapaT
NHO®AHBUP, nopasnsromuii BUpyCHbIE M TPHOKOBBIE WH(EKIMH OBOIIHBIX KynbTyp. (MOparmmoBa u ap.,
2012). AntuBupycHbiii u npotuBorpuOkoBbiid 3dpdexr MHOAHBUPA mnpossnsercs 3a cdeT CBSI3BIBaHUSA
aHTHOMOTHKA C MeMOpaHaMH C MOCIeIyIomUM (GOPMUPOBAHMEM B HUX KOMIUIEKCA, KOTOPBIM MpeACTaBiIseT
co0oi KaHajbHOE 00pa30BaHKE MOJI Pa3MEpOB. JTO BBIPAXKACTCS B MOJABIIAIOIIEM JEHCTBUHM Ipernapara Ha
BUPYCHbIC U TPHOKOBbIC MHGEKIIMK OBOIIHBIX KyiabTyp (HMOparmmoBa u ap., 2012; Samedova et al.,2014).
OnpeICKMBaHNE 3apaKCHHBIX yYacTKOB OBOLIHBIX KYJIbTYyp M 00OpaboTka mouBbl pactBopom MHDAHBUP
NPUBEJIO K YHUYTOKCHHIO BUPYCHBIX W TPUOKOBBIX MH(MEKIUH. DTOT mpenapar COJACPKUT B CBOEM COCTaBE
AKTUBHBII KOMIIOHEHT, YTO TO3BOJISIET HCIIOIB30BATh €0 MPH JICYEHUH BUPYCHBIX M IPUOKOBBIX 3a00J1€BaHUM
OBOIIHBIX KYJBTYD.

JIUTEPATYPA

1. Waksman S.A., Lechevalier H.A. (1962) Antibiotics of Actinomycetes The Actinomycetes.Williams and
Wilkins Baltimore, v.3,p.53

2. Zotchev S.B. (2003) Polyene macrolide antibiotics and their applications in human therapy.- Curr. Med.
Chem., v.10,p.211-223

3. Majuk Z., Bittman R., Landsberger F.R., Compans R.W. (1977) Effects of filipin on the structure and
biological activity of enveloped viruses J. Virol., v.24, p.883-892

4. Jordan G., Seet E.C. (1978) Antiviral effects of amphotericin B methyl ester. Antimicrob. Agents
Chemother., v. 13, p.199-204

5. Umezawa H. (1967) Index of antibiotics from actinomycetes. Tokyo. Pensylvania.

6. Mondovi B., Strom R., Agro A.F. (1971) Effect of polyene antibioticson Ehrlich ascites and Novikoff
hepatoma cells. Cancer Res., v.31, p 505

7. De Marie S., Janknegt R., Bakker-Woudenberg 1.A.J. (1994) Clinical use of liposomal and lipid-
complexed amphotericin B. J. Antimicrob. Chemother. V.33, p.907-916

8. Arageiiiin P.A. Kacymo X.M., Managpues O.K.,Capaapasl I''M., Meaunkoa H.K., Uckengeposa
HN.M. (1987) Ouenxka reaetrmaeckoro 3pdexra moIneHOBHIX aHTHOMOTHKOB B PA3IMYHBIX TECT-CHCTEMAX.-
Tes.nok. «I enemuueckue acnexmol npobnemvl Yenosex u buocghepar, Mockga, ¢.6

9. Mandell G.L., Petri W.A. (1996) In Goodman and Gilman’s The Pharmacological Basis of
Therapeutics; Ed: McGraw-Hill; New-York,p. 1175-1190

10. Amantea M.A., Bowden R.A., Forest A., Working P.K.,Newman M.S., Mamelok L.D. (1995)
Population pharmacokinetics and renal function sparing effects of amphotericin B in colloidal dispersion
in patients receiving bone marrow transplants. Antimicrob. Agents Chemother., v.39, p.2042-2047.

102



AMEA Botanika institutunun elmi asarlori, 2016-c1 il, XXXVI cild

11. lIbragimova V., Alieva I., Kasumov Kh. (2008) Radioprotective properties and antitumor activity of the
polyene antibiotics in complex with dimethyl sulfoxide J. Qafgaz University (Azerbaijan), Ne 23, p.109-
120

12. KacymoB X.M., (1986) MonexymisipHbIi MeXaHU3M B3aWMOJCHCTBUS IOJUCHOBBIX AHTHUOMOTHKOB C
TUMUAAHBIME MeMOpanamu. Monorpadus. baky-2mm. C.1-223.

13. Muxkaugosa ¥Y.T. (1990) HcciaenoBanre KMHETHKU MPOBOAMMOCTH OWCIIOWHBIX JIMIUJIHBIX MEMOpaH B
MPUCYTCTBUHU TTOJIMCHOBOTO AHTHOMOTHKA JICBOpHUHA A ¥ ero aJKWIBHBIX MPOU3BOJHBIX. — KaHA. OAUCC.,
baky, c. 1-118

14. Brajtburg J., Bolard J. (1996) Carrier effects on biological activity of amphotericin B. Clinical
Microbiology Review, v.9, p.512-531

15. Huang W., Zhang Z., Han X., Tang I, Wang J., Dong S., Wang E. ( 2002) lon channel behavior of
amphotericin B in sterol-free and cholesterol- or ergosterol-containing supported phosphatidylcholine
bilayer model membranes investigated by electrochemistry and spectroscopy. Biophys. J., v.83, p.3245-
3255

16. Zhurbanova A.A., Irashchenko A.T., Sarmurzina R.G., Chernych A.B., Balmukharov S.B.(1975)
The damaging effect of the sodium salt of nystatin on ascitic tumor cells. Vopr. Onkol. (Russia), v.21, p
112—118

17. Noparumona B.X., Anues JI.U., AnueBa U.H. ( 2002) O mexaHuzMe B3aMMOJEUCTBUS PA3NHUHBIX 110
CTPYKType TOJIUEHOBBIX aHTHOWOTHKOB C JAMUAHBIMEH MeMmOpaHamu. B kH.: CTpykTypa W (QyHKOUSA
OMOJIOTMYECKUX MOJICKYJ U MX KOMIUIekcoB. baky. Hayka. C.200-208

18. Hoparumosa B.X., AimmeBa U.H., Anmes J.W. (2003) WnakTrBamus npoBoJUMOCTH aM(pOTEPULIMHOBBIX
ka"aioB. [[umonocus. T.45. Ne 8, c. 804-811.

19. Stewart S.J., Spagnuolo P.J., Ellner J.J. (1981) Generation of suppressor T lymphocytes and
monocytes by amphotericin B. J. Immun. V.127, p.134-139

20. Dromer F., Barbet J., Bolard J., Charreire J., Yeni P. (1990) Improvement of amphotericin B activity
during experimental Cryptococcus by incorporation into specific immunoliposomes. Antimicrob. Agents
Chemother. ,v..34, p.2055-2060

21. KacymoB X.M., (1980) IlpuHnmmbel (HyHKIIMOHUPOBAHUS TOJHEHOBBIX AHTHOMOTHKOB B IJUIHIHBIX
MeMOpaHaxX — B3aMOCBSI3b CTPYKTYpHI U ¢yHKImH. JlokT.iucc. Mocksa. Ilymmao

22. Hoparumoa B.X., CamenoBa A.A., CyaranoBa I'.I'., Kacymor X.M. (2012) AnturpuOkoBoe
anTuBUpycHoe aevicreue antuonotTika MHO®AHBUP npu 3aboneBannn oBomHbIX KynsTyp. U3Bectns AH
AzepOaitmxana. Cepust «buonornueckue Haykm», T.67, Ne2, ¢.34-37.

23. Samedova A.A., Ibragimova V.Kh, Sultanova G.G. (2014) Antiviral and antifungal action of
INFANVIR antibiotics on vegetable crops. The First International Conference on Biology and Medical
Sciences. Austria, Vienna. Theses of reports, p. 45

XULASO
Bitki Mansali Makrosiklik Polien Antibiotiklari vo Onlarin Bioloji Aktivliyi.
Tibb ve Kand Tasarriifatinda Tatbiqi
A.9.Samadova
AMEA Botanika Institutu

fcmal gobolok xastaliklora garsi olan polien antibiotiklorin (PA) funksional emaliyyatindan genis moalumat
verir. Onlarin tatbigi hor torofli vo dorin miizakirs tolob edir. Bir torofdan, tobiidir ki, onlar tibbi praktikada
dorman vasitalori kimi istifads olunur vo onlarin faaliyyati gébalok infeksiyalara qarst yonaldilir. Digor torafdon
bu maddslor bioloji aktivliyi gostorir ki, bu da onlarin membran-aktiv funksiyalari daha dogrusu hiiceyra
membranlarinda kegiriciliyin doyismasi ilo baglidir. Homin biofizik va biokimyavi xassslor hiiceyra va siini
membranlarda molekulyar saviyyada 6yranililir.

Acar sozlar: polien antibiotiklor (PA), ion kanallari, hiiceyra membranlarimin keciriciliyi
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SUMMARY
Plant Origin Macrocyclic Polyene Antibiotics and Their Biological Activity.
Application in Medicine and Agriculture
A.A.Samedova
Institute of Botany, ANAS

This review is dedicated to functional activity of antifungal polyene antibiotics (PA). The range of
application is many-sided and needs detali research. One of the scopes is clinical medicine where these
substances use as drugs and their action is directed mainly against fungal diseases. Nevertheless these
substances show biological activity that is connected with their membrane-active function and with the changes
of conductivity in cell membranes. These biophysical and biochemical properties of antibiotics are researched
on molecular level in cellular and artificial membranes.

Key words: polyene antibiotics (PA), ionic channels, conductivity of the cells membranes
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Radioloji Cs-137, Sr-90 Cirklanmaya Moaruz Qalms Kond Tasarriifat1 Sahalarinin va
Uzarinda Yetismis Meyvo-Toaravaz Bitkilorinin Samarali Istifade Edilmasi

M.F.Verdiyeva
Respublika Baytarliq Laboratoriyasi, Baki gahoari
E-mail: M_Verdiyeva@mail.ru

Respublikamizin miihariba saraitinds yasamagim nazara alaraq, radioaktiv maddalarle ¢irklonmis
kand tasarriifat1 sahalarinin va iizarinda yetison bitkilarin samarali istifada edilmasi aktual problerdan
biridir. Magalads radioaktiv ¢irklanmaya maruz qalmis kand tasarriifati sahslarinin va onun iizarinda
yetisdirilon bitkilorin alinmis dozadan asili olaraq bas veran zadslonmalari va hamin bitkilarin mahsul
kimi istifoda yollar1 gostorilmisdir.

Baglarda vo bostanlarda olan bir sira meyva-taravazlor atraf miihitdon va torpag- kok vasitasi ilo
radioaktiv maddalari 6zlorinds toplayaraq siialanma va yoluxma manbayina cevrilir ki, naticads sua
zadalanmaloarinin iqtisadi ziyanimi dafalarle yiiksalir. Cirklanmanis sahalarin va orada yetismis bitkilarin
samarali istifadasi maqgsadi ila agrotexniki va agrokimyavi tadbirlar goézlanilmalidir. Bitkilari radioakti
madalardan qorumagq iiciin atraf torpaqg sahanklanmalidir, iizvii giibralar, mineral maddalar verilmalidir.
Golacakda akilacak bitkilar elo se¢ilmalidir ki, almms mahsul radionuklidlarin saviyyasina gora gida
mahsulu kimi yararh hesab edilsin. Torpaqlarin radionuklidlarle ¢irklanma saviyyasindan asihi olaraq,
tasarriifatin istiqamoti dayisdirils bilar.

Agar sozlor: radioaktiv elementlor (Cs-137, Sr-90), ¢irklonma, kand tasarriifati sahalari, bitkilor, samarali
istifado

GIiRiS

Umummilli liderimiz Heydor ®liyevin rohborliyi dévriindo respublikamizda ekoloji problemlarin hall
edilmasi dovlatin daim digget markozinds olmusdur. Bu fenomen soxsiyyatin uzaqgéranliyi sayasinds global
vo regional ekoloji problemlarin hollina, diizgiin gorarlar gobul edilmis, qanunlar, forman va Saroncamlar
imzalanmigdir. Olko orazisinda otraf miihitin v tobii sorvetlorin qorunmasina dair bir ne¢o miihiim ganun
qiivvoys minmigdirki,bunlardan birido Radioaktiv sua monbalori sahasinds gozasiz faaliyyatin, ohalinin
radiasiya tohliikasindon qorunmasi vo saglamliginin miihafizo edilmosinin hiiquqi asaslarini miioyyan edon
“Ohalinin radiasiya tohliikesizliyi haqqinda” Azorbaycan Respublikasinin 1997-ci il 30 dekabr tarixli
Qanunudur [1]. Bu baximindan respublika igtisadiyyatinin miixtalif sahslori, o ciimladan otraf miihitin
mithafizasi sahasinin inkigafi istigamatinds ¢ox ugurlu addimlar atmaqdadir. Xatirladaq ki, Azorbaycan otraf
miihitin mithafizasi sahasindoki son on illik foaliyyatina géro diinyada ikinci yerds gorarlasib[6].ABS-1n Yel
vo Kolumbiya universitetlori torofinden hazirlanan “Beynolxalq Ekoloji Foaliyyatin Naticolorinin indeksi”
(Environmental Performance Index) adli sonadde Azorbaycanin bu movqeyi 6z aksini tapmigdir. Sonods asasan
Azorbaycan otraf miihitlo bagli xastoliklorin azalmasi sahosinds birinci yerdadir. Xatirladaq ki, Azarbaycan
otraf miihitin miihafizasi sahasindoki son on illik foaliyystine gors diinyada ikinci yerds gorarlagib. ABS-in Yel
vo Kolumbiya universitetlori torofinden hazirlanan “Beynolxalq Ekoloji Foaliyyatin Noticolorinin indeksi”
(Environmental Performance Index) adli sonadds Azorbaycanin bu movqeyi 6z aksini tapmigdir. Sonads asasan
Azorbaycan otraf miihitlo bagli xastoliklorin azalmasi sahasinds birinci yerdadir. Buna insan saglamligina
monfi tosir edon ekoloji problemlorin aradan galdirilmasi istigamatinds goriilmis islor zomin yaradib Buna
insan saglamligina monfi tosir edon ekoloji problemlorin aradan qaldirilmasi istigamotinds goriilmiis islor
zomin yaradibHalbatts, halo halli tapilmamis mosalolor do ¢oxdur [2]. Ermanistanda yerlogson “Metsamor”
Atom Elektrik Stansiyasi (AES) noainki bu 6lkenin 6z tiglin Canubi Qafgaz, Orta Asiya, Xazar va Qara daniz
olkolori {igiin do ciddi tohliikkoya ¢evrilib[3]. Azorbaycan Prezidenti ilham ®Oliyev dofalorlo beynalxalg
ictimaiyyatin digqgtini bu mosaloys yonaldib.2016-¢1 ilin mayin 23-do Istanbulda kegirilmis Diinya Humanitar
Sammitinds d6vlatimizin basg¢isi diinyaya ¢agiris etmisdir: Sitat: “Biitiin region {igiin basqa bir tohlitko monbayi
Ermoanistandaki istismar miiddati basa ¢atmis Metsamor Atom Elektrik Stansiyasidir. Ermonistanin radioaktiv
tullantilardan ganunsuz istifado etmasino dair molumatlar var. Sabiq bas nazir, parlament iizvii vo digar
Ermonistan rasmilari bu ilin aprelinds Ermanistanin “¢irkli bomba” adlandirilan niive silahina malik oldugunu
bayan ediblor. Bu bayanat miivafiq beynalxalq toskilatlar torafindan ciddi sokilds arasdirilmalidir. Ermanistanin
niive tohdidi vo santajina son qoyulmalidir”.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Yuxarida geyd edilonlari vo Respublikamizin mithariba soraitinds yasamagini nazoro alarag, hesab edirom
ki, radioaktiv maddolorlo cirklonmis orazilordon va tizarindo yetison bitkilordon somorali istifads edilmosi
aktual problerdan biridir.Radiasiya gozalar1 adoton atom enerjisi vo elmi-todgigat obyektlorinds tohliikasizlik
qaydalarinin pozulmasi noticasinds bas verir. Bu ciir qozalar bas verdikdo osas tohliiks radioaktiv siialanma va
radioaktiv ¢irklonmonin yaranmasidir. Orazinin radioaktiv ¢irklonmasi yalniz niive partlayisi zamamn deyil, eyni
zamanda onu miisahido edan radioaktiv slaklar, tozlar, tiistii va S. naticasi kimi do meydana ¢ixir. Cirklonmadon
3-7 il kegdikdo atmosfer tarofindan global ¢irklonms bas vermir vo asas radiasion tohliiks torpaq torafindan
gozlonilir. Bu zaman yarimpargalanma miiddati az olan niiklidlor pargalanir, torpaqda uzun dmirlulor qalirki /
mosalon Cs-137 - 30 il, Sr-90 - 28 il / onlar da cirklonmonin 80 %-ni toskil edir.[4].Maqalada gostarilon
todbirlor Cs-137 , Sr-90 radionuklidlorlo cirklonmis saholora vo onlarin tizorinds yetison  Sualanmanin
soviyyasindon asili olaraq bitkinin inkisafdan qalmasindan , qida mohsulu kimi Kkeyfiyystinin asagi
diismoasindan vo tam mohv olmasina qadar doyisikliklori miisahido etmok olar. Sualanmanin soviyyasi iki
faktordan asilidir:

1.Alinmis dozanin migdarindan
2.Bitkinin suaya hassasligindan

Alinmis dozanin soviyyasi no godor yiiksok olarsa sua zodolonmolori do bir 0 godar ¢ox olar. Bitkilarin
suaya haossaslig1 bitkinin noviindon, inkisaf dovriindon.iimumi fizioloji vaziyyatindon vo sair amillordan asilidir.
Praktiki cohotdon bitkigilikds, heyvandarliqdan forgli olarag,mohv edici doza yox,mohsuldarligi asagi salan
doza tayin edilmolidir.Homin doza mohv edici dozadan xeyli / 3-4dofa / asag1 olur.Baglarda vo bostanlarda olan
bir sira meyva-taravazlor otraf miihitdon va torpag- kok vasitasi ilo radioaktiv maddaslori 6zlorinds toplayaraq
stialanma vo yoluxma manbayina ¢evrilir va sua zodalonmalarinin igtisadi ziyanini dofalorlo yiiksaldirlor. Qeyd
etmok lazimdir ki, sahalords aparilan biitiin kand tesarriifati islarini yalniz sualanma dozasinin insan organizmi
ticlin zorarsiz Saviyyays catandan sonra aparmaga icazo verilir [5]. Sualanmaya moruz qalmis saholorin va
bitkilorin somorali istifadasi tigiin bitkilorin mohsuldarliginin  azalmasi faizinini toyin etmok lazimdir.Sua
zodalonmalarinin saviyyasini meyve vo kokliilarin, donlilorin,toxumlug kartofun vo s. okin ii¢iin saxlanilan
toxumun reproduksiyaya yararhigi ilo 6lciiliir. Mahsulun 50% mshv olunacaq hallarda saholor sumlanaraq
yenidan okilmalidir. Onlar miimkun olmadigi halda hamin saholords bitan kiitloni bigib silos vo ya quru ot kimi
istifado etmok lazimdir[1,2,6],Nozaro alsaq Ki, bitkilorin tobii yolla radioaktiv maddslordon tomizlonmasi,
onlarin ¢irklonmays moruz qaldigi  zamandan yigima qodor davam edir [4], asagidaki toloblora roayot
edilmalidir :

-mahsul sahalordan imkan gadar gec yigilmalidir

- mohsul avvalcs daha az ¢irklonmis sahoalordon yigilmalidir.

- miixtalif doracads girklonmis mohsul ayri-ayri saxlanilmalidir.

-yigilandan sonramohsul ikinci ¢irklonlonmadon qorunmalidir / yigilmis mohsul  radioaktiv maddalorla
cirklonmis torpagin tizarino diismomali, lazim goldikds torpagimn iist 5 sm qati qotiirilmalidirva s./.Mohsul
yigilan kimi aparilmali vo yaxud hazirlanmig /iist 5 sm qati1 qotiriilmiis torpagin tizorine yi1gilib  brezentla
ortiilmolidir. Meyva-taravazlorin yigim el togkil olunmalidir ki, ¢irklanma ilo tomas minimuma endirilsin..
Biitiin y1gilmis mohsul radioaktiv ¢irklonmasi prognozlarina vo Qobul olunmus sanitar haddlorine osasan
asagidaki qruplara bolinmalidir:

- arzaq kimi istifado edilon mohsul

-yem Kkimi istifado edilon mohsul

- texnoloji emaldan kegirilasi nazards tutulmus mahsul / kraxmal ,spirt va s. /.

Texniki emal {iglin nazords tutulan yagli bitkilor ¢irklonma saviyyssindon asili olmayaraq emala
gondoarilmalidir.

Meyvokokliilorin,kok yumrularinin vo torovazlorin on sado dezaktivasiya usulu onlarin axar suda
yuyulmasi, gabigmin soyulmasi va yaxud ortiicii yarpaqglarin ¢ixarilmasidir.

Xiyarin,pomidorun, kokiin,gugundurun yuyulmasi ¢irklonmonin saviyyasini 10 dofoys godor azaldir.
Kartof yuyulub soyulandan sonra ¢irklonmanin saviyyasini 2 dofs asag: diisiir.

Kartofdan kraxmal alindiqda aktivliyin saviyyesi 50 dofa, spirt alindigda 100 vo daha artig,sokor
¢ugundurundan gond alindigda isa 50 dofs asag: diisiir. Yagh bitkilordon / asason ekstraksiya ysulu ils / alinmis
biitiin yaglar qida mohsulu kimi yararli hesab edilir[ 3 ].

Cirklanmonis sahalorin va tizarinds yetismis meyva-toravazlorin somarali istifadasi moagsadi ilo asagidaki
sortlor gozlonilmalidir :

- agrotexniki tadbirlar : sahalor darin /60-70sm / sumlanmalidir.
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- agrokimyoavi todbirlor : torpaq ohanklonmalidir, tizvii kiibralor / torf¢iiriimiis peyin/,mineral maddalor
verilmalidir.

-goalacokda okilocak bitkilar els se¢ilmolidir ki, alinmig moahsul radionuklidlorin saviyyasine gora gida mahsulu
kimi yararli hesab edilsin.

- torpaglarin Cs-137va Sr-90 radionuklidlori ilo ¢irklonms saviyyasinden asili olaraq,toSarriifatin istigamoti
doyisdirila bilar.
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PE3IOME
IddexTuBHoe Ucnosb3oBanue Cenbckoxo3siicTBeHHbIX 3eMenb U Boipocimx Ha Hux @pykToBo-
OBomnbix Pacrennii, [lonBepruysuuxca PaguoakruBaomy(Cs-137 , Sr-90 ) 3arpsizHeHuio
*M.(I).BepzmeBa
*Pecny@zuKaHCKaﬂ Bemepurnapnas Jlabopamopus

YuurteBas TO, 4to A3epOaii/pKaHCKash  peciyONMKa HAaXOMUTCS B COCTOSIHUM BOWHBI, W3bICKaHHE

3G(}EeKTUBHBIX MEp  KCIOJIB30BAHUS CEILCKOXO3SHCTBCHHBIX 3€MENIb M BBIPOCIIMX Ha HEH pacTeHui,
3arpsI3HCHHBIX PaIMOAKTHBHBIMH BEILICCTBAMH SIBJIICTCS aKTYyalIbHOH 3a/1a4ei.
B 3aBucuMocTH OT /03Bl OONYYCHHS MOTYT HAOJIOAATHCS TaKhe HW3MEHEHHWS KaK OTCTaBaHUE B
Pa3BUTUU,YXYAIICHUS KaYeCTBa KaK MHUIICIPOIYKTa U JIO MOJHOW rubeinn pacTeHus. B craTthbe yKa3bIBarOTCS
nyTd 3(QQPEKTUBHOTO UCIOIb30BAHUS CEIIbCKOXO3IHCTBEHHBIX 3€MEJIb W BBIPOCHIMX HAa HEH pacTeHUid,
3arps3HEHHBIX PAIHOHYKITUIAMH.

HexoTtopbie BHIBI pacTeHHi, BBIPOCHIME HA 3arPS3HEHHBIX MOJAX M OrOpOJaX KOHICHTPUPYIOT B cebe
PaIMOHYKIIUIBI, SBISSCH HCTOYHMKOM OOJydeHHS U HAHOCSIT elle OOJbINUNA SKOHOMUYECKHM yiiepo
xo3sicTBy.UeM OoJbiiie 032 00MydeHHUs, TeM OOJbIIe Jy4YeBble MopakeHus. UyBCTBUTEILHOCTh K OOITYUCHHIO
3aBHUCHUT OT BHJIa PACTCHUH, (a3bl pa3BUTHs, 00IIEro (PU3HOIOrHUECKOTO COCTOSHUS U JAPYruX (GakTopoB. J{is
3¢ (HEeKTUBHOTO UCIOJIB30BAHUS 3€MEIb U PACTCHUM, 3arPS3HCHBIX PaJUOHYKIUIaMUA HEOOXOJUMO COOJIIOIaTh
arpOTeXHUYECKUE M arpOXMMHUYECKHE  yKa3aHHUSI.3eMiIl0 HEOoOXOAMMO  00paboTaTh  M3BECTHIO, BHECTH
OpraHHuecKhe U MUHEpaJbHbIC yaoOpeHus. [Ipu mocinenyronux noceBax pacTeHUs JOJKHBI ObITh MOA00paHbI
Tak, 4To ObI MOJYYCHHBIH ypOKal MO COJICPKAHHIO PAJMOHYKJIHIOB MOT OBITh HCIIOJIb30BaH KaK IHUIIEBOM
MPOJYKT. B 3aBUCHMOCTH OT YPOBHSI 3arpsI3HEHHMsI [TOYB MOXKET ObITh M3MEHEHO HAITPaBIICHUE XO35HCTBA.

Kniouesvie crosa. paouoakmusnvie snemenmol (Cs-137, Sr-90 ), 3acpsaznenue, cenvckoxossiicmeenivle
VUACMKU, NI0O0BO0EOUIHBLE KYIbIMYPbL
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SUMMARY
Effectie Use of Agricultural Land and Plants Grown on It Have Been Subjected to Radioactive
(Cs-137, Sr-90 contamination )
M.F.Verdiyeva”
Republic Veterinary Laboratory”

Considering that our country is at war , I think that it is an actual task of finding an effective use of

agricultural land and plants grown on it contaminated by radioactive substances .
With all this the most dangerous is radiation exposure and radiation contamination.Depending on the dose can
be observed phenomena such as lagging behind in development , deterioration both foodstuff and the complete
destruction of the plants .The article specifies the effective use of agricultural land and plants grown on it
contaminated with radionuclides .

Some types of plants grown in contaminated fields and orchards concentrate a radionuclide and as a source
of radiation cause even more economic damage to the farm.The larger the dose , the greater the radiation
injuries.The sensitivity to irradiation depends on the plant species , the development phase , the general
physiological condition and other factors.To be able to use effectively the radionuclide contamination of
agricultural lands and grown plants on them it is necessary to determine the percentage of reduction in fertility.
If 50 % of the crop was lost , it is necessary to plow up the land and plant again .

For efficient use of land and plants contaminated with radionuclides it is necessary to observe agronomic ,
agrochemical activities .Earth must be treated with lime and introduced with organic and mineral fertilizers.
Subsequent crops of plants must be chosen so that the content of radionuclides in harvest could allow using it
as a food product .Depending on the level of soil contamination can be changed the direction of the farm.

Key words: rsdioaktiv elements Cs-137, Sr-90, contamination, pollution, agriculture site, fruit and
vegetable cultures
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Hoaymnerucroie Po3bl B Kosutexkunu LlenTpansnoro borannyeckoro Cana nis
Hcnonb3oBanus B O3ejieHeHUN HA AOLIEPOHe

0.0.Kagaposa , A.T.Mckenaepos
Leumpansuouii bBomanuueckuti Cao HAHA, baky, [lamamwoapckoe wocce, 40
Ten:(99412) 502-43-19, e-mail: ofocka05.75@gmail.com

O OumomopdoioruyecKux U JeKOPATUBHBLIX KadecTBax 10 COPTOB po3 MHTPOAYKIHM, a TaKKe
OTeYeCTBEHHOM CeJleKIMH, OTHOCSIIMXCA K rpymine MOJYIUIETHCTBIX M3 KOJUIEeKIMOHHOIO reHogoHaa
HenTpansnoro boranuyeckoro Caxa HAH Asepfaiizxana I MCHOJB30BAHHSI B 03€JeHHUTEIbHBIX
padorax Ha AGuIepoHe.

Knroueswie cnosa: Posvl, nonyniemucmole, 2eHOGOHO, 03e/eHeHUE

BBEJEHUE

Po3pl mo cBOMM JEKOpaTHBHBIM JOCTOMHCTBAM IIPEBOCXOISAT MOYTH BCE H3BECTHBIE B KYJIBType
[IBETOYHBIE pacTeHHs. OHU MCHOIB3YIOTCS HE TOJIBKO B MPOMBIIIIIEHHOM IIBETOBOACTBE [UISl BBITOHKH M CPE3KH
B 3aKPBITOM T'PYHTE, HO ¥ IEKOPATHBHOM O(OPMIICHHH CaJIOB M MAPKOB, KaK IPH TOPU30HTAIBHON TJIAHUPOBKE
JUISL CO3AaHusl KIyMO, KypTHH, OOpIIOPOB, TaK W MpPU BEPTUKAIBHOM O3€JCHEHHH, A opopMIIeHUS 3MaHui
NOJHOXKHS CTCH, Pa3MYHON KOHCTPYKIMH OMOp B JaHMmIA(THOM AW3aiiHe, Al O3€JICHEHUS CKIOHOB H
CO3JaHUsl JKUBOU U3ropoau.

CoBpeMEHHBI MHPOBOM COPTUMEHT po3, HacuuThiBaromuii Oonee 40000 copToB, BHIOB U (HopM,
OTHOCSIIIIUXCS TI0 CBOEMY MPOUCXOKACHUIO, OMOJIOTMYECKUM U JIEKOPAaTHBHBIM 0COOEHHOCTSAM K 39 calloBBIM
rpynmam [7, 8].

B Lentpansaom boranmueckom Cany (UBC) momonnenne n oOHOBIEeHHE reHO(OHA P03 BEAETCS, Kak
IyTeM MHTPOAYKIIMH, TaK U IyTEM CEJICKIIMOHHBIX HCCIIeIoBaHmii [1].

B Hacrosiiee BpeMsi B I€KOPAaTUBHOM Ca/I0BOJICTBE HaHOOJIee IIMPOKO PACIPOCTPAHEHBI CaI0BBIE TPYIIIHI
YalfHO-THOPUIHBIX po3, hiaopudyHaa, rpanauIopa, MUHHATIOPHBIX, [1aTHO, TOYBOIIOKPOBHBIX, IUIETHCTHIX, &
TaKXe MOJTYIUIETHCTBIX COPTOB U (hopM.

[To mMexmyHapoaHOI cagoBOW Kiacc(PUKaUKM "MOMYIUIETHCTHIE po3bl" BhLIENeHHbIE B rpymmy "[Ipad"
(Shrub)- Ha3BaHBI YCIIOBHO, TaK KakK Hapsay C MOJYIUICTUCTBIMHU CIOJIa BXOMISAT BCE BBICOKHE MPSMOPOCIIBIC
KyCTapHUKHU [2, 5].

Po3br rpynmer [Ipad BeLIensroTcsi CHIIBHBIM OOBEMHBIM POCTOM 70 2M H OoJee, oOpa3yloT CHIIbHBIE
IBIITHBIE KYCTBI C OOMIBHBIM M IPOJIOJDKUTENBHBIM [IBETCHHEM. B 3aBHCHMOCTH OT yX0/a, OOpE3KH M HAITMYHs
Orop OOJIBIIMHCTBO COPTOB M3 3TOW I'PYIIBI MOKHO BBIPAIIMBAaTh U B KAa4eCTBE IUIETHCTHIX, H B Ka4eCTBE
KYCTOBBIX (DOpM.

Takum oOpa3zom, Onarogapsi OOMIIBHOMY IBETEHUIO, HEMPUXOTIMBOCTH M YCTOHYMBOCTH K TIOTOJHBIM
YCIOBHSM W OOJIE3HSIM, PO3BI 3TO TPYNIIBl HIMPOKO HMCIOJB3YIOTCS, KaK B BEPTHKAIBHOM, TaK WU B
TOPH30HTAILHOM 03€JICHEHNH.

HEJIb PABOTHBI

Lenp nanHOW pabOTHI - ONpPEAETUTh OMOMOP(OIOrHIEecCKue OCOOEHHOCTH COPTOB PO3 OTHOCSIIMXCS K
rpynne nonymieTuceTeix u3 koywekiun L[BC HAH AzepbaiimkaHa M BO3MOXXHOCTh WX HCIIOJIB30BAaHUE B
BEPTUKAIBHOM HJIM TOPU30HTAIILHOM O3€JICHEHHHU U B YCIOBHSIX AOIIEPOHCKOT0 MOJIyOCTPOBA.

MATEPHAJIBI U METO/bI

OcHOBHbIMM 00BEKTaMH HcClIeZioBaHUH Obld 10 COPTOB P03 MHTPOAYKILHMH, & TaKKE OTECYECTBEHHOU
cenekuun L{BC, oTHOcsmuecs K rpymine NOMyIIeTUCTIX po3: Baby Baccara, Kordes Blriliant, Lichtkdnigin
Lucia, Park Direktor, Westerland, 28 May, Kepez, Nigar, Nazperi, Jalli.

N3ydenne po3 mpoBOAWIH C UCTIOIH30BAHUEM OOMIENPUHATHIX METOIUK [2,4,6]. Ilpu oleHke copTuMeHTa
ocoboe BHUMaHHUE YIENSUIOCh M3YYEHHIO HOTEHLIMAIBHBIX BO3MOXKHOCTEH COPTOB Ui MCIIOJIB30BAHUS B
Pa3HBIX BUAAX JEKOPATUBHBIX O(QOPMIIEHUI.

109


mailto:ofeliya05.75@rambler.ru

AMEA Botanika institutunun elmi asarlori, 2016-c1 il, XXXVI cild

PE3VYJIbTATBI U OBCYXKJIEHUSA

[IpuMeHneHne KOMIUIEKCHOH CHCTEMBI CpPaBHHUTCIHHOM COPTOOIICGHKH IIO3BOJIJIO  BBIIBHTH 10
BBICOKOJICKOPATUBHBIX COPTOB po3 cafoBoi rpymmsl  "lpa6"”, KoTopele pPEKOMEHAYIOTCS HaMH Kak
NEPCIEKTUBHBIC 715 BEIPAIIUBAHMS M UCTIONIB30BAaHMS B Pa3IHYHBIX (POPMax 03€IEHUTENbHBIX padoT.

Baby Baccara (Meilland, 1965). (Callisto x Perla de Alcanada). Iletkn opam:keBO-KpacHbIE, ¢ Oolee
TEMHOH OKaHTOBKOH JIETIECTKOB, YallleBUAHBIC, CTOWKHE, MelKue (4cM), TOIyMaxpoBble (10 22 JEMecTKOB),
cnabo AYIIUCTHIC, JIETIECTKH UIMPOKKE, TUIOTHBIE, B COLBETHAX MO 5-16, nHOrAa oamHOYHbIE. JIMCThSI TeMHO-
3eneHble. Ctebnn mpsiMble, POYHBIE, C KPACHOBATHIMHU IIMIIAMH, XOpoIIo obmucTBeHHble. KycThr g0 1 M.
BBICOTOW, TycThle. llBeTeHme oOwWIbHOE, MpomoLKHUTENbHOE. 3uMocTovkmidt. JKapoyctonumBseiid. Cmabo
Mopa)kaeTcss My4HHCTOM pocoil. i TpyIoBBIX MOCAIOK.

Kordes Brilliant (W. Kordes, 1983). (Sympathie x unknown). IIBeTku odYeHB SIpKHE KOPaIOBO-
OpamKeBBIE, MaxpoBble (m0 33 JENmecTKOB), YaIlleBHUIHBIC, JIETKO-pACKpHIBAIOIINECS, ClIabo-apoMaTHBIE,
coOpaHBl B 30HTHUKOBBIE COLBETHSI OT 5 10 25 mITyK, peako oanHoyHble. Juamerp uBetka no 10 cm. L[BeTku
YCTOMYMBBI K BBITOPAHUIO M HEOJATONPHUATHBIM METCOPOJIOTHYECKUM YCIOBUSM. PeMOHTaHTHBIN, HepBoe
[IBeTEHHE OYeHb OOMIIBbHOE, IOBTOPHBIE - OOMIBHEIE. L[BeTeT ¢ cepenHbI UIOHS 0 CepeanHBI HOA0pS. JIuCThs
TEMHO-3€JICHbIC, TJSHIICBBIE, cpeanue, 5-3,5 cM, ¢ 5-7 naucroukamu. KycT KOMMIAKTHBIN, MOIIHBIN, MOOETH
MPSIMOCTOSTYHUE, TTPOYHBIE, BEICOTOM 1,2-1,5 M. YcToiuuB k O0se3HsIM u BpenutelisiM. Haunboree nenecooOpasHo
BEIpaIIMBaHNE B KAYECTBE BEICOKOTO KyCTapHHKA 0€3 OTOPEHI.

Lichtkénigin Lucia (W. Kordes, 1966). (Zitronenfalter x Clare Grammerstorf). IIpeTkn IMMOHHO-
JKenThle, KpymHble 8-10 cMm., maxpoBbie (1m0 40 JIENECTKOB), AYIIMCTHIC, B IUIOTHBIX COLBETHAX. JIMCThS
TJISTHIIEBBIE, KOXKHCThIE. KycThl cuimbHOpochbie, 10 1,5 M BBICOTOM, KOMMIAKTHBIC, C MPOYHBIMH, XOPOIIO
obmucTBeHHbIME ToOeramu. [lBeTeHne oOWIBHOE, B paHHHE CPOKH peMOHTHpyeT. llmomoHOCHT.
3acyxoycToiuuB. [[s rpyNmoBbIX ¥ OJMHOYHBIX TOCATIOK.

Parkdirektor Riggers (R.Kordes, 1957). (R.kordesii x Qur Princess). IlBeTku TeMHO-KpacHBIE,
OapxarucTsie, cpeqHue 5-7 cM, MOIyMaxpoBble, cabo AYIIHCThIe, B KPYIMHBIX conBeTusx a0 50 mryk. JIuctes
TEMHO-3€JICHbIE, OJIeCTSIINe, KOXKUCTBIE, 3I0pOBbIe. KycThl CHMIBHOpOCIHEIE, TUIETEBUAHBIE. PeMOHTHpYET.
3acyxoycToiuuB. JIJisi TPYIIIOBBIX MTOCAIOK.

Westerland (Kordes, 1969). (Friedrich Warlein x Circus). I1Betku sipko-opaHxeBbie, MaxpoBbie (10 27
JIETIECTKOB), YaIlleBUIHbIC, JIETKO PACKPHIBAIOIINECS, apOMAaTHbIE, COOpaHbl B 30HTHKOBHIHBIE COIBETHS OT 3
n0 40 mTyK, OYeHb PEIKO OJMHOYHBIC, HAa MPOYHBIX IBETOHOXKax. Juamerp 1mBerka mo 9 cm. LIBeTku
YCTOWYMBBI K BBITOPAHHIO M HEONATrONPHUSITHBIM METEOpoJiorHueckuM (akropam. PeMOHTaHTHBIH, TepBOe
[[BETEHNE O4YeHb oOmibHOE. LBeTeT ¢ Havana WrOHS 1O KOHIA JeKaOps. JIMCThsS TEMHO-3€JeHbIe, TIISTHIICBEIE,
KpyImHbIe, 8-5 cM, ¢ 5-9 nucroukamu. KycT KOMIIaKTHBIH, MOIIHBIN, TOOETH NPOYHBIC, IPSIMOCTOSYHE, BEICOTON
1,3-1,5 M. YcroifunB K BpeautesiM u 0oJie3HsIM. PekoMeHayeTcst Uil TPYyMIOBBIX MOCAA0K, JEKOPHUPOBAHUS
apok, Tpenbspkei (puc.1).

Puc.1. ITomymrerncteie po3sl kojuiekiuu [[BC
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28 May (A.T.Isgenderov, O.0O.Qafarova, 2010). (Lady Rose x Flammentanz). Byronsl oBasibHbIC,
3a0cTpeHHble. L[BeTKH BUIIHEBO-KpacHbIe, 0apXaTUCTbIe, HEMaxpoBbI€, CO CIa0BIM apOMAaTOM, OJMHOYHBIE U B
COLBETHAX 110 3 WT., O4eHb JeKopaTuBHBIE. [lmamerp mBeTka 10 8cM. JIMCTbsS TeMHO-3€l€HBbIEe, KOXHCTHIE,
Onecrauiue, oBanbHble, Menkue 4x3 cMm ¢ 3-Smuctoukamu. KycTel packuaucTbie ¢ OypbIMH, LIMIOBATHIMH,
IJIETeBUIHBIMA TToOeramu, BeICOTOH a0 2M. L[Berenwe obumbHOe, moBTOpHOE. IlmogoHocuT. YcTolumB K
Oone3HbIM U BpeauTensM. LlenecooOpa3Ho BelpamuBanye B Ka4eCTBE BHICOKOTO KyCTapHUKa 0€3 OIOpHI.

Kepez (A.T.lsgenderov, 2014). (Liverpool x Enric Palau). IlBeTkum UHMKIOMEHOBBIC, IUIOCKHUE,
MOJTyMaxpoBble /10 17 nemecTkoB, ciiado AYIIMCThHIE, B CONBETUAX M0 12 mT, TuaMmeTp IBeTKa 10 8CM, OYeHb
JIeKopaTuBHbIE. JINCThS TEMHO-3€/I€HbIE, KOXKHICThIE, JaHIIETHBIE, C1a00 OecTAIre, OCTPOKOHEUHbIE, KPYITHbIE
7x4,5 cM, ¢ 5-7 nmucroukamu. Kycr rycropacTyuiuii, KOMIAaKTHBI € IUIETEBUAHBIMH PEIKO LIMIOBATBIMU
moberamu, BeicoToi 1,4 M. OdeHp neKopaTUBHBIN. L[BeTeHne oOnupbHOEe. Y CTONYMB K OOJIE3HIM W BPEAUTEISIM.
Pexomenayetcst mist rpynmnoBbix nocagok (Puc.2.).

e I"4\ B »

)

Puc.2. I'ubpunneiii cesuen Kepez

Nazperi (A.T.Isgenderov, 2008). 1IBeTKH 30JOTHCTO-XKEIThIE C APKO OPAHKEBBIMH IISATHAMH IO Kpasm
JIETIECTKOB, OOKaJIOBHUIIHBIE, KpyIHBIE M0 14 cM, MaxpoBbie 10 30 IENecTKOB, C CHJIBHBIM apOMaToM,
OJIMHOYHBIC HA JUTMHHBIX I[BETOHOCAX. JIMCThs CBETIO-3€JICHBIE, OJiecTsIIue, ci1abo AYIIMCTHIC, 370POBHIC.
Kycr mnpsmocrosumii, MOIIHBIH C pexe MMUIOBaTeIMU OypeiMH moOeramu. llBerenme oOwmibHOE,
NPOIOJDKUTENIBHOE. 3aCyXOyCTOMYMB. YCTOWYMB K OOJIe3HSAM W BpeauTensiMm. sl rpynioBbIX MOCAIOK, AJIS
JIEKOPUPOBAHUS U3TOPOJIEH.

Nigar (A.T.Isgenderov, 2014). (Folklore x Flammentanz). L{seTku manuHOBbIE, CEpeOPUCTBIC C OOPATHOI
CTOPOHBI JICMIECTKOB U C XKEJITU3HOW B OCHOBaHHUH, YalIEBUAHbBIE, TYCTOMAaXpoOBble 10 90 JienecTKOB, KpyIHbIE
mo 12 cm, cmabo JaymmucTele, B CONBETHSAX 3-8 INT, pexe OAuHOYHBIE. JIMCThS TEMHO-3elIeHbIE,
IIMPOKOOBAIBHBIC 4-5 cM, OJIeCTsAIINE, KOXKHUCTHIE, ¢ 5-7 aucroukamu. KycTel CHIIbHOpOCIIBIC, BBICOTOM 10 1,8
M. Momonbie TeMHO-3elIeHbIe TI00eTH peke IIUIOBaThle, a TOAWYHBIE C KPYMHBIMH munamu. l[BeTeHue
0o0MIIbHOE, IPOIOIDKUTENBHOE. [IJIS TPYTIITOBBIX TOCAIOK.

Jalli (A.T.Isgenderov, 2014). (Ambassador x Don Juan). IIBeTk# KapMHHOBO-PO30BbIE C KEITH3HOH B
OCHOBaHMH, MaxpoBbie 70 30 JIETIECTKOB, YAIICBUIHBIE, apOMATHBIC, B COIBETHSAX M0 16 IIT, TMaMeTp IBETKA
1o 11 cm. JIuctest TeMHO-3eJI€HBIe, OYeHb OJIECTSINE, KOXKHUCTHIE, TUIOTHEIE, 310POBhIe, OBalIbHBIE 5X3,5 cM, C
5-7 nucroukamu. KycThl pacKumucThie, CUiIbHBIC, MoOern Oypble Oecmiumbie, BbicoToM a0 1,9 m. L[BeTkun
YCTOWYMBBI K BBITOPAHUIO W HEOJIArONMPUSATHBIM METEOPOJOTHYECKHM YCIOBUSM. PexomeHayercs Juist
OJIMHOYHBIX M IPYNIOBBIX mocanok (Puc.3.).
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Puc.3. Tubpuansii cesirer Jalli

Bcee HU3YUCHHBIC COpTa HMCIOT O6H_II/IG YepThbl: OHHU OTJIHNYAIOTCA BBICOKOH ACKOPATUBHOCTBIO,

3aCyXOyCTOMYMBOCTBIO, MMEIOT IUIETUCTHI TaOMTyC, B CBS3M C YE€M PEKOMEHAYETCS BBHICRKMBATh UX B
COJIMTEPHBIX MOCAAKax, HEOONbLIMX IpyInax, Bo3je omop. lIBereHne y HUX UIMTENbHOE, B OOJIBIIMHCTBE
CJIy4acB PEMOHTAHTHOE.

BbIBO/IbI
Copra, Beigenennole u3 kojutekuumn LBC HAH AsepOaiikana SBISIOTCS NEPCHEKTHBHBIMU JUIS

naHMAadTHOTO CTPOUTEIHCTBA M MOIYT HCIOJIB30BAaThCS Kak B KyCTOBOHM, Tak W B mTamMOoBOH ¢opmax B
OJIMHOKHUX M TPYMNIOBBIX MOCAIKaX, a TAK)Ke MOCAKEHBI B BUJIE )KMBOM M3rOpPOJH. YUUTHIBAs BCE 3TH KayecTsa,
SIBIISICTCS TAKXKe MEPCIEKTUBHBIM MPOAODKEHNUE CENICKIIMOHHON paboThl ¢ copTaMu 3apyOe:KHON CEeNeKIUH U
y’Ke MOJIyYCHHBIMUA HAMHU - COPTaMH MOJTYIIETUCTBIX PO3.

»w

oo

~
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XULASO
Abseronun Yasillasdirilmasinda Istifado Olunmasi iiciin
Markazi Nabatat Baginin Kolleksiyasindan Olan Yarimpletist Quzilgiillar
0.0.Qafarova’, A.T.isgandarov”
AMEA Morkazi Nobatat Bagi”

Mogalodo Moarkozi Nobatat Bagmin kolleksiya genofondunda yarimpletist bag qrupundan olan

introduksiya olunmus vo seleksiya iisulu ilo yetisdirilmis 10 qizilgiil sortunun biomorfoloji vo dekorativ
xiisusiyyatlori tosvir olunur. Onlardan Abseronun yasillagdirilmasinda istifado olunmasi tovsiys edilir.

Acgar sozlar: Quzilgiillar, yarimpletist, genofond, yasillasdirma
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SUMMARY
Half-Climbing Roses Which Useful For Planting of Greenery in Absheron Growing in
Central Botanical Garden
0.0.Gafarova’, A.T.isgenderov’
Central Botanical Garden of ANAS”

In the article were described biomorphological and ornamental features of the 10 rose varieties introduced
and cultivated by selection method belonging to half-climbing roses group in CBG collection gene pool. There
were recommended to use in planting greenery in Absheron.

Key words: Rose, Shrub, gene pool, planting of greenery
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Hirkan Milli Parkinda Fistiq Mesalorinin Fitosenoloji Qurulusu

H.M.Safarov” )
Hirkan milli parki, Lankoran rayonu, Biircali kandi
e-mail: hajiaga_safarov@yahoo.com, tel: (050) 6871009

Hirkan Milli Parkinda sarq fistig1 (Fagus orientalis Lipsky) d.s.y. 400 metrdan baslayaraq 1700
metradok dag yiiksaklik qursaqlarinda yayilmisdir. Bu mesalords yamaclarin yerlosmasindan vo
yiiksakliyindon asili olaraq sarq fistig1 ilo yanasi assosiasiyalarin tarkibida Acer velutinum Boiss., Acer
campestre L., Carpinus betulus L., Carpinus orientalis Mill., Quercus castaneifolia C.A.Mey., Diospyros
lotus L., Ulmus minor Mill., kol bitkilarindan Mespilus germanica L., llex hyrcana Pojark., Crataegus
microphylla C.Koch, va bdyiirtikan (Rubus) novlori yayllmisdir. Lian novlarindan Hedera pastuchowii
Woronow bitir. Poa nemoralis L., Primula heterochroma Stapf, Cyclamen elegans Boiss. & Buhse, Carex
sylvatica Huds., Epimedium pinnatum Fisch., Dryopteris raddeana Fomin, Viola odorata L., Ranunculus
villosus DC. va s. rangarang tarkibli ot ortiiyiinii amala gatirir.

Agar sozlar: fistiq, hirkan, mega, bitki,

GIRIS

Hirkan tipli megalor Xozor doanizinin conub vo conub-garb sahillori boyu Azarbaycan orazisinds yerlagon
Talis daglarindan baslayaraq Iranin simalinda yerloson Elbrus sira daglarinin simal yamaclarindan kecib
Kopetdaga (Tiirkmonistan) godor olan orazids yayilmisdir. Umumi uzunlugu 700 km olan bu mesolorin 110
km-i Azarbaycan Respublikasinin arazisins aiddir. Xozor donizinin conub sahillari boyu Hirkan tipli mesoalorin
timumi oarazisi 3 milyon hektardan ¢oxdur, amma Talig orazisinin payina imumi arazinin 5%-i, yani 149 min
hektar1 diisiir.

Hirkan Milli Parki Azorbaycanin conub-sorq hissssinds, Lonkoran-Astara administrativ rayonlarinin
arazisinda yerlasir. Milli Parkin orazisi Lonkoran meso tosarriifatindan Seyfidor mesoboayliyinin vo Astara
rayonunun mesa tosarriifatindan Osxonokaran, Tongariid va Suvi mesaboayliklarin bir gismini 6ziinds birlogdirir.

Hirkan Milli Parki Azarbaycan Respublikasinin Prezidentinin sarancami ila 2004-cu il fevral ayinin 9-da
21435 ha sahads, avvalki Hirkan dovlat tabiat qoruguna (2906 ha) Astara va Lankaran mesa tasarriifatlarinin
(18529 ha) arazilarinin birlasdirilmasi hesabina yaradilmisdir.

MATERIAL VO METODLAR

Toadgiqat isinin aparilmasi bitki novlarinin todqiq olunmast mogsadi ilo miixtalif mesolorads qgeydlor
aparilmis, herbari niimunoalori toplanmisdir. Todgiqatlar meso fitosenozunda aparilmigdir. Niimuns sahalori
standart olaraq 100x100 metr Olglido gotiiriilmiis vo bu orazids bitmis agac ndvlorinin 1 hektarda sayimna
miivafiq olaraq hesablamalar aparilmigdir. Toplanmis herbari materiallart «Azarbaycan florasi»na gora toyin
edilmis [2], va S.K.Cerepanova gora daqiglosdirilmisdir [3].

NOTICOLOR VO ONLARIN MUZAKIROSI

Mesodas iistiinliik togkil edon agac novleri mesanin edifikatorlart va ya dominantlart adlanir. Onlar meganin
doyismasinda, biokiitlonin toplanmasinda, torpaqda iizvi maddalorin toplanmasinda boyiik rol oynayir. Fistiq,
palid, valas, qovaq va s. agac novlori Azarbaycan Respublikasinin meso saholorinin edifikatorlari hesab edilir.
Hirkan Milli Parkinin mesalorinds sorq fistigi, sabalidyarpaq palid, domiragac, veolos novlori osas
edifikatorlardir. Meso arazisinds an ¢ox fistiq (mesa ilo 6rtiilii sahanin 52,2%-ni), sabalidyarpaq palid (25,3%),
valos (13,6%), domiragac (7,8%), qizilagac (0,6%), xurma (0,5%) vo digor nov agaclarin amolo gotirdiyi
mesalor yayilmigdir. Bu arazido hamginin garisiq halda vo ya tok tok rast galinan, Lonkeran akasiyasi, hirkan
agcaqayini, hirkan anciri, hirkan armudu, buasye armudu, xazar lalayi vo s agaclar vardir.

orazids fistiq agaclarin orta yast 120-150 il, mesalorin orta boniteti I1-111, orta sixlig1, 0,57-0,51. Riitiibatli
soraitdo fistiq mesalori altinda qonur dag meso torpaglarinin podzollasmis yarim tipi inkisaf etmis vo bu
torpaqlar yamaclardan asili olaraq miixtalif qalinligda olur[1]. Parkin niive hisasindoki mesalor sorqdan gorba
daglara gqalxdigca saquli qursaqlar iizra tadricon doayisir. Dagotoyi va nisboton asagi yerlordo mesalarin asasan
sabalidyarpaq palid, domiragac va valasin istiinlilyii ilo Saciyyslonirss, hiindiirlitys qalxdiqca, palid azalir onu
fistiq mesalori ovoz edir. Asagi mesoalorin torkibinds qafqaz xurmasi, lonkeran akasiyasi, qizilagac, azat,
yalanqoz vo s. vardir. Daglarin simal yamaclarinda fistig, conub yamaclarinda iso sabalidyarpaq palid
domiragac mesalori iistiinliik toskil edir.
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Fistig mesolori (Fageta) Milli Park orazisinds sorq fistigi (Fagus orientalis Lipsky) novii ilo tomsil
olunmusdur vo asason 500-600 metr yiiksoklikdon baslayaraq biitiin dag qursaqlarinda osas edifikatordur.
Orazinin relyefindon, riitubatindon, yerlosdiyi ekspozisiyadan vo digor faktorlardan asili olaraq sorq fistigimin
boyu 30-55 metradok ola bilir. Milli Park arazisindas fistiq mesolori 1-III bonitetls tomisil olunur [4].

Milli Park orazisindo sorq fistiginin assosiasiyalar: a) meso Ccili-qisaayaqli, agcagayimn-volos qarisiglt
fistigliq (Acereto-Capineto-Fagetum brachypodio-carexosum) assosiasiyasi Siyoband dag sillsilasinin conub
hissasinda, doniz saviyyasindon 1081 m yiiksaklikds, zaif podzollasmis qonur dag-mesa torpaqgl, mailliyi 45°
olan simal-gorb yamacinda tarafimizdon geyds alinmigdir. Assosiasiyada dominantliq fistiq cinsino moxsusdur.
Valas vo agcaqayin bu qarisiqda togribon 25-30% toskil edir. Ot oOrtiiyliniin torkibinds dominantlari
Brachypodium sylvaticum, vo Carex sylvatica, C. tomentosa novlari ilo yanasi, isiqotu névlari: Luzula forsteri
vo L. multiflora do nozaragarpacaq daracads yer tutur.

Cadval. Hirkan Milli Parkinin arazisinds yayilmis sorq fistigiin (Fagus orientalis Lipsky) yaratdigi
formasiyalarda digor agac va kol novlarinin saquli zonalliq iizro paylanmasi

Doniz saviyyasine gora yayildigi arazi qursaglar
OO0 [ OO0 |00 | © O
Agac va kol novlori coloo|o8|3K|8F B3RS
BRI || A | A
[ " (g OO0 OO0 | OO0 | OO
EEEEEIEER
< o O I~ o0 O — — — —
Fagus orientalis Lipsky ++  |++  |++ [+ ++ |+ [+ 4+
Ilex hyrcana Pojark. ++  |++ |++ [H+ |+ |+ |+
Quercus castaneifolia C.A.Mey. ++ |++ |++ |+t
Acer platanoides L. ++  |++  |++ [+ ++ |+
Acer campestre L. ++ |++ |+t |+ [+ |+
Carpinus betulus L. ++ ++ | ++ | ++ | ++
Acer velutinum Boiss. ++  |++  |++
Tilia begoniifolia Stev. ++  [++
Carpinus orientalis Mill. + ++ |+
Zelkova carpinifolia (Pall.) Dipp ++  |++ |+ +
Gleditsia caspia Desf. ++
Alnus subcordata C.A. Mey. +4+  |++
Buxus hyrcana Pojark. ++  |++ |+
Hedera pastuchowii Woronow ++
Diospyros lotus L. ++  |++
Mespilus germanica L. ++ |+
Fraxinus excelsior L. ++  |++ |+
Ulmus minor Mill. ++  |++ [+ |+
Sorbus torminalis (L.) Crantz + ++ +

b) siidlityanli, c6ko-palid qarisigh fistigliq (Tilieto-Querceto-Fagetum euphorbiosum) assosiasiyast daniz
soviyyasindon 690 metr yiiksoklikdo Qugloband dag sillsilasinin zaif podzollagsmis qonur dag-mesa torpaqli
mailliyi 15-20° olan conub-garb yamacinda yerlosir. Burada ot Ortiiyliniin  oksoriyyati toskil edon Euphorbia
amygdaloides noviinden basqa otirsah névlarindan: Geranium albanum, G. robertianum, G. dissectum, Oxalis
acetosella, Erodium oxyrrhynchum va s. névlar doa yer tutur.

¢) epimediumlu, coke-agcaqayin qarisiqh fistigliq (Tilieto-Acereto-Fagetum epimediosum) assosiasiyasi
Almaband dagimin dsniz saviyyasindon 1209 metr yiiksoklikds yerloson qonur dag-meso torpaqli, mailliyi 40°
olan conub-sorq yamacinda geyd olunmusdur. Epimedium pinnatum ot ortiiyiiniin asasinin tagkil edir.
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Sak. Fistiq mesgasi

d) otirli yovsanl, coke-agcaqayin qarisiqh fistigliq (Tilieto-Acereto-Fagetum asperolosum) assosiasiyasi
Siov kondinin simalinda, doniz saviyyasindan 1209 metr yiiksoklikdsa yerlogson Daganison adlanan arazido
geyde alinmigdir. Orazinin humus gatt 18-20 sm olan qonur dag-meso torpaqlarindan ibarotdir, ot Ortiiyii
Asperula cinsino aid novlordon Asperula glomerata, A. setosa vo homginin Galium cinsino moxsus G.
odoratum, G. humifusum va s. novlarin qarigigindan ibarotdir.

e) boyiirtkon mesoaltili, volos qarisighh fistigliq (Capineto-Fagetum  rubosum) assosiasiyasi doniz
soviyyasindon 854 metr yiiksoklikdo yerlogon Dagijyoband daginin mailliyi 40° olan, zaif podzollasmis qonur
dag-meso torpagli conub-gorq yamacinda geyd olunmusdur. Assosiasiyanin asagi yarusunun torkibi boylirtkan
(Rubus) cinsinin névlari olan R. persicus, R. hirtus, R. lanuginosus qgarisigi toskil edir. Bu kolluglarda ara sira
valos fidanlari, ¢iyalok (Fragaria) cinsino moxsus F. vesca, F. viridis novlarins rast galinir.

f) Hirkan siimsasi mesoaltili  fistigliq (Fagetum ilexosum) assosiasiyasi doniz saviyyasindon 1140 metr
yiiksoklikda yerlagon, gonur dag-mess torpaqli, Kandasig adlanan arazids qeyds alinmisdir. Assosiasiyada 250-
450 yas1 olan Fagus orientalis vo mesoalt1 tobagosi kegilmoz darocads six olan llex hyrcana noéviinden
ibarotdir. Hirkan stimsasi (pirkal) digoer homisoyasil novlor arasinda Hirkan Milli Parkinin orazisindo genis
areala malik olan bitkidir. O, orta vo yuxar1 dag qursaqlarinda adaton palid va ya fistiq mesalorinds megoalti
omola gotirir. Milli Parkin Suvi mesabaylinde 1200-1700 m d.s. yuxarida demoak olar ki, ke¢ilmaz kollug
yaradir. Avropa novlarindan forqli olaraq Hirkan siimsosinin govdesi mohkam olmur vas elastik oldugundan
torpaga torof oyilir vo ¢ox vaxt bu vasito ilo artir. Bu xiisusiyyat ona iri palid vo agcagaym agaclarmin
kolgasindan qurtulmaga komok edir. Hirkan siimsosi yaraganlarida vo ya ¢ox mailli conub yamaclarda sulu
doralords bitir, bitki torpaga tolobkardir, adoton yiiksok bonitetli torpaqlarda inkisaf edir vo asagi dag
qursaginda da bu bitkiys nadir hallarda rast galmok olur.

h) 61t doésenakli fistigliq (Fagetum nudum) assosiasiyasit Vosoriid ¢ay1 istigamatindon Piyabslel adlanan
mokana gedon yol boyu genis orazini shats edir.

x) Hirkan siimsosi mesoaltili, agcagayin qarisigh fistiqliq (Acereto-Fagetum ilexosum) assosiasiyasi daniz
saviyyasindon 1140 metr yiiksaklikda yerlasan, qonur dag-meso torpaqli, Kandasig istigamatdo geden yolda
torafimizdan geyd olunmusdur. Mesaalt1 tobagasi llex hyrcana noviindan ibarstdir.

i) boyiirtkon mesoaltili, agcagaym qarisiqh fistiqliq (Acereto-Fagetum rubosum) assosiasiyasi doniz
saviyyasindon 550 metr yiiksoklikda, mailliyi 30-35° olan qonur dag-meso torpaqli, Satalinga daginin simal-garb
yamacinda torafimizdan geyd ounmusdur. Assosiasiyada asagi yarusu Rubus persicus, R. raddeanus, R. caesius
qarisig toskil edir. Bu kolluglarda ara sira fistiq fidanlari, Fragaria vesca, F. viridis, Arum albispathum,
Festuca rupicola novlarina rast golinir. Ot ortiiyli torkibinds Carex vesicaria, C. sylvatica, C. strigosa, C.
digitata, C. phyllostachys, C. polyphylla, C. tomentosa va digar névlar vardir.

j) yulafcali, agcaqaymm qarisigh fistigliq (Acereto-Fagetum festucosum) assosiasiyast Siov koandi
,,Kaviyahoni” yolunun istiindo doniz soviyyasindon 848 metr yiiksoklikdo qonur dag-mess torpaqli, mailliyi
30° conub-garb yamacda terafimizdon geyd edilmisdir. Ot ortiiyiinii Festuca drimeya va F. gigantea Carex
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sylvatica, C. tomentosa, C. strigosa, C. polyphylla, Carex digitata, C. phyllostachys ot ortiiyiiniin asasinin togkil
edir.

YEKUN

Milli Park iimumi arazisinin togriban 40 faizdon ¢ox hissasini fistiq mesolorinin yaratdigi formasiya vo
assosiasiyalar toskil edir. Yamaclarin yerlogsmasindon vo d.s.yiiksokliyindon asili olaraq assosiasiyalarin
torkibido Acer velutinum Boiss., Acer campestre L., Carpinus betulus L., Carpinus orientalis Mill., Quercus
castaneifolia C.A.Mey., Diospyros lotus L., Ulmus minor Mill.,vo s. agac novlari, kol bitkilarindon Mespilus
germanica L., llex hyrcana Pojark., Crataegus microphylla C.Koch, va boyiirtikan (Rubus) novlari yayilmisdir.
Lian névlarindan Hedera pastuchowii Woronow formasiyalarda asas yer tutur. Ot 6rtiiyiinii Poa nemoralis L.,
Primula heterochroma Stapf, Cyclamen elegans Boiss. & Buhse, Carex sylvatica Huds., Epimedium pinnatum
Fisch., Dryopteris raddeana Fomin, Viola odorata L., Ranunculus villosus DC. va s. névlar amalo gatirir.
Torkibindo agcaqayin, palid vo valas cinslarine moxsus novlarin yer tutdugu fistiqliqlar daha ¢ox yayilmisdir.
Hirkan tipli qarisiq mesolords (500-600 metr d. s. yiiksoklikda) demok olar ki, domiragact meso torkibindan
¢i1xir va 0z yerini fistigliglara verir.
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PE3IOME
dutouneHornyeckne Crpoenue BykoBbix JlecoB B 'mpranckom Hanuonaasnom Ilapke
X.M.Catbapon*
T'upkanckuti Hayuonanvhwiii HapK*

Ha tepputopun I'mpkanckoro HarmonansHoro Ilapka Oyk Bocrounsii (Fagus orientalis Lipsky)
pacmpoctpansercs ¢ 400 7o 1700 MeTpoB BBICIIIE MOPCKOTO YPOBHS. 3aBUCUMO OT PACIOJIOKEHUN CKJIOHOB U
BBICOTHBIX TIOSICOB B COCTaBE acCOIMAIMK Ha PAAy OyKOM B OTHX Jiecax pacmpoctpansercs Acer velutinum
Boiss., Acer campestre L., Carpinus betulus L., Carpinus orientalis Mill., Quercus castaneifolia C.A.Mey.,
Diospyros lotus L., Ulmus minor Mill., u3 xycrapaukos Mespilus germanica L., llex hyrcana Pojark., Crataegus
microphylla C.Koch., u pasnuunsie Buabl exesuku (Rubus). M3 nuanoseix Hedera pastuchowii Woronow.
TpassiHoii mokpoB cocraut u3 Poa nemoralis L., Primula heterochroma Stapf, Cyclamen elegans Boiss. &
Buhse, Carex sylvatica Huds., Epimedium pinnatum Fisch., Dryopteris raddeana Fomin, Viola odorata L.,
Ranunculus villosus DC. u apyrux BUIOB.

Knroueswle cnosa: Oyk, cupkam, nec, pacmenue

SUMMARY
Phytocenotic Formation of Beech Forests in the Hirkan National Park
H.M.Safarov”
Hirkan National Park™

On the territory of National Park Hirkan oriental beech (Fagus orientalis Lipsky) extends from 400 to 1700
meters maximum sea level. Depending on the location of slopes and high-altitude zones as part of the
association on a number of beech trees in these forests covered by Acer velutinum Boiss., Acer campestre L.,
Carpinus betulus L., Carpinus orientalis Mill., Quercus castaneifolia CAMey., Diospyros lotus L., Ulmus
minor Mill., shrubs; Mespilus germanica L., llex hyrcana Pojark., Crataegus microphylla C.Koch., and various
kinds of blackberry (Rubus), from the evy Hedera pastuchowii Woronow. The composition of the grass cover
of Poa nemoralis L., Primula heterochroma Stapf, Cyclamen elegans Boiss. & Buhse, Carex sylvatica Huds.,
Epimedium pinnatum Fisch., Dryopteris raddeana Fomin, Viola odorata L., Ranunculus villosus DC. and other
species.

Keywords: beech, hyrcanus, forest, plant
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Action of Hawthorn Extract on the Activity Photosystem 11 (Ps 1)
Under Salt Stress

S.A Atakishieva, S.A.Bayramova, R.A.Ganiyeva
Institute of Botany, ANAS
E-mail: SevincAtakisiyeva@gmail.com

The action of hawthorn extract (Crataegus aestivalis) on activity of photochemical reactions of
photosystem 11 (PS I1), induced by salt stress was investigated. The functional state of PS Il in wheat
leaves (Triticum aestivum L.) was evaluated by changes of fluorescent characteristics msec delayed light
emission of Chl a, determined of recombination processes, occurring in electron transport chain of PS 11.
The restoration of PS Il activity was supposed to be caused by equilibrium by antioxidants, between
P680" and Tyrz" on donor side and function of Q4 and Qg on acceptor side of electron transport chain.

Key words: photosystem Il, electron transport chain, salt stress, hawthorn, delayed fluorescence of
chlorophyll a

INTRODUCTION

The high concentrations of salts is known to negatively affect on plant metabolism both on separate cells
and to plant on the whole [20, 21]. The salt stress has a double character. It involve on the one hand on osmotic
stress and on the other hand an ionic stress. The osmotic stress leads to water deficit in plants and inactivation
of photosynthetic electron transport due to decreasing of cell volume and increase of salt concentration inside
of cell [2]. The ion stress manifest itself in abundant accumulation of Na* and CI ions and in reduction of other
ions absorbtion that leads to enzymes inactivation and metabolic processes lowering [1, 21]. The destruction of
chloroplast fine structure and disturbance of pigment-protein connections also tooks place [22, 21]. The result
of each stress is known to be oxidative stress and toxic action of salts is not exception. The formation and
accumulation reactive oxygen species radicals (ROS) as O, radical, OH-radical and so on leads to
photosynthetic activity fall [10, 4]. Photosystem Il (PS Il) and water oxidation system is generally known to be
more vulnerable links of photosynthetic apparatus [3, 15] because ROS, accumulated under salt stress
inactivate the photochemical reactions at reaction center of PS II.

It is suggested that most of environment stresses have inactivate of PS Il most likely due to inhibition of
photodestruction restoration, that at result of direct destruction [14]. The reason of electron transport activity
damage under stress is result of re-excitability of electron transport system under stress and formation of
disparity with normal metabolism [5]. To order to cope with environmental stress the plant metabolism should
be dynamic and flexible. Formation of ROS are increased under stress to require an immediate detoxification in
order that oxidative stress will be prevented [18, 8]. The life time of ROS is depended from antioxidative
system, composed by enzymes and low molecular compounds [13, 12, 6]. A number of scientists bring
essential contribution to investigation of antioxidative properties in plants, containing an compounds, related to
different classes phytochemical components, able to scavenging of free radicals [17, 11]. These plants are
considered as potential source of natural antioxidants.

The aim of this work was to study antioxidant properties of hawthorn (Crataegus aestivalis) in protection
of photochemical reactions in PS 1l, suppressed by action of NaCl.

MATERIAL AND METHODS

The leave of wheat seedlings (Triticum aestivum L.) grown for 7 days at factorstate conditions at water
medium.
The experimental conditions were as follow:

7 days seedlings of wheat (Triticum aestivum L.) were incubated in solution containing NaCl (10°M)
during 48 hours and at solution, with hawthorn extract (1ml/10ul) also during 48 h. at different variants.

Preparation of hawthorn extract: the hawthorn extract was prepared from hawthorn fruits in relation 1:5 by
maceration with 70% ethanol. The extract was infused during 7 days with everyday shake up. This extract was
filtrated after 7 days and brings to initial volume by 70% ethanol.
1 variant — NaCl (48 hours)
2 variants — NaCl+hawthorn extract
3 variant — NaCl (48 hours), then hawthorn extract (48 hours) (NaCl—extract)
4 variant — hawthorn extract (48 hours), then NaCl (48 hours) (extract—NaCl)
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The investigations were performed using method of fluorescence of Chlorophyll a in millisecond time
range (msec DF of Chl a) [19, 9]. The functional state of PS Il was evaluated by changes of fluorescent
characteristics, determined recombination processes, occurring in electron transport chain of PS I1.

RESULTS AND DISCUSSIONS

Investigations of induction transitions changes on kinetic curves of msec DF of Chl a revealed, that
generated at salt stress superoxide anion radicals inactivated of PS Il (Fig. 1). The antennae complex of PS Il
reaction center (RC) of PS Il changes during chage separation (f.ph) were observed. This phase amplitude was
reduced up to 57% from control. The change of electron flow stability to Qa-Qg (slow phase, s.ph) was shown.
This phase intensity fall up by to 53% from control. The observed inhibition of photochemical electron
transport activity of PS Il occurred as it is considered to be a result of extinguishing disturbance of formed ROS
at recombination processes. The stationary phase level (s.ph), that characterized oxidation-reduction reactions
are connected with linear transfer of electrons on acceptor side of PS 11 was reduced only to 15% from control

(Fig. 1).
140
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Figure 1. Changes of activity phases on induction curve of msec DF of Chl a under action of hawthorn extract
(Crataegus aestivalis) (1ml/10ul) in Triticum aestivum leaves, grown at NaCl salt stress (10°M).
(0— f.ph), (o0 —sl.ph), (A —s.s) The measurements are expressed in percentage (%).

For determination of antioxidant properties of hawthorn extract at the formation of ROS the wheat
seedlings were incubated at the different combinations (Fig. 1). At the variant of simultaneous incubation of
seedlings (NaCl+hawthorn) the restoration of both phase intensity up to 26% compared with salt toxic action.
Under successive incubation of seedlings (NaCl—hawthorn) the intensity of both phase increased up to 8%
compared with simultaneous incubation of seedlings and to 34% by comparison to salt action (Fig. 1). Under
successive incubation (hawthorn—NacCl) the f.ph intensity was increased on 25% above of control and on 50%
above salt action, whereas an intensity of s.ph was increased up to control (Fig. 1). The sharp rise of f.ph
amplitude was observed at this variant. The stationary phase remained on the same level.

The functional state of donor and acceptor sides of electron transport chain of PS Il was evaluated by value
of relation f.ph and s.ph to s.s (f.ph/s.s., sl.ph/s.s.) (Fig. 2).

Under NaCl action relation value of f.ph/s.s. was decreased up to 1.4 time and relation value sl.ph/s.s only
to 1.2 time relatively to control. Under simultaneous incubation of seedlings (NaCl+hawthorn) the value
relation sl.ph/s.s. didn't change relatively to NaCl action. Relation of f.ph/s.s. was increased up to 1.2 times. In
variants NaCl—hawthorn and hawthorn—NaCl excess the smooth rise of value relation sl.ph/s.s. was observed
that come nearer to control. The value of relation f.ph/s.s. intensive growth and in the case of consistent
incubation (hawthorn—NaCl) excesses of control up to 1.1 time (Fig. 2). The greatest positive effect of extract,
as it is seen, was observed in variant hawthorn—NaCl.
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Figure 2. Reduction of value relation fph/s.s (-0-) and sl.ph/s.s (-o-) under action of hawthorn
extract(Crataegus aestivalis) under stress, induced by NaCl action.

The inhibition photochemical electron transport activity of PS Il under action of NaCl as it is supposed to
be caused by disturbance of ROS extinguishing, that is connected with recombination processes change. The
inactivation of PS Il donor side of electron transport chain take place to result of highly oxidized radical pair
P680" and Tyrz*. The inactivation of PS Il by acceptor side of electron transport chain is a result of
accumulation reduced first quinone acceptor Qa. At oxidized state of Qa a radical pair 3[P680" Phe] is
predominate [16]. To proceed from position of steady state it possible to proposed that the ROS, formed under
NaCl action affect to site of electron transfer before of Qa.

The investigation of the chemical composition of hawthorn revealed a great number of strong antioxidants:
flavonoid/hyperozid, quercetin, saponines, carotene, vitamines, in particular, vitamine C [23, 7] are able to
neutralized of free radicals, formed in plant cells under stress. The observed restoration of PS Il activity due to
action of hawthorn extract appears to be possible in result to equilibrium caused by antioxidants between P680*
and Tyrz" on donor side and function of QA and Qg on acceptor side of electron transport chain.
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XULASO
Duz Stresi Zamani Fotosistem II (FS II) Aktivliyina
Yemisan Ekstraktinin Tasiri
S.9.Atakisiyeva, S.0.Bayramova, R.9.Qaniyeva
AMEA Botanika Institutu

Duz stresi naticasinda FS II-nin fotokimyavi reaksiyalarinin aktivliyina yemisan ekstraktinin (Crataegus
aestivalis) tosiri todqiq edilmisdir. Bugda yarpaqlarinda FS Il-nin funksional vaziyysti, sistemin elektron
nagliyyat zoncirindo bas veran rekombinasiya proseslorini miisyyon edon XI a-nin msan gecikmis
fluoressensiyasi fluoressent xarakteristikasinin doyigsmosilo giymatlondirilmisdir. Giiman olunur ki, yemisan
ekstraktinin kimyavi torkibindo olan antioksidant maddolor elektron nagliyyat zoncirinin donor torafindo P680*
~Tyrz" vo akseptor torafindo iso Qa— Qg funksiyalar arasinda tarazliq yaradir.

Acar sozlar: fotosisem 1I, elektron nagqliyyat zonciri, duz stresi, yemisan, xlorofil a-mn gecikmis
fluoressensiyasi
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PE3IOME
HeiicTBre DxcTpakTa BosippimHuka Ha AKTHBHOCTH MoTocucremel |1 (OC 1)
IIpu Conesom Crpecce
C.A.AtaknmmeBa, C.A.baiipamoBa, P.A.I'anueBa
HUnemumym 6omanuxu HAHA

Hccnenoanu aeictBue skctpakta Oospeinnuka (Crataegus aestivalis) Ha akTHBHOCTB (POTOXUMHYECKUX
peaxmuii potocuctemsl 2 (PC 2) nmogaBiseMbIx cojeBbIM cTpeccoM. DyHKImoHanpHOEe coctosinue OC 2 B
aucThsx mmenunsl (Triticum aestivum L.) oneHuBaK 10 U3MEHEHHIO (DIIYOPECIIEHTHBIX XapaKTEPUCTHK MCEK
3aMeUICHHOM (ITyOpeCLeHIINH XJI0poduinIa a, OMpeAeNIONINX PEKOMOUIIMOHHBIC TPOIIECCHI, TPOUCXOASIINE B
37eKTpoH TpaHcmoptHo Iemn PC 2. Habmomamock BoccraHoBieHHE akTUBHOCTH DOC 2, BO3MOXHO B
pe3yibTaTe CO3/1aBacMOT0 aHTHOKCHIAHTAMH, HAXOJAIIUMHUCS B XUMHYECKOM COCTaBe OOSIPBIIIHUKA
paBHoBecus Mexay P680" u Tyrz' ma monopHoii ctopone u ¢ynkuueir Qa u Qp Ha aKIENTOPHON CTOPOHE
AIIEKTPOH TPAHCIIOPTHOM IICTIH.

Knwuesvie cnosa: gomocucmema |, anexmpon mpancnopmuas yenv, conesoi cmpecc, O0SPbIUHUK,
3amedieHHas (Pryopecyenyus Xaiopoduiia a
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Cu®" Yaratdig Stres Zamam Bitki Ekstraktlarimin Fotosintetik Pigmentlords
Miidafio Effekti

S.B.Dadasova, .M.Qurbanova
AMEA Botanika Institutu

Tadqiqatlarda bugda ciicartilarinin (Triticum aestivum L.) fotosintetik pigmentlarinda (X1 a va Xl b)
Cu? (10°M) ionlarinin yaratdig: oksidlosdirici stresa qarsi Azorbaycanda biton bazi bitki ekstraktlari il
miidafiosi tadqiq olunub. Géstorilmisdir ki, Cu®* ionunun yiiksok qatihgi pigmentlorin migqdarm
azaldir. Tatbig olunan ekstraktlar XI b-ni ciizi miqdarda miidafio edir. Ekstraktlarin miidafis
xiisusiyyati miihitin pH asili olaraq Xl a-min migdarim kontrol saviyyaya gadar artirir. Ekstraktlarin
kimyavi tarkibini dyranmak magsadila IQ spektroskopiya iisulu aparilmisdir. Biitiin tadqiq olunan bitki
ekstraktlarimin infraqirmz spektrlari 6yranilan xlorofil formalarimin miidafiasini tamin edan assosiasiya
olunmus OH qruplarimin valent ragslarini gostarir.

Acgar sozlar: bitki ekstraktlar, fotosintetik pigmentlor, agir metallar, stress, oksigenin faal formalari,
antioksidantlar.

GIiRiS

Agir metallarin tasiri noticasindo kond tosorriifatinda ciddi problemlor yaranir. Bu problem bitkilords
fotosintetik pigment akkumulyasiyasini, fotosintetik effektivliyi vo mohsullarin keyfiyyetini azaldur.

Agir metallarin yiiksok soviyyasi superoksid anion radikal (O, ), hidroksil radikal ((OH), singlet oksigen
(*0,), hidrogen peroksid (H,O,) kimi oksigenin foal formalarmi (OFF) yaradir [20, 3, 6]. Bitkilordo
oksidlogdirici streso antioksidlosdirici miidafio sisteminin (AOS) isi cavab verir. Bu sistemo asag1 molekulyar
vo yiiksok molekulyar antioksidantlar daxildir. Bozi miolliflor [24, 21] AOS-o toksiki radikallarin
neytrallagsmasinda istirak edon metaltioninlori vo fitoxelatinlori do aid edirlor. Bitkilordo agir metallarin
yaratdigi stres ilk novbado pigmentlorin biosintezinin ingibirlosmasino sabab olur [14, 13]. Belo agir metal
ionlarindan biri do mis elementidir. Bitkinin gidalanmasinda bu element mithiim rol oynayir. Mis ali bitkilardo
bir sira fermentlorin kofaktorlari, metabolitik vo biosintetik proseslor tigiin vacibdir [10]. Lakin Cu®* jonlarinin
yiiksok qatiligi gliitation reduktazanin ingibirlagsmasina sabob olur. O, hamginin fotosintezin ilkin reaksiyalarina
va elektron naglins tosir edir. Bundan basqa lipid peroksidlagmasinin siiratini, kokiin boyiimasini ingibirlogdirir,
hiiceyro membranmi zodoloyorok membran ziilallarnm sulfhidril qrupuna birlesir. Cu®* ionlarmm yiiksok
qatih@ fitotoksikdir. Belo ki, onlar oksidlosdirici stres simptomuna sabab olan oksigenin foal formasinin
generasiyasini kataliz edir. Toksiki O, vo H,0, Cu*" — asilligli reaksiyalarla indentifikasiya olunur. Bu da OH
radikalin reaktiv formasmin generasiyasina gotirib ¢ixarir (Haber-Weiss reaksiyasi). OH" radikal hidrogen
atomlarini pargalayaraq lipidlorin peroksid oksidlosmasine tokan verir. Fotosintetik aparat Cu® elementino daha
hossas olub, bitkinin pigment torkibinin azalmasina, in vivo vo in vitro Xloroplastlarinda elektron naglinin
sliratinin azalmasina sabab olur. Xloroplastlarda bir ne¢o saytlar: fotosistem I-in donor torafi [2], ferredoksin
[16], sitoxrom C [17] va fotosistem II-nin donor [8] ve akseptor [2, 11] toroflorinin ssas hadafi Cu®* ionudur.
Fotosintetik aparatin stresa hassasligi isiqda artir [15, 1]. Aerob soraitds fotoingibirlosmo zamani fotosistem II-
nin reaksiya morkoazindo D; ziilallarmin deqradasiyasi miisahido olunur [7]. Cu®* ionlarinm yiiksok qatiligi
fotosistem Il-nin isi1q toplayan kompleksinin oliqgomerini azaldir bu da enerjinin toplanma effektini azaldir vo
fotosistemlor arasinda paylanir [18].

MATERIAL VO METODLAR

Todgigat obyekti kimi 7-giinlik bugda ciicartilorinin (Triticum aestivum L.) yarpaglari olmusdur.
Ciicortilords 24 saat miiddstinds miihitin miixtalif pH (4,5; 6,8; 9,0) soraitinds 10°M CuSO, duzunun vo 5
ug/ml antioksiant xtisusiyyasto (AO) malik olmasini nazors alaraq adagay1 yarpaglari- Folia Salvia officinalis,
sirin biyan kokii- Radix glycyrrhizae vo relikt bitki olan Danae racemosa ekstraktlarinin tasiri dyronilmisdir.
Bitkilorin AO aktivliyi va sorbast radikallar1 sondiirmesi DPPH (1,1-diphenyl-2-picrylydrazyl) stabil radikal
[12, 9] modeli ssasinda tayin olunmugdur. Stabil DPPH radiklindan istifads edarok hidrogenin donorlagsmasi vo
ya radikallarin sondiiriilmasi asasinda miixtalif bitki monsali maddalorin AO faalligi 517 nm dalga uzunlugunda
SF 14 spektrofotometrdo 6lciiliib [4]. Niimunonin AO xiisusiyyati Perella Scientific ins., Amherst USA
kompyuter programi lizrs toyin edilmisdir.
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Todgiq olunan ekstraktlarin  infraqrmuzi  (IQ) spektrlori Furye firmasi Varian 640 FTiR
spektrofotometrindo ¢okilmisdir. Spektrlar 4000-400 sm™ diapozonda tadqiq olunmusdur [25].

Xl a va XI b-nin tarkibi 663, 680, 645 nm dalga uzunluglarinda, Furye firmas1 Cary 50 Scan Varian
spektrofotometrds toyin olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Sokildo AO xiisusiyyotli ekstraktlarm Cu®* ionlarmimn yiiksok qatiligmin tasirine moruz qalmus fotosintetik
pigmentlorin (X1 a vo XI b) miqdarina tosiri todqiq olunmusdur. Gériindiiyii kimi Cu® ionlarinin tesirinden
pigmentlarin migdar1 miihitin miixtalif pH asili olaraq kontrola nisbaton azalmisdir. Belos ki, turs miihitds (pH
4,5) kontrol variantda pigmentlorin miqdart X1 a - 10 pg/ml, XI b - 4,1 pg/ml, stress variantda iso miivafiq
olaraq Xl a - 3,6 ng/ml, X1b - 2,6 ug/ml olmusdur.
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Sakil. Cu®* ionlarmm yiiksok qatiligi 24 saat miiddetindo miihitin miixtolif pH asili olaraq 7 giinliik bugda
cticartilorinin (Triticum aestivum L.) Xu a (663 u 680 um) vo Xu b (645 um) formalara tasiri Vo onlarin
adacay1 yarpaqlarindan (Folia Salvia officinalis), sirin biyan kokiindon (Radix glycyrrhizae) vo relikt bitki olan
Danae racemosa yarpaqlarindan hazirlanmig ekstraktlari ilo miidafiasi.

Miihito ekstraktlarin alava edilmosindan sonra pigmentlorin migdarinin artimi misahids olunur. Adagay1
ekstraktinin tasiri XI a-nin miqdarin1 9ug/ml, X1 b-nin ise 3,2 pg/ml artirmigdir. Sirin biyan kokiindon alinmis
ekstrakt XI a-nin formalarinin miqdarina 680 nm - 4,1mg/ml, 663 nm - 3,7 pg/ml; XI b-ys iss 3,4 ng/ml miisbot
tosir gostormisdir. Tacriibalords tadqiq olunan Danae racemosa relikt bitki yarpaglarindan alinmis ekstraktin
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turs miihitdo xlorofilin migdarina tosiri miisahids olunmamisdir. Neytral miihitds (pH 6,8) aparilan tocriibalor
gostormisdir ki, digor ekstraklar ilo miiqayisado Danae racemosa Xl a-nin miqdarina effektiv tosir etmisdir, XI
b-nin miqdarna iso ekstraktlar ciizi tosir gostormisdir. Qolovi miihitdo (pH 9,0) iso Xl a-nin yalniz 680 nm
dalga uzunlugunda sirin biyan kokii vo Danae racemosa ekstraktlarinin miisbot tosiri olmusdur. Bu ekstraktlarin
kontrol ilo miigayisade 100% miidafiosi miisahido olunur. Belaliklo, toksiki Cu®* ionlarinin yaratdig: stres
zamani AO xiisusiyyatli ekstraktlarin pigment miqdarina tosiri mithitin pH asilidir. ©dobiyyat manbalarina
asaslanaraq [23] gostorilmisdir ki, adagayi-Salvia officinalis saponin (ursol, olein tursusu), flvonoidlar, vitamin
C, E, P, PP vo B qrupu olan, sirin biyan kokii-Radix glycyrrhizae saponin-glisirrizin vo Danae racemosa
karotinoid torkiba malikdirlor. Relikt bitki olan Danae racemosa ion miibadilo xromotoqrafiya tisulu ilo alinmig
xlorofil-ziilal komplekslorinin  (XZK) fotosistem | (FSI), FSIl vo isiq toplayan kompleksi (ITK)
fotoingibirlogsmo zamani miidafio etmak gabiliyystine malik olmusdur [5].

Todgiq olunan ekstraktlarin 1Q spektrlori ¢okilmisdir. Spektrlorin interpretasiyasinin mdveudlugu gostordi
ki:

— assosiasiya olunmus OH qrupunun valent rogslori adagay1 yarpaqlarmda 3365 sm™, sirin biyan kokiindo

3352 sm™, Danae racemosa yarpaqlarinda ise 3376 sm™ sahslorino;

— aromatik (C-C) rabitolorinin valent rogslori aagay1 yarpaqlarinda 1650-1453 sm™, sirin biyan kokiindo
1649, 1656 sm™, Danae racemosa yarpaqlar1 {i¢iin 1383 sm™ saholorino;

— aromatik (C-H) rabitolorin deformasion rogslori adagay: yarpaqlarinda 880-713 sm™, sirin biyan
kokiindo 880, 751, 703, 716 sm™, Danae racemosa yarpagq/lar {i¢iin 880, 707 sm™ sahalorino;

— karbonil gruplarmin valent rogsleri adagay1 yarpaglarinda 1650 sm™, sirin biyan kékiindo 1762, 1750,
1656 sm™ (bunlar karbonil birlosmolor, miirokkab efirlor, karbon tursulari ola biler), Danae racemosa
yarpaqlarida 1650 sm™ saholorino;

— (C-O-C) rabitalorinin valent rogslori iigiin adagay1 yarpaqlarnda 1086, 1047, 1273 sm™, sirin biyan
kokiindo 1274, 1047, 1084 sm™, Danae racemosa yarpaqlarmnda 1047, 1383 sm™ saholorino uygun
golir.

Adagay1 yarpaglarimin 3589 sm™, sirin biyan kokiiniin 3307 sm™, relikt bitki Danae racemosa
yarpaqlarmin 3376 sm™ saholorinda goriinon intensiv genis zolaq udulma spektrlart ya 3600-3010 sm™ dalga
uzunlugunda suyun kristallagsmasi zamani, ya da assosiasiya olunmus hidrogen rabitalori hesabina mévcudlugu
ilo sortlonir. Eyni zamanda 3400 sm™ sahosinde goriinon genis zolaq fenol birlosmolorinin assosiatlarinda
hidrogen rabitolorinin amolo golmasini siibut edir. Bu da 3400-3000 sm™ dalga uzunluqlarinda hidroksilin
valent rogslori hesabina ¢ox genis zolaq yaradir [19]. Buna fenol birlosmolords deformasion ragslorin OH
rabitolorino aid olan 1410 sm™ maksimum udulma zolag: uygun golir [22]. Belolikla, iQ spektrlorinin naticolori
gostordi ki, tadqiq olunan ekstraktlarin torkibinoe daxil olan fenol birlosmoalords mohz OH-qrupu ils assosiasiya
olunmus aromatik (C-C) rabitslorin valent ragslori XI a vo b fotosintetik pigmentlorini toksiki Cu®* yaratdig
oksidlogdirici stresdon miidafio edir.
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PE3IOME
3amuTHblil Iddext PacTurensHbiMu JkcTpaktamu [lnrmentos npu Ctpecce BoizBanHoM cu®
C.B.lagameBa, U.M.Kyp6anoBa
Unemumym 6omanuxu HAHA

HccnenoBanre 3alUTHBIX CBOWCTB AKCTPAKTOB HEKOTOPBIX PACTCHHMA, OOJaTArOIIMM aHTHOKUIAHTHAMHU

CBOMCTBAMH Ha COJEP/KAHHE OCHOBHBIX (POTOCHHTETHUECKHX HHUrMeHToB X1 a u b npu neitcraun Cu®* (10°M).
HOKaSaHO, YTO IIPH HMOBBIIIECHHBIX KOHICHTPAILUAX CU2+ COACPIKAHUEC MMUTMCHTOB YMCHBIIACTCA IO CPAaBHCHUIO
¢ KouTposiiem. HaOmiromaercst He3HauWTeNlbHas 3ammuTa XJ D HCMOJIb3yeMbIMH 3KCTPAaKTaMH. 3allUTHOE
CBOMCTBA HKCTPAKTOB 3aBUCENH OT pH cpenpl, moBsIIas copepkanue X1 a 10 KOHTPOJIBHOTO YPOBHS.

Knroueswie cnosa. pacmumeilibHble 9KCMpAaKknibl, ¢0mocuﬂmemu'¢ea<ue nucmenmsl, msoaitceivle memailibl,

cmpecc, akmugHvle hopmvl KUCIOPOOd, AHMUOKCUOAHNBL.
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SUMMARY
Protective Effect by Plant Extracts of Pigments Under Stress Induced by Cu®*
S.B.Dadasheva, 1.M.Kurbanova
Institute of Botany, ANAS

Protective roles of some plant extracts, processed by antioxidative properties to content of main
photosynthetic pigments Chl a and Chl b under action of Cu** (10°M) were investigated. The content of
pigments at high concentrations of Cu** (10°M) was decreased as compared with control. The insignificant
protection of Chl b by used extracts was observed. The Chl a content was shown to reach control level under
action of extracts depending on medium pH.

Key words: plant extracts, photosynthetic pigments, heavy metals, stress, active forms of oxygen,
antioxidants.
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NaCl-la Kompleks Tadbiginda Nikelin Balgabaq Bitkisinin Fizioloji Proseslarina
Toksiki Tasirinin Zaiflomasi

9.C.Samadova, I.T.Piriyev, T.S.Sirvani, V.M.9lizads
AMEA Botanika Institutu, Badamdar sossesi 40, Baki, Az 1004, Azarbaycan
E-mail: shirvani_ts@hotmail.com

NaCl (100 mM) va NiSO4 7H,O (50 mkM) stressorlarimin ayriigda va kompleks tatbigilo 0,5 n,
pH6,0 Knop gida mahlulunda 21 giinliik vegetasiya miiddatinda balgabag — Cucurbita pepo L. bitkisila
aparilms tacriibalords 7 giindan bir gotiiriilmiis kok, lapa yarpaq, asl yarpaq niimunalorinda analizlar
aparilmigdir. Niimunalarda (bir bitkiys diisan orqanda) iimumi, ziilali, geyri-ziilali azotlu maddalor,
proteolitik fermentlorin foalhign kok va yeriistii yarpaq orqanlarimin susaxlamaq qabiliyyoti
miidyyanlasdirilmisdir. Els vegetasiyanin ilk 7 giiniinda Stressorlarin, xiisusan da nikelin (Ni, NaCl+Ni)
tasirindon boyiima-inkisaf proseslari pozulmus, koklarls miiqayisada yeriistii orqanlar daha cox aziyyat
¢okmislor. Alinmis naticalor gostormisdir ki, NaCl stressor amil olmasina baxmayaraq, daha giiclii
stressor olan Ni-in manfi tasirini kok va yarpaq orqanlarinda yuxarida qeyd etdiyimiz fizioloji proseslara
fargli tasir etmakla tam olmasa da gisman zaiflotmisdir.

Acar sézlar: adaptasiya, azotlu maddalar, balgabaq, natrium xlorid, nikel, proteolitik faallig, stress

GiRiS

Bizi ohato edon miihitin agir metallarla (AM) hadsiz ¢irklondirilmasi bitkilorin hoyat foaliyyatino neqgativ
tosir gostormoklo yanasi insan vo heyvanlarin saglamlhigina da ciddi tohliiko yaradir. Mahz canli tobiotdo
yaranan bu tohliikanin halli tiglin biitiin diinyada ilk névbada bitkilorin déziimliiliik vo adaptasiyasi probleminin
Oyranilmasina boyiik digget verilir. Hazirda Azarbaycanda da tobii miihits antropogen yiiklonmonin artmasi har
iki faktorun — agir metal vo duzlulugun fizioloji tasir mexanizminin dyranilmasini zaruri edir. Bu magsadls,
xisusilo do metal ionlarinin asas fizioloji proseslora toksiki tasiri, hamginin metala doziimliiliiyiin mexanizmi
bitkinin inkisafinin miixtalif morhalalorinds todqiq olunur. Ekstremal miihit soraitino bitkinin adaptasiya
mexanizminin doagiq dorki {igiin tomiz su kulturasi goraitindo miioyyan stress tosire moruz qalmis bitkilards
fizioloji-biokimyavi proseslords yaranan doayiskanliklarin todqiqi ¢ox vacib olub, boyiima va inkisaf prosesinda
bitki orqanlarinda bazi azotlu maddolorin pargalanmasinin vo azot miibadilosinin dissimilyasiya fermenti olan
proteolitik fermentlorin foalliginda (PFF) yaranan doyiskanliklorin 6yranilmasini zaruri edir ki, bu ekoloji stress
fakrorlara bitkinin doziimliiliyiiniin vo adaptiv potensialinin formalasmasinin dorkinds asas rolu oynayir.

Toaqdim edilon bu isds xlorid duzlasma soraitinds Ni AM-nin uzunmiiddatli tasirine cavab olaraq balgabag
bitkisinin kok va yeriistii orqanlarinda fizioloji proseslords - azot miibadilosinds, proteinazalarin foalliginda vo
toxumalarin susaxlamaq gabiliyyatinds yaranan spesifik doyiskonliklarin analizi verilmigdir.

MATERIAL VO METODLAR

Tadgigatin aparilmasi {iglin NiSOy4-7H,0 (mol. ¢akisi (m.¢.) 280,7, nikelin (Ni) m.¢. 58,7-dir) 50 mkM [1]
vo NaCl 100 mM stressorlarinin ayriligda vo kompleks tatbigilo Knopun (0,5 n, pH6,0) gida msahlulunda
balgabaq - Cucurbita pepo L. bitkisilo 21 giinliik vegetasiya miiddstindo aparilan tacriibalords 7 giindon bir
gotliriilmiis kok, osl yarpaq, leps yarpaq niimunslorinds analizlor aparilmisdir. Analizlords timumi, ziilali,
geyri-ziilali azotlu birlogsmalor [8], PFF [9], toxumlarin susaxlamaq gabiliyyati [7] Gisullari ils tadqiq edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Alinmis ragomlarin analizi géstormisdir ki, qida miihitinds Ni-in artiqligi tesir miiddatindon asili olaraq
balgabaq bitkisinds azot metabolizminin asas gostaricilorinds adaptiv yenidonqurma yaradir. Ni ziilallarin SH
grupu ilo alagaya girib ziilallarin konformasiyasmin va bir ¢ox fermentlorin foalliginin doyismoasine sobab olur
[10]. Bundan avval bizim tarofimizdon NaCl vo Cd stressorlarinin kompleks totbigilo balgabaqg bitkisils
apartlmig tocriibalordo proteazalarin ehtiyat ziilallara tosirindon yaranmis dissimilyasiya mohsullart — amin
tursularinin asasen koklars Otiiriilorok orada ziilal sintezini yeriistii orqanlarla miigayisade istiin voziyyatds
saxlamigdir. Ziilal azotunun miqdarinin kok/asl yarpaq, kok/lapa yarpag nisbotlorinin artmasi — bu soraito
bitkinin adaptasiya olunmasini tomin etmisdir [2]. Biosintetik proseslorin foalliginin vo bitki organizminin
doziimliiyiinlin vacib gostaricisi olan ziilal azotunun [11] paylanma dinamikasindan aldigimiz rogamlar bizim
ticiin xiisusi diggat calbedici olmusdur (sokil).
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Sakil. NaCl va Ni duzlarinin ayriligda vo kompleks tatbiginin tasir miiddstindon asili olaraq balgabaq bitkisinin
k6k vo yarpaq orqanlarinda azotlu maddslorin paylanma dinamikasi: (A) timumi azot; ziilali azot; qeyri-ziilali azot
(bir bitkide mg-la); (B) ziilal N/qgeyri-ziilal N nisbati.

1 sayli cadvaldon goriindiiyii kimi, toksikantlar1 (NaCl, NiSO,) ayriliqda istifads etdiyimiz hor iki variantda ilk
7 giindo bir bitkido ziilal azotunun miqdar1 ingibira noticasinds kontrolla miiqayisodo koklardo 75%, lopa
yarpaqda NaCl variantinda 48%, Ni variantinda 98%, osl yarpaglarda iss NaCl variantinda 61% olmus, Ni
variantinda asl yarpaq inkisaf etmomisdir. 14 giinliik bitkilords ise har 3 stressor almis bitki koklarinds ziilal
azotunun miqdar 2,0-2,5 dofo azaldig1 halda, lops yarpaglarda tok Ni tasirindon 47% artmis va bu artima sabab
dissimilyasiya mohsullarinin asl yarpaqlarin yaranmasi {igiin 6tiiriilo bilmayarok lops yarpaqglarda toplanmasi
olmugdur. Demak olar ki, 14 giinliikk vegetasiya miiddotinds stressorlarin istor ayriliqda, xtisusan do kompleks
totbigindon timumi, ziilali azotun miqdari azalmigdir. Bu sobabdan ziilal,qeyri-ziilal azotu nisbati do 7 giinlitk
bitkilorlo miiqayisads koklords azalmus, asl yarpaglarda ise yalniz stressorlari kompleks halda almis (NaCl+Ni)
bitkilords (kontrolda 6,6-ya garst NaCI+NiSO4 - 11,0) artmigdir. Malum oldugu kimi ziilal/qeyri-ziilal azotu
nisbatinin miisbat gostaricisi bitkinin biosintetik foalliginin tosdiqidir. Cox mimkiindiir ki, ziilal/geyri-ziilal
azotu nisbatinds yaranan bu artim hamin bitkilorin sonraki vegetasiya miiddstinde daha intensiv bdyiimasina
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sorait yaratmigdir. Belo ki, 21 gilinliik vegetasiya miiddatinds goruyucu-uygunlasma mexanizmlarinin sofarbor
olunmasi hesabina, bitkiys toksikantlarin metabolizasiyasi {i¢iin vacib olan yeni ziilal birlogsmalarinin sintezinin
foallagsmas1 naticasinds 14 giinliik bitkilorlo miigayisada ziilal sintezi NaCl+Ni bitkilorin kdklarinda kontrolla
barabarlagsmis (100%) Ni; NaCl+Ni bitkilorin lopa yarpaqlarinda ise artmig, miivafiq olaraq 308,0; 193,0%, sl
yarpaglarda zsiflomis, kontroldan 15,0; 23,0% toskil etmis vo bu vaziyyatds bitki yaranmis yeni stressor soraito
adaptasiya olunmusdur.

Cadval 1. NaCl va NiSO, duzlarinin ayriligda vo kompleks totbiginin tosir miiddatindon asili olaraq
balqabaq bitkisinin kok va yeriistii organlarinin susaxlamaq qabiliyyati
(bir bitkiya diison organda, mg-la)

T\j’;’rt‘)lllt’;’l“(‘)‘;qvaalfﬁt‘ 7 giinliik bitkilor 14 giinliik bitkilor 21 giinliik bitkilor
Kontrol

Kok 0,945 0,830 1,051

Lops yarpaq 1,845 1,975 1,945

Osl yarpaq 0,517 1,642 3,182
NaCl, 100 mM

Kok 0,623 1,131 1,142

Lopo yarpaq 1,120 1,422 1,488

Osl yarpaq 0,265 1,052 1,385
NiSO,, 50 mkM

Kok 0,323 0,340 0,292

Lops yarpaq 1,460 1,682 0,743

Osl yarpaq - - 0,137

NaCl+NiSO,

Kok 0,345 0,345 0,424

Lopo yarpaq 1,213 1,237 1,461

Osl yarpaq 0,186 0,452 0,336

Bizim bu eksperimentlordo (NaCl, Ni) 21 giinliik tacriibs bitkilorinda (NaCl, Ni, NaCl+Ni) koklardo bu
gostarici kontrol bitki koklorini tistolomisdir. Xiisuson do NaCI+Ni variantinda ziilal/qeyri-ziilal nisbati hor ii¢ —
kok, lopa yarpaq, asl yarpaq orqanlarinda kontrol bitkilordon yiiksok olmusdur. Gostarilir ki, stress altinda olan
bitkinin yeriistii orqanlarina nisbaton kok sisteminds ziilali azotlu birlasmolorin biosintezinin giiclonmasi [11, 3]
bizim eksperimentlords NaCl+Ni bitkilorinin (21 giinds) gostaricilori déziimliiliiyiin — adaptasiyanin artmasina
stibutdur.

Bitkinin bioloji kiitlasindon 80-95%-ni toskil edon su iso bitkido bas veran biokimyavi reaksiyalarin
getmosinds miihit-goraitinin yaradicis1 olmaqla yanasi hiiceyronin  membran va organoidlorinin ziilal
qurulusunun, fermentlorin funksional foalliginin vo konformasiyasinin tomin edicisidir. 3 amil qida miihiti-
bitki-atmosfera sisteminds suyun udulmasi vo harokati iso biokiitlonin sintez mexanizminin normalligindan
koklarin tozyiq qlivvasindan va transpirasiyadan asili olur [4].

1 sayli codvaldon goriindiiyli kimi vegetasiyanin ilk 7 giintinds on yiiksak (0,945 mq) miqgdarda suyu
koklarda kontrol bitkilor, oan az migdarda isa NiSO, almus bitkilar (0,323 mq) saxlamislar. Umumiyyatlo, suyun
miqdar1 bu dovrds hor li¢ (kok, lopa yarpaq, osl yarpaq) bitkilords stressor tosiro moruz qalmis bitkilordo
yiiksok olmugdur. 14 giinlikk bitkilordo iss tok NaCl almus bitki koklori (bir bitkido) saxladiglari suyun
migdarina gora hotta kontrol bitkilarini da tistalomiglar (0,830 mg-a qarsi (kontrol) 1,131 mqg (NaCl)). Bununla
yanasi NaCl tasirindon har 2 yarpaq orqaninda susaxlamaq qabiliyysti 1,5-2,0 dofo azalmigdir.

Tak nikelin istifads etdiyimiz miqdar1 (50 mkM/I) iss asl yarpaqlarin inkisafina ¢ox pis taosir etdiyi ligiin 21
giinliik vegetasiya miiddstindo 1 bitkiys diison bu organin susaxlamaq gqabiliyyati 23,2 dofo zoiflomis,
NaCIl+NiSO, variantinda isa nikelin stressor tasiri NaCl-un protektor tasirindon nisbatan, 9,5 dofa zoiflomisdir.

Mohz bu sobobdon 21 giinlilk bitki orqanlarinda toplanan quru maddonin miqdari da Ni variantinda
hiiceyralorin susaxlamaq gabiliyyastinin vo sintez prosesinin pozulmasi sababindon ¢ox asagi digmiisdiir (asl
yarpaglarda 26,0 dofa), NaCl+NiSO, variantinda iso NaCl nikelin stressor tasirini zaiflotmis, bu gostaricini 26,0
dofadan 11,0 dofoys endirmisdir.

Bizim eksperimentlords 7 glinliik bitkilarin asl yarpaqlarinda miitlaq migdar quru maddenin miqdarimin
azalmasi da (kontrolda 63 mq-a garst NaCl variantinda 30 mq, Ni - asl yarpaq yoxdur, NaCl+Ni — 22 mq) bunu
stibut edir. Bu tendensiya vegetasiyanin sonraki miiddatlorinds do (14 va 21 giin) davam etmisdir. Digor
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torofdon alinmis ragomlorin miiqayisasi gostarmisdir ki, NaCIl+Ni bitkilords NaCl protektor effekt gostararak
bitki toxumalarinda quru biokiitlonin vo suyun toplanmasina vo fizioloji reaksiyalarda istirakina Ni-in monfi
tosirini  nisbaton zoiflotmisdir. Bununla yanags1 stressorlarin tosirindon kontrolla miiqayisado kdklarda
toxumalarin (miitloq miqdar) susaxlamaqg gabiliyyati xiisuson do NaCI+Ni variantinda hor ii¢ orqanda gox
azalmigdir. Lopa yarpaglarda iso ehtiyat ziilallarin zoif sorf olunmasi sababindon azalmigdir. Buna sabab
stressorlarin bitkido suyun harokatino vo fizioloji reaksiyalarda istirakina, yarpaq sothindon buxarlanmasina
monfi tasirilo baghdir ki, bunu bir bitkiys diison orqanda (yarpaq, miitloq miqdar) quru biokiitlonin migdarinin
azalmasi, xiisuson do tocriiba bitkilorindo (21 giin) biitiin orqanlarda, osason do osl yarpaglarda NaCl
variantinda 29,9%, Ni — 3,8%, NaCIl+Ni — 8,7% , lopa yarpaglarda iso miivafiq olaraq 73,6; 156,8; 92,0% toskil
etmosi do tosdiglayir.

Toxum ciicoron zaman endosperma lopads olan ehtiyat ziilallar gidalanmanin moanbayi rolunu oynayir vo
ilkin olaraq onlarda dissimilyasiya fermenti olan proteinazalarin foallagmasi naticasinds ziilallarin hidrolitik vo
oksidlogdirici pargalanmasindan amidlor vo amin tursular1 yaranir ki, onlardan da bdyiima Vo inkisaf
prosesinds yeni ziilallarin sintezi i¢in asas material kimi istifado olunur [6]. Digar torafdon isa bitkinin stressor
abiotik amillarinin tasirindon miidafiasinds proteoliz sisteminin foalligi ilo bagli olan ziilal-azot miibadilosinin
yenidon qurulmasinda hiiceyralords funksional ziilallar protektor rolunu oynayirlar [5].

Bu baximdan yanasaraq ham dos avval NaCl va Cd, Zn, Cu, Pb AM-lar1 ils apardigimiz todgigatlarda elo
vegetasiyanin ilk hoftasindo (7 giin) organlarda toplanan quru biokiitlonin miitloq miqdarnin stressorlarin
tosirindon gah miisbats, gah da manfiys dogru doyismasi, digar torafdon iso hom variantlar, hom do organlar
arasinda PFF-nin (miitlog vo nisbi) migdarmin farglonmasi bu gostoricinin miitloq miqdarinin dyranilmasini
vacib etmigdir. Qeyd etmok lazimdir ki, PFF-nin analizlori tozs, yas nlimunalords, hesablamalar isa ham vahid
miqdar yas vo quru ¢okiya (nisbi), hom da bir bitkiys diison quru niimunays gors (miitloq) aparilmisdir. Nisbi
hesablamlardan almmis naticalor duzlulugun (NaCl) stressor amil olmasina baxmayaraq daha giiclii stressor
olan nikelin (Ni) PFF-na manfi tasirini tam olmasa da, gismon zaiflstmays qadir oldugunu goéstormisdir (cadval
verilmir). PF foalliginin miitloq — bir bitkiys diison quru maddays géra hesablanmasi iso gostormisdir ki, elo
vegetasiyanin ilk hoftosindo Ni-in tosirindon koklordo PFF 30% azaldigi halda, NaCl almus digor iki tocriiba
variantinda (NaCl, NaCI+NiSQy,) isa bu gostorici yiiksolmisdir (codval 2). Lopa yarpaglarda iss, xiisuson do
NiSO, variantinda proteinazalar ¢ox foallagmiglar (2 dofa).

Cadval 2. NaCl va NiSO, duzlarinin ayriliqgda vo kompleks tosir miiddatindon asili olaraq
balgabaq bitkisinin kdk va yeriistii orqanlarinda proteolitik ferment foallig1
(bir bitkide miitlag migdar, mkq ilo)

Variantlar kontrol NaCl (100 mM) NiSO, NaCI+NiSO,
Organlar 1 bitk?ds 1 bitkida | 1 bitk_ids 1 bitkida | 1 bitk?de 1 bitkida | 1 bitk?de 1 bitkids
mkq ilo %-lo mkq ilo %-lo mkq ilo %-lo mkq ilo %-lo
7 giinliik bitkilor
Kok 188,7 100,0 276,5 146,5 131,7 69,8 2514 133,2
Lopo yarpaq 3174 100,0 423,0 133,3 700,0 220,5 4277 134,7
Osl yarpaq 216,7 100,0 117,0 54,0 - - 72,6 335
14 giinliik bitkilor
Kok 481,5 100,0 589,0 122,3 222,2 46,1 165,0 34,3
Lopo yarpaq 654,4 100,0 433,3 66,2 125,7 19,2 729,0 1115
Osl yarpaq 650,4 100,0 722,0 111,0 - - 268,0 41,2
21 giinliik bitkilor
Kok 398,0 100,0 595,0 1495 1214 30,5 367,0 92,2
Lopa yarpaq 440,0 100,0 4957 1126 | 14555 | 3308 | 11224 | 2550
Osl yarpaq 32715 100,0 11416 34,9 384,0 11,7 319,6 9,8

Qeyd etmok lazimdir ki, 7 vo 14 giinliik vegetasiya miiddatinds tok Ni almus bitkilorin asl yarpaglarindan
nimuns gotiirmok miimkiin olmamis vo PFF bu organda tayin edilmomisdir (miitlaq miqdar, cadval 2).
Koklards isa nikelin tasirindon (7 giin) proteinaza foalligi 30% zoiflomisdir. 14 giinliik vegetasiya miiddatinda
do Ni-in tasirina maruz qalmis bitkilarde kontrol bitkilarlo vo 7 giinliik Ni almus bitkilorlo miiqayisads hatta
lopa yarpaglarda da PFF zsiflomisdir. Bu dovrdoe ham tam bitkids, hom ds organlarda 7 giin arzinds toplanan
biokiitlonin migdar1 kontrol bitkilarlo miiqayisads 2,4-3,0 dofs az olsa da, NaCI+NiSO, variantinda bir bitkiya
diison osl yarpaglarda biokiitlonin miqdar1 hafto arzinds 2,0 dofodon gox artmus, 22,0 mg-a garst 48,3 mq
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olmusdur. 21 giinliik vegetasiya miiddatine godor nikel almis bazi bitkilor tolof olsalar da, salamat galmis bu
bitkilords stressorlara adaptasiya gabiliyyati yaranmigdir. Ni almig har iki variantda (NiSO,4, NaCIl+NiSO,)
koklorda, xiisuson doa osl yarpaglarda PFF koskin azalsa da, lopa yarpaglarda 2,5-3,5 dofo artmigdir. Mohz
nikelin moanfi tasirindan fizioloji proseslards balans pozulmus, kontrolla miigayisads koklards (30,5%) vo osl
yarpaglarda (11,7%) PFF zsiflomisdir. Cox miimkiindiir ki, proteinazalarin yeriistii orqanlara Gtiiriilmasinin Ni-
in tosirindan langimasi sababindan asl yarpaqlar boyiimo vo inkisafdan qalmislar. NaCl+NiSO, variantinda isa
NaCl nikelin stress tasirini, xiisusan da koklards zaiflotmis (30,5%-2 gars1 92,2%), zoif do olsa kross-adaptasiya
yaratmigdir. Bunu 21 giinliik bitkilords bioloji inkisafin asas gostoricisi olan quru biokiitlonin toplanmasinin
miiqayisasi do (tam bitkida: kontrol — 641,0, NaCl — 322,0, NiSO, — 257,3, NaCI+NiSO, — 220,1 mq; osl
yarpaglarda: kontrol — 458,0, NaCl — 137,0, NiSO, — 17,5, NaCI+NiSO4 — 40,0 mq) tasdigloyir.

Nikelin istifado etdiyimiz (50 mkM) dozasi har iki variantda (Ni, NaCl+Ni) elo vegetasiyanin ilk
hoftasinds (7 giin) 6z manfi tosirini ham biokiitlonin toplanmasinda, hom dos bitkinin fenologiyasinda gostarir
Vo Oyrindiyimiz biitiin boyiimo Vo inkisaf parametrlori {izra on kaskin pozuntulara sobab olur. Bununla bels,
NaCl+Ni-i kompleks almig bitkilordo NaCl duzu Ni-in manfi tosirini azaltmig, protektor rolunu oynamis olsa da
bels bitkido suyun koklordan yeriistii orqanlara dogru harakatina, yarpag sothindon buxarlanmasina va fizioloji
reaksiyalarda istirakina manfi tosir gostorir. Bitkilor qida miihitindon aldiglar1 vacib qida elementlari ilo (N, P,
K, Ca, Mg, Fe) yanas1 ayriligda vo NaCl-la kompleks halda har {i¢ vegetasiya miiddstinds Ni lopa yarpaglarda
PF-i foallagdirmig, sanki hor iki yarpaq orqaninda - oSl vo lopa yarpaglarda foaliyyat gostormali olan
proteinazalar lopa yarpaqlarda toplanmis vo dissimilyasiya mohsullarin1 asl yarpaglara 6tiira bilmomisdir.
NaCl+Ni variantinda iso (21 giinliik bitkilor) fenoloji olaraq adaptasiya hiss olunsa da yalniz lops yarpaglarda
PFF yiiksolmisdir. Naticalor NaCl-un stressor amil olmasina baxmayaraq, daha giiclii stressor olan Ni-in manfi
tosirini nishaton zoiflotmays, adaptasiya yaratmaga vo daha uzun miiddstds bitkinin yasamasini gqismon tamin
edo bildiyini géstormisdir.

Belalikla, aldigimiz rogemlor biitovliikde Cucurbita pepo-nun Ni toksikliyino va orta doracods NaCl
duzluluguna yiiksok adaptasion potensialini va protektor effektivliyini géstarmoklo yanasi, bitkido zsif do olsa
kross-adaptasiya yaratdiginin demays asas verir Ki, bu digor bitki novlarilo todgigatlarda [12] da gostorilmisdir.
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PE3IOME
Ocnabuaenue Toxkcuueckoro deiictBusi Hukesst Ha @usnonorudeckue Ilpouecenl B PacTteHusx ThIKBBI
npu Ero Ucnoas3oBanuu B Kommiekce ¢ NaCl
A JI.CamenoBa, U.T.llupues, T.C.llIlupsanu, B.M.Anu-3ane
HUnemumym 6omanuxu HAHA

B mpencrarienHoi paboTe maH aHAIM3 CHCIM(PHKHA OTBETHBIX PEAKIMKA PACTCHHWHA THIKBBHI HA IJIUTEIHHOE
BO3/ICHCTBAE HHKEJS B YCIOBUSX XJIOPHTHOTO 3aCONIEHHS Ha IMpHUMEpe M3MEHEHUs IapaMeTpoB a30THOTO
MeTabonm3ma  (HakoIIeHWe  oOIIero, OEIKOBOro W HEOEIKOBOTO  a30Ta, JWHAMHKA aAKTUBHOCTH
NPOTEONUTUICCKUX (EPMEHTOB) U BOAOYACPKHBAIOIICH CIHOCOOHOCTH pPa3IMYHBIX OpraHoB. I[IpoBoaminch
exxeHenenpHbIe uccnenoBanus TokcuanocT Ni (50 MxM), no6asnennoro otaenbro i coBmectro ¢ NaCl (100
MM) B nuTaTenbHbIi pactBop Kromna (0,5 1, pH6,0), Ha pactenust Cucurbita pepo L., BepaiieHHbIe B TeueHue 21
. [lomyuenHsle pe3ynbTaThl MOKA3alld, YTO, XOTS 3aCOJICHHE W SIBISIETCS CTPECCOPHBIM (DAaKTOPOM JIist
pacTeHmii, TeM HE MEHee, OHO B KaKOH-TO CTEMEHH CHIKAJO B PA3IMYHBIX OpraHax IT0-Pa3sHOMY TOKCHYECKOE
JIEHCTBUE HUKEIIS, SBIISIONIETOCs 00Jiee CIITFHBIM CTPECCOPOM, Ha YKa3aHHbIE (PN3HOJIOTHYECKIE TIPOIIECCHI.

Knioueewie cnoea: aoanmayus, azommvle cOeOUHEHUs], MbIKEA, XJI0PUO HAMPUS, HUKED,
NPOMeOoIUMUUECKdsi AKMUBHOCHb, CIMpecC

SUMMARY
Decrease of Toxic Action of Nickel on Physiological Processes in Pumpkin Plants at its Application in
Complex with NaCl
A.J.Samedova, |.T.Piriyev, T.S.Shirvani, V.M.Ali-zade
Institute of Botany, ANAS

In present work analysis of specific character of responses of pumpkin plants to prolonged action of nickel
under salinity conditions on example of the change of nitrogenous metabolism parameters (accumulation of total,
protein and non-protein nitrogen, dynamics of activities of proteolytic enzymes) and water-holding capacity of
different organs was given. Weekly studies of toxicity of nickel (50 uM), added either alone or in combination with
NaCl (100 mM) in Knop nutrient solution (0.5 n, pH6.0) on Cucurbita pepo L. plants grown during 21 days were
made. Results obtained showed that although the salinity is a stress factor for plants, nevertheless it differently
reduced to some extent the toxic effect of nickel being the stronger stressor on the indicated physiological processes
in various organs.

Key words: adaptation, nitrogenous substances, pumpkin, sodium chloride, nickel, proteolytic activity,
stress
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Pasznenbnoe u Kommiiekcnoe BosaeiictBue Hukesist 1 XinopuaHoro 3acojieHus1 Ha
Mopddoioro-pusuonornyeckue Ipoueccol B Pactenusix ThIKBbI

T.C.llIupBann, A./Isx.Camenoa, M.A.Aunaruena, I'.X.bataeBa, ®.K.AnueBa
Hucmumym 6omanuxu HAHA, badamoapckoe wocce 40, Baxy AZ1004, Azepbaiiosican
E-mail: shirvani_ts@hotmail.com

N3ydeHo BaAMsIHHE HUKEJS] HA POCTOBbIE MPOIECCHI B PATHMYHBIX OPraHAX MOJIOABIX PACTEHMi
Cucurbita pepo npu ero ogunounom u copmectHoM ¢ NaCl ucmonn3opanuu. BeisiBiieHO, YTO aganTanust
pacTeHHsi K XJIOPHIHOMY 3aCOJIEHHI0 NPH KOMILUIEKCHOM HMCIOJIb30BAHHH O000MX TOKCHKAHTOB
COIPOBOKIAETCS HEKOTOPBIM CHHKeHHEM ToKcuueckoro d¢dexra Ni Ha ero pocr.

Knroueswvie cnosa: Kpocc—adanmauuﬂ, HUKeEJb, pocnioeble napamempebl, cosesoll cmpecc, mvlkea

BBEJEHUE

CriocoOHOCTH K 3amuTe OT HeOIaronpusSTHBIX (pakTOpOB Cpenibl SBISIETCS )KU3HEHHO BaYKHBIM CBOHCTBOM
m000r0 KMBOTO OpraHW3Ma, B TOM 4YHCIEe W pacTuTenbHoro. CoxpaHeHHE KH3HM Ha 3emJyie sIBISIeTCS
pe3ylbTaTOM MMEHHO HENPEPHIBHOM aJanTalMyd J>KUBBIX CyLIECTB. [I3ydyeHHe KOMIUIEKCa 3allUTHO-
NPUCHIOCOOUTENBHBIX PEAKUUH pacTeHu, GOPMUPYIOIINXCA Ha PAa3HBIX YPOBHIX MX OpraHM3allMM B OTBET HA
JeficTBUE CTpeccopa, sIBISETCS OJHOW M3 3a/1a4 SKOJIOTHYecKor GpuToQu3nonoruu- HaykKu 0 B3auMOJIEHCTBUIX
pacTeHull C OKpYy>KaroIIeH cpenou.

Jnsi mOHMMaHMS MEXaHM3MOB AJANTallMM PACTEHHH K SKCTPEMAIbHBIM YCIOBHSAM CpeIbl M ONpeleieHHs
a/IalTallMOHHBIX BO3MO)KHOCTEH OpraHM3Ma 3HAYMTENbHBIM MHTEpeC MPEACTaBIIseT UCCIEOBAHUE M3MEHEHUI HX
MOP(OIIOro-(HhU3HOIOTMUECKUX MPOLIECCOB B MEPUOJ, alanTalii K KOHKPETHOMY CTPECCOBOMY BO3IEHCTBHIO. B
HacTosiel paboTe MpHBENEH aHaIM3 OTBETHBIX MOPQOJIOro-(hM3HOJIOTMYECKUX PEaKUMi pacTeHHH THIKBBI HA
OJTHOBPEMEHHOE BO3JICHCTBHE JBYX CTPECCOBBIX AKOJIIOTMYECKUX (HaKTOPOB (3acoieHue U Tskenble MeTamtbl (TM),
NPHOOPETAIONINX B HACTOSIIIEE BPeMsl 0COOYIO aKTyaJbHOCTh BO BCEM MHUPE B CBSI3U YCHJICHHEM aHTPOIIOTCHHON
Harpy3Kkd Ha NpUpoAHylo cpeny. IIpoOnema 3aconeHust moyB u 3arps3HeHHst uX TM CTaHOBUTCS € KQKABIM I'OIOM
BCE ocTpee U B AszepOaiimkaHe. 3acOJICHHbIC 3€MIIM, 3arPA3HEHHBIC Pa3IMYHBIMH MOJUTIOTAHTAMH, B TOM YHCIIE U
TM, 3aHUMAIOT 3HAYMTENIFHYIO YacTh arpO’KOCHCTEM pechnyOnuKd. B CBS3M ¢ 3TUM BBIICHCHHE MEXaHHU3MOB
aJianTalyy, YCTOWYMBOCTH M BBDKMBAHUS PACTEHHH B YCIIOBHSX 3THX IOBPEXIAIOMIMX aOHOTHYECKHX (HaKTOPOB
npecTaBiseT co0O Hapsioy ¢ HAyYHBIM M OOJIBIION MPaKTHIECKUI HHTEPEC.

Hukens (Ni) siBusiercst omHuM M3 pacrnpoctpaneHHbIX TM Ha 3emie. Ni U ero CoeqMHEHHS HMEIOT
MHOTOCTOpOHHEE MPOMBIIIJIEHHOE U KOMMEpPYECKOe NMPUMEHEHUE, U PAa3BUTHE MTPOMBIIUIEHHOCTH BEJIET K eIlle
OoJblIIEMy YBEIHYCHUIO BBIJCICHHS TOJUIIOTAHTOB B OKpYXaromllyio cpeay. Exxeromnee moctyrienue Ni B
MOYBY, BO3JyX, BOJY M OMOJIOTMYECKUI MaTepual U3 MPUPOTHBIX U aHTPOMIOTCHHBIX UCTOYHUKOB B CpEIHEM
coctapiseT 150-180 tric. ToHH [11]. Conepxanne HUKeNs B o4Be Kosebsercs B npeaenax ot 3 go 1000 ppm
(mg kg?) [2]. BarpssHeHMe MOYB HHMKEIEM B HEKOTOPHIX PErHoHax AsepbaiijkaHa, B YaCTHOCTH, Ha
AOnIepoHe, TpeBbIMIAeT JOMYyCTHMbIE €ro HOpMbl B 2-4 pasa [13]. Jlns gyBcrBuTEnbHBIX pactenuit Ni
¢uToTOKCHMYEH B KonmyecTBe Bbime 10 ppm, ans TONEpaHTHBIX pacTeHWi — Oonbme 50 ppm, a ans
runepakkymyssitopasix Buzo — 1000 ppm [8]. K Hacrosimemy BpemeHu HalizieHo okosio 300 BUAOB pacTeHUi
runepakkymyssitopos Ni [15].

Bce Tspkenbie MeTasibl, HE3aBUCHMO OT CTENEHH MX BXKHOCTH W HEOOXOAMMOCTH Ui PACTCHWH, MpH
MOBBIIICHHBIX KOHIEHTPAIUSAX TOKCUYHBI JUIS WX POCTa W pa3BuTHs. Cpelu TKETbIX METAUIOB HUKENb
3aHUMAaeT 0co00e TOJIOKEHHE. SIBISAACH COCTaBHOM YacThio (epMeHTa ypeasbl, Y4acTBYIOIIEH B a30THOM
merabonm3me, Ni B HeOompmmx koimdectBax (0,01-5 ppm) HeoOXoaMM B KauyecTBE MHUKPOIIEMEHTA JUIS
HEKOTOPBIX BHJIOB BBICHINX pacTeHuil (0000BbIe, SYMEHB, KaHABAIIMSI, THIKBA, PUC, MIICHUIA, XJIOMOK, TOMAT 1
ap.) [15]. B To e BpeMst OH He UrpaeT TaKoil CyIIECTBEHHON POJIM B METa00JIM3ME PACTHTENILHOTO OPraHu3Ma,
KoTOpas ceorcTBeHHa apyruM TM (Zn u Cu). OxHako, B M30BITOUHBIX 033X MOXKET OKA3bIBaTh HA )KU3HEHHbIE
MPOIECCHl PAacTeHHWs 3aMETHOE BpEIHOE BO3ACHCTBHE, MPHYEM, HAPSAY C OOIMMH MPOSBICHUSIMHU
TOKCHYHOCTH, cBoiicTBeHHOM BceM TM, y Ni ecrp crnenuduueckrne 0COOEHHOCTH TOKCHYHOCTH,
00yCIIOBJIGHHBIE CBOEOOpa3neM ero (PH3NKO-XMMHYECKUX CBOUCTB [15].

PacTtennsi HeEOqWHAKOBO OTBEYAIOT HAa CTPECCHl OKPYXKAIOMIEW CpeApl: CTpaTerus WX ajanTaiud K
pa3IMYHBIM HEONArONpHUITHBIM (DakTopaMm 3aBHCHUT OT TEHOTHIIA, YPOBHS JKCIIPECCHU CTPECC-3aBUCHMBIX
TeHOB, PEryIUpPYyIOIMX (YHKIMOHUPOBaHHE MOP(OIOrHUecKuX, (U3UO0IOr0-OMOXMMHUYECKUX MEXaHU3MOB,
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00ecIeunBaOIMMX POCT W Pa3BUTHE pACTCHUH B HEONArompHUATHBIX ycloBUAX cpeabl [14]. Opnaxo,
(hn3roNIOr0-0MOXNMMHUYECKHEe MEXAaHMU3MBl YCTOWYMBOCTH PACTEHHH K COBMECTHOMY IEHCTBHIO 3aCOJIEHUS U
TOKCUYHOCTH HHUKEJISl HAXOAATCS Ha HAYaIbHBIX CTAUSIX UCCIICOBAHUS U JIUIIb B €IUHUYHBIX CITy4asx HAILIH
OTpakeHHe B IOCTYIHOW Ham juTepatype [3, 5, 9].

Lenpro HacTosmiel pabOTHI IBUIIOCH M3ydeHNE OTBETHBIX MPUCTIOCOOUTENBHBIX PEAKIIHA PACTEHUH THIKBBI
(0 M3MEHEHMIO MapaMeTpOB POCTa HAA3EMHBIX M IMOA3EMHBIX OPraHoOB, aKKyMYJSIIMKM MMH OHOMacchl) Ha
WMHIMBUAYaJIbHOE U KOMIUIEKCHOE BO3/ICHCTBHE HUKENS U CPETHETO XJIOPHIHOTO 3aCOJICHHSL.

MATEPHUAJIBI U METO/bI

Pacrenus TrikBbl coprta «llepexBarka» BeipammBany 21 neHb B nutateabHoM pactBope Kuoma (0,5 N, pH
6,0) ¢ BHecenneMm Hukeast (50 MxM NiSOue 7H,0) u xmopuaa Hatpus (0,1 M), KaXaoro B OTACILHOCTH H
coBMeCTHO (Bcero 4 BapuaHTa ¢ KOHTpojeM). [IpoObl Ha aHAIM3 B TpeX OMOJIIOTHYECKHUX IMTOBTOPHOCTAX Opain
Ha 7, 14, 21 nenb. MopdomMeTpuyeckue moka3aTesid U HaKOIUICHHE OMOMACChI B Pa3HBIX OpPraHaX PaCcTCHHM
OTIpECIISUTH OOIICTPUHATHIMU B (PU3UOJIOTHHN PACTCHUN METOIaMHU.

PE3YJIbTATBI U UX OBCYKJIEHUE

Pocr, Hakomnenne OMoMacchl U B KOHEYHOM HTOTE€ MPOIYKTUBHOCTH, SIBJISIICH OAHUMH W3 BasKHEHIINX
MPOLIECCOB JKU3HEACATENILHOCTH PACTUTENbHBIX OPIraHU3MOB M COXPAaHEHUs XKU3HU Ha 3eMJIe, HANPSIMYIO HIIH
OIIOCPEIOBAHHO IOABEPTaIOTCS BO3ACHCTBHIO BHYTPEHHHMX U BHELIHHUX CTPECCOBBIX (DaKTOPOB M 3aBUCST OT
MUHEpaJIBHBIX PECYPCOB B TIOYBE, BO3/AYXE, a TAKKE OT T'CHETHYECKMX BO3MOXKHOCTEH KaKJOro BHAA B
oTAenbHOCTH [4]. JlocTylmTHOE KOJIMYECTBO HHUKENS B OKOCUCTEME PE3KO BIMSET HA POCT U Pa3BUTHE pacTECHHI
[12]. TToka3aHo, uto Tokcuueckuii 3dekr Ni Ha pacTeHuUs, IEPBBIM JOJITOM, MPOSIBISIETCS] B HHTHOUPOBAHUN
pocTta KopHel U cTelJieli 1 COKpAIIeHUH JTMCTOBOW oBepXHOCTH [4, 9, 15].

PesynbraTel HalIMX MCCIIEAOBAaHUHI TAKKE IIOKA3ald, YTO HUKEIb, Kak U Bce TM, BBI3BIBAET BHU3YaJbHO
Ha0JII01aeMble HapyIICHUS pocTa U pa3BuTHs pacteHuit. Oqnako, B ommune ot Cd, Zn, Cu [17] B ciiyuae Ni
3HAYUTEJIBHO OOJbllIee TOKCHMYECKOE BO3JCHCTBHE MeTajla UCHBITHIBAN CTeOENIb PACTEHHS BO BCEX CPOKAX
OIbITa, HA4YMHAs ¢ camoro Havana (7 nHel) u Janee Mo Mepe MPOoJOJKUTEIBHOCTH ero Bo3aencTBus (14 u 21
JIeHb), cocTaBisist 0 Beicote 42%- 49,4% ot koutpous (Pucynok 1.). Poct ctebmst 3nauntensHo (Ha 40-45%)
YMEHbBIIAICS U y IPYTUX BUIOB pacTeHuil (0000BbIe, MapeBble, MIICHAUIA U JApP.) U3-32 TOKCUIHOCTH HHKEI,
BBI3BIBAIONICH HapyIICHHUs B METaOOJIMUECKON CHCTeME M HEeMEJICHHOE MHTHOMpPOBaHUE JIEJICHUs KIEeTOK [12,
15]. o apyrum >ke JaHHBIM, U30BITOK HUKEIS PEXK/IE BCErO BBI3bIBATI TOPMOKECHUE POCTa KOPHS, HAIPUMED, Y
nyka [6] um moaconmHeuHuka [l]. OmHako, pocT KOPHsS THIKBBI B HAIIMX OSKCIHEPUMEHTaX WHTHOMpOBAJICS
HUKEJIEeM B MEHBIIICH CTENEeHH, YeM cTeOelb: ero JJIMHa B MPOAOJDKEHNE BCErO SKCIIEPUMEHTa B 3aBUCHMOCTH
OT cpoka ombITa MeHsulack B mpenenax 89,1% - 55,4% ot xoutpons. Ilo Bcelt BUAUMOCTH, THIKBa CKOpee
OTHOCUTCSI K aKKyMyJISITOpaM HHKEJs, 4YeM K €ro MCKIIYaTelisiM, W HUKEeNb, OOJbIIEe HAKaIUIMBAsCh B
Ha/I3€MHBIX YacTsX, JIETKO IEPeIBUTasCh U3 KOPHS, OKa3bIBaeT Ha MX POCT Oosee CHIbHOE MHTHOMpYyromee
BO3/ICIICTBHE, UEM HA KOPEHb.

OHoxt @ MNaCl MNi  ENaCH Ni

0 T T T T T
Crebene HopeHe Crebene HopeHe Crefens HopeHe

7-OH. pAcTEHHA 14-aH. pacTe HWA 21-aH. pacTeHna

Pucynoxk 1. Bnmusaue NaCl u NiSO4 Ha umnHy cTe6iist 1 KOpHSI paCTeHUI THIKBBI TIPH UX pa3/ieIbHOM U
COBMECTHOM MPUMEHEHUH B 3aBUCUMOCTH OT JUTUTEILHOCTH BO3JEHCTBUS
(B % OT KOHTPOJISA)
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Yro kacaercs muauBuayansHoro Biusaus NaCl ma pocroseie mapamerps! pacrenuii Cucurbita pepo, to
WX KOpEHb HE WCTBITHIBAI CHIIHLHBIX M3MEHEHUH TOJT BO3ACHCTBHEM cTpeccopa npu B3sTod mpoze 100MM: ero
JUTMHA Ha 7 1eHb cocTaBisia 87% OT KOHTpoIs, a Ha 14 u 21 nHM Jaxe MpeBOCXOIuIa KOHTPOJIbHBIEC PACTCHUS
Ha 8% u 23%, cooTBeTcTBeHHO. T0 ke camoe Habmronanock u B onbitax Helal et al. co mmuuatom: o6padoTka
NaCl pacrenmii mmuHATa BBI3bIBANA YJIMHEHHE HMX KOPHEH IO CpaBHEHHIO C KOHTpoieM Ha 36% u
YBEJIMYHMBAJIa OTHOIIIEHUE KOPEHB/TIO0ET (110 JUTHHE) 1MouTH B 2 pasa [3].

CoBMecTHOe BO3ZelCTBHE 000omMX crpeccopoB B Hammx skcnepumentax (NaCl 100 MM, Ni 50 mxM)
OKa3aj0ck 0oJiee TTO3UTUBHBIM ISl pOCTa CTe0JIeH, B YACTHOCTH, B 2 MOCIEAHUX CPOKAX OIBITA IT0 CPaBHEHUIO
¢ BO3ZelicTBHEM TONBKO HUKENA. KopHu pacrenwmii, oopaborannsie NaCl + Ni, Ha 21 meHb ommbiTa ommepexani
1o cBoeii anrHe Ha 35% kopHH, 00padoTanHbie TOIbKO Ni, a Takke KOpHU 14- U 7- THEBHBIX PaCTCHUI CBOETO
BapuanTa. Kommmurekcuoe ucroas3oBanrne NaCl u Ni B mHacrosmmem ombite, Kak u B onbitax ¢ Cd, Zn, Pb [17,
18], HECKOJIBKO CHIKAJI0 TOKCHMYECKOE NEHCTBHE HUKENS M YKa3aHHBIX METANIOB Ha POCT CTEOJSI U KOpHS,
yKa3bIBasi Ha IPOTEKTOPHBIN 3PPEKT CPeHEr0 3aCOJICHUS MPH aIaNTallii PACTCHUH THIKBBI K UX U30BITKY. 1o
nmanaeiM Helal et al. (1998), 3aconenue MoauGHUIMPYET MOBEICHUE HUKEIS KaK B CPe/e, TaK U B PACTCHHSX,
OHO HE TOJIBKO BimseT Ha moryonieHre Ni pacTeHHsMH NIMUHATA, KyKYpy3bl M IUIEBENIa, HO U YCKOPSIET €ro
TpaHcIoKalup B cTedan. Ha goHe yMepeHHOTro 3acoyieHUsl CHUXKAJIOCh TOKCUYECKOE JACHCTBUE HUKEIS M Ha
POCT U PAa3BUTUC PACTCHHUA KpaCaBKH, a TAKXKC YMCHbIIAIACH €TI0 AKKYyMYJISIIHA B JIMCTBAX U KOPHAX, YTO
MOJKET CBHIETENBCTBOBATh, KaK W B HAIIeM CIlydae, O HAIWYAHM KPOCC-aJlalTallil B PACTCHUAX NpH
COBMECTHOM JIeHCTBHUH coJieii HaTpwst 1 HUKems [ 16].

B mammx wuccnenoBanusx aekicteue Hukens coBmecTHo ¢ NaCl 6vuto Gosiee OMarompuATHBIM W IS
HaKOIIJICHUA CyXOI‘/'I 6I/IOMaCCI)I MOA3CEMHBIMU U HAA3CMHBIMU OPraHaMu paCTCHUA THIKBBI, YEM ﬂeﬁCTBHe OJHOI'O
nukesst. Ecnu mon BiusiaueM Tosibko Ni ctebGens U KopeHb 21-1H. pacTeHus HaKaIIMBaId CYyXyl OHOMaccy B
KoymuecTBe, cocrapisomeM 38,8 % u 37,4 % oT koHTpousA, To moj BiausHueMm Ni B yCIIOBHAX 3aCOJCHHUSA-
71,2% wu 41,8%, coorBercTBeHHO. WM 31ech HaAOMIOJAcTCs HAIMYME KPOCC-aJalTallid B PACTCHUSX,
CBUJICTENBCTBYIONIEE O CHIDKEHWH TOKCHUYECKOTO JCWCTBUS HHKENS Ha pacTeHuss Ha (hOHE yMEepeHHOTO
XJIOPUTHOTO 3aCOJIEHUS, OCOOCHHO B CITydae KOpHS, 0 4eM CBUAeTeNnbCcTBYIOT nanHbie o OKII (PucyHok 2).

O KoHT MaCl Wi W MaCl+Ni
%

250

200 —

100 I I

S L 1

Crebene HopeHe OHM Crebene Kopene OHM  Crebene Kopene OKI

7-IH. pacTeHHA 14-3H. pacTerna 21-gH. pacTeHRA

Pucynok 2. Hakonnenue B JTUHaAMUKE CyX0i OMOMACCHI pa3IMYHBIMHA OPTaHAMHM OJJTHOTO PACTEHHUS THIKBBI,
BBIPAIIIEHHOr0 NpH pazaenbHoM u coBMecTHOM npumeHennn NaCl u NiSO,
(B pacuere Ha OJTHO pacTeHHe B % OT KOHTPOJIS)
OKII- oTHOLIEHNE KOPEHB/IOOET 10 HAKOIICHUIO OMOMAaCCHI

Uro kacaercsi BIUSHUS HUKEIS W XJIOPUIAHOTO 3aCOJICHHS Ha IUIONMIAAb JINCTHEB PACTEHUH, TO TUIOMIAAb
JMCTOBOM TTOBEPXHOCTH HACTOAMIMX JIMCTheB mon BiusHueM Tonbko NaCl HaumHana yMmeHbIIATBCS 110
CpaBHEHHUIO C KOHTPOJEM BO 2 cpoke ombiTa (Ha 7%) u TOIRKO Ha 21 J€HH OMBITA - 3aMETHO COKpAIaiach,
cocrtaBysist 57,5% ot koutposs (Tabnuia). Hukens ke, B3AThINH OTACIBHO, MHIMOUPOBAJ PAa3BUTHE HACTOSIIMX
JUCTHEB BO BCEX CPOKax OMbITa: HA 7 M 14 1eHb OHM MOJHOCTBIO OTCYTCTBOBAJIM HAa ONBITHBIX PACTEHUSX, U
TOJIEKO B TPETHEM CPOKE OTMEYEHO X TOSBIEHHE (C CHIPHIM BECOM U IUIOINAbI0, COCTaBIsomMMY 5,42 1 5,34
% OT KOHTpPOJSI, COOTBETCTBEHHO) M HEKOTOpPOE, OYEeHb HE3HAUMTENIbHOE HAaKOIJIEHHE CYXOW OHMOMAacChl,
cocrasisitoniee Bcero 3,82 % ot xoHTposisi. Hukenb BbI3bIBan Takke 3HaunTenbHoe (Ha 40%) ymeHbLIeHHE
TUIOILA/IM JINCTOBOW TIOBEPXHOCTHU Y pacTeHusi roiay6oii ropox [10] 1 y kopMoBoii kamycTsl [7].
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Tadomuua. Biusaue NiSO4 1 3acosieHust IpH X pa3ieibHOM W COBMECTHOM MPUMCHEHHH Ha CPEIHHI BEC U
IUIOIIAb JINCTHEB PACTEHUH THIKBBI B 3aBUCUMOCTH OT JJIUTEIBHOCTH BO3/ICHCTBUS

Pacrenus 7-THEeBHbBIE 14-nueBHBIE 21-1HeBHBIE
Kont | NaCl | Ni NaCl | Kour | NaCl Ni NaCl | Konr | NaCl Ni NaCl
+Ni +Ni +Ni
Bec 1 Hacr. 150 150 -- 150 205 190 -- 45 306 176 | 16,6 60
JIMCTA
Ilnomans 1 3,57 3,57 -- 3,57 4,88 4,53 -- 1,07 7,3 4,2 039 | 1,43

HACT. JINCTA
Bec 1 cemsn. 90 55 65 40 95 65 75 55 80 50 70 35
JINCTA
Inomans 1 214 | 131 |155| 035 | 226 | 155 |1,79| 131 | 191 | 1,19 (111 084
ceM. JIUCTa

IIpumeuyanue: cbIpoil BeC B MI, IUIOMIAJb B oYs

ITpu coBmectHoM nerictBuu NaCl u Hukenst B HaIlIMX OMBITaX HACTOSIIUE JIMCThS MOSBIIAIOTCS YXKe Ha 7
JICHb, 110 BECy W IUIONIAJM HE OTIMYAsCh OT KOHTPOJBHBIX 00pas3moB. OmHAKO, C YIIMHEHHEM CPOKOB
BO3JCHCTBHS TOKCHUKAHTOB IUIOMIA[b HACTOSIIMX JIMCTHEB M HMX BEC MMENW TEHACHIUIO K 3aKOHOMEPHOMY
YMEHBILIEHUIO TI0 CPAaBHEHUIO C JINCTHIMHU KOHTPOJIBHOTO BapuaHTa: cocTaBistiu 22% (Ha 14 nens) u 19,6 %
(ma 21 nenp) or HuX. M TeM He MeHee, KaK BHIHO M3 IOJYYCHHBIX JaHHBIX, COBMECTHOE HCIOJB30BAHHE
CTPECCOPOB OKAa3bIBAJIO JIydIllee BO3JCHCTBHE HA POCT M PAa3BUTHE HACTOSIIUX JHCTHEB, YeM WHIMBHIYAIBHOE
JeicTBUE HUKENs, T.€. W 3AeCh IPOCIEKHUBACTCS NPOTEKTOPHBIH 3(PQEKT 3aconeHus Ha pacTeHUs OT
TOKCHYHOCTH MeTaiya. MHbIMH clioBaMu, MpHOOpEeTeHHE YCTOHYMBOCTH K BO3JICHCTBHIO 3aCOJICHHUS 32 CUET
WHAYKIAHA CTPECCOPOM YHHUBEpPCaIbHOW (Hecrenmu(pUIecKol) CHCTEMbl 3aIllUTHO-TIPHCIIOCOOUTETHHBIX
MEXaHH3MOB COIIPOBOXKIAETCS MOBBIIICHUEM TOJIEPAHTHOCTH PACTEHUH THIKBBI H K CTPECCOBOMY BO3/ICHCTBHIO
HUKEIlS, YTO SIBHO MPOCIIEKUBACTCS B MOJNyYCHHBIX HAMU Pe3yJbTaTax, KacarolIMXCs OTBETHBIX MOPQOIOTro-
(U3HOIOTHYECKUX PEaKINii Ha KOMIUIEKCHOE BO3JICHCTBHE 0OOHX CTPECCOPOB.
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XULASO
Nikel va Xlorid Duzlagsmanin Ayriliqda vo Kompleks Sokilda Balgabaq Bitkilarinda
Morfo-fizioloji Proseslara Tasiri
T.S.Sirvani, 9.C.Samadova, M.9.9nnagdiyeva, G.X.Babayeva, F.K.Oliyeva
AMEA Botanika Institutu

Nikelin NaCl ilo birgo va ayriligda cavan Cucurbita pepo bitkisinin miixtalif organlarinin bdyiima

proseslaring tasiri Oyronilmigdir. Askar edilmigdir ki, har iki toksikantin kompleks tasiri zamani bitkinin xlorid
duzlagmaya adaptasiyasi nikelin onun boyiimasins toksiki tasirinin bir gador azalmas: ilo miisayist olunur.

Acgar sozlar: Kross-adaptasiya, nikel, boyiima parametrlori, duzlulug stressi, balgabaq

SUMMARY
Separate and Complex Effect of Nickel and Cloride Salinity on Morphological and
Physiological Processes in Pumpkin Plants
T.S.Shirvani, A.J.Samedova, M.A.Annagiyeva, G.Kh.Babayeva, F.K.Aliyeva
Institute of Botany, ANAS

An influence of nickel at its separate and combined with NaCl application on the growth processes in the

different organs of young Cucurbita pepo plants was studied. It is revealed that adaptation of plant to chloride
salinity at complex application of both toxicants was accompanied by a some reduction in toxic effect of nickel
on its growth.

Key words: cross-adaptation, nickel, growth parameters, salinity stress, pumpkin plant
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Qargidah Hibridlarinds Béyiimanin Bazi Fizioloji Gostaricilarina Azot vo
Amin Tursulu Kompleksin Tasirinin Arasdirilmasi

A.i.Mehrdad Lomer’, V.M.9li-zada, X.C.Xalilova
Iran Islam Respublikasinin Islam Azad Universiteti
AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1004, Azarbaycan
E-mail: xuraman.xelilova@gmail.com

Tadgiqat isi fran islam Respublikasinda becarilon tezyetison singel kras 500 (Ksc 500), gecyetison
singel kras 700 (Ksc 700), gecyetison singel kras Karac (704) qargidah hibridlarinin bazi fizioloji
gostaricilaring azot giibrasi va amin tursulu kompleksin miixtalif nisbatlords olmagla, ayri-ayrihqda va
birga tasirinin Gyranilmasina hasr edilmisdir. Qargidal hibridlarinds yarpaq sathi indeksi (LAl),
Mahsulun artim siirati (CGR), nisbi boyiima siirati (RGR) vo tam assimilyasiya siirati (NAR) Kimi
fizioloji boyiimo gostaricilari bitkilarin fenoloji inkisaf marhalalori iizra tohlil olunmusdur. Gecyetisan -
Ksc704 va Ksc700 hibridlerin daha béyiik yarpaq sathi indeksina malik olduqlari, mohsulun artim
siirati, nisbi boyiima siirati, tam assimilyasiya siirati gostariciloring gora Ksc704 hibridinin digarlarine
nisbatan daha iistiin oldugu miiayyan edilmisdir.

Agar sozlar: Qargidali hibridlori, azot, amin tursulu kompleks, fizioloji boyiima gostaricilari

GiRiS

Bitkiys lazim olan osas gida elementlori (xtisusils ii¢ element — N, K, P) arasinda azot inkisafa asas tasir
gostaran elementlordandir v tadgiqat islorinds bu elementlorin qargidali bitkisinin boylimasina birbasa tasir
gostordiyi siibut edilmisdir [6, 8]. Azot amin tursulari, amidlor, poteinlor, nuklein tursulari, koenzimloar,
heksozaminlar va s. torkibinin miioyyan hissasini togkil edir [11]. ©ksar proteinlords azotun miqdar1 14-18%
arasinda doyisir. Azot biitiin zilal maddoalorinin, orta soviyysli metabolitlorin, enerjinin istehsali vo
otirtilmasini hayata kegiron maddolarin va hotta irsi xiisusiyyatlorin otiirtilmasinds rolu olan DNT-nin tarkibina
daxildir [13]. Bu element bitki hiiceyralorinin o climlodan, ayri-ayr1 orqganoidlorin torkibinds mévcuddur. Mahz
bu sobabdan, azot defisiti bitkilordo boytiimonin zaiflomasine sobob olur. Azotla yiiksok gidalanma soraitindos
yarpaqlarda sokorlorin migdarinin azalmasi imumi va ziilal azotunun artmasi ilo miisayiot olunur. Bu zaman
ziilal azotunun imumi azota nisbatinin get-geds artmasi bas verir. Bu da bitkilords sintetik proseslorinin
stirotlonmasi ilo naticalonir. Yalniz azotla qidalanma soraitinds bitkido amin tursularinin, asparagin, arginin,
lizin, qlutamin, gamma amin yag tursularinin miqdari artir [5]. Azot azlig1 zaman kifayat godor xloroplast va
xlorofil amala galmadiyindan yarpaqlarin rongi agiq yasil olur. Bununla bels, azotun migdarinin haddindan gox
olmasi sokarlarin migdarinda daha kaskin azalma ilo miisayist olunur, ziilal azotu imumi azota nisbaton kaskin
sokildo asag1 diisiir ki, bu da bitkido normal azot miibadilasinin pozuldugunu gostarir.

Qargidalinin azota olan ehtiyaci iglim soraiti, torpagin novii nazara alinmagqla, forglidir [2, 7]. Torpagin
torkibindoki azotun miqdari bitkinin inkisafi vo bdylimasine tosir gostora bilor [8]. Olizado vo homkarlari
azotuin miixtolif miqdarlarimin Ksc704 qargidali hibridinin inkisafi vo boyiimosine necs tosir etdiyini
aragdiraraq, bitkinin inkisaf vo boyiimo marhalalori azot miqdarlarinin tasiri altinda oldugu naticasina galmislor
[9]. Amin tursular1 vo bakteriyalarin da homginin torpagin mineral torkibini zonginlogdirmok va bioloji
miinbitliyini artirmaqla, eloco do Xostolik toradon amillorin qargisini almagqla bitkilorin  boytimasini
tonzimladiyi, okin bitkilorinin mohsuldarligina miisbot tosir gostordiyi geyd olunur [10]. Bozi odabiyyat
monbolarinds hatta bu madds okin bitkilorinin boy va inkisafinin "mohsuldarliq katalizatoru" adlandirilir [4].

Bitkilardo quru maddanin macmu saviyyasi miithiim fizioloji gostaricilor — yarpaq sothi indeksi, mahsulun
slirati, nisbi boyiima siirati, tam assimilyasiya siirati vasitasilo tohlil edilir [14].

Toqdim olunan isdo miixtalif qargidali hibridlorinds azot vo amin tursulu kompleksin ayri-ayriliqda vo
birgs tasirina nazaran yarpaq sothi indeksi (LAI), mohsulun artim siirati (CGR), nisbi bdyiimas siirati (RGR) va
tam assimilyasiya siirati (NAR) Kimi fizioloji béyiimo gostaricilori bitkilorin fenoloji inkisaf morhalalori tizra
tadqiq edilmisdir.
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MATERIAL VO METODLAR

Tadgigat obyektlari gisminda tezyetison singel kras 500 (KSC500), gecyetison singel kras 700 (KSC700),
gecyetison singel kras Karac 704 qargidali (Zea Mays L.) hibridlarindan istifads olunmusdur. 46% azot torkibli
giibro CO(NHS3), bitkilara 2 soviyyads - har hektara 115 kq va 230 kq olmagla verilmisgdir. 1,1% tmumi azotu
olan amin tursusu, 2% tizvi madds vo har litrde 3757 milligram amin tursusundan ibarat olan amin tursulu
bioloji giibro kompleksi bitkilora 2 saviyyads - har hektara 4 litr vo 5 litr olmagla mohlul halinda yarpaqlara
¢ilonmoakla verilmisdir. Hor iki giibra bitkilora dérd marholoda barabor hissalora béliinorak verilmisdir. Azot
glibrasi - N, amin tursulu bioloji kompleks - A isaralomolori ilo gostarilmis tocriibanin sxemi todqig olunan
qargidali hibridlarinin hor biri ti¢iin asagidaki kimi olmusdur:

.N1A1 (N - 0; A - 0/ nazarat bitkilori)

. N1A2 (N - 0; A - hoar hektara 4 litr)

. N1A3 (N - 0; A - har hektara 5 litr)

.N2A1 (N - hor hektara 115 kqg; A - 0)

.N2A2 (N - hor hektara 115 kq; A - hor hektara 4 litr)
. N2A3 (N - hor hektara 115 kq; A - har hektara 5 litr)
. N3A1 (N - hor hektara 230 kqg; A - 0)

. N3A2 (N - har hektara 230 kg; A - har hektara 4 litr)
. N3A3 (N - har hektara 230 kq; A - har hektara 5 litr)

Bitki nimunalori loklorin miixtolif hissalorindon tosadiifi olaraq hor 10 giindon bir mayalanma, danin
stitiillosmost vo donin tam fizioloji yetismosit marhalolorinds yeriistii hissodon (3 qargidali bitkisi)
gotiriilmiisdir. Quru kiitloni 6lgmok @i¢iin  niimunolor quruducu skafda 80°C 72 saat miiddotindo
qurudulmusdur.

Yarpaq sathi indeksi (Leaf area index-LAI) - hor kvadrat metrda vo okin sahasinin soth vahidindo yasil
yarpaq sahosinin gostaricisidir, yarpaq sathi bitki torofindon tutulmus yer sothino olan nisbati vasitesilo
miiayyon edilir. Yarpaq sothi indeksi asagidaki barabarlikdan istifads edilmokls hesablanir:

LAI=LA; +LA,/2x1/GA.
Burada LA; vo LA, iki miixtalif niimuns alinmasinda bitkinin yarpaq sothini, GA isa bitki torofindon tutulmus
yer sathini gostarir [12].

Mahsulun artim stirati (Crop growth rate-CGR) - bitkinin orta boyiima siiratidir. Buna bitkinin orta inkisaf
stiroti do deyilir. Soth vo zaman vahidlarinds bitkinin {imumi ¢okisinin artmasi, bitkinin maksimum artim
vahididir. Moahsulun artim siirati bir giinds bitkinin quru ¢akisinin (gramla) bitki torafindon tutulmus oraziys
(kv.m.-Is) nisbeti osasinda (g.m2.giin™) hesablanir [3, 14]:

CGR=(W-W,)/(T,-T;) 1/GA.
Burada W, va W, - iki miixtalif toplamada olds edilmis quru kiitlonin g¢okisini, T, vo T - iki miixtalif toplama
arasindaki forqi, GA - bitki trofindon tutulmus arazini gostorir.

Nisbi boyiima siirati (Relative Growth Rate - RGR) - zaman va bitkinin quru ¢aki vahidlarinds quru madds
mocmusunun gostaricisidir, zaman vahidlorindo 6lgiilorin bdyiimoe siirati osasinda hesablanir. Umumi halda
qram / giinde qram nisbeti ilo (q.q™.giin™) gostarilir [12, 14]:

RGR =CGR/TDW

Tam assimilyasiya siirati (Net Assimilation Rate - NAR) - vahid zamanda vahid yarpag sothinds asasan

xalis fotosintez naticasindo oldo edilmis (g.m.day™) maddonin miqdarmdan ibaratdir [3, 14]:
NAR = CGR/ LAl

O©CoO~NOOTD,WNPEF

Yarpag sathi indeksi

Yarpaq sathi bitkinin mahsul istehsal etmak tigiin potensial fotosintez imkanini gostorir. Bu gostarici quru
maddo alinmasina tasir gostoron an mithiim amillardon biri vo don mohsuldarliginin meyar1 hesab oluna bilor.
Tacriibalarin naticalarinin aragdirilmasina asasan gecyetison hibridlarin (Ksc704 va Ksc700) tezyetison Ksc500
hibrido nisboton daha béyiik yarpaq ssthi indeksinoe malik oldugu miioyyan edilmisdir. Har ti¢ qargidali
hibridlorinds yarpaq sothinin bdyiimasi totbiq edilon maddalarin saviyyasinin artmasi ilo diiz miitonasib olmus
Vo on yiiksok gostarici N3A3 variantinda geyds alinmisdir. Eyni zamanda amin tursusundan istifads edilorkon
yarpag sothi indeksi ondan istifads edilmoyan variantlara nisbaton daha ¢ox olmusdur. Tacriibalorin 110-120-ci
giiniindon baslayaraq, homin gostoricido kaskin azalma miisahido olunmusdur (Sakil 1). Bu prosesin Ksc500
hibridinds tacriibalorin 110-cu giiniindan, Ksc704 va Ksc700 hibridlorinds iss tacriibalorin 120-ci giiniindon
etibaran geyds alinmasi Ksc500 hibridinin digarlarine nisbston daha tezyetisan olmasi ils alagelondirilmisdir.
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Sokil 1. Ksc500, Ksc700, Ksc704 gargidali hibridlorinds azot vo amin tursularimin miixtalif qatiliglarinda
yarpag sathi indeksinin doyismasi.

Moahsulun artim siirati

Mohsulun artim stirati bitkilorin an miihiim inkisaf gostoricilarindan biri olub, soth vo zaman vahidinda
bitkinin imumi ¢akisini giymotlondirmays imkan verir. Azot vo amin tursularmin miixtalif gatiliqlarinda bu
gostarici lizra yarpaq sothi indeksinin doyismasina uygun naticalor alds edilmisdir. Hom azot giibrasi, hom do
amin tursularindan ibarat olan kompleks yarpaq sothi vo mohsulun artim siiratinin davamli olaraq yiiksalmasina
sobob olmusdur. N3A3 variantinda iso yarpaq sothi vo mohsulun artim siirati gostaricilori digar becormalords
olduguna nisboton daha ¢ox artmigdir. Bu gostoricinin tezyetison Ksc500 hibridinda gecyetison variantlara
nisbaton daha az oldugu qeydo alinmigdir. On ¢ox artim siirati Ksc704 hibridina moxsus olub, vegetasiya
miiddatinin ortalarinda xiisusilo nazors carparaq, vegetasiyanin 120-ci giiniindo on pik noqtoys catmugdir.
Tezyetison Ksc500 hibridindo mohsulun artim siirati homin vaxtda sifira yaxilasir. Bu, Ksc500 hibridinin
vegetasiya prosesini daha tez basa vurmasi ilo olagelondirila bilor. Inkisafin sonuna dogru bu gostarici {izra
biitiin hibridlorde azalmaya meyl miisahido olunmusdur. Belo ki, tezyetison Ksc500 hibridinds tacriibalorin
110-c1 giiniindon, iki gecyetison sortlarda (Ksc700 vo Ksc704) iso tocriibalorin 120-ci giintindon sonra bu
gostarici kaskin azalmaga baglamisdir (Sakil 2).
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Sakil 2. Ksc500, Ksc700 vo Ksc704 qargidali hibridlorinds azot vo amin tursularinin miixtalif gatiliglarinda
mohsulun artim siiratinin doyismasi.

Nisbi boyiima siirati

Nisbi boylima siiroti zaman kegdikco azalir vo vegetasiya miiddatinin sonunda bitkilorin inkisafdan
qalmasi ilo naticalonir. Bu, iist yarpaglarin alt yarpaqlara kolgo salmasi ilo bagli olub, fotosintez prosesinin
zoiflomasino gotirib ¢ixarir. Toadgigat obyektlorinds bu doyismonin gedisinin aragdirilmasi zamani iki
gecyetison variantlar arasinda on yiiksok nisbi bdyiimo siiratine Ksc704 hibridinin malik oldugu qeyds
alimmigdir. Tam fizioloji yetismo ddvriine ¢atdiqda ise biitiin tocriibs variantlarinda nisbi siirat sifra yaxinlasir
Mohz bu marhalodo maksimum quru madds oldo etmok miimkiin olur. Nisbi bdyiimo siirotinin sifra
yaxinlasmasi Ksc704 vo Ksc700 hibridlorinds vegetasiya miiddatinin 130-cu giinii bas verdiyi halda, Ksc500
hibridinds daha tez - tacriibanin 120-cii giinii bas verir. Bu fakt Ksc500 hibridinin digar bitkilarlo miigayisads
daha tez yetison olmasi va donlorin dolgunlagmasi prosesinin uygun olaraq daha az miiddot gokmasi ilo baghidir.
Tadqiq olunan biitiin bitkilarde N3A3 tocriibo variantinda nisbi boylimos stiratinin nazarat akinina nishaton
artdig1r miisahido olunmusdur (Sakil 3.). Bu, geyd olunan tacriibs variantinin genis miqyasda totbiq edilmasine
Zomanot verir.
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Sokil 3. Kcsb00, Ksc700 va Ksc704 gargidali hibridlarinds azot vo amin tursularinin miixtalif qatiliglarinda
nisbi boyiimas siiratinin doyismasi.

Tam assimilyasiya siirati

Tam assimilyasiya siirati hor zaman vahidinds yarpagin fotosintez effektivliyini vo hor bitkidon vo ya bitki
grupundan alinan quru madds miqdarinin soviyyasini gostorir. Aparilan tacriibolor zamani bu doyisikliklorin
tohlili oan gox assimilyasiya vo tam assimilyasiya siiratinin Ksc704 hibridindo miisahids olundugunu géstardi.
Bu baximdan digor variantlar — Ksc700 va Ksc500 hibridlori ardicil olaraq sonraki yerlordadir. Belo ki,
tocriibalorin 110-cu giinlinds assimlyasiya siirati Ksc704 hibridinds pik ndéqtoys c¢atdigi halda, Ksc500
hibridinds sifra yaxinlagmisdir (Sakil 4.). Bu, Ksc704 hibridinin gecyetison olmast ilo alagodardir.
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Sokil 4. Ksc500, Ksc700 va Ksc704 gargidali hibridlarinds azot vo amin tursularinin miixtalif qatiliglarinda
tam assimilyasiya siiratinin doyismasi.

Beloliklo, gargidali hibridlori {izro bozi fizioloji gostoricilorin arasdirilmasi naticasinds iki gecyetison -
Ksc704 vo Ksc700 hibridlorinin tezyetison Ksc500 hibridina nisbaton daha boyiik yarpaq sothi indeksino malik
olduglari, mahsulun artim siirati, nisbi boyiima siirati, tam assimilyasiya siirati gostaricilorina gors iso Ksc704
hibridinin digarlarine nishaton daha yiiksak naticalore malik oldugu miiayyan edilmisdir. Toadqiq olunan biitiin
bitkilordo N3A3 variantinda yarpaq sathi, mohsulun artim siirati Vo nisbi boyiima siiratinin gostaricilori digor
becarmoalards olduguna nisbaton daha ¢ox artmigdir. Bu, geyd olunan tocriibs variantinin genis miqyasda totbiq
edilmasina zomanat verir.

ODOBIYYAT

1. Alizadeh, A, Majidi, A., Nadian, H., Nourmohammadi Gh., and Ameriyan, M, R. (2007). Study the
affection of dry tension and different amounts of nitrogen, on phonology and growth and expansion of corn.
Magazine of agriculture sciences and natural resources. Vol. 4- N. 5. IRAN.

2. Bundy, L. G., Andraski, T. W. and Wolkowski. R. P. (1993). Nitrogen credits in soybean-corn corps:

sequences on three soils. Agron. J. 85: 1061-1067.

Causton Dr., Venus J.C. (1981). The biometry of plant growth. London: Edward Arnold. 138 P.

4. Dordipour, A. (2007). Utility the consume of food elements in plants. Secondary economy agriculture
national congress of Iran. www.civilica.com/paper-SEEDC 234.html.

5. Green, C. J. And Blackmer, A. M. (1995). Residue decomposition effects on nitrogen availability to corn
flowing corn or soybean. Soil Sci. Am. J. 59: 1065-1070.

6. Kogbe J.O.S. and Adriran J.A. (2003). Influence of nitrogen, phosphorus and potassium application on
the yield of maize in the savanna zone of Nigeria. African J. Bio. 2: 345-349.

w

142


http://www.civilica.com/paper-SEEDC%20234.html

AMEA Botanika institutunun elmi asarlori, 2016-c1 il, XXXVI cild

7. Mccullovgh D.E., Girardin P.H., Mihajlovic M., Agilera A. and Tollenaar M. (1994). Influenof N
supply on development and dry matter accumulation of an old and new maizehybrid. Can. J. plant & Soil.
Sci. 74: 461-466.

8. Salam, A.M. and Subramanian S. (1988). Influence of nitrogen, zinc and intraction on the yield and
nutrient uptake of ‘IR 20" rice (Oryza sativa L.) in different seasons. Indian J. Agric. Sci. 58: 19000-193.

9. Sturz, A.V. and Christie, B.R. (2003). Beneficial microbial allelopathies in the root zone: the management
of soil quality and plant disease with rizobacteria. Soil and Tillage Research. 72: 107-123.

10.Vessey J.K. (2003). Plant groeth promoting rhizobateria as biofertilizer. Plant and Soil, 255: 271-586.

11.Kafi M., Lahicani M., Zand 1., Sarifi H., Goldani M. (2000). Bitki fiziologiyas1. //Moshod Universitiiet
Todqiqatlar nogriyyati. s. 179-183.

12.Karimi M. va 9zizi V. (1997). Kond tosarriifati bitkilorinin bdyiima tohlillori. Magshad Universitet
Tadqigatlar1 Nogriyyati, 111 sah.

13.Moazahiri D., Macnun Hiiseyni N. (2002). Umumi okingiliyin osaslar1. //Tehran Universiteti Nogriyyati. s.
161-168.

14.Sarmadniya Q., Kug¢aki 9. (1993). Kond tosarriifati bitkilorinin fiziologiyasi (torcimo)."Cihade Danesgahi"
nosriyyati, 467 sah.

PE3IOME
HccaenoBanue Bausinus A30Ta 1 AMHUHOKHCJI0THOTO Kommiiekca
Ha Hekoropsie Ilapamerpsbl Pocta I'mbopunos Kykypyssi
A.M.Mexpaan Jlomep , B.M.Aau-3aae, X./x. Xaauiosa
Henamexuii Ceoboonviii Ynusepcumem, Hpan™
Unemumym 6omanuxu HAHA

CraTbs MOCBSIIIEHA H3YYECHHUIO BIMSHUS Pa3HBIX COOTHOLICHUH a30THOTO yIOOPEHUSI 1 aMUHOKHCIOTHOTO
KOMIUIEKCA Ha HEKOTOpble (PH3MOJOTHYECKHEe TapaMeTpel paHoco3peBaromero - Ksc500 u  mByx
no3aHoco3peBatonx - Ksc700 u Ksc704 rubpuaoB, BBIPAIIEHHBIX B YCIOBHUSX ITOYBEHHOW KYJIBTYpE.
®du3MOIOrNYECKHe TapaMeTphbl pOCTa - WHIEKC JrcToBoi nmoBepxHocTu (LAI), ckopocts pocta ypoxas (CGR),
cpaBHUTEIBbHAs CKOpocTh pocta (RGR) um mosHas accuMunsinnonHas ckopocts (NAR) aHanu3upoBanuch B
pasHbie STambl paszBuTus pacteHuil. I[lozgHoco3peBatomme rubpumpl - Ksc704 u Ksc700 ormmuanuck
OTHOCUTENFHO OoJiblllell JIMCTOBOW mMoBepxHOCThIO, mo npyruM mapamerpam (CGR, RGR, NAR) rubpun
Ksc704 npeBocXoui ocTalnbHbIE.

Knrwoueevie cnosa: Kyxypysnvie cubpudvl, aszom, aMUHOKUCIOMHbBIL KOMNWIEKC, QuauosocuiecKue
napamempul pocma

SUMMARY
The Study of the Influence of Nitric and Amino Acid Complex to Some
Physiological Indications of Growth in Corn Hybrids
A.l.Mehrdad Lomer”, V.M.Ali-zade, X.J. Khalilova
Islamic Azad University, Iran”
Institute of Botany, ANAS

The investigation was devoted to the study of the influence of nitric fertilizer and amino acid complex to
some physiological indications of corn hybrids of one fast-growing Ksc500 and two slow-growing Ksc700,
Ksc704 cultivated in Iranian Islamic Republic in various correlations. Physiological growth indications as Leaf
Area Index (LAI), Crop Growth Rate (GCR), and Relative Growth Rate (RGR) in corn hybrids were analyzed
on the phonological development stages of plants. As slow-growing Ksc704 and Ksc700 hybrids possess very
high leaf surface index, Ksc7-4 hybrid was determined to be further high according to other indications (GCR,
RGR, NAR).

Key words: Corn hybrids, nitric, amino acid complex, physiological growth indications
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Soya Bitkisindd Kéokyumrularimin 9msls Galmasinin Va Nitrogenaza
Fermentinin Aktivliyinin Inokulyasiya Usullarindan Asilihgi

9.H.Qadimov, P.M.Safarsliyev, X.C.Xalilova
AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1004, Azarbaycan
E-mail: agadimov@mail.ru

Magaloda Bradyrhizobium japonicum (stamm 634b) bakteriyasinin 3sasinda vermikulit va torfda
hazirlanmis biopreparatlarin ayri-ayrnhqda va kalium hummatin istiraki ilo soya bitkisinin
kokyumrularimin miqdarina, nitrogenaza fermentinin aktivliyine, bitkinin organlarinda azotun
toplanmasina va yeriistii hissasinda ziilallarin miqdarina tasiri éyranilmisdir. Kalium hummatin istiraki
il3 vermikulit asash biopreparatla inokulyasiyanin torf asash biopreparata nisbaton daha effektli oldugu
gostarilmisdir.

Acgar sézlar: Soya, Bradyrhizobium japonicum-634b, vermikulit vo torf asash biopreparat, nitrogenaza,
kalium hummat

GIRIS

Yer kiirasindo “Bioloji azotun” iimumi azotun 0,0007%-ni toskil etmosina baxmayaraq, azotfiksaetma
biosferds canli orqanizmloarin inkisafinin biitiin marhalalarinds onlar {igiin manimsanilon azotun asas manbayi
hesab olunur [13].

Biitiin prokariotlar (bakteriyalar vo arxeylor) miixtalif fizioloji vo taksonomik qruplara aid olan
hemolitotroflar, fototroflar vo heterotroflar, aeroblar, mikroaerofillor vo anaeroblar, trixomlar, tumurcuglular va
mitselililor, grammiisbat vo grammonfilor azotu fikso etmok gabiliyyatino malikdirlor [6]. Nisbaton miirokkob
organizmo malik eukariot mikroorganizmlor (gobaloklor, yosunlar, mayalar) atmosfer azotunu monimsaya
bilmasalor do 6z faaliyyatlari ilo bu proses ti¢iin alverislt sarait yaradaraq, bakteriyalari asan monimsanilon gida
monbayi ilo tomin edirlor vo onlarin otrafinda oksigen qatiligini azaldaraq, birlosdirilmis azotu tez utilizasiya
edirlar [5].

Diazotroflarin hiiceyralorinds molekulyar azotun ammoniuma reduksiyasi nitrogenaza fermenti torafindon
hayata kegirilir [6, 13]. Omoalo galon ammonium assimilyasiyaya ugrayaraq amin tursularina, daha sonra iso
ziilallara vo digor azot torkibli birlosmalors gevrilirlor.

Biosferdo bir-birini tamamlayan 4 nov bakterial nitrogenaza movcuddur: 1. molibden asili
“Klassiknitrogenaza; 2. vanadium asili nitrogenaza; 3. domir asili nitrogenaza; 4. superoksid asili nitrogenaza.
Belo universalliq diazotrof bakteriyalara biitiin orqanizmloro lazim olan azot qithgmi ¢ox asanligla aradan
galdirmaga imkan verir [13].

Paxlalilar yetigdirilon miihitdo bu elementlordon hor hansi biri ¢atismadiqda vo yaxud da miihitin qeyri-
alverigli soraitlorinds (duzlulugq, quraqlig, yiiksok tursuluq) nitrogenaza vo nitratreduktaza fermentlorinin
aktivliyi ya zoiflayir ya da tamamilo itir. Belo hallarda fermentin aktivliyinin barpasi iigiin asason hamin
mithito bu fermentlorin qurluslarmim torkib hissasi olan mikroelementlor vo yaxud mikroelement torkibli
maddolar olava edilir. Kalium hummat da belo maddslordandir [4, 15].

Ekoloji okingiliyin aktualliq qazandig1 bir vaxtda effektiv paxlali-rizobium simbiozunun yaranmasinin 2sas
gostaricisi olan nitrogenaza fermentinin effektiv iglomasi ti¢iin kalium hummat preparatindan istifado etmoak
daha somoralidir [4]. Kalium hummat zongin kimyavi torkibs malik olmagqla yanasi faydali mikroorqanizmlarlo
do zonginlosdirilmis torkibs malikdir. Paxlal bitkilorin yetigdirilmasi zamani rizobium bakteriyalarindan
hazirlanmig biopreparatlardan va kalium hummatdan istifado daha faydali olur [11]. Bu iki preparatdan istifado
olunmasi effektiv simbiozun yaranmasi ilo yanasi bitkinin rizosferindo faydali mikroorqanizmlarin inkisafi
tiglin do sorait yarada bilir. Belo soraitdo paxlalilar kokyumrularinin fermentativ aktivliklori hesabina azot vo
rizosferlorindaki mikroorganizmlorin hesabina digor gida elementlorini monimsayarak, yiiksok mohsuldarliq
gostara Dbilirlor. Effektiv simbiozun oldo edilmasi iigiin rizobium bakteriyalar1 ilo arbuskulyar mikoriza
gobaloklarindan istifads do yiiksok naticalor verir [2, 8, 12, 14].

Okingilikdo miixtalif soraitlordo mikroorganizmlordon somarali istifado onlarin yoluxdurulmasi iigiin
optimal tisulun islonib hazirlanmasini tolob edir. Odobiyyat materiallarinin tahlili rizobium bakteriyalar: ilo
paxlalilar arasinda effektiv simbiozun yaranmasi ii¢iin rizobium bakteriyalar1 ilo yanasi miixtalif tobii boy
maddslarindan istifade haqqinda molumatlar olsa da [3, 10, 12], kalium hummatdan istifado haqqinda
torafimizdon aparilan molumatlari ¢ixmagq sorti ilo molumatlara ¢ox az rast galinir.
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Digor torofdon paxlalilarla rizobium bakteriyalar1 arasinda effektiv simbiozun yaradilmasi moqsadi ilo
miixtolif dasiyicili biopreparatlardan (vermikulit, perlit, torf, maye, gel vo s.) istifado haqqinda da forgli va
maraqli molumatlar diggoti calb edir [8, 11, 12].

Togdim olunmus mogalods soya bitkisinin kalium hummatin istiraki ilo Bradyrhizobium japonicum
bakteriyalarinin (stamm 634b) ssasinda hazirlanmig biopreparatlarla inokulyasiyas: zamani simbiotik aparatin
formalagmasi, nitrogenaza fermentinin aktivliyi, bitkinin orqanlarinda @imumi azotun, yeriistii hissasinds iso
ziilallarin miqdarinin tadqiqi Gizra naticalar tohlil edilir.

MATERIAL VO METODLAR

Tadgiqatlarda soya bitkisinin kékyumrusu bakteriyasindan - Bradyrhizobium japonicum (stamm 634b),
bakteriyalarin dasiyicist kimi torf vo vermukilit (vermikulit ekoloji tomiz material olub toksiki deyil, torkibinda
agir metallar yoxdur, pH —1 neytraldir) asasinda hazirlanmis rizotorfinlordan istifads edilmisdir.

Tacriibi islor igarisinds kvars qum olan steril 9 kg-liq gablarda becarilmis soya bitkisinin Glicine hispida
L. “Slaviya” sortunda aparilmisdir. Bitkilor Knop (0,1n azot) gidalt miithitinds yetigdirilmis (yetigmo miiddati
90-95 giin), mikroelementlor Hoglanda gora verilmisdir [9]. Bitkinin toxumlari1 30% hidrogen peroksid mahlulu
ilo sterilizasiya olundugdan sonra vermikulit vo torf osasli biopreparatlarla inokulyasiya olunaraq, kalium
hummatin 0,002% mahlulu ilo islonilmigdir. Nozarat variant1 bitkilori bakteriyalarla inokulyasiya olunmamis va
kalium hummat mahlulu ils islonilmamislor.

Tocriibonin sxemi asagidaki kimi olmusdur: 1.Nozarot; 2.Nozarst + Bradyrhizobium j. stamm 634b
vermikulitdo;  3.Nozarot +  Bradyrhizobium j. stamm 634b  vermikulitdo +  K-hummat;
4.Nozarat+Bradyrhizobium j. stamm 634b torfda; 5.Nazarot + Bradyrhizobium j. stamm 634b torfda + K-
hummat.

Soya bitkisinin organlarinda timumi azotun miqdar1 Keldal, ziilallarin miqdart Louri [9], nitrogenaza
fermentinin aktivliyi ise assetilen tisulu ilo “Xrom 5 aparatinda (Cexiya) toyin edilmisdir [1]. Tahlillor {igiin
nimunalor soya bitkisinin ¢igoklonma vegetasiya morhalasinds gotiiriilmiisdiir. Tocriibonin qoyulusu, alinan
naticalorin geydiyyati, qiymotlondirilmasi vo statistik islonmosi standart metodlar ssasinda yerins yetirilmisdir

[7]1.

NOTICOLOR VO ONLARIN MUZAKIROSI

Fenoloji miisahidalor har iki dasiyici, yani vermikulit va torf asasinda hazirlanan rizotorfin biopreparatlarla
inokulyasiyanin biitiin variantlarinda nazarat bitkilari ilo miigayisads soyanin timumi goériiniisiiniin daha yaxs1
Vo biokiitlasinin yiiksok oldugunu gostormisdir. Miixtalif biopreparatlarla inokulyasiyanin fonunda bitkinin
inkisafina har bir biopreparatin spesifik tasiri 6ziinii biruzo vermisdir. Masalon, har iki biopreparatla yoluxma
zamani bitkilorin kék sistemlorinin K-hummatin istiraki variantina nisbaton daha yaxsi inkisaf etdiyi geydo
alinmigdir. Oksing, rizobium + K-hummat variantinda iso hor iki halda gévds vo yarpaglar daha yaxst inkisaf
etdiyi miisahido olunmugdur. Vermikulit osasinda hazirlanmis biopreparat ilo K-himmatin birgs tasirindan
soyanin imumi biokiitlasi -1355+9,4 mq/bit. va toxumlarinin ¢akisi -340+5,1 mg/bit. olmagla, an yiiksok hadds
catmigdir (Cadval 1).

Cadval 1. Soyanin organlarinin kiitlasine vo onlara azotun daxil olmasina vermikulit va torf asasl
biopreparatlarin vo K-hummatin tasiri (mg/ 1 bitki).

Variant Kok Govds +yarpaq Toxum Umumi biokiitla

kiitlasi azot kiitlasi azot kiitlasi Azot kiitlasi Azot
Nozarat (N) 359+4,4 | 2,09+0,08 | 445+7.4 1,91+0,07 172+4.9 1,89+0,06 | 976=+8,1 5,89+0,13
N+ 634b torf | 345+5,6 | 3,08+0,09 590+5,2 | 4,124+0,08 195+4 4 1,89+0,12 | 1130+£8,9 | 9,09+0,08
N+ 634b 33045,1 | 3,81+0,10 | 605+£6,9 | 4,76£0,10 | 219+6,2 | 2,49+0,05 | 1154+9,2 | 11,06+0,15
vermikulit
N+ 634b torf | 255+4,9 | 4,11+£0,11 | 695+8,7 | 5,09+0,13 | 299+5,7 | 2,65+0,14 | 1249+9,9 | 11,85+0,12
+K-hummat
N+634b 27845,6 | 4,38+0,12 | 73548,5 | 5,41+0,11 | 342+7,1 | 3,19+0,08 | 1355+9,4 | 12,98+0,11
vermikulit
+K-hummat

Hom vermikulit, hom do, torf osasli biopreparatlarla inokulyasiya zamani Umumi biokiitlanin va
toxumlarin ¢akisinin artmasina paralel olaraq bitkinin orqanlarinda (kok, govda va yarpaqlarda) azotun qatilig
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da yiiksolmisdir. Inokulyasiya iisulundan asili olmayaraq, K-hummatla birgo istifado demok olar ki, biitiin
gostaricilords tistiin olmusdur.

Alman naticalor kalium hummatdan istifadonin hor iki asasda hazirlanmis biopreparatlarin foaliyyating
miisbot tosir edorak, onlarin effektivliyini artirdigini gostorir. Soyanin kdkyumrularmin kiitlosi vo yeristii
hissasinds ziillallarin miqdarinin toyini iizro naticalor buna siibutdur (Cod. 2). Belo ki, nozarot variantina
nisbaton vermikulit asasinda hazirlanmig preparatla kalium hummatin birga tasirindon kékyumrularinin kiitlasi
41%, torf osasinda hazirlanmis preparatla kalium hummatin birgs tosirindan iso 32% artir. Bitkinin yertistii
hissasinds ziillallarin migdarinin tayininds do eyni asililiq miisahido edilir. Cadvaldon gériindiiyii kimi, har iKi
variantda da kalium hummatin istiraki soyanin yeriistii orqanlarinda ziilallarin miqdarin1 nozarstlo miigayisodo
(10,8%) xeyli artirir (vermikulitds 14,9, torfda iss 14,4%)

Cadval 2. Vermikulit va torf asasinda hazirlanmig biopreparatlarin soyanin kokyumrularinin kiitlasine vo
yeriistii hissasinds ziilallarin miqdarina tosiri

Variantlar Kokyumrular | Ziilallarin

min kiitlasi miqdar (%)
(yas g/bit.)

Nozarat 1,3 10,8

Stamm 634b torfda 1,7 11,3

Stamm 634b vermikulitdo 2,1 13,2

Stamm 634b torfda +k-hummat 19 14,4

Stamm 634b vermikulitdo +k-hummat 2,2 14,9

Soyanin koklarinin nitrogenaza aktivliyinin toyini tizro naticalor bu gostaricinin nozarst variantina nisbaton
tocriibanin biitiin variantlarinda yiiksok oldugunu gostordi. ©On yaxs1 natico vermikulit ssasinda hazirlanmisg
biopreparatla K-hummatin birgs istifadasi variantidir (Sok.1) Sokildon goriindiiyii kimi, burada nitrogenaza
fermentinin aktivliyi nazarstlo miigayisada toxminan 2 dofadon do ¢ox yiiksokdir. Torf asasinda hazirlanmig
biopreparatla inokulyasiya iss nitrogenaza fermentinin aktivliyini toxminon 1,8 dofs artirir.

Mkq N2/bit.saat

Sokil 1. Torf vo vermikulitin osasinda hazirlanmis bakterial giibralorin vo K-hummatin soyanin
kékyumrularinin nitrogenaza aktivliyino tasiri.

Belaliklo, miixtolif dastyicilarin (vermikulit vo torf) ssasinda hazirlanmis biopreparatlardan va kalium
hummatdan istifado etmoklo inokulyasiyada vermikulit asasinda hazirlanmig biopreparat torfa nisboton daha
effektlidir. Bitkinin kkyumrulari kiitlasinin va yeriistii hissasinds ziilallarin %-1o migdarinin artmasi, hamginin
nitrogenaza fermenti aktivliyinin yiiksalmasi bunu tosdiq edir.
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PE3IOME
Oopa3zoBanne Kiryoenskos I Hutporenaznasi AktuBHocTb Y Con
B 3aBucumoct OT Crioco60oB UHOKyJIsSIUH
A.I''T'angumoB, I1.M.Cadapanuen, X./[xx. Xanuiosa
Hnemumym 6omanuxu HAHA

B craTtbe MCCIE0BaHO BIMSIHUE MHOKYIISIMU ITperaparaMd Ha OCHOBE BepMHKYJHTa W Topda (mramm
Bradyrhizobium japonicum - 634b) B OTHenbHOCTH M COBMECTHO C TyMaroM Kajus Ha (OPMHUpPOBaHHE
KITyO€HPKOB M HHUTPOTCHA3HYI0 aKTHBHOCTh COM. B 3THX € YCIOBHSX HM3Y4EHO KOJIMYECTBO OCIKOB H
HAKOIUICHWE a30Ta B opraHax cod. [loka3aHo, 4TO COBMECTHOE NMPUMEHEHHE I'yMara Kajus B WHOKYIISIUH
npenapaToM Ha OCHOBE BEpMHKYJHTA OoJiee 3 QeKTUBHO, YeM Ha OCHOBE Topda.

Knrwoueswie cnosa: Cos, Bradyrhizobium japonicum -634b, 6uonpenapamvl na ocrhose eepmuxyiuma u
mop¢gha, Humpozenasa, cymam Kaaus
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SUMMARY
Nodule Formation And Nitrogenase Activity Of Soybean Depending
On The Method Inoculation
A.G.Gadimov, P.M.Safaraliev, Kh.J.Khalilova
Institute of Botany, ANAS

In the article influence of inoculation of biopreparations on the basis of vermiculite and peat
(Bradyrhizobium japonicum - 634b) individually and jointly with potassium humate on the formation of
nodules and nitrogenase activity in soybean. In these conditions, we studied the amount of proteins and
accumulation of nitrogen in the organs of soybean. It is shown that the combined application of potassium
humate in the inoculation of the biopreparation on the basis of vermiculite is more efficient than based on peat.

Key words: Soybean, Bradyrhizobium japonicum-634b, biopreparations on the basis of vermiculite and
peat, nitrogenase, potassium humate
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Stres Amillorin Tasirindon Yabam Bugda Niimunoalorinda
Sarbast Prolinin Toyini

. Z.S.ibrahimova ~
AMEA Genetik Ehtiyatlar Institutu, Azadlq pr.155,Bakt AZ 1106, Azarbaycan
E-mail: ziyade.ibrahimova@gmail.ru

Tadqiqat T.beoeticum va T. araraticum yabani bugda niimunalari iizorinds aparilmisdir. Quraqhq vo
duz streslorinin tasirino moruz qalmis bitkilorin yarpaqlarinda sarbast prolinin miqdar1 tdyin
edilmisdir.Stresa davamli, orta davamh vo hassas niimunalor miioyyan edilmisdir.

Agar sozlar: yabam bugda, stres, prolin,davamliliq

GIRIS

Azorbaycan iglimi yay movsiimiinde uzun miiddatli quraqliglarla, torpaqlarin oksoriyysti iso hom do
duzlulugun normadan artiq olmasi ilo xarakterizo olunur. Torpaq mahlulunun ion torkibindo Na* vo Cl- ionlar
coxluq taskil edir vo osmotik tozyiqin bitkilorin kok sisteminds oldugundan artiq olmasi bitkilorin su vo mineral
maddoslarlo tochizartinda cotinlik yaradir. Bitkide on ovval su ¢atismazligi yaranir. Su itkisinin garsisinin
almmasi, suyun hiiceyrado saxlanilmasi bir ne¢o mexanizm iizro bag verir. Bunlardan biri su stresi zamani
hiiceyrads bir sira amin tursularinin, xiisusilo do prolinin toplanmasi ilo baglidir. Barnet vo Naylor (1966) su
stresi zamani hiiceyrads xeyli miqdarda prolin toplanmasi haqda molumat vermislor (12).

Miiasir tasovviirlora gora torpagin duzlulugunun bitkiys neqativ tasiri torpaq meahlulunun yiiksak osmotik
tozyiqindon olava, hom do duzlarin toksiki tasiri ilo do baglidir. Duz stresi zamani bitkilordo ziilal sintezi
dayanir vo ziilal komplekslorinin par¢alanmasi siiratlonir. Bozi amin tursulari, o cimlodon prolin duzluluq stresi
zamani adaptasiya mexanizmlarinin effektiv gokilds iso diismasine sdvq edirlor (3,4). Prolin heterotsiklik amin
tursusu olub, bir ¢ox bitkilordo biotik vo abiotik stresin tasiri soraitinde akkumuls olunur. Bu halda, prolin
membranlara stabillosdirici tesir gostorir, osmotik stresi azaldir, ziilallar1 denaturasiyadan qoruyur, stres
signalin Gtiiriilmasindo istirak edir, hiiceyronin redoks-potensialini tonzimloyir. Stres soraitindo prolinin
akkumulyasiyasini ham onun sintezinin artmasi, ham do oksidlogsmis amin tursusunun reduksiyasi induksiya
edir. Stres zamani toplanan prolinin oksor hissasinin peroksisomlarda qlutamatdan sintezi hesabina omolo
golmosi hagda molumat verilir (4). Eyni zamanda prolinin oksidlogsmesinin azalmasi da onun miqdarmnin
artmasina sobab olur.

Aparilan tadqiqat iginin magsadi quraqliq va duz stresi soraitinds tadqiq edilen bitkilords sarbast prolinin
toplanmasinin dyronilmesi olmusdur.

MATERIAL VO METODLAR

Tadgigat obyekti olaraq, yaban1 bugda novlari: T. beoeticum Boiss.vo T. araraticum Jakubz. névlari vo
ekotiplarinin niimunalarindon istifade edilmisdir. Tacriiba sahasindon boruya ¢ixis morhslasinda gotiiriilmiis
bitkilar laboratoriya saraitinds 3 giin miiddstinds quraqliq va duz stresina (20 atm. saxaroza, 2% NaCl mahlulu)

moaruz qaldiqdan sonra bitkilerin yarpaqlarinda Bates. et. al (1973) metodu ila prolinin migdari toyin edilmisdir
(13). Tacriibalor 3 tokrarda aparilmigdir. Prolinin miqdar1 asagidaki formulla hesablanmigdir (2).
C=E-K-Vm
C-prolinin qatiligr (mkM/q yas ¢okida), E-optiki sixliq, K-omsal (kalibrovka ayrisi ilo hesablanmigdir
(217, 49), V-ekstraktin hocmi (ml), m-niimunanin ¢akisi (Q)

NOTICOLOR VO ONLARIN MUZAKIR9SI

3 giinliik stresa moaruz qalmig bitkilarde prolinin miqdarimin toyini nazarat va tocriibs bitkilori arasinda forq
oldugunu miisyyan etdi.Hom quraqliq, hom duz stresinin tasiri ils bitkilords toplanan prolinin miqdar1
nazarata gora, imumiyyatla, yiiksok olmusdur. Tadgiqatin naticalari Sakil 1 va 2-da verilmisdir.

T.beoeticum niimunalarinds noazarst bitkilorindo prolinin miqgdart 1,49-3,35 uM/q oldugu halda, stresa
moaruz qalmis bitkilards prolinin miqdar bir qader yiiksak olmusdur. Quraqliq zamani bu artim faizle 17-38%,
duzlu miihitdo 2 niimunads 5-122% toskil etmisdir. Prolinin miqdarina gors on yiiksok gostorici Ne 118-T.
boeoticum v. mayssurianii, nigrum, pubescentinigrum niimunslorinds olmusdur, quraqligda 138%, duzlu
soraitdo 222% (nozaroto gbra) togkil etmisdir. Ne 97-T. boeoticum v. pseudo-boeoticum, pseudoreuteri
niimunslorinds ds prolinin miqdar1 nazarstdon ¢ox olmusdur: quraqliqda 117%, duzda 105%.
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T. araraticum-da da stresin tosirindon sonra prolinin miqdarinda artim miisahido edilmisdir. Belo ki,
quraqliq zamani bu artim faizlo 1-88%, duzlu mihitdo 11-46% toskil etmigdir. Ne 201-T.araraticum
v.thumanianii niimunslorinds prolinin migdar1 nozaratdon xeyli yiiksok olmusdur. Belo ki, quraqligda 188%,
duzda 146% olmusdur. T.araraticum v.nachitschevanicum vo T.araraticum v.nachitsche-vanicum,
v.thumanianii  bitkilorindo do prolinin miqdar1 nozarotdon ¢ox olmusdur: Ne 192-T.araraticum
v.nachitschevanicum —da quraqligda 112%, duzda 111%, Ne 198-T.araraticum v.nachitsche-vanicum,
v.thumanianii —da iso quraqligda 113%, duzda 131% toskil etmisdir. Noticolor sokil 1 vo 2-do niimayis
etdirilmisdir.

3.5

Ne 97 Ne 109 Ne 118 Ne 130

Sak.1 T. boeoticum yabani bugda ndvii niimunslorinds quraqliq vo duzluluq soraitinds prolinin
miqdar1 (uM/q); 1-nazarat, 2-quraqliq, 3-duz

Ne 179 Ne 192 Ne 198 Ne 201

Sak.2 T. araraticum yabani bugda novii niimunalarinds quraqliq vo duzluluq seraitindo
prolinin miqdar1 (uM/q); 1-nazarat, 2-quraqliq, 3-duz

Duzluluq, su ¢atismazligi, UF-B silialanma, agir metallarin vo digar abiotik amillsrin tesiri zamani
hiiceyrads prolinin qatiliginin shomiyyatli doracods artmast bitkilorin streso qarsi universal reaksiyasi hesab
olunur. Stres soraitds olan bitkilorin hiiceyralorinds prolinin miqdar biitiin sorbast amin tursularinin 5%-i togkil
edir (6).

Halo 20 il ovval Alia vo homkarlari duz stresi vo isigin yiiksok intensivliyinin tasirinden tilakoid
membranlarinda lipidlerin peroksid oksidlagsmasi (LPO) zamani prolinin qoruyucu rolu haqda malumat
verilmigdir. In vitro 1M prolinin istiraki tilakoid membranlarinda LPO-i azaltmigdir (8,9,10).

Qargidali hibridlori ilo aparilmis todqiqat isinin naticolorine gora quragliga davamli hibrid formalarda
prolinin akkumulyasiyasinin yiiksok olmasi barade moalumat verilir. R.9liyev, vo R.Heydari gostormislor ki,
quragligm doracasi artdiqca, hassas hibridlords prolinin miqdarn daha ¢ox artmisdir (1,15). Su qithglr zamani
prolinin koklards toplanmas1 haqda N.Mohammadkhani, C.Voetberq va R.Sharpin da islerinde malumat verilir.
Bir ¢ox todqiqat¢ilar quraqliq seraitindo qargidali bitkisinde osmotik tozyiqi tonzimlomok ii¢iin prolinin
miqdarinin artmasi barado molumat verirlor (15,16,18).

Molumdur ki, prolin amin tursusu istanilon abiotik stres faktorun, xiisusila da su vo duz streslorinin tosirine
moaruz galmig bitkilorde osmoprotektor kimi miihiim funksiya dasiyir (4,11,12).
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Sevyakova va digarlarinin gdstordiyi kimi NaCl-un tasirindon prolinin yiiksok akkumulyasiyasi bas verir.
Bozi bitkilordo (biillur ot) C, metabolizmdon suyu qoruyub saxlayan CAM tipo kecid ontogenetik olaraq,
determino edilmisdir vo bu bitkilordo prolinin vo digor osmolitlorin stres zamani toplanmasi optimal su
balansinin vo membran biopolimerlarinin intakt strukturunun saxlanmasinin sortlorinden biridir (7).

Prolinin bitki hiiceyrasinin tokco sitoplazmasinda yox, hom do birbasa plastidlorde toplanmasi bir sira
islords, xiisusilo Hanson va s. asarlorinds gdstorilmisdir (14).

Bu yaxinlarda prolinin oksidlesdirici streso qarst antioksidant miidafio sisteminde istiraki miioyyan
edilmisdir (4). Buna asaslanaraq, giiman etmak olar ki, prolin hiiceyrads oksidlasdirici reaksiyalara sabab olan
oksigenin hidroksil radikallarinin vo superoksid radikalin “sondiiriilmesinds™ istirak edir. Sosinkova va
homkarlarimin verdiyi molumata gors stres soraitdo (moes., UB-B siialar, H,O, yaratdigi oksidlogdirici stres
zamani) Th.salsiginea bitkisinin yarpaglarinda va in vitro hiiceyra kulturasinda ekzogen prolin tam bitkinin vo
in vitro hiiceyrolorin qorunmasinda istirak edir. Eksperimentlordo prolinin  olavo edilmosi ilo
superoksiddismutaza vo qvayakol peroksidaza kimi antioksidant fermentlorin aktivliyi asagi diismiisdiir.
Miislliflarin fikrinca, bu hal prolinin OAF {i¢iin “tals” rolu oynamasi ilo baghdir (6).

Prolinin hom do sitoplazmada pH-1 vo NAD/NADH nisbatini tonzimlomasi haqda da molumatlar var (17)

Lakin KirillovA.F. vo homkarlarinin fikrinca, bitki na gqador qeyri olverisli soraito davamsizdirsa, onun
toxumalarinda prolinin migdari davamli bitkilorlo miigayisode hom tez artir, hom do ¢ox olur. Davamli
bitkilords iso prolinin miqdarmin kontroldan keskin forqlonacayi qodor artmasi {i¢iin daha giiclii stres amilin
olmasi tolob olunur (5).

Prolinin miqdarina gors alinan naticolora asasan, stres amillorin tasiri ilo adaptasiya mexanizmlorinin igo
diismosi vo bitkinin hoyatda galmasi ii¢lin biitiin imkanlardan istifado etmosi haqda miihakims yiiriitmok
olar. T. beoeticum va T. araraticum novlori niimunalorindon Ne 109, 179 va 192-do nozarat va tacriiba
variantlarinda prolinin miqdar1 arasindaki forqin azlig1 bu bitkilorin verilmis stresin dozasina doziimlii olmasi
barado fikir yaradir vo ¢ox giiman ki, hamin niimunslords prolinin miqdarinin artmasi ii¢iin daha giiclii tesirin
olmasi tolob olunur. Streso moruz qalmis bitkilorin fizioloji vaziyystinin miisahidssi do belo gonasto golmoys
Jsas verir.

NOTICO

Alinan noticalora istinad edorak, T. boeoticum v.boeoticum, ps.beoticum, pseudoreuteri (Ne 109),
T.araraticumv.nachitsche-vanicum, v.thumanianii (Ne179), T.araraticumv.nachitschevanicum (Ne192) stres
amillora qars1 yiiksok davamli, T.araraticum v.nachitsche-vanicum, v.thumanianii  (Ne198) otra davaml, T.
boeoticum v. pseudo-boeoticum, pseudoreuteri (Ne 97) vo T.boeoticumvar.balaclavicum, pseudoreuteri (Ne
130) duzadavamli, digar niimunalarin iso hassas olmasi haqda fikir sdylomok olar.
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PE3IOME
Omnpeaenenue Conep:xanusi Ceooognoro Ilposmmua B Yeaopusix Crpecca
y Oopa3uoB Aukoii Ilmennusl
3.I1LHAGparumoBa’
Huemumym Ienemuueckux Pecypcos, HAHA™

HccnenoBanne Benmu Ha oOpasiax JUKOM MmimeHMIpl T.beoeticum u T. araraticum. B nucThsix pacTeHwuid,

KOTOpBIE TIOJIBEPTaliiiCh 3acyXe M COJEBOMY CTpPECCy, ONpEeIeNsUIN COJepXaHWe CBOOOTHOTO IIPOIUHA.
YCTaHOBUIIN YCTOMYUBBIE, CPETHEYCTOWINBEIC M HEYCTOMYUBEIE K CTpEeCcCY 00pasIib.

Knioueevle cnosa: ouxas nuenuya, cmpecc, RpojiuH, yCmou4usocns

SUMMARY
Determination of Free Proline Maintenance at the Standards of Wild Wheat
in the Conditions of Stress
Z.Sh.lbrahimova’
Genetic Resources Institute of ANAS”

The research was done on samples of wild wheat T.beoeticum and T.araraticum. The samples were

subjected to drought and salt stress, after which the leaves of the plants were determined free proline content.
Were defound tolerant and sensitive samples.

Key words: wild wheat, stress, proline, tolerant
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Miixtalif Bugda Genotiplarinin Toxumlarinin Ciicorma Vo Inkisafina
Duz Stresinin Tasiri

F.i.Qasimova’ .
AMEA Molekulyar Biologiya Va Biotexnologiyalar Institutu

Yumsaq va bork bugdalarin kék va ciicartiloriin ontogenezin ilk marhalalarinda béyiima va
inkisafina natrium xlorid duzunun méoxtalif qatihiglarimin tasiri 6yranilmisdir. Tadqgigat obyekti kimi 7
yumsaq (Gobustan, Layaqgatli, Murov-2, Saki-1, Mirbashir-128, Aqali, Bezostaya) va 5 bark (Siraslan,
Viiqar, Yaqut, Qarabag, Mirbasir-50) bugda genotiplori gotiirillmiisdiir. Bugda toxumlar1 natrium
xlorid duzunun 0, 150 va 200 mMol gatihqlarinda rulon iisulu ild 3 giin arzinds qaranhqda, sonra isa 12
saat isiq, 12 saat qaranhq fotoperiodunda ciicordilmisdir. 10 giin arzinds danin ciicarma gabiliyyati
(cilicarma enerjisi va ciicarma faizi), ciicartilorin va koklarin inkisaf dinamikasi éyranilmisdir. Duzun 150
va 200 mM qatihiglar: toxumlarin ciicarmasini, ciicarti va kok tellorinin boyiimasini longitmisdir. Tadqiq
edilon yumsaq bugda genotiplorindon Mirbasir-128 sortu, bark bugda genotiplarindon Qarabag sortu
duza qarsi daha davamhi olmusdur va onlarin yeni, tolerant genotiplorin alinmasinda istifadasi
miimkiindiir.

Acar sozlar: Tr. aestivium L, Triticum durum Desf., NaCl, bugda genotiplari, soranliq

GiRisS

Bugdanin normal hayat foaliyystini vo mohsuldarligini mohdudlasdiran osas amillordon biri torpagin
soranlagmasidir. Soranliq soraitinds bugda deaninin keyfiyyati pislosir vo mohsuldarhigi asagi diisiir (Koca et al.,
2007; Munns, 2002; Yudina et al., 2015; Hausmand et al., 2014). Natriumun miixtalif duzlarinin
toplanmasindan asili olaraq torpaqda sulfat, xlorid, karbonat va garisiq soranlasma ola bilar. Bitkilorin boyiimo
Vo inkisafina on gox zororli tosir gostoran xlorid soranlagsmasidir. Xlorid soranlasmasi zamani bir tarafdon
torpagin su potensiali kaskin sokildo asagi diisiir, koklorin amici tellori torafindon suyun sorulmasi ¢atinlosir,
digar torafdon bitkiys daxil olan xlor anionlar1 hiiceyralorin ultrastrukturunu pozur, xiisusan da xloroplastlarin
membranlarinin strukturunda doyisiklikloro sobob olur. Hiiceyralordo natrium ionlarimin toplanmasi bitkilorin
hoyati tigiin zoruri olan digor kationlarin, xiisuson do kalium vo kalsiumun toplanmasina mane olur (Ctporanos,
u gap. 1989; Vaosenko, 1977). Aparilan todqiqatlar gostorir ki, duzluluq soraitino cavab reaksiyasi olaraq
bitkilords bir neco mexanizm foaliyyat gostorir: bir név mexanizmlar zadalayici amillarin tasirina bitkilarin
davamliligimi, diger mexanizmlor iss bu soraitds bas veran zodoslonmalarin reparasiyasini tomin edir
(Kuznetsov, et al 2010). Hazirda xarici miihitin geyri olverigli biotik vo abiotik amillarino, o ciimladon
soranlagsmaya qarst bugdanin davamliligini artirmaq istiqgamatindo miixtalif saviyyolords genis todgigatlar
aparilir. Soranligin neqativ tasirini aradan galdirilmasina imkan veran tisullardan biri bugdanin soranliga qarst
davamli formalarinin istifado edilmosidir. Belo formalarin yaradilmas: vo becorilmosi kond tosarriifati
ohomiyyatli torpaqglarin genislonmosine vo mohsul itkisini azaltmaga imkan verir.

Toadgigatin magsadi — yumsaq va bark bugda genotiplorinin duzadavamliliginin denin clicormasi
morhalasinda giymatlondirilmasi olmusdur.

MATERIAL VO METODLAR

Toadgiqat obyekti kimi yumsaq bugdanin (Tr. aestivium L) 7 (Qobustan, Layaqatli, Murov-2, Soki-1,
Mirbagir-128. Agali, Bezostaya) vo bark bugdanin (Triticum durum Desf.) 5 (Siraslan, Viigar, Yaqut, Qarabag,
Mirbashir-50) mohsuldar sortlarindan istifads edilmisdir.

Bugda sortlarinin duzadavamliliginin morfoloji  xiisusiyyatlorini  (kok sistemi vo ciicartilorinin
doyisikliyine tasirini) 6yronmok magsadilo toxumlar tacriibs variantinda—NaCl mohlulunda, kontrol variantinda
iso suda rulon metodu ils yetisdirilmisdir (Kuznetsov, et al 2010).

Tacrubalords NaCl-un 150, 200mM gatililighh mahlulundan istifado edorok biitun bugda genotiploarinin
duzadavamliliga gora skriningi aparilmigdir. Bunun {i¢iin toxumlar namlondirilmis miihitds siizgoc kagizinda
20-22°C sabit temperaturda 3 giin qaranlig, 7 giin 12 saat is1q /12 saat qaranliq fotoperiodunda ciicordilmisdir.
10 giin arzinds ciicordilmis bugda riiseymloarinin duz stresino verdiyi cavab reaksiyalari, yeralt1 vo yeriistii
organlarin ( kok va clicart1) inkisaf dinamikasi izlonilmis vo bu kimi morfometrik parametrlara gors sortlar 6z
aralarinda miiqayiso edilmisdir. Istifado olunan bugda genotiplorinin hor variant iigiin ciicormo gabiliyyati -
clicormo fazasinda okilondon 3 giin sonra ciicormo enerjisi, 7 giin sonra iso cilicorme faizi toyin edilmisdir
(Oliyev va b., 2014).
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NOTICOLOR VO ONLARIN MUZAKIROSI

Tacriibolor gostordi ki, laboratoriya soraitindo todqiq edilon niimunoalor tocriibe variantlarinda miixtolif
clicormo gabiliyyati ilo xarakterizo olunmuslar . Belo ki, xlorid duzlulugu fonunda yumsaq bugda sortlarinda
clicorma enerjisi uygun olaraq 60%-don 40 %-o godor kontrol variantinda isa 90% —don 70% -dok taskil
etmisdir. Yalmiz Murov-2 sortunda NaCl-un 200mM qatiliginda ciicorma enerjisin nisboton az (33%)
olmusdur. Bark bugda sortlarinda iso cilicorma enerjisi kontrol variantinda 80%-don 60%-o godoar, duzun
150mM gatihiginda 80%- don 40%- o godor, 200mM qatiliqda iso 40%- don 10% - o godor togkil etmisdir.
Lakin biitiin variantlarda sortlarin hamis1 maksimal ciicorms faizins malik olmuslar (cadval).

Cadval. Duz gatiligindan asili olarag yumsaq v bark bugdalarin ¢ligarma gabilliyyati

N | Sortlar NaCl, mM
Kontrol | 150 | 200
Ciicarma enerjisi, %
Yumsaq bugda sortlarn
1 | Qobustan 80 60 40
2 | Layagatli 90 50 50
3 | Murov-2 90 60 33
4 | Saki-1 90 50 40
5 | Mirbasir-128 90 60 60
6 | Agah 80 70 40
7 | Bezostaya 70 60 40
Boark bugda sortlari
1 | Siraslan 60 40 20
2 | Viiqar 80 60 30
3 | Yaqut 60 40 10
4 | Qarabag 80 80 40
5 | Mirbasir-50 80 40 10

Boyiimo proseslorinin xatti parametrlorinin doyismosi toxumlarin clicorma gostoricilori ilo miigayisodo
sortlarin duza davamliligini daha diizgiin oks etdirir ki, bu da bitkinin iimumi davamliligi ilo olagodardir.
Olverissiz goraitde hiiceyra tozyiginin va xiisusilo da garilmasinin dof edilmasi naticasinds bitkinin inkisafinda
bas veran langimays bitkinin miidafio reaksiyasi kimi baxmaq olar. Davamli formalar stresa qarst daha tez
adaptasiya olur va inkisaflarin1 barpa edirlor (benoseposa, u ap., 2014).

Duzun gqatiligi artdiqca biitin niimunolorda ciicartilorin vo kok sistemlorinin bdyiimasinda longima
miisahids edilmisdir. Eyni zamanda duzun miixtalif gatiliglarinin ayri-ayri cortlara tasiri miixtalif olmusdur.
Beio ki, yumsaq bugda sortiarinda duzun 150 va 200 mmol qatiliglarinda Mirbasir-128 sortu koleoptillarin vo
kok sisteminin on yiiksok boyiimo gostaricilorino malik olmagla digar sortlardan forglonmisdir. Layagatli vo
Qobustan sortlari orta, Murov-2, Soki-1, Agali, Bezostaya sortlari isa nishaton zaif davamliliq géstormislar.
NaCl-un miixtalif qatiliglarinin ciicartilorin vo koklorin boyiimasing tosiri gostorir ki, duz stresi zamani ilk
novbads kok sistemi, sonra iso yeristii orqanlar zadalonir. Bozi mislliflorin fikrinco bu, ayri-ayr1 organlarin
duza qarsi miixtalof tolerantligi ilo slagodardir (Xacan, u ap 2011).

Moalum oldugu kimi, koék sisteminin tmumi inkisafi, bitkilorin bir ¢ox olamatlori ilo six bagliligi bu
parametrlorin vacibliyindon xobor verir (Benoseposa, u ap., 2014). Ona gora do kdklarin va ciicartilorin stres
soraitindo inkisaf dinamikasini izlomok mogsadauygun sayila bilor. Bu baximdan tocriibalords istifads olunan
Vo miixtolif duz qatiliglarinda ciicordilmis bugda genotiplorinin kok va ciicartilorinin  ontogenezin ilk
morhalalorinds boyiimo dinamikasi izlonilmisdir.

Yumsaq bugda genotiplorinin kok sistemlorinin boylima dinamikasinin 10 giin arzinds 6yranilmosi zamani
aydin olmusdur ki, duzun tasirindon biitiin genotiplords boyiims siiratinin birmanali olaraq zsiflomasi miisahido
edilir vo miixtalif sortlarda bu zaifloms miixtalifdir. Agali, Soki-1 Vo Bezostaya sortlari duzun tasirine an gox
moruz qalmig, Murov-2 va Loyagatli orta mévge tutmus, Mirbagir 128 vo Qobustan iss duzun tesirina daha
davamli olmuslar.

Yumsaq bugda sortlarmni kok va ciicartilorinin duz qatiligindan asili olaraq ontogenezin ilk marhalalarinda
inkisaf dinamikas1 gostordi ki, biitiin biigda genotiplarinin ciicorms fazasinda inkisafi normal olmus va duzun
qatiligi artdiqca ciicartilorin inkisaf siirati kontrola nazaran zsiflomisdir. Qanunauygun olaraq ciicormonin 3-cii
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giiniindon duzun tasiri kontrolla miiqayisada kaskin foqlo miisahido olunmusdur. Murov-2 Soki-1, Agali vo
Bezostaya genotiplori Mirbasir-128, Qobustan vo Layagstli genotiplorina nisboton inkisafda zoiflik
gostormislor. Lakin biitiin sortlarda va biitiin gatiliglarda normal inkisafin davami 6ziinii gdstormisdir.
Odabiyyat molumatlarina goras ciicartilorin uzunlugunun tacriiba vo kontrol variantlarinda faizlo ifado olunmusg
nisbati, nimunonin duzadavamliliq gostaricisi kimi (davamliliq amsali) gobul edilir. Davamliliq amsali 90%-
don yuxart olan niimunalor NaCl duzuna qars1 yiiksok davamli, davamliliq amsali 60%-don asagi olan — hassas,
araliq formalar iso orta davamli kimi xarakterizo olunur (ILluxmypaznos, 2011).

Bizim tocriibalordo yumsaq bugda sortlarinin ciicormo fazasinda duzadavamliliginin xarakteristikasina goro
todgig edilon sortlardan Murov-2, Soki-1, Agali vo Bezostaya sortlari duza hossas sort kimi, Mirbagir-128,
Qobustan vo Layagotli sortlar1 orta davamli sort kimi 6zlinli biruzoe vermisdir. Mirbagir-128 sortu 150mM
(200mM) duz qatiliginda nisbaton yiiksok gostaricilora malik olmasi ilo digar sortlardan forglonmisdir.

Sokil 1-do miixtolif duz qatiliglarinda yetisdirilmis yumsaq bugda sortlarinin 10 giinliik gostaricilori ( kok va
ciicortilorinin uzunlugu) duzun gatiligindan asili olaraq diagram soklinds verilmisdir.
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Sakil 1. Duzun miixtalif qatiliglarinda 10 giinliikk bugdanin kok tellarinin va ciicatilorinin orta boylari

Biitiin hallarda istifado olunan yumsaq bugda genotiplorinin ciicormo fazasinda duzun monfi tosiri
miisahido olunur. Sokildon goriindiiyli (200mM duz qatiliginda) kimi morfometrik gostaricilorine gora tadqiq
edilon bugda genotiplarindon duza an davamli Mirbagir -128, nisboton az davamli Saki-1 sortudur.

Analoji olaraq miixtalif duz qatiliglarinda ciicordilmis bork bugda genotiplorinin koklorinin  va
ciicartilorinin 10 giin arzinds bdyiima (inkisaf) dinamikasi izlonilmis, onlarin 10 giinliik gostaricilori uygun
olaraq asagidaki sokillords 6z oksini tapmigdir ( Sokil 2 ).
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Sakil 2. Duzun miixtalif qatiliglarinda 10 giinliik bugdanin kok tellarinin va ciicatilorinin orta boylari

Sokillardon goriindiiyli kimi bark bugda genotiplarinds do ontogenezin ilk marhalslorinds duzun gatiligi
artdigca ciicartilorin inkisafinin zsifloms tendensiyasi miigahida olunur. Bark bugda sortlarinda iss morfometrik
gostaricilora gora, duzun yiiksok qatiliginda kontrolla miiqayisado Qarabag sortu digor sortlara nisbaton yiiksok
davamlilig, Yaqut sortu isa hisbaton zaif davamiliq géstormislar.

YEKUN NOTiCOLOR

Aparilan todgigatlardan belo noticoya galmak olar ki, NaCl duzunun 150 vo 200 mM gqatiliglar1 tadgiq
olunan yumsaq vo bork bugda toxumlarinin kontrola nozaron ciicormasine, ciicartilorin va kok tellarinin
boylimasina langidici tesir gostormisdir. Todqiq edilon bugda genotiplori igarisinds yumsaq Mirbasir -128
sortu, bork Qarabag sortlar1 duza davamli olmus va bu sortlarin osasinda yeni, daha davamli genotiplarin
almmas1 miimkiindjir.
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PE3IOME
Bausinue CosieBoro Ctpecca Ha Ilpopacranue U PazButne Cemsin
Pa3zauunbix I'enorunoB ITmeHunbl
®.U.I'acbiMoBa’
HUncmumym Monexynaprot buonozuu u Buomexnonoauii

Bnustaue pasnnunbix konueHTpanmidi NaCl Ha pocT ¥ pa3BUTHE KOPHEH M MPOPOCTKOB MITKOM M TBEPHON
NIIEHUIBI U3YYaid Ha paHHUX cTaausx oHtoreHesa. Cemp Msarkux (I'oOycran, Jlaitaratiu, Mypos-2, llleku-1,
Mup6amup-128, Aransi, beszoctas) u mare tBepasix (Llupacian, Byrap, Sryr, Kapabax, Mupoamup-50)
TeHOTHUIIOB TIIEHHULBI OBIIM HCIOJNB30BaHbI B KadecTBE OOBEKTOB HccienoBaHus. CeMeHa IILIEHMIIBI
NPOpaIIMBAIIN C UCHONb30BaHueM MeToa pyioHa rpu 0, 150 u 200 MM konuentpanuu NaCl. CHavana cemena
BBIZICP)KMBAJIM B TEMHOTE B TCUCHHE 3 JIHEW, a 3areM mnpopammBand npu 124 / 124 (cBer / TeMHOTA)
¢doroneprone B Teuenue 7 aHedl. B Teuenwe 10 aHe#l Obila mM3ydeHa CHMOCOOHOCTH MPOPACTAHUSI CEMSH
(3Heprun mpopacTaHHWs W TMPOLEHT BCXOXKECTH), MUHAMHKA POCTa MPOPOCTKOB u KopHed. [Ipu 150-200 MM
xonueHtparmu NaCl oGHapyxuBany Ono3iaHue B MPOPACTAaHUH CEMSIH U POCTa MPOPOCTKOB M KOpHE. bpuio
YCTAHOBJICHO, YTO MSTKMH TeHoTun MupOammp-128 wu TBepaplii reHotun Kapabax senstoTcs Oolsee
TOJIEPAHTHBIMHU K BO3ZCHUCTBHIO COJIM, 1 OHM MOTYT OBITh MCIIOJB30BaHBI TP Pa3pabOTKE HOBBIX TOJIEPAHTHBIX
TeHOTHIIOB.

Knrouegwie cnosa: Tp. aestivium L, Triticum oypym Desf., NaCl, nuenuunvie 2cenomunsi, 3acoieHue
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SUMMARY
Effects of Salt Stress On Germination And Development Of Seeds Of Various
Wheat Genotypes
F.l.Gasimova’
Institute of Molecular Biology and Biotechnologies”

The effect of different concentrations of NaCl on the growth and development of roots and seedlings of
bread and durum wheat has been studied at early stages of ontogenesis. Seven bread (Gobustan, Layagatli,
Murov-2, Sheki-1, Mirbashir-128, Agali, Bezostaya) and five durum (Shiraslan, Vugar, Yagut, Garabagh,
Mirbashir-50) wheat genotypes were used as the investigation objects. Wheat seeds were germinated using the
roll method at 0, 150 and 200 mM concentrations of NaCl. Seeds were kept in the dark for 3 days and then
germinated under 12h/12h (light/dark) photoperiod for 7 days. During 10 days germination abiity of the grain
(germination energy and germination percentage), growth dynamics of seedlings and roots were studied.
Retardation of grain germination, growth of seedlings and roots was observed under 150-200 mM NaCl. The
bread wheat genotype Mirbashir-128 and the durum wheat genotype Garabagh were found to be more salt
tolerant and they can be used in developing new tolerant genotypes.

Key words: Tr. aestivium L, Triticum durum Desf., NaCl, wheat genotypes, salinity
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Sirvan Milli Parkinin Dominant Bitkilari

A.O.Mammadova’, G.X.isayeva
Baki Déviat Univgrsiteti
AMEA Botanika Institutu

m.afet@mail.ru

Sirvan Milli Parkimin (SMP) tabii arazilorina Kiir-Araz ovahi@imn tipik bir hissasi, Sirvan diizii vo
25 km masafada insan tasirina maruz qalmams Xozar sahili aiddir. Bu arazi Azarbaycanda diizan
yarim-sohra bitkiliyinin tabii soraitdo qorunub, saxlamildigi vo bu landsafta maxsus bir ¢ox névlarin
ohamiyyatli sayda miisahids edildiyi yegans yerdir. Aparilan tadqiqatlar zamam miisahida olunan bitki
qruplasmalaria asasan milli parkin arazisinda dominant bitkilar - Kalidium caspicum (L.)Ung.-Sternb.
(26-50), Phragmites australis (Cav.) Trin. Ex Steud. (76-100), Sphenopus divaricatus (Gouan.) Reichenb.
(26-50), Artemisia scoparia Waldst.&Kit. (51-75) Halocnemum strobilaceum (Pall.) Bieb.(26-50), Tamarix
ramossisima Ledeb. (26-50), Puccinellia gigantea Grossh. (26-50) va s., subdominanat bitkilor -
Petrosimonia brachiata (Pall.) Bunge (6-15), Eremopyrum orientale (L.) Jaub.& Spach (6-15),
Eremopyrum triticeum (Gaertn.) Nevski (6-15), Psylliostachys spicata (Willd.) Nevski (6-15) sayila bilar.
Tadgigat arazisinda rast galinan Salsola tragus L. bitkisi Azarbaycamin Qirmizi Kitabina diismaklo
yanasi hamg¢inin Qafqaz endemikidir.

Acgar sézlar: Sirvan Milli Park, bitki qruplasmalari, dominant bitkilor, subdominant bitkilor

GIRIS

Sirvan Milli Parki (SMP) Azorbaycan Respublikasi Prezidentinin 2003-cii il 5 iyul tarixli 1298 nomrali
Soroncamu ilo Baki soharinin Qaradag, Salyan vo Neftgala rayonlarinin inzibati orazilorinin 54373,5 hektarinda
Azorbaycan Respublikasinin yaradilmigsdir [3]. Milli Parkin yaradilmasinda osas magsad yarimsshra
landsaftinin baslica komponentlarini, Azarbaycan Respublikasinin “Qirmizi kitabi”na diismiis ceyranlari vo 0
arazi liglin saciyyavi olan fauna vo flora névlarini goruyub saxlamaq [2], ekoloji monitoringi hoyata kegirmak,
ohalini ekoloji maariflondirmok, turizm va istirahat ticiin sorait yaratmaqdir. Kiir-Araz ovaliginin conub-sorqi
Sirvan diizonliyindo iimumi orazisi 65580 hektar olan xiisusi miihafizo olunan tobist orazisinin 54373,5
hektarinda Sirvan Milli Parki, 6232 hektarinda Sirvan Dovlat Tobiot Qorugu va 4930 hektarinda isa Bandovan
Dovlat Tobiot Yasaqligr yerlosir (Sokil 1) [3].

Sakil 1. Sirvan Milli Parkinin Xoritasi

Sirvan Milli Parkinin orazisinda relyefin, bitki vo torpaq ortiiyiiniin miixtolifliyi burada bir sira tobii
landsaft sahslorini ayirmaga imkan verir. Orazinin asas hissasini yovsanli, soranotlu yarimsohra xirda topaliklor
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Vo soranotlu yarimsahra diizonliyi taskil edir. Qadim sahil tirslori, laqunlar miiayyan sahslarde aydin nazors
carpir. Kiilok vasitesilo yaranan asas relyef formasi—diiyiin topaciklori ceyranlarin siginacagi vo miihafizasi
tiglin ¢ox sarfolidir [14, 17].

SMP- nin orazisinds oasason yovsanli yarimsohra, soranotlu yarimsohra, yovsanli-gsoranotlu yarimsahra,
gisman sohra, gomon—¢ala, doniz sahili — qumlu, su-bataqliq bitki qruplasmalar1 yayilmisdir [6]. Miiasir ekoloji
soraitdo gedon global doyisiklorlo slagadar olaraq, 60-70 il avval Sirvan diiziiniin bitkiliyinds dominant gokildoa
rast golinon bitkiliklordon torakimilor (Chenopodiaceae Vent.) fosilosinin niimayandolori dstiinliik toskil edir

[4].

Problemin dyranilma saviyyasi

Kiir-Araz ovalig1 va conub-sorqi Sirvanda Abutalibov vo Qribyov torofindon todgiqatlar aparumisdir. lk
dofo Ramiz Mammodov torsfindon Sirvan Milli Parki vo onun otraf orazilorindo landsaft planlasdirilmasi
aparilmig, onun inkisafinin saha va inteqrasiya olunmus mogsadlori islonilmis, asas istigamatlorin va tadbirlorin
konsepsiyas1 hazirlannmgdir. GIS miihitindo ayri-ayr1 tobii komponentlorin ohomiyyatlilik, hossasliq vo
inkisafin moqsadlori, biitiin orazi {i¢iin iso landsaft, torpaqdan miiasir istifads, konfliktlor, moagsadlor vo
todbirlor xaritalori (comi 16) tortib olunmusdur. Andrea Burmester Sirvan Milli Parki orazisinds sosial- igtisadi
vaziyyat haqqinda aragdirma aparmisdir. Soran torpaqglardak: bitki qruplagmalari haqqinda Agaquliyev, Oliyev
Vo Hactyev molumat vermisdir [6]. Sonraki illords Sebastian Smidt, Michael Succow Sirvan Milli parkinda
todqiqat aparmigdir [14, 16]. Sirvan Milli parkinin qorunan orazi kimi miasir ekoloji vaziyyatinin
giymatlondirilmasi, ekosistemin monitoringi vo idaro edilmasinin planlasdirma islorinin aparilmasi labtdliyt
yaranir. Bu 6nco orazinin bitkiliyinin todgigini tolob edir. Umumiyyatlo, conub-sorqi Sirvan bitki novlori
cohatdan 0 godoar do zangin deyildir. Otrafli elmi aragdirma naticasinds burada 157 ndv, o ciimlodon 7 endemik
nov (4 név Qafqaz endemiki, 3 nov iso Azorbaycan endemiki) miioyyon olunmusdur. Floristik
kompozisiyalarda asason sorqi Qafgaz vo gonc Iran-Turan floristik elementlori dominantliq toskil edir [6].
Tadqiqatin magsadi

Isdo osas mogsed Sirvan Milli Parkinin orazisinds movcud olan bitki novlerini arasdiraraq osasen
dominant (subdominant) novlari toyin etmokdan ibarot olmusdur. Magsado nail olmaq fiigiin Sirvan Milli
Parkinin orazisine marsrutlar edilmisdir.

MATERIAL VO METODLAR

2013-cii il vo 2014-cii illordo Sirvan Milli Parkina marsrutlar edorok todgiqatlar aparildi. 23-27 sentyabr
2013-cii il tarixlorinde SMP-nin bitki Ortliyiini daha yaxindan Gyronmok ii¢iin Almaniya Beynolxalq
Omokdasliq Comiyyatinin Baki Doévlat Universiteti ilo birlikdo toskil etdiyi “Sirvan Milli Parkinin florasi
(Chenopodiaceae fasilasinin misalinda)” adli talim zamani milli parkin arazisinds mévcud olan bitkilarin tayini
hoyata keg¢irildi (Rechinger K.H.). Tolim Almaniyanin Graysvald Universitetinin omakdagt Sabrina Rilke vo
Baki Dovlat Universitetinds miiqavils ilo amokdasliq edon Till Dietrich tarofindon hayata kegirildi.

Aparilan tolim zamani 4 giin arzinds 40 herbari yi1gildi. Herbarilor Baki Dovlot Universitetinin Ekologiya
fakultosinda saxlanilir.

Bitkilorin hayati formalarini1 6yranmak ti¢iin bir ¢ox sistemlor mévcuddur. Hayata kegirilon tocriibalorin
naticalarini, yani bitkilorin orazids layihs ortiiyili, miioyyan araziys diigon bitki novlarinin tarkibini, hor néviin
hansi sixligda olmasini. arazinin hansi koordinatlarda yerlasdiyini, milli parkin hansi hissasinds oldugunu
(giris, markoz, GOl evi va S.) cadvallor vasitasilo hoyata kegirmis vo giymatlondirmo aparan zaman Braun-
Blanketskalasindan istifado edilmisdir [12]. Tadqiqatlar1 aparan zaman kvadrat tisulundan istifads edilmisdir.
Kvadrat tisulundan istifads etmoklo transekt metodu (10) ilo SMP-1n miixtalif koordinat néqtalarinds tacriibalor
aparilmigdir. Braun-Blanket skalasmin komayi ilo har bir kvadratda oraziys diison bitkilorin layiho ortiiyt, hor
bir n6viin ayrica sixhigini, orazidoki bitki ortiiytiniin hiindiirliiytinti vo arazids hansi tipli bitki formasiyalarinin
oldugunu tayin etmok miimkiindiir.

Asagida verilon rogomlor kvadrat metodu ilo aparilan tocriibalor zamani Braun-Blanket skalasi vasitasi ilo
hesablanaraq olds edilmisdir. Bu skalaya asasan bitkilsrin say1 asagidaki kimi qiymatlondiririk: r (1)- nadir, 2m
(<5)- azsayl, 2a-2b (6-25) — adi, 3 (26-50)- subdominant, 4-5 (51-100) dominant bitkilor (Cadval 1).
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Cadval 1.Braun-Blanket skalasi asasinda giymetlondirma cadvali

Bitki ortiiyiiniin say etibarila tosviri Sorti isara Qiymatlondirma
(nov say1)

Nadir R 1

Azsayli 2m <5

Adi 2a 6-15

Adi 2b 16-25

Subdominant 3 26-50

Dominant 4 51-75

Dominant 5 76-100

Transekt iisulu vasitasilo ilo tocriibs aparan zaman birinci koordinati gamigin daha six oldugu saha, yani
daha riitubatli sahodo gotiirdiik. Daha sonra riitubatli sahadan soran vo quru araziys dogru ke¢ido basladiq. Hor
10 metrdon bir dayanaraq, orazinin koordinatlarini qeyd edoarok vo daha sonra kvadrat metodundan istifado
edorok gotiirdiiylimiiz 20 m oarazidoki bitki Ortilyiiniin toyini, bitkilorin sixlig1, hansi bitkilorin istiinliik togkil
etdiyini analiz edoarak alinan naticalorin grafik tosvirini verdik. Bitkilorin toyin olunmasi zamani Rechinger :
Flora Iranica., Grossheim Flora Kafkaza., ®nopa Asepbaiimkana kitablarindan istifads olunmusdur [1, 7,9, 11,
13, 15, 16].

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparilan todgigatlar naticasindo SMP-nin bitki ortliyiiniin osasini toskil edon ndvlor Xozor sahsevdisi
(Holostachys caspica C.A.Mey. ex Schrenk),), xirdayarpaq ¢oron (Suaeda mycrophyllaPall.), budaqli qisotu
(Petrosimonia brachiata (Pall.) Bunge), atli soranotu (Climacoptera crassa (Bieb.) Botsch), Xozor saribasi
(Kalidium caspicum (L.) Ung.-Sternb), dominantliq edon novlor iso Tamarix ramossisima Ledeb. (yulgun) va
Elaeagnus L. (iyda) vo Chenopodiaceae fasilasine aid olan novlardir.

Baki cuzqunu (Calligonum bakuenseLitv.) Azorbaycan endemiki olmagla yanasi Azorbaycan Qirmizi
Kitabina, Hirkan govoni (Astragalus hyrcanus Pall.), Steven govoni (Astragalus stevenianus DC.), Qafqaz
garayoncas1 (Medicago caucasia), Sovi¢ yovsani (Artemisia szowitziana (Besser) Grossh.), yarimgilpaq
seytanganadi (Carduus seminudus ex M.Bieb.), sohra aciqgovugu (Taraxacum desertorum Schischk.) iss Qafgaz
endemikloari siyahisinda olan névlardandir [ 2].

Transekt sayg1 metoduna asasen giymotlondirmo aparan zaman todgiqata ilk koordinat ndqtomiz olan -
gamisin daha six oldugu orazidon basladiq. Har néqtods dayanaraq orazids bitki Ortiiyiintin tayini, bitkilorin
sixlig1, hansi bitkilorin Gstiinliik toskil etdiyini miisahids edarok aldigimiz naticalori geyd edirik.

Birinci GPS koordinat noqtasinds GPS N006 apardigimiz todqiqatlar zamani qamis bitkisinin istinliik
toskil etdiyini (N 39 40’ 32, 3",E 49 10’ 58, 9 ") gora bilerik. Askar olunan bitkilor (Phragmites communis
Trin.- 5), Puccinellia gigantea Grossh., Tripleurospermum, bitkilorin layiho o6rtiiyii 90-100% toskil etmisdir.
Bitkilorin tadqgiq olunan orazido hiindiirliiyti toqriban 2-3 metro ¢atir.

Ikinci GPS NO007 koordinat ndqtesinds apardigimiz todqigatlar zamam qamus (Phragmites communis
Trin.) bitkisi ilo ¢oxbudagli yulgun (Tamarix ramossisima Ledeb.) bitkisinin barabar saviyyads oldugunu
miisahido (N 39 40’ 32, 3”,E 49 10’ 58, 3 ") edo bilarik (Sakil 2). Askar olunan bitkilor Phragmites communis
Trin.- 3, Tamarix ramossisima Ledeb. - 3, Puccinellia gigantea Grossh. — 2a, Tripleurospermum- 2b, Suaeda
tender (sp), bitkilorin orazido tmumi layihs ortiiyi 90-100%-o , bitkilorin todgiq olunan arazids hiindiirliiyii
togriban 2-3,5 metrs ¢atur.

Ugiincii GPS koordinat ndqtesinde GPS N008 apardifimiz todqigatlar zamani qamus (Phragmites
communis Trin.) bitkisino demak olar ki, rastlanmadigina, istiinlilyiin oSasen ¢oxbudaqlt yulguna (Tamarix
ramossisima Ledeb.) verildiyini miisahids eda bilorik (N 39 40’ 323", E 49 10’ 57, 8 "). Askar olunan bitkilar
Tamarix ramossisima Ledeb. - 3, Puccinellia gigantea Grossh. — 2a, Tripleurospermum — 2a, Suaeda tender
(sp), Phragmites communis Trin , srazinin imumi bitki layiho ortiiyli 85%-o , bitkilorin tadgiq olunan srazids
hiindiirlityii tagriban 2-3 metro gatir.
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Sokil 2. Tamarix ramossisima Ledeb. bitkisinin Braun- Blanket gkalas1 asasinda
giymatlondirilmo grafiki

Dérdiincii GPS N034 koordinat ndqtesinds (N 39 40" 32, 4", E 49 10’ 57, 6 ") apardigimuz todqigatlar
zamani artiq yeni ndvlora rast golinir. Askar olunan bitkilor Halocnemum strobilaceum (Pall.) Bieb.,
Puccinellia gigantea Grossh., Triplospermum, Suaeda tender (sp), Sphenopus divaricatus (Gouan.) Reicheb.,
orazinin imumi bitki layiho ortiiyii 70% -9, bitkilorin todgiq olunan orazids hiindiirliyii togriban 30-50 sm-o
catir.

Besinci GPS NO035 koordinat noqtesinds apardigimiz todgiqatlar zamani 6ncoki koordinatlarda rast
golmoadiyimiz novlorls rastlasiriq. N 39 40’ 32, 6”,E 49 10" 57, 3 " koordinat ndqtalorindo askar olunan bitkilor
Halocnemum strobilaceum (Pall.) Bieb. - 3, Puccinellia gigantea Grossh.- 3, Climacoptera crassa (Bieb.)
Botsch+, Suaeda tender (sp), Sphenopus divaricatus (Gouan.) Reicheb.- 1, Psylliostachys spicata (Willd.)
Nevski - 1, arazininbitki layiho ortityi 60% -9, bitkilorin tadgiq olunan arazids hiindiirliiyii tagriban 40-50 sm-a
catir (Soakil 3).

B 1- nadir
B 2m-<5
® 2a3-6-15
M 2b - 16-25
2 | m3-2650

®4-5175

11 r i 2 o
I ‘ ’ I 5-76-100
0 : : = | | - : ;

Koor.1 Koor.2 Koor.3 Koor.4 Koor.5 Koor.6 Koor.7 Koor.8 Koor.9

Sakil 3. Psylliostachys spicata (Willd.) Nevski bitkisinin srazi tizra giymotlondirma grafiki

Altinct GPS N036 koordinat noqtasinds apardigimiz miisahidolor zamani yeni novlors rast golmays davam
edilir. N 39 40’ 32, 8”, E 49 10’ 56, 8 " koordinatlarinda askar olunan bitkiler Petrosimonia brachiata (Pall.)
Bunge — 2a, Sphenopus divaricatus (Gouan.) Reicheb. - 3, Psylliostachys spicata (Willd.) Nevski — 2a,
arazininbitki layiha ortiiyti 50%-o , bitkilorin tadqiq olunan orazido hiindiirliiyl tagriban 20 sm-o gatir (Sakil 4).

Yeddinci GPS NO037 koordinat noqtesinds apardigimiz miisahidolor zamani yeni novlora rast galmoya
davam edilir. N 39 40’ 32, 9", E 49 10’ 56, 3 " koordinatlarinda askar olunan bitkiler Puccinellia gigantea
Grossh+, Petrosimonia brachiata (Pall.) Bunge — 2a, Sphenopus divaricatus (Gouan.) Reichenb. - 2a, Suaeda
dendroides (C.A.Mey.) Mog. +, Eremopyrum triticeum (Gaertn.) Nevski - 2a, Kalidium caspicum (L.) Ung.-
Sternb. +, Psylliostachys spicata (Willd.) Nevski — 2a, bitkilorinarazids layihs ortiiyii 70%-9, bitkilarin tadqiq
olunan arazids hiindiirliiyii tagriban 20-50 sm-s catir (Sakil 5).

Sokkizinci GPS N038 koordinat noqtesinda (N 39 40’ 33, 0",E 49 10’ 55, 9”) apardigimiz miisahidolor
zamani yeni novlarin deyil mévcud olan ndvlarin sayinda artima rast golinir (Sakil 6).
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Sakil 4. Petrosimonia brachiata (Pall.) Bunge bitkisinin giymatlondirilmasi
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Sakil 5. Sphenopus divaricatus (Gouan.) Reicheb. bitkisinin giymatlondirilmasi

Askar olunan bitkilor Puccinellia gigantea Grossh.(+), Halocnemum strobilaceum (Pall.) Bieb. - 3,
Petrosimonia brachiata (Pall.) Bunge (+), Sphenopus divaricatus (Gouan.) Reicheb. — (2m), Psylliostachys
spicata (Willd.) Nevski (+), Asteracea Dumort., bitkilorin orazids layiha ortiiy 45% -o, bitkilorin todqiq
olunan orazids hiindiirliiyti toxmini 40-50 sm-o ¢atir.

5
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Sakil 6. Halocnemum strobilaceum (Pall.) Bieb.bitkisinin arazids giymatlondirilmasi

Doqquzuncu GPS NO039koordinat noqtemizde (N3940'32,0”, E4910'55,3") apardigimiz miisahidslor
zamani yeni novlarin deyil movcud olan novlerin sayinda artimina rast galinir. Orazido askar olunan bitkilor
Puccinellia gigantea Grossh.+, Petrosimonia brachiata (Pall.) Bunge (+), Sphenopus divaricatus(Gouan.)
Reichenb.— 2a, Eremopyrum triticeum (Gaertn.) Nevski. - r, Kalidium caspicum(L.) Ung.-Sternb.- 3,
Psylliostachys spicata (Willd.) Nevski- 1, bitkilorin todgiq olunan arazlayihs 6rtiiyii  60% -o, hiindiirliyt
tagriban 40-50 sm-o ¢atir (Sakil 7).
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Sakil 7. Kalidium caspicum (L.) Ung.-Sternb. bitkisinin giymatlondirmo grafiki

Sirvan Milli Parkinda 24-27 sentyabr 2013-cii il tarixlarinds kegirilan tolim zamani toplanilan herbarilars
asasan tayin edilon (Rechinger K., H. (eds.) (1997): Flora Iranica. Vol 172: Chenopodiaceae) bitkilorin siyahisi

codval 2-do verilir [13, 15, 16].

Cadval 2. Sirvan Milli Parkinda rast galinan bitki novlorinin siyahisi, 2013

Noviin  adi Azorb. Hoyat1 formasi
Latin

Juncus acutus Iti c1q Coxillik
Salsola tragus Tragus sorangasi Birillik
Atriplex halimus Sirkon Birillik
Suaeda dendroides Kol garani Birillik
Halocnemum strobilaceum Yogunlagmig sarazan Kol
Tamarix ramossisima Coxbudagli yulgun Kol
Artemisia arenaria Yovsan Yarimkol
Eremopyrum orientale Sarq bozaq Birillik
Eremopyrum triticeum Bugday1 bozaq Birillik
Suaeda succulent Miixtalif ¢oron Birillik
Halostachys caspica Xozor saksaulu Kol
Bromus scoparius Siipiirgavari tongalotu Birillik
Suaeda microphylla Xirdayarpaqli ¢aran Birillik
Salicornia europeae Coron Birillik
Phragmites communis Qamus Coxillik
Climacoptera crassa Otli klimakoptera Kol
Puccinellia gigantea Iri pazotu Coxillik
Kalidium caspicum Xazar sartbagt Kolcug
Sphenopus divaricatus Kilkasli sancaqyar Birillik
Petrosimonia brachiata Budagl qisotu Coxillik
Psylliostachys spicata Siinbiillii bozyarpaqgigok Birillik
Alhagi pseudalhagi Adi dovatikani Coxillik
Bromus danthoniae Danton tongalotu Birillik
Ephedra distachya Ikisiinbiillii aciliq Kol

Yuxarida adlar1 verilon bitki névlari SMP-da fistiinliik toskil edirlor. Bunun asas sabablarindan biri isa bu
bitkilorin oksariyyatinin soran torpaglarda vo yarimsoshra orazilorinds genis yayilmasidir. Digar sobab iso
tolimin sentyabr ayinda kegirilmasidir. Bildiyimiz Kimi toragigoklilor (Chenopodiaceae) fosilosino aid olan
novlari tayin etmak {igiin an alverisli vaxt payiz aylaridir [8].
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Phragmites (gamus) - taxillar fasilosindan ¢oxillik bitki cinsidir. Hiindiirboylu hidrofil otdur. Lansetvari
yarpaqlart govda iizorinde ndvbali yerlosir. Govdasi bos vo arakesmalidir. Tropik 6lkelorde 7 novii bitir.
Bunlardan 1 névii Azarbaycanda yayilib. ©On ¢ox yayilani adi gamisdir (Phragmites communis). Hiindiirlityi 4-
5, bazan 9 m-o ¢atir. Sugaq yerlords va il arzinds bir nego dofo su basan sahalords bitir. Azorbaycanda 72 min
ha sahodo (asason, Kiir-Araz ovaliginda) yayilmisdir. Umumiyyetlo su-bataqliq florasinda Poaceae Barnhart -
Qurtickimilor, Cyperaceae Juss. — Cilgi¢aklilor, Ranunculaceae Juss. - Qaymagqgicoklilor, Potamogetonaceae
Dumort. — Sugigayikimilor, Juncaceae Juss. — Cigkimilor, Asteraceae Dumort. — Miirokkabgigaklilar,
Typhaceae — Ciyankimilar fasilolorinin novlori areallarina gors tstiinlitys malikdir. Qirtickimilor fosilasindon
an ¢ox qamis genis ekoloji xiisusiyyatloro malik olmagla (Phragmites australis) istor hovzalorin sahilyani
zonalarinda, istarsado riitubatli vo bataqligli maskan soraitlorinin toxminon 60%-ni shats edir [5].

Tamarix ramossisima Ledeb. (¢coxbudagli yulgun) - tobiotds boyu 4-6 m-o godor olan koldur. Cay vo
kanallarin konarinda rast golinir. G6vdasinin gabigi sarimtil boz, sarimtil-gonur rangds olur. Birillik zoglar1 isa
aciqqonur va ya qurmuzimtil gqonur rongds olur. Cigoklori 4 {izvlii olub, ¢igok saplagi kasaciqdan iki dofo
uzundur. Bitkinin lagoklori ag ¢ohrayr vo bazon iss mavi rongds olur. Meyvasi qutucuqdur. Toxumlar kigik
olur va har qutucuqda 15-o godar toxum olur. Aprel-may aylarinda ¢igokloyir, meyvosi iss iyun ayinda yetisir.
Orta Asiya (Qaraqum, Pamir-Alay, Kopetdag, Badxiz), iraq, Iran vo Ofqamistanda tobii areali vardur.
Azorbaycanda Nax¢ivan MR-da, Abseronda vo Kiir-Araz ovaliginda tobii halda yayilmigdir.

Psylliostachys spicata (Willd.) Nevski (stinbiillii bozyarpaqgi¢ok) — birillik ot bitkisidir. Govdasinin
hiindiirlityii togribon 10-40 sm-o yaxindir, yarpaqlar1 lolokvari diiziilisdadir, ¢igok grupu basciq formasinda,
cicoklarinin rangi iso bandvsayi va ¢ohrayi calarlarda olur. Giirciistan vo Azarbaycanda genis yayilmigdir.

Sphenopus divaricatus (Gouan.) Reichenb. (kilkasli sancagyar) - birillik ot bitkisidir. G&vdasinin
hiindiirlityii tagribon 10-30 sm-o yaxindir, yarpaqlari sapvari formada olub paralel diiziiliigdadir, siipiirgs gigok
grupuna aiddir. Coanub-garbi vo conub-gorqi Avropada, Afrikanin gimal va Conubunda, Asiyanin qorb
arazilorinds, Orabistan, Avstraliya vo Qafqazda yayilmigdir.

Petrosimonia brachiata (Pall.) Bunge (budaqli qisotu) — 30-40 sm hiindiirlityiinds birillik ot bitkisidir.
Yarpaglar1 xotvari formada olub qarsiligh diizilmiisdiir.

Kalidium caspicum (L.) Ung.-Sternb. (Xazar saribast ) — 75 sm hiindiirliiyiindo kol bitkisidir. Yarpagqlari
atli, qisa formada olub, yaxsi inkisaf etmomisdir. Yarpaglarin belo formada olmasina sobab iso soranliq va isti
iglimli orazilords yayilmasi ils alagadardir. Rusiyanin conubunda, Qafgazda, orta Asiya va Cindo yayilmisdir.

Salsola tragus L. (Tragus sorangasi) — govdasi 10-50 sm hiindiirliikkdas, sarimtil-yasil, yogunlasmis, ¢ilpaq
birillik ot bitkisidir. Yarpaglar1t névbali, qalinlagmis, sartvari, tagribon goénvari, giiclii tikanli va ayilondir.
Cigoklari tokdir. Cigok yanhgi ¢ilpaqdir, meyvalomodo Sortdir, bitisikdir, qanadsokilli ¢iximtilar1 inkisaf
etmomigdir. Toxumlar1 horizontaldir. Toxumla goxalir. Cigokloma va meyve amolagotirmo dévrii iyul-oktyabr,
kserofit-halofit, isigsevon, duzlasmaya davamlidir. Kiir-Araz ovaligi (conub hissads) vo Lonkoran ovaligi
(Xozor otrafinda), Abseron vo Qobustan yaximliginda yayilmisdir. Populyasiyalar1 azalir, manfi tobii vo
antropogen amillora hassasligi galocokda bu tahliikalorin tasirinin artmasini ehtimal etmoya asas verir [2].

Halocnemum strobilaceum (Pall.) Bieb.(yogunlasmig sarazan) — 20-60 sm hiindiirliiyiinds kol bitkisidir.
Cigok qrupu siinbiilsokillidir. Qafgazda, Markazi vo Orta Asiyada, Conubi Avropada, Morkazi Afrikada
yayilmigdir.

Puccinellia gigantea Grossh. (iri pazotu) — ¢oxillik, bozumtul yasil rongli, gévdasi 50-80 sm hotta 100 sm
hiindiirlityiinds olan bitkidir. Siipiirgs ¢igok qrupuna aiddir. Ofqanistan, Qirgizistan, Qazaxistan, Monqolustan,
Pakistan, Conub-Qorbi Asiya (Qafqaz, Iran), Conub-Serqi Avropada bu nova rast galmok miimkiindiir.

Yuxarida verilon cadvolo vo transect iisulu ilo aparilan saygi osasinda miisahido olunan bitki
gruplagsmalarina asasen SMP-nin arazisindo dominant bitkilor - Kalidium caspicum (L.) Ung.-Sternb.(26-50),
Phragmites australis (Cav.) Trin. Ex Steud. (76-100), Sphenopus divaricatus (Gouan.) Reichenb.(26-50),
Artemisia scoparia Waldst. & Kit (51-75) Halocnemum strobilaceum (Pall.) Bieb.(26-50), Tamarix
ramossisima Ledeb. (26-50), Puccinellia gigantea Grossh.(26-50) va s., subdominanat bitkilor - Petrosimonia
brachiata (Pall.) Bunge(6-15), Eremopyrum orientale (L.) Jauh.&Spach (6-15), Eremopyrum triticeum
(Caertn.) Nevski (6-15), Psylliostachys spicata (Willd.) Nevski (6-15) sayila bilor. Todgiqatlar zamani rast
galinan Salsola tragus L. bitkisi iss Azerbaycanin Qurmizi Kitabina diismoklo yanasi homginin Qafgaz
endemikidir.
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PE3IOME
Jdomunanthbie Pacrenust lupBanckoro HanuonansHoro Iapka
A.O.MaMe}IOBa*, I''X.AcaeBa
Baxunckuti T'ocydapemeennwiii Yrusepcumem’
Hncmumym bomanuxu HAHA

K mpupoxnoit Teppuropuu I[lupsanckoro HammonamsHoro Ilapka otHocarcs tummuHas vacth Kypa-
ApaSCKOﬁ HHU3MCHHOCTHU, H_[I/IpBaHCKaH paBHHMHA W HE MNOABCPIKCHHOC BJIHUAHUIO AHTPOIIOICHHOI'O Q)aKTopa
nobepexxbe Kacmuiickoro Mopsi MpOTSDKEHHOCTBIO 25 KM. OTa TEppUTOpUsl - EAMHCTBEHHOE MECTO B
A3ep6al‘/m>1<aHe, ra€ pacTUTCIBHOCTE PAaBHUHHLIX TOJYINYCTBIHb COXPAaHACTCA B CCTCCTBCHHBLIX YCIIOBUAXU
BUbI, XapaKTCPHBIC IJId AAHHOI'O JIaHI[IHa(i)Ta, BCTPCUAIOTCA B 3HAYUTCIBHOM KOJIMYCCTBE. K Tpyrnmnam
paCTeHHﬁ, HaGJ’IIO,I[aGMBIX BO BpEMA HCCHCZ[OBaHPIfI, MO>XHO OTHCCTH IOOMHUHHUPYIOIIUEC Ha TEPPUTOPHUHU
HaloHaabHOrO mapkaBuabl pacrenuii: Kalidium caspicum (L.) Ung.-Sternb. (26-50), Phragmites
australis (Cav.) Trin. Ex Steud. (76-100), Sphenopus divaricatus (Gouan.) Reichenb. (26-
50), Artemisia scoparia Waldst.&Kit. (51-75) Halochnemum strobilaceum(Pall.)Bieb. (26-
50), Tamarix  ramossisima  Ledeb. (26-50), Puccinellia  gigantea  Grossh. (26-50)u .1,
cyOnoMHuHUpYIOIMe BHIbI pacteHuid -. Petrosimonia brachiata (Pall.) Bunge (6-15), Eremopyrum
orientale(L.) Jaub.& Spach(6-15), Eremopyrum triticeum (Gaertn.) Nevski (6-15),Psylliostachys
spicata (Willd.) Nevski (6-15).Pacrenne Salsola tragus L., koTopoe BcTpedaeTcsi BO BpeMst UCCIICIOBaHUIH,
Hapsay ¢ TeM, uTo 3aHeceHo B KpacHyto Kuury, Taxoke sBisieTcst 9HAeMUYHBIM BUJIOM 111 KaBkasa.

Knouesvie cnosa: Ilupeanckuii  Hayuonanenoiti  Ilapx, epynnoi pacmenuti, OOMUHUpYIOWUe
pacmenus,cydOO0OMUHUpyowue pacmerus
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SUMMARY
The Dominant Plants of Shirvan National Park
A.0.Mammadova’, G.X.Isayeva
Baku State Universitety”
Institute of Botany ANAS

The natural lands cape of Shirvan National Park (SNP) represents typical section of the Kura-Araz-
lowlands, these called Shirvan steppe and includes about 25 km of undisturbed coast of the Caspian Sea. It is
the only place in Azerbaijan where the natural vegetation of the lowland semi deserts remains in its natural
condition. Important number of typical representatives of this specific lands cape can be found here.
Dominating plant species that were found during the researches and studies are: Kalidium caspicum (L.) Ung.-
Sternb. (26-50), Phragmites australis (Cav.) Trin. Ex Steud. (76-100), Sphenopus divaricatus (Gouan.)
Reichenb. (26-50), Artemisia scoparia Waldst.&Kit. (51-75) Halocnemum strobilaceum (Pall.) Bieb. (26-50),
Tamarix ramossisima Ledeb. (26-50), Puccinellia gigantea Grossh. (26-50) and etc.., subdominating plants -
Petrosimonia brachiata (Pall.) Bunge (6-15), Eremopyrum orientale (L.) Jaub.& Spach (6-15), Eremopyrum
triticeum (Gaertn.) Nevski (6-15), Psylliostachys spicata (Willd.) Nevski (6-15). Salsola tragus L.thatwas
observed during the researches is included in to the Red Book of Azerbaijan and as well it is endemic species
for the Caucasus.

Keywords: Shirvan National Park, groups of plant, the dominant plants, the subdominant plants
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Eldar Diiziiniin Sahra Bitkiliyi

A.X.Bagirova’
Azorbaycan Doviat Agrar Universiteti
aygunbagirova@mail.ru

Magalada Eldar diiziinin sahra bitkiliyi tahlil edilarak, tadgigat arazisinds miiasir sahra bitkiliyinin
yerinda yaxin kecmiso godar yarimsahra bitkiliyinin hakim olmasi va arazida alverisli ekoloji saraitin
doyismasi, antropogen amillarin tasiri naticasinds yarimsara bitkiliyinin sixisdirilaraq yerinds sohra
bitkiliyi formalar1 gostarilmisdir. Bu ekosistemin indiqatorlar1 Chenopodiaceae fasilasinin névlari
olmagla fitosenozlarin asas senozdasiycilaridir ki, bu bitkilik tipinin botaniki tarkibinds nadir, endem,
faydah bitkilor var ki, onlarin genofondunun qorunmasi, dayamqh ekosistemin barpa olmasi vacib
problemlardandir.

Acar sozlar: Eldar diizii, sohra, yarimsahra, quraqlq, riitubat ¢catismamazligi, soran torpaq, boz, qonur,
yovsanliq, efemer, efemeroid, qis otlagi, sorangalik, sinuziya, dominant

GIRIS

Eldar diizii geomorfoloji rayonlagmaya goro Krim Qafqaz dagliq 6lkosi, Zagafqaziya depressiyasi ayalati,
Kir vilayati, Qabirri-Acinohur yarimvilayati, Ceyrangdl rayonuna daxildir. Orazinin orfoqrafiyasinda
Cobandag (890m) vo Palntdkon (585m) silsilolori miirokkoblik yaradir. Sothi meyilliklor 30-45-60° intervalinda
doyisir. Geomorfoloji qurulusu arid denudasion bedlendlordan ibaratdir [2]. Orazi geobotaniki rayonlagmaya
goro dag kserofitlori, bozqirlagmis yarimsohralar vo dag kserofit bitkiliyi kompleksinin dstiinliyt ilo
bozqirlasmis yovsanligh yarimsohralardan ibarst olan Ceyrang6l-Bozdag rayonuna aiddir. Landsaft tipli
yarimsahra, quru ¢6l, dag- kserofitdir. Orazi geoloji cohatdon, ekzogen proseslara maruz galma daracasine gora
orta doracadadir. VIII balli seysmik zonaya daxil edilir. Todgiqat arazisinds 1972-1982-ci illords 5 ball1 zalzalo
geyds alinmisdir. Orazids asasen ¢6kmo suxurlarinin toplanmasi, yargan eroziyasi, sathi eroziya, psevdokarslar
istlinliik togkil edir. Orazida geoloji qurulusca kaynazoy, dordiincii dovr sistemi, holosen (miiasir ¢okiintiilor)
Eopleystosen, Ust Pelosen, Orta Miosen quruluslu sistemlora rast galinir. Bura asasan tobii neft, bitumlar neft
Vo gazla zongin olmagla Catma neft-qaz perspektivli rayonlara daxildir [2]. Eldar diiziiniin torpaglari gisman
¢lirimis, sulfatli, shongli vo tam inkisaf etmomis dag sabalidi, az tiind vo adi sabalidi, boz-gahvayi vo
soranlagsmis bozumtul vo boz-qonur torpaqglardir. Torpaq mohlulunun reaksiyasi qalovidir. Dag sabalidi, boz
gohvayi torpaglarda orta su va kiilok eroziyasi, gomon meso (Tugay meso) Vo gonur torpaglarda ise zoif kiilok
Vo su eroziyasi yayilmigdir, Torpaqlarin su kegirmo gabiliyyati pis olub 0,5-1,0 mm arasindadir [2]. Orazisi
praktiki olaraq susuz orazidir. Az miqdarda atmosfer yagintilari, fasillor tizro yagmtilarin geyri-barabor
paylanmasi, relyefin parcalanmasi, yargan vo qobu sobokosinin genis inkisafi, siixurlarin pis su kegirmasi,
yeralt1 sularin toplanmasina sarait yaratmur. fori ¢aymin sahillori ise yuyulmus karbonatl (tugay comon-meso)
torpaqlaridir. Iglim tipini qis1 miilayim, yay1 quraq kegon yarimsohra vo quru ¢l iqlim toskil edir. Tabii iglim
soraiti olverigsizdir. Umumi fotosintetik foal radiasiya 64-68 kkal/sm?) Eldar ¢olii ag yelli zonaya daxil
olmagqla, kiiloyin stirati 2,0-3,0 m/saniyadir. Osason simal sorq vo sorq kiiloklori tstiinliik togkil edir. Havanin
orta illik temperaturu 12° C, maksimum-temperatur isa 45° C-dir (2).

MATERIALLAR VO METODLAR

Todgigat orazisi kimi Eldar diizii orazisinds 2011-2016-c1 illords aparilmig geobotaniki todgigatlar
gOtliriilmiigdiir. Orazi bitkiliyinda son illordo genis yer tutmus sshra bitkiliyinin fitosenoloji istigamotdo
oyronmok qarstya magsad qoyulmusdur. “Botaniki tadqigat metodikasi”ndan, ¢l geobotaniki metodlarindan
istifado edilmisdir. Col todqiqatlar1 detal-marsrut metodu vo yarimstansionlarin qoyulmasi, toplanmis
materialarin kameral soraitdo toyinati istigamatinds aparilmisdi. C6l tadqgigatlart hor ilin yaz, yay, payiz
aylarinda 7 marsurut 168 giin arzinds aparilmisdir. Eldar diiziinden 500-dan ¢ox herbari niimunasi hazirlanmus,
150 geobotaniki tosvir edilmisdir. Relyefin miirakkabliyi vo bitki Ortiiyliniin xiisusiyyastlorindon asili olaraq
niimuno meydangalarmin &lgiilori miixtolif olmusdur. Ilk dofo orazinin geobotaniki xoritasi tortib edilmis va
daimi niimuna meydancalarinin sahalori geobotaniki xaritods gostorilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI
Eldar florasinda Azarbaycan tiglin saCiyyavi olan bir ¢ox bitkilik tiplori vardir. Onlar sohra, yarimsshra,
bozqir, tyqay,qaya tokuntu bitkiliyinden ibaratdir. Bununla bels, todqigat rayonunda mohdud sokildo arid
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seyrok mesoliklara, bataglasmis ¢omanlor vo otlu batagliglara da rast golinir. Eldar diiziiniin sorangalik vo
yovsanli Sohralar1 xarakterik bitkilik tipi kimi floristik vo fitosenoloji istigamotdo 6yronmok qarsiya mogsad
goyulmusdur. Eldar diiziindo sshra bitkiliyi doniz saviyyasindon 500 m-o godor hiindiirliikde genis arazilorda
rast goalinir. Azorbaycanda yayilan sahra bitkiliyi Orta Asiya sohralarindan forgli olaraq sehranin Zaqafqaqziya
varianti kimi baxmaq [3], bitkilikdo yovsanli yarimsohralarinin zonalliq toskil etdiyini, sohralarin isa interzonal
xarakter dasidigini vo bitkilikdo lokalar soklinds rast galmasi bir sira todqiqatgilarin asarlorin gostarilir. Eldarin
sorq hissasinda enli zolaq soklindo gorarlagmis sohra bitkiliyi sorge dogru ensizlogorok bozqirlarla sarhodlasir.
Bununla bels, Sohralar enli zolaq soklinda conub-sorqdon, simal-gorbo dogru Giirciistan sarhoddina paralel
uzanir, simal-gorbdo bu zolaq ensizlagorok nazik dil soklindo bozqirlarin igarilorine dogru 3-4 km iralilayir.
Belaliklo, sohralar regionda asason dayisilmoz olub diizonlik sahalari vo algaq dagligin otoklorini tutur.

Eldar diiziindo sohralar xiisusi torpag tipins-boz-aciq torpaglara maxsus olurlar Ki, bu torpaq tiplori Eldar
diiziindo genis yayilmisdir. Torpaqsunaslarin fikrino goro sohra torpaglari ancaq kserotermik iglim soraitinds
formalagirlar. Bu torpaqglarda humus maddoslorinin faizi olduqca azdir, torkibi karbonatlarla zongindir. Sshra
bitkiliyino tosir edon baslica sabob havada va torpaqda riitubetin catismamasidir. il arzinds torpagin iist qati
quru olur va bitkilorin inkisafi ti¢iin riitubat yaranmir. Yiiksok temperatura havada ve torpagda qurulugun
yaranmasina sorait yaratdigindan torpaqda giiclii buxarlanma prosesi gedir vo bu da 6z névbesinds sshra
rejimindos bitkiliys tosir gostorir. Bu zaman soraito uygunlasa bilon bitkilor kserofitlor inkisaf edir. Sorangalikdo
0z roluna gors landsaftin formalagmasinda 1- ci yeri taragigoklilorin Chenopodiaceae niimayandslori tutur.

F.Q.Movsumovanin tadqgigatlar1 osasinda miiayyan edilmisdir ki, Chenopodiaceae Vent fasilosinin 24
cinsi 90 novii Azarbaycan sorangoaliklorinin sakinloridir. Qadim Araliq donizinin tipik florasinin xiisusiyyati
Chenopodiaceae fosilosinin névlarinin sohra florasinda tstiinliikk toskil etmosindadir. Azorbaycan sohra
florasinda Chenopodiaceae fasilosinin 4 boyiik cinslo tonzim olunur: Salsola L, Atriplex L, Suaeda Forssk ex
Scop. Chenopodium L. Bu cinslar 13-19 névdan taskil olundugundan bunlar polimorf cinslordir. Sorangalorda
Sohralarin minumum faktoru olan quraqliq, digor minumum faktorla ovoz olunur. Eldar diizido duzlu
torpaglarin torkibinds sulfatlar xloridlor soda va s. zongindir. Bu torpaglar {igiin hallofit bitkilor xarakterikdir.
Hallofitlor miixtalif hoyat formalarina maxsus hayat tsklini tamamils basa gatdiran spesifik soraitdo torpagdan
istifado edon bitkilordir. Bunlar Evhallofitlor (duz toplayanlar) glikohallofitlor (duz buxarlamayanlar) vo
krinohallofitlor [1] (duz ifraz edanlar). Hallofitlor va sorangalor asasan sukklent bitkilordir .

Eldar diizii sohra bitkiliyino géro sorangoalik vo yovsanli sohralar olmagla iki yera boluniir.Sorangoalik
senozlari ligin movsiimi inkisaf xarakterikdir. Bels ki, payiza dogru gongiz sohralarinda canlanma olur ki, ilk
payiz yagislarindan sonra efemerlor yenidon ciicororok yasilillagir. Olverisli kegon illords hotta, qis aylarinda da
efemerlorin inkisafi davam edir. Ancaq, gofil diison giiclii saxtalar bu inkisafi dayandirir. Yazda efemerlor
yenidon canlanaraq sohraya calbedici gozsllik verir. Mayin axirina yaxin sohra yenidon bozumtul goriiniis
alaraq xosagalmoz olur [5,6]. Sohra bitkiliyinds yovsanlglar vo gangizliklor daim yem veran, daha ¢ox inkisaf
etmis, miitkommal va sabit olan formasiyalardir.

Gongizlik formasiyalar Salsoleta nodulosa genis saholor tutur.Senozun yaradicisi - edifikatoru gongizdir. Salsola nodulosa

(Moqg.) Hjin. diametri 15-22 sm, hiindiirliyii 15-30 sm. olan v atraflara budaqlanan kigik kolcqdur. Gévdasi agig-boz qabigla
ortilmiigdiir, agsagi hissadon qisa govdali agacvaridir. Kigik yarpaqlart budaqglada six oturaq, novbali yerlogmisdir. Cigoklori ¢igok
yanliginin qoltugunda tok-tok yerlogsmisdir. Torpagin dorin gatlarina godor ¢atan giiclii kok sisteminoe malikdir. Meyvoloms zamani ¢igok
yanligindan tiind qirmiz1 vo sar1 qohvayi qanadeiqlar inkisaf edir. Vegetasiya dovrii ilk yazdan marta qoder davam edir. Istilor (iyul-
avqust) diison kimi gongizlik sohralarnda inkisaf dayanir vo bitkilor dinclik dovrii kegirirlor. Meyvalomo sentyabr-oktyabr aylarnda
baglanir. Eldar diizuniin gongizlik formasiyasinin torkibinds 2 assosiyasiya ayird edilmisdir.

1 Birillik sorangoli-gengizlik.(Petrosimonia brachiata + Gamanthus pilosus + Suaeda microphylla+ Salsola
nodulosa)

2. Gongizlik.- efemerli. (Salsola nodulosa +Bromus japonicus + Eremopurum orientale + Hordeum leporinum .)

Lokolisorangali sohralar S.glauca Bieb. Dagotoyi saholords, xiisuson simal-gorqdon Poylu yaximliginda
yerlogir. Sohrada lokali sorangalor (S. glauca) lokalar soklinds yayilmigdir. Soran topaslorin aginma mohsullari
yuyulub y1g1ldig1 yerlords inkisaf tapan S. glauca, Artemisia fragrans Willid vs yovsanin basqa novlori burada
Sohra elementlarinin formalagmasi ti¢iin ilkin miihit yaradir. Lokoali sorangs S. glauca ¢oxda hiindiir olmayan
(55-70 sm-5 godoar) yarimkolcuq olub, asagidan zsif odunlagmis agiq bozumtul rongli budaqlarla vo yuxariya
dogru ¢ilpaq zoglarmin olmast ilo xarakterizo olunur. Yarpaqlari kovrokdir, xotvari silindrikdir. Tabii
miihitdon asili olaraq toxumla ¢oxalmasi yaxsi va ya pis natica vera bilor. Eldar ¢oliiniin sohra bitkiliyinde onun
toxumla ¢oxalmasi yaxsi gedir.Eldarin sohra bitkiliiynds kserfit vo halofit elementli cizgilor asas yer tutur.
Hoagigaton, bu soraitds tomiz lokslisorangali, yovsanli vo ya yovsanli-sorangsli ekotiplori ayirmaq olur. Bazon
onlara efemer elementlori do birlogir. Bu dominant vo subdominantlarin rast golinmasi substratin soranliq
daracasindan Vs arazinin orografiq qurulusundan ¢ox asilidir. Bels ki, giiclii soranlasmig sahalords efemerlor vo
hotta yovsanlar da mohv olurlar. Belo sahslords yalniz lokali sorangslors rast galinir. Bu monzars tadqiqat
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rayonunun coanub-sarg sahasinds ¢ox mohdud sokilds miisahids edilir.Belo senozlarda 33-37 nova rast galinir.
Homin novlorin asasini ¢oxillik bitkilor toskil edir. Todgigai orazisindo lokolisorangali sohralar (S.glauca).
formasiyasinin torkibindo 2 assosiyasiya ayird edilmisdir.

1.Tomiz Lokalisorangali (S. glauca.)

2. Lokolisorangoali -Efimerli (Solsola glauca+ Seidliza florada +Poa bulbosa + Eremopurum triticeum)

Sahsevdi (k6vrak) (Salsala ericoides) sorangali Sohralar. Yuxarida tosvir olunmus formasiyalara nisboton
cox yayilmisdir .Sahsevdi formasiyasinda Salsola dendroides Pall. daha az rast golinir. Yarimkol S. dendroides
Vo kolcuq S.ericoides sokilli hayati formalarina aid edilon novlor, Eldar diiziindo 36-65 sm hiindiirliikkdo boy
atirlar. Bu formasiya Palantokonin otoklorindoki zoif soranlagsmus sahoalordo rast golinir. Adston Anabasis
aphylla_L sahsevdi sorangasi ilo uygunluq yaradir. Senozda iist yarus sahsevdili (kdvrak) sorangalordon, asagi
yarus iso Dbirillik taxillardan ibaratdir. Ikinci yarusun floristik torkibi torpagda adston 45-50%, c¢ox nadir
hallarda isa 60-% oOrtiik omolo gatirir. Bazi yerlords (xiisuson yataq yerlorinin yaxinliginda) hatta 35-45% ortiik
omolo gatirdiyini do miisahids etmisik.

Burada ikinci yarusun toskilindo Bromus japonicus Thunb. istirak edir. Bu sohralarin tosokkiil tapdigi orazilordo
su rejimindon vo minerallagsma doracasindon asili olaraq miixtalif senozlar formalagsmisdir. Masalon, Iori
(Qabuirr1) gaymin sag sahil hissosindoki riitubatli soranli topoliklorde Halocnemum stobilaceum (Pall.) Bieb
gruplar soklindlo yayilmigdir. Ancaq, Palantokon silsilosinin gorbo baxan yamaclarinda (xiisuson algaq
hiindiirliikdo) formalasmis quru substratda iso bozumtul — kiil rongli kollar1 olan Suaeda dendroides (C.A.Mey.)
Mog. moskon tapmisdir. Burada kollarin hiindiirlityii 25-50 sm-o ¢atir. Bu senozlarin torkibinds Petrosimonia
brachiata (Pall.) Bunge, Eremopyrum tritceum (Gaertum) Nevski va E.Orientale (L.) Jaub.et Spach, ¢ox nadir
hallarda (comi 11 yerds) iSo Anabasisi aphylla L. da istirak edir. Nadir hallarda rast golinon bu név
yarimkolcuq olub, hiindiirliyyli 30-55 sm-o catir. Eldar qorugunda soranli sohralarinda 6ldiirgon formasiyasi
(A.aphylia), tstiinlik togkil edir. Yarpagsiz oldiirgan bitkisi 25-60 sm hiindiirliklii kolcuq olub ikinci yarusun
osasini toskil edir.

Burada 2assosiyasiya miioyysnlosmisdi.

1Tamiz Gengizlik ( Salsola ericoides)

2.Gongizlik-Efemerlik(.Salsola erocides+ Bromis yaponicus+Eremopyrun orentale+Hordeum leporinum)

Yovsanli sohralar (Artemisieta fragrans Willd ). Tadqiqat rayonunda birlagsmalori ¢ox olmagla genis saha
tutur. Ensiz zolaqlar soklinds orazinin goarb va sorq sorhadlarini birlogdirir. Simal va simal-gorba dogru bu ensiz
zolaqglar enlilasir, bir qadar getdikdon sonra koskin ensizlogorok nazik dillor soklinds bozqirlarin igarilarine
girir(5). Bu dillordan ikisi Elloroyugu dagmin yaxmhginda yoxa ¢ixsa da, biri qorba dogru iraliloyarok[4,6]
Eldar ¢6liintin simal-garb sorhadlorini asib kegir. Tadqiqat orazisindo tomiz yovsanliga rast galinmir. Onlar
yalniz efemerlor vo efemeroidlorlo birlikdo miisahido edilir. Torpaq Ortiiyiintin tipindon asili olaraq onlarin
efemerlorla birlikdo amala gotirdiklori sinuziyalarda xitisusi mikromiihit yaranir ki, bu da yaz va payiz aylarinda
Eldar ¢6liine xiisusi gozallik verir.Yarimsohralardan forqli olaraq sohralarda sinuziyalar lokalor soklinds tosiikkl
tapmigdir. Yarimkolcugqlar, xamefitlor, atirli yovsanlar landsaft dominantlaridir. Bitkilor torpaq ortiiyt tizarinda
bir-birindan bir godar arali yerloasir. Onlarin arasinda iss zaif inkisaf etmis efemerlors rast golinir [4]. Yovsanl
Sohralarin formalasmasinda onlarin rolu ohomiyystsizdir. Burada floristik torkib comi 32 névden ibaratdir.
Qeyd olundugu kimi bitkilor 6rtilk amola gotirmir, senoz agidir, imumi proyektiv ortilk 40-45%, nadir hallarda
iso 50%-o catir. Bizim torafimizdon, bu formasiyada formalagmis 4 assosiasiyanin tosviri verilmisdir.
1.Yovsanli- Gangiz ( Artemisietum fragrans-Salsoletum nodulosa)Orazinin conub-sarqinds, xiisusan soran
torpaql kigik topalords tosokkiil tapmigdir. Sorhadlori gox mohdduddur. Senozda 3 yarus kaskin siiratds segilir.
Birinci yarus gongiz kollarindan ibarto olub ortiik yaratmuir: 1 m®-e 1-don 5-0 godor kol diisiir. Ikinci yarus
asasen soganaqli qirtic (Poa bulbosa L.), ligiincii yarus ise onun yarpaglari ils tomsil olunur.

2. Yovsanli-Efeimerli (Artemisia fragrans-efimerae.) Diizonliklords rast galinir. Birinci assosiasiyaya nisbaton
boylik saholords yayilmisdir. Burada bitki sixlig1 yiiksokdir. Birinci halda oldugu kimi burada da st yarus
yovsanli kollarindan amalo galmisdir (40-50%).

3. Yovsanli-Agacvari soran (Artemisia fragrans-Salsoletum dendroides) Ovvalki asosiasiyalardan forgli
olaraq burada budaqli qisotu (Petrosimonia.brachiata(Pall)Bunge ¢ox yayilmisdir. Osason 5-37 sm hiindiirlilyii
olan birillik ot bitkisi kimi taninan P. brachiata torpaqda six ortiik amala gatirir (40-50%) va payiz aylarinda
niimuns meydangalarinda (1 km®) néve moxsus fardlorin say1 yiizlorla, minlorlo olur. Homin bitkilorin yalniz
15-30% mohsul vera bilir.

4. Yovsanli-yogynlagmis qarasoranli (Artemisietum fragrans -Halocnemum strobilaceum). Algaq hiindiirliklii
topalardo, xiisuson ¢inqilli topaliklords rast golinir. Yuxarida tosviri verilmis dii lik assosiasiyalarindan kaskin
forglonir. Burada gongizdon basqa digor coxillik kollara da tosadiif edilir S.glauca — lokali sorangs, A. aphylla
va s. Onlar seyrok sopelosmislor: 3-5 m? sahado 1 va ya 2 fardo rast golinir. Onlarin hiindiirlityii 25-50 sm, nadir
hallarda iso 1 m olur.
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NOTICO

Eldar diiziiniin sohra fitosenozlar1 6ziinomoxsus bitkilik tiplori yaratmagla otraf orazilords qis otlaglarinin
torkib hissosi kimi asas yem bazasidir. Orazi antropogen tasirloro moruz qalmast naticasindo son 15-20 il
arzinde giiclii deqradasiya prosesino ugramisdir, ¢iinki todgigat orazisinin otrafinda yerlogon Kasomon, Salahli,
Poylu, Qirmizi Samux, Qarabagli, Burunqovaq, kond sakinlarinin oasas mosgullugu heyvandarliqdir. Orazinin il
boyu istifado olunmasi vo yaxsilagdirilmasi todbirlorinin elmi ssaslarla aparilmamasi, deqradasiya prosesini
intensivlogorok tobii bitki Ortiiyliniin botaniki torkibinin doyigsmosina sobab olur. Bu iss, faydali bitkilor
genofondunun siradan ¢ixmasi ilo naticalonir. Biitiin bular1 nazors alaraq orazinin miivoqgsti olarag 3-5 illiya
dinca qoyulmasi va ya arazinin bir hissasi yasaqliq olmasi daha mogsods uygundur.
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PE3IOME
Iycrbinnas PacTuresbHocTh Jibaapckoil Ctenn
A.X.Barupopa’
Azepbaiioncanckuti I'ocydapemeennviii Aepapuoiii Yuusepcumem™

Ho HemaBHero BpemeHH (iopa Onpaapckol crenu Oblla W3BECTHA CBOMMH  IOJYIYCTHIHHBIMU
pactenusiMu. Tak, MOMYNMyCTBIHHBIE pacTeHUst (PIOpbl DIbAAPCKOM CTENW M3-3a M3MEHEHHH OJaronmpusTHBIX
YCIIOBUH OKpY>Kalolel cpeabl ObUTM BHITECHEHBI M Ha €ro MecTe ObUTH c(hOpMHUPOBAHBI ITyCTHIHHBIE PACTCHHSI.
Kcepodursl ramodutsl u reinokcepouThl SBIAIOTCS THUIMYHBIMH JOMHHAHTHBIMH M CYOJOMHMHAHTHBIMH
IIPEACTABUTENAMA PACTUTENIBHOCTH ITyCTBIHHOM. Bce mpoucxondiue W3MEHEHMs SBISIOTCS Pe3ylbTaToOM
OITYCTHIHUBAHUS U U3MEHEHHUS MPUPOAHOTO KOMITIEKCa 3aCyIUINBBIX TeppuTOopuid. B Teuenume mocnennux 10-
15 net cocTaB M CTPyKTypa TakOTrO THUMA PAaCTEHHs CTOJIKHYJIMCh CO MHOTUMH M3MEHEHHSIMH, IPOTUBOCTOSB
0oJiee MOIIHBIM HETaTHBHBIM BO3JCUCTBHUSM. TakuM 00pa3oM, Ha OCHOBE U3YyUEHHBIX MaT€pPHaJIOB ITyCThIHHAS
PacTUTENBHOCTh NOJAPA3EIsIeTCs Ha 2 THIIA: MOJILIHHAA NYCHIbIHA U COJISIHAS IIyCThIHA.

Knwoueswvie cnosa: Dnvoapckas cmens, nycmuits, NOAYHYCMBIHA, 3ACYXa, HeOOCMAMOK 61a2u, 3ACOJIeHHAsA
nouea, cepulii, KOpU4Hesblll, NObIHb, IPeMepHOoe, 3UMHSSL MPABA, CONAHAS NYCTNBIHS, OOMUHUPYIOWUT NA3VX

SUMMARY
Desert Vegetation of Eldar Steppe
A.Kh.Baghirova"
Azerbaijan State Agrarian University”

Flora of Eldar steppe was known for its semi-desert plants on the site of the modern desert plants till the
nearest past. So, semi-desert plants of flora of Eldar were ousted due to changes of favorable environmental
conditions and desert plants were formed in its place.

Xerophytes, halophytes and xerohalophytes are the dominant and semidominant desert vegetation. All the
changes that occur here are revealed in the process of desertification and changing of natural complex of arid
areas. This type of plant faced with many changes in terms of composition and structure enduring more
powerful negative influences during the last 10-15 years. Thus, desert plants on the basis of studied materials
are classified into 2 types: sagebrush desert and salt desert.

Key words: Eldar steppe, desert, semidesert,drought, lack of moisture, saline soil, gray,
brown,wormwood, ephemeral, ephemeroid, winter grass, saline desert, dominant sinusia
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