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Quraqliq biitiin diinyada bitkilorin mohsuldarh@m vo donin keyfiyyatini asagi salan asas stres
amillorindon biridir. Arpa bitkisi zongin genetik miixtolifliyo malik olub atraf miihitin slverissiz
amillarina qars1 kontrast genotiplorin cavab reaksiyalarimi qiymotlondirmak iiciin miihiim moanbadir.
Antioksidant metabolizm bitkilorin quraghga cavab reaksiyalarinda shomiyyotli rol oynaya bilir.
Tadqim olunan isin maqsadi quraqlq stresi zamam antioksidant fermentlor saviyyasindo askar olunan
forqlor oJsasinda arpa genotiplorinin quraqhga davamhliq variasiyalarinin miisyyon edilmasi
olmusdur. Torpaq quraqhgina moruz qalmis 4 arpa genotipinin yarpaqlarinda katalaza (KAT),
askorbatperoksidaza (APQO), gliitation-reduktaza (QR) vo superoksiddismutaza (SOD) fermentlorinin
faalliqlar v izoenzim tarkiblori 6yranilmisdir. Quraqhga moruz qalmis bitkilordo KAT va SOD-un
foalhiglar1 artmms, APO-nun faallig: iso azalmsdir. Kaskin quraqhq soraitindo QR-in iimumi faalhg K
2778 va St. Qarabag 7 genotiplorindo artms, yerli Ne77 vo St.Pallidum 596 genotiplorindo iso
azalmigdir. Normal suvarma saraitinds becarilon niimunalarls miiqayisads stres zamani fermentlorin
izoenzim torkibindo asash forqlor (yeni izoformalarin omalo golmosi vo yaxud itmoasi) miisahida
edilmomis, lakin elektroforetik spektrlords uygun izoformalarin intensivliyi artmsdir.

Acar sozlar: Hordeum vulgare L., quraqliq stresi, oksigenin aktiv formalari, antioksidant fermentlar,

izoenzim torkibi
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Digor donli bitkilorlo miiqayiseds, arpa don va
samanimin keyfiyyoti baximindan yem bitkisi kimi
daha dayerlidir. Biitiin diinyada kond tesorriifati
bitkilorinin mohsuldarligimmi vo donin keyfiyyatini
asag1 salan osas stres amillorinden biri quraqliqdir
(Aranjuelo et al., 2011; Li et al, 2013). Iglim
dayisikiliklori iizro foaliyyoat gostoron miixtolif
Dovlotlorarast Qruplarin ekspertlori torofindon iroli
siiriilon prognozlara osason, golocokdo yagntilarin
daha da azalmasi vo naticods evapotranspirasiya
proseslarinin giiclonmasi gdzlenilir (Solomon et al.,
2007). Molumdur ki, bitki organizmindo su qithigi
kimi stres amilin tosirindon bas veran oksidlosdirici
proseslar naticasinds oksigenin faal formalari (OFF)
olan superoksid (O,"), hidrogen peroksid (H,0O,),
hidroksil radikallar1 (OH") vo atomar oksigenin ('O,)
miqdan siiratlo artir (Faize et al., 2011). Hiiceyrada
OFF ilo antioksidant fermentlor arasinda moévcud
balansin  pozulmasi  bir sira  oksidlosdirici
zadslonmolorin amals golmosine zomin yaradir. OFF
olduqca yiiksok aktivliys malikdir vo onlarin artiq
miqdart membran lipidlori, ziilallar vo nuklein
tursularina ohomiyyatli dorocads tosir gdstororak
ciddi zadslonmolora gotirib ¢ixarir (Apel and Hirt,
2004). Bitkilor OFF-larimin zadoloyici tasirini

aradan qaldira bilocok giiclii antioksidant sistemo
malikdirlor ~(Joseph and Jini, 2011). Bitki
orqanizminds yaranan OFF-larin toksiki tosirino
qarsi foaliyyat gOstoron fermentativ
(superoksiddismutaza, katalaza, askorbat-peroksida-
za, qlitationreduktaza va s.) va geyri-fermentativ
(askorbin tursusu, tokoferol, glutation, fenol birlas-
moalari vo s.) antioksidant sistemlor mévcuddur. Bir
qayda olaraq, her hiiceyro kompartmenti konkret
OFF-ni zorarsizlogdira bilon bir vo ya bir nego
fermentativ foalliga malikdir. Antioksidant ferment-
lor praktiki olaraq hiiceyranin biitliin kompartmentlo-
rinde OFF-ini detoksikasiya edarak, bitkinin miidafio
sistemindo ohomiyyatli rol oynayir (Mittler, 2002;
Ahmad et al., 2010).

Son on il arzinds bitki orqanizminin oksidlag-
dirici stresa garsi cavab reaksiyalarinin molekulyar-
genetik mexanizmlori daha dorin gokildo Oyranil-
misdir. Miioyyan edilmisdir ki, bitkilorde 150-don
artiq gen OFF-in detoksikasiyasinda istirak eden
fermentlorin sintezini kodlasdiraraq yiiksok togkil
olunmug OFF gen sobokasini amalo gatirir (Mittler
et al., 2004). Bitkilorin antioksidant miidafio sis-
temlorini kodlasdiran bazi genlor artiq klonlasdirila-
raq, transgen xatlorin alimmasinda istifade olunur
(Sarovar et al., 2005). ©Otraf miihitin slverissiz stres
amillorine qars1 yiiksok davamliligin sldo olunma-



sinda hiiceyrodo osas funksiyalara cavabdeh olan,
yani hiiceyra komponentlorinin qurulusunu saxlaya
bilon genlorlo aparilan manipulyasiyalar bdyiik
ohomiyyat kosb edir.

Bu istigamotds miiasir adebiyyat malumatlarinin
tohlili gostormisdir ki, stres amillorine garst imumi
cavab reaksiyast movcud deyildir (Fayez and Bazaid,
2014; Amini, 2013; Faize et al., 2011; Ashraf, 2010).
Antioksidant sistemin eyni bir stres amiline gqarst
cavab reaksiyasi bitkinin noviinden, onun yast vo be-
corilmo soraitindon asilidir (Polesskaya, 2007). Eyni
zamanda antioksidant sistemin cavab reaksiyasi stre-
sin miiddati ilo do miioyyon edilir (Aranjuelo et al.,
2011; Ashraf, 2010; Fu and Huang, 2001).
Antioksidant sistemin oksidlagdirici stresa garsi cavab
reaksiyasi bitkinin fizioloji voziyyati ilo determins
olunan fermentlorin foalligindan da asilidir (Shao et
al., 2005).

Yuxarida qeyd olunanlari nozars alaraq, toqdim
olunan isin asas moqsadi torpaqda su qitlig1 soraitin-
do yetigdirilon miixtolif arpa genotiplorinds antioksi-
dant fermentlorden katalaza, askorbat peroksidaza,
gliitation reduktaza vo superoksiddismutazanin foal-
liglarinin va izoferment torkibinin tadqiqi olmusdur.

MATERIAL VO METODLAR

Tadqiqat obyekti kimi, Nutans nov miixtalifli-
yins aid St.Qarabag-7 va Ne 77 yerli, Pallidum nov
miixtolifliyine aid Pallidum-596 vo K-2778
genotiplori  gotiiriilmiisdiir.  Bitkilor Azarbaycan
Elmi-Todgiqat Okingilik Institutunun  Calilabad
Bolgo Tacriiba Stansiyasinda normal suvarma va su
qithgt soraitinds becorilmisdir.

Katalaza fermentinin faalliginin tayini

Katalazanin (KAT) faalliginin toyini iigiin 1 q
yarpaq toxumast 10 ml 50 mM kalium-fosfat
buferinds (pH 7.0) azilmisdir. Homogenat filtrasiya
edilmis vo 10 doqige orzindo 8000 g-do
sentrifuqalagdirilmigdir. 2,9 ml fosfat buferinin (pH
7,0) lizorino 25 mkl alinmis ferment ekstrakti
tokiilmiisdiir. Olgmadon qabaq bu mohlula 90 mkl 3
%-1i H,O, olava edilmisdir. Spektrofotometrds 1
daqiqe arzinds 240 nm dalga uzunlugunda optik
sixligin diismosi Ol¢iilmiigdiir. Fermentin foalligi
molyar ekstinksiya omsali £=39,4 mM'sm’
osasinda mmol/(q-deq) vahidinds hesablanmigdir
(Kumar and Knowles, 1993).

Askorbatperoksidaza fermentinin faalliginin tayini
Askorbatperoksidazanin (APO) foalligini toyin

etmok tiglin 1 q yarpaq gotiiriilmiis va soyuqda 10 ml
50 mM kalium-fosfat buferindo (pH 7,6) ozilmisdir.
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0,3 q PVP olavo edildikdon sonra siiziilmiis vo 10 do-
qige arzinds 12000 g-do sentrifuqalagdirilmigdir. Re-
aksiya qarisigmin torkibinde 50 mkM 0,1 mM H,0O,,
2,55 ml 50 mM fosfat buferi (pH 7,6) vo homogenati
sentrifuqalagdirdigdan sonra alinan bitki ekstraktindan
300 mkl gotiiriilmiisdiir. Optik sixliq ULTROSPEC
3300 PRO (“AMERSHAM?”, ABS) spektrofotome-
trindo, nozarat kimi fermentsiz ekstrakt gotiiriilorok
290 nm dalga uzunlugunda 6lglilmiisdiir. APO-nun
foalliq 6l¢iisii kimi reaksiyanin ilk 30 saniyasindo op-
tik sixhigin diigmosi gotiiriilmiis vo molyar ekstinksiya
omsali kimi 28 mM’'sm"' nozero alinaraq,
mmol/q-daq vahidinds hesablanmigdir (Nakano and
Asada, 1981).

Qliitation reduktaza fermentinin faalliginin tayini

Qlitation  reduktazanin ~ (QR)  foalligt
spektrofotometrik isulla 340 nm dalga
uzunlugunda oksidlogmis qliitationun istiraki ilo
NADFH-in  oksidlogsmasi  asasinda  miioyyan
edilmigdir (Yannarelli, 2007). Reaksiya miihitindo
100 mM fosfat buferi (pH 7,8), | mM EDTA, 0,2
mM NADF H va 0,5 mM oksidlogmis qliitation
olur. Optik sixliq 10 deqige miiddstinds
Olciilmiisdiir. Fermentin aktivliyi mkmol/(mq daq)
ilo Ol¢iiliir, osas molyar ekstinksiya omsali &=6,2
mM 'sm™ gétiiriilmiisdiir (Yannarelli, 2007).

Superoksiddismutaza
tayini

fermentinin  faalliginin

Superoksiddismutazanin (SOD) faalligini toyin
etmok tiglin spesifik kitdon (SOD Assay Kit-WST,
Sigma-Aldrich) istifado olunmusdur. Bitki hiiceyra-
larindo SOD-un bir ne¢s izoformasit mévcuddur. Fer-
mentin sitozol formasi todqiq edilmisdir. Cokilmis
yarpaglar 50 mM kalium-fosfat buferindoe (pH 7,8)
homogenlasdirilmisdir. Homogenat sentrifuqalasdiril-
mis, supernatantdan SOD-un sitozol formasini 6ziin-
do saxlayan garisiq kimi istifade olunmugdur. Optik
sixliq 450 nm dalga uzunlugunda toyin edilmisdir .

Ziilallarin miqdarinin tayini

Ziilallarin  miqdarn Sedmak metoduna
osaslanaraq, Kumasi-G250 rongloyicisindon vo
gliserindon istifado etmoklo (1:1) toyin edilmisdir
(Sedmak and Grossberg, 1977).

Fermentlarinin keyfiyyat torkibinin elektroforetik
tayini

Askorbatperoksidaza vo katalazanin aktivlik-
lorinin keyfiyyot doyiskenliyi Lemmli metoduna
osason (Laemmli, 1970) nativ poliakrilamid gel
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(PAAG) clektroforez tisulu ilo Oyronilmisdir.
Ziilallarin miqdar1 Sedmak metoduna osason
(Sedmak and Grossberg, 1977) miioyyan olunmus,
standart ziilal kimi o6kiiziin zoerdab albuminindan
istifads edilmigdir. Elektroforez 0,75 mm qalinliga,
8 sm hiindiirliiys malik 7%-1i (KAT iigiin) vo 10%-
li (APO ftigiin) PAAG-ds Tris-HCI buferinds (pH
8,3) 3 saat 4°C temperaturda 30 mA sabit
coroyanda SE 250 (“Amersham Biosciences”,
ABS) cihazinda aparilmigdir.

Askorbatperoksidazanin izoenzim torkibi Mit-
tler vo Zilinskas metoduna osason (Mittler and
Zilinskas, 1993) toyin edilmis, elektrod buferino 2
mM natrium askorbat alavo edilmisdir. Elektrofo-
rezdon sonra gel torkibinds 2 mM Na-askorbat olan
50 mM kalium fosfat buferinds (pH 7,0) 30 doqiga
inkubasiya olunur. Bundan sonra gel 20 daqiqo tor-
kibindo 4 mM Na-askorbat vo 2 mM H,O, olan 50
mM kalium fosfat buferindo (pH 7,0) saxlanilmis,
daha sonra torkibindo 28 mM TEMED v»s 2,45 mM
nitro tetrazolium mavisi olan 50 mM kalium fosfat
buferinds (pH 7,8) ag fonda mavi xattlor goriinana
gador inkubasiya olunmusdur.

Katalazanin izoenzim torkibini toyin etmak {igiin
gel 1% K3[FC(CN)6], 1% FCC13 Nl 3,27 mM H202
mohlulunda 20 doaqiqs qaranliqda saxlandiqdan sonra
isiga kecirilir vo tiind gdy fonda sar1 xattlor goriinona
godor inkubasiya olunmusdur (Woodbury et al.,
1971).

NOTICOLOR VO ONLARIN MUZAKIROSI

Normal suvarma va quraqliq soraitlorinds becs-
rilon arpa genotiplorinin antioksidant sisteminin foal-
liginda shomiyyatli forqlor miisahids edilmisdir. Bit-
kilorin oksidlosdirici streso qarsi miidafis sistemindo

osas rol oynayan antioksidant fermentlordon biri
katalazadir. Bu ferment hidrogen peroksidin siirotli
utilizasiyasin1 tomin edir (Mhamdi et al., 2010).
Buna goro do normal suvarma vo quraqliq stresi
zamani Nutans ndv miixtalifliyine aid St.Qarabag-7
vo Ne 77 Yerli vo Pallidum név miixtslifliyino aid
St.Pallidum 596 vo K-2778 genotiplorindo katalaza
fermentinin  foallig1 toyin edilmisdir (Sokil 1).
Normal suvarilan bitkilorde katalazanmn foalliginda
ohomiyyetli  forglor miisahido  edilmomisdir.
St.Qarabag-7  genotipindo  digor  genotiplorlo
miiqayisodo katalazanin foallig1 bir qodor yiiksok
(140£12 mkMol/mq.daq), Pallidum-596 genotipinda
isa nisbaten asagi olmusdur (90+10 mkMol/mq-daq).
Ne 77 Yerli vo K-2778 genotiplorinds normal
suvarma zamani katalazanin faalligi demoak olar ki,
eyni qiymato malik olmusdur.

Quraqliq stresinin tosirino moruz qalmis biitiin
genotiplordo  KAT-in foalligi yiiksok olmusdur.
St.Qarabag-7 genotipinds normal suvarilan bitkilorlo
miigayisado su qithigr zaman katalazanin foalligi 2
dofayadok artmig vo 260+24 mkMol/mq.daq toskil
etmigdir. Ne 77 Yerli vo K-2778 genotiplorinda
normal suvarma zamani oldugu kimi, quraqhigin
tosirindon katalazanin foalligi, demok olar ki, eyni
soviyyads yiiksalmisdir. Pallidum-596 genotipinda
su qithg zaman1 KAT-in foallig1 nisbston az artmis
vo 100+12 mkMol/mq-daq toskil etmigdir. Quraqliq
zamani katalazanimn yiiksok foalligi onun stress qarst
miidafis funksiyasi rolunu gostorir. Katalaza
fermenti xromoproteidlora aid olub, prostetik qrup
(qeyri-ziilal) kimi  oksidlosmis hem saxlayir.
Miibadils reaksiyalart zaman1 omsals galon hidrogen-
peroksid miioyyan qatiliglarda hiiceyrs tiglin toksiki
tosir gostorir. Katalaza fermenti hidrogen-peroksidi
zararsizlogdirarok, onu suya vo  qeyri-aktiv
molekulyar oksigens cevirir (Mittler, 2002).
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Sokil 1. Torpaq quraqligi zaman1 miixtolif arpa genotiplorindo katalaza fermentinin foalligi.
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Sakil 2. Torpaq quraqligi zamani miixtalif arpa genotiplorinds askorbatperoksidaza fermentinin foallig1.

Canli hiiceyralords katalaza fermenti ilo yana-
s1, hidrogen-peroksidi zorarsizlosdiron peroksidaza
fermenti do vardir. Lakin siibut olunmusdur ki, ka-
talaza 0z katalitik funksiyasini peroksidazadan asili
olmayaraq yerino yetirir. Peroksidlorin asagi soviy-
yalarinds 6z funksiyasini yerino yetiron peroksida-
zalardan forqli olaraq, katalaza peroksidlorin
yiiksok qatiliglarinda da effektiv tasir gostarir.

Bitkilarin oksidlosdirici stresdon miidafiosinda
askorbatperoksidaza fermenti do miihiim rol oynayir
(Najami et al., 2008; Sarvajeet and Narendra, 2010).
APO bitki hiiceyralorindo xloroplastda vo sitozolda
hidrogen peroksidin utilizasiyasinda acar ferment
rolunu oynayir. Arpa genotiplorinde askorbat-
peroksidaza fermentinin do faallig1 normal suvarma
va quraqliq soraitinde analiz edilmisdir (Sakil 2).
Normal suvarllma zamanmi St.Qarabag-7 genotipi
katalaza fermentinin maksimal foallig1 ilo xarakterizo
olundugu halda, askorbatperoksidaza fermenti iso
oksing, diger genotiplorlo miiqayisede minimal
foalliq gostarir (280+£22 mkMol/ mq-daq). Ayri-ayri
novmiixtolifliklorino aid olmalarina baxmayarag,
arpanin Ne 77 Yerli vo K-2778 genotiplorindo
askorbatperoksidaza fermentinin foalligi, demak olar
ki, eynidir vo uygun olarag Ne 77 Yerli ii¢iin -
640452 mkMol/mq-daq, K-2778 genotipi {iglin isa -
640+66 mkMol/mq-doq toskil edir. Maraqhdir ki,
katalaza fermentinin do faallig1 bu genotiplords eyni
giymoto malikdir. Arpanin  St.Pallidum 596
genotipindo normal suvarma zamant
askorbatperoksidaza fermentinin maksimal foallig1
miisahido edildiyi halda (660+£56 mkMol/mq-doq),
KAT bu genotipde minimal faalliq gétormisdir.

Quragligm arpa genotiplorinds askorbatperoksi-
daza fermentinin foalligina tosiri sokil 2-do gdstoril-

misdir. Sokildon goriindiiyii kimi, katalaza fermentin-
don forgli olarag, biitiin genotiplordo su qithiginin
tosirindon askorbatperoksidazanin faalligi asagi diis-
miisdiir. Bu zaman fermentin minimal faallig1 NeSt.
Qarabag-7 genotipindo (240421 mkMol/ mq-doq),
maksimal faalliq iso K-2778 genotipindo (360433
mkMol/mq-daq) miisahids edilmisdir. Su qithig sora-
itinds askorbat-peroksidaza fermentinin maksimal fa-
allig1 ilo xarakterizo olunan K-2778 genotipinds kon-
trola nazeron fermentin foalligi, toxminen 2 dofoys
goder asagi disiir. Stres zamani arpanin Ne 77 Yerli
vo St.Pallidum-596 genotiplorindo askorbatperoksi-
daza fermentinin foalligi eyni olmugdur.

APO askorbatin oksidlogsmosini kataliz edir va
monodehidroaskorbat (MDA) radikalinin meydana
golmasino  gotirib  ¢ixarir.  APO-nun  hiiceyra
daxilinds kompartmentlogsmasina gore 4 miixtolif
formasi ayird edilir: xloroplastlarda stromada hall
olmus forma (sAPX), xloroplastlarda tilakoidlo
birlosmis forma (tAPX), sitozol forma (cAPX) va
glioksisomal membran forma (gmAPX). Quraqliq
vo istilik  stresi zamani APO-nun foallignin
doyismoasi miixtolif miislliflor torafinden geyd
olunmugdur (Badiani et al., 1990). Eyni zamanda
hidrogen peroksidin APO-nun sitozol fraksiyasinin
genini induksiyalagdiraraq oksidlasdirici  stresin
tosiri zamani signallarm Otiliriilmasinds istiraki da
molumdur (Yoshimura et al., 2000).

Qliitationreduktaza bitkilerin antioksidant sis-
teminin miidafiasindo vacib ferment hesab edilir. O,
glutation-askorbat tsiklindo NADFH -1n istiraki ilo
oksidlosmis qlutationun borpasint kataliz edir
(Saruhan et al., 2009). Tadqiqat zamani qliitation-
reduktaza fermentinin foalligi da o6lgiilmiisdiir
(Sakil 3). Normal suvarilan bitkilor arasinda Ne 77
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genotipi QR-nin maksimal fallig1 (99+£10 mkMol/
mq-daq), K-2778 genotipi iso bu fermentin mini-
mal faallig1 (4246 mkMol/mq-daq) ilo xarakterizo
olunur. Normal suvarma soraitinds glutation-reduk-
tazanin foalligma gore araliq yerlori St.Qarabag-7
va St.Pallidum 596 genotiplaeri tutur.

Tadqiq edilon arpa genotiplorinin bir hisso-
sinda su qithigmin tosirindon qliitationreduktazanin
foallig1 artmis, digarlorinda isa, oksine, azalmigdir
(Sakil 3). Su qithgr zamani QR-in faalligr {igiin
maksimal gostorici  St.Qarabag-7  genotipindo
(15613 mkMol/mq-doq), minimal gostorici iso
St.Pallidum 596 genotipinds (152 mkMol/
mq-doq) miisahide edilmisdir. Quraqliq soraitindo
QR-in foalligma gors ikinci yerdo K-2778, ndvbati
yerds iso Ne 77 Yerli genotipi dayanir. Maraq do-
guran magamlardan biri do odur ki, bu genotiplorde
KAT fiigiin do eyni tendensiya miisahido edilmisdir.
Amma stres vo kontrol variantlarimi1 6z aralarinda
miiqayise etdikds, bir godor forqli monzsronin
sahidi oluruq. Belo ki, quraqligin tosirindon QR-in
foalliginda normal suvarilan variantla miiqayisada
on yiiksok artim (3 dofadon artiq) K-2778
genotipindo miisahido edilmisdir. St.Qarabag-7
genotipindo fermentin  foallig1, toxminon 2 dofo
yiiksalmisdir. Digor iki genotipds, quragqligin
tosirindan qliitation-reduktazanin foalliginda azalma
miisahido edilmisdir. Kontrol variantla miigayisodo
arpanin Ne 77 Yerli genotinde QR-in foalligt
stressin tosirindon az, St.Pallidum 596 genotipinda
iso ochomiyyatli dorocado (4 dofs) asagi diismiisdiir.

QR  bitkilorde 4 izoformaya malikdir va

miixtolif hiiceyro kompartmentlori ilo assosiasiya
toskil edir. Bu fermentin daha c¢ox miqdan
xloroplastlarla assosiasiyada olur, lakin sitozol va
mitoxondrilords do izozimlor agkar edilmisdir
(Romero-Puertas et al., 2006; Saruhan et al., 2009).
Superoksid radikalinin reduksiyast zamani amslo
golon hidrogen-peroksid sitoplazma, xloroplast vo
membranda askorbat-peroksidazanin igtiraki ilo
ayrilir. Bu zaman askorbatin oksidlagmasi bas verir:
2H,0, + askorbat — dehidroaskorbat + H,O, + O,.
Dehidroaskorbat reduksiya olunmus qlutationun
(QSH) istiraki ilo askorbat-reduktazan1 amala gatirir:
2QSH + dehidroaskorbat — QSSQ + askorbat.
Oksidlogsmis qlutation (QSSQ) 6z nodvbasinda
NADFH(H") istiraki ilo reduksiya olunmus
glutationa regenerasiya olunur: QSSQ + NADFH ' H"
— 2QSH + NADFH".

Superoksiddismutaza molekulyar oksigenin va
hidrogen-peroksidin omolo golmosi ilo gedon
superoksid radikalinin O,” dismutaza reaksiyasini
kataliz edir. SOD bitkilorin oksidlogdirici streso garsi
miidafis sisteminds an vacib fermentlorden biridir va
bitkilorin biitlin hiiceyralorinds rast golinir (Alscher
et al., 2002; Joseph and Jini, 2011).

Miixtolif arpa genotiplorindo superoksiddismu-
tazanin foalligina su qithgmin tesiri do todqiq
olunmusdur (Sakil 4). Normal suvarilma zamani Ne
77 Yerli vo K-2778 genotiplorindo superoksid-
dismutaza fermenti maksimal foalliq gdstormislor.
Bu soraitde fermentinin falliginin minimal qiymati
St.Pallidum 596 genotipindo miisahido edilmisdir
(8249 foalliq vahidi/mq ziilal).

B Kontrol

Stres

180

T
160
140 J‘

——

120

GR-nin foallig1 (mkMol/mq doq)

100

80 T :[
60 -

40 -

20

.

St.Qarabag 7

Ne 77 Yerli

St.Pallidum 596 K-2778

Sokil 3. Torpaq quraqlifi zamani miixtalif arpa genotiplorinds gliitation-reduktaza fermentinin foallig1.



Quraqligin Tasirina Maruz Qalmig Arpa Genotiplorinin

B Kontrol

Stres

120

100

SOD-un faallig: (faalliq vahidi/mq
ziilal)

11 II I II

St.Qarabag 7

Ne 77 Yerli

St.Pallidum 596 K-2778

Sokil 4. Torpaq quraqligi zamani miixtalif arpa genotiplorinds superoksiddismutaza fermentinin foallig1.

Sakil 4-don goriindiiyii kimi, tadqiq edilon arpa
genotiplorinde su qithginin tasirindon superoksid-
dismutazanin foallig1 artmigdir. Stres soraitindo su-
peroksiddismutaza fermentinin faallig1 li¢lin maksi-
mal gostorici St.Qarabag-7 genotipinds (100£13
foallig vahidi/mq ziilal), minimal gdsterici iso
St.Pallidum 596 genotipinds (93£8 foalliq vahi-
di/mq ziilal) miisahids edilmisdir. Qeyd etmok ma-
raqlt olar ki, stres zamani qliitation-reduktaza fer-
menti {i¢iin do eyni tendensiya miisahido edilmisdir.
Quraqliq soraitindo superoksiddismutaza fermenti-
nin faalligina gore ikinci yeri Ne 77 Yerli genotipi
tutur. Novboti yer arpanin K-2778 genotipino aid-
dir. Stres v kontrol variantlarin1 6z aralarinda mii-
qayise etdikds, bir az forqli menzers miisahids
olunur. Belo ki, stresin tasirindon, superoksiddis-
mutazanin foallifinda on yiiksok artim St.Qarabag-
7 genotipinde miisahids edilir. Bu genotipds fer-
mentin faallig1l, normal suvarilan variantla miiqayi-
sodo toxminon ~1,2 dofs yliksolmisdir.

Bir ¢ox miialliflor terafindon miixtalif stres-
sorlarin tosiri zamani SOD-un antioksidant miidafio
sisteminds asas rol oynadigi gostarilir (Raychaudhuri,
2000; Alscher et al., 2002). Bununla yanasi, SOD-un
su qithigma qarst miixtolif reaksiya gostoron miixtolif
izoformalar1 var.  Vigna bitkisinde MnSOD va
FeSOD-un aktivliyi su qithigma cavab olaraq siiratlo
artir, bu zaman Cuw/ZnSOD-un aktivliyi doyismoz
qalir (Brou et al., 2007). Malumdur ki, SOD fermenti
multimer metalloproteindir vo bu fermentin aktiv
markozindo yerloson metalin tipindon asili olaraq
miixtolif izoformalar1 vardir. Odebiyyat monbasloring
goro SOD-un on genis yayilmis izoformasi aktiv
morkazindo mis-sink (Cu/Zn-SOD), mangan (Mn-
SOD), domir (Fe-SOD) va nikel (Ni-SOD) saxlayan
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formalardir (Faize et al., 2011). Bitki hiiceyralarinda
miixtolif stres amillorine qarsi SOD-un induksiya
olunmas1 onun bitkinin miidafio sisteminde asas rol
oynadigim gostorir. Umumiyyatlo, su qithigi zamani
superoksid radikallarini utilizo etmok iiclin SOD-un
foalligr artir. Molumdur ki, duzluluq seratininde veo
digor alverissiz miihit amillorinin tasiri zamam bitkido
yaranan oksidlogdirici stress qarsit miixtolif mexa-
nizimlor foaliyyot gostorir. Oksigenin oksidlogsmasi
SOD iigiin substrat amalo gotirmokdon slava, miixtolif
mexanizmlarin iga diismasina sabab olur.

Belalikla, normal suvarma va su qithgi seorait-
lorindo dord miixtalif arpa genotipindo antioksidant
miidafio sisteminin osas fermentlorinin tadqiqi
naticasindo aydin olmusdur ki, quraqliq stresinin
tosirindon katalaza vo superoksiddismutaza fer-
mentlorinin foalliglart todqiq edilon arpa genotip-
lorinds yiiksolmis, askorbatperoksidaza fermentinin
foallig1 ise, oksine, su qitligr zamani azalmigdir.
Qliitationreduktaza fermentinin foallig1 quraqliq
stresina cavab olaraq, St.Qarabag-7 vo K-2778 ge-
notiplarinds yiiksalmis, Ne 77 Yerli vo St.Pallidum
596 genotiplorinds iso agagi diismiisdiir.

Torpaq quragqligi seraitinds arpa genotiplorindo
antioksidant fermentlorin elektroforetik spektrlori do
tadqiq edilmisdir (Sokil 5). Fermentlorin elektro-
foretik  spektrlorindo nozoro c¢arpacaq keyfiyyot
farqlori (elektroforeqramda olava xotlorin amols gol-
masi vo ya itmasi) agkar olunmamigdir. Lakin kon-
trol variantla miiqayisodo streso moruz qalmis arpa
yarpaqlarmin elektroforetik spektrlorindo  uygun
izoformalarin intensivliyi artmigdir (Sakil 5 va 6).

Sokil 6-dan goriindiiyii kimi, arpa ciicartilorinin
elektroforetik spektrlorinde  APO-nun miitohorrik-
liyina gore forqlonen iki (Rf 0,89 va Rf 0,96),
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katalazanin isa bir izoformasi miisahido olunmusdur.
Analoji naticalor digor miolliflor torafindon do
alinmisdir (Kim et al.,, 2005; Domanskaya et al.,
2009).

Sokil 5. Torpaq quragligt zamani arpa genotiplorinin
yarpaqlarinda katalaza fermentinin izoenzim torkibi: 1-
K-2778, 2- St. Pallidum 596; a — suvarilan, b — quraqliq.

R-rongloyici

Sokil 6. Torpaq quraqligi zamani arpa genotiplorinin
yarpaqlarinda askorbatperoksidaza fermentinin izoenzim
torkibi: 1 - K-2778, 2 — St.Pallidum 596 sortu; a —
normal suvarma, b — quraqliq; APO1, APO2 — fermentin
uygun izoformalari; R — ranglayici.

Belalikla, aparilan todqiqatlar zamani olds olu-
nan molumatlar osasmda bels naticays golmak olar ki,
arpa genotiplorinin quraqliga davamliligi onlarm anti-
oksidant miidafio sistemi ilo six baghdir. Bozi
oksidlogsmso stresi fermentlorinin foalliglar ilo onlarm
coxsayli izoenzimlorinin miiqayissli analizinin &yrs-
nilmesi istiqgamotindo apardigimiz biokimyovi todqi-
qatlar quragliq soraitindo arpa bitkisinds bu fermen-
tlorin fermentativ foalliglarii qiymotlandirmayas va bu
gostaricini fizioloji vo morfoloji proseslorlo slagalon-
dirmoys imkan verir. Quraqliq zamani antioksidant
fermentlorin foalliglarmm va izoenzim torkibinin ko-
miyyat vo keyfiyyst doyismalori arpa bitkisinin eks-
tremal soraitdo 0z hoyati funksiyalarini1 vo homeostazi
goruyub saxlamasini tomin edir. Aparilmig tadqiqat-
larin naticalari bitkilords quraqliga davamliligm qiy-
motlondirilmasi {i¢lin yeni test sistemlorin yaradil-
masinda nazari asas rolunu oynaya bilar.
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Hccnenopanne AxktuBHoctu u U3odepmentHoro CoctaBa AHTHOKCHIAHTHBIX ®PepMeHTOB B JIUCThSAX
I'enotunos Slumens (Hordeum vulgare L.), IlonBep:xenubix Bo3aeiictBuio 3acyxu

.M. I'yceitrosa', M. 5. Hacpymmaesa®, C.M. Pycramosa’, JI.P. Amnesa', JI.A. Annes'

! Hnemumym 6omanuxu HAHA
2HHcmumym eenemuueckux pecypcogs HAHA

3acyxa SIBISETCSI OJJHUM M3 OCHOBHBIX CTPECCOBBIX (PaKTOPOB, CHMKAIOUIMX YPOXKAHMHOCTh W KayecTBO 3EpHA
pacteHuii Bo BceM Mupe. SlumeHsb, 00nagast 60raTblM TeHETHYECKUM Pa3HOOOpasteM, SIBISETCS BaXKHBIM 00BeK-
TOM JUI OLIEHKHM OTBETHBIX PEaKLUil KOHTPACTHHIX I€HOTHUIIOB HA HEOJAronpusTHbeIe (DaKTOPBI OKpYyKarolIeh
cpenbl. AHTHOKCHIaHTHBI MeTabO0JIM3M MOXKET CHIrpaTh BAXKHYIO POJIb B OTBETHBIX PEaKIMsIX PacTeHUH Ha 3a-
cyxy. ['maBHOI 1enbi0 JaHHOW paboTHI SIBISUIOCH OMpeelIieHHE BapHalliii 3aCyX0yCTOHYNBOCTH T€HOTUIIOB STU-
MEHsI Ha OCHOBE BBISIBJICHHBIX Pa3IMuvii B yPOBHE aHTHOKCHIAHTHBIX (pepMeHTOB BO Bpems 3acyxu. Hccaeno-
BaHBI AKTUBHOCTH M M30()€pPMEHTHBIN COCTaB aHTHOKCHIAHTHBIX (epMeHToB Karanassl (KAT), ackopbaTmepok-
cunasel (AI1O), rmyratnonpenykrassl (I'P) u cymepokcunaucmyrassl (CO/l) y 4 TeHOTUIOB STUMEHsI, TOBEP-
KCHHBIX MOYBCHHOM 3acyxe. Ilpm 3acyxe y Bcex reHOTHIOB HaOmronanoch moBblmieHue akTuBHOCcTH KAT n
CO/l, u B 1O e BpeMs cHmKeHHe aktuBHOCTH AIIO. B yCioBHAX cHIbHOM 3acyXu 001mas akTUBHOCTH I P y re-
HoturoB K 2778 u St.Kapabax 7 Obuia moBbIlIeHa, Toraa kak y reHoTunoB Ne77 Local u St.Pallidum 596, na-
00opoT, noHmwkeHa. [lo cpaBHeHHIO ¢ 0Opa3naMy, BHIPAIICHHBIMU MPH HOPMANbHBIX YCIOBHUSX, IIPH CTpecce
CYIIECTBEHHBIX Pa3Iuunuii B W30()EpMEHTHOM cocTaBe (0Opa30BaHWE WM MCYC3HOBECHHE HOBBIX M30(OpM) HE
HaOIIOIANIOCh, XOTA B AJMEKTPOPOPETUICCKUX CHEKTpax ObUla MOBBIIICHA WHTEHCHBHOCTH MOJOC COOTBETCT-
BYIOIIUX U30(OPM.

Kntouegvie cnoea: Hordeum vulgare L., 3acyxa, axmusHvle @opmsl KUciopooda, aHmMUOKCUOAHMHblE
pepmenmul, uzoghepmeHmublii cocmas

Study of the Activity and Isoenzyme Composition of Antioxidant Enzymes in the leaves of Barley
(Hordeum vulgare L.) Genotypes Subjected to Drought Stress

L.M.Huseynova', M.Y.Nasrullayeva’, S.M.Rustamova', D.R.Aliyeva', J.A.Aliyev'

! Institute of Botany, ANAS
? Institute of Genetic Resourses, ANAS

Drought is one of the major factors limiting the yield and quality of crops worldwide. Barley characterized
by high genetic diversity constitutes a valuable source for assessment of the responses of contrast genotypes
to environmental constraints. Antioxidative metabolism plays an important role in plant responses to
drought. The main aim of the study was to define variations in drought-tolerance of barley genotypes based
on the obtained differencies in the levels of antioxidant enzymes during the drought stress. The activities and
isoform profiles of catalase (CAT), ascorbate peroxidase (APX), glutathione reductase (GR), and superox-
ide dismutase (SOD) were analyzed in four barley genotypes grown under soil drought. Drought stress
caused an increase in the activities of CAT and SOD in all studied genotypes, while APX activity decreased.
The total GR activity increased substantially in genotypes K 2778 and St.Garabag 7 and decreased in Ne77
local and St.Pallidum 596 genotypes under severe water stress. No detectable differences were observed in
the isoenzyme composition (appearance or loss of new isoenzymes) of plants subjected to soil drought in
contrast to control ones. However, the bands of corresponding isoforms in electrophoretic spectra were in-
tensified in stressed barley leaves.

Key words: Hordeum vulgare L., drought stress, reactive oxygen species, antioxidant enzymes, isoenzyme
composition
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dusuosornueckne Acnekrol AnantuBHoii Ctpaterun Pacrenni
TeikBbI K Bo3neiictBuio Meau B Y ciioBusix XJ0puaHoro 3acoaeHus

T.C. HIupBanu*, A.JI. Camenoa, M.A. Aunaruesa, U.T. [Tupues, X.JI. Canaena,
I'.X. ba6aeBa, B.M. Anu-3age

Unemumym 6omanuxu HAHA, baoamoapckoe wiocce, 40, baxy AZ1073, Azepbaiioocan,
*E-mail: shirvani_ts@hotmail.com

IIpoBeaeH aHaau3 crneM(PUKHA OTBETHBIX (PM3HOJTOTMYECKHUX PeaKUUil pacTeHNi THIKBbI HA MHAUBHU-
AyajbHOEe W KOMILIEKCHOE BO3/IeliCTBHE Me! M XJIOPUAHOrO 3acoseHusi. Onpeneasiin JUHeHHBIH pocT
Pa3JIMYHBIX OPraHOB PACTEHHUIl, HAKOIIEHHEe HMH 0HOMAacChl, pa3JIM4YHBIX GOpM a30Ta, PACTBOPHMBIX
0eJIKOB M TUHAMMKY AKTHBHOCTH NMPOTEOJUTHYECKHX (PEPMEHTOB B 3aBMCHMOCTH OT JAJIUTEIbHOCTH
BO3/elicTBUSA TOKCHKAHTOB (7, 14, 21 nn.). B caydae coBmectHoro aeiicreusa Cu m NaCl pacrenus uc-
NbITHIBAJIM CHHEPru4ecKuii, 6ojiee MHTEeHCUBHbIH MHruOMpyomuii 3¢ dexTt, 4eM 0T UX IPUMEHEHUS B
OTIeIbHOCTH. JTO NPOSIBJISJIOCh, KAK HA BHELIHEM BH/e pacTeHHUii (YMeHbIIeHHe TYpPropa pacTeHHuii,
NosIBJIeHHEe HEKPOTHYECKHX MATEH Ha JUCThSAX U MOTeMHeHUe KOPHei), TAK M HA yYMeHbIIEeHHH poc-
TOBBIX IAPAMETPOB H PE3KOM NaJeHHU HAKOILIEHUs1 0MOMacchl, 0eJIKOBOr0 a30Ta U 0eJIKOB, 0COOEHHO
B KOPHAX, B COXPAHEHMH B HUX AKTHBHOCTH NPOTECOJUTHYECKHX (pepPMEHTOB MOYTH HA YPOBHE KOH-
TPOJILHBIX pacTeHuii. Bce 3T0 cBHIeTEILCTBYET 0 CPABHUTEIBHO BHICOKOI BOCIPUMMYMBOCTH KOpPHeii
TBIKBBI K Me/lb-HHAYIHPYeMOH TOKCHYHOCTH, 0co0eHHO B mpucyTcTBuM NaCl u, B megoM, 0 HU3KOI

Bugocnenuduieckoii tojaepanTaoctu Cucurbita pepo k Cu B 3TUX yCI0BHSAX.

Knrwouesvie cnosa: Toikea, meds, X10puonoe 3acoietue, Cmpecc, O0meemHule peaKyuu pacmeHul

BBEJIEHHME

W3yueHne MeXaHU3MOB BBKHBAHUS W ajarra-
LUK PACTCHUH K MOJUTIOTaHTaM TEXHOTEHHOTO Mpo-
HCXOXKJICHUS B YCIOBUSIX 3aCONIEHUS C Ka)XIbIM TO-
JIOM TIpHOOpEeTaeT Bce OOJNBIIYI0 aKTyalbHOCTH B
CBSI3U C BCEBO3PACTAIOIINM TIOBCEMECTHO B MUpE, B
TOM 4Yrciie U B AsepOaiimkaHe, 3arps3HEHUEM TA-
xenpiMa MetamiaMua (TM) 3acoIeHHBIX TEppPUTO-
pHii, 3aHMMAIOMIMX 3HAYUTENEHOE MECTO B arpo-
9KOCUCTEMAX.

Bce Tspkenble MeTauibl, HE3aBHCHMO OT CTe-
MEHH MX BaKHOCTH U HEOOXOIUMOCTH JJISI pacTe-
HUH, IPH BBICOKUX KOHIECHTPALUIX (PUTOTOKCHUHBI
i ux pocra u paseutua (Moustakas et al., 1994;
Marschner, 1995). Meap OTHOCHTCA K TSDKEITBIM
MeTajiaM ¥ SBJISETCS IHUPOKO PACIPOCTPAHEHHBIM
3arpsi3HUTENIeM NPUPOJHOH cpenbl. Ee comepikanue
B ouBe (0T 20 10 2000 MT/KT TIOYBHI) SBJISETCS pe-
3yJITATOM HE TOJBKO AHTPOIOTEHHOW JIesTeIhHO-
CTH, HO M E€CTECTBEHHBIX MOYBOOOPa30BaTEIbHBIX
MIPOIIECCOB, T.K. OHA B BBICOKUX KOHIICHTPALUSIX
BXOJIUT B COCTaB psifa MOYBOOOPA3yIOMUX HOPOJ
(Flemming, Trevors, 1989; Boako u ap. 2010).
3arps3HeHne MOYB MEIbI0 B psle PEerHOHOB A3ep-
Oaitmkana (A6mepon, Cywmratieit, [llupsan, Mun-
redayp W Jp.) TIPEBbHIIIAET JOMYCTUMBIE €€ YPOBHH
B 10 pa3 (HaumoHanpHBIH TUIaH ASHCTBHI 1O OXpa-
He OKpyKaromiei cpensr, 1998).

Menp BXOIHUT B TPYIINY 3CCEHIMAIBHBIX die-
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MEHTOB, MPOSBIISIONINX KaK BBICOKYIO OHOJIOTHYE-
CKYI0 aKTHBHOCTb, TaK W BBICOKYIO CTEIEHb TOK-
cugHocTU. Bxons B coctaB mo MeHbiei mepe 30
(hepMEHTOB B Ka4eCTBE UX CTPYKTYPHOTO U KaTallu-
tnyeckoro komroHeHta (Flemming and Trevors,
1989; Yruela, 2009), B ciemoBsix kommdecTBax (10
MKT/T CyX. Beca) OHa HeoOX0oJruMa JJIsl HOpMaTbHOU
JKU3HEACSITETLHOCTH PACTeHUH: ISl UX POCTa, pas-
BUTHS M MeTa0oiau3Ma. B HUYTOXKHO MaJbIX KOIH-
yecTBax (HMKE 5 MKI/T CyX. Beca) BBI3BIBACT CIie-
muduueckue cumnrombl Cu-meduiura, OTpaxkaro-
IIeTOCS Ha MOJIOJBIX JIUCThSIX U PENPOTYKTUBHBIX
opranax (Yruela, 2009), Torna kak B U30BITOUHBIX
KOHIICHTpAIHsIX, 00J1aast BEICOKOH OKUCIUTEIHHO-
BOCCTAaHOBUTEIFHOW aKTUBHOCTHIO, OHa BBICOKO
TOKCHYHA ISl PACTUTENBHOTO OpraHu3Ma, BHI3BIBA-
€T OKHMCJIHUTEIbHBIA CTPECC M MPUBOIUT K Hapylile-
HUIO (U3NOJIOTO-OMOXMMHYECKUX MPOIECCOB U
dbyuxmmii knetkn (Marschner, 1995; Yruela, 2005),
B TOM 4HCJIEe a30THOrO U OeJIKOBOro oOMeHa
(Llorens et al., 2000; Demirevska-Kepova et al.,
2004; Xiong et al., 2006), HETAaTUBHO CKa3bIBAsICh
Ha KOJHMYECTBE W KaudecTBe ypokas (Maksymiec,
1997; Yruela, 2005). [1o ypoBHIO TOKCUYHOCTH IS
pacTeHui OHa 3aHMMaeT BhIcIiee MecTo B psiay Up-
BUHTa — BunbsiMca, pacnonaratomero TM 1o cre-
neHu ux gurorokcuaHoctH (Yruela, 2005).
Crparerus ajanTaiuy paCTCHUN K pa3THIHbIM
CTpeccopaM 3aBHCHT, KaK U3BECTHO, OT MX I'€HOTH-
ma, OT YPOBHS SKCIPECCUU CTPECC-3aBHCHUMBIX T'e-



HOB, PETyJHPYIOMUX (QyHKIHOHUpOBaHHE MOpGo-
JIOTUYECKUX, (PU3UOTOTUICCKUX U OMOXUMUICCKUX
MEXaHU3MOB, O0ECICUHBAIOIIUX POCT U Pa3BUTHUC
pactenuit B HeOmarompusaTHBIX yciosusax (Dajic,
2006; Pamrokuna u ap., 2007; Yruela, 2009). Oana-
KO (pU3NOJIOTO-OMOXUMHUYECKUE MEXaHU3MBI YC-
TOMYMBOCTU PAaCTEHUU K COBMECTHOMY JEHCTBUIO
IBYX YKa3aHHBIX ToBpekaaronmx ¢akropos (Cu u
NaCl) HaxomaTcsi Ha HAYAJIbHBIX CTaIUAX HX HC-
cnenosanus (El-Enany, 2001; Bonkos u mp., 2006;
2010). Ha ceromHAImHUN T€Hb OCTAETCS OTKPHITHIM
U BOIPOC, KaK 3aCOJICHHE BIUSACT Ha IOTJIOIICHHE
MEIM ¥ Ha €€ BO3JCHCTBHE Ha (PU3UOIOrO-
OMOXMMHUYECKUI CTaTyC PacTeHHUs, MOCKOJBKY IIO-
JIydeHHbIC JTaHHBIC MAJIOYHUCIICHHBI, (hparMeHTAPHBI
¥ MOpoy mpotuBopedar apyr npyry. [Ipenmomnara-
€TCsl, YTO OJTHOM M3 MPUYHH MTPOTUBOPEUUBOCTH pe-
3yJbTaTOB SIBISETCS HHU3Kasg cradmipHOCTh Cu-
XJIOPUJ KOMILUIEKCA B Cpele, BIMSIONIas Ha JIOC-
TynmHOCTh Cu JJIsl pacTeHHUI U Ha ee HaKOIUICHHE B
aux (Kholodova et al., 2010)

PocT 1 a30THO-0eTKOBEIN 0OMEH TpeaCcCTaBIIs-
I0T co0oii Hambojee SpPKO BbIpakeHHBIE MOp(do-
(uznonoro-onoxummdeckne (QYHKIUU SKH3HEEs -
TENBHOCTH PACTUTENBHOTO OpraHu3Ma. XapakTep
M3MEHEHUI ATUX TPOIIECCOB B MEPHOJ aJanTaruu
pacTeHHnii K TOBpexmarmuM (akropaM, Oymydn
MOP(OJIOTHUECKUMHA W METaOOIMIESCKUMHE TIPUCITO-
COOJICHHSMU K HHM, SIBJISETCS yAOOHOI 3KcHepu-
MEHTAJILHOW MOJIEIIBIO JUISL ONIPE/ICIICHUS UX POJH B
(hopMHpOBaHWY ATaNTHUBHOW CTPATETHH W YCTOW-
YUBOCTU PACTEHUW K BO3JECUCTBUIO HETaTUBHBIX
(hakTOPOB M MOUCKE TOJCPAHTHBIX K JICHCTBUIO 3a-
COJICHHSI U N30BITOYHBIX YPOBHEH MEIAH pPacTHUTEIh-
HBIX BUIOB.

B mpencraBneHHol paboTe MPOBEACH aHAIN3
cnenPUKN OTBETHBIX peakuuid pacreHndd Cu-
curbita pepo L. Ha MHOUBUAYAIbHOE M KOMILIEKC-
HOe BozfeiicTBre Cu M XJIOPUIHOTO 3aCOJICHUS HA
YPOBHE TaKHUX WHTETPAIBHBIX (U3UOJOTHISCKUX
MIPOIIECCOB, KaK JIMHEHHBIH POCT Pa3IMYHBIX Opra-
HOB pPAaCTEHUU, HAKOIUICHHEC UMHU OHWOMACCHI, pas-
JUYHBIX (OPM a30Ta, PACTBOPUMBIX OCIKOB M aK-
TUBHOCTH TPOTEOTUTUIECKIX (DEPMEHTOB.

MATEPHAJIBI U METOJBbI

OO0BbeKTOM HCClIeZIOBaHUSI B paboTe CITy KUIIH
KOPHH, HACTOSIINE U CeMSIOJbHbIC JTUCThs pacTe-
Hu#t TeIKBHI (Cucurbita pepo L.) copta «Ilepexpat-
Ka». [IaTunHEBHBIE IPOPOCTKH BBICAKUBAIU B IH-
taTenbHbId pacTBop Knoma (0,5 N, pH 6,0), cmycTs
7 nHEH pacTeHUs MepecakuBaJId B OIHOJIUTPOBBIC
(hapdhopoBbIe KPYKKH B 4 BapHaHTaX OIBITA:

1. Kontpons (muraTenbHelii pactBop - [1P);

2. IIP + NaCl (100MM)
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3. TIP +Cu (50 MmxM)

4, TIP + Cu (50 mxM) + NaCl (100MM)

B BapumanTax pacteHus BbIpanmmBanud g0 21
nas. [IpoOwr pacTenuit Opany Ha aHAJIKM3 Yepe3 Ka-
xkaple 7 mued (Ha 7, 14, 21 neHp) B Tpex OHONOrH-
YECKUX TTOBTOPHOCTSIX.

ConepxaHue pacTBOPUMBIX OENKOB, pa3iind-
HBIX (OpPM a30Ta B HA/J3EMHBIX U TOA3EMHBIX Op-
raHax pacTeHUH, U3MEHEeHHe HX MopdomeTpuue-
CKHX TIOKa3aTeleld M HaKOIUIeHWe OMOMACCHI, aK-
TUBHOCTH TPOTEONUTHIECKUX (PEPMEHTOB OIpese-
JISUTH TI0 OOUICTIPUHATHIM METOAMKAM, U3JI0KEHHBIM
panee (Iupsanu u ap., 2010).

PE3YJIBTATBI U UX OBCYXKIEHUE

Kak m B mpenmpimymux mcciIeToBaHUSIX COB-
MecTHOro BosnelicTBus TM u 3acosienus Ha ¢u-
3u0N0ro-onoxuMuieckuii craryc pacrenuit (Ilup-
BaHU U Ap., 2012; Annaruesa u np., 2013), uzyya-
JIUCHh TTapaMeTPhl POCTa Pa3IMYHBIX OPraHOB pacTe-
HUH THIKBBI, aKKYMYJIALIUS MU OMOMACCHI, PacTBO-
PUMBIX OETTKOB W pa3inuyHbIX (hopM azota (oOIero,
OCJIKOBOTO M HEOEIKOBOTO), a TaK)Ke THMHAMHKA aK-
TUBHOCTU TPOTEOJUTHUECKUX (PESPMEHTOB B 3aBH-
CUMOCTH OT JJIUTENFHOCTH BO3JCHCTBUS 000UX
CTPECCOpOB.

Poct pacrenuiil Ha 3Tane NpopoCcTKOB U MOJIO-
JIBIX PACTCHHIA SBIISETCS OJJHUM M3 CaAMBIX YyBCTBH-
TENBHBIX K JEHCTBUIO Pa3IMYHBIX HEOIarompHsT-
HBIX (DAaKTOPOB HMHTErPANbHBIX (PU3UOJOTHUCSCKUX
MIPOIECCOB, TICPBBIM JOJITOM, U3-32 CHUXKCHHS TPU
CTpecce MHTEHCHBHOCTH (DOTOCHHTE3a, CHHTE3a ac-
CUMIIIATOB WU HEOOXOAMMBIX JJISi pOoCcTa OEITKOBBIX
COEIMHEHMH, a TaKke H3-3a IepepacrpeieeHus
MEXIy OpraHaMH acCHUMUJISTOB, CBS3aHHOTO C
aJlanTaIMoHHBIMU TiepecTpoiikamu (Hagemeyer and
Brecle, 1996). IIpuuem, KOpeHb pacTeHHIA, TEPBBIM
JIOJITOM  TTOJIBEPTAIONIUICS BO3JCHCTBHIO TOKCH-
KaHTOB NP HX TOTIIOMIEHUHN U3 CPEMbI, IIPH CBOCH
CPaBHUTENBHO 0oJiee BBICOKOM CKOPOCTH poCTa HH-
THOMpYeTCs 3HAYUTENBHO CHJBHEE, YeM Mober
(Marschner, 1995), 4ro ObBIIO MOKa3aHO B HAIIHX
npensinymux wucciaenoBanmsx (LupBamm u ap.,
2010) u B pabotax nmpyrux aBTopoB (CeperuH u
Koxernukosa, 2008, Qianetal., 2005)

Kak u B cyvasx ¢ Cd u Zn (IllupBanu u np.,
2012; Annaruesa u np., 2013), Tak u B ciaydae uc-
nonp30Banus Mean U NaCl B kadyecTBe TOKCUKaH-
TOB KOPHU PacTEHHH OKa3aluch Oojiee YyBCTBH-
TEJNbHBIMH K BO3JecTBHIO M30bITKa Cu, yeM cTeo-
mu, ocooenHo Ha 7 u 14 gam (Puc. 1), uto ObUIO
nokazaHo u B pabote Qianetal (2005). [Ipuuem un-
TUOMPOBAHNE POCTOBBIX IPOIIECCOB B KOPHSIX OBLITO
Oosee 3ameTHBIM oA Bo3xeicTBHeM Cu, 4eM Mo
netictBueM NaCl. UssectHo, uto Cu, KaK U BCe TH-
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Hlupeanu u op.

JKeJIble METaJUTbl, B OCHOBHOM, HAKarlTMBaeTCs B
KOPHSIX, YTO MOXET OBbITh MPUYUHOU 0O0JIee CHIIb-
HOTO BO3JICHCTBHS Ha HETO 10 CPaBHEHHIO C JIPY-
rumu opranamu (Llorens et al., 2000; Fargasova,
2001). Ctebensb mpu 3TOM HE HCHBITHIBAT MOBPEXK-
JIAIOIIETO BO3ICHCTBUS B3ATBIX CTPECCOPOB M JaKe
MIPEBOCXOMSI KOHTPOJBHBIE PACTEHUS IO JINHE
(ma 9%) BO Bcex BapmaHTax ombiTa Ha 14 u 21
nenb. CoBmectHoe aeiictBue Cu n NaCl okazanoch
0ojiee HETaTUBHBIM I POCTOBBIX IIPOIIECCOB B
KOPHEBOM CHUCTEME M CHIKaJl0 €ro JIJuHy Ha 45-
50% mno cpaBHeHMIO C KOHTponeM y 14- u 21-
JTHCBHBIX PACTCHHIA, OJTHOBPEMEHHO OJIarOMPHUSITHO
oTpaxkasch Ha pocte crebmss. KomOmHHMpoBaHHOE
BO37IeHicTBHE OOOMX CTPECCOPOB YCHIJIMBAJO IIO-
Bpexkpatonmii 3pdext kaxnmoro crpecca (Cu wu
NaCl) Ha mpopacTanue ceMsH W JIMHEHHBIA POCT
MPOPOCTKOB TIIeHHNIBI W B pabore El-Enany
(2001).

Toxcuueckoe nercteue Cu ObUTO OOJIEE 3aMET-
HBIM, YeM neiictBue NaCl, m Ha OmomMacce KOpHEH,
yeM Ha Omomacce cTebieil B mocieaHne 2 cpoka
oneita (Puc. 2). B Bapmante ¢ MHIMBUAYaTbHBIM
npumeHeHneM NaCl kopeHb BO BCEX CpOKax OITbITa
HaKaIuTUBaJl 3HAYHUTENFHO OOJbIle OMOMAacCHl, YeM
crebens. ComectHoe npumeneHne Cu u NaCl oka-
3aJI0Ch TakXke Oojiee OIarompUATHBIM ISl HAKOTIIe-
HUST OMOMACChl KOPHSAMH, YeM CTEOISIMH, HO TOJBKO
y 7-nHeBHBIX pacTeHHi. Y 14- u 21-qHEBHBIX pacTe-
HUI KOPHH HaYalll OTCTaBaTh OT CTeOJIeH MOYTH Ha
10% B HaKOIUIEHHH CyXOil OmoMacchI (B pacdeTre Ha
KOHTPOJIb), YTO YKa3bIBAECT Ha CPABHUTEIBHO BBICO-
KYI0 BOCHPUHUMYHMBOCTH KOpHe# Cucurbita pepo x
MeIb—MHIYIIUPYEMO TOKCHUYHOCTH, OCOOEHHO B
npucyrctBum NaCl. [leficteue Cu oTpHIIaTEIEHO
CKa3bIBAJIOCh Ha OHMOMAacce KOpHEH B 3HAYUTEIBHO
Oonplnell creneHd, 4eM Ha Omomacce creOneit y
Elsholtziahai chowensis (Qian et al.,, 2005) u
Brassica pekinensis (Xiong et al., 2006), uro Taxxe
yKa3blBaeT Ha 0o0Jiee BBICOKYIO YYBCTBHTEIBHOCTh
KOpHeH 3tux pacteHudd kK Cu—MHAyUUpyeMOU TOK-
CHUYHOCTH, YE€M €TI0 Ha[3¢MHOM 4acTH.

AHanu3 paboT MOCHEIHUX JIET, TMOCBSIIEHHBIX
M3YYEHHI0O COBMECTHOTO BO3JIEHCTBHS 3aCONCHUS U
TM Ha pocT B PU3NOIOTO-OMOXUMUICCKUIN CTaTyC
pacTeHHUi, MoKa3aj, YTO 3TO BO3JCHUCTBUE BUIO- U
COPTOCHEIU(UYHO, T.€. 3aCOJICHUE MOIUDUITUPYET
OTBETHI Pa3HBIX IKOJOTHUECKUX TPYII PACTeHUH Ha
TM, 1 3TH B3aMMOOTHOIIEHUSI MEXKIY NEHCTBUAMU
METAJIJIOB W COJICH Ha PacCTCHHUs MPOSBISIOTCS B
BHJE CHHEPIrM3Ma, aHTarOHW3Ma W aJJUTHBH3Ma
(Kholodova et al., 2010). beuto mokazaHo, YTO
IUKO(QUTHL B YCIOBHSX KOMILIEKCHOTO BO3JCHCT-
Bus NaCl u TM nozsepraroTcs eme 0oyiee MHTEH-
CUBHOMY CTPECCOBOMY BIIHMSHHIO, YEM TIPH UX pa3-
nenbHoM Bo3zeiictBun (Smolders and McLaughlin,
1996; El-Enany, 2001; Huang et al., 2006), B TO
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BpeMsl Kak sl TaJo(HUTOB XapaKTepHa CTpaTerus
WHAYKIMK 3allUTHBIX MEXaHU3MOB, oOOecIeuu-
BAaIOIUX CHIKCHUE TOKCHYECKOTO JCUCTBUS MEIU
B ycioBusx coBMmectHoro aeiicteus Cu m NaCl
(Helal et al., 1998; Fitzgerald et al, 2003;
Demirezen and Redd, 2006; Boakos u ap., 2010).

[lomydeHHble HAMH JTaHHBIE TOJHOCTBIO TOI-
TBEPXKIAIOT 3TOT BBIBOA. COBMECTHOE MPUMEHEHUE
Cu u NaCl ycunuBano moBpexjaaroliee JeHCTBUE
KaXXJI0TO TOKCHUKAHTAaB OTIEIBHOCTH, OTPUIATEIb-
HO CKa3bIBasiCh HE TOJIbKO Ha BHEITHEM COCTOSHUHU
pacTeHuid THIKBBI, OTHOCSIIEHCS K TIUKoduTam
(motepst Typropa, CBUICTEILCTBYIONIAS O PE3KOM
W3MEHEHUH BOJHOTO CTaTyca pacTeHuid, u obec-
[[BEYMBAHUE JINCTHEB M3-3a CHUKCHHS COJEPIKAHUS
xXJIopoduIIa B pe3ysbTaTe OKUCIUTEIBHOTO CTPEC-
ca, BBI3BaHHOTO Menbio) (Bomkos m ap., 2010), u
POCTOBBIX TIOKa3aTemsX (YMEHBIIEHHE IJIHHBI KOp-
Hs, cTeOJIsl, TUIOIAAN JIHCTHEB), HO U Ha HAKOILIC-
HUM pa3nuIHEIX GopM azota (Tabi.), akkyMyIsauu
0o0mux pacTBopuMbIX OenkoB (Puc. 3) U akTHBHO-
CTH TIPOTCOJIUTUYCCKOH CHUCTEMBI, JUCCUMUIIU-
pyrouieii OeNKU U y4acTBYIOIIEH B a30THOM 0OMeHe
(Puc. 4).

Jannpie o m3ydeHunro BiaustHus Cu U XJopu-
CTOrO 3acolieHusl (KaKIOro B OTICIBHOCTA U B
KOMIUIEKCE) Ha COIepKaHUEe U pacIpe/esieHue a3o-
THCTBIX BEIICCTB B pacTeHUU (Pa3mudHBIX (HopM
aszota — o011ero, 6eIKOBOTO M HEOEIKOBOTO) Mpe-
craieHbl B TaOmuie. OcoOblii mHTEpeC IS Hac
MIPECTABIIIOT JaHHBIE TIO COAEPIKaHUIO OEIIKOBOTO
a30Ta, SIBISIONIEMYCS BaKHBIM TIOKa3aTelleM aK-
TUBHOCTU CHHTETHUYECKHX IMPOILIECCOB B PACTCHHUSIX.
Cyns mo »THM JaHHBIM, COJEpKaHHe OEIKOBOTO
azora B moOerax B BapuaHTax ombiTa ¢ Cu (Cu m
Cu+NaCl) 3HauUTEIBLHO TPEBOCXOAUT €r0 COICP-
JKaHWE B paCTeHHAX U3 BapuanTta Toibko ¢ NaCl, 3a
HCKJIFOUeHHEeM 21-THEeBHBIX pacTEeHUM, MO Bcell Be-
POSATHOCTH, 33 CUET YBEIHUYCHHsSI COJCPKAHUS CBO-
0OJHBIX aMUHOKHCIIOT B pe3yJbTaTe pacraja Oel-
KoB. B psnme pabor mokazaHo, uro Cu BBI3BIBAET
yBEeNMUEHHE OOLIer0 CcoIepXaHus CBOOOIHBIX
AMUHOKHCIIOT B JIUCThSIX PACTCHHIA, YTO YKa3bIBACT
Ha uX pousb B neTokcukanuu Cu (Xiong et al., 2006;
Pourakbar et al., 2007). Uro kacaercs KOpHEH
OTBITHBIX PACTEHHH, TO CcoJepKaHUe OEIKOBOTO
a30Ta B BapUaHTE C COBMECTHBIM IPUMCHECHUEM
000X TOKCHKAHTOB 3HAYHTEIHHO yCTyMaeT pacre-
HUSIM, 00paboTaHHBIM pa3ienbHo Meabto U NaCl.

Haubonee yOemurenbHBIM TOKazaTeneM OHO-
CUHTETUYECKOW aKTHBHOCTH pACTCHHU, KaK WU3-
BECTHO, SIBJISIETCS OTHOIIEHHE OenKkoBbIi N/HeOe-
koBbIid N. Cy/sl IO TaHHBIM TaOJIUIbI, CAMBINA BbI-
COKHMI TOKa3aTelb 3TOT0 OTHOIIEHUS OTMEYEH B
KOHTPOJIBHBIX PACTeHHSAX 7-THEBHOTO BO3pPAaCTa,
OJTHAKO JlaJiee OH 3aKOHOMEPHO CHIDKAETCSl OT CPO-
Ka K CpoKy ombITa oT 15 10 5 (15-8-5). V onbITHBIX



pacTeHuil camblii HU3KMM TOKa3aTelb OTHOILIECHUS
OenkoBblii N/HeOenkoBblii N OTMEYEH B KOPHSX B
BapuaHTte coBMmecTtHoro mpumeHenuss Cu u NaCl,
3neck oH paBHsercs 0,2-0,4, B crebmsax 2-6, 49To
CBHJIIETEILCTBYET O TOM, YTO KOMILJICKCHOE TIpUMeE-
Henne Meau 1 NaCl pe3ko HHTHOUpPYeT CHHTETHYEe-
CKHe TPOIECCHl B PACTEHHSIX, YTO OCOOCHHO 3aMeT-
HO B KOpHsAX. M3BecTHO, uTo M30BITOK Cu B cpene
HEraTUBHO BO3JICHCTBYET HA A30THBIN M OEIKOBBII
Metabomm3m B pacteHusx (Demirevska-Kepova et
al., 2004; Qian et al., 2005), mpudeM, B KOPHSIX B
Oonpiiel crermenu, yeM B nucTbsx (Llorens et al.,
2000), BbI3BIBas CHIKEHHE COJEPIKaHMS OOLIETO
a30Ta, HUTPATOB, OEIIKOB U CBOOOHBIX aMHHOKHC-
qot (Pourakbar et al., 2007). B cinyuae ke mo0aB-
nenusi B cpeny NaCl pacTeHus mOaBEpraroTcs emle
0oJiee HHTEHCUBHOMY CTPECCOPHOMY BIIASHUIO, He-
TaTHBHO OTPaKasich Ha OEIKOBOM CHHTE3€ W aKKy-
MYJISIIAA PaCTBOPUMBIX OEJKOB, COJEpKaHUE KO-
TOPBIX B PACTUTEIHHBIX KIETKAX SBISETCS BAXKHBIM
WHAAKATOPOM WX (PHU3UOJOTHYECKOTO COCTOSHUS
(Pourakbar et al., 2007).
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WzydyeHne nuHAMHKE COIEpXaHHUA OOIINX
pacTBOpUMBIX OEIKOB B Pa3lIMYHBIX OpraHax pac-
TEHUI THIKBBI, BBIPAIICHHBIX MPH Pa3JeIbHOM U
comectHoM Bo3zaeiictBun Cu m NaCl B Hammx
OMbITaX, TOKa3ajxo, 4YTO COBMecTHas o0paboTka
OTBITHBIX PACTCHU! OOOMMHU TOKCHKAHTaMHU IIpH-
BOJWJIA K MHTHOMPOBaHWIO OEIKOBOTO CHHTE3a B
KOPHAX BO BCEX CPOKaxX OIbBITa, YTO HAIUIO OTpa-
JKCHHE B PE3KOM CHIDKCHUHU aKKyMYJISIIUU OEIKOB
(Puc. 3). Ilpn nrauBMAyansHOM nipuMeHeHnu Cu u
NaCl xopHHM MOKa3any CPpaBHUTEIHHO OOJIBIIEE CO-
JepkaHue OeJNIKOB MPHU 3aCOJICHWH, YeM TpH 00pa-
0OTKE pacTeHHH TOJNBKO MEABIO, YTO YKa3bIBaeT Ha
0O0JIBIITYI0 BOCTIPUUMYNBOCTD KOPHEH THIKBHI K TOK-
CHUYHOCTH MEJU, YeM K TOKCHUYHOCTH 3aCOJICHHUSL.
Kak momyepkuBanoch BbIIIE, TOKCHYECKOE IEHCT-
Bue Cu Obuto Ooyiee 3aMETHBIM Ha KOPHAX
Elsholtziahai chowensis n Brassica pekinensis,aem
Ha WX HaJ3eMHBIX opraHax u B pabore Qian et al.
(2005) u Xiong et al. (2006), yka3bIiBasi Ha CpaBHU-
TETHHO BBICOKYIO BOCIIPHMMYHBOCTH KOPHEH 3THX
pacTeHuil K Meb-UHAYLUPYEMON TOKCUYHOCTH.
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F-anes pactenma  14-auHes pactenwa 21-aunerE pacTeHs

O KaHT.
aracl

E Cu

W M acH Cu

Cebfens Kopeue

Puc.1. Bmussaue NaCl u Cu Ha 1utuHy cTe0uist 1 KOPHsI paCTEHUH THIKBBI IIPH UX Pa3AeIbHOM H CO-
BMECTHOM IPUMEHEHHUH B 3aBUCHMOCTH OT JUTMTEILHOCTH BO3AEUCTBHUS (B % OT KOHTPOJIS)
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100 7 B
80 T
&0
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20
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Puc. 2. HakoruieHue B JMHAMHUKE CYXOH OMOMACChl Pa3IMYHBIMEA OPraHAMH OJIHOTO PACTEHHUS THIK-
BBI, BBIPAIIEHHOTO TpH pa3aensHoM U coBMecTHOM npuMeHeHnn NaCl u Cu (B % OT KOHTpoIs)
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B LA |,—|._|. —JI ==t

T I

- 7 - aHes.
= A14 - aHes.

M1 - nHes.

M o=CH+ Cu

Puc. 3. JIlunamuka comepkaHus OOIIMX PACTBOPUMBIX OEIIKOB B KOPHSX PACTCHUHN THIKBBI, BBI-
paleHHBIX TIPH pa3ieibHoM U coBmecTHOM npuMeneHun NaCl u Cu, B 3aBUCHMOCTH OT JJIH-
TEIHHOCTH UX BO3ICHCTBHS (B MI/ MII).

— | T

—— Cen. AncT.Macl
—r— M. AMCT. CU

—@— Cem. anct. Nacl+Cu

=-i---KopeHe MaCl
== HopeHs Cu
=-d@-=KopeHe MaCl+Cu

= B =HacT. ancT. Macl
— & —HacT amcr. Cu

— @ —Hacr. aAmcr. Macl+Cu

Puc. 4. Biiusinue Meid ¥ XJIOPUIHOTO 3aCOJICHUS] HA aKTUBHOCTD IPOTEOIMTUICCKUX (PEPMEHTOB
B Pa3IMYHBIX OPraHaX PAaCTEeHUH THIKBBI B 3aBUCUMOCTH OT JUIUTEIBHOCTH Pa3JeIbHOTO U KOM-
TUIEKCHOTO X BO3AEHUCTBU (B % OT KOHTPOJIS B pacdeTe Ha | pacTeHune).

Tadamnua. /[unamuika pacnpenesneHus pa3iniHbiX (OpM a30Ta B OpraHax pacTeHUH THIKBBI, TOJIBEPIHYTHIX BO3JIEHCT-
BHUIO MEJU U XJIOPUIHOI'O 3aCOJICHUS IIPU UX Pa3JeIbBHOM U COBMECTHOM IIPUMEHEHHUHU B 3aBUCUMOCTU OT JJIUTEIIBHO-

CTH OmbITa (MI/T abc. CyX. Macchl )

Dopmbi azota Jan 7 nueit 14 nHei 21 geHn
Oprassbl KoHT. | NaCl | Cu |NaCl+Cu | kont. | NaCl | Cu |NaCl+Cu | kont. | NaCl| Cu [ NaCl+Cu
O6uumii N nodern 126 | 110 | 120 124 130 | 114 | 114 142 112 84 |96 82
KOPHHU 34 33 | 36 23 40 36 | 33 40 36 32 |32 33
Hebenxonniii N noodern 82 | 138 | 12 19 15 19 12 23 19 17 | 18 25
KOPHH 5 4 4 18 7 6 17 28 5 5 4 28
Beaxosutii N nodoern 118 96 | 108 105 115 95 |102 119 94 67 |78 58
KOPHH 30 29 | 32 5 33 30 16 12 32 27 |28 5
OTHoueHne: 6eaKo- noodern 15 7 9 6 8 5 9 5 5 4 4 2
BbIii/He0eaKkoBbIT N KOPHU 6 7 8 0,3 5 5 1 0,4 7 6 7 0,2
Beaxoblii N B % ot nodoern 100 81 | 92 89 100 83 | 89 104 100 71 | 83 62
KOHTPOJIsI KOPHH 100 97 |107 17 100 91 | 49 36 100 84 | 88 16

UccnenoBanne naaynupyemerx meapio u NaCl
U3MEHCHUH B AaKTUBHOCTH TMPOTCOTUTHYCCKUX
tdhepmenTor (I1D) B pa3nuuHBIX OpraHax pacTCHUH
TBIKBBI B 3aBUCUMOCTU OT AJIUTCIIBHOCTH pa3aciib-
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HOTO M KOMIUIEKCHOTO BO3JICHCTBHUS TOKCHKAHTOB
nmokazano (Puc.4.), uro ecmu aktuBHOCTH [1D B a0-
COJIIOTHOM WCYHCIIeHHH (B pacyere Ha 1 pacTeHue B
% ot xouTpoms) npu Bozaeicteuu Cu u NaCl B ot-



JENbHOCTA YBEIMYUBACTCS B KOPHSIX ONBITHBIX
pacTeHuil 10 CPaBHEHHUIO C KOHTPOJIBHBIMHU pacTte-
HUSIMH BO BCEX CPOKax OMBITA, TO IPH UX COBMECT-
HOM TIPAMEHEHUH OHAa HECKOJIbKO YMEHBIIIAeTCs B
KOpHAX 14- u 21- MHEBHBIX PacTEHH, COCTABIISS,
COOTBETCTBEHHO, 76% u 89% OT KOHTpOJIA.
YMenbmaercss akTUBHOCTh [IdD B 3TH cpoku U B
Ipyrux opraHax pacteHuii B Bapmante Cu + NaCl,
0COOEHHO PE3KO B HACTOSIIMUX JIMCTHSIX, COCTABIISA
14 % un 13% ot xoHTponsi. Bo Bcex BapmaHTax
OTbITa OOJBIIE BCEX CTPANAIOT OT TOKCHYECKOTO
BozzelictBuss Cu u NaCl xak npu mpUMEHEHUH HX
B OTAEIBHOCTH, TaK U MPU COBMECTHOM HCIIONb30-
BaHWU UMEHHO Hacrtosmme auctbsa. [Ipmuem, NaCl
uMeeT Oojiee MHIHOMpYIoIee BO3JIEHCTBHE Ha aK-
TUBHOCTH [1® B HacTosAmMX TUCTHIX, yeM Cu.

Kopnu xe no aktuBHoct I1® mano otnuya-
JIUCh OT KOHTPOJBHBIX PACTEHHUH B CIy4dae COBMeE-
craoro npumeneHust Cu u NaCl, B ciyuae xe uX
Pa3IeNbHOTO HCIONF30BAaHUS 3HAYUTENBHO Olepe-
JKaJIl PacTeHUs KOHTPOJIBHOTO BapHWaHTa, T.e. pac-
TEHHsI, HE 00pabOTaHHBIE TOKCHKaHTaMHu. HbIMH
CJIOBaMH, KOPHM B OTJIMYUE OT JPYTHX OPraHOB
pacTeHnit HaXOAMIIUCH B 00JIee OIaronpusITHOM CO-
CTOSIHUU TI0 akTUBHOCTHU [ID mpu Bo3aeicTBUM Ha
HUX TOKCHUKAaHTOB B CIIy4ae MX pa3JelbHOIO IMpH-
MeHeHHs. B BapumaHTe WX COBMECTHOTO MpHUMEHE-
HUS TIpOTea3bl KOPHS TOXKE WCTBITHIBAIN WHTHOW-
pyrouii 3¢ peKT, HO B MEHBIIEH Mepe, YeM B Ha-
CTOSIIIUX ¥ CEMSIOIBHBIX JIUCThHSIX.

Takum 00pa3zom, B MMOATBEPKICHHE MHEHHUS O
Ka4eCTBCHHOM Pa3IMYM{ aJanTallMOHHBIX (DU3HO-
JOTUYECKUX OTBETOB pacTeHuii Ha TM pasHO
npuponsl (Yriela, 2009; UBanoBa u np., 2010) Ha-
MH TT0Ka3aHo, 9To B oTiaudue oT Cd u Zn, KOTOphIe
IIpH 3aCOJICHWH ObulM 06o0Jiee MO3UTHBHBIMH IS
pocTa, pa3BUTHS M METa0OIU3Ma PACTEHUH THIKBBI
Ha JIBYX IMOCNIETHUX cTamusax ombita (14 u 21 mH.),
yeMm B otaenbHoctd (IlupBanu u ap., 2012; Anna-
rueBa u np., 2013), B ciydae Cu pacTeHUs THIKBbI
WCTIBITHIBAIIA CHHEPTUYECKH, 00Jiee NHTEHCUBHBII
uHrHouUpyrommi 3gdekr oT KOMIUIEKCHOTO BO3-
neiicteust Cu 1 NaCl. DTo mposBIsiIOCs B yMEHb-
IIEHWH Typropa pacTeHWH, MOSBICHUNA HEKPOTHYE-
CKUX TSTEH Ha JIMCTHAX W MOTEMHEHWH KOPHEW, B
YMEHBIIEHNH POCTOBBIX MapaMeTpoOB U  PE3KOM
MaJIcHNH HaKOIUIEHUs] OMoMacchl, OEJIKOBOro a30Ta
1 OCNIKOB, 0COOCHHO B KOPHSX, B COXpaHEHHUH B HUX
AKTUBHOCTH TIPOTCONUTHYCCKUX (PEpMEHTOB (HA
YPOBHE KOHTPOJILHBIX PACTCHUN), NPUBOMISAIINX,
KaK M3BECTHO, HAPSAY C OKUCIUTEIHHBIM CTPECCOM,
BbI3bIBaeMbIM Cu, K pacmary OpraHHYecKUX a30TH-
CTBIX COCIOMHEHWH, B TOM 4YHcle U OEIKOB
(Pourakbar et al., 2007). Bce 3To cBUIETENHCTBYET
O CPaBHHUTEIIFHO BBICOKOW BOCTIPHMMYHUBOCTH KOP-
HEU THIKBBI K MEIb-UHIAYIUPYEMOH TOKCHYHOCTH,
ocobenno B npucyTrctBu NaCl u, B nenom, o HU3-
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Kol Bupocmernupuaeckoit tonepantHoctn Cucur-
bita pepo x Cu B yCIOBUSAX 3aCOJICHHUS.
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Xlorid Duzlagsma Saraitindo Balqabaq Bitkilarinin Misin Tasirina
Adaptiv Strategiyasimin Fizioloji Aspektlori

T.S. Sirvani, 9.C. Somadova, I.T. Piriyev, M.O. Onnagiyeva, X.L. Salayeva,
G.X. Babayeva, V.M. Oli-zads

AMEA Botanika Institutu

Mis va xlorid duzlarimin fordi vo kompleks tosirinin balgabaq bitkisinde yaratdigi cavab reaksiyalarin
spesifikliyi analiz edilmigdir. Bitkilorin miixtolif orqanlarinin bdyiimo parametrlori, onlarda biokiitlonin
toplanmasi, miixtalif azot formalarinin, hollolan ziilallarin miqdar1 va proteolitik fermentlorinin foalliginin
dinamikasi toksikantlarin tosir miiddstinden (7, 14, 21 giin) asili olaraq toyin edilmisdir. Cu vo NaCl-un
ayriliqda totbiqi ilo miiqayisodo onlarin birgo tosirindon bitkilor sinergik, daha intensiv inhibirlosdirici effekto
moaruz qalmiglar. Bu fakt ham bitkilorin gériiniisiinds (bitki organlarinda turqorun zsiflomasinda, yarpagqlarda
nekrotik laksalorin iizo ¢ixmasinda vo kokiin ronginin tiindlogsmasinds), hom do bdylimo parametrlsrinin
azalmasinda, biokiitlonin toplanmasinin, xiisuson do koklords ziilal azotunun vo ziilallarin migdarinin koskin
zoiflomasinda va onlarda proteolitik ferment faalliginin kontrolla toxminan eyni soviyyada qalmasinda da
Oziinli gdéstormisdir. Biitlin bunlar balqabaq koklerinin, xiisusilo NaCl istiraki ilo mislo induksiya olunan
toksikliyo qarsi yiiksok hassasliga vo biitovliikkde bu soraitde Cucurbita pepo bitkisinin miso qarst asagi
novspesifik tolerantliga malik oldugunu gostarir.

Acgar sozlari: Balgabaq, mis, xlorid soranlagma, stress, bitkilorin cavab reaksiyalar:

Physiological Aspects of Adaptive Strategy of Pumpkin Plants to Copper Effect
Under Conditions of Chloride Salinity

T.S. Shirvani, A.J. Samedova, I.T. Piriyev, M.A. Annagiyeva, Kh.L. Salayeva,
G.Kh. Babayeva, V.M. Ali-zade

Institute of Botany, ANAS

An analysis of specific character of physiological responses of pumpkin plants to individual and complex
action of copper and chloride salinity was made. The linear growth of different plant organs, the
bioaccumulation of biomass, various forms of nitrogen and soluble proteins and dynamics of activities of
proteolytic enzymes in them depending on the duration of toxicant influence (7, 14, 21 days) were
determined. In the case of combined application of Cu and NaCl, the plants underwent sinergic, a more
intensive inhibitory effect compared to either stress applied alone. It showed up both on a surface
appearance of plants (decreasing of plant turgor, appearance of necrotic spots on the leaves and darkening of
roots) and by a reduction of growth criteria, shap falling of biomass accumulation and contents of protein
nitrogen and proteins, especially in the roots, in the retaintion of activities of proteolytic enzymes in them
almost at the level of control plants. All of this indicates the comporative higher susceptibility of pumpkin
roots to Cu- induced toxicity at salinity as compared with the shoots and generally about the low species-
specific tolerance of Cucurbita pepo L. to copper under these conditions.

Key words: Pumpkin, copper, chloride salinity, stress, responses of plants
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BBEJEHHE

AMNIIEPOHCKUN TOJYyOCTPOB NPUHAJICKUT K
TpyIIe TeppuTopuit AzepbaikaHa, KOTOPBIC W3-
JaBHa TIOJIb30BAJIMCH BHUMaHWEM (DIOPUCTOB.
droprcTHYECKOe U3yUEeHHUE MOTyOCTPOBA, BUANMO,
Haganock co coopoB K.A.Metiepa 1829-1830 ro-
moB (LE!!). lampHelmue uiccmeoBadms Ha ATie-
pOHE, KaK ¥ TpeIbIAyIIHe, IPOXOIIIN B HEITOCPE/I-
CTBEHHO# Onm3ocTH OT ropoaa baky. Ho HecMoTps
Ha CTONIb NTaBHIOI0 WCTOPHIO 3a TIEPBOE CTOJIETHE
WCCIIeIOBaHNN HE OBUIO HANMCAaHO HHU OJHOU CIIe-
nUaapHOW 000OmIaromiei cBoaku. [lepBasi momo6-
Has pabora — «Dmopa Ammepona u 10.-B. [up-
BaHCKOW cTemm» — Obuia omyOnukoBana I1.B.
[Barn-I'yputickum B 1928 romy (IlIBanu-I"ypwmii-
ckmif, 1928). D10 KpaTKOE MOcoOHe I OMpeee-
HUSl PACTeHWH, HANFCAaHHOE WCKIIOYUTEIHHO I10
JUTEPATYPHBIM JTaHHBIM.

Hambonee BaXHBIM U 3aMETHBIM 3TaIlOM B TI0-
3HaHWM BHIIOBOTO Pa3HOOOpaswsi pacTeHHH Ariie-
POHCKOTO TOJIyOCTPOBA CTalla IMyOIUKaIs 3aMeda-
teapHBIM (iiopuctoMm WM. Kapsruaeiv «Dmopbl
Ammepona» (IIIBanu-I'ypuitckuii, 1928). Ota
KJIFOYEBAsl CBOJAKA HA MPOTSHKEHHH MHOCIEAHMX 62
JIET SBJIICTCS CIMHCTBEHHBIM MOocobrueM 1o ¢uiope
peruoHa. 3a CTOJbh BHYIIUTEIBHBI BPEMEHHOM ITe-
pYOa HAKOMMHJICS OOTaThl (PaKTHICCKUN MaTepuall,
CYIIIECTBEHHO KOPPEKTHPYIOIIWK HAIIA 3HAHUSA O
o0cyxmaeMoi TeppuTOpHH. MHOTOYNCIICHHBIE YKC-
MmeAunud  bOoTaHWYecKoro WHCTUTyTa  HWMEHHU
B.Jl.LKomaposa AH CCCP u Boranmueckoro wH-
ctutyta HAH AsepOaiimkana oOHapyXMJIM MHOTO
HOBBIX MECTOHAXOXKICHUU W HOBBIX TaKCOHOB, KaK
B AmmiepoHe, Tak u B A3epOaiimkane B meiaom (Jle-
BuHA, 1957). OmHako m3ydeHue (GIoOpbl CBOIUTCS
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HE TOJIbKO K TOWCKY HOBBIX BHIOB, HO M K MOA-
TBEP)KJICHUIO IMTPOU3PACTAHUSI PAHEE WU3BECTHBIX B
cocraBe Quopsl. [locnemuuit MOMEHT oOKasaics
YIOyIIeH U3 BHUMAHUS MPEABIAYIIUMHU HCCIIEI0Ba-
TEJSIMU.

TeppuTopus ANIIEPOHCKOTO IMOIYOCTPOBA 3a
MOCJEAHUE CTO JIET MPETEPIIETa CEPLE3HYI0 aHTPO-
MOTEHHYI0 TpaHc(opmaiuoo. DTO CBI3aHO M Mac-
IMTa0HBIMU ~ TEXHOTCHHBIMH MPEOOPa30BaHUSIMU
3KOTHIIOB B XOJI¢ pa3pabOoTKH He(PTEPOMBICIOB U C
UHTEHCUBHBIM CTPOHUTEIILCTBOM JKHIIBIX MAaCCHBOB
(oco0eHHO B TedeHHE MOCIETHEr0 AECATHIIETHUS).
Takas Harpy3ka CTaBUT MOJl BOIPOC CYLIECTBOBA-
HUE MHOTUX a0OpPUTCHHBIX CTEHOTOIHBIX BHJIOB
(mampumep, u3 pona Calligonum). B toxe Bpems
BO3HUKAIOT MPUHIUIHATBLHO HOBBIE MECTOOOHTA-
HUS M YCIOBHS Jii OWOJNIOTUYECKMX WHBA3WH U
sKkcraHcuit. Bc€ BwIeckazaHHOe MOOYIWIO HAc
NPEANPUHATh KOMIUIEKCHOE H3YYE€HHE COBPEMEH-
HOTO COCTOSTHUSI (PJIOPBI ATIIIEPOHCKOTO TOJIYOCT-
pOBa U OLIEHUTH €€ BO3MOKHYIO TUHAMUKY.

®dopy m1000Tr0 pernoHa MOKHO Pa3JICIUTh Ha
JIBE TPYIIIbI: MECTHBIC, HJTU a0OPUTCHHBIC PACTCHUS
U 3aHOCHBIC, WM aJBEHTHBHBIC BHUIBI (3€pHOB,
2012). IosiBneHue mocieaHux Bo (IIOpe CBA3aHO C
XO3SMCTBEHHOW JEATEIbHOCTBIO, B PE3YJbTATE KO-
TOPOM AMACIOpPBI UYKEPOJIHBIX PACTECHUN MEPEHO-
CATCSI B HOBBIE PalOHBI 3a MPEJEbl €CTECTBEHHOIO
apeana. Cyzap0a 3TUX HOBBIX BHJIOB B PErHOHAJIb-
HBIX (UIOpax pa3lIn4Ha: B PAIC MECT UX JOJS 3Ha-
YHUTEIbHA U MO0 00BEMY COMOCTABUMA C MPUPOIHOMN
(hnopot.

AJIBEHTHBHBIC PAacTCHUS MPEICTABISIFOT COOOM
0cOOBIl KOMIIOHEHT (JIOPHI, OTIWYHBINA OT e€ abo-
purenHoit yactu. [Ipu onpeneneHuy MOHATHUS «ajl-
BEHTHBHas (JIopa» OOBIYHO KOHCTATUPYETCS, 4TO
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3TH BHJBI PACTCHUHM NMPOHHUKAIOT HAa Ty WM HHYIO
TEPPUTOPHIO B pe3yjbTaTe XO3sICTBEHHOU ned-
TENBHOCTH MJIM PAaCHpOCTPAHWINCH MPHU TOMOIIU
YeJloBeKa M3 MEPBUYHOTO WJIM BTOPUYHOTO apeasa.
OpHako 3TO OmpesAeNeHHe He SABJSAETCA OIepalu-
OHHBIM, TaK Kak COOCTBEHHO MpOLECC 3aHOca
OOBIYHO OcTaeTcs BHe oOmacTu uccienoBanus. Hc-
KIJIIOUEHHE COCTaBIJIAET JESATENBbHOCTh TOCYAapCT-
BEHHBIX OPraHOB (PUTOCAHUTAPHOTO KOHTPOJS, KO-
TOpBIE MPOBEPSIIOT T'PY3bl NMPH MEPECEUCHUH HUMHU
TaMO>KeHHOHM rpaHMLbl. PaboTa 3TMX OpraHu3anuii
MMeeT psij CYIIECTBEHHBIX OrpaHndeHuid. Bo-mep-
BBIX, JJOCMOTPY NOJABEPIaeTrcs JUIIb YacTh IPY30B,
MIPEUMYIIECTBEHHO CEbCKOXO3SHCTBEHHOIO Ha-
3HaueHus. CinyuaiiHoe 3arpsi3HEeHHe TPaHCIIOPTHBIX
CPEICTB, Taphl WM YIIAKOBKH MOXKET YCKOIb3aTh OT
BHHUMaHUs. Bo-BTOpBIX, BO3MOKHOCTH TOYHOI'O OTI-
peneneHusl pacTeHUH MO TogaM M, ocoOeHHO, ce-
MEHaM 3aTpyAHEHa. B-TpeTbux, oT4éTH KapaHTHH-
HBIX CIy0 He MoJyIekaT OOIEeAOCTyITHOMY OMy0-
JMKOBAHHUIO.

Taxum 00pa3oM, aABEHTHBHBIN XapaKTep BUAA
MIPUXOJUTCS OLIEHUBATh [0 KOCBEHHBIM IPU3HAKAM.
OTH MPU3HAKU MOKHO O0BETUHUTE B HECKOJBKO
rpynm (MaiiopoB u ap., 2012):

® yNAJEHHOCTh MECTAa HAXOAKH OT OCHOBHOTO

apeajia BUJa;
e HOBM3HA HAaXOJIKH — paHee BUJ Ha TaHHOU
TEPPUTOPHUH HE BCTPEUAIIY;

® HECOOTBETCTBHUE IKOJOTMUECKUX CBOICTB
BHJ]a MECTHBIM YCIIOBHSAM;

® IIPUYPOUYEHHOCTb MECT IIPOU3PACTAHUS K
AHTPOINOTCHHBIM MECTOOOUTAHUSIM.

OpHako HM OIMH M3 3TUX NPHU3HAKOB HE MO-
JKET CIIy’)KUTh TOYHBIM J0Ka3aTe€IbCTBOM aHTPOIIO-
TeHHOT'0 3aHoca Buia. B psae ciydaeB 3TUM IpH-
3HaKaM MOTYT COOTBETCTBOBATh BMJIbI PACHIMPSIO-
I1e CBOM apeajl Mo €CTECTBEHHBIM IPUYMHAM, CBA-
3aHHBIMH C (DIIOKTYalUsIMU YACIEHHOCTH U KIMMa-
TUYECKMMH H3MEHEHUsIMH. Takue SKCIaHCUBHBIE
BHUJIBI TIOPOH HEBO3MOYKHO OTJIMYUTH OT AJBEHTHB-
HBIX, OCYIIECTBIISIIOIIMX HHBA3HIO Ha HOBYIO Tep-
putoputo. PaccmoTpum 3TH ciiydae nmonpooHee.

Yoanennocmo mecma naxoOku om ocHo6HO2O0
apeana 6uda. ITO OIHO W3 Hambojee MPOCTHIX U
OYEBHUIHBIX JIOKA3aTeNbCTB, OCOOCHHO B Cciydae
TPAaHCKOHTHHEHTAIBHBIX MEPEMEIICHUN OHacIIop.
Ho u monoOHbIe cityyan Hy>KHO IOABEPraTh aHaIH-
3y. IIpu orpoMHOM AMacIOpUYECKOM IOTEHIMAIE
MHOTHX PacTeHUil HeOonblIas 4acTh IUIOJIOB U Ce-
MSIH HEM30€)KHO MOXKET B CUIIy €CTECTBEHHBIX IPH-
YMH NEPEHOCUTHCS HA OYEHb OOJIBIINE PACCTOSHUS
(Byned, 1932; J[3yruno u ap., 2006). Ha npakru-
Ke, OosplIas 4acTh AMACIOp OcedaeT B HENMoCpen-
CTBEHHOH OJHM30CTH OT MAaTEPUHCKHX PACTCHHH,
JUIIb KpaliHEe HE3HAUWTENbHAs 0N MOXET Iepe-
HOCcHUTECs o4yeHb naneko (Jleeuna, 1957). Ilpu or-

POMHOM CEMEHHOU IPOAYKTUBHOCTH PACTEHHH CO-
OBITHS, TPOUCXOIAIINE C OUYCHb HU3KOW BEPOSITHO-
CTBIO, MOTYT UMETh BaKHOE OMOJIOTHYECKOE 3HaYe-
Hue. Ecnu npu TakoMm nepeHoce auacriopa rnomnaja-
€T B MOAXOJAIINE Ui PAacTeHHs SKOJIOTMYECKHe
YCIIOBUS, OHa MOXET JaTh Hadyajo HOBOHM «KOJIO-
HUM» (MOTEHUUAIBbHO — momyyauuu). Ilpumepom
NOJO0HOM CHTyallul MOXKET CIIy>KUTh JI000e Me-
CTOOOHMTaHNE C HETUITMYHBIMH IS JAHHOW MECTHO-
cTH cBoiicTBamMu. Habop BHIOB 11l MOJOOHBIX U30-
JUPOBaHHBIX ypouwi] Oyaer cxoneH. [Ipu 3Tom B
COCTaBe JIOKAIBHBIX (JIOp ecTh HEKOTOpas HecTa-
OunbHas yacTb. K cokaneHuio, HemoCpeICTBEHHOE
HaOMIOJIeHNE  «HaJbHEro pacceleHus» KpaiiHe
CIIO)KHO. DMIUpPHUYECKash MpOBEpKa COOBITHS, TPO-
UCXOMSIIETO ¢ KpaifHe HU3KOM BEpOATHOCTHIO, He-
BO3MOXHO. [103TOMy B OOJIBIIMHCTBE CITy4aeB MOA-
TBEp)KJCHHE JalbHET0 3aHOCAa BO3MOXHO JIMIIb
KOCBEHHBIMH METOJIaMU: U3ydasl CKOPOCTH PacIpo-
CTpaHEHHs pacTeHUH WM KOJOHMU3ALHIO OTJAJICH-
HBIX OCTPOBOB, MOJIENIUPYS pacceleHnue pacTeHuH,
B TOM 4HCIE€ M aaBeHTUBHBIX BHIOB (Cykauesa,
2000).

Panee 6uo mne yoasanocv obnapyscumv Ha
Oannoui meppumopuu. Ecnm TOT wim WHON BHJ
BIIEPBBIC TOABIAETCS B JaHHOM MECTHOCTH, MBI
BIIpaBE MPEANON0KHUTE €ro aJBEHTUBHBIN Xapak-
tep. Ho, Bo-mepBhIX, MHOTHE pacTeHusi 001agaroT
CIOCOOHOCTBIO MHOTOJIETHETO MpPEOBIBAaHUS CEMSH
B COCTaBE€ IOYBECHHBIX OAHKOB CEMSH HJIH B CO-
CTOSHHUU BTOpPHYHOro mnokod. IIpm sTtom Bereru-
pYIOIME PACTEHUs] B LIEHOMOMYJSLUU MOTLYT OT-
cyrctBoBath (OnumueHnko, 2014). Bo-BTopsix,
Ype3BBIYAHO TPYOHO HHTEPIPETUPYEMBIMH OOB-
€KTaMH SIBJIAIOTCS YNOMSHYTBIE BBIIIE 3KCIIAHCHUB-
HBIE BHUJBI, KOTOPBIX Ha KaBkasze, BeposTHO, HEMa-
1o (PaiiBym u ap., 2014). OcobeHHO TPYIHO OTAE-
JUTh «ECTECTBEHHBIE» HOBBIC HAaXOJKH OT aJBEH-
TUBHBIX IJIS1 ICAMMOGQUTHBIX U ralOQUTHBIX BUIOB,
MOCKOJIbKY OHH HEPEIKO IOCENSIIOTCS Ha TEXHO-
TeHHBIX cyOCTpaTax U BTOPUYHBIX MECTOOOUTAHUAX
(UrnatoB u ap., 1990).

Hecoomeemcmeue sxonozuueckux ceouicme
8UOA MeCMHbIM YC08UAM. DTOT KPUTEPHH eIIe Me-
Hee yJaueH. DTOMY KPUTEpUI0 COOTBETCTBYIOT U
PEINKTOBBIE BUIBI, PACIPOCTPAHEHHE KOTOPBIX BO
MHOTOM TIOXO€ Ha anBeHTHBHBIE (EieHeBCKUil H
ap., 2002).

Ilpuypouennocms mecm npouspacmauus K
anmponoecennbim mecmoobumanusm. K s3toit rpym-
e BUAOB OTHOCSTCS pyJiepajbHbIE PACTECHHS U Cce-
retajbHble COpHAKU. IIpn 3apactaHun mycTeIpeil U
Ha 3aJie)kax 3TU BHUJBI JOBOJIBHO OBICTPO HCYE3ar0T
WIN PEe3KO COKpAIaloT YMCIEHHOCTh. TeM He Me-
Hee, MOJIOKEHUE ITUX BUAOB PACTEHUN B MECTHOU
¢dope He oueBuAHO. «[IpUNLIM) T OHM BMECTE C
YEJIOBEKOM WM XK€ B pPe3yJIbTaTe XO35HCTBEHHOM
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JEATSILHOCTU TOTYYHIIN MOIXOSIINE I HUX Me-
CTOOOUTAHMS C HAPYIICHHBIM PACTHTEIBHBIM II0-
kpoBoM? OTBET Ha 3TOT BOIMPOC MOJIYYUTh KpaliHe
CIIOKHO: Tpynmna apxeo(UTOB SBISACTCS CIOXK-
Hedmield ans BeigeneHus. OOHapyXKEHUE pacTH-
TEJNBHBIX OCTAaTKOB COPHSKOB B apXEOJOTHYECKUX
HaXOJKaX COBMECTHO C KYJbTHBHPYEMBIMHU pacTe-
HUSMU BOCTIPUHUMACTCS KaK JJOKa3aTeIbCTBO OTHE-
CeHMsI 3TUX BHUJOB K apxeoduram. Ho, cTporo ro-
BOpsI, TAKWE JAaHHBIC HE SBISIOTCS O€3yCIOBHBIM
JIOKa3aTeILCTBOM MUTPAIM COPHSKOB BMECTE C
YEJIOBEKOM HAa HOBBIC TCPPUTOPUU. DTH BUJIBI MOT-
JIM JIUITH PE3KO YBEIUYHUTh YUCIECHHOCTh U, KaK pe-
3yJbTAaT, TIONACTh B KYJIBTYPHBIN CIIOM apXeoJoru-
YeCKMX NaMsITHUKOB. Pa3nencHue apxeopuToB U
MECTHBIX 1IeHOPOOHBIX BHIOB (B cMmbicie C.M. Pa-
3yMmoBckoro (PasymoBckuii, 2011) upe3BbruaitHo
cioxkHas 3afada. s e€ pemenust D. Webb (Webb,
1985) mpemnoxun cienyromue NpU3HAKH: apXeo-
JOTUYECKUE U MCTOPUYECCKHE CBUJCTENBCTBA, THUI
MecTooOHuTaHul, reorpaduyeckoe pacmpocTpaHe-
HUE, 9aCTOTa M3BECTHBIX CIIy4acB HATypalTH3allH,
YMEHBIIEHHE Te€HETUYECKOro pa3zHooOpasus, 0co-
OCHHOCTH PENPOJYKTUBHOW OMOJIOTUH, BO3MOXKHBIC
MyTH BHeApeHus. EmE OonauH, IOMONHUTENbHBIM,
KPUTEpUH — OTCYTCTBHE CBSI3U PACTEHHUI C MeECT-
HbIMH HacekoMbiMu (Webb, 1985) OueBunHo, Bce
STH KPUTEPUU HE MO3BOJSAIOT OJHO3HAYHO pasiie-
JSTh MECTHBIC M YYXXEPOJHBIC PACTCHHS, TEM HE
MEHEe, OHH IIUPOKO MPHUHSATHI.

Takum 00pa3om, OJHO3HAYHOE OTIACICHHUE al-
BEHTUBHBIX BUJIOB OT a0OPUTCHHBIX €l1Ba JIH BO3-
MOXHO. J[s1s1 GombIiel yacTi HEO(MUTOB ITO HE BBI-
3BIBAET OCOOBIX TPOOJIEM, apXeo(UTHI KE MPe-
CTaBJISIOT COOOM KpaitHe JUCKYCCHOHHYIO TPYIIITY.

AnBenTrBHas ¢uiopa JOOOr0 peruoHa JWHA-
MuyHa. OHA OCTOSTHHO U3MEHSETCS 3a CU€T 3aHoca
HOBBIX BUJIOB M JUYAHUS MHTPOAYILIEHTOB, a TAKKE
B pe3yJbTaTe BBINAJACHUS U3 (JIOPHI MPEKHUX aJl-
BeHTUKOB. Kpome 3T0r0, camu OJIX0O/bI K BhIIENE-
HUIO aJIBCHTUBHBIX BUIOB BO (PJIOpE MOTYT OBITh
pasnuunbiMu  (3epHoB, 2003; 3epuos, 2006; 3ep-
HOB, 2012). bonpas yacTh 3aHOCHBIX PAacTEHUH —
aeMepodUTHl — OKA3bIBAIOTCS HECTIOCOOHBIMU 3a-
JIepKaThCs B MECTaX 3aHOCA Ha JJTUTEIILHOE BPEMSI.
[IpuuuHBl TOMYy MOTYT OBITH KaK OHOJOTHYECKUE
(«HECOOTBETCTBUE SKOJIOTMYCCKUX CBOWCTB BHUIA
MECTHBIM YCJIOBUSIMY»), TaK U OBITh CBSI3aHHBIMH C
0COOEHHOCTSIMHU XO3SIHCTBEHHOM AEATEILHOCTH.

MHuorue 3deMepoduThl HM3BECTHHI IO YHHU-
KaJIbHBIM HAaXOJKaM, 9acTO 3TO CIUHUYHBIC pacTe-
Hus. Tem He MeHee, Takue CiIy4ad, HECOMHEHHO,
Hyx)qatoTcs B ¢ukcanuu. [lo-Bunumomy, npu pac-
CCJICHUM MOXKET MPOUCXOJUTh M3MEHCHUE OHOJIO-
THYECKUX CBOWCTB aJ[BEHTHBHBIX PACTCHHN, WX
ajanrtanus K MECTHbIM YyCJIOBUSAM (OHUIYEHKO,
2014). DOTtoT mpouecc eme HE BIOJHE H3yYeH.
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Bonpiias gacTh agBEHTHKOB, BEPOSITHO, TaK U HE
nepenieT K UPOKOMY PACCENEeHNI0, HO HEKOTOPbIE
MOTYT CTaTh ONACHBIMU WHBA3WBHBIMM BUAaMHU. Ux
BJIIMSIHUEC Ha OKPY’KAIOIIyI0 OMOTY OIPOMHO, MOKa-
3aHO, YTO WX BCEJICHHE BENET K COKpAIEHHIO OHO-
Joru4yeckoro pasHoodpasus (Bunorpazmosa, 2010).

MOHUTOPUHT aJBEHTUBHBIX BUOB MO3BOJSET
BBISIBUTh M3MEHEHHs CTETNEHM HaTypajiu3aluu 3a-
HOCHBIX pacTeHHH, BbIpaboTaTh OOOCHOBaHHBIN
MIPOTHO3 JANBHEMIIET0 «IOBEACHUS» TOTO WU
uHoro BceneHna. Iloka eme He cCyliecTByeT YHH-
BEPCAIBHBIX CIIOCOOOB OCTAHOBUTH AarpecCHBHBIC
Buabl. PazpaboTka Mep Mo mpegoTBpalleHuto Ouo-
JIOTHYECKUX WHBA3UH, CMATUEHUIO UX MOCIENCTBUI
U MOHHUTOPHUHTY SBISIIOTCS O0O0S3aHHOCTBIO BCEX
cTpaH, nomnucasmux B 1992 romy B Puo-ne-
XKanelipo KonBenuuio o 6uonsornyeckoM pasHooo-
pasumu.

Vyér cBeneHWil WHBAa3UOHHOW OHMOJIOTMM MO-
KET CHH3UTh SKOHOMHUYECKHH yIepO, OJHaKO Je-
TaJIbHBIE HWCCIIEOBAHUSI OMOJIIOTHUECKUX WHBA3Ui
Ha KaBka3e 10 cux mop HHUKEM HE NPOBOJWINCE.
CymecTByIOT (hparMeHTapHBIE HCCIIEIOBaHUS pac-
TUTENBHBIX WHBA3UH OTJENbHBIX pernoHoB KaBkasza
1 0030pbI, OCHOBaHHBIC Ha 000OIIEHMH HEMHOTO-
YHUCIIEHHBIX JUTEPATYPHBIX UCTOUYHHKOB (3€pHOB U
ap., 2013; daiiBym u np., 2014). Kak npasuno, aa-
BEHTHBHBIE BUJIbI PACTEHUI PETUCTPUPYIOTCS 3/1€Ch
1100 B XOJ€ CIUIOIIHOTO W3yYeHHS (QIOPBI OTIAEIb-
HBIX PErMOHOB OOJIBIIEr0 WJIM MEHBLIETO MACIITa-
0a, MO0 MpH MPOBEACHUU y3KUX PadOT IO OTICIb-
HBIM TakcoHaM. Hama pabora Tarxke He sIBIsiETCS
uckiroueHueM. IlpuBeneHHbIe HUXKE NHBAa3UBHBIE U
9KCIaHCUBHBIE BUABI IBETKOBBIX PAaCTEHHH OOHa-
PYXEHBI B X0Jl¢ KOMIIJIEKCHOTO HCCIEN0BaHUs CO-
BPEMEHHOTO COCTOSHHS M JWHaMUKd (iopel Am-
IIIEPOHCKOT'0 MOJIYOCTPOBA.

OBBEKTBI U METO/JbI NHCCJIEJOBAHUA

M3yduenne ¢Gmopbl AmmiepoHa IPOBOAMIOCH
MapIIpyTHBIM METOIIOM, B COYETaHHH C METOJO0M
BBEIOOPOYHBIX TIP00. B cBsI3M ¢ TeM, uTo oporpadu-
YECKH HEOJHOPOJHBIE TEPPUTOPHH HMEIOT Pa3HO-
o0pa3ue eCTeCTBEHHBIX IPEMSTCTBUH, YacTyI0 CMe-
HY 9KOTOITOB, MO3aUYHOCTh PACTUTEIIHHOTO ITOKPO-
Ba M TIECTPOTY (PUTOIIEHO30B, JTI000€ MCCIICIOBAHIE
ux (IIOpHl HE MOXKET BECTHUCHh MHAuYe, YeM COYeTa-
HUEM 3THUX METOJAOB. B COOTBETCTBUM C NMPHUHATOU
METOJMKON IOJIeBbIe HAONIONCHHUS MPOXOIIIN B
ce3oH 2014 roma. Ilpu sTom Tepputopus ObLIa TIO-
KphITa PaBHOMEPHOW CeThio MapmipyToB. OOBEK-
TOM CIY)KWJIa TIOJHAsl TePPUTOPHAIFHAS COBOKYTI-
HOCTb BUJIOB COCYJIHCTBIX PacTE€HUN AMIIEPOHCKO-
ro TOJIyOCTPOBa M3 KOTOPOW ObIIa BBIAENIEHA aji-
BEHTHBHas (ppakiusi, MOHUMaeMas HaMH Kak TpyTI-
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T1a 3aHOCHBIX aHTPOIIOXOPHBIX BUIOB U OAMYABIINX
uHTpoayUeHTOB. CoOpaHHbIe repOapHble MaTepua-
nbl xpansres B [epOapun umenu J.I1. Ceipelimu-
koBa (MW) Ha xadenpe reobotaHukrn MOCKOBCKO-
o TOCYyJApCTBEHHOI'O yHUBepcuTeTa uMeHu M.B.
JlomonocoBa u B ['epbapun MHcTHTyTa OOTAaHHKH
HAH Aszepb6aiimkana (BAK).

PE3YJIbTATBI U UX OBCYKJIEHUE

Potamogeton crispus L. — AmmepoHCKHA TI-
OB, OKpecTHOCTH ceneHust Mamrara, Camyp—
AmmepoHckuii karan. B pycnme xanama. Ne8322. 1
asrycra 2014 r. A.C. 3epuos, ILII.H. Mup3soesa;
ATmepoHCKui M-0B, celeHre MapmaksHbl, ICHI-
pornorvueckuit mapk. B 3apocimieM Bojoéme.
Ne8418. 7 asrycra 2014 r. A.C. 3epuos, III.H.
Mup3oesa (Puc. 1).
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Puc. 1. Potamogeton crispus L.

Potamogeton pusillus L. — Anmieporckuit n-
OB, OKPECTHOCTH cejieHus 3abpat. 3abparckoe o3e-
po, B Bozme y Oepera. N40°29°35°; E49°57°42°, h —
14 m. Ne§288. 1 aBrycra 2014 r. A.C. 3epHOB,
III.H. Mup3zoeBa; ANIIEPOHCKUNA T-O0B, OKPECTHO-
ctu ceneHns Marmmrara, Camyp—ATIIIEpOHCKUH Ka-
Hail. B pycne kanama. Ne8320. 1 aBrycra 2014 1.
A.C. 3epnos, III.H. MupzoeBa; AnimepoHCKUi 1I-
oB, MbIc IIlaxoBa kxoca, Ha MenkoBoase B Kacmmii-
ckoMm mope. N40°18°04°’; E50°20°45”, h -39 m.
Ne8383. 4 asrycra 2014 r. A.C. 3epnos, II.H.
Mup3oeBa; AnimiepoHCcKuil Mm-oB, ceneHue Mapnaa-
KSIHBI, JCHAPOIIOTHYECKHid mapK. B 3apocmiem Bo-
noéme. Ne8419. 7 asrycra 2014 r. A.C. 3epHOB,
[I.H. Mup3zoesa (Puc. 2).

WN.N. Kapsrun (Kapsrun, 1952) u H.H. LIge-
nés (Lsenés, 2006) He MPUBOAAT HU OJIHOTO BHJIA
pona Potamogeton 1t ATIIIEPOHCKOTO ITOYOCT-

Puc. 2. Potamogeton pusillus L.

poBa, TakuM 00pa30M, yKa3aHHbIE BUIBI H CaM PO
HOBBIE i (hiopsl. Potamogeton crispus W3BeCTEH
B AzepOaiimkane u3 Mopcko-llleknuckoro n Huxk-
HEKYPHUCKOTO (UIOPUCTHYECKHX paiioHOB M Haxdu-
BaHH, a P. pusillus s.. n3 Kybunckoro ¢iopuctu-
geckoro paiiona (Ilgenés, 2006). Ctatyc BUIOB U
croco® WX pacceleHHs Ha AIIMIEpOHE OCTa&TCs
JIUCKYCCHOHHBIM. XapakTep paclupOoCTpaHEHHS BHU-
JIOB B PETHOHE W OCOOCHHOCTH SKOJOTHH 3aCTaB-
JSIOT TPEATIONOKNAT, YTO Hamboliee BEPOSITHO HX
MHBa3HOHHOE NMPOMCXOXKICHNE, HO HE NCKITI0YEHA U
€CTeCTBEHHAs IKCIAHCHA, B PE3yJIbTaTe BOSHUKHO-
BEHUS MOIXONAMUX dKOTomoB. Ocrtaércst HeOOIb-
mas BEPOATHOCTh M MPOITyCKa BHIOB BO BpeMs
MIPEXXHUX (DIOPUCTUUECKUX MUCCIIEAOBAHMUH.

Zannichellia pedunculata Reichenb. Armme-
POHCKHI II-0B, OKpECTHOCTH ceneHus 3a0part. Ha
Oepery 3a0parckoro osepa, B HEOOJBIION IyXe,
ocTaBlleiica nocne ycbixanus ozepa. N40°29°35°’;
E49°57°42°°, h —14 m. Ne8278. 1 aBrycra 2014 r.
A.C. 3epnos, 11I.H.Mupzoesa. .. Kapsrun (Ka-
paruH, 1952) ykaspBaer mid s AMNIIEPOHCKOTO
moyryoctpoBa (OKp. cenmeHust 1'e3fek) TOmpko Z.
palustris L. H.H. 1Igenés (Lsenés, 2006) He mpu-
BOJIUT HHU OJHOTO BHJAA poia Zannichellia s Amn-
HIepoHa, HO OTMEYaeT HaXOXKICHHE BUIOB poja B
COIPEICbHBIX PErnoHax, BRIXOAANMX K Kacmwuro.
Bo3MokHO, 3/1€Ch MBI IMEEM JIEJIO HE C dKCIaHCHEH
BHUJIa, @ TIPOITYCKOM €T0 BO BPEeMsI MPEKHUX (PIIOPH-
CTHYECKHX HCCIICIOBAHUHN TEPPUTOPHUH.

Arundo donax L. — AnmepoHckuil T-0B, OK-
pectHocTH ceneHuss Mamrara. OOo4mHa JOPOTH,
Bo3JIe 3a00pa. Ogmaano? Ne§309. 1 aBrycra 2014 1.
A.C. 3epnos, III.H. Mup3oesa (Puc. 3).
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Puc. 3. Arundo donax L.

Puc. 4. Carex riparia Curt.

[IpoucxoxkneHne 3TOro BHUAa Ha AIIEPOH-
CKOM TIOJIyOCTpOBE He coBceM sicHo. Hanbonee Be-
POSITHO, YTO OH BBILIEN U3 KYJIbTYpPbI, XOTS BOJIH3H
00HapyKEHHOTO MECTOOOUTaHHUS KyJIbTHBUPYEMBIX
pacTeHuil HaM HalTH He yAaiock. s Teppuropun
ATIEpOHCKOro MOJyOCTPOBa PaHee He OTMevalcs.
B AszepOaiimxane Bua Obl1 m3BecTeH ¢ JIeHKopaH-
CKOM HU3MEHHOCTH W nonuH pek Kypa u Apakc
(P3a-3ame P.41., 1950).

Carex riparia Curt. — ATepoHCKui m-oB, Oe-
per Kacnuiickoro mops Bosne ropona CyHraut, He-
0oJibIIoe 03epiio. POro3oBO-TpOCTHHKOBOE 0O0JIOTO.
N40°36°46°’; E49°37°35”°, h —22 m. Ne8353. 3 aBry-
cta 2014 1. A.C. 3epHos, I11.H. Mup3oesa (Puc. 4).

Mpb1 BriepBbIE MPUBOJUM 3TOT BU JJI Ariiie-
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POHCKOTO TOJIyOCTpOBa, HO B A3epOaiiixaHe 3TOT
BHJI yKa3aH a0BoJibHO minpoko (Eroposa, 2006;
Kapsirun, 1952). BepositHee Bcero, Ha AIIIepoHe
BHJ paccemsieTcsi B pe3yJibTaTe €CTeCTBEHHON JKC-
MaHCHU apeara.

Juncellus pannonicus (Jacquin) C.B.Clarke
[Acorellus pannonicus (Jacquin) Palla] — Ammie-
poHckwuit n-oB, Oeper Kacnuiickoro Mopsi Bo3iie ro-
poma Cynraut, HeOodbIIOE 03epro. PoroszoBo-
TpocTHHKOBOE 00710T0. N40°36°46°°; E49°37°35"’,
h —22 m. Ne8345. 3 arrycra 2014 1. A.C. 3epHOB,
III.H. Mup3zoesa (Puc. 5).

Puc. 5. Juncellus pannonicus

Msl BHEpBBIEC IPUBOAUM 3TOT BUA AJS ATie-
POHCKOTO TIOITyOCTPOBA, paHee B AzepOaiikaHe OH
ormeuancsi Tonbko B Jlemkopanu (Eroposa T.B.,
2006). BeposartHee Bcero, Ha ATIIepoHe BHJ pacce-
JsieTcsi B pe3yJbTaTe ECTECTBEHHOW HSKCHAaHCUH
apeauia.

Scirpus litoralis Schrader [Schoenoplectus
litoralis (Schrader) Palla] — K. mpumopckuii. Ilo
OeperaM MpPECHBIX M COJOHOBAaTBHIX BOJOEMOB. —
ATIIEpOHCKUH T-0B, OKPECTHOCTHU CeNieHHsT 3a0part.
3abparckoe 03epo, B Boje y Oepera. N40°29°35°’;
E49°57°42°°, h —14 m. Ne8292. 1 aBrycra 2014 r.
A.C. 3epnos, III.H. Mup3oesa (Puc. 6).

Ms&1 BriepBBIE IPUBOANM ITOT BHUI AJIs Amie-
POHCKOTO TTOITyOCTPOBA, paHee B AzepOaiikaHe OH
OTMEHYaJICsl TONBKO B OKp. ceneHusi CaimbsSHBI U B
Jlenxoparu (Eroposa, 2006). BepositHee Bcero, Ha
ATiepoHe BHI paccemsieTcs B pe3yJbTare ecTecT-
BEHHOM 3KCIIAHCUU apeaa.

Lemna gibba L. [Telmatophace gibba (L.)
Schleid.] — AmnmepoHCKHi MM-0B, OKPECTHOCTH Ce-
nenuss Mamrara, CaMmyp—ANIIEepoHCKUN KaHal. B
pycine xanana. Ne8323. 1 aBrycra 2014 r. A.C. 3ep-
Hos, III.LH. Mup3oesa (Puc. 7). Mbl BriepBbie npu-
BOJIUM 3TOT BHJ Il ANILIEPOHCKOTO HOIyOCTPOBaA,
panee B AsepOaillikaHe OH OTMEYaics TOJIBKO B
Jlenkopanu (L{Benér, 2006). Beposraee Bcero, Ha
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Puc. 6. Scirpus litoralis Schrader

Puc. 7. Lemna gibba L.

ATiepoHe BHJI paccemsieTcs B pe3ybTaTe ecTecT-
BEHHOW SKCIIAaHCHH apeara.

Rumex palustris Smith — AnepoHCKHid 1-0B,
OKpecTHOCTH cefieHus1 3abpar. CONOHYaKOBBIN JIyT
Ha Oepery 3abparckoro o3epa. N40°29°35"’;
E49°57°42°°, h —14 m. Ne8272. 1 aBrycra 2014 .
A.C. 3epnos, III.H. Mup3oeBa. MbI BIiepBBIC TIPH-
BOJUM 3TOT BUJ HE TONBKO Uil ATIIEPOHCKOTO
TIOJTyOCTpOBa, HO | JuId AzepOaiimkana. Ha KaBka-
3¢ OH OTMeYaics TOJBKO B 3amaJHbIX paloHaX
(I'paboBckas-boponuna, 2012; 3epuos, 2006). Be-
posiTHee Bcero, Ha ATIIEPOHE BHJ paccessieTcsl B
pe3yabTaTe eCTECTBEHHOW KCIIAHCHH apeana, HO He
WCKITIOYCHA U aJIBCHTaBHAS IPUPOJIA BHUIA.

Chenopodium rubrum L. — A3sepOaiimxan,
ATmepoHCKH M-0B, OKp. ceieHus XomkacaH. Co-
JIOHYaKOBBII JIyT Ha 3amagHoM Oepery o3epa ['an-
xku-I'acan. Ne asrycra 2014 r. A.C.3epHOB,
III.H.Mup3oesa (Puc. 8). Mbl BiepBble NPUBOIUM
9TOT BUJ Uil ATIIEPOHCKOTO TONYyOCTPOBA, PaHb-
11 OH TPUBOAUJICS B A3epOaiikaHe I TEpPUTO-
pun Tanbima, HO 0e3 JOKYMEHTAIBHBIX IOJTBEP-
xnaennit (Cyxopykos, 2013). BepositHee Bcero, Ha
AnmepOHe BUI aABCHTUBHOI'O ITPOUCXOXKICHUA.

Puc. 8. Chenopodium rubrum L.

Phytolacca americana L. [Ph. decandra L.] —
AmniepoHckuil m-oB, ceieHue MapaaksHbl, JCHI-
ponorndeckuil mapk. CopHoe Ha MJaHTalUU PO3-
mapuHa. Ne§415. 7 asrycra 2014 r. A.C. 3epHOB,
IIT.H.Mup3oesa. Mbl BriepBble IPUBOJUM 3TOT BUJ
HE TOJILKO ISl ATIIEPOHCKOTO MOIYyOCTPOBa, HO U
s AzepOaiimkana. brwkaiiniee MecTOHaXOXJIe-
Hue Ha teppuropun ['pysun (Mmxanuukas H.H.,
2012). HecomuenHo, Ha AniiepoHe BU aJBEHTUB-
HOTO NMPOUCXOXKACHUS.

Ceratophyllum demersum L. — AmmepoHCKHA
M-0B, OKpECTHOCTH ceneHusi Mairara, Camyp-
Ammeponckuii kaHas. B pycne kamama. Ne8321. 1
asrycra 2014 r. A.C. 3epuos, lII.H. Mup3oeBa. Mb1
BIICPBBIC MPHUBOJUM JSTOT BHJ IS ATIIIEPOHCKOTO
nojyoctpoBa. B AsepOaiimkane ObUT M3BECTCH W3
Tansima u Hu3oBuil Kypst (LBenés H.H., 2008). Be-
posATHee Bcero, Ha ATIIIEPOHE BUJI paccemsieTcs B pe-
3yJbTaTe €CTECTBEHHOM AKCIIaHCHU.

Ruta graveolens L. [R. hortensis Miller] —
AnmiepoHckuit 1-oB, celeHue MapaaksHbl, ASHA-
ponormuecknii mapk. CopHOe Ha TUTAHTAIMH PO3-
mapuHa. Ne8417. 7 amrycra 2014 1. A.C. 3epHOB,
III.H. Mup3zoeBa. Ha ckoibko HaM HM3BECTHO, 3TOT
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BUJ, BBHIpAaIIMBaeMBId B cafax, ONUYABIINM JUIS
TEPPUTOPHH ATIIEPOHCKOIO MOIyoCcTpoBa U Asep-
OalimkaHa B IeIOM HUKEM He mpuBoguics. Heco-
MHEHHO, Ha ATNIIepoHe BUJ aJBEHTUBHOTO MPOUC-
XOX/ICHUS.

Samolus valerandi L. — AnmepoHckuil m-0B,
6eper Kacnmiickoro mopsi Bosne ropoga CyHraur,
HebopIoe 03epro. Poro3oBo-TpocTHHKOBOE 00-
noto. N40°36°46°°; E49°37°35”’, h —22 m. Ne8350.
3 amrycra 2014 1. A.C. 3epnos, lII.H. Mup3zoesa.
Mpbl BriepBbie MPUBOJIUM 3TOT BUJ IJis AMIEpPOH-
cKoro mosyoctposa. Haxoxxnenue ero Ha Teppuro-
PHUH IOJIyOCTPOBA HE yIUBHUTENBHO, TaK OH M3BEC-
TEH W3 COIpeAeNHbHBIX paiioHOB A3sepOalmkana
(Menwnrxkuit, 2012). BepositHee Bcero, Ha Anmrepo-
HE BHJl pacceisieTcsl B pe3yJbTaTe €CTECTBEHHOM
9KCIIAHCHUH apeana.

Lycopus europaeus L. — AniiepoHckuil 1-0B,
oeper Kacnmiickoro mops Bosne ropoga CyHraur,
HebonpIoe o03epuo. PorozoBo-TpocTHHKOBOE 060-
aoto. N40°36°46°’; E49°37°35”’, h —22 m. Ne8348'.
3 aprycta 2014 r. A.C. 3epnos, LII.H. Mup3zoesa.
Mpl BriepBBlE NPUBOJUM 3TOT BHI I AIIIEPOH-
ckoro nosyocrpoBa. HaxoxneHue ero Ha TeppHUTO-
pHUH MIOJIyOCTPOBA HE YAUBUTENBHO, TaK KaK OH U3-
BECTEH U3 COINpeIeNbHBIX pailioHOB A3zepOaiimkaHa
(Axynpos, 1957). BeposiTHee Bcero, Ha AmIepoHe
BHJ| paccemsieTcs B pe3yJbTaTe eCTECTBEHHOMN 3KC-
MIAaHCHHU apeaa.

Mentha spicata L. — AnmepoHCKUil m-0B,
0r0-BOoCcTOYHAs okpanHa ropoga Cynraut. CoyoH-
gakoBbIil myr. N40°34°24°°; E49°38°39”’, h -7 m.
No8341. 3 aBrycra 2014 r. MbI BniepBble IPUBOIUM
3TOT BHJ HE TOJBKO IJIs1 ANIIEPOHCKOIO IOIYOCT-
poBa, HO W mIa A3zepOaiimkana. Pa3BomuTcs kak
JIEKapCTBEHHOE U 3(pupomMaciuyHoe pacteHue. Po-
muHa — CpemmzeMHoMopbe. Hecomuenno, Ha Am-
LIEPOHE BUJ| aJIBEHTUBHOI'O IPOUCXOXKACHHUS.

Serratula radiata (Waldst. et Kit.) M.Bieb. —
AnuepoHckui n-oB, okp. cenenust Hapnapas, nec-
YaHUKOBBIC OOPBIBBI OJIM3 Kaphepa, CKIOH BOCTOY-
HOW okcmo3uuuu. Ha  pakymeyHoMm — mecke.
N40°34.271'; E49°58.725" h: 40 m. Ne8412. 7 aBry-
cra 2014 r. A.C. 3epuoB, III.H. Mup3oeBa. Msi
BIIEPBbIC MPHBOAMM JTOT BUA H BOOOIIE pPOX
Serratula nns AnmepoHCKoro momyoctposa. Bepo-
SITHEEe BCETo, Ha ATIIEpOHE BHI pacceisercs B pe-
3yJbTaTe €CTECTBEHHOMN SKCIIAaHCHH.

BbIBOJbI

Nzydenue ¢uopbl ANIIEPOHCKOTO MOIyOCTPO-
Ba B TEUEHHUE YETHIPEX JIET MOKa3ajlo, YTO COBpe-
MEHHBIA COCTaB BUIOB BBICIIUX PACTEHUU IpeTep-
TeJ CyIIeCTBEHHbIE M3MEHEeHUs 3a mnpourenmre 60
JeT, cO BPEMEHHU NpeIbIayliell HHBEHTapHU3aluH,
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nposeaeHHol .M. Kapsrunemv (Kapsrun, 1952).
OOHapy>keHHbIC HOBbIE BHIBI I (JIOPHL B OOJb-
IIMHCTBE CIy4yaeB OJHO3HAUYHO OTHECTH K a/IBEH-
TUBHBIM M HMHBAa3UBHBIM HEBO3MOXHO, HEKOTOpPHIE
U3 HUX MOTYT OBITh pe3yJbTaTOM ECTECTBEHHOU
aKkcraHcuu apeana. [lonyduennsie Hamu B 2014 rony
pe3yabTaThl yOXKIAIOT B HEOOXOIUMOCTH IpPOBE-
JeHUsl JalibHelIIell WHBEeHTapu3aluu (JIopbl pe-
THOHA, KOTOpasi, HECOMHEHHO, IPUHECET HOBBIE Ha-
XOJKU U TMIOKaXeT yTPaThl.

PabGora BbIOTHEHA B paMKax MPOEKTa
PH® «HayuHble OCHOBBI CO3JaHHS HALUMOHAJIb-
HOro OaHKAa-IeNo3UTAPUA KUBbIX cuctem» (14-
50-00029).
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Apseron Yarimadasi Florasinda yeni invaziya vo Ekspansiyalar
A.S. Zernov"?, S.N. Mirzoyeva®

M. V. Lomonosov adina Moskva Déoviat Universiteti
’Moskva Dovliat Vilayat Universiteti
3Botanika Institutu AMEA

Mogqalodos ilk dofo olarag Abseron yarimadasi ticlin 2014-cii il ¢6l tadgiqatlar1 zamani agkar olunan invaziv
vo ekspansiv bitki ndvlori gostorilmisdir: Potamogeton crispus, Potamogeton pusillus, Zannichellia
pedunculata, Arundo donax, Juncellus pannonicus, Scirpus litoralis, Carex riparia, Lemna gibba, Rumex
palustris, Chenopodium rubrum, Phytolacca americana, Ceratophyllum demersum, Ruta graveolens,
Samolus valerandi, Lycopus europaeus, Mentha spicata, Serratula radiata,. Tapilmis taksonlarin yayilma
yerlori daqiq verilmisdir.

Agar sozlar: Flora, adventiv néviar, bioloji invaziya, ekspansiv névlar, Abseron yarimadasi
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New Invasive And Expansive Species In The Flora Absheron Peninsula
A.S. Zernov "2, Sh.N. Mizrzayeva®

'Lomonosov Moscow State University
’Moscow State Regional University
*Institute of Botany, ANAS

For the first time invasive and expansive alien plant species distributed in Absheron peninsula have been re-
ported: Potamogeton crispus, Potamogeton pusillus, Zannichellia pedunculata, Arundo donax, Juncellus
pannonicus, Scirpus litoralis, Carex riparia, Lemna gibba, Rumex palustris, Chenopodium rubrum,
Phytolacca americana, Ceratophyllum demersum, Ruta graveolens, Samolus valerandi, Lycopus europaeus,
Mentha spicata, Serratula radiata. The species were found during the field trips in 2014. Distribution coor-
dinates of the found taxa were precisely indicated.

Key words: Flora, adventive species, biological invasion, expansive species, Absheron Peninsula
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Comparing of Plant Antibacterial Essential Qils With Unique Synthetic

Antibiotics on Different Bacteria

S.Sh. Asbaghian'’, E.N. Novruzov’

'Medicinal Research Center of Avicenna, Ardabil, Iran;

*Institute of Botany of ANAS, 40 Badamdar Highway, Baku AZ1073, Azerbaijan;

*E-mail: dr.asbaghannamin@irimc.org

In the present investigation antimicrobial activity of three different plant essential oils i.e., Thymus
vulgaris, Th. serphyllum and Mentha longifolia oils have been evaluated. After bioassays, gram-positive
bacteria such as Staphylococcus aureus and Gram-negative bacteria i.e., Escherichia coli and Pseudo-
monas aeruginosa were found susceptible to most of the essential oils. For screening of antimicrobial
susceptibility in each essential oil, both positive and negative controls were set to determine MIC (min-
imum inhibitory concentration), MBC values (minimum bactericidal concentration) and growth inhi-
bition zone diameters. Among all essential oils Th. vulgaris oil was found to be highly bactericidal, as it
has shown lowest MIC and MBC values and high growth inhibition zone diameter in comparison to
antibiotics. Present study reveals significantly higher broad-spectrum antibacterial activity in essential
oils than antibiotics i.e., penicillin, gentamicin, amoxicillin and nalidix acid.

Key words: Essential oil, Thymus, antibacterial activity

INTRODUCTION

The spread of drug resistant pathogens is one
of the most serious threats to successful treatment
of microbial diseases. Down the ages essential oils
and other extracts of plants have evoked interest as
sources of natural products. They have been
screened for their potential uses as alternative rem-
edies for the treatment of many infectious diseases
(Tepe et al., 2004). World Health Organization
(WHO) noted that majority of the world's popula-
tion depends on traditional medicine for primary
health care. Medicinal and aromatic plants which
are widely used as medicine constitute are a major
source of natural organic compounds. Essential oils
have been shown to possess antibacterial, antifun-
gal, antiviral insecticidal and antioxidant properties
(Burt et al., 2004). Some oils have been used in
cancer treatment (Sylvestre et al., 2006). Some oth-
er oils have been used in food preservation (Faid et
al., 1995), aromatherapy (Buttner et al., 1996) and
fragrance industries (Van de Braak et al., 1999).
Essential oils are a rich source of biologically ac-
tive compounds. There has been an increased inter-
est in looking at antimicrobial properties of extracts
from aromatic plants particularly essential oils
(Milhau et al., 2004). Therefore, it is reasonable to
expect a variety of plant compounds in these oils
with specific as well as general antimicrobial activi-
ty and antibiotic potential (Darokar et al., 2006).
Essential oils (also called volatile oils) are aromatic
oily liquids obtained from plant materials (flowers,
buds, seeds, leaves, twigs, bark, herbs, wood, fruits

and roots). They can be obtained by expression,
fermentation or extraction but the method of steam
distillation is the most common used for commer-
cial production. An estimated 3000 essential oils
are known, of which 300 are commercially im-
portant in fragrance market (Van de Braak et al.,
1999). Essential oils are complex mixers compris-
ing many single compounds. Chemically they are
derived from terpenes and their oxygenated com-
pounds. Each of these constituents contributes to
the beneficial or adverse effects. Essential oils such
as aniseed, thyme, calamus, camphor, cedar wood,
cinnamon, citronella, clove, eucalyptus, geranium,
lavender, lemon, lemongrass, lime, mint, nutmeg,
orange, palmarosa, rosemary, basil, vetiver and
wintergreen have been traditionally used by people
for various purposes in different parts of the world.
Cinnamon, clove and rosemary oils had shown an-
tibacterial and antifungal activity (Ouattara et al.,
2006); cinnamon oil also possesses antidiabetic
property (Tepe et al., 2004). Peppermint and orange
oils have shown anticancer activity (Kumar et al.,
2004). In case of thymemany pharmacological in
vitroexperiments carried out during the last dec-
ade’s revealed well defined pharmacological activi-
ties of both, the thyme essential oil and the plant
extracts. The non-medicinal use of thyme is worthy
of attention, because thyme is used in the food and
aroma industries; it is widely used as culinary in-
gredient and it serves as a preservative for foods
especially because of its antioxidant effect. Thyme
essential oil constitutes raw material in perfumery
and cosmetics due to a special and characteristic
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aroma (Inouye et al., 2001). Thyme is employed to
season and suppress offensive odors, such as
trimethylamine odor, in foods. The essential oil is
well recognized for its medicinal properties in the
treatment of bronchitis, whooping cough and tooth-
ache. The herb or its infusion is also given for sev-
eral disorders. It is possible that the flavonoids pre-
sent maybe important, such as in the spasmolytic
activity of the smooth muscles guinea pig ileum
and trachea. It was found that the main component
of the essential oil were thymol and carvacrol and it
had antimicrobial activity against fungi (some
aflatoxins producers), viruses, helminthes, gram-
positive bacteria (included C.botulinum) and gram-
negative bacteria. In the present study antimicrobial
potential of four antibiotics (Gentamicin, Penicilin,
Nalidix acid and Amoxicilin) and different plant
essential oils (thyme and peppermint) was screened
against three pathogenic bacterial strains i.e.,
Staphylococcusaureus (PTCC 1112), E. coli (PTCC
1399) and Pseudomonas aeruginosa (PTCC 10)in
various antibacterial bioassays. For antimicrobial
susceptibility of each essential oil, MIC value,
MBC value and growth inhibition zone diameters
were determined.

MATERIAL AND METHODS

In this research the studied Microbiological
Methods are provided from Industrial Scientific
Research Center of Iran. First, Mueller Hinton
broth medium was used to prepare appropriate con-
centration of suspension of the bacteria strain. Then
the strains were incubated for 24 h at 37°C, and
Mueller Hinton agar medium was used to study
anti-bacterial activity. First, 10 pg of each essence
were placed on sterile standard papers under aseptic
conditions. Thence, it was kept in Incubator for 6 h
to dry completely. Then antibiogram was applied
by using standard antibiotic discs and negative con-
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trol discs. In the next stage, tube dilution test was
performed to determine MIC and MBC levels only
for essences with growth inhibition zone and anti-
bacterial properties, and 0.00000001 pg/ml...
0.0001 pg/ml, 0.001 pg/ml, 0.1 pg/ml, 0.1 pg/ml,
1.0 pg/ml concentrations of each were prepared.
Then 10 ml of prepared bacterial suspension
(equivalent to 5 McFarland) was added to each
tube. Tubes were kept for 24 h at 37°C. After 24 h
turbidity of tubes was examined. The tube with ap-
pearance of turbidity was considered MIC, and for
further examination all tubes were cultured in solid
medium (MHA) under aseptic conditions, and after
placing in Incubator the culture results were stud-
ied.

RESULTS AND DISCUSSION

The results of the bacterial inhibition zone di-
ameter with unique codes using paper disk method
are shown in table (1) and the results of it using
tube dilution method are shown in table (2).

Considering the results, n-4, n-2, and 1 speci-
men were selected for antibiogram testing using
dilution method to determine MBC and MIC levels.

Plant essential oils and extracts have been used
for many thousands of years (Jones, 1996), in food
preservation, pharmaceuticals, alternative medicine
and natural therapies (Reynolds, 1996; Lis-Balchin
et al,, 1997). It is necessary to investigate those
plants scientifically which have been used in tradi-
tional medicine to improve the quality of
healthcare.Essential oils are potential sources of
novel antimicrobial compounds (Mitscher et al.,
2006) especially against bacterial pathogens. In
vitro studies in this work showed that the essential
oils inhibited bacterial growth but their effective-
ness varied.

Table 1.Mean bacterial inhibition zone diameter ratio to antibiotics and essence with unique code (in mm).

Bacteria sample Antibiotics The essence of the plants
penicillin  gentamicin amoxicilin nalidix 20 1 n-4 n-5 n-2 10
S.aureus 10 19 25 0 5 27 24 6 15 10
E.coli 20 0 22 5 0 25 20 5 15 5
P.aeruginosa 12 0 18 0 0 18 15 5 11 5

*Thymus vulgaris=(1), Th. vulgaris=(n-2), Th. vulgaris=(n-4), Th. vulgaris=(10), Th.serphyllum=(20) and Mentha longifolia=(n-5).

Table 2. Mean MBC and MIC of each essence (pg/ml)

Bacteria sample 1 n-2 n-4
MIC MBC MIC MBC MIC MBC
S.aureus 0.001 0.010 0.0001 0.001 0.001 0.010
E.coli 0.010 0.100 0.001 0.010 0.001 0.010
P.aeruginosa 0.001 0.010 0.010 0.100 0.001 0.010

*Thymus vulgaris=(1), Th. vulgaris=(n-2), Th. vulgaris=(n-4)
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The antimicrobial activity of many essential
oils has been previously reviewed and classified as
strong, medium or weak (Zaika, 2000). An im-
portant characteristic of essential oils and their
components is their hydrophobicity, which enable
them to partition the lipids of the bacterial cell
membrane and mitochondria, disturbing the cell
structures and rendering them more permeable
(Knobloch et al., 2005; Sikkema et al., 2007 ). Ex-
tensive leakage from bacterial cells or the exit of
critical molecules and ions will lead to death
(Denyer and Hugo, 2008). Gram-positive bacteria
were more resistant to the essential oils than gram-
negative bacteria (Kordali et al., 2005).

Present study reveals the antimicrobial suscep-
tibility of essential oils against three bacteria Staph-
vlococcus aureus, Pseudomonas aeruginosa and
Escherichia coli. 1t is proved by low MIC and
MBC values obtained in essential oils whenused
against each bacterial culture. Among all essential
oils, Thymus vulgaris (n-2) essence has shown low-
est MIC values (0.0001:ug/ml) against Staphylo-
coccus aureus while Thymus vulgaris (n-4) has
shown 0.001: pg/ml MIC value against all three
bacteria strains (Table 2). Th.vulgaris (1) oil has
shown anti-microbial activity against Pseudomonas
aeruginosa and Staphylococcus aureus at a 0.001:
pg/ml concentration. Besides this, Th.vulgaris oil
(n-2) was found highly bactericidal to Staphylococ-
cus aureus, which was proved by low MBC values
obtained i.e. in a range of 0.001: pg/ml (Table 2).
More specifically all essential oils tested have
shown lowest MBC values than MIC values against
each bacterial strain. Finally, essential oils have
shown significantly very low MIC and MBC values
in comparison to broad-spectrum antibiotic drugs.
This suggests that the essential oils are highly bac-
tericidal. Similar MIC values are also reported in
juniper oil (70% v/v) (Pepeljnjak et al., 2005)
against Gram +ve and Gram -ve bacteria. It has also
shown stronger fungicidal activity against Candida
sp. (MIC from 0.78 to 2% v/v). Similarly garlic oil,
garlic powder and diallyl sulfur components have
shown MIC and MBC values in a range of 8 to 32:
1/ml and 16 to 32: 1/ml against Helicobacter pylori
(Gara et al., 2000). Few essential oils obtained from
different Mentha species, i.e. Mentha longifolia L.,
Mentha aquatic and Mentha piperita. L. (Mimica-
Dukic et al, 2003), Hypericum scabrum,
Hypericum scabroides and Hypericum
triquetrifolium exhibited broad-spectrum antibacte-
rial activity against disease pathogens (Kizil et al.,
2004). Similarly Dracocepha lumfoetidum essential
oil also exhibited strong antibacterial activity
against menthicilin resistant Staphylococcus aureus
(MRSA) at a very low MIC value i.e., 26-2592:
I/ml (Lee et al., 2007). Besides essential oils, oil

constituents such as allicin and diallyl sulfur (Gara
et al., 2000), luteolin (Brenes et al., 1999), thymus
(Shin and Kim, 2005), phenolics (Eduardo-Medina
et al., 2006) and carvacrol (Burt et al., 2005) isolat-
ed from various essential oils have also shown
stronger antimicrobial activity against few bacteria.
Olive oil and its phenolic constituents showed an-
timicrobial activity against food borne pathogens
such as Helicobacter pylori (Romero et al., 2007).
In the present study, essential oils have show n
nearly equal antimicrobial effects on both gram
positive and gram-negative bacteria in suspension
culture. Thymus vulgaris, Thymus serphyllum and
Mentha longifolia oils was found to be the most
effective. However, inhibition zone diameters ob-
tained in filterpaper disc diffusion assays have
shown better effectiveness of essential oils against
Gram-positivebacteria.lt may be due to volatile ac-
tion of essential oils and due to absence of lipo-
polysaccharide layer in Gram positive bacteria that
might function as an effective barrier against any
incoming biomolecule (Inouye et al., 2001;
Delaquis et al., 2002). There might be another pos-
sibility that essential oils may successfully inhibit
microbial respiration and increase the plasma
membrane permeability, which results in to death
of bacterial cells after massive ion leakage (Lam-
bert et al., 2001; Walsh et al., 2003). It may also
happen due to hydrophilic nature of bacterial cell
wall (Knobloch et al., 1986). In the present study,
almost all essential oils tested have shown strong
antibacterial potential against pathogenic bacteria.

CONCLUSION

This study emphasizes antimicrobial properties
of plant essential oils against human pathogenic
bacteria. It has been observed that all the essential
oils possess both bacteriostatic and bactericidal ac-
tivity much higher than that of synthetic antibiotics
when tested in vitro. These essential oils may be
effective on other Gram-ve and Gram+ve bacteria.
More importantly, these can be included in the list
of herbal medicines due to their high antimicrobial
potential and lesser side effects. Hence, essential
oils and their components can be recommended for
therapeutic purposes and be used as an alternative
medicine.
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Antibakterial Bitki Efir YaglarininVa Unikal Sintetik Antibiotiklorin Miixtalif Bakteriyalara
Qars1 Tasirinin Miiqayisoli Todqiqi

S.Sh. Asbaghian', E.N. Novruzov*

'Ibn Sina Tibbi Tadgiqat Markazi, Ordabil, Iran
?AMEA Botanika Institutu

Tadqiqat isinds tic miixtslif bitkinin (Thymus vulgaris, Th. serphyllum vo Mentha longifolia) efir yaglarinin
antimikrob foallig1 todqiq edilorok qiymatlondirilmisdir. Bioloji analizlordon sonra molum olmusdur ki,
Staphylococcus aureus kimi qram-pozitiv va Escherichia coli vo Pseudomonas aeruginosa kimi qram-
neqativ bakteriayalar efir yaglarinin oksoriyystina qarst hassasdirlar. Hor iki tip bakteriyalarm hor bir efir
yagma qarsi hossashginmn skriningi ii¢iin MiQ (minimal inhibirlosdirmo qatiligi (MIC)), MBQ (minimum
bakterisid gatiligi (MBC)) ve inkisafin inhibirlogma zonasinin diametri kimi parametrlor toyin olunmusdur.
Tadqiq olunan efir yaglan igaricinds Th. vulgaris-in efir yag: sintettik antibiotiklorlo miiqayisads an asagi
MIQ, MBQ-yo vo on bdyiik inkisafin inhibirlosmo zonasinin diametrino malik oldugu ii¢iin an yiiksok
bakterisidlik niimayis etdirmisdir. Hazirki todqiqatin noticolori gostorir ki, bitki mongoli efir yaglari
penisillin, gentamisin, amoksisillin va nalidiks tursusu kimi sintetik antibiotiklorlo miiqayisads shomiyyatli
doracads daha genis antibakterial faalliq spektrine malikdirlar.

Acar sozlor: Efir yagi, Thymus, antibakterial faalliq
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CpaBHeHHe AHTHOAKTEPHAIBbHOI AKTUBHOCTH JD(PpupHbix Macesa Pactennii U YuukaabHbix CHHTE-
THYeckuX AHTHOMOTHKOB IIpoTUB Paznuunbix bakrepuii

C.III. Ac6arnan’, D.H. HoBpy3os®

"Meouyuncruii nayunoiii yenmp Asuyennot, Apoabuns, Hpan
? Unemumym 6omanuxu HAHA

JlarHOE HCcIemoBaHne MOCBAIIEHO OlIEHKE aHTHMHUKPOOHOUW aKTUBHOCTH 3(UPHBIX Maced TPEeX Pa3IUIHbIX
pacrenuit (Thymus vulgaris, Th. serphyllum u Mentha longifolia). Ilocine OnoaHaIM30B BBISIBICHO, YTO TaKHe
rpaM-MoJIOKHUTENbHBIE OaKkTepun, Kak Staphylococcus aureus v TpaMOTpHUIIaTeNIbHBIE OaKTepuH, Kak Esche-
richia coli u Pseudomonas aeruginosa 9yBCTBUTENbHBI K OOJBIIMHCTBY TECTHPOBAHHBIX 3(HUPHBIX Macell.
Jyid cCKpHHMHTa aHTUMHKPOOHON aKTHMBHOCTH KaXXKJOTO 3(UPHOTO Macjia MPOTHB OOOWX THUIOB OakTepwid
6bun ompenenensl mapamerpel MUK (MuHnManbHas uHruOupyromas koHrnentpauusa (MUC)), 3HaueHus
MBK (MunnManbHast 6akTepuinnas konienTpanus (MBC)) u muamerpsl 30H 3a7epxku pocra. Cpenu uc-
CJIEIOBaHHBIX A(UPHBIX Macel, Maciio 1h.vulgaris, mposBisis Haubonee Huskue 3HadeHUss MUK u MBK u
HauOONBIINI AUaMeTp 30HBI 33A€PIKKH POCTA, IO CPAaBHEHUIO C CHHTETUIECKIMH aHTHOMOTHKAMH, XapaKTe-
PHU30BAIOCH HAMBBICIIEH 0aKTEPULIMAHOCTHIO. Pe3ynbTaThl JaHHOTO UCCIIEOBAHNA ITOKA3bIBAIOT, YTO PACTH-
TeNbHBIE A(hUPHBIE Macia 00Jaal0T 3HAYHUTENBHO OoJiee IMUPOKUM CHEKTPOM aHTHOAKTEPHUAIBHOW aKTHB-
HOCTH, YeM TaKWe€ CHHTETHUYECKHE aHTHOWOTHKH, KaK MEHWIWUINH, TeHTaMHUIINH, aMOKCHIIWIIINH ¥ HaJH-
JUKCOBast KMCIIOTA.

Knrwouesvie cnosa: dgpupnoe macno, Thymus, aumubaxmepuaivhas akmueHoCmy
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Oonapy:xenne 7-Aemerniicyoeposnna B Cmose Kopueii Ferulago setifolia C.Koch

I'.b. Uckennepona, C.B.CepkepoB*

HUnemumym 6omanuxu HAHA, baoamoapckoe wiocce, 40, Baxy A31073; Azepbatioxcan;

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

U3 cmoubl kopHeii Ferulago setifolia C.Koch MeT0o10M K0J10HOYHOH XpoMaTorpaduu BbIAeJeHO KPH-
crauinyeckoe BeulectTBo cocrapa CiyH1403 ¢ 1., 134-135°C (u3 cMecu rekcana ¢ xjaopogopmom). Ha
OCHOBAHUM XMMHUYECKHUX U CHeKTpPaabHbIX JaHHbIX (UK-, HMPIH, 13C, Bc Dept 135) kak ucxognoro,
TaK M €ro ANeTHWJINPOU3BOIAHOIO JA0KA3aHO, YTO BElIeCTBO HMEET CTPOeHHe 7-O0KCU-6—H30TMeHTeHMJI-

KymapuHa (7-1eMeTWicy0epo3uH).

Karouessble cnoBa: Apiaceae, Ferulago, xpomamoepagus, cnekmpockonus,, XuMu4eckuii cosue.

BBEJEHMUE

Pon Ferulago C.Koch (A4piaceae Lindl.) BO
(hmope AsepOaifkaHa MpeACTaBICH IBYMS BHIA-
mu: Ferulago setifolia C.Koch u F.galbanifera
(Mrll.) Koch. (=F.daghestanica Schischk.) (Pactu-
tenbHBIe pecypcbl CCCP, 1988; Kysnernosa, 1967).

F.setifolia (pepynaro MmMeTHHOTUCTHBIA) B XH-
MHYECKOM OTHOIIEHWH Mano wu3ydeH. CormacHo
JUTEPaTyPHBIM JaHHBIM ILIOBI COAEPIKAT dI(PUPHOE
Macio, a Kopar Ha KaBkaze mpUMeHSIOT MPH CKPO-
tdbynese u npu muxopanke (PactutenpHbIE peCypCh
CCCP, 1963; 1988).

W3 npyrux BunoB pona Ferulago BeieneHs! psy
KyMapHHOB, XapaKTepHBIX U Ui ponoB Heracleum,
Prangos u np. Hanpumep, okcunennenaHut, W300K-
CHITIEHIIeIaHNH, UMIIEPaTOpUH, OeprarTeH, MpaHIuM-
ruH u 1p. (Pacturensrsie pecypest CCCP, 1963; An-
IpuaHoBa u ap., 1975; Ilepenscon u ap., 1975; Cep-
KEpoB U 1p., 1976).

MATEPHAJIBI U METOJBbI

Marepuanom Al U3y4eHUs MOCIYKHUIH MEJ-
KOU3METbUYEHHBIE, BO3/YILIIHO-CYXHE KOpHH
Ferulago setifolia C.Koch, cobpannsie B (haze 3pe-
Joro mrogoHomenns B Haxudaesanckoit AP (Azep-
Gaiimxan). I'epOapHble 3K3eMIUIAPHI OBIIH OIpeie-
aensl A.LLLMOparuMoBBIM M XpaHSTCS B repoap-
HbIX KoJulekuusix WMuctutyrta boranmku HAH
Azepbaiimxana.

CyMMy 53KCTPakTUBHBIX BEILIECTB MOJYUYUIH
METOJIOM 3KCTpakiuu kopHei pactenus (420,0 T)
aIleTOHOM (TPYOKIIBI, KOKIBIA pa3 mo TpH JHs). lo-
nydeHo 17,64 T DKCTPaKkTHUBHBIX BEIIECTB. BhIXon
coctaBui 4,2%.

BemiecTBa B MHAMBUIYaIbHOM COCTOSIHUU BbI-
JENTUIA METOI0M KOJIOHOYHOH (A=66 cM, d=2,5 cM)
xpomatorpaduu (10,0 T) Ha HEHTpambHOH OKHCH
amromunus [1I-1V crenenn aktuBHOCTH (10 Bpok-

MaHy). O0seM kaxaon dppakmun 100 M.

XpoMaTorpad@UyecKyr KOJOHKY 3JIIOHPOBAIH
TeKCaHOM, CMEChI0 TekcaHa ¢ OeHzomom (2:1, 1:1,
1:2, 1:3, 1:4, 1:5, 1:8), 6er3onoM, cMecbio OeH301a
¢ xsopodopmom (5:1, 3:2, 1:1) u xmopodopmom.

U3 dpakuuit 97-127, samoupyeMbix OSH3010M,
BBIJICIMITN  KPUCTAITMYECKOE BEIIECTBO COCTaBa
C14H1403 u 1.1, 134-135°C.

Temmeparypy IUIaBIEHUS KPUCTAITMYICCKUX
BEILLECTB Ompenesim Ha ctoiuke bostuyca. K-
CHEKTPBl  PETHCTPHPOBAIM HA  CIHEKTPOMETpE
«Specord» B Ba3eJIMHOBOM MacJie.

Cnextpst IMP 'H u C cuumamu «Bruker-
300» ¢ pezonancHoi yactoroit 300 MI' st "Hu
75 MI'n ms sinep ~C. PactBopurens — DMSO-d.
XWMHYECKHE CIBUTH JaHBI 10 O-IKaie. BHyTpeH-
Huil crangapt TMC. YcioBHbIe 0003HAUEHUS CHT-
HAJIOB: C — CUHIJIET, 1] — OyOJeT, T — TPUIUIET, K —
KBapTeT, M — MYJIbTHILIET.

PE3YJIBTATBI U UX OBCYXKXKIEHUE

[IpoBoas anmorpoBaHUe XPOMAaTOrpauUecKo
KOJIOHKH CHCTEMOW pacTBOPHTEJCH, YKa3aHHBIX B
paznene «Marepuaiibl U METOJIbI» HacTOSIIEH pa-
00T1HI, U3 ¢pakuuii 97-127, s>moupyemMbIx OEH30-
JIOM, BBLACTWIN WHIUBUIYaJTbHOE BEIIECTBO COCTA-
Ba C4H;40; u 1.1, 134-135°C (w3 cMecu xiopo-
(hopMa ¢ reKcaHOM).

B oGnactu xapakrepucruyeckux yactotr MK-
CIIEKTpa BEIIeCTBAa HAWJEHBI IMOJIOCH TOTIIOMEHUS
THAPOKCHIBHOH Tpymmsl (3445 cM™'), Kap6ornuna 5-
naktoHHoro mukma (1700 cvm™') u apOMaTUYECKOU
cuctemsl (1625, 1605, 1560 cm™).

B "C SMP-cnektpe (PucyHok) uccnemyemMoro
COCIIMHEHHSI, CHSITOM C TIOJHBIM ITOJIaBIICHUEM CITHH-
CIIMHOBOTO B3aWMOJICHCTBUS NPOSBISAIOTCS 14 CUHT-
JIETHBIX CUTHAJIOB, MpUHAMISKAImMX K 14 aromam
yraepona. M3 wux 2 curnana (20,05 u 25,00 m.1.)
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Ob6Hapyxcenue 7-/lememuncydeposuna B Cymone
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Puc. 1. °C SIMP-crekTp nccieayeMoro BemecTsa.

CBUJICTEIBCTBYIOT O HAIMYUH B MOJIEKYJIE IBYX Me-
TuwibHBIX rpynmn. CurHan npu 30,00 m.a. cooTBeT-
CTBYET €IWHCTBEHHOMY METHJICHOBOMY aToOMy VT-
nepoja.

Curnansl npu 68,00 u 78,00 m.1., mpuHaame-
’Kamue, coorBerctBeHHo, —CH— u —C= aromam yr-
JIepoJia HapsAIy C CHUHTIICTAMH JBYX METHIBHBIX U
OJIHOTO METHHOBOTO aTOMOB YIJIEPOJa, CBUICTEIIb-
CTBYIOT O TIPHUCYTCTBUU B OOKOBOH IIeTIH COeIUHE-
HUS TPYIITUPOBKH, COCTOSIINN U3 MATH aTOMOB YT-
nepoja:

A
H3

Cunrnernple curHanel npu 102,00; 112,00;
130,00 u 145,00 M.n. OTHECEHBI K MPOTOHUPOBAH-
HbIM atromaMm yriepoaa (C-3, C-4, C-5 u C-8), a ue-
ThIpe curHana pu 118,00; 154,00; 158,00 u 162,00
M.Jl. K HEIIPOTOHUPOBAHHKIM atroMaM yriaepozaa (C-
6, C-7, C-9 u C-10) apoMaTHYECKOi CHUCTEMBI Be-
IecTBa.

JaHnHble 'H AMP CIIEKTPA HUCCIEIYEMOrO Be-
LIECTBA HAXOMATCA B MOJTHOM COTJIACHM C TaKOBHI-
mu PC crextpa. Tak, '"H SIMP crekTp mociensero
oOHapyXMBaeT IBa CHHIJIETA METHJIBHBIX TPYIII

npu 1,20 u 1,30 m.a. OgHONpOTOHHBIE ABa AyOieTa
ny6neroB npu 2,65 (J;=4,14 u J,=17,00 I'u, 1H) u
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2,95 m.a. (J;=4,14 u J,=17,00 I'u, 1H) xapakrepu-
3YIOT METHIIEHOBYIO TPYIITy, B3aUMOJIEHCTBYIO-
IO C OJHUM ITPOTOHOM METHHOBOH TPYTIITHL.

OOHONPOTOHHBIA TpUIUIET Tpu 5,25 M.
(J=4,14 T'nm) npuHaAnNEeXUT METHHOBOH TpymIe,
B3aUMOJICUCTBYIOLIEH C MPOTOHAMHU METHUIICHOBOU
TPYIIIBL.

OTU NaHHBIE elle pa3 JOKa3bIBAIOT MPHUCYTCT-
BHE€ B MOJIEKYJIE TPYMITUPOBKH, COCTOSIICH U3 MATH
atomoB yrirepona (—CH,—~CH=C(CHs;),).

UeTslpe cuHIIETa, OOHAPY)KEHHBIE B cilabom
MarHuTHOM ToJe cnektpa npu 6,20 (1., J=9,65 I'n,
H-4), 6,70 (c., H-8), 7,40 (c., H-5), 7,90 m.n. (m.,
J=9,65 I'n, H-3) mo3BonsioT XxapakTepu3oBaTh HC-
cienyeMoe BeIIECTBO Kak 6,7-3aMeIeHHOe TPOU3-
BOJIHOE€ KyMapHHa.

st Toro, 94TOOBl YCTaHOBUTH HYHCIO THAPO-
KCUJIBHBIX TPYIII, BEIIECTBO aleTuiaupoBaiu. [Ipu
3TOM TIOJIy9€HO MOHOAIETHIINPOU3BOTHOE COCTaBa
C16H1604(1I). ObpazoBanre MOHOAIETHIIITPON3BOI-
HOro ToaTBepkaaoT criektpsl ~C u “C Dept 135
MOCTICIHET0, KOTOpPbIE B OO0JIACTH METHIIBHBIX
rpymm o0Hapyx)uBatoT Tpu cuariaeTa (22,00; 23,00;
25,00 M.71.) B3aMEH JABYX B UCXOJHOM COCIUHEHUH.

Takum 00pa3oM, HA OCHOBAaHHH BBIIICTIPUBE-
JNEHHBIX JAHHBIX HCCIEAYEMOMY COEIUHEHUIO
MPEUIOKEHO CTPOCHUSI 7-OKCU-6-U30TIEHTEHUJIKY-
MapuHa (7-1eMeTriIcy0epo3rHa):




Hckenoeposa u Cepxepos

H

/C 3
HZ—CH:C\
= | CH,
%
O (0] OR

I: R=H; II: R=—CO —CH,

HeobOxomumMo  OTMETHUTB, 4YTO  7-OKCH-6-
M30NEHTEHWIKYMapuH OBbLT BIEPBHIE BBIJCIEH W3
npesecunsl Chloroxylon swrefenia DC (Rutaceae)
(KysnenioBa, 1967), u3 xopHeit xe Ferulago
setifolia C.Koch 7-memernicyOepo3nH BbIIeleH
BIIEPBBIC HAMH.

BbIBO/JbI

1. U3 cmonwel xopHuelt Ferulago setifolia
C.Koch meromom xpomarorpadum Ha KO-
JIOHKE C OKHCBIO AIFOMUHHS BBIJICIICHO Be-
mectBo coctaBa C;4H14O3 ¢ t.mm. 134-
135°C

2. Ha ocHOBaHMM XHMHYECKHX U CIHEKTPalb-
ubix (MK-, 'H,”C SIMP, Dept 135) nanHbIX

CTpPOEHHUE 7—OKCU—6—H30MEeHTCHUIIKYMapHH.
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YCTAHOBJICHO, 4YTO €MY COOTBCTCTBYCT

Ferulago setifolia C.Koch Bitkisinin Koklorinin Qatraninda7-Demetilsuberozinin Askar Edilmasi
G.B. iskandarova, S.V. Sarkarov
AMEA Botanika Insitutu
Ferulago setifolia C.Koch (4piaceae Lindl.) bitkisinin meyvaloms fazasinda tolpanan kdklarinin gatranindan
siitunlu xromatoqrafiya metodu ilo torkibi C;4H;405, a.t. 134-135°C (heksan-xloroform garisigindan) Qlan
kristallik maddo ayrilmisdir. Hom ilkin maddonin, hom do onun asetil téromosinin kimyavi va spektral (1Q-,
NMR 'H, "*C, °C Dept 135) molumatlar1 osasinda siibut edilmisdir ki, todqiq olunan madds 7-oksi-6—
izopentenil kumarin (7-demetilsuberozin) qurulusuna malikdir.
Knroueevie cnosa:Apiaceae, Ferulago, xromatoqrafiya, spektroskopiya, kimyavi stirtisma
Detection of 7-Demethylsuberozine in Resin of Roots of Ferulago setifolia C.Koch
G.B.Iskenderova, S.B.Serkerov
Institute of Botany, ANAS
A crystalline substance with composition of C4H;40; and m.p.of 134-135°C (from hexane-chloroform) has
been isolated by column chromatography from the rezin of roots of Ferulago setifolia C.Koch (Apiaceae
Lindl.) collected in the phase of fruiting. On the basis of chemical and spectral data (IR-, 'H-, °C-, "*C Dept
135 NMR) of an initial substance and its acetyl derivative it was proved that the substance has a structure of

7-hydroxy-6-izopentenilcoumarin (7-demethylsuberozine).

Key words: Apiaceae, Ferulago, chromatography, spectroscopy, chemical shift
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Azdrbaycanin Sirin Sularimin Diatom Yosunlar
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i1k doafs olaraq movcud adobiyyat materiallar1 vo orijinal alqoloji tadgigatlar asasinda Azarbaycanin
kontinental sututarlar1 va suaxinlarinda Bacillariophyta s6basinin mikroyosunlarimin inventarizasiyasi
kecirilib. Miiasir nomenklatur doyisikliklori nazars alan toftis noticasinds diatom yosunlarin 84
cinsina, 36 fasilosing, 16 sirasina, 6 yarimsinfino va 3 sinfina aid olan 381 néviin (443 névdaxili
taksonun) siyahisi tortib edilib. Olkonin iri fiziki-cografi vilayatlorinds diatom yosunlarin laziminca
oyranilmasi, yayllmasi va taksonomik xiisusiyyatlori miizakirs edilir.

Agar sozlar: Diatom yosunlar, sirin sular, taksonomik struktur, takson

GIRIS

Biota miixtolifliyinin inventarizasiyasi miiasir
biologiyanin miihiim vazifalorinden biridir. Diatom
yosunlar sirin sularin avtotrof orqanizmlarinin
ohomiyyetli hissosini  togkil edir. Antropogen
¢irklonmanin manfi tasiri naticasindo biotanin azal-
masi1 ehtimali yiiksok oldugu {i¢iin, onun inventari-
zasiyasinin qisa miiddotdos kegirilmasi ¢ox vacibdir.

Olko orazisindo sututarlar oldugca miixtolifdir
— genezisi va tiplori miixtolif olan goller, termal vo
mineral bulaglar, diizonds yerlogon su anbarlar1 vo
s. Hocmina gora yasil yosunlarla, yayilmasia gors
iso - gOy-yasil yosunlarla miiqayiso edilo bilon
Bacillariophyta s6basi Azarbaycan Respublikasinin
kontinental sututarlari vo suaxinlarinda basga yosun
sObolorina nisbaton laziminca tadqiq edilmisdir.

Taqdim olunan isin asas magsadi Azerbaycan
Respublikasinin kontinental sututarlari vo suaxinla-
rinda moskunlasan diatom yosunlara aid biitlin
odabiyyat molumatlarint {imumilagdirarok, diatom
yosunlarin sirin sularda dyranilms doracasini daqiq-
lagdirib, ilk dofo olaraq novlorin imumi siyahisini
tortib etmok vo Azarbaycan Respublikasiin fiziki-
cografi vilaystlorindo yayilmasimin qisa tohlilini
aparmaqdan ibaratdir (Budaqov, 1996).

MATERIAL VO METODLAR

Azorbaycanin diatom yosunlarmin miixtslif-
liyine aid odobiyyat maenbaslori iimumilssdirilib vo
tohlil edilib. Hazirki isin osasini odobiyyat molu-
matlar1 vo Bdyiikk Qafqazin inzibati rayonlarinda
1983-1987 illorde vo sonralar (2000-2012) ayri-
ayrt montogolordo miixtalif bioloji moévsiimlordo
yigilmis alqoloji materiallar togkil edir. Material-
larin y1gilmasi vo hazirlanmasi gabul edilmls iisul-
lar lizro aparilmisdir (Baccep u ap., 1989).

Novlerin  timumi siyahisim1  tortib  edorken
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Bacillariophyta $0basinin taksonomiya vo nomen-
klaturasima edilmis doyisikliklor nozora alinmisdir.
Istifado edilmis taksonomik sistem miiasir elmi
yanagmalara osason sec¢ilmisdir (Tsarenko et al.,
2009; Medlin & Kaczmarska, 2004). Yosun novlari-
nin adlar1 dogiqlosdirilorkon “Algae Base” [www.
algacbase.org], “California Academy” [www.
calacademy.org] vo “Alga Terra” [www.algaterra.
org] internet saytlarindan istifado edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Azorbaycan Respublikasimnin yosunlarina aid
ilkin adobiyyat menbalorinds yalniz alti név genis
yayilmis diatom yosunu qgeyd edilmisdir. Olkonin
miixtolif regionlarinda su ekosistemlorinin miin-
tozom, mogsadyonlii tadqiqi kegon asrin 50-ci il-
lorindon baglayaraq Azorbaycan Elmlor Akademi-
yasinda rus alqoloqu I.A. Kiselyovun rohbarliyi
altinda S.Q. Rzayeva torofindon aparilmisdir vo
Azorbaycanda yayilan diatom yosunlarinin siyahisi
verilmis ilk ig do Kiir-Araz ovaliginin simal-qarbin-
do yerlogon Mingagevir su anbarmin fitoplankto-
nunun hidrobioloji todqiqine hosr edilmisdir (P3a-
eBa, 1958). Diatom yosunlara aid sonraki todqi-
qatlar floristik xarakter dasiyir. Respublikanin sirin
sularinin alqofloristik todqigatlarinin salnamosi vo
naticalori  Azerbaycanin  sututarlarinin  alqoloji
todqigqine dair moqalslorde tosvir edilmisdir
(MyxTtapoga, )xadaposa, 2007, 201 1a, 6).

Bizim torofimizdon ilk dofs olaraq mdvcud
odabiyyat molumatlarinin (nosrlor vo alyazmalar)
vo orijinal alqoloji todqigatlarin asasinda Azorbay-
canin sututarlart vo suaxinlarinda Bacillariophyta
sObosinin  mikroyosunlarinin  inventarizasiyasi
kegirilib. Genig yayilmis cinslorin tok-tok adlari rast
golon mogqalolors istinad edilmomisdir. Miiasir
nomenklatur doyisikliklori nazars alan taftis natice-
sindo diatom yosunlarin 84 cinsino, 36 fasilosing,



16 sirasina, 6 yarimsinfina vo 3 sinfino aid olan 381
noviin (443 novdaxili taksonun - ndt.) siyahisi tortib
edilib (cadvel 1). Asagida Azorbaycan Respub-
likasinin 5 fiziki-cografi vilayotindo novlorin yayil-
mas1 gostorilmisdir.

Boyiik Qafqazin conub-sarq vilayati (Qobus-
tan-Abseron regionu daxil olmagqla). Burada, osason
Soki-Balakan regionunda ¢aylar va kigik caylar, isti
(termal) vo mineral bulaglar, gslalslor vo miivaqqati
sututarlar daxil olmaqla miixtolif tipli suaxinlart vo
sututarlar1 tadqiq edilib (banamosa, 1975a; Kapa-
eBa, Myxrapona, 1987; Myxtaposa, 1989; Myxra-
poma, JIxadapoma, 2010; 2011; 2012a; 20126;
MyxrapoBa, Kapaea, 1999). Comi bu vilaystdo
218 nov (243 ndt.) diatom yosunu qeyd edilmisdir.
Mohz burada Azaorbaycan Respublikasinda ilk dofa
Brachysira vitrea (Grunow in Schneider) R.Ross,
Diadesmis contenta (Grunow ex Van Heurck)
D.G.Mann, Gomphonema minutum (C. Agardh) C.
Agardh, Luticola goeppertiana (Bleisch in
Rabenh.) D.G.Mann, L. monita (Hust.) D.G.Mann,
Navicula phyllepta Kiitz., N. schréeteri F. Meister,
Pinnularia torta (A.Mann) R.M.Patrick, Placoneis
abiskoensis (Hust.) Lange-Bert. et D. Metzeltin, P.
gastrum (Ehrenb.) Mereschk., Staurosirella lepto-
stauron (Ehrenb.) D.M.Williams et Round, Surirel-
la brebissonii Krammer et Lange-Bert. vo s. novler
agkar edilmisdir. Diatom florasinin nov torkibinin
tohlili gostarir ki, bu vilaystde Cavinula weinzierlii
(H.Schimanski) D.B.Czarnecki, Craticula submo-
lesta (Hust.) Lange-Bert., Cymbella inelegans
Cleve, Navicula libonensis Schoeman, Nitzschia
bicrena Hohn et Hellerman, N. legleri Hust. vo s.
kimi ¢ox nadir sayilan novlor tosadiif edilir, eloco
do burada nadir alp yosun ndvleri — Cymbella
schimanskii ~ Krammer, Cymbopleura rupicola
(Grunow) Krammer, C.similis (Krasske) Krammer,
Frustulia spicula Amosse, Neidiomorpha binode-
formis (Krammer) M. Cantonati, Lange-Bert. et
N.Angeli vo 1 ndvdaxili takson - Neidium bisul-
catum (Lagerst.) Cleve var. subampliatum Kram-
mer agkar edilmisdir.

Abseronda yalniz Ceyranbatan su anbari
tadqiq edilmis (P3aeBa, 1983) vo diatom yosunlarin
19 novii (19 ndt.) geyde alinmigdir.

Kiir Dagaras1 ¢okakliyi vilayati. Mingogevir
su anbari (P3aeBa, 1958; 1986) vo Kiir ¢aymin orta
axarinda yerloson ii¢ gél — Hacigabul, Naxaliqcala
(Sarisu) vo Aggdl todqiq edilmisdir. A.Q.Qasi-
movun isinds Mingacevir su anbarmin diatom
yosunlarmin siyahisi tokraron taqdim edilir vo Kiir
cayinin asag1 axarinda yerlogson bir sira kicik
sututarlarinda genis yayilmis ndvler qeyd edilir.
Kiir ¢ayinin vo onun qollarinin alqoflorasi xiisusi
olaraq Oyronilmomisdir. Yuxarida gostorilon vo
minerallasmas1 yiiksok olan gollorin alqoflorasi
kecan asrin 70-ci illarin avvallarinde N.M. Caforov
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torofindon todqiq edilib (dxadapos, 1971; 1972).
Burada Amphora subcapitata (Kisselev) Hust,
Caloneis oregonica (Ehrenb.) R.M.Patrick, Fal-
lacia omissa (Hust.) D.G.Mann vo Navicula cir-
cumtexta Meist. ex Hust. kimi nadir névler vo arid
orazilors xas olan Navicula hedini Hust. novii tapil-
misdir. Haciqabul goliinds iso biitiin Qafgaz {igiin
yeni olan Achnanthes triconfusa Van Land. vo Sel-
laphora laevissima (Kiitz.) D.G.Mann qeyd edil-
misdir. Biitovliikde bu vilayotdo 217 név (249 ndt.)
diatom yosunu rast galinir.

Kicik Qafqaz vilayosti. Osason termal bulaqlar
vo zalzolo naticasindo amols golon, yiiksok dagligda
yerlogon Goygol golii  Oyronilmisdir. Mineral
bulaglarda 80 nov Bacillariophyta agkar edilmisdir
(Ammes, 1961; banamosa, 19756) vo onlarin ara-
sinda sularinin horarati vo minerallagsmasi yiiksok
olan dag bulaqlaria xas olan — Denticula thermalis
Kiitz., Pinnularia interruptiformis Krammer vo s.
Goygol golii Ugilin 124 ndv gostarilir (P3acga,
1984a). Comi Kigik Qafqazda 143 nov (156 ndt.)
diatom yosunu agkar edilmisdir.

Lonkaran vilayati. Azorbaycanin conub-gor-
gindo yerlogon vo ayrica botaniki yarimayaloto
ayrilmig bu nadir subtropik vilayotin yalniz aran
hissasinds sututarlarindan ¢aylar vo termal bulaglar
tadqiq edilmisdir (P3aeBa, 1965; 198406), daglq
hissasi iso Oyronilmomisdir. Bu vilayatdo 123 név
(137 ndt.) agkar olunmusdur.

Orta Araz vilayoti. Biitovliikde Naxgivan AR
orazisindo sistemli alqoloji todqiqatlar aparilma-
migdir vo ilk dofs S.Q. Rzayeva Naxc¢ivanin ii¢
mineral bulaglarindan (Vayxir, Sirab vo Badamli)
yigilmls materiallarin todqiqinin naticolorini nosr
etdirmisdir (P3aeBa, 1999). Magalads diatom yo-
sunlar 7 névlo tomsil olunmusdur, bunlardan Dia-
toma vulgare Bory, D. anceps (Ehrenb.) Kirchn.,
Fragilaria capucina Desm. va s. qeyd etmoak olar.

Azorbaycanin diatom florasinin taksonomik
strukturu asagidaki cadvolds toqdim edilir (codvel
1). Novlorin, névdaxili taksonlarin vo daha yiiksok
ranqli taksonlarin taksonomik miixtslifliyi asagida
gostarilmisdir: 1. Coscinodiscophyceae sinfi — 1
yarimsinif, 3 sira, 3 fosils, 3 cins va 6 név (7 ndt.);
2. Mediophyceae sinfi — 2 yarimsinif, 2 sira, 3
fosilo, 5 cins vo 14 ndv; 3. Bacillariophyceae sinfi —
3 yarimsinif, 11 sira, 30 fasilo, 76 cins vo 361 ndov
(422 ndt.).

Coscinodiscophyceae sinfi Coscinodiscophyci-
dae yarimsinfi ila on az név miixtalifliyi ilo segilir
va tarkibinds 1-3 plankton novii olan cinslarlo tom-
sil olunmusdur. Paraliales siras1 Paraliaceae fasi-
lasi vo Ellerbeckia R.M. Crawford cinsine aid tok
bir ndvle biiruzo verir. Ellerbeckia arenaria
(Moore ex Ralfs) R.M. Crawford Bdyiik Qafqazin
conub yamacinin sututarlarinda, osason = Qax
rayonunun Ceyranbulaq, Qarasu mineral bulagla-
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Cadval 1. Sirin sularda diatom florasinin taksonomik spektri.

Suralar Fasilalarin Cinslarin Novlorin s.ayl (ndt.) Florada %-lIo
sayl1 / ranq yeri

Sinif Coscinodiscophyceae

1. Paraliales 1 1 1(1)/15 0,2

2. Melosirales 1 1 2(2)/14 0,5

3. Aulacoseirales 1 1 3(4)/12 0,9

Sinif Mediophyceae

1. Chaetocerotales 1 1 1(1)/15 0,2

2. Thalassiosirales 2 4 13 (13) /8 2,9

Sinif Bacillariophyceae

1. Fragilariales 1 11 27 (35) /4 7,9

2. Tabellariales 1 2 3(3)/13 0,7

3. Eunotiales 1 1 4(6)/11 1,4

4. Mastogloiales 1 2 4(7)/10 1,6

5. Cymbellales 4 11 55(62) /3 14,0

6. Achnanthales 3 8 22 (29) /5 6,5

7. Naviculales 14 28 142 (157) /1 35,4

8. Thalassiophysales 1 1 15 (16) /7 3,6

9. Bacillariales 1 6 61(70) /2 15,8

10. Rhopalodiales 1 2 8(11)/9 2,5

11. Surirellales 2 4 20 (26) /6 5,9
Comi: 36 84 381 (443) 100

rinda va termal Mohsu bulaginin axiinda rast gali- phyceae  sinfinin siralarina moxsusdur. Demak

nir. Melosirales sirast Melosiraceae fosilosi va lazzimdir ki, alqologiyada novo politipik ndqteyi

Melosira C. Agardh cinsines aid 2 névle, Aulacosei-
rales siras1 eyniadli fosilesi vo Aulacoseira Thwai-
tes cinsina aid 3 plankton névii ilo (4 ndt.) geyd
edilmisdir.

Mediophyceae sinfi 6lkanin daxili sularinda 2
yarimsinifdon olan 14 plankton ndviinii birlosdirir.
Chaetocerotophycidae yarimsinfi Chaetocerotales
sirast Chaetocerotaceae fosilosi va Chaetoceros
Ehrenb. cinsino aid tok bir névle - Ch. wighamii
Brightw (Sarisu golil) qeyd edilir. Thalassiosiro-
phycidae yarimsinfi Thalassiosirales sirast Thalas-
siosiraceae fosilasi vo Thalassiosira Cleve cinsing
aid 2 novle, Stephanodiscaceae fasilasi isa Cyclo-
stephanos Round (1 nov) Cyclotella Kiitz. (7 n.) vo
Stephanodiscus Ehrenb. (3 n.) cinslorindon comi 11
novls tomsil olunmusdur.

Osason planktonda miisahids edilon Cyclotella
Kiitz. cinsinin niimayandolori (7 n.) Olkonin iri
sututarlarindan olan Mingagevir vo Ceyranbatan su
anbarlarinda, iri gollords - GOygol, Hacigabul, Sarisu
va Aggol, Kiir ¢ayinda vo s. qeydo alinib. Bunlarin
arasinda ham C. comensis Grunow kimi yalnz
Avrasiyada yayilmis nadir arktik—alp noviinii ve
biitiin gitolordo genis yayilmis halofil, o—mezosaprob
C. meneghiniana Kiitz. noviinii misal gotirmak olar.

Bacillariophyceae sinfi taksonomik strukturu-
na goro daha rongarong olmus, sinfo 3 yarimsinif
(Fragilariophycidae, Eunotiophycidae vo Bacilla-
riophycidae) daxil olmagla 361 (422 ndt.) asason
bentik (epilit, epipelit, epifit) vo perifit ndvlor aid
edilmisdir. Kontinental sututarlarinda yayilan
diatom yosunlarin miixtolifliyinin analizi gostorir
ki, novlerla zengin olan cinsler asasen Bacillario-
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nazorindon baxilir vo yosun floralarin1 novdaxili
soviyyado miiqayisa etmok daha asaslandiric
sayilir. Mohz novdaxili taksonlar soviyyesindo
botaniki monada iki yaxin olan orazinin aydin ifados
olunmus farqlari daha tez biiruzs verir.
Fragilariophycidae  yarimsinfino Fragila-
riales va Tabellariales siralan aiddir. Fragilariales
sirasiin (4-cii ranq) Fragilariaceae fosilosinin 11
cinsindon: Asterionella Hass. (1 n.), Ctenophora
(Grunow) D.M. Williams et Round (1 n.), Diatoma
Bory (6 n.,10 ndt.), Fragilaria Lyngb. (5 n., 6 ndt.),
Fragilariforma (Ralfs) D.M. Williams et Round (1
n., 3 ndt), Martyana Round (1 n.), Meridion
C.Agardh (1 n.), Staurosirella D.M. Williams et
Round (2 n., 2 ndt.), Synedra Ehrenb. (1 ndt.),
Tabularia (Kiitz.) D.M. Williams et Round (1 n.),
Ulnaria (Kiitz.) Compere (6 n., 8§ ndt.) daxil
olmaqgla comi 25 nov (35 ndt.) qeyd edilmisdir.
Azorbaycanin daxili sularinda Tabellariales sirasi
eyni adli fosilodon olan iki cinsle - Tabellaria

Ehrenb.(2 n.) ve Tetracyclus Ralfs (1 n.)
movcuddur.
Eunotiophycidae yarimsinfi  Eunotiales

sirasina, Funotiaceae fasilosino vo Eunotia Ehrenb.
cinsina aid 4 novi (6 ndt.) daxil edir. Eunotia
cinsinin 4 noviindon ikisi - E. bilunaris (Ehrenb.)
Mills va E. submonodon Hust. Mingagevir su
anbarinda qeyd edilmisdir, qalan 2 novii iso E.
fallax A. Cleve vo E. praerupta Ehrenb. névdaxili
taksonlarla birgs - Boylik Qafgazin suaxinlarinda
(Zarnagay cayinin baslangicinda, Oyricay cayinda)
vo mineral bulaqlarinda (Lakitbulag, Ceyranbulag,
Siiskenbulaq) toyin edilmigdir.



Bacillariophycidae yarimsinfi 8 siraya (Masto-
gloiales, Cymbellales, Achnanthales, Naviculales,
Thalassiophysales, Bacillariales, Rhopalodiales va
Surirellales) aid 327 ndvle (378 ndt.) miioyyon
edilmisdir. Bura Mastogloiales sirasindan Masto-
gloiaceae fosilosinin  Aneumastus D.G. Mann et
Stickle (1 n.) vo Mastogloia Thwaites ex W. Smith
(3 n., 6 ndt.) cinslori aiddir. Cymbellales siras1 (3-cli
ranq) 4 fosiloys vo 11 cinsa aid 55 ndvil (62 ndt.)
birlesdirir:  Rhoicospheniaceae fasilasi  Rhoicos-
phenia Grunow cinsi ilo (1 n.); Anomoeoneidaceae
fasilasi Anomoeoneis Pfitzer (1 n., 2 ndt.) va Stauro-
phora Mereschk. (1 n.) cinsleri ilo; Cymbellaceae
fosilasi Cymbella C. Agardh (16 n.), Cymbopleura
(Krammer) Krammer (8 n.), Encyonema Kiitz. (5 n.,
6 ndt.), Encyonopsis Krammer (3 n.) va Placoneis
Mereschk. (4 n., 6 ndt.) cinslori ilo (comi 36 n., 39
ndt.) vo Gomphonemataceae fosilosi Gomphoneis
Cleve (1 n., 2 ndt), Gomphonema (C.Agardh)
Ehrenb. (14 n., 16 ndt.) vo Reimeria Kociolek et
Stoermer (1 n.) cinslori ilo sociyyalonir.

Achnanthales siras1 (5-ci ranq) 8 cinsdon va 3
fosilodan olan 22 ndvii (29 ndt.) birlosdirir. Achnan-
thaceae fosilosino aid 5 cinsdon olan 12 ndv (17
ndt.) toyin edilmisdir: Achnanthes Bory (4 n., 5 ndt.),
Karayevia Round et Bukht. (1 n.), Lemnicola Round
et Basson (1 n., 2 ndt.), Planothidium Round et
Bukht. (5 n., 8 ndt) vo Rossithidium Round et
Bukht. (1 n.). Cocconeidaceae fasilasine yalniz
Cocconeis Ehrenb. cinsinin 5 novii (7 ndt.) daxil
edilmisdir., Achnanthidiceae fasilasindo Achnan-
thidium Kiitz. (4 n.) vo Eucocconeis Cleve (1 n.)
cinslorinden comi 5 név milayyan edilmisdir.

Thalassiophysales siras1 Catenulaceae fasilo-
sino aid Amphora Ehrenb. cinsinin 15 novi ilo (16
ndt.) gostorilmisdir.

Bacillariales siras1 (2-ci ranq) Bacillariaceae
fosilosinin 6 cinsinin 61 ndviinii (70 ndt.) ohato
edir; onlardan Bacillaria J.F. Gmel. cinsind aid -
1, Cylindrotheca Rabenh. cinsing aid - 1, Denticula
Kiitz. cinsino aid - 3, Hantzschia Grunow cinsind
aid - 5 (7 ndt.), Tryblionella W. Sm cinsins aid - 8
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(10 ndt.) vo, nohayot, diatom yosunlar florasinin
aparici cinslori sirasinda 1-ci ranq yerini tutan
Nitzschia Hassal cinsina aid 43 nov (48 ndt.) askar
edilmisdir (Cadval 2).

Rhopalodiales sirasindan Rhopalodiaceae fo-
silosinin iki cinsine aid comi 8 név (11 ndt.) gqeyd
edilmisdir: Epithemia Breb. (5 n., 6 ndt.) vo Rhopa-
lodia O.Miill. (3 n., 5 ndt.).

Surirellales sirast iki fosiloys aid 20 yosun
novi ilo (26 ndt.) tomsil olunmusdur. Entomoneis
fasilasing aid 2 nov (3 ndt.) Entomoneis cinsinden
vo Campylodiscus Ehrenb. (4 n.), Cymatopleura W.
Sm. (2 n., 4 ndt .) vo Surirella Turpin (12 n.,15
ndt.) cinslorindon Surirellaceae fosilosino aid 18
nov (23 ndt.) daxil olmusdur.

Naviculales siras1 nov sayma goro digor sira-
lara nisboton 142 novle (157 ndt.) iistiinlitys malik
olmusdur (1-ci ranq). Bu iri sira 4 yarimsiralar ilo
tomsil olunur: Neidiineae, Sellaphorineae, Diplo-
neidineae vo Naviculineae.

Neidiineae yarimsirasi 7 fasiloys vo 10 cinsa
aid 26 ndvii (28 ndt.) ohato edir vo hor bir fosiloya
0z novbasinda 1 va ya 2 cins daxildir: Berkeleyaceae
fosilesine - Berkeleya Grev. cinsi (1 n., 2 ndt.),
Cavinulaceae fss. — Cavinula D.G. Mann et Stickle
(3 n.), Cosmoneidaceae fos. — Cosmioneis D.G.
Mann et Stickle (1 n.), Diadesmidaceae fos.-
Diadesmis Kiitz. (1 n.) vo Luticola D.G. Mann (6
n.), Amphipleuraceae fos. - Amphipleura Kiitz. (1 n.)
vo Frustulia Rabenh. (3 n.), Brachysiraceae fos. -
Brachysira Kiitz. (3 n.), Neidiaceae fos.-
Neidiomorpha Lange-Bert. et Cantonati (1 n.) vo
Neidium Pfitzer (6 n., 7 ndt.).

Sellaphorineae yarimsirasi 36 név (42 ndt.), 4
cins vo 2 fasilo ilo saciyyolenir: Sellaphoraceae
fosilasi- Fallacia Stickle et D.G. Mann (4 n.) va
Sellaphora Mereschk. (4 n., 6 ndt.) cinslori ilo, Pin-
nulariaceae fosilasi (28 n., 32 ndt.) — Caloneis
Cleve (10 n., 13 ndt.) vo floranin aparici cinslori
sirasinda 3-cii ranq yerini tutan Pinnularia Ehrenb.
(18 n.,19 ndt.) cinsloari ilo gdstorilmisdir.

Cadval 2.  Sirin sularda diatom florasinin aparici cinslori
Siralar Cinslor Novlarin say1 (ndt.) Florada %-ls
/ranq yeri
Sinif Bacillariophyceae

Cymbellales Cymbella C.Agardh 16(16) /4 3,6
Gomphonema (C.Agardh) Ehrenb. 14(16) /6 3,6

Naviculales Navicula Bory 34 (38) /2 8,6
Pinnularia Ehrenb. 18(19)/3 43
Caloneis Cleve 10 (13) /8 2,9
Diploneis Ehrenb. 9(10) /9 2,3

Thalassiophysales Amphora Ehrenb. 15 (16) /5 3,6

Bacillariales Nitzchia Hassal 43 (48) /1 10,8
Tryblionella W. Sm. 8 (10) /10 2,3

Surirellales Surirella Turpin 12 (15) /7 3,4

Comi:

454
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Diploneidineae yarimsirasindan Diploneida-
ceae fasilasinin yalniz Diploneis cinsina aid 9 név
(10 ndt.) tayin edilmisdir.

Naviculineae yarimsirasi nov sayina gors digor
yarimsiralara nisbaton 71 novls (77 ndt.) Ustiinliiya
malik olmusdur vo 4 fasiloys aid (Naviculaceae,
Pleurosigmataceae, Plagiotropidaceae vo Stauro-
neidaceae) 13 cinsi birlogdirmigdir. 1990-c1 illarden
baslayaraq aparilan elektron-mikroskopik todqiqat-
lar noaticosindo heterogen ndvlori boyiik sayda oha-
to edon Navicula Bory s. lato cinsindon yeni
cinslor ayrilmaqdadir vo onlarin bazilorinin novleri
Azorbaycanin sirin sularinda Naviculaceae fosilo-
sindo toqdim olunur (8 cins, 47 ndv, 52 ndt.):
Adlafia Lange-Bert. (2 n., 3 ndt.), Eolimna Lange-
Bert. et Schill. (1 n.), Geissleria Lange-Bert. et D.
Metzeltin (2 n.), Haslea Simonsen (1 n.), Hippo-
donta Lange-Bert., D. Metzeltin et A. Witkowski,
Kobayasiella Lange-Bert. (1 n.), Mayamaea Lange-
Bert. (3 n.) vo nohayat 2-ci ranq yerini tutan
Navicula Bory s. stricto (34 n., 38 ndt.). Navicula
Bory s. str. cinsinin niimayandoslori adoton regional
floralarda rahbor mévqe tuturlar.

Pleurosigmataceae fasilasi 2 cinslo tomsil olun-
musdur: Gyrosigma Hassal (8 n.) vo Pleurosigma
W.Sm. (4 n.). Plagiotropidaceae fasilasi Plagiotro-
pis Pfitzer cinsins aid yalmz 1 novls biiruzs verir.
Stauroneidaceae fosilasi 2 cinsla saciyyolonir: Crati-
cula Grunow (5 n.) va Stauroneis Ehrenb. (6 n., 7
ndt.).

Avropa oOlkalerinin oksariyyati ilo miiqayisado
Azorbaycanin orazisindo toyin edilmis diatom
yosunlarin ndvlarinin say1 o qador do yiiksok deyil,
bu hom todgigat miiddastinin qisa olmasi ils, ham do
Kiir ¢aymin, Ki¢ik Qafgazin yiiksok dag gollarinin,
Talisin, Naxg¢ivanin vo Bdyiik Qafqazin simal ya-
macinin sututarlart vo suaximlarinin dyronilmomasi
ilo baghdir. Azorbaycanda yeni vo nadir ndvlorin
askar edilmoasi Olkonin diatom florasiin original-
ligin1 siibut edir vo onun golocokdo daha otrafh
todqiqine osas verir.
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HUnemumym 6omanuxu HAHA
BriepBeie Ha OCHOBaHMHM WMEIOMIMXCS JUTEPATYPHBIX HCTOYHUKOB W OPHUTHHAIBHBIX aJbIOJIOTUYECKIX
HCCIEAOBAHUM TMPOBEACHA WHBEHTApU3ALMS MHKPOBOJOPOCICH  OTHaena Bacillariophyta u3
KOHTHHEHTAIBHBIX BOJOEMOB U BOJOTOKOB A3zepOaiimkaHa. [lo pesynpratam peBH3NH, YUHTHIBAIOIICH BCe
COBPEMCHHBIC HOMCHKJIATYPHBICE H3MEHEHHWS, COCTaBIICH CIHCOK, HacuuThiBarommii 381 Bum (443
BHYTPUBHUIOBBIX TaKCOHA) AMATOMOBBIX BOIOpOCieH, oTHocsmmxcsa K 84 pomam, 36 cemeiictBam, 16
mopsiikam, 6 mojaknaccam u 3 kimaccam. OOCYKAAr0TCS H3YYeHHOCTh, PAaCIPOCTPAHEHNE U TAKCOHOMUYECKHE

O0COOEHHOCTH THATOMEH B KPYITHBIX (DH3UKO-TeorpaduuecKux 00IacTsIX CTPaHbL.

Knrwouesvie cnosa: /[uamomogvie 8000pociu, npechvle 8600bl, CUCTIEMATNUYECKASI CMPYKIYPA, MAKCOH

Diatom Algae of Fresh Waters of Azerbaijan
S.K. Jafarova, Sh.J. Mukhtarova
Institute of Botany, ANAS
Microalgae of Bacillariophyta phylum from continental waterbodies and watercourses of Azerbaijan have
been inventoried for the first time. The list of diatom algae represented 381 taxa (443 infraspecies taxa)
which belong to the 84 genera, 36 families, 16 orders, 6 subclasses and 3 classes according to the latest
taxonomic arrangements was made. The level of the study, distribution and taxonomic specifics of diatoms

in large physiographic areas of the country are discussing.

Key words: Diatom algae, fresh waters, taxonomic structure, taxa
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Ali Bitkilorin Plastid Toyinath Niivo Genloari
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8 ali bitkido (birlopsli Oryza sativa, Sorghum bicolor vd Zea mays, ikilopali Arabidopsis thaliana,
Medicago truncatula, Populus trichocarpa, Glycine max vd Vitis vinifera) xloroplast toyinath ziilal
kodlasdiran (XTZK) niiva genlorinin axtarisi, homg¢inin kosakotu va diiyiiniin XTZK niiva genlorinin
potensial promotorlarimin hansi1 sinfo (TATA yaxud qeyri-TATA) monsub olmasi baximindan
miiqayisoli analizi hoyata Kecirilmisdir. Askar olunmusdur ki, bu bitkilorin har birinin niivo
genomunda plastid tayinath olmasi giiman olan 3000-dan yuxan ziilal (polipeptid) geni kodlasdirilir.
Plastid toyinath niiva genlorinin iimumi sayma goéra miixtalif novlor arasinda boyiik farq miisahido
olunur. Biitov ziilal ardicilhiqlarinin 60% vo daha yuxar oxsarlq doracasi meyari asas gotiiriillmakls,
miixt3lif tip oxsar gen qruplar: miisyyonlasdirilmisdir. 4642 qrupda 3 birlapsli bitkinin har biri, an az,
bir gen ilo tomsil olunur. ikilapalilords 2042 belo qrup askar olunmusdur. A.thaliana va O.sativa
bitkilarinin 29 metabolik yol vo ya funksional kompleks ilo bagh 1159 vo 1491 XTZK niiva geni ii¢iin
potensial TATA va/ya qeyri-TATA promotorlar askar edilmisdir. Homin potensial promotorlar
icorisinds TATA vo qeyri-TATA tip promotorlarin nisbi payr baximindan (arabidopsisda 41%/59%,

diiyiida 26%/74%) qeyri-TATA tip promotorlar iistiinliik taskil edirlar.

Acar sozlar: Ali bitki, plastid, niiva, genom, gen, ziilal, promotor, kompiiter analizi

GIRIS

2000-ci ilin dekabr ayinda ali bitkilorin ilk nii-
mayondasinin - kasskotunun (Arabidopsis thaliana)
niivo genomunun (The Arabidopsis Genome Initia-
tive, 2000), 2002-ci ilin aprel aymda ise diiyliniin
(Oryza sativa L. ssp. indica va Oryza sativa L. ssp.
Japonica) novmiixtalifliklorinin (Yu et al., 2002;
Goff et al., 2002) niiva genomlarinin qgaralama
variantlar1 oxunmusdur. Biitovliikds, son 13 ilds 10-
dan ¢ox bitkinin niivo genomu tam yaxud garalama
variantinda, onlarla bitkinin plastid vo mitoxondri
genomu is3 tam oxunmusdur (http://www.ncbi.nlm.
nih.gov/genomes/PLANTS/PlantList.html; Hamilton
and Buell, 2012). Lakin bu genomlarin gen torkibi,
bu genlorin funksiyas1 vo ekspressiyasinin tonzim-
lonmasi mexanizmlari ilo bagl bir ¢cox suallar halo
do cavabsizdir. Homin suallara cavab tapmaq ti¢iin
aparilan todqiqatlarda genis totbiq olunan yanasma-
lardan biri tocriibi vo bioinformatik tisullarla névda-
xili vo novlorarasi miiqayisoli analizdir.

Genlorin genomda togkili va funksiyasi, toka-
miilli, onlarm promotor nahiyyslorindaki transkrip-
siya tonzimlayici elementlori haqqinda yeni biliklor
oldo olunmasinda ortoloji (miixtalif néviords eyni
moangali va eyni/oxsar funksiyalr) genlorin miiqayisali
analizi an somorali yollardan biridir. Bundan basqa,
sistematika vo tokamiil biologiyasi saholorindo apari-
lan todqigatlarda da ortoloq genlarin tasdiglonmis
dastlorinin miiqayisali analizi 6nomli rol oynayir
(Wu et al., 2006; Balaji et al., 2006; Kim et al.,
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2008). Masolon, momoli vo bitki ortoloq genlorinin
promotor nahiyyalarinin konservativ xiisusiyyatlari-
nin todqiqi gostormisdir ki, transkripsiyanin start
noqtalari, TATA-boks va diger mithiim tonzimlayici
elementlor onlarin otrafindaki digor ardicilliglara
nisbaton statistik cohotdon shomiyyastli deracads da-
ha konservativdir. Bu miisahidolor asasinda insan/
heyvan vo bitki orqanizmlords Pol II promotorlarinin
axtarigl izro PromH vo PromHP kompiiter proq-
ramlar1 yaradilmigdir vo homin proqramlar, digor
miivafiq tisullar ilo miigayisodo, daha yiiksok doaqiq-
liya (85-95%) malikdirlor (Shahmuradov and Solov-
yev, 2003; http://www.softberry.com/berry.phtml).

Beloalikla, bu masalalorin halli ii¢iin avvalca
miivafiq ortoloji genlor kolleksiyas1 yaradilmalidir.
Indiyo goder homin istigamotde miioyyon cohdlor
vo ugurlar olsa da, bu masalonin tam halli ¢ox
¢atindir.

Ortologlarin miioyyanlasdirilmasinds istifads
olunan alqoritmlarin oksariyyati iki vo daha ¢ox
noviin gen/ziilal yaxud biitov genom ardicil-
liglarinin  miiqayisesino osaslanir. Bu miiqayi-
solords an ¢ox istifade olunan kompiiter vasitsasi
BLAST programidir (Altschul et al., 1997;
http://blast.ncbi.nlm.nih.gov/Blast.cgi).

Indiyso qgodor 20 bitki néviinii tomsil eden
500000-den ¢ox melum vo ya giiman olunan poli-
peptid annotasiya olunmusdur. Bu ardicilliglarin ciit-
ciit (500000 x 500000) BLAST miigayisasi naticasin-
do coxsayli potensial ortologlar askar olunmusdur.
Homin ortologlarn  sonraki analizi noticasinds



miixtalif organizmlordon toxminon 430000 ortoloji
ardicilliq miioyyon edilmigdir. Bu giin ortoloq va
homoloq (eyni bir néva mansub olan, eyni mansali va
oxsar) genlor/ziilallar iizro bir sira molumat bazalari
vardir, o climlodon Homogene — bir ne¢a bitki vo
onurgali heyvan organizmini shats edir (http://www.
ncbi.nlm.nih.gov/homologene/); TreeFam — bir nego
geyri-heyvan model orqanizm do daxil olsa, osason
heyvan orqanizmlorini ohato edir (http://www.
treefam.org/); OrthoMCL — 150-don ¢ox miixtolif
genomu ohato edir, somorali axtaris alotlorino malikdir
(http://www.orthomcl.org/orthomcl/); InParanoid —
genomlar ciit-ciit miigayisasine asaslanir va bir ne¢o
genomu ohats edir (http://inparanoid.sbc.su.se/cgi-bin/
index.cgi); MetaPhOrs — molum ortoloq molumat
bazalarmin  inteqrasiyasi osasinda  yaradilmisdir
(http://orthology.phylomedb.org/?q=home);
Compara — Ensembl molumat bazasinin bir
hissasidir, doqiq analiz mexanizmins malikdir, lakin
interfeysi  ¢otindir  (http:/www.ensembl.org/info/
genome/compara/index.html); KEGG — bu molumat
bazasinda hiiceyra, orqanizm va ekosistem ilo bagl
metabolizm, molekulyar vo  digor  yOniimli
molumatlar vardir, lakin homin resurslardan tam
molumatlar oldo etmok {iglin 6donisli lisenziya tolob
olunur (http://www.genome.jp/kegg/).

Genlorin kodlasdirdiglar ziilallarin funksiyala-
rinin, homginin ortoloji genlorin miioyyonlogdiril-
moasinds ortaya ¢ixan asas problemlorden biri ho-
min ziilallarin hiiceyrs daxilinds vo xaricinds loka-
lizasiyasinin (“toyinat yerinin) miioyyonlosdiril-
masidir.

Odabiyyatda A.thaliana hiiceyralorinds sintez
olunan ziilallarin subhiiceyrs lokalizasiyasinin mass-
spektrometriya (tandem mass-spektrometriya data
analysis, MS/MS), biokimyavi tohlil va intakt hiicey-
rolordo liiminessent ziilal ximerlorinin analizi (chi-
meric fusion studies, GFP) metodlar1 vasitosi ilo
mioyyanlogdirilmosi {izra tocriibalorin naticalari
osasinda hiiceyronin miixtalif torkib hissalorinin
(plastid, mitoxondri, peroksisoma, niive, plazmatik
membran, endoplazmatik retikulum, vakuol) miiva-
fiq suratdo ~2500, ~1800 vo ~900 ziilal1 ohato edon
proteomalari lizro malumatlar mévcuddur. Ziilallarin
dasinma yerlorinin, tocriibi aragdirmalarla yanasi,
bioinformatik tisullarla analizi sitoplazmada sintez
olunan ziilallarim1 son toyinat iinvanlann {izro
bilikloerimizin doqiqlosdirilmasi vo genislondirilmasi
liclin an semarali yol hesab olunur (Heazlewood et
al., 2005). Ziilallarin subhiiceyro lokalizasiyasinin
mohz geyd olunan inteqrativ sokilde tohlili notico-
sinds kosokotu ziilallarin hiiceyrodaxili toyinat yer-
lori {izro SUBA molumat bazasi yaradilmisdir
(Heazlewood et al., 2007; Tanz et al., 2013);
http://suba3.plantenergy.uwa.edu.au/). Bu bazanin
2014-cii il versiyasi subhiiceyra lokalizasiyasi GFP
va MS/MS metodlar vasitasi ilo miioyyanlagdirilmis
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vo 1415 elmi moqalodo toqdim olunmus 10305
miixtolif ziilali shats edir.

Bryant vo homkarlarn (Bryant et al., 2011)
kosokotu (Arabidopsis thaliana) bitkisi tizro RIKEN
xloroplast ~ funksiyalar1  molumat  bazasinda
(http://rarge.psc.riken.jp/chloroplast/) vo SeedGenes
database molumat bazasinda (www.seedgenes.org)
toplanmig mutant variantlarin vo odobiyyat molumat-
larmin tohlili asasinda xloroplast funksiyalar ilo bagl
381 niive genindon ibarat kolleksiya yaratmislar: em-
brion qiisurlar1 (embryo-defective emb) torodonl19
gen, bitki pigmentlori ilo bagh 121 gen, 3 qametofit
geni vo alternativ fenotiplor ilo bagh 138 gen askar
olmusdur ki, embrionlarin inkisafi amin tursulari,
vitaminlar va nukleotidlarin biosintezi pozulanda ¢ox
vaxt dayanir, fotosintez prosesinds problem yaranan-
da, xlorofil, karatenoidlerin vo ya terpenoidlorin
sintez soviyyasi asag1 diisondo iso davam edir.

Dinq vo hamkarlar (Ding et al., 2013) Markov
zoncirlarinin interpolyasiyast asasinda niivads kod-
lagan xloroplast genlorini prognozlasdirmaq iigiin
yeni NIM kompiiter metodu isloyib hazirlamigdir.
Tacriibi malumatlar asasinda simaqlar gostormisdir
ki, NIM metodunun orta hassasligi 92%-don yuxari,
orta spesifikliyi iso 97%-don yuxaridir (bu gosteri-
ciloro goro NIM metodu bu sahadoki on yaxsi
kompiiter proqgramlari sirasindadir).

Qara qovaq (Populus trichocarpa) bitkisindo
fotosintezin tonzimlonmasinds istirak edon genlori
biitbv genom miqyasinda askar etmok vo saciyye-
londirmok {i¢iin, mikroarrey vo BSA (bulked segre-
gant analysis) strategiyalari osasinda fotosintez
prosesi ilo baglh ekspressiya olunan 515 niive geni
(163 up-requlyasiya vo 352 down-requlyasiya) mii-
oyyon edilmigdir (Wang et al., 2014).

Fotosintetik vo bir sira digor miithiim funksi-
yalar1 yerino yetiron, xloroplast, leykoplast, amilo-
plast vo digor formalar1 olan plastidlor bitkilorin
spesifik vo miithiim organellalarindan biridir. Onla-
rin biogenezi va foaliyyati plastid va niive genomla-
riin birgs genetik nozarati altinda bag verir. Miiasir
ali bitkilarin plastid genomunda toxminan 75 miix-
tolif ziilal kodlagdiran gen agkar edilmisdir (Mache,
Lerbs-Mache, 2001). Bu genlori sorti olaraq 4 qru-
pa daxil etmok olar (Gruissem, Tonkyn, 1993):

(1) genlorin ekspressiyasi liglin mithiim olan
«ev tasarriifaty genlori;

(2) ATF-azadan asil1 proteazanin subvahidinin
va NADH-dehidrogenaza kompleksinin polipeptid-
larinin genlori;

(3) fotosintetik aparatin torkibine daxil olan
polipeptidlorin genlori;

(4) miixtalif orqanizmlords sayma va torkib
hissasino goro variasiya edon hipotetik ziilallarin
genlori (ORF-genlor).

Lakin plastid genomunun rolunu azaltmadan
geyd etmok lazimdir ki, plastid toyinatl ziilallarin
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miitlaq oksariyyati (en azi, 95%-1) nuva genomunda
kodlagdirilir, sitoplazmada sintez olunur vo sonra
bu orqanellaya dasmir. Ali bitkilorin niive genom-
lar1 oxunduqgdan sonra aparilmig tocriibi vo nozori
arasdirmalarin naticaloring asasan, niivado miixtalif
metabolik proseslorlo bagh plastid (vo ya bundan
sonra sinonim termin kimi isladilon xloroplast)
toyinatlt bir ne¢o min gen kodlasdirilir, ancaq bu
genlorin tam vo doqiq siyahist bu giin molum
deyildir (Martin et al., 1998, 2002). Digor torafden,
molumdur ki, yetkin plastidlorin on yaxs1 Oyronil-
mis vo hazirda da intensiv suratdo tadqiq olunan
formasi olan xloroplastlardan «verilon» signallar da
niiva genlarinin ekspressiyasinin tonzimlonmasindo
miioyyan rol oynayirlar (Pfannschmidt, 2003).

Moslumdur ki, istonilon genin ekspressiyasinin
ilkin moarhalasi transkripsiyadir. Transkripsiyanin
inisiasiyasi vo tonzimlonmaosi asason gendon ovval-
do (5°-nahiyyada) yerlogan, torkibinds goxsayli va
miixtalif tonzimloayici elementlor (TE) olan promo-
tor rayonu vo homin TE-lorla birlogon tonzimloyici
ziilal faktorlar vasitasi ilo hoyata kegirilir. O clim-
lodon, proksimal promotorda, yoni genin kodlas-
diran hissesine (KH) daha yaxin nahiyyads yerloson
miloyyon DNT ardicilliglart miivafiq RNT poli-
meraza (ziilal kodlagdiran eukariot genlori iiglin
RNT polimeraza II) vasitesi ilo transkripsiyanin
start saytin1 (TSS) miioyyon edirlor.

Hazirda RNT polimeraza II (Pol II) vasitasi ilo
transkripsiya olunan ziilal kodlagdiran genlsrin pro-
motorlarinin  qurulug baximindan 2 osas sinfi
molumdur: (1) terkibinds genin baslangicindan tox-
minan 20-45 nukleotid ciitii (nc) avvalds yerlogon
vo TATA-boks adlanan element olan TATA pro-
motorlar; (2) qeyd olunan nahiyyodo TATA-boks
olmayan qeyri-TATA promotorlar. Odabiyyatdan
molumdur ki, bazi sinif genlorin (mosslon, imumi
toyinatlt «ev tosorriifati genlorinnin) transkripsiyasi
mohz qeyri-TATA promotorlardan inisiasiya olunur
(Novina, Roy, 1996; Pedersen et al., 1999; Smale,
1997; Lemon, Tjian, 2000; Smale, 2001; Ohler at
al, 2002; Zhao et al., 2003).

Son illorde odobiyyatda verilon malumatlara
osason, xloroplast toyinatli genlor osason qeyri-
TATA promotorlarla sociyyolonirlor (Nakamura et
al., 2002). Qeyd olunan isds niivads kodlasan foto-
sistem I genlorinin promotorlarimin arxitekturasi,
model gen kimi, tiitiinlin psaDb genindo todqiq olun-
musdur. Miiayyan edilmisdir ki, bu genin promotor
nahiyyosinds TATA-box mévecud deyildir. Bunun
ovazino bu gends transkripsiyamnin start saytini ohato
edon, primidinlorlo zongin vo «Initiator (inr)»
adlanan element asas rol oynayir. 232 bitki geninin
promotorun tipi baximindan analizi ¢ox maraqli fakt
askar etmigdir: fotosintetik genlordo qeyri-TATA
promotorlar miitlaq tistiinliik togkil edirlor.
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Yuxarida deyilonlori osas gotiirmokla, bu isin
osas moagsadi bir sira ali bitkilorin xloroplast toyi-
nath ziilal kodlasdiran (XTZK) niive genlorinin
miloyyonlosdirilmasi, homginin kesokotu vo diiyiiniin
XTZK niive genlarinin potensial promotorlarinin
hans1 sinfo (TATA yaxud qeyri-TATA) monsub
olmas1 baximindan miigayissli analizi olmusdur.

MATERIAL VO METODLAR

Analiz ii¢lin niive genomu tam yaxud garalama
variantinda oxunmus 8 bitkinin - birlopali diiyii
(Oryza sativa japonica; 12 xromosom; NCBI:

NC 008394 - Chrl, NC 008395 - Chr2,
NC 008396 - Chr3, NC 008397 - Chr4,
NC 008398 - Chr5, NC 008399 - Chro,
NC 008400 - Chr7, NC_ 008401 - Chrg,
NC 008402 - Chr9, NC 008403 - ChrlO,

NC 008404 - Chrll, NC 008405 - Chrl2), kalis
(Sorghum bicolor; 20 xromosom) vo qargidali (Zea
mays; 10 xromosom; http://ftp.maizegdb.org/Maize
GDB/FTP/maize proteome/proteome.fasta), ikils-
pali kosakotu (4Arabidopsis thaliana; 5 xromosom),
gara yoncanin (Medicago truncatula; 8 xromosom;
http://jcvi.org/medicago/index.php), qovaq agaci
(Populus trichocarpa; 19 xromosom ftp://ftp.ncbi.
nlm.nih.gov/genomes/Populus_trichocarpa/), soya
(Glycine max; 20 xromosom; ftp:/ftp.ncbi.nlm.nih.
gov/genomes/Glycine_max/) vo sorab liziimiiniin
(Vitis vinifera; 19 xromosom,; ftp://ftp.ncbi.nlm.nih.
gov/genomes/Vitis vinifera/) miivafiq  suratde
28392, 29448, 63540, 35176, 64123, 28504, 55787
va 21764 molum yaxud giiman olunan ziilal ardicil-
liglar1, homginin kosokotu vo diilyii bitkilorinin 29
miixtalif metabolik yol va/ya funksional kompleks
ilo bagli, xloroplast toyinath ziilal kodlagdiran niive
genlori (miivafiq surotdo 1779 vo 1837 gen) gotii-
rilmiisdiir (http://chloroplast.net/index.html; cadval
1). Homin genlorin mahz xloroplast tayinatli olma-
st, yoni onlarin kodlasdirdiglar1 ziilallarin sintez
olundugdan sonra xloroplasta dasimmasi asagidaki
meyarlardan biri vo ya bir negosi asasinda miioy-
yonlosdirilmisgdir:

(1)xloroplastda lokalizasiyast eksperimental

yolla miiayyon edilmis ziilallarin genlori;

(2) xloroplastlarda bag veran metabolik proses-

lards igtiraki molum olan ziilallarin genlori;

(3) (1) va (2) bandlarinds geyd olunan ziilal-

lara oxsar ziilallari genlori.

Secilmis gen vo ziilallar igarisinds tokrarlanan
ardicilliglarin olmamasi, yoni tokrarsiz  (hor
gendon/ziilaldan bir niisxo olan) kolleksiyalarin
secilmosi iiglin biitiin ziilal ardicilliglar1 BLAST
(Altschul et al., 2004; http://www/ncbi.nlm.nih. gov)
vo BLAN (I.Sahmuradov; ¢ap olunmamisdir) kom-
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Cadval 1. Kasakotu va diiyiiniin metabolik yollar va funksional komplekslar ila bagli, XTZK niiva genlori qruplari

Umumi funksional tasnifat qrupu Konkret funksional tasnifat qrupu Qrupdaka genlerm“sazfl
kasakotu diiyii
1. Genetik sistem 1.1. DNT-nin replikasiyasi, reparasiyasi va rekombinasiyasi 28 30
1.2. Transkripsiya 35 23
1.3. Transkriptlorin prosessingi 33 33
1.4. Translyasiya 99 113
1.5. Post-translyasiya modifikasiyasi 27 24
2. Fotosintezin is1q reaksiyasi 2.1. Is1q reaksiyasi 76 57
2.1. Assembling faktorlart 8 6
2.2. Fosforlasma va defosforlasma 4 3
2.3. Birlogdirici faktorlar 10 6
3. Fotosintezin garanliq reaksiyalar1  |3.1. Qaranliq reaksiyalar1 66 74
4. Xloroplast membrani 4.1. Xloroplast membraninin trnaslokon sistemlori 28 23
4.2. Translokatorlar va transportorlar 48 75
4.3. Saperonlar va istilik soku ziilallari 28 47
4.4. Tilakoid membraninin translokon sistemlori 11 13
4.5. Proteazalar 55 46
5. Metabolizm 5.1. Karbohidrat metabolizmi 115 137
5.2. Amin tursularinin sintezi 181 174
5.3. Azot metabolizmi 148 151
5.4. Sulfat metabolizmi 53 62
5.5. Yag tursular1 metabolizmi 121 143
5.6. pigment sintezi vo deqradasiyasi 57 52
5.7. elektron dastyicilarinin sitezi va deqradasiyasi 2 5
5.7. Is1q reseptorlarinin sintezi vo deqradasiyasi 7 4
5.8. Tkinci doracali metabolizm 271 273
6. Inkisaf 6.1. Xloroplastin biogenezi 40 42
6.2. Xloroplastin inkisafi vo difirensasiyast 43 32
6.3. Qocalma 4 5
6.4. Streso cavab veran genlor 101 93
6.5. Miidafis mexanizmi 3 5
COMI: 29 qrup 1770 1823

pliter programlarinin vasitasi ilo ciit-ciit (ndvdaxili
va novlorarasi) miiqayise olunmus vo tam uzunluglu
oxsarliq daracasi 90%-ds yiiksok olan ardicillig-
lardan yalniz biri gétiiriilmiisdiir. Bu yolla yuxarida
geyd olunan 8 novdon miivafiq surotdo 28332,
28523, 57312, 32309, 62566, 28229, 51751 va
21117 ziilal ardicilligi, homginin 29 metabolik yol
vo ya funksional sistem iizra 1770 (kosokotu) vo
1823 (diiyil) gen gotiiriilmiisdiir (cadval 1). Bu ciir
doqgiglosdirma («tomizlomoy») omoliyyat1 statistik
cohotdon daha daqiq, diizglin natico aldo etmok
maqsadi ilo aparilmigdir. Promotor analizlorindo
xloroplast toyinatli niivo genlorinin 5’-rayonlarinin
(-1020: +30; +1 ATG inisiasiya kodonuna uygun-
dur) nukleotid ardicilliglar istifade olunmusdur.

RNT polimeraza II promotorlarinin (TSS-
lorin) axtarigt TSSP-TCM kompiiter proqraminin
(Shahmuradov et al., 2005) vasitasi ilo hayata
kecirilmisdir.

Zilallarin lokalizasiya yerlorinin prognoz-
lagdirilmast  ProtComp kompiiter proqraminin
(http://linux1.softberry.com/berry.phtml)  komayi
ilo aparilmigdir.

Miixtalif névlordon olan, ardicilliq va tayinat
yeri baximindan oxsar ziilal/gen qruplarinin axtaris
BLAST/BLAN va ProtComp analizlorinin natico-
lori osasinda GetOrtholog kompiiter proqrami

(i.Sahmuradov; ¢ap olunmanugdir) vasitasi ilo tohlil
edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIiROSI

8 bitki orqanizminin niivo genomunda plastid
tayinatl niiva genlorinin axtarigt

ovvalca birlopali vo ikilopali bitkilorin 8 niima-
yandasinin annotasiya olunmus niive genlarinin
kodlagdirdig1 ziilallarin amin tursusu ardicilliglar
ProtComp programinin vasitosi ilo analiz olunmus
onlarin hiiceyrs daxilinde vo membraninda potensial
toyinat yerlori (dasmndiglart tinvanlar) miioyyan
edilmisdir. Bu arasdirmaya goro potensial toyinat
yeri plastidlor olan genlor {izro inteqrativ molumat
cadval 2-da taqdim olunur. 2 sayli cadvalden goriin-
diiyii kimi, plastid toyinatli niive genlsrinin {imumi
sayina goOro miixtolif novler arasinda boylik forq
alinir. Belo ki, qargidali, qara yonca va soya bitki-
lorinds plastid toyinath niive genlorinin say1 daha
coxdur (6500-8200), sorab {izlimii iso bu gostericiya
goro nisbaton kasad goriinlir. Martin vo homkar-
larinin  (Martin et al., 1998; 2002) molumatina
asason, ali bitkilerin niive genomunda plastid iinvanl
ziilal genlorinin say1 4500-5000 intervalindadir.
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Cadval 2. Birlopali va ikilopali bitkilorin niive
genomlarinda plastid toyinatli genlorin axtariginin
inteqrativ naticalori

Orqanizm Plastid toyinath ziilal kodlasdirmasi

giiman olunan genlorin iimumi say:
Arabidopsis thaliana 5121
Glycine max 7682
Medicago truncatula 6526
Oryza sativa japonica 3810
Populus trichocarpa 3621
Sorghum bicolor 4295
Vitis vinifera 3535
Zea mays 8222

Bu baximdan bizim naticalari neco sarh etmok
olar? Giiman edirik ki, miisahids olunan tozadli va-
ziyyat asagidaki bir nega sobabdan ola bilar.

(1) Mixtolif bitkilerin niive genomlarinin mévcud
annotasiyasi doqiq deyildir: bazi genlor orada
geyd olunmur va/ya sohv olaraq real gen kimi
geyd olunmusglar.

(2) Ziilallarin toyinat iinvanlari iizro ProtComp
programinin osaslandigi biliklor tam yaxud
daqiq deyildir vo bu sobabdon ds alds olunan
prognoz saciyyali molumatlarda miioyyon xota
movcuddur.

(3) Hoqigaton do, miixtalif névlorin plastid ziilal
dastlori arasinda miioyyan forq vardir.

Istonilon halda, bu naticalarin alava tacriibi va
bioinformatik analiz vasitasi ilo doqiqlosdirilmasi
talab olunur.

BLAST/BLAN vo ProtComp noaticolorinin
GetOrtholog programinin komayi ila sonraki analizi
miixtolif novlorin tomsil olundugu oxsar gen
gruplarmin  axtarist  hoyata  kegirilmigdir. Bu
arasdirmanin iimumi naticalori Cadval 3-do verilir,
bazi niimunaloari ise Cadval 4-ds verilir. Biitov ziilal
ardicilliglarmm  60% vo daha yuxan oxsarlq
dorocosi meyart osas gotiiriilmoklo, miixtalif tip
oxsar gen qruplart mioyyanlogdirilmigdir (o
climladon, Cadval 3-do geyd olunan tip qruplar).
Cadvoldon goriindiiyli kimi, 4642 qrupda 3 birlopali
bitkinin har biri, oan azi, bir gen ilo tomsil olunur.

Ikilopalilordo 2042 belo qrup askar olunmusdur.
Miisahids olunan farg, ola bilar ki, daha gox miixtalif
ikilopoli orqanizmin miiqayise olunmasi ilo baglidir.
Askar olunan digor maraqli vo toocciiblii fakt
ayriligda Dbirlopalilor vo ikilopolilor figiin plastid
toyinath timumi ("sorikli") gen qruplarinin nisbaton
azlhigidir (miivafiq surostds, 533 vo 112). Bu natico
miixtalif sobablardon ola bilor. Masalan, ola bilsin ki,
bizim minimal oxsarliq deracasi kimi gotiirdilylimiiz
">60%" oxsarliq hoddi ziilallar {igiin ¢ox yiiksokdir.

Istonilon halda, bu naticolori do sonraki
aragdirmalar yolu ils daqiqlosdirilmalidir.

Nohaysat, burada bir mogam da
vurgulanmahidir ki, proqnozlagdirilan oxsar gen
gruplarmin har hansi birindoki genlorin/ziilallarin
ortoloq olub-olmamasi bu aragdirmalardan aydin
deyildir - bunun {i¢iin slavs tadqgiqatlar tolob olunur.
Belo ki, ortoloq genlorin miioyyanlosdirilmosi daha
miirokkab, illar talab edan bir problemdir.

Kasakotunun va diiyiiniin XTZK niiva genlo-
rinda potensial promotorlarinin axtarigt

Kosokotunda xloroplastlarin  miixtalif funk-
siyalari ilo bagh 29 qrupa daxil olan ziilallar kod-
lagdiran 1770 niive geninin 5’-rayonlarinin (-1020:
+30) nukleotid ardicilliglarinda TSSP-TCM kom-
pliter programinin komoyi ilo statistik cohotdon
yiiksok etibarliliq doracesine malik potensial RNT
polimeraza II promotorlarinin axtarisi hayata kegi-
rilmis vo 1159 (~66%) gen liciin potensial promo-
torlar askar olunmusdur. Har bir promotor ii¢lin
genin kodlasdiran hissosinin baslangicina (+1) ne-
zoran TSS (vo ya TSS-lor) vo har bir TATA pro-
motor ii¢lin hom do miivafiq TATA-boks miioyyon-
lasdirilmisdir. 1159 genin oksariyyati (864; 74,5%)
lclin yalmiz bir potensial promotor tapilmigdir.
Digor torafdon 295 (25,5%) gen li¢iin birdon ¢ox (2-
4; oksor hallarda 2 vo yalniz bir gends 4) promotor
miloyyonlosdirilmisdir. Bu naticolor inteqral for-
mada Cadval 5-da verilmisdir.

Cadval 3. Birlopali va ikilopali bitkilorin niive genomlarinda oxsar gen qruplarinin axtariginin inteqrativ noticalori

.. Tapilmis gen qruplarinin

Oxsar genlar qrupunun tipi iimumi say1
Qrupda 4 va daha ¢ox ndv, an azi, bir gen ils tamsil olunur (yalniz miivafiq ziilallarin oxsarligina
g0ora - giiman olunan tayinat yeri va bitkinin birlopali yaxud ikilopali olmasi nazars alinmadan) 5072
Qrupda 3 birlspali bitkinin har biri, an azi, bir gen ils tamsil olunur (yalniz miivafiq ziilallarin
oxsarligina gors - gliman olunan toyinat yeri nozors alinmadan) 4642
Qrupda 5 ikilopali bitkinin her biri, on azi, bir gen ilo tomsil olunur (yalniz miivafiq ziilallarin
oxsarligina gors - giiman olunan toyinat yeri nozars alinmadan) 2042
Qrupda 4 va daha ¢ox ndv plastid tayinatl ziilal kodlasdiran gen(ler) ils tamsil olunur (yalniz
miivafiq ziilallarin oxsarligina gora - bitkinin birlapali yaxud ikilspali olmasi nozars alinmadan) 657
Qrupda 3 birlspali bitkinin har biri plastid tayinath ziilal kodlasdiran bir va daha ¢ox gen ila
tomsil olunur 533
Qrupda 5 ikilopali bitkinin har biri plastid toyinatl: ziilal kodlasdiran bir ve daha ¢ox gen ilo
tomsil olunur 112
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Cadval 4. Plastid toyinath oxsar gen qruplarinin niimunslori

Oxsar genlor qrupunun tipi

Qrupa daxil olan genlor

Qrupda 8 bitkinin har biri, an azi,
plastid toyinatl ziilal kodlagdiran
bir gen ils tamsil olunur

AT: NC_003071.7_cdsid NP_179576.1 [gene=HXK2]
AT: NC_003075.7_cdsid NP_194642.1 [gene=HXK 1]

GM: Glyma01g01060.1[PACid: 16242989

GM: Glyma05g35890.1[PACid: 16260844

GM: Glyma07g12190.1[PACid: 16267046

GM: Glyma08g03730.1[PACid: 16269849

MT: IMGA [Medtr8g014530.1

0S: NC_008394.4 cdsid NP_001044214.1 [gene=0s01g0742500]

PT: NC_008484.1 cdsid XP_002325031.1 [gene=POPTRDRAFT 825877]
PT: NC_008467.1_cdsid XP_002299739.1 [gene=POPTRDRAFT_815248]
SB: Sb03g034230.1|PACid: 1963247

SB: Sb09g026080.1|PACid: 1981558

VV: NW_003724068.1 _cdsid XP_002283608.1 [gene=LOC100242358]
VV: NW_003724055.1_cdsid_XP_002283574.1 [gene=LOC100244595]

ZM: GRMZM2G171373_P01
ZM: GRMZM?2G432801_PO1
ZM: GRMZM2G058745 P01

Qrupda 3 birlopali bitkinin har biri
plastid toyinatli ziilal kodlagdiran
bir vo daha ¢ox geni ilo tomsil
olunur

0S: NC_008396.2_cdsid NP_001051386.1 [gene=0s03g0767000]
SB: Sb01g007000.1]PACid:1950143

ZM: GRMZM2G033098_P01
ZM: GRMZM2G376661_P01
ZM: GRMZM?2G072653 P01

Qrupda 5 ikilepali bitkinin her biri
plastid toyinatli ziilal kodlagdiran
bir va daha ¢ox geni ilo tomsil
olunur

AT: NC_003071.7_cdsid NP_178585.1 [gene=LHCB2.1]
AT: NC_003071.7_cdsid_NP_178582.1 [gene=LHCB2.2]
AT: NC_003074.8_cdsid_NP_189406.1 [gene=LHCB2.3]
AT: NC_003070.9_cdsid_NP_564339.1 [gene=CAB3]
AT: NC _003071.7_cdsid NP_565786.1 [gene=LHB1B2]
GM: Glyma02g47560.1|PACid: 16250525

MT: IMGAMedtr5g097280.1

MT: IMGA|contig_81211_1.1
MT: IMGA|contig_58796 1.1

MT: IMGA|Medtr6g012110.1

PT: NC_008480.1 cdsid XP_002321186.1 [gene=Lhcb2-1]
PT: NC_008468.1_cdsid XP_002301582.1 [gene=Lhcb2-2]

VV: NW_003724078.1 _cdsid XP_002283566.1 [gene=LOC100250504]
VV: NW_003724082.1 _cdsid XP_002271687.1 [gene=LOC100254533]
VV: NW_003724037.1 cdsid XP_002273106.2 [gene=LOC100252066]

AT: Arabidopsis thaliana, GM: Glycine max, MT: Medicago truncatula, OS: Oryza sativa japonica, PT: Populus trichocarpa, SB:
Sorghum bicolor, VV: Vitis vinifera, ZM: Zea mays.

Cadval 5. Kasokotu vo dityiliniin XTZK niivo genlorinds potensial promotorlarin say1

Bir gends tapilmig promotorlarin iimumi sayi Genlarin say1 (kasakotu) Genlarin say: (diiyii)
21 promotor 1159 1491

1 promotor 864; 74,5% 906; 60,8%

2 promotor 258;22.3% 493;33,1%

3 promotor 36; 3,1% 83; 5,6%

4 promotor 1; 0,1% 8; 0,5%

5 promotor 0 1; 0,1%

>5 promotor 0 0

Cadval 6-da kasakotunun 29 qrup {izrs promo-

tor axtarigiin inteqral naticolori verilmisdir. Miioy-
yon olunmusdur ki, birdon ¢ox promotor tapilmis
genlor Uigiin, yalniz KH-nin baslangicina on yaxin
TSS gotiiriilmasi sorti daxilinds, potensial promotor-
lar icorisindo TATA va qeyri-TATA tip promotor-
larin nisbi pay1 baximindan qeyri-TATA tip promo-
torlar Ustiinliik (59%) toskil edirlor. Bu iistiinliik 8
qrup («Assembling faktorlar», «Xloroplast mem-
branlar1», «Translyasiya», «Birlosdirici ziilallary,
«Miidafis mexanizmlari», «Elektron dagtyicilarinin

sintezi va deqradasiyasi», «Qocalma» va «Transkrip-
siya») lzro daha qabariqdir (boz rangls geyd olun-
musdur). Digor torofdon, 3 qrup («Stresso cavab re-
aksiyasi», «ikincili metabolizm», «Sulfat metabo-
lizmi») TATA promotorlar nisbaton coxluq toskil
edir. Qalan qruplarda bu vs ya digar tip promotorlar
agkar Ustiinliik togkil etmirlar.

Diiyiids xloroplastlari miixtslif funksiyalari ila
bagli 29 qrupa daxil olan ziilallar kodlasdiran 1823
niive geninin 5’-rayonlarinin (-1020: +30) nukleotid
ardicilliqlarmda TSSP-TCM kompiiter proqraminin
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Cadval 6. Kasakotunun XTZK niive genlarinin potensial promotorlarinin axtariginin yekun naticalari
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Amin tursularinin sintezi 181 118; 65,2% 53; 44,9% 38;32,2% 63;53,4% 17;14,4%
Assembling faktorlari 8 6; 75% 3; 50% 1;16,7% 5; 83,3% 0
Birlogdirici ziilallar 10 6; 60% 2;33,3% 2;33,3% 4; 66,7% 0
Xloroplastin biogenezi 40 32; 80% 9;28,1% 10;31,2% | 19;59,4% 3;9,4%
Karbohidrat m.etabolizmi 115 77, 67% 42; 54,5% 21;27,3% | 42;54,5% | 14;18,2%
Saperonlar va Istilik soku ziilallart 28 20; 71,4% 8; 40% 7;35% 12; 60% 1; 5%
Xloroplastin inkigafi vo difirensasiyasi 43 24; 55,8% 9; 37,5% 8; 33,3% 14; 58,3% 2;8,3%
Xloroplast membrani 28 13; 46,4% 9; 69,2% 1;7,7% 11; 84,6% 1;7.7%
Qaranliq reaksiyasi 66 40;75,8% 31; 62% 16; 32% 24; 48% 10; 20%
Miidafio mexanizmlori 3 2;66,7% 0 0 2; 100% 0
DNT-nin replikasiyasi, reparasiyasi va
rekombinasiyast 28 16; 57,1% 7; 43,8% 4;250% | 10;62,5% | 2;12,5%
Elektron dastyicilarinin sintezi vo
deqradasiyasi 2 1; 50% 0 0 1; 100% 0
Yag tursulart metabolizmi 121 78; 64,5% 43;55,1% 23;29,5% 39; 50% 16; 20,5%
Is1q reaksiyasi 76 50; 65,8% 33; 66% 14; 28% 29; 58% 7; 14;0%
Is1q reseptorlarinin sintezi vo deqradasiyasi 7 5; 71,4% 3; 60% 2; 40% 3; 60% 0
Azot metabolizmi 148 95; 64,2% 41;43.2% 29;30,5% | 46;48,4% | 20;21,1%
Fosforlagsma va defosforlagsma faktorlar: 4 2; 50% 0 1; 50% 1; 50% 0
Pigmentlorin sintezi vo deqradasiyast 57 39; 66,7% 17; 43,6% 10; 25,6% | 22;56,4% 7;17,9%
Post-translyasiya modifikasiyasi 27 11;40,7% 6; 54,5% 3;27,3% 5;45,5% 3;27,3%
Proteazalar 55 30; 54,5% 13;43,3% 8;26,7% 16; 53,3% 6;20,0%
Streso cavab reaksiyast ila bagh genlor 101 76; 75,2% 49; 64,5% 36;47,4% | 27;35,5% 13; 17,1%
ikincili metabolizm 271 158; 58,3% 88; 55,7% 76; 48,1% 55;34,8% | 27;17,1%
Qocalma 4 3;75,0% 2;66,7% 0 3; 100% 0
Sulfat metabolizm 53 35; 66,0% 16; 45,7% 18; 51,4% 13;37,1% 4; 11,4%
Tilakoid membranlarinn translokon sistemi 11 6; 54,5% 3;50% 2;33,3% 2;33,3% 2:33,3%
Transkriptlorin prosessingi 33 16; 48,5% 6;37,5% 2;12,5% 9; 56,2% 5;31,2%
Transkripsiya 35 21; 60% 6; 28,6% 3;14,3% 15;71,4% 3;14,3%
Translyasiya 99 60; 60,6% 26;43,3% 9; 15% 42; 70% 9; 15%
Translokatorlar va transportyorlar 48 34; 70,8% 16; 47,1% 11; 32,4% 14; 41,2% 9;26,5%
Biitiin gruplar iizra, COMIi 1770 1159; 65,5% [569; 49,1%  |387; 33,4% |569; 49,1% (203; 17,5%

komayi ilo statistik cohotdon yiiksak etibarliliq de-
racasine malik potensial RNT polimeraza II promo-
torlariin axtarisi hoyata kegirilmis vo 1491 (~82%)
gen li¢lin potensial promotorlar askar olunmusdur.
Hor bir promotor ii¢lin genin kodlasdiran hissosinin
baglangicina (+1) nazaran TSS (va ya TSS-lar) vo
hor bir TATA promotor {igiin hom do miivafiq
TATA-boks miioyyonlogdirilmisdir. 1491 genin
oksariyyati (906; 60,8%) iiciin yalniz bir potensial
promotor tapilmisdir. Digor torafden 585 (39,3%)
gen liciin birden ¢ox (2-4; oksor hallarda 2) promo-
tor miioyyonlosdirilmisdir (Cadval 5).

Cadval 7-da diiyiiniin 29 qrup (1823 gen) iizra
promotor axtariginin inteqral naticolori verilmisdir.
Askar olunmusdur ki, birden ¢ox promotor tapilmis
genlor i¢lin yalniz KH-nin baglangicina an yaximn
TSS gotiiriilmesi sorti daxilinds, potensial promo-
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torlar igarisindo TATA va qeyri-TATA tip promotor-
larm nisbi pay1 baximindan qeyri-TATA tip pro-
motorlar miitloq istiinliik (74,4%) toskil edirlor. Bu
iistiinliik 14 qrupda («Assembling faktorlarr», «Xlo-
roplast membranlar», «Translyasiya», «Amin tursu-
larinin sintezi» va b.) miisahide olunur. TATA pro-
motorlar nisboton ¢oxluq toskil edon yegano gen
qrup «Miidafis mexanizmlori» qrupudur.

Kosokotu va diiytido xloroplastlarm miixtolif
funksiyalari ilo bagli 29 qrupa daxil olan ziilallar
kodlagdiran niivo genlorindo RNT polimeraza II
promotorlarimin axtarisi ikilopali va birlapali bitki-
lorin bu niimayandslori arasinda promotor tipi
(TATA vo ya qeyri-TATA) baximindan hom timu-
mi, hom da farqli cohatlor agkar etmigdir.



Ali Bitkilorin Plastid Toyinatli Niiva Genlori

Cadval 7. Diiyiiniin XTZK niive genlorinin potensial promotorlariin axtariginin yekun noticalori
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Amin tursularinin sintezi 174 145; 83,3% 71;49% 27;18,6% | 88;60,7% | 30; 20,7%
Assembling faktorlari 6 6; 100% 2;33,3% 2;33,3% 4; 66,7% 0
Birlogdirici ziilallar 6 2;33,3% 1; 50% 0 0 2; 100%
Xloroplastin biogenezi 42 35; 83,3% 15; 42,9% 5; 14,3% 24; 68,6% 6;17,1%
Karbohidrat metabolizmi 137 109; 79,6% 59; 54,1% 15;13,8% | 62;56,9% | 32;29,4%
Saperonlar vo Istilik soku ziilallari 47 38; 80,9% 18; 47,4% 7, 18,4% 24; 63,2% 7, 18,4%
Xloroplastin inkigafi va difirensasiyasi 32 25;78,1% 13; 52,0% 0 21; 84,0% 4;16%
Xloroplast membrant 23 16; 69,6% 4;25% 1;6,2% 11; 68,8% 4; 25%
Qaranliq reaksiyasi 74 60; 81,1% 36; 60% 9; 15% 31;51,7% | 20;33,3%
Miidafis mexanizmlori 5 5; 100% 2; 40% 3; 60% 2; 40% 0
DNT-nin replikasiyasi, reparasiyasi vo
rekombinasiyast 30 24:80% 12; 50% 3;12,5% 18; 75% 3;12,5%
Elektron dastyicilarinin sintezi vo deqradasiyasi 5 4; 80% 2; 50% 0 2; 50% 2; 50%
Yag tursulari metabolizmi 143 119; 83,2% 50; 42% 21;17,6% | 72;60,5% | 26;1,8%
Is1q reaksiyasi 57 48; 84,2% 30; 62,5% 5; 10,4% 36; 75% 7; 14,6%
Is1q reseptorlarinin sintezi vo deqradasiyast 4 3; 75% 0 0 1;33,3% 2;66,7%
Azot metabolizmi 151 117;77,5% 53,453% | 19;16,2% | 76;65,0% | 22;18,8%
Fosforlasma va defosforlasma faktorlart 3 2;66,7% 1; 50% 1; 50% 1; 50% 0
Pigmntlorin sintezi vo deqradasiyast 52 43; 82,7% 22;51,2% 5; 11,6% 26; 60,5% 12; 7,9%
Post-translyasiya modifikasiyasi 24 18; 75% 8; 44,4% 6;33,3% 11;61,1% 1; 5,6%
Proteazalar 46 40; 87% 18; 45% 4; 10% 31; 77,5% 5;12,5%
Stresoa cavab reaksiyasi ilo bagl genlor 93 83;89,2% 48; 57,8% 14;16,9% | 42;50,6% 27:2,5%
Ikincili metabolizm 273 199; 72,9% 92;46,2% | 65;32,7% | 93;46,7% | 41;0,6%
Qocalma 5 4; 80% 1;25% 0 2;50% 2;50%
Sulfat metabolizmi 62 51; 82,3% 25; 49% 8; 15,7% 34;66,7% | 9;17,6%
Tilakoid membranlarinn translokon sistemi 13 13; 100% 6; 46,2% 1;7,7% 10; 76,9% 2;15,4%
Transkriptlorin prosessingi 33 32;97% 21; 65,6% 2;6,2% 23;71,9 7;21,9
Transkripsiya 23 21;91,3% 9;42,9% 3;14,3% 12; 57,1% 6; 28,6%
Translyasiya 113 85;75,2% 48; 56,5% 9; 10,6% 62; 72,9% 14; 6,5%
Translokatorlar va transportyorlar 75 57; 76% 22;38,6% 10; 17,5% 34; 59,6% 13;2,8%
Biitiin gruplar iizro, COMI 1823 | 1491; 81,8% | 703; 47,1% | 259; 17,4% | 890; 59,7% | 342; 22,9%

Umumi cohatlor:

(1) biitovliikkde ve qruplar iizra asasen xloroplast

toyinath niive genlorindo qeyri-TATA promo-
torlar {istlinliik togkil edir;

(2) hor iki orqanizm iizra 3 eyni qrupda («Assem-
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blinq faktorlar», «Xloroplast membranlariy,
«Translyasiya») qeyri-TATA tip promotorlar
xiisusila (2 dofs vo daha ¢ox) (istiinliik toskil
edirlor, 1 qrupda («Fosforlasma vo defosforlas-
ma faktorlari»y) hor iki tip promotorlar
toxminan eyni doracads tomsil olunmusdur.
Forqli cohatlar:

5 qrup («Birlogdirici ziilallary, «Miidafio me-
xanizmlori», «Elektron dagiyicilarinin sintezi
vo deqradasiyasi», «Qocalmay, «Transkripsi-
yay) lizro yalmiz kesokotunda vo 11 qrup
(«Amin tursularmin sintezi», «Xloroplastin
biogenezi», «Xloroplastin inkigafi vo diferen-
siasiyasi», «DNT-nin replikasiyasi, reparasiy-
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as1 vo Rekombinasiyasi», «isiq reaksiyasi»,
«Azot metabolizmi», «Pigmentlorin sintezi vo
deqradasiyas1», «Sulfat metabolizmi», «Tila-
koid membranlarinn translokon sistemiy,
«Transkriptlorin prosessingi», «Proteazalar»)
iizrs yalniz diiyiido qeyri-TATA tip promotor-
lar xiisusilo (2 dofo vo daha ¢ox) {stlinliik
toskil edirlar.

3 qrup («Stresso cavab reaksiyasi», «lkincil
metabolizmy, «Sulfat metabolizmiy) {izro yal-
niz kasokotunda vo yalnmiz 1 qrup («Miidafia
mexanizmlori») lizra dilylide TATA promotor-
lar nisbi {istlinliik toskil edirlor. Maraqlidir ki,
diiyiida, bunun oksina olaraq, «Stressa cavab
reaksiyasi» va «Sulfat metabolizmi» genlorin-
do qeyri-TATA promotorlar istiinliik toskil
edirlor, «lkincili metabolizm» genlorindo iso
har iki tip promotorlar toxminon eyni deracads
tomsil olunmuslar.
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Beloliklo, diiyiiniin xloroplast toyinatli niive
genlori qeyri-TATA promotorlart ilo daha zongin-
dirlor: TATA va qeyri-TATA tip promotorlarin nisbi
payt kosokotunda 41%/59%, diiyiids isa 26%/74%-
dir.

Bu analizlerin naticalori prizmasinda ziilal
kodlagdiran bitki genlorinde TATA vo qeyri-TATA
tip promotorlarin nisboti ilo bagli adobiyyatdan
moalum olan iki fakt1 qeyd etmok maraqli olardu.

Miixtolif orqanizmlordon gotiiriilmiis 232 gen-
don yalniz 36-sinda (~16%) promotor TATA tipdir.
Analiz olunmus 46 Rubisko, Rubisko aktivaza vo
LHC (is1q toplayict kompleks) genlorindo iso yalniz
2 gends promotor TATA tipdir. Digar torafden, 1-ci
fotosistemin komponentlarini kodlasdiran 7 gendon
hamisinda promotor TATA tipdir (Nakamura et al.,
2002). Bu faktlar bizim naticalorls asason uzlasir.

Kosokotunun ekspressiya olundugu tesdiq
olunmus 9653 niive genindon 4465-inds (46,3%)
KH-nin baglangicina oan yaxin promotor TATA tip,
5188-indo (53,7%) iso KH-nin baslangicina on
yaxin promotor qeyri-TATA tipdir (Shahmuradov
et al., 2005). Beloliklo, an azi koasokotunun biitov
genomu saviyyasindo TATA va qeyri-TATA
promotorlarin nisbi paylart ¢ox do kaskin forg-
lonmirlor.

Bu miiqayisalor gosterir ki, TATA va qeyri-
TATA promotorlarin nisbi paylar1 arasinda bizim
isdo, hamginin Nakamura vo homkarlarinin (Naka-
mura et al.,, 2002) analizlorindo miisahido olunan
kaskin forqin biitovliikds birlapali va ikilopali bitki-
lor tiglin saciyyavi olub-olmadigini aydinlagdirmaq
iiglin olavo todqiqatlar tolob olunur. Lakin onu da
geyd etmok lazimdir ki, Nakamura vo hamkarla-
rinin analizlori ilo miiqayisads, bizim todgiqatlarda
toxminon 10 dofo ¢ox gen Oyronilmisdir, yoni
bizim naticalor statistik etibarlilig baximindan
miiqayise olunmaz deracads daha inandiricidir.
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Snepubie I'enbl [lnacTuaHoro Hasnauenuss y Boicmiux Pacrenmii

X.®. Anuepa', A.Y. A6aynasumosa’, H.III. Mycradaes',
JL.M. Cyuneiimanosa’, 3.A. Abacsane, U.A. Illaxmypanos'”

" Hnemumym 6omanuxu HAHA
? A3epbatioocancruii MeOuyuHCKULL yHUBEpCUmen

VY 8 BeIcmux pactenuii (ogHONONMBHEIE Oryza sativa, Sorghum bicolor n Zea mays, nBynonbHbIe Arabidopsis
thaliana, Medicago truncatula, Populus trichocarpa, Glycine max w Vitis vinifera) oCylecTBICH MOUCK
SIIEPHBIX TEHOB, KOAMPYIOIMUX OENKH (TIONUIIENTH/IbI) TUIACTHIHOTO HA3HAYECHHS, a TakKe CPaBHUTEIbHBIN
aHalM3 SICPHBIX T€HOB IUIACTHIHOTO Ha3HAa4YeHUs apabupjorncuca u puca no tuny npomotopa (TATA wunm
0e3-TATA). Bbuio BBISBICHO, YTO SACPHBIA T€HOM KaXIOTO M3 3THX pacTeHui komupyer Oonee 3000
OENKOBBIX (TIOJNUTIENTHIHBIX) TEHOB, MPEANOJIOXKHUTENBHO IUIACTUAHOTO Ha3HA4eHHUs. Mexay pasHBIMHU
BHIAMH TI0 YHCIYy TaKUX SACPHBIX TE€HOB HaOmomaeTcs Oonmbmmas pasHuna. Ha ocHoBaHWM KpuTepus
CXOJCTBa aMUHOKHCIIOTHOW ITOCIEAOBAaTEIbHOCTH, BEIMYMHA KOTOpOH coctaBisna 60% u Belmie, OBITH
OTIpeeNiCHbl Pa3IMYHbIC THUIBI TPYMIN CXOXHBIX I'eHOB. B 4642 rpymnmax, kaxaoe U3 TpexX OJHOAOJBHBIX
pacTeHWi MpeACTaBIICeHO, KaK MUHAMYM, OJHHM TE€HOM. Y IBYIOJIBHBIX OBUIM BBIABICHBI 2042 Takue
rpynnbl. Y A.thaliana wn  O.sativa, ana 1159 u 1494 spepHBIX T€HOB XJIOPOIUIACTHOTO HA3HAYCHUS,
CBS3aHHBIX ¢ 29 MeTadonnYecKUMH NYTSIMH WIH (QYHKIMOHAJIBHBIMA KOMIUIEKCAMH, BBISBJIICHBI
noteHnuanbHble TATA u 06e3-TATA mnpomotopel. Cpenaw 3THX TOTEHIMAIBHBIX IMPOMOTOPOB, TIO
otHOcuTenbHOMY uncity TATA u 6e3-TATA npoMoTopoB, y apabuorncrca u puca npeodmamgaior 6e3-TATA
poMoTopsl (41%/59% y apabunoricuca, 26%/74% y puca).

Knrouesvle cnosa: Bvicuiee pacmenue, niacmuda, 0po, 2eHOM, 2eH, 6eloK, NPOMOMOP, KOMNbIOMEPHbIL
aHanus
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Plastid-Related Nuclear Genes of Higher Plants

H.F. Aliyeval, A.U. Abdulazimova', N.Sh. Mustafayevl,
L.M. Suleymanovaz, Z.A. Abaszade, 1.A. Shahmuradov'?

Institute of Botany, ANAS
?Azerbaijan Medical University

Search for nuclear genes encoding plastid proteins in 8 higher plants (monocot Oryza sativa, Sorghum
bicolor and Zea mays, dicot Arabidopsis thaliana, Medicago truncatula, Populus trichocarpa, Glycine max
and Vitis vinifera), as well as a comparative analisis of plastid-related nuclear genes of Arabidopsis and rice
for the promoter type (TATA or TATA-less) have been performed. It was found that nuclear genomes of
these organisms contain more than 3000 genes encoding protein (polypeptide) predicted to have the plastid
destination. The significant difference between these species in total number of the plastid-related nuclear
genes is observed. With 60% or higher similarity level of the full-length polypeptide sequences, various
types of similar gene groups have been predicted. In 4642 groups, every monocot plant is represented, at
least, by one gene. In dicots, 2042 such groups have been revealed in dicots. Putative TATA and/or TATA-
less promoters for 1159 and 1491 chloroplast-targeted nuclear genes involved in 29 metabolic pathways or
functional complexes of A.thaliana and O.sativa, respectively, have been identified. Comparison of the
relative shares of TATA and TATA-less promoters in the genes of Arabidopsis (41%/59%) and rice
(26%/74%) revealed that TATA-less promoters prevail on TATA promoters (mostly, in rice).

Key words: Higher plant, plastid, nucleus, genome, gene, protein, promoter, computational analysis
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Xozar Danizi Mezoplanktonunun 9sas Qruplarimin (Rotatoria, Cladocera,

Copepoda) Nov Vo Miqdar Torkibi

I.X. Olakbarov,0.G. Calilov*

AMEA Zoologiya Institutu, Abbaszad> kii¢., 504-cii mohalla, Baki AZ1073, Azarbaycan;

*E-mail: Anvar.Jalilovi@mail.ru

Xazar donizinin Azarbaycan sektorunun mezoplanktonunun asas qruplarimin taksonomik tarkibi, say va
biokiitlasi tadqiq olunmusdur. Géstorilmisdir ki, biomiixtalifliyin vo miqdar gostoricilorinin movsiimi
doyismoasi suyun temperaturundan, hidroloji soraitdon vo hidrobiontlarin hidrobioloji ritmlorindon
asithdir. Tadqiq olunan rayon iiciin mezoplanktonun orta sayr 3604, orta biokiitlosi isa 67,21 taskil
etmisdir. Biokiitlodo Acartia-nin payr daha coxdur. 2006-2010-cu illords aparilan tadqgiqatlar
mezoplanktonun miqdari gostaricilorinin ildon ilo nazars carpacaq doracads artdigim gostarir.

Agar sozlar: Xozor donizi, mezoplankton, biokiitla, say, Rotatoria, Copepoda, Cladocera, grup, nov,

Mnemiopsis leidyi

GIRIS

Ekoloji tarazligin pozuldugu miiasir dovrdo
Xozor donizi faunasmin biomiixtslifliyinin dyrenil-
moasi ¢ox aktualdir. Bu baximdan Xozor donizinin
trofik sisteminds miihiim va avazedilmaz rolu olan
mezoplanktonun dyronilmesi  boyik elmi vo
praktiki ohomiyysat kosb edir. Biotik vo abiotik
amillorin, homginin antropogen tosirin Xozorin fau-
nasina, ilk novbado mezoplanktonun biomiixte-
lifliyine gostordiyi monfi tesirinin dyronilmasi aktu-
al masaloalordon biridir.

Miiasir dovrde donizds neft ¢ixarilmasinin va
digoar sonaye c¢irklonmolorinin monfi tasirindon
basqa yer kiiresinin on miixtalif regionlarindan
golma ndvlorin Xozordo mockunlagsmast masalost
aktuallasir ([Jxanunos, Aneknepos, 2014). Xazora
istisevon novlerin invaziya olunmasi vo kiitlovi
inkisafi donizin ekosistemino giiclii tosir gostorir.
Gomilorin ballast sular1 va diger yollarla Xozor
donizine diison ekzotik novler plastik olduglari
liglin yeni goraito tez uygunlasir vo  endemik
novlari sixigdirirlar. M.leidyi-nin Xazora invaziya-
sindan sonra Xozor zooplanktonunun biokiitlasi
nozora carpacaq doracads azalmis, nov torkibi
kasiblagmigdir. Mohz buna goro do bizim
tarafimizden M.leidyi-nin Xozar donizinds maskun-
lagmasindan sonra mezoplanktonun strukturunda
bas veron doyisikliklor toadqiq olunmugdur.Conubi
Xazoardo M.leidyi-nin daha inkisaf etmis vo foal
suratdo coxalan populyasiyast askar olunmusdur
(JIxammmos, 2007). Galmo novlardon bozilori doni-
zin ekosistemino miisbot tasir gastarirlor. Acartia
xor¢onginin Xozerin yem bazasmin zonginlos-
masinde mithiim rolu olmusdur. Basqa golmo
novlor, masalon Pleopis polyphemoidesds xeyli say
va biokiitle amals gotirir (Ixanunos, 2009).

MATERIAL VO METODLAR

2006-2010-cu illordo mezoplankton niimuno-
lori Xozor donizinin Azerbaycan sektorunun Orta
Xozor hissasinin Muxtadir, Quba, Siyozon, Gilozi
kasiklarinin sahilboyu sularindan, Canubi Xozarin
iso Pirsaat, Bondovan, Kiiragzinin simal-sorqi
goltugu, Kiiragzinin cenub-sorqi qoltugu, Kiirdili,
Lonkoran, Astara kosiklorinin sahilboyu sularindan
toplanilmigsdir. 2006-c1 ilin yay faslindo iso
mezoplankton niimunslori “©Olif Haciyev ETG
vasitosilo Muxtadir, Quba, Siyazon, Gilozi, Pirsaat,
Bondovan, Kiiragzinin  gimal-sorqi  qoltugu,
Kiiragzinin conub-sorqi qoltugu, Kiirdili, Lonkaoran,
Astara kosiklorinin 10, 25, 50, 75 va 100 m-lik
standart stansiyalarindan; 10 — 0, 25 — 10, 50 — 25,
100 — 50 m-lik horizontlardan toplanilmigdir
(Sakil 1). Toplanilmis niimunalar 4%-1i formalinlo
fikso olunaraq, laboratoriyada islonilmok {igiin
gablagdirilmisdir. Mezoplankton niimunsalari
hidrobiologiyada iimumi qgabul edilmis qaydalarla
(boropos, 1957; Kacemmos, 2000) toplanilmig vo
islonilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

2006-c1 ilin yaz faslinde Xozor donizinin
Azarbaycan sektorunda 4 qrupa aid olan 14 név vo 4
grupdan olan onurgasiz heyvan siirfalori, homginin
Copepoda siirfalori geyd olunmusdur. Rotatoria
qgrupu comi 2 novlo tomsil olunmusdur: Brachionus
plicatilis rotindiformis, Asplanchna  priodonta
priodonta. Qrupun say161 ford/m’, biokiitlosi iso
O,O8mq/m3 togkil etmisdir (Sokil 2). Cladocera
grupuna aid olan 10 nove rast golinmigdir. Onlarin
arasinda Pleopis polyphemoides (say — 70 ford/m’;
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Sokil 1. Xazor danizinin Azarbaycan sektorunda mezoplankton niimunslori gétiirulmiis standart kasiklor.
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biokiitlo — 2,10 mqg/m’) ve Evadne anonyx
typicagox (say — 59 ford/m’; biokiitlo —1,41 mq/m’)
¢ox yayilmigdir.

Copepoda qrupu yazda Acartia clausi va onun
stirfalorindenibarstdir. A. clausi saymna vo biokiit-
lasino gdra biitlin mezoplanktonda dominantliq
edir. Onun say1 222 ford/m’-a, biokiitlosi iso 14,45
mg/m’-o ¢atir.Copepoda qrupunun say1 270
fard/m’, biokiitlosi iso 14,79 mq/m’ toskil etmisdir.
Basqa onurgasiz  heyvanlarin  siirfolorindon
Mnemiopsis, Mollusca va Balanus siirfalori daha
cox inkisaf edirlor. Yay faslinde mezoplanktonun
nov torkibi yazla eynilik toskil etmisdir.
Mezoplanktonun sayr bir qoader artaraq 1036
ford/m’-0 ¢atmus, biokiitlosi ise oksine bir qodor
azalaraq 20,28 mg/m’-o enmisdir. Mezoplanktonun
saymin artmast bagqa onurgasiz heyvanlarin xiisusi
¢okisi az olan siirfolorinin sayinin artmasi ilo
olagadardir. Payiz faslinds 4 qrupa aid olan 14 név
geyd olunmusdur.

Biitiin qruplarin say vabiokiitlasi azalmus,
basqa onurgasiz heyvanlarin siirfolorino iso rast
golinmomisdir. Rotatoria qrupunun say1 37 ford/m’,
biokiitlasi ise 0,03 mq/m’; Cladocera qrupunun
say1 90fard/m> biokiitlosi  isa 1,76 mq/m3;
Copepoda qrupunun say1 176 fard/m’,biokiitlosi iso
11,46 mg/m’ toskil etmisdir. Mezoplanktonun
imumi say1r 315 ford/m’-o, timumi biokiitlosi iso
13,25 mq/m’-> godor enmisdir.2006-c1 ildo Xozor
donizinin Azorbaycan sektorunda mezoplanktonun
say1 315 — 1036 ford/m’ arasinda, biokiitlosi iso
13,25 23,60 mq/m3 arasinda doyismisdir.
Mezoplanktonun ~ maksimal biokiitlesi iss yaz
foslinds geyd olumusdur.

2007-ci ilin yaz foslindo 4 qrupa aid olan 17
név vo 4 basqa qrupdan olan onurgasiz heyvan
siirfolori  homginin  Copepoda  siirfolori  qeyd
olunmusdur. Rotatoria qrupunun ndvlarinin sayi
2006-c1 ilin yaz1 ilo miiqayisads artmisdir. Belos ki,
2007-ci ilin yaz faslinds burada 3 név (Brachionus
angularis angularis, Synchaeta vorax, Hexarthra
oxyuris) qeyd olunmusdur. Ancaq 2006-c1 ilin
yazinda rast golinon ndvlordon (Brachionus
plicatilis  rotindiformis, Asplanchna priodonta
priodonta) heg biri geyd olunmamigdir. Qrupun
say1 30 ford/m®, biokiitlosi isa 0,03 rnq/rn3
soviyyesinda olmusdur (Sokil 3). Cladocera qrupu
12 novle tomsil olunmusdur. Yazda Cladocera
qrupunun say1 2475 ford/m®, biokiitlosi iso 47,08
mq/m’ toskil etmisdir. Bu qrupda sayma vo
biokiitlosine goro Pleopis polyphemoides (say —
519 ford/m®; biokiitlo — 15,57 mq/m3) vo Evadne
anonyx typica (say — 363 ford/m’; biokiitlo — 7,26
mg/m’) dominantlq edir. Podonevadne trigona
rotundata, P.trigona trigonoides, Evadne anonyx
deflexa vo Polyphemus exiguus iso az rast golirlor.

Yaz foslindo bu qrupun say1 2475 ford/m’-o,
biokiitlosi iso 47,08 mq/m’-e catir.  Copepoda
qrupunun say1 582 ford/m’-o, biokiitlosi iso 26,81
mg/m’-o ¢atmisdir. Bu qrupa aid olan Acartia
clausibiitiin mezoplanktonda dominanthq edir. Yaz
faslindo onun say1 392 ford/m’, bokiitlosi isa 25,48
mq/m’ toskil etmisdir. Basqa onurgasiz heyvanlarin
stirfolorinden Mnemiopsis, Balanus, Decapoda va
Mollusca siirfolorine  rast golinmisdir. Onlarin
igarisindo Balanus siirfolori daha ¢ox yayilmislar.
Onlarm say1 226 ford/m’-o, biokiitlesi iso 2,26
mq/rn3—e catmigdir. Yaz faslinde mezoplanktonun
say1 3389 ford/m’, biokiitlosi iso 76,35 mq/m’
toskil etmisdir. Yay foslindo mezoplanktonun ndv
torkibi yazla demok olar ki, eynilik togkil etmisdir.
Mezoplanktonun ndv torkibine canaqli xargong
Cyprideis litoralis olavo olunmusdur. Ancaq
mezoplanktonun miqdarca yayilmasit haqqginda
bunlar1 demok olmaz. Belo ki, yay faslindo
mezoplanktonun miqdar1 azalaraq say1r 2501
ford/m’-o, biokiitlosi iso 49,42 mq/m’-o enmisdir.
Rotatoria qrupunun miqdarinda demok olar ki,
doyisiklik olmamigdir. Cladocera qrupunun sayi
1671 ford/m*-a qodor, biokiitlosi ise 28,41 mq/m’-o
godor asagi diismiisdiir. Copepoda qrupunun sayi
480 ford/m’, biokiitlasi iso 19,08 rnq/m3 olmusdur.
Meroplanktonun noév torkibindo doyisiklik olmasa
da migdarinda azalma miigahids olunmusdur. Payiz
faslinda iso burada 3 qrupa aid olan 15 ndév geyd
olunmusdur. Rotatoria qrupu 2 ndvlo (Synchaeta
vorax, Hexarthra oxyuris) tomsil olunmusdur.
Brachionus angularis angularis-o rast galinmomis-
dir. Cladocera qrupu 12 ndvle tomsil olunmusdur.
Bu névlorin arasinda Pleopis polyphemoides (say —
95 ford/m’, biokiitle 2,85 mq/m®) vo Evadne anonyx
typica ((say — 106 ford/m’, biokiitlo 2,12 mq/m’)
¢ox, Podonevadne trigona rotundata (say — 23
ford/m’ biokiitlo 0,32 mq/m’) iso az rast golinirlor.
Cladocera qrupunun say: 700 ford/m’-a, biokiitlosi
iso 12,49 mq/m’-0 enmisdir. Copepoda qrupunun da
miqdar1 azalaraq say1r 134 fard/m’, biokiitlosi iso
8,71 mq/m’ toskil etmisdir. Payiz foslindo basqa
heyvanlarin stirfalori qeyd olunmamisdir. 2007-ci
ildo Xozor donizinin Azorbaycan sektorunda
mezoplanktonun say1 842-3389 ford/m’, biokiitlosi
is9 21,22-76,35 mq/rn3 arasinda olmusdur. Mezo-
planktonun maksimal inkisafi yaz foslindo minimal
inkisafi isa payiz faslinds geydes alinmisdir.

2008-ci ilin yaz foslinde Xozor donizinin
Azarbaycan sektoru mezoplanktonunda 3 qrupa aid
olan 17 név vo 3 basqa qrupdan olan onurgasiz
heyvan siirfolari, homg¢inin Copepoda siirfalari geyd
olunmusdur. Rotatoria qrupu 8 névle (Brachionus
angularis angularis, B.calyciflorus amphiceros,
Keratella cochlearis, Synchaeta vorax, Asplanchna
priodonta priodonta, Testudinella patina patina,
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Sokil 2. 2006-c1 ildo Xozor denizinin Azerbaycan sektorunda mezoplanktonun yayilmasi (ford/m?).
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Sakil 3. 2007-ci ilde Xozor donizinin Azarbaycan sektorunda mezoplanktonun yayilmasi (ford/m’).
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Sokil 4. 2008-ci ildo Xozor denizinin Azarbaycan sektorunda mezoplanktonun yayilmasi (ford/m?).

Hexarthra oxyuris, Filina limnetica) tomsil olun-
mugdur. Bu novlerin arasinda K. cochlearis (say —
550 ford/m’; biokiitlo 1,10 mg/m’) vo A.
priodonta priodonta (300 ford/m*; biokiitlo — 0,30
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mq/m’) ¢ox yayilmisdir. Rotatoria qrupunun sayi
1650 ford/m’, biokiitlosi iso 2,47 mg/m’ toskil
etmisdir (Sokil 4). Cladocera qrupuna aid olan 8
n6v (Polyphemus exiguus, Pleopis polyphemoides,
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Evadne anonyx typica, Ev.anonyx producta,
Podonevadne trigona typica, P.trigona trigonoides,
P.trigona intermedia, P.trigona pusilla) qeyd
olunmusdur. Bu ndvlorin arasinda  Pleopis
polyphemoides (say — 525 ford/m’; biokiitle — 15,75
mq/m’) vo Evadne anonyx typica (say — 425
ford/m?; biokiitlo - 8,50 mq/m3) ¢ox, Podonevadne
trigona intermedia (say — 91 ford/m’; biokiitlo -
1,27 mq/m’) vo P.trigona trigonoides ( say — 100
fard/m*; biokiitlo - 1,40 mqg/m’) iso az rast golinir.
Copepoda qrupu Acartia clausi ilo tomsil
olunmusdur. Qrupun say1 672 ford/m’,biokiitlesi iso
23,60 mg/m’ toskil etmisdir.Yazda burada
Mnemiopsis, Balanus vo Mollusca sirfolori geyd
olunmusdur. Onlardan Mnemiopsis va Balanus
stirfalori daha ¢ox sixliga malikdirlor.Yaz faslinds
burada mezoplanktonun say1 5767 ford/m’,
biokiitlosi ise 77,63 mgq/m’ toskil etmisdir.Yay
faslinds burada 3 qrupa aid olan 17 ndv vo basqa 3
grupa aid olan onurgasiz heyvan siirfalori, homginin

Copepoda siirfolori  qeydo alinmisdur. Yazla
miigayisado  mezoplanktonun név  torkibindo
dayisiklikolmamigdir. Ancaq  mezoplanktonun
miqdar1 azalaraq say1 say1 3987 ford/m’-o,

biokiitlesi iso 63,09 mq/m’-a enmisdir. Copepoda
grupundan basqa biitlin qruplarin miqdarinda
azalma miisahids olunmusdur. Bu qrupun say1 900
ford/m’, biokiitlosi iso 30,66 mq/m’ toskil etmisdir.
Rotatoria qrupunun say1 959 ford/m’-o, biokiitlosi
iso 1,46mq/m’-o; Cladocera qrupunun say: 1491
ford/m’-o, biokiitlasi iso 27,60 mq/m3-9, enmisdir.
Payiz faslindo 3 qrupa aid olan 10 nov geyd
olunmusdur. Rotatoria qrupu 4 novle tomsil
olunmusdur (Brachionus angularis angularis,
Keratella cochlearis, Synchaeta vorax, Asplanchna
priodonta priodonta). Yaz va yayda qeyd olunmus
B.calyciflorus amphiceros, Testudinella patina
patina, Hexarthra oxyuris, Filina limnetica novlo-
rina payizda rast galinmir. Payizda qrupun say1 269
ford/m®, biokiitlosi iso 0,46 mq/rn3 toskil
etmisdir.Saxabigciqhh xorgonglordon 5 ndév qeyd
olunmusdur: Polyphemus exiguus (say — 57
ford/m’, biokiitlo — 0,40 mqg/m®), Pleopis polyphe-
moides (say — 250 ford/m’, biokiitlo — 7,50 mq/m3),
Evadne anonyx typica (say — 69 ford/m’, biokiitlo —
1,38 mq/m®), Podonevadne trigona typica, (say —
200 ford/m’biokiitlo — 2,80 mq/m’), P.trigona
pusilla (say — 94 ford/m’, biokiitlo — 1,32 mq/m”).
Saxabigciqlt xar¢anglordon Evadne anonyx pro-
ducta, Podonevadne trigona trigonoides vo P.
trigona intermedia iso payizda rast golinmirlor.
Cladocera qrupunun say1 670 ford/m’, biokiitlosi
iso 13,40 mq/m’ toskil etmisdir. Kiirokayaql
xorganglor Acartia clausi ils tomsil olunmuslar. Bu
qrupun say1 204 ford/m’-a, biokiitlesi iso 13,26
mg/m’-o boraber olmusdur. Payizda basqa onur-
gasiz heyvanlarin siirfolori qeyd olunmamisdir.

2008-ci ildo Xozor donizinin Azarbaycan sektorun-
da mezoplanktonun say1 1143-5767 ford/m’, bio-
kiitlosi iso 27,12-77,63mq/m’® arasinda doyismisdir.
Mezoplanktonun maksimal inkisafi yaz faslino,
minimal inkisafi iso payiz faslina tosadiif etmisdir.
2009-cu ilin yaz faslindo Xozor donizinin
Azarbaycan sektoru mezoplanktonunda 3 qrupdan
olan 20 ndve va 3 qrupa aid olan basqa onurgasiz
heyvanlarin siirfalarine, hamginin Copepoda siirfa-
lorine rast golinmisdir. Rotatoria qrupu 6 ndvle
tomsil olunmusdur. Bu novlorin arasinda Asplan-
chna priodonta priodonta (say — 400 ford/m’,
biokiitle — 0,40 mq/m®) cox, Hexarthra oxyuris
(say — 204 ford/m’, biokiitlo — 0,20 mg/m’) iso az
yayilmisdir. Qrupun yazda sayi 1807 ford/m’,
biokiitlesi iso 1,80 mq/m’ teskil etmisdir (Sokil 5).
Cladocera qrupuna daxil olan 13 nov qeyd
olunmusdur. Bunlardan Pleopis polyphemoides,
(say — 306 ford/m’ biokiitlo — 9,18 mq/m*), Evadne
anonyx typica (say — 472 ford/m’, biokiitlo — 9,44
mqg/m’) va Podonoevadne trigona typica (say —
438 ford/m’, biokiitlo — 6,13 mg/m’) genis, Podo-
noevadne trigona intermedia (say — 57 ford/m’,
biokiitlo — 0,79 mq/m®) vo P.trigona pusilla (say
— 78 ford/m’biokiitle — 1,09 mgq/m’) iso az
yayilmiglar. Copepoda qrupuna aid olan 1 név —
Acartia clausiqeyd olunmusdur. Bagqa onurgasiz
heyvanlarin siirfolorindon Mremiopsis, Balanus va
Mollusca strfaloring rast golinmigdir. Yay foslinda
4 qrupa daxil olan 17 ndva vo 3 qrupa aid olan
basga onurgasiz heyvanlarin siirfolorine, homginin,
Copepoda siirfalorine  rast golinmisdir. Rotatoria
grupuna aid olan 4 név qeyd edilmisdir. Bu
novlarin arasinda Keratella cochlearis (say — 691
ford/m®, biokiitlo — 1,38 mq/m3)g0x, Hexarthra
oxyuris (say — 88 ford/m’ biokiitlo — 0,09 mg/m’)
az yayilmisdir. Cladocera qrupundan olan 11 ndv
geydo alimmisdir. Onlarin arasinda Pleopis poly-
phemoides (say — 431 ford/m’ biokiitlo — 12,93
mqg/m®), Evadne anonyx typica (say — 410
ford/m®, biokiitla — 12, 45 mq/m3), Ev.anonyx
producta (say — 319 ford/m’, biokiitlo — 6,38
mg/m®) ¢ox, Podonoevadne trigona rotundata (say
— 54 ford/m’, biokiitlo — 0,75 mg/m®) vo Ev.anonyx
prolongata (say — 99 ford/m’, biokiitlo — 1,88
mg/m’) iso azyayilmuslar. Qrupun sayr 2331
ford/m’, biokiitlosi ise 49,40 mq/m’ toskil etmisdir.
Copepoda qrupu 1 novlo tomsil olunsa da
biokiitlasina gdra basqa qruplari geride qoyur. Bu
qrupun say1 1473 ford/m’-o, biokiitlosi iso 49,40
mg/m’-5 ¢atmisdir. Yayda Ostracoda qrupuna aid
olan Cyrideis litoralis qeyd olunmusdur. Basqa
onurgasiz heyvanlarin siirfolorinden Mnemiopsis,
Balanus vo Mollusca stirfalori qeyds alinmisdir ki,
onlardan Balanus siirfalori daha ¢ox inkisaf edirlor.
Payiz foslindo 4 qrupa aid olan 17 ndve rast
golinmisdir. Payizda basqa onurgasiz heyvanlarin
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Sakil 5. 2009-cu ilde Xozor donizinin Azerbaycan sektorunda mezoplanktonun yayilmasi (ford/m®)
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Sakil 6. 2010-cu ilde Xozer donizinin Azarbaycan sektorunda mezoplanktonun yayilmasi (ford/m®)

surfolori qeyde alinmamisdir. Rotatoria qrupuna
aid olan 7 nov geyd olunmusdur. Bu noévlordon
Asplanchna priodonta priodonta (say — 296
ford/m’, biokitlo — 0,32 mg/m’); Keratella
cochlearis (say — 246 ford/m’, biokiitlo — 0,49
mq/m’); Brachionus angularis —angularis (say —
137 ford/m’, biokiitle — 0,14 mq/m’) genis
yayilmislar. Polyarthra vulgaris, Brachionus quad-
ridentatus brevispinus, Testudunella patina patina
ise az yayilmislar. Rotatoria qrupunun payizda say1
852 ford/m’, biokiitlosi ise 1,12 mgq/m’toskil
etmisdir. 2009-cu ildo Xazor donizinin Azorbaycan
sektorunda mezoplanktonun say1  3199-6680
ford/m’, biokiitlosi iso 77,42-124,88 mq/m3 arasinda
doyismisdir. Mezoplanktonun maksimal inkisafi
yay faslindo, minimal inkisafi iso payiz faslindo
geydo alinmigdir.

2010-cu ilin yaz foslinde Xozor donizinin
Azorbaycan sektorunun mezoplanktonunda 3
qgrupdan olan 27 ndva va 4 qrupa aid olan basqa
onurgasiz  heyvanlarin  siirfolorine  homginin
Copepoda siirfalorine  rast galinmisdir. Rotatoria
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grupuna aid olan 11 ndév geyd olunmusdur. Bu
novlorin arasinda Keratella cochlearis (say — 575
ford/m®, biokiitlo — 1,15 mq/m’) vo Asplanchna
priodonta priodonta (say — 530 fard/m’, biokiitlo —
0,53 mq/m’) ¢ox, Synchaeta cecilia(say — 44
fard/m’, biokiitlo— 0,04 mg/m®) vo S.litoralis (say —
50 ford/m’, biokiitlo — 0,05 mq/m’) iso azrast
golinirlor. Rotatoria qrupunun say1 1986 ford/m’,
biokiitlesi 2,56 mq/m3 togkil etmigdir (Sakil 6).
Cladocera qrupu 14 novle tomsil olunmusdur. Bu
novlerdon  Pleopispolyphemiodes (say — 570
ford/m’, biokiitlo — 17,10 mq/m®), Evadne anonyx
typica (say — 305 ford/m’, biokiitlo— 6,10 mq/m’ vo
Podonevadne trigona typica (say — 197 ford/m’,
biokiitle — 2,76 mq/m’) c¢oxluq toskil edirlor.
Podonevadne trigona rotundata (say — 20 ford/m’,
biokiitlo 0,28 mq/m’), P.trigona trigonoides (say —
32 ford/m’, biokiitlo - 0,45 mg/m’) vo P.trigona
intermedia (say — 33 ford/m’, biokiitlo - 0,46
mq/m’) iso az miqdarda rast golnirler. Cladocera
qrupunun say1 1690 fard/m’, biokiitlosi ise 36,33
mqg/m’ toskil etmisdir. Copepoda qrupuna aid olan
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2 n6v geyd olunmusdur — Acartia clausi (say — 945
ford/m’, biokiitle - 61,43 mq/m’) vo Halcyclops
sarsi (say — 267 ford/m’, biokiitlo — 1,60 mg/m”®). 4.
clausi  bltlin mezoplanktonda dominantlhiq edir.
Yaz faslindo Copepoda qrupunun sayr 2197
ford/m’-a, biokiitlesi iso 69,89 mq/m’-o catmisdir.
Yazda 4 qrupa aid olan onurgasiz heyvan siirfasi
geyd olunmusdur - Mnemiopsis, Balanus,
Decapoda vo Mollusca siirfalori. 2010-cu ilin yaz
foslinde Xozor denizinin Azasrbaycan sektorunun
mezoplanktonunun say1 7324 ford/m’, biokiitlosi iso
117,26 mg/m’ toskil etmisdir.2010-cu ilin yay
foslindo Xozor denizinin Azerbaycan sektorunun
mezoplanktonunda 3 qrupa daxil olan 25 névs vo 4
grupa aid olanbagqa onurgasiz heyvan siirfalaring,
hamg¢inin Copepoda siirfolorine rast golinmisdir.
Rotatoria qrupu 9 novle tomsil olunmusdur.
Bunlarin arasinda Asplanchna priodonta priodonta
(say — 672 ford/m’, biokiitl— 0,67mg/m’) vo
Keratella cochlearis(say — 371 ford/m’, biokiitlo
0,74 mg/m’) ¢ox, Brachionus urceolaris (say — 65
ford/m’, biokiitlo 0,06 mq/m’) ve Trichocerca
heterodactula (say — 75 ford/m®, biokiitlo— 0,08
mq/m’) iso az rast golinirlor. Yayda Rotatoria
qrupunun say1 1638 ford/m’, biokiitlosi iso 2,00
mg/m’  toskil etmisdir. Cladocera, Copepoda
gruplarinin vo onurgasiz heyvanlarin siirfolorinin
nov torkibi yaz fosli ilo eynilik toskil etmisdir.
Cladocera qrupuna aid olan novlerden Pleopis
polyphemiodes (say — 698 ford/m’, biokiitlo — 20,94
ford/m’), Evadne anonyx typica (say — 452 ford/m’,
biokiitlo— 9,04 mq/m’), Podonevadne trigona
typica (say — 266 ford/m’, biokiitlo — 3,72 mg/m*)vo
P.angusta (say — 181 ford/m’, biokiitlo— 2,53
mg/m’) genis yayilmslar. P.camptonyx macronyx
(say — 75 ford/m’, biokiitle —3,75 mgq/m’), Ev.
anonyxprolongata (say — 36 ford/m’, biokiitlo —
0,72 mq/m’) vo P.trigona rotundata (say —38
ford/m’, biokiitle — 0,53 mg/m’) iso az rast
golinirlor. Cladocera qrupunun say1 2207 ford/m’,
biokiitlosi ise 47,55 mq/m’ toskil etmisdir.
Copepoda qrupu Acartia clausi (say — 1129
ford/m’, biokiitlo— 73,39 mq/m®), Halcyclops sarsi
(say — 321 mg/m’, biokiitlo — 1,93 mg/m’) vo
Copepoda siirfalorindon (say — 1316 ford/m’,
biokiitlo — 9,21 mg/m’) ibaratdir. Bu qrupa daxil
olan  A.clausi Xozor donizi mezoplanktonunun
dominant novlorindondir.  Yayda  Copepoda
qrupunun say1 2766 ford/m’, biokiitlosi iso 84,53
mq/m’ toskil etmisdir. Basqa onurgasiz heyvanlarin
sirfolorindoen Mnemiopsis, Balanus, Decapoda va
Mollusca siirfolori geyd olunmusdur. Onlardan
Balanus va Mnemiopsis siirfolori  daha ¢ox
yayilmiglar. 2010-cu ilin yay faslindo Xozor
donizinin Azorbaycan sektorunun mezoplanktonun
say1 8472 mq/m’ biokiitlosi iso 143,14 mq/m’ toskil
etmigdir. 2010-cu ilin payiz faslinde 3 qrupa aid

olan 21 nov qeyd olunmusdur. Rotatoria qrupu 6
névle tomsil olunmusdur (Brachionus guadriden-
tatus brevispinus, Keratella cochlearis, Tricho-
cerca heterodactula, Synchaeta cecilia, Polyarthra
vulgaris, Asplanchna priodonta priodonta). Bu
novlerdon A. priodonta priodonta (say — 201
ford/m®, biokiitlo — 0,20 mq/m3 vo Keratella
cochlearis (say — 173 ford/m’, biokiitlo — 0,17 mq
mq/m’) genis yayilmislar. Synchaeta cecilia (say —
12 fard/m’, biokiitla — 0,01 mq/m3) vo Brachionus
guadridentatus brevispinus (say — 21 ford/m’,
biokiitlo — 0,08 mq/m’) iso az rast golinirlor. Pay1z
foslindo Rotatoria qrupunun sayr 469 ford/m’,
biokiitlosi iso 0,74 mq/m’ toskil etmisdir. Cladocera
grupuna aid olan 13 ndév geyd olunmusdur. Bu
novlordon Evadne anonyx typica (say — 221
ford/m®, biokiitlo — 4,42 mg/m’) vo Pleopis
polyphemoides (say — 124 ford/m’, biokiitlo — 3,72
mqg/m’) genis, Evadne anonyx deflexa (say — 12
ford/m®, biokiitlo — 0,24 mq/m3), Podonevadne
trigona rotundata (say — 13 ford/m’, biokiitlo —
0,18 mq/m’) vo Ev.anonyx prolongata iso (say — 16
ford/m®, biokiitlo — 0,32 mq/m’) az yayilnuslar.
Cladocera qrupunun sayr 760 ford/m’, biokiitlosi
iso 14,89 mq/m’ toskil etmisdir. Payiz faslindo 2
névle (Acartia clausi, Halcyclops sarsi) tomsil
olunan Copepoda qrupunun sayr 1954 ford/m’,
biokiitlesi ise 67,77 mg/m’ toskil etmisdir. Hom
sayina, ham da biokiitlasine goéra Copepoda qrupu
digor qruplar1 nezors carpacaq doracads gerido
qoyur ki, bu da bu qrupa aid olan, say vo
biokiitlosine goro mezoplanktonda dominantliq
edon Acartia clausi-nin (say — 937 ford/m’, biokiitlo
- 60,91 mg/m’ hesabmnadir. Payiz faslindo basqa
onurgasiz heyvanlarin siirfolorino rast golin-
momisdir. 2010-cu ildo Xozor donizinin Azar-
baycan sektorunda mezoplanktonun say1 2127 —
8472 ford/m’, biokiitlesi ise 64,51 — 143,14 mq/m’
arasinda doyismisdir. Mezoplanktonun maksimal
inkisafi yay faslinds, minimal inkisafi iso payiz
faslinda qeydo alinmigdir.

Mnemiopsis leidyi-nin Xozar denizinin Azor-
baycan sektorunda yayilmasi vo onun doniz zoo-
planktonu ilo qida slagslori gismon Gyronilmisdir
(Alekperov, 2011). Mnemiopsis leidyi-nin Xozor
zooplanktonu orqanizmlorina gostordiyi potensial
tosiri Oyronmok ii¢lin daha faal gidalanan 0,5-3,0
sm Olgiilii cavan fordlor {izorinds tobistds va
eksperimental soraitds tocriibalor aparilmigdir.

Sokil 7 A-dan goriindiiyii kimi Mnemiopsis
leidyi-nin cavan fordlori rotatorilors {istiinliik
verirlor, hans1 ki rasionlarinin 37%-ni toskil edir,
sonra golon Copepoda 22% paya, Cladocera isa
20% paya malikdir. Tebii soraitde Protozoa-nin
payina 18%, baliq siirfalarinin payina 1ss ancaq 3%
diisiir.

Eksperimental soraitde aparilmis analoji tadqi-
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gatlarin naticolori tobiotdo alinmig gostoricilordon
bir gqadar farqlonir.

Sokil 7 B-don goriindiiyli kimi eksperimental
soraitdo sorbostyasayan Protozoa-nin Mnemiopsis
leidyi-nin rasionunda payr 48% toskil etmisdir,
sonra rotatorilar galir ki, onun da pay1 22% taskil
edir, daha sonra Copepoda va Cladocera galir ki,
onlarin da haresinin {imumi rasionda payir 15%
togkil edir. Eksperimental soraitdo Mnemiopsis
leidyi-nin cavan fordlori terofinden baliq siirfo-
larinin yeyilmosi miisahido olunmamaisdir.

20%
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B

Sakil 7. Mnemiopsis leidyi-nin tabii (A) vo eksperimental
(B) soraitlords gida spektri (Alekperov, 2011)

Eksperimental soraitdo Mnemiopsis leidyi-nin
cavan fordlori torafindon ibtidailorin gida kimi isti-
fadosini  asanligla  miigahide  etmok  olar.
Eksperiment zamani1 infuzorlarin ronglonmasi soffaf
daraglt torofindon onlarin qida kimi istifado
olunmasini hoatta mikroskopun az bdyiitmasinda
doqiq izlomoys imkan verir.Ancaq tobii soraitdo
bunu geydo almaq g¢otindir (Alekperov, 2011).
Bundan basga bizim miisahidolor gostorir ki,
daraqli terafindon bu vo ya basqa qida obyektinin
istifado olunmasi onun sudaki sixligindan asilidir.
Belo ki, bizim molumatlara gors rotatorilorin saylari
suda 80 fard/l-don ¢ox olduqda Mnemiopsis leidyi
torafindan qida kimi istifads olunur.

2006-c1 ildo Xozor donizinin Azorbaycan sek-
torunun mezoplanktonunda 4 qrupa aid olan 14
ndva va 5 qrupa aid olan bagqa onurgasiz heyvan
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stirfolorino, homg¢inin Copepoda siirfalorino rast
golinmigdir (cadval). Rotatoria qrupu 2 ndvls tom-
sil olunmusdur ki, bunlarin arasinda Asplanchna
priodonta priodonta daha genis yayilmigdir. Bu
grupun orta sayl mezoplanktonun orta sayinin
6,54%-ni, orta biokiitlasi iso mezoplanktonun orta
biokiitlasinin 0,02%-ni taskil etmisdir. Cladocera
grupuna aid olan 10 név geyd olunmusdur. Bu
noévlordon Pleopis polyphemoides, Evadne anonyx
typica vo Podonevadne trigona typicacox, Cerco-
pagis pengoi, P.trigona rotundata vo Polyphemus
exiguus isd az rast golinirlor. Cladocera qrupunun
orta say1r mezoplanktonun orta saymnin 26,83%-ni,
orta biokiitlosi iso mezoplanktonun orta biokiit-
lasinin 24,47%-ni taskil etmisdir. Copepoda qru-
puna aid olan Acartia clausi ham sayina, hom do
biokiitlesina gore biitiin mezoplanktonda dominant.
liq edir. Copepoda qrupunun orta sayr mezoplank-
tonun orta saymin 37,7%-ni, orta biokiitlosi iso
mezoplanktonun orta biokiitlosinin 72%-ni toskil
edir. Basqa onurgasizheyvanlarin siirfolori arasinda
Mnemiopsis surfalori daha ¢ox sixliga malikdirlor.
Meroplanktonun orta say1r mezoplanktonun orta
saymin 28,8%-ni toskil edir.

2007-ci ildo Xozor donizinin Azorbaycan
sektorunun mezoplanktonunda 4 qrupa aid olan 17
nove rast golinmisdir. Burada homginin 4 basqa
grupdan olan onurgasiz heyvan siirfosi  vo
Copepoda siirfaleri do qeyd olunmusdur. Rotatoria
grupu 3 novle tomsil olunmusdur ki, bunlarin da
say vo biokiitlolori bir — birindon azforqlonir.
Rotatoria qrupunun orta sayr mezoplanktonun orta
sayinin 1,02%-ni, orta biokiitlosi 1S9
mezoplanktonun orta biokiitlosinin 6,12%-ni toskil
etmisdir. Cladocera qrupuna aid olan 12 név qeyd
olunmusdur. Bu névlarden Pleopis polyphemiodes,
Evadne anonyx typica, Podonevadne trigonatypica
genis, Podonevadne camptonyx typica, P.trigona
rotundata, Evadne anonyx deflexa iss az yayil-
mislar. Cladocera qrupunun orta sayr mezoplank-
tonun orta saymnin 71,97%-ni, orta biokiitlosi iso
mezoplanktonun orta biokiitlasinin 59,85%-ni togkil
edir. Copepoda qrupu Acartia clausi vo onun
stirfolorindon  ibaratdir. Bu qrupun orta say1
mezoplanktonun orta saymin 17,78%-ni, orta
biokiitlasi isa mezoplanktonun orta biokiitlasinin
37,15%-ni togkil edir. Meroplanktonun orta say1
mezoplanktonun orta saymin 9,22%-ni tagkil edir.

2008-ci ilde Xoazar donizinin Azorbaycan sek-
torunun mezoplanktonunda 3 qrupa aid olan 16 ndv
va 3 qrupa aid olan bagqa onurgasiz heyvan siirfalori,
homginin Copepoda siirfalori agkar olunmusdur. Ro-
tatoria qrupu 7 ndvle tomsil olunmusdur. Bu
novlerin arasinda Keratella cochlearis va Asplan-
chna priodonta priodonta genis yayillmisdir. Hexa-
rthra oxyuris vo Brachionus calyciflorus amphi-
ceros iso az rast golinirlor. Keratella cochlearis-in
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Cadval. 2006—2010-cu illorde Xozar donizinin Azarbaycan sektorunun mezoplanktonunun osas qruplariin
(Rotatoria, Cladocera, Copepoda) ndv torkibi vo migdarca yayilmasinin goxillik dinamikasi ((ford/mq)'m®)

fller 2006 2007 2008 2009 2010
Qruplarin adlart
Rotatoria 50 23 959 1325 1350
0,06 0,03 1,46 1,64 1,76
Cladocera 205 1615 1492 1969 1552
4,66 29,32 27,64 39,44 32,92
288 399 672 1211 1954
Copepoda 13,71 18,20 23,60 58,10 67,77
Basqalar 220 207 508 903 1104
0,61 1,44 3,25 4,75 5,85
Yekun 764 2244 3632 5408 5974
19,04 48,99 55,77 103,94 108,30

orta say1 biitlin qrupun orta saymin 37,75%-ni, orta
biokiitlasi iso biitiin qrupun orta biokiitlasinin
49,32%-ni toskil etmisdir. Asplanchna priodonta
priodonta-nmorta say1 qrupun orta sayimnimn 18,56%-
no, orta biokiitlosi iso qrupun orta biokiitlosinin
12,33%-na barabar olmusdur. Rotatoria qrupunun
orta sayr mezoplanktonun orta saymin 26,4%-ni,
orta biokiitlosi iso mezoplanktonun orta biokit-
lasinin 2,62%-ni taskil etmisdir. Cladocera qrupuna
aid olan 8 nov qeyd olunmusdur. Bu ndvlordon
Pleopis polyphemoides, Evadne anonyx typica
Ev.anonyx producta, Podonevadne trigona typica
genis, Podonevadne trigona intermedia va P. tri-
gona trigonoides iso az yayilmislar. Pl polyphe-
moides-in orta say1 qrupun orta saymnin 26,01%-ni,
orta biokiitlasi isa qrupun orta biokiitlasinin
42,08%-ni toskil etmisdir. Ev.anonyxtypica-nin orta
say1 qrupun orta sayimin 16,55%-na, orta biokiitlosi
isa qrupun orta biokiitlosinin 17,84%-na borabor
olmusdur. Cladocera qrupunun orta sayr mezo-
planktonun orta sayimnim 41,08%-ni, orta biokiitlosi
isa mezoplanktonun orta biokiitlasinin 49,56%-ni
togkil etmisdir. Copepoda qrupu mezoplanktonda
dominantliq eden Acartia clausi vo onun siirfolo-
rindon ibarotdir. Bu qrupun orta sayr mezoplank-
tonun orta sayimin 18,5%-na, orta biokiitlosi iso
mezoplahktonun orta biokiitlesinin = 42,32%-ns
borabordir. Meroplanktonun orta say1 mezoplank-
tonun orta sayinin 13,99%-ni togkil etmisdir.
2009-cu ilde Xozer donizinin Azsrbaycan
sektorunun mezoplanktonunda 4 qrupa aid olan 23
nove, Copepoda stirfolorine vo 3 qrupdan olan
onurgasiz heyvan siirfolorina rast golinmisdir.
Rotatoria qrupu 8 ndvle tomsil olunmusdur. Bu
novlorin arasinda Asplanchna priodonta priodonta
vo Keratella cochlearis ¢ox, Brachionus quadri-
dentatus brevispinus iso az yayimislar. 4. prio-
donta priodonta-nin orta say1 qrupun orta sayinin
25,06%-ni, orta biokiitlasi iso qrupun orta biokiit-
lasinin 20,73%-ni toskil etmisdir. Keratella cochle-
aris-in orta say1 qrupun orta saymin 23,55%-na,
orta biokiitlasi iss qrupun orta biokiitlasinin 37,8%-

no borabar olmusdur. Rotatoria qrupunun orta sayi
mezoplanktonun orta saymin 24,5%-ni, orta
biokiitlasi iss mezoplanktonun orta biokiitlesinin
1,58%-ni toskil etmisdir. Cladocera qrupuna aid
olan 13 ndév geyd olunmusdur. Onlarin arasinda
Evadne anonyx typica vo Pleopis polyphemoides
¢ox, Podonoevadne camptonyx typica vo P.angusta
iso az yayilmigdir. Ev. anonyx typica-nin orta say1
grupun orta saymin 18,44%-1, orta biokiitlasi iso
grupun orta biokiitlosinin 21,98%-1 saviyyasinda
olmusdur. Copepoda qrupuna aid olan A.clausi
biitiin fosillordo dominantliq etmigdir. Onun orta
say1 mezoplanktonun orta saymin 15,83%-ni, orta
biokiitlasi iss mezoplanktonun orta biokiitlesinin
53,51%-ni togkil etmisdir. Copepoda qrupunun orta
say1 mezoplanktonun orta saymin 22,39%-na, orta
biokiitlasi isa mezoplanktonun orta biokiitlesinin
55,9%-no barabor olmusdur.

2010-cu ildo Xozor denizinin Azarbaycan
sektorunun mezoplanktonunda 3 qrupa aid olan 27
nova, Copepoda sirfolorine vo 4 basqa qrupdan
olan onurgasiz heyvan siirfolorino rast golinmisdir.
Rotatoria qrupuna aid olan 11 ndv qeyd olun-
musdur. Bunlarin arasinda Asplanchna priodonta
priodonta vo Keratella cochlearis genis, Synchaeta
litoralis va S.cecilia iso az yayilmislar. Qrupun
imumi orta sayinda A4. priodonta priodonta-nin
pay1 34,67%, Umumi orta biokiitlasinds iso 26,7%
togkil etmisdir. Rotaforia qrupunun orta sayi,
mezoplanktonun orta saymin 22,6%-no, orta
biokiitlasi iss mezoplanktonun orta biokiitlesinin
1,63%-na berabar olmusdur. Cladocera qrupu 14
novlo tomsil olunmusdur. Bu qrupa aid olan
novlorin arasinda Pleopis polyphemiodes, Evadne
anonyx typica vo Podonevadne trigona typica ¢ox,
P. trigona rotundata, P.trigona trigonoides vo
P.trigona pusilla iso az yayilmislar. Qrupun imumi
orta sayinda P/. polyphemiodes-in pay1 29,9%, orta
biokiitlesinde pay1 ise 42,28% olmusdur. Clado-
cera qrupunun orta say1 mezoplanktonun orta sayi-
nin 25,98%-ni, orta biokiitlosi iso mezoplanktonun
orta biokiitlesinin 30,4%- ni togkil edir. Copepoda
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grupu 2 novls tomsil olunmusdur. Bu gqrupun niima-
yandasi olan Acartia clausi sayina va biokiitlasing
goéra Dbiitin mezoplanktonda dominantliq edir.
Onun orta say1 biitiin mezoplanktonun orta saymin
15,68%-ni, orta biokiitlasi iso biitiin mezoplank-
tonun orta biokiitlosinin 56,24%-ni toskil etmisdir.
Mezoplanktonun orta sayinda Copepoda qrupunun
payt 32,71%, orta biokiitlesindo pay1 iso 62,58%
olmusdur. Basqa onurgasiz heyvanlarin orta say1
mezoplanktonun orta saymm 18,48%-ni toskil
etmisdir.

2006-2010-cu illords Xozor donizinin Azor-
baycan sektorunun mezoplanktonunun nov terkibi-
nin, sayiin, va biokiitlasinin fasiller iizrs yayilmasi
Oyranilarak miioyyan edilmisdir ki, nov tarkibinin
vo miqdar gostoricilorinin fasillor iizre doyismosi
doniz suyunun temperaturundan, hidroloji seraitden
vo hidrobiontlarin bioloji ritmlorindon asilidir.
Mezoplanktonda dominantliq edon Acartia clausi-
nin mezoplanktonun {imumi biokiitlesinde pay1
56,24-68,8% olmusdur. Tadqiqat aparilan biitiin
rayon iizro mezoplanktonun 1 m’ iigiin orta say1
3604 ford, 1 m’ iiciin orta biokiitlesi yas ¢okido
67,21 mq toskil etmisdir. Bizim torafimizdon
Mnemiopsis leidyi-nin maskunlagmasinin ilk dov-
riinds (2001 — 2005) aparilan todqiqatlara gérs bu
miiddst orzinds zooplanktonun sayr 121 — 1561
odod/m’, bokiitlosi iso 21,7 — 58,56 mr/m° arasinda
dayismisdir (Calilov, 2006). 2006 — 2010-cu illarda
Xozor denizinin Azorbaycan sektorunun mezo-
planktonunun orta say1 764 — 5974 oadod/m’ ara-
sinda, biokiitlosi iso 19,04 —108,3 mq/m’ arasinda
olmusdur. Gorilindiiyli kimi 2006 — 2010-cu illerds
aparilan todqgiqatlar mezoplanktonun noév torkibindo
vo miqdar gostaricilorindo nozoragarpan artim
oldugunu gosterir. Bu iso Xozor denizi ekosis-
teminin 6z—0zilinii tonzimlomo mexanizminin iso
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diisdiiyiini vo Mnemiopsis leidyi-nin ekspan-
siyasinin naticalarinin aradan qalxmaga bagladigini
gostorir.
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Bunosoii u KonnuectBennblii CoctaB OcHoBHbIX I'pynn Me3omiankrona (Rotatoria, Cladocera,
Copepoda) Kacnuiickoro Mops

N.X.Anexnepos, A.I'./lxaanaos

HUncmumym 3o0on0euu HAHA

HccnenoBanbl ce30HHBIC M3MEHCHHSI TAKCOHOMHUYECKOTO COCTaBa, YMCIEHHOCTh M OMOMACCHI OPraHU3MOB
OCHOBHBIX TPyII Me30IDIaHKTOHa AsepOaiimkanckoro cekropa Kacmuiickoro wmops. Ilokazano, d9To
CE30HHBIC M3MEHEHHUS BUIOBOTO Pa3HOOOpaswsi M KOJMYECTBEHHBIX TOKA3aTeIeH 3aBHCIT OT TEMIIEPaTyphl
BOJIBI, THJIPOJIOTHYECKUX YCIOBHH W OT OWMOJOTUYECKHX PUTMOB THAPOOHOHTOB. CpeaHSsS YUCIEHHOCTh
ME30IUIAaHKTOHA I BCEro paloHa HccleqoBaHus cocTaBisiia 3604 »k3. B Im , bumomacca 67,21 mr B I,
Hawnbonpmuii Bkitan B 6nomaccy obecrieunBan Acartia clausi. Ilpoenennsie B 2006—2010 rT. ucciemoBaHus
MOKa3aJIi 3HAYUTEIbHBIA POCT KOJIMUYECTBEHHBIX MOKa3aTelIeH ME30IJIAaHKTOHA 110 TOIaM.

Knroueevie cnosa: Kacnuiickoe mope, mezonnankmon, buomacca, uuciennocmo, Rotatoria, Copepoda,

Cladocera, epynna, 6uo, Mnemiopsis leidyi
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Species Composition and Quantity of the Basic Groups of Mesoplankton (Rotatoria, Cladocera,
Copepoda) of the Caspian Sea

I.Kh.Alekperov, A.G.Jalilov
Institute of Zoology, ANAS

Seasonal variations in the taxonomic composition, number and biomass of the basic mesoplankton groups of
the Azerbaijani sector of the Caspian Sea have been investigated. It was shown that the species composition
and quantity parameters are dependent from water temperature, hydrologic conditions and biological
rhythms of hydrobionts. The average number of mesoplankton was 3604 specimen/m’ and biomass — 67.21
mq/m’. The largest contribution to the biomass provided by Acartia clausi. The investigation carried out in
2006-2010 years showed that the quantity parameters of mesoplankton increased from year to year.

Key words: The Caspian Sea, mesoplankton, biomass, Rotatoria, Copepoda, Cladocera, group, species,

Mnemiopsis leidyi
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E-mail: celebisara@mail.ru

18 M3ydyeHusi 3aKOHOMEPHOCTeil KOMIIEHCALMOHHOIO pocTa Jiella B 3aBMCHMOCTH OT pa3Mepa H
B0O3pacTa, OJHOBO3PACTHBIE 0cO0M OBLJIM BblJIeJIEeHbI HA TPHU pa3MepHble IPYNNbI: MeJdKHe, CPpeIHNe 1
0oJibiue. BbL10 BBISIBJIEHO, YTO TPeXJIeTKH ¢ 0oJiee ObICTPBIM TEMIIOM POCTA HA NEPBOM ro1y IpeBoc-
XOIMJIM B pa3Mepax MelJeHHO pacTymux. Ho y ppI0 ¢ MeHbIIMMH pa3MepaMH HA NepBOM roxay adco-
JIIOTHBIH NMPHUPOCT 32 BTOPOIl M TpeTHii roabl ObLI 00JIbIIe, T.e. OHU POCJIH MHTEHCHBHEE CBOUX COPO-
au4eil. Hapsany ¢ pocrom y jema MuHre4aypcKkoro BOAOXpAaHMININA 0TMeYAJIach H KOMIIEHCAMS Be-
ca. Oka3anoch, 4T0 TpexJieTKU ¢ 0ojiee ObICTPHIM BECOBBIM POCTOM Ha MEPBOM Iroly, U HA TpeTbeM
NMPeBOCXOIMJIN B pa3Mepax CBOMX MeAJIeHHOPACTYIIMX CBePCTHHUKOB. OHAKO y pbI0 ¢ MEHBIINM Be-
cOoM a0COJIIOTHBIN NMPHUPOCT 3a TPeTHi roj 0611 H0JbIIE, YeM Yy UX COpOaANYei.

Knrwuesnie cnosa: Komnencayus, pocm, macca, Muneeuaypckoe 8000xpanunuuje, MeixKue, CpeoHue, KpynHole

BBEJAEHUME

Bce xuBBIe OpraHU3MBI B OHTOTEHE3E XapaKTe-
PU3YIOTCSL OTIpeNIeNIeHHON CKOPOCThIO pocTa, 00y-
CJIOBIIMBAIOIIEH pa3Mephl M Macca MX Ha KaKIOM
atarne pa3eutus (Hukonbckuit, 1974). OnHako B o1-
peneneHHble IepHOIbl KU3HA BO3IEHCTBUE TE€X WIH
UHBIX YCIIOBHH (HEIOCTAaTOK KOpMa, pa3iHyHbIE 3a-
0oJieBaHMsI, HEOIATOTIPUSTHBINA TEMIIEPATYPHBIN WU
ra30BbId PEXMM) BBI3BIBAET BPEMEHHYIO HIJIHM JaKe
MIOJIHYIO TIPUOCTAHOBKY PA3BUTHS JKHBBIX OpraHHU3-
MoB. Ho yepe3 HekoTopoe Bpems, momnaB B 0Ojaro-
MIPUATHBIE YCIOBUS, OHH MOTYT HE TOJBKO JOTHATH
CBOMX CBEPCTHHKOB B pa3Mepe W Bece, HO U Iiepe-
THAaTh. OTO SBJEHHE W3BECTHO IO Ha3BaHHUEM
«KOMIICHCAIIUS POCTaY.

[lepBble cBeneHHWS O HAONIONEHUSX 32 KOM-
MIEHCAIIMOHHBIM POCTOM Y PBIO, MPUBOIUMEIEC B pa-
6otax xwisbepra (1914) u Ban Octena (1926),
M3YYHBIIUX MPHUPOCT Y HEPKHU, MTOKA3AIH, YTO KOM-
MIEHCAIMOHHBIN POCT y Hee HaOIrogaeTcss Ha TPeThb-
€M U YeTBEpTOM Tojax, y ocoleil Ooyee KpyHmHBIX
pa3MepoB Ha BTOPOM TOMY >KH3HH BIIOCIEICTBUU
MIPUPOCT OBLT MEHBINIE, YeM Y 00Jlee MEIKHX NBYX
roJIOBUKOB. BciencTeue »3Toro Bce puIOBI KO Bpe-
MEHH HACTYIUICHUS TOJIOBOM 3PEIOCTU ITOCTUTAIOT
MIPUMEPHO OJMHAKOBBIX Pa3MepOB. 3aKOH KOMIICH-
CaIlMOHHOTO pOCTa OTMEYEH Yy aTJIAaHTHYECKHUX
cenpaeh (Momannep, 1918), aTmanTH4ecKuX J10CO-
ceit (Manzuc u Maxkdapnanu, 1926, 1926a) u mop-
ckux kymxkedt (Hamn, 1926).

Harmeit 3amadeit ObUIO BBEISICHUTH, CYIIECTBYET
JM KOMITEHCAIIHs IMHEWHOTO U BECOBOTO POCTa Y
nema MUHTedaypcKOTO BOJOXPAHMIIHIIA.
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MATEPHAJIbBI U METOJbI

Marepuan ans W3y4eHHUs BO3pacTa, pocTa H
MacchI Jiemma coopan mo BceM ce3oHaM 2012 roga B
MunreuaypckoM Bopoxpanwnuine. [Ipu cbope u
aHaJM3e MaTepHaja UCIONb30BAIM OOLIETIPHUHATHIC
B MXTHOJIOTHUECKHX MHCCICAOBAHUAX METOAUKU
(ITlpaBoun, 1966; Amnoxuna, 1969; Ionuapos,
1974). OnHOBpEMEHHO €O COOPOM HMXTHOJIOTHYE-
CKOTO0 MaTepuajia, Bend (HOHOBBIE HAaONIOOCHHUS
cpensl (xapakTep IHA, TeMIlepaTypa BOJBI, YpO-
BEHb, IPO3PAYHOCTH H JP.)

PE3YJIBTATHBI U OBCYKIEHUE

Jnist BBIABTICHNSI KOMITEHCAIIMOHHOTO POCTa JIe-
ma MuHTe4aypcKoro BOJOXpaHWJIMIA Ha OCHOBa-
HuM Matepuana 2012 r. Mbl pa3aenuny OIHOBO3pa-
CTHBIX PBIO B 3aBHCHMOCTH OT pa3MEpOB M Beca Ha
TPHU KAaTETOPUH: Ha MENKHUX, CPETHUX M KPYIHBIX U
OpU NOMOIIM OOPaTHBIX BBIYMCICHHN MPOCIICIIIIH,
KaK pOCJIH OCOOM B Ka)XJIO M3 3TUX TPYII B TOCIE-
IyIoIyie ToApl. B Hawanme moaBepriy aHATU3y JIH-
HENHBIN POCT JI€Ia B 3aBUCUMOCTH OT €T0 IIEpPBOHA-
YanbHOU JmHb (Tabnuna 1.). Oka3anock, 4To Tpex-
JIETKU ¢ Oosiee OBICTPHIM TEMIIOM POCTa Ha TIEPBOM
TOZly TPEBOCXOAMWIM B pazMepax MEIJIEHHO pacTy-
mux. Ho y peI0 ¢ MEHBIIMME pa3MepaMH Ha TIEPBOM
TOJy a0COJIIOTHBIN MPUPOCT 32 BTOPOI M TPETHI TO-
II6I ObLT OOJTBINIE, T.€. OHU POCITA MHTEHCHBHEE CBOMX
COpOMYe, UMEBIIUX B IOJOBAJIOM BO3pacTe Cpes-
HIOIO JuHy 6,44+0,19 cMm. 3a BTOpOi rox OHH BHI-
pociu Ha 11,3+0,24 cwm, au 3a TpeTuit Ha 6,9+0,20



O Komnencayuonnom Pocme Jlewa

Tabéauua 1. JInaeiHbi pocT gema MuHredaypceKkoro BOIOXpaHHUIINIIA B 3aBHCHMOCTH OT pa3MepOoB Ha IIEPBOM TOIY

JKU3HU.
Bos- Katero- Jiuna, cm AOCO/II0THBII IPHPOCT, CM
pacr, pus Koa-Bo
FOIBI pl)lﬁ ll 12 13 14 15 16 tl tz t t4 ts t6 p]xlﬁ,
T
Menkue 7,8 17,3 7,8 9,5 5
2 Cpennue 8,8 17,4 8,8 8,6 33
Kpynnele 11,1 19,9 11,1 8,8 24
Menkue 6,4 15,7 22,6 6,4 11,3 6,9 18
3 Cpennne 7,9 17,3 20,3 7,9 9,4 3,0 34
Kpynnuele 10,4 17,6 223 104 7,2 4,7 23
Menkue 6,6 13,6 21,1 25,6 6,6 7,0 7,5 4,5 11
4 Cpenuue 8,0 14,7 21,6 25,5 8,0 6,7 6,9 3,9 21
Kpynusle 9,7 15,3 21,7 25,7 9,7 5,6 6,4 4,0 5
Menkue 6,6 13,7 21,7 26,3 28,1 6,6 7,1 8,0 4,6 1,8 11
5 Cpennue 8,1 14,9 21,6 26,5 28,2 8,1 6,7 6,8 49 1,7 15
Kpynuele 10,6 16,7 22,8 26,3 28,8 10,6 6,1 6,1 3,5 2,5 5
Menkue 6,8 12,6 20,9 24,7 274 28,77 6,8 5,8 5,8 8,3 2,7 1,3 4
6 Cpemane 7,9 18,5 19,6 243 26,8 28,1 7,9 5,6 5,6 6,1 2,5 1,3 6
Kpynusie 10,9 19,0 23,7 264 279 288 109 8,1 8,1 4,7 1,5 0,9 4

Tabauna 2. BecoBoii pocT nema MuHreyaypckoro BoJI0XpaHWIMIIA B 3aBUCUMOCTH OT Pa3MepOB Ha TIEPBOM TOY

JKU3HU
Bos- Karero- Bec pbiobI, AOCOJIIOTHBIH PHPOCT, CM
pacr, pust Kou-Bo
o phi6 Q Q; Qs Q4 Qs Qs t t t ty ts t Pll;llf,
Menkne 8,0 109,0 8,0 101,0 5
2 Cpennue 15,5 139,0 15,5 1235 32
Kpynnele 29,4 180,0 29,4  150,6 27
Menkune 7,2 101,9 256,0 7,2 94,7  154,1 41
3 Cpemnne 15,8 142,0 2920 15,8 126,2 150,0 17
Kpymaele 24,6 139,5 270,0 24,6 1149 130,5 16
Menkune 6,0 66,0 2276 3755 6,6 60,0 161,6 1479 25
4 Cpennue 14,0 87,0 2494 3780 14,0 73,0 1624 129,0 9
Kpynueie 22,0 90,0 257,0 378,0 22,0 68,0 167,0 119,0 3
Menkune 6,0 64,6 226,0 3940 4875 6,0 58,6 1614 168,0 93,5 20
5 Cpennue 13,2 85,0 237,0 404,0 496,0 13,2 71,8 152,0 167,0 92,0 7
Kpymaele 30,5 137,5 2750 417,0 5350 30,5 107,0 137,5 142,0 118,0 2
Menkne 6,0 43,6 180,5 313,5 418,0 500,0 6,0 37,6 1369 133,0 104,5 82,0 8
6 Cpemnne 17,0 77,5 212,5 3450 4450 510,0 17,0 60,5 135,0 132,5 100,0 65,0 2
Kpynuele 26,9 148,0 267,0 3920 4350 500,0 26,9 121,1 119,0 1250 43,0 65,0 4

cM, Toraa kak y Jjemeit mmmHoi 10,4+£0,22 cMm Ha
MIEPBOM TOJYy MPUPOCT 32 BTOPOH TOJX COCTAaBHI
7,2+0,24 cM, a 3a Tpetuit - Bcero 4,7+0,17 cm. Ta-
KuM 00pa3omM, y Jemja MuHTe4aypcKoro BOAOXpa-
HWIWIIA Ha BTOPOM H TPEThEM TOJy MPOHUCXOIUT
KOMIICHCAITHS POCTA.
Taxas »xe kapTuHa Habmromaercs y 4,5 u 6 TrogoBa-
JBIX PBIO. Y HUX IOJIHAS KOMIIGHCAIIVs POCTa MPo-
UCXOoAWT B Oonee crapimieM Bo3pacte. lllectumerkwy,
OCTaBIIME B POCTE HA MEPBOM TOJIYy *KH3HH, HAYH-
Has CO BTOPOTO TOfa POCIU OBICTPEE CBOUX CBEp-
CTHHKOB W K IIIECTOMY TOJly KaK OBICTPOpAacTyIIHeE,
TaK W MEIJICHHOPACTYIIHE Ha TIEPBOM TOIY JICIITH
JIOCTHUTJIU OJIMHAKOBBIX Pa3MEpOB.

Hapsimy ¢ poctoM y jnema MwuHreuaypckoro
BOJOXPaHIIAIIA OTMEUajJach U KOMIICHCAITHS Beca
(tabmuma 2). Okazanoch, 4YTO TpEXJETKH ¢ Ooiee

OBICTPBIM BECOBBIM POCTOM Ha IIEPBOM TOXy,d Ha
TpPEeTheM MPEBOCXOIWIN B pa3Mepax CBOUX Me.-
JIEHHOPACTYIHUX CBEPCTHHUKOB. OpHAKO y PBIO C
MEHBLIMM BECOM aOCOJIIOTHBIN MPHUPOCT 3a TpeTHH
rof Obl1 OombIle, YeM y ux copoauyeit. Tak, e,
HMMEBIIIME B TOJI0BaJIoM Bo3pacte Bec 7,2 =£1,10 r 3a
BTOpOM roj mpubaBmwin B Bece Ha 94,7+3,78 1 Ha
TpeTheM Ha 154,14£6,90 r Torma kak y jemei ¢ Be-
COM Ha IEPBOM roay Xu3Hd 24,6+2,2 T BecoBoi
pupocT BTOporo roxa cocraBui 114,9+5,1 r, a
tpetbero - 130,5+6,70 1. Takum oOpaszom, y Tpex-
TOAOBAJIOro Jiema MHHredaypckoM BOIOXPaHUIIH-
I1a Ha TPEThEM TOAY IPOUCXOANIA KOMIICHCALUsS
BECOBOI'0 POCTA.

KomrneHcanoHHbIN BECOBOM POCT 0OHApYKeH
u 'y 4-nerok. [IpaBaa, y pb16 ¢ OOJMBITMM HaYaTEHBIM
BECOM Ha BTOPOM U TPETHhEM I'0Jly IPUPOCT B Bece
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Tab6auua 3. IHTeHCHBHOCTH JIMHEHHOTO W BECOBOTO pocTa Jiela MHUHredaypcKoro BOJAaXpaHIINIIA B 3aBUCHMOCTH

OT pPa3MepoB Ha MEPBOM IOy KHU3HH

Bo3- Karero- Koa- Bo3- Karero- Koa-
pac, pus Cl, Cl; Cl Cls Clg °% paer, pus CQ, CQ; CQ, CQs CQ;, "°
ro/IbI pbI0 pr10, ro/IbI pbI0 pr10,
T T

Menkue 1,2 5 Menkue 12,6 5

2 Cpennue 0,98 32 Cpennue 7,9 32
Kpynusie 0,80 27 Kpynnele 5,1 27
Menkue 1,7 0,4 41 Menkue 12,0 1,5 41

3 Cpennue 1,2 0,1 17 Cpennue 8,0 1,0 17
Kpynusie 0,7 0,2 16 Kpymasle 4,9 0,9 16
Menkue 1,0 0,5 0,1 25 Menkue 10,0 24 0,6 25

4 Cpemaue 0,8 04 02 9 Cpemnne 5,1 1,8 0,5 9
Kpynnusie 0,6 04 0,1 3 Kpynusie 3,2 1,8 0,4 3
Menkue 1,0 06 02 0,1 20 Menkue 9,8 2,5 0,7 0,2 20

5 Cpennue 0,8 04 02 0,1 7 Cpennue 5,4 1,8 0,7 0,2 7
Kpynuele 0,6 03 0,1 0,08 2 Kpynnusle 3,5 1,0 0,5 0,3 2
Mernkue 0,8 0,6 0,1 0,1 0,005 8 Menkue 6,0 3,0 0,7 0,3 0,19 8

6 Cpemane 0,7 04 02 0,1 0,05 2 Cpennne 3,5 1,7 0,5 0,3 0,17 2
Kpymasle 0,7 0,2 0,1 0,06 0,03 4 Kpymuele 4.5 0,7 0,4 0,1 0.1 4

OBLT OOJIBIIIE, OHAKO B MOCIIEIYIOMIEH ToJ] 0co0H C
MEHBIIIIM BECOM HMMEJH TPUPOCT OOJIbIe, YeM 0o-
Jee KPYIHBIC MX CBEPCTHUKU. Takas ke KapTHHA
HaOroaeTCd y MATH- U IIECTH JISTHUX PhIO. Y HHUX
KOMIIEHCAIHsI BECOBOTO POCTA MPOHUCXOANT B Ooiree
MO3/THEM BO3pAacTe M KO BPEMEHH IOMMKH BBIPABHHU-
BaHUS B BECE y PHIO C pa3IMYHBIM HAYAIBHBIM BECOM
HE TPOHUCXOANT. Y IIECTUIETHUX PHIO, OTCTABIINX B
BECOBOM POCTE Ha IIEPBOM T'OJly, HAUUHAS C TPETHETO
rojia BECOBON MPUPOCT ObLI OOJIBIIIE, U K IIECTOMY
TOAy W MEJKHE W KPYIHBIE JICIH MUMEIH OJUHAKO-
BbId Bec. BennunHa OTHOCUTENBHBIX MPHUPOCTOB,
SIBJISTFOINASICSL TIOKA3aTeJieM WHTCHCHBHOCTH BECOBO-
r0 W JTUHEHHOTO POCTa, TaK YK€ CBHUIETEIHCTBYET O
TOM, YTO OTCTABIIHE B POCTE HA TIEPBOM TOIY JIETIIH
MuHTeuaypCcKOro BOAOXPAHWIUINA B MTOCIEAYIONTHE
roflbl UMEIOT OOJIBIIMK BEC, YeM WX CBEPCTHHKH,
MMEBIIIME Ha TIEPBOM TOAY OoJiee KPYITHBIE pa3Mephl
(Tabmnmma 3).

Takum o0Opa3om, y nema MuHre4aypckoro Bo-
JOXPaHWINIA HAaYaJbHbIE IMHA U BEC OKA3bIBAIOT
BIIUSTHIE HAa CKOPOCTH BECOBOTO pOCTa B IIOCIHE-
TTYIOIIHE TOJEI.

MHeHus uccienoBareneii o npupoae KOMICH-
carmoHHOTo pocrta pacxomarcs. H.J[.brerit (1950)
OOBSCHSICT KOMIICHCALIMOHHBIM POCT Kak OopbOy
BHYTPEHHHUX W BHEIIHUX (haKTOPOB, BIUSIONIMX Ha
pocrt. Pan uccnenosareneii (UyryHosa, 1959, 1961;
buneko, 1971) npunepxuBaeTcsi HHOH TOYKH 3pe-
Hug. [lo MX MHEHHIO, KOMIIEHCAllMOHHBIA pOCT
AMEET SKOJIOTHYECKYFO TIPUPOJY.

Ha mam B3rmsan, Heb3s CCHIIATHCA TOIBKO HA
SKOJIOTHYCCKUE YCIIOBHSI, HE TMPUHUMAs BO BHUMa-
HUE BHYTPEHHUE (PaKTOPBI.

[lo-BumuMOMy, KOMIEHCAIIMOHHBIA POCT Yy
phIO BO3HMKAET KaK IOJ BIIMSHUEM CII0XKHOTO
B3aUMOJICUCTBUSI OpraHu3Ma C DJKOJIOTHMYECKUMU
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YCIIOBUSMH, TaK U BHYTPEHHHX (PAKTOPOB.

Taxum oOpa3om, Ha OCHOBaHUH (DAKTHIECKOTO
MaTepuaya Mo PoCcTy Jella Pa3IuYHbIX Pa3MEPHBIX
U BECOBBIX IPYIIT MBI TPUIIUTA K 3aKIFOUCHHIO, YTO
y Jnema MUHreuaypcKoro BOJOXPaHWIUINA BHYT-
PHYBO3PACTHBIX T'PYIII MPOSBIAETCA 3aKOH KOMIIEH-
CaI[MIOHHOTO POCTA.
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Mingacevir Su Anbarinda Capaq Bah@inin Boyiimasinin Kompensasiyasi
M.M.Seyid-Rzayev, S.I.9liyeva
AMEA Zoologiya Institutu

Capagin boyiimasinin kompensasiya gqanunauygunlugunu 6yranmoak magsadile dlgiisiinden vo yasindan asil
olaraq eyni yash ¢apaq fordlarini birillik yasina gors kigik, orta vo iri kateqoriyalarina ayirdiq. Aydin oldu ki,
daha siiratlo bdyliyan li¢ yaslilar birinci il zsif bdyiiyanlordon iridir. Lakin birinci il kicik 6l¢iilii baliglarlin
miitlaq boyiimasi ikinci va ii¢ilincii il daha ¢ox olmusdur. Coki artiminin kompensasiyasi biitiin yas qruplarinda
nozora carpir. Baglangic ¢okisi yiiksok baliglarin artimi ikinci va {igiincii ildo daha ¢ox olur. Lakin buna
baxmayaraq, az¢okili baliglarin sonraki illords artimu iri baliglarda olduguna nisbaton ¢oxdur.

Knroueswie cnosa: Komnencayus, pocm, macca, Muneeuaypckoe 6000xpanunuue, meaxue, Cpeorue, KpynHoie

About Compensatory Growth Of Bream In The Mingechaur Reservoir
M.M.Seyid-Rzayev, S.I.Aliyeva
Institute of Zoology, ANAS
To elucidate the patterns of compensatory growth of bream we divided fish of the same age depending on the
size and weight into three categories: small, medium and large. It turned out that three year old fish with a
faster growth rate in the first year oversized slowly growing ones. But for the smaller fish of the first year the
absolute growth for the second and third years was more. Compensatory growth of weight is observed in all

age groups. However, the weight increase in fish with less weight in later years was more than in fish with a
large weight.

Key words: Compensation, growth, mass, Mingachevir reservoir, small, medium, large
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Simali-Sarqi Azarbaycanin Bazi Su Hovzalorinin Makrozoobentosu

A.R. Bliyev, S.I. Oliyev*

AMEA Zoologiya Institutu, A.Abasov., 1128 donga, Baki AZ 1073, Azarbaycan,

*E-mail: alisaleh@rambler.ru

2008-2010-cu illords ilk dofs Simali-Sarqi Azarbaycanin bazi su hovzalorinin (Qmul, Niigadi, Giilalan
gollorinin, Atacay, Gil-gil caylarinin) makrozoobentosu tadqiq olunmusdur. Todqigat naticosindo su
hovzalorindon 13 sistematik qrupa aid olan 75 nov orqanizm askar olunmusdur. Qmul géliinds 65,
Giilalanda 59, Niigadido 54, Atacayda 16, Gil-Gilcayda 12 nov qeyd olunmusdur. Gollords
orqanizmlorin biokiitlasi 1,13-1,54 q/mz, say1 282-404 ford/m?; caylarda iso biokiitlo 0,21-0,34 q/m2 R

say1 68-114 ford/m ? arasinda dayisilir.

Acar sozlor: Makrozoobentos, biokiitla, bentos

GIRIS

Respublikamizin =~ Simali-Sorq hissosi  Xozor
(Orta Xozor) donizi ilo Boylik Qafgaz Sira daglarinin
arasindaki orazini - Quba-Xag¢maz bolgasini ohato
edir. Orazi caylar, bulaqlar vo gollorlo zengindir.
Caylarin boyilik okseriyyati (Qusarcay, Qudyalcay,
Volvalogay vo b.) Bdyik Qafgaz daglarinin
suayricindan baglayib, yiiksok dagliq, orta daghq
zonalar1 kegorok Xozoryani diizonliys vo oradan da
birbasa Xozor donizino tokiiliir. Caylar osil dag
caylar1 olub, das biotopa, iti axara, asag1 temperatura
va bulaniq suya malikdirlor. Caylar asason atmosfer
cokiintlilorinin ~ (daimi  buzlaqlar)  hesabina
formalagirlar. Ilin cox vaxtlarinda, xiisusils yaz, yay
vo payiz aylarinda onlarm maocralan ilo sel sular
axir. Caylarin boyiik oksoriyyoti Xozor donizi ilo
birbasa olagosi olduguna gora Xozorin, xiisusilo orta
Xozarin bir sira qiymatli baliglarinin ¢oxalmalar da
bu caylarla baghdir. Biitiin bunlara baxmayaraq
Respublikamizin  bu bolgoesindo olan ¢aylarin
hidrofaunast indiya qoader c¢ox zoif Oyronilmis,
gollarinds iso hidrobioloji tadqiqatlar demok olar ki,
aparilmamisdir. Bolgonin Qmul, Niigadi ve Giilalan
gollarinda, Gil-gilgcay va Atagayda makrozoobentosa
aid todqiqat islori ilk dofadir ki aparilir vo onlarin
faunasi lizrs verilon bu molumatlar yenidir.

MATERIAL VO METODLAR

Makrozoobentosa dair materiallar 2008- 2010-
cu illorde caylarin vo gdllorin miixtalif hissalori,
sahalari vo biotoplarindan toplanmigdir. Materiallar
Jadin (OKamma, 1956) metodu osasinda toplanib
tohlil olunmusdur. Makrobentosun nov torkibini
Oyranmak maqsadils tor kafkir va siyricdan istifado
olunaraq, su tutarlarmin sahil zonasindan niimu-
nalar toplanmisdir. Bu alatlorls toplanan materiallar
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elo kofkirdoco yuyulmus, qaliq kiitlo xiisusi gablara
doldurulmus, 4%-1i formalin mohlulu ils fikso edi-
larak, etiketlo tomin edilmis vo laboratoriya sora-
itindo iglonmok ii¢lin hazirlanmisdir. Miqdari nii-
munoalar asasan siyriclar vasitasils toplanmigdir.

Tadgiqat natcasinds bdlgonin su hdvzalarindon
13 sistematik qrupa mensub olan 75 nov bentik
organizm geydo alinmigdir (Codval 1). Nov sayina
goro asas yeri 12 novle xironomid siirfalori, 10
novle gilindago siirfalori, rastgolms intensivliyino
goro iso ¢aylarda giindogo siirfolori vo molyuskalar,
gollards isa azqilli qurdlar va xironomid siirfalari
tutur. Bununla bels, bu nisbat ayri-ayr su tutarlar
tizro forglidir. Ona goro do su tutarlar iizro
faunanin yayilmasi, miqdar1 va inkisafi haqda olan
molumatlarla daha yaxindan tanis olmagi maslohat
bilirik.

Qmil golii. Qmul go6lii Xagmaz-Xudat avto-
mobil yolunun solunda yerlagir. G6liin sahasi 14 ha,
maksimal derinliyi 4-5 m-dir. G6lds todqiqat islori
2008-ci ilin yaz-yay va payiz fosillorindo aparilmis-
dir. Goliin qruntu lilli-gilden, bazi yerlorinds lilli-
qumdan ibaratdir. Sahil zonalar1 su bitkilori ilo
ortiiliidiir.

Tadqiqat dovrinde suyun temperaturu 14,2-
20,8°C, pH6,9-7,1 arasinda doyigmisdir. Miisahidolor
zamani goldon 13 sistematik qrupa daxil olan 65 név
organizm agkar olunmusdur. Askar olunan névlorin
10-u xironomid siirfalering, 8-1 yarimsartqanadlilara,
8-1 giindagalora, 7-si molyuskalara vo hor biri 6
novlo iynoco va bulaqer siirfolorine aiddir. Digor
gruplar isa 1-4 noévls tomsil olunurlar (Cadval 1).
Cadval 1-don goriindiiyii kimi novlerin aksariyyati —
48-1 (74%-1) su hagoratlarmin payma diislir. Bunlar
osason fitofil biotopunda — yoni bitkilor arasinda,
azquli qurdlar vo xironomid siirfolori iso lil
biotopunda rast golinirlor. No&vlorin rastgalmo
intensivliyino goro Stylaria lacustris, Lymnaea auri-
cularia, Agrion virgo, Coenagrion lindeni, Sympet-
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Cadval 1. 2008 — 2010-cu illards simali-sorqi Azarbaycanin bazi su hdvzalarinds makrozoobentosun qruplar iizra

ndvlorinin say1

Gollor Caylar
Su hévzalori
g = >
£§fz = 5 g S z
z E 3 E = | & T g
z= oS | B | 2| & | &
€]
Qruplar
Oligochaeta 7 6 5 4 -
Hirudinea 2 2 2 2 - -
Mollusca 8 7 6 5 2 4
Mysidacea 1 1 1 - -
Hydracarina 2 2 2 2 -
Odonata 7 6 6 7 3
Ephemeroptera 10 8 5 4 2 4
Hemiptera 8 8 7 5 1 3
Trichoptera 6 6 5 3 4 2
Coleoptera 6 4 4 6 - -
Diptera 4 4 5 4 -
Chironomidae 12 10 9 12 - 2
Ceratopogonidae 2 2 2 - - 1
Comi 75 65 59 54 12 16

rum  flavicornis, Ischnura elegans, Siphlonurus
linnaeanus, Cloeon dipterum, Baetis tricholor,
Notonecta lutea, Velia rivulorum, Sigara falleni,
Corixa punctata, Nepa cinerea, Gerris costae,
Hydropsyche ornatula, Aulonogyrus consinnus,
Helophorus aquaticus, Hydrous piceus, Hydrobius
fuscipes, Noterus bausei, Chironomus thummi,
Brilla pallida, Cricotopus silvestris, Procladius
choreus va s. ndvlar forqlonirlor.

Novlorin maksimal inkisafi yay foslindo
miigahids olunur. Yaz vo payiz fasillorinds névlorin
rast golma intensivliyi asagi diisiir.

Goldo bentik orqanizmlorin biokiitlesi 1,54
q/m’, say1 404 ford/m® olmusdur (codvel 2).
Organizmlorin ~ qruplar  iizro  biokiitlesi 0,07
(Hydracarina) — 0,27 (Odonata) q/m’, say1 iso 10 —
82 (Mollusca) ford/m> arasinda  doyismisdir.
Organizmlorin maksimal inkisafi molyuskalarda
(0,24 g/m* 82 ford/m®), minimal inkisaf iso su
ganolori qrupunda (10 ford/m?; 0,07 g/m?) miisahido
olunmusdur. Biokiitlonin 51,9 %-i su hagoratlarinin
payma diigiir. Miqdarca inkisafina gora 2-ci yerds
azqill qurdlar (78 ford/m?; 0,20 ¢/m” ) durur.

Niigadi golii. Quba rayonu orazisinds, 2-ci
Niigoadi yasayis montoqgosinin yaxinliginda yerlosir.
Maksimal darinliyi 3 — 4 m-dir.

Goliin qruntu lilli-gilden, bazi yerlorindos lilli —
qumdan ibaratdir. Sahil zonasmin bazi yerlorinds su
bitkilori gur inkisaf edir. Tadqiqat dovriinde suyun
temperaturu 14,5 — 19,2°C, pH 6,9 — 7,1 olmusdur.
Goliin bentosunda 11 sistematik qrupa daxil olan 54
noév bentik orqanizm agkar olunmusdur. Agkar
olunan orqanizmlordon 12 ndvii  xironomid
stirfaloring, 6 novii sortqanadlilara, 7 novii iynace

stirfolorine va har biri 5 ndév olmagla molyuskalara
va yarimsartqanadlilara aiddir. Qalan qruplar 1 — 4
novlo tomsil olunmuslar. Cadveal 1-don goriindiiyii
kimi bentosda nov sayina vo biomiixtslifliys gore su
hasoratlan {istlinliik toskil edir. Onlar askar olunan
faunanin 76 %-ni toskil edir. Novlorin maksimal say1
xironomid siirfolorindo (12 ndv), minimal say1 iso
mizidlordo (1 név), Hirudinea vo Hydracarina
gruplarinda (har birinds 2 n6v) qeyds alinmigdir. Su
hosoratlarindan  iynaco  siirfalori,  giindacalar,
yarimsartqanadlilar bitkilor arasinda, azqilli qurdlar
va xironomid siirfalari ham ds lilli torpaqlarda askar
olunmusdur. Novlerin rastgalms intensivliyine goro
Nais communis, Lymnaea auricularia, Coenagrion
lindeni, C.armatum, Siphlonurus linnaeanus, Cloeon
dipterum, Baetis tricholor, Notonecta lutea, Sigara

falleni, Corixa punctata, Nepa cinerea, Gerris
costae,  Aulonogyrus  consinnus,  Helophorus
aquaticus,  Hydrous  piceus,  Tabanus sp.,

Cryptochironomus defectus, Chironomus thummi,
Procladius choreus va b. novlar forglonirlor.

Go6lda bentik organizmlarin orta illik biokiitlasi
1,23 q/m’, sayi iso 330 ford/m® olmusdur. Qruplar
tizro  bentik orqanizmlorin  biokiitlasi 0,05
(Hydracarina) — 0,20 (Mollusca) q/m?, say1 iso 12 —
74 ford/m® arasinda doyismisdir. Orqanizmlorin
maksimal inkisafi molyuskalarda miisahids olunur.

Giilalan gélii Dovogi-Xagmaz avtomobil yo-
lunun saginda yerloagir. Goliin sahasi 12 ha, maksi-
mal dorinliyi 4-5 m-dir. Goliin qruntu lilli-gil, bazi
yerlorde lilli-qum biotoplarina rast golinir. Sahil
zonalar1 su bitkilori ilo Ortiilmiisdiir. Miisahidalor
zamant suyun temperaturu 13,6 — 18,4°C, pH 5,6-5,8
olmusdur.
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Cadval 2. 2008-2010-cu illords Simali — Sarqi Azarbaycanin bazi su hdvzalorinin makrozoobentosunun

inkisaf dinamikasi (ford/q'm?)

Su hévzalari Gollor Caylar
Qmil Niigadi Giil | Ata-cay Gil-gilcay
Qruplar alan
Oligochaeta 78 60 42 _ —
0,20 0,16 0,14
Hirudinea 20 14 _ _ —
0,12 0,08
Mollusca 82 74 96 24 18
0,24 0,20 0,30 0,08 0,04
Hydracarina 10 20 14 _ _
0,07 0,05 0,08
Odonata 58 46 30 _ _
0,27 0,20 0,10
Ephemeroptera 34 30 22 18 -
0,14 0,10 0,08 0,04
Hemiptera 30 26 20 - -
0,12 0,12 0,10
Trichoptera 22 18 14 38 16
0,08 0,06 0,08 0,10 0,06
Coleoptera 14 12 12 12 -
0,09 0,08 0,07 0,04
Diptera 12 10 18 22 26
0,05 0,06 0,09 0,08 0,08
Chironomidae 44 30 14 _ —
0,16 0,12 0,09
) ﬂ 330 282 114 68
Comi: 1,54 123 | 113 | 034 0,21

Sokil 1. Gollards indigator névlorin (saprob
orqanizmlar), onlarin imumi ndvlorin
miqdarina nisbatinin %-ls ifadasi

Tadgiqat dovriinde gdldon 13 sistematik qrupa
daxil olan 59 nov bentik organizm agkar olunmus-
dur. Qeyd olunan orqanizmlarin 9 névii xironomid
stirfoloring, 7 novil yarimsartqanadlilara, har biri 6
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Sakil 2. Caylarda indigator novlorin (saprob
orqanizmlar), onlarin imumi ndvlorin
miqdarina nisbatinin %-ls ifadasi

nov olmagla molyuskalar va iynaca siirfolorine aid-
dir. Novlorin rast golmo intensivliyine gore
E.vulgata, Notonecta lutea, Velia rivulorum, Gerris
costae, Aulonogyrus consinnus, Hydrochus elonga-



tus, Tabanus sp., Stempelina bausei, Chironomus
thummi, Brillia pallida, Procladius choreus va b.
novlar forqlenirler.

Bentik orqanizmlorin orta illik biokditlasi 1,13
q/m’, say1 iso 282 ford/m” olmusdur. Bentik orqa-
nizmlarin qruplar iizrs biokiitlasi 0,07 (Coleoptera)
— 0,30 (Mollusca) q/m’, say1 iso 12 (Coleoptera) —
96 (Mollusca) ford/m* arasinda doyismisdir. Mak-
simal inkisaf mollyuskalarda, minimal inkisaf su
gonolorinds olmusdur (cadval 2).

Gil-gilcay monboyini Boylik Qafqazin simali-
sarq yamacindan Giilim — Dostu dagmin simal-
sorqindo 1980 m yiiksoklikdon gotiiriir vo Xozor
denizine tokiiliir. Cayin uzunlugu 72 km, hovze-
sinin sahosi 800 km’-dir. Suda sulfat natrium iistiin-
lik togkil edir. Minerallasma doracasi 920 mgq/l-o
catir. Suyundan suvarmada istifade olunur (Mam-
modov, 2002; Miiseyibov,1998; Hosonov vo b.).

Caydan 5 sistematik qrupa daxil olan 12 nov
bentik organizm qeyds alinmigdir. Askar olunan
orqanizmlordon 2 novii molyuskalara (Lymnaea
auricularia, Costatella acuta), 3 ndvii iynaca siirfa-
larina (Coenagrion lindeni, C.armatum, Ischnura
elegans), 2 novil glindaca stirfalarine (Cloeon dipte-
rum, Baetis tricholor), 1 novi yarimsartqanadlilara
(Nepa cinerea), 4 novil iso bulaqgilara (Lype
reducta, Cheumatopsyche lepida, Polycentropus
flavomaculatus, Hydropsyche ornatula) aiddir.
Molyuskalar vo bulaqgilar ¢inqilli-dag biotopunda
miisahide olunur. Cayda bentik orqanizmlsrin
biokiitlasi 0,21 g/m?, say1 ise 68 ford/m? olmusdur
(cadval 2).

Atacay Boyiik Qafqazin simali-sorq yamacin-
dan Muntyanka ¢ay1 ilo Vardex¢ayin (Agcayin) qo-
vugmasindan yaranir. Cayin uzunlugu 45 km, hov-
zosinin sahasi 347 km’-dir. Suyu natrium-sulfathdir
vo minerallasma doracasi 900-1300 mgq/I-dir (Mam-
modov,2002; Miiseyibov,1998; Hosonov va b.).

Miisahidolor zamani ¢aydan 6 sistematik qrupa
daxil olan 16 ndév orqanizm askar olunmusdur.
Orqanizmlordon 4 novii molyuskalara (Costatella
acuta, Anisus spirorbis, Gyraulis ehrenbergi, Val-
vata pulchella), 4 ndvii giindogalora (Cloeon
dipterum, Centroptilum luteolum, Baetis tricholor,
Ephemerella vulgata), 3 novii yarimsortqanadlilara
(Velia rivulorum, Sigara falleni, Corixa punctata), 2
névii bulaqeilara (Lype reducta, Hydropsyche
ornatula), 2 noévi xironomid siirfolorine (Penta-
pedilum exectum, Procladius choreus), 1 novil isa
heleidlors (Bezzia sp.) aiddir. Novlorin rastgalmo
intensivliyinoe gora Costatella acuta, Anisus spi-
rorbis, Baetis tricholor, Velia rivulorum forqlonirlor.

Bentik orqanizmlorin orta illik sayr 114
fard/m?, biokiitlosi iso 0,34 q/m” olmusdur. Saya vo
biokiitloys gora bulaggilar (0,10 q/m* 38 ford/m?)
tstiinlik togkil edirlor. Bentik orqanizmlarin
qruplar {izro biokiitlosi 0,04 (Ephemeroptera) —

Simali-Sarqi Azarbaycanin Bazi Su

0,10 (Trichoptera) q/m?, say1 iso 12 (Coleoptera) —
38 (Trichoptera) ford/m® arasinda  doyismisdir.
Cayda orqganizmlarin maksimal inkisafi yay foslin-
do, minimal inkisafi iso yaz vo payiz fasillorindo
miisahids olunur.

Belaliklo, novlerin maksimal say1 gollords
agkar olunur. Gollorde névlerin say1 54-65, cay-
larda iso 12-16 arasinda doyismisdir. Gollordo osa-
son hogorat siirfalori, caylarda iso molyuskalar va
giindacolor {iistiinliik togkil edir (cadval 1). Orqa-
nizmlorin ¢oxu fitofil biosenozunda moaskunlagir.
Gollards faunanin név saymin ¢ox olmasina sobab
onlarin durgunlugu vo faunanin formalagmasi tigiin
alverisli soraitin olmasidir. Cadvaldon goriindiiyii
kimi gollordo azqilli qurdlar, mollyuskalar, iynace
stirfalori, giindagolor, yarimssrtqanadlilar vo xiro-
nomid siirfolori dominanthq edirlor. Bentik orqa-
nizmlorin biokiitlosi 1,23-1,54 q/mz, say1 iso 282-
404 ford/m’ arasinda doyisilir. Orqanizmlorin mak-
simal inkisafi hogoratlarin payina diisiir (codval 2).
Caylarin qruntunu osason das, ¢inqilli-das vo qis-
man qum biotoplar taskil edir. Bazilorinin manso-
bino yaxin yerlords gil, lil, lilli-qum biotoplarina da
rast golinir. Caylarda das biotopu vo suyun siiratli
axarlilig1 {stlinliik toskil etdiyino goro litofil fauna
uistiinliik togkil edir.

Su hovzslarinds suyun ¢irklonmo doracasine
vo onun oksigen rejiming biitiin hidrobiontlarin, o
climladon bentik orqanizmlarin miinasibati miixto-
lifdir. Belo ki, ¢aylarda orqanizmlorin ¢oxu tomiz
vo oksigenlo zongin olan sularda yasamaga uygun-
lagmiglar. Ona gora do homin su hdvzalarinda
yasayan canlilarin ndv terkibinin vo miqdarca inki-
safinin Oyronilmasinin mithiim ohamiyysti vardir
(Maxkpymnn,1974; Cemepnoit, 2002; TaHkeBud,
2008; Sladechek,1973).

Tadqiq olunan su hdvzalorindon 75 ndév bentik
organizm agskar olunmusdur. Onlardan 65 novi
gollards, 16 novii caylarda geyds alinmisdir. Qeyda
aliman novlerin oksariyyeti indiqator orqanizm-
lordir. Bu orqanizmlarin gollor vo caylarda saprob
zonalar iizro yayilmas: aragdirilmigdir. Gollordo
novlerin 54%-1 B-mezosaproblara, 31%-i oliqosap-
roblara, 15 %-i a-mezo- va polisaproblara aiddir.
Caylarda iso askar olunan névlerin 63%-1 oliqo-
saprob, 25%-i PB-mezosaprob, 12%-i a-mezo va
polisaprob orqanizmlardir (sokil 1, 2). Qeyd etmok
lazzimdir ki, ¢aylarda askar olunan névlorin
miioyyan qismi gollords do rast golinir.

Qmil goliindo bolgonin  digor  gollering
(Giilalan, Niigadi) nisbaton -mezosaprob ndvlarin
say1 ¢oxdur. Bir sozlo saprobluga goro gollordo B-
mezosaprob, c¢aylarda iso oliqosaprob ndvler
ustiinliik toskil edir.
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Maxpo3oooentoc Hekotopnix Bomoemos CeBepo-BocTouHoro Azepoaiiakana
A.P. Anues, C.. AnueB
Hnemumym 300n0euu HAHA
B 2008 — 2010 rT. BriepBBIC HUCCIEIOBAaH MaKpO3000E€HTOC HEKOTOPHIX BogoeMoB (o3epa ['mbu, [fonaman u
Hrorenun, pexu Atauaii, ['mnerunygaii) CeBepo-BoctouHoro Azepbaiipkana. B pesynpraTte nccnenoBanus u3
BOJIOEMOB OOHApy>KEHO 75 BHIOB OpPraHU3MOB M3 13-TM cUCTeMaTHYeCKHUX TpyMI. 65 BHIOB OpPraHM3MOB
oTMeueHo B o3epe I'mbui, 59 — B o3epe I'tonanan, 54 Buaa — B o3epe Hrorenu, 16 BugoB — B pexe Artauvaii, 12
BUIOB - B peke [ mubrmipdaii. bromacca OpraHusMoB B 03epax M3MeEHsUIach B mpexenax 1,13-1,54 r/m?, a

YHCIEHHOCTH 282-404 3K3./M2; B pekax Oouomacca cocrasisiia 0,21-0,34 r/M2, a uncieHHocTh 68-114 oK3./M°.

Knroueswie cnosa: Maxpozoobenmoc, buomacca, benmoc

Macrozoobenthos of Some Waters Of the North East Azerbaijan
A.R. Aliyev, S.1. Aliev
Institute of Zoology, ANAS
Macrozoobenthos of some waters (lakes Gmyl, Gyulalan and Nyugedi, rivers the Atachay, the Gilgilchay) of
the North East Azerbaijan were first investigated in 2008 - 2010. 75 species were found from 13 taxonomic
groups. 65 species were observed in Gmyl lake, 59 — in Gyulalan lake, 54 species - in Nyugedi lake, 16
species — in the Atachay river, 12 species - in the Gilgilchay river. The biomass of organisms in the lakes
changed in the range of 1,13-1,54 g/mz, and the number 282-404 ind./m’, biomass in the rivers was 0,21-
0,34 g/m’, and the number 68-114 ind./m™.

Key words: Macrozoobenthos, biomass, benthos
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BosneiictBue Mucektunuaa "Mostar' Ha KabGepnyw Tkanb Cazana
(Cyprinus carpio L.)

H.I'. ParumoBa,

HUnemumym ¢pusuonoeuu HAHA, yn. lllapug-3ade, 2, bBaxy AZ 1100, Azepbatiosxncan;
nushabaragimova@gmail.com

B HacTosileM ucciegoBaHNe MPOBeleH FUCTOJOrMYeCKHA aHAIu3 ka0epHoil Tkanu cazana (Cyprinus
carpio) npu Bo3aeiictBun uncekruunaa "Mostar'. LCsy 24, 48, 72 u 96 4acoBbIX IKCNO3UIUIT ObLIN
185,76 mr/n; 168,53 mr/a; 140,5mr/a n 128Mr/71 cOOTBETCTBEHHO. Y CTAHOBJIEHBI CJeAYIOLIMe THCTOMNA-
TOJIOTUYECKHE H3MEHEHHUsI: TUIEePNJIa3us NePBUYHBIX H BTOPUYHBIX JaMeslI, THnepTpodus nepBui-
HBIX JlaMeJlJl, aHEBPU3M, YTOJIIeHHEe KOHIIOB BTOPUYHBIX JIaMeJll, CJIMsIHNe BTOPUYHBIX JaMeJll, Te-
JIAHTUIKTA3UsA, OTTOP:KEHUE IBIXaTeJbHOT0 MHUTENUsI U ero pa3pbiB, pa3pyuieHue NUUIAPHBIX KJie-
TOK KPOBEHOCHBIX COCY/I0B BTOPHYHBIX JiaMe/lsI. CPaBHUTENBLHBIN aHAJIN3 MOJTYYeHHBIX JaHHBIX C JIH-
TepaTypHBIMH CBHAETEJbLCTBYET KaK 00 aJaNTHBHO-3AIMTHOM, TaK M JAeCTPYKTHBHOM XapaKTepe

MOP(OI0rH4eCKUX HAPYIICHUIA.

Knroueswie cnosa: Caszan, scabpovi, cucmonamonozus, uncekmuyuo «Mostar”

BBEJAEHHME

HeyximoHHBIH pOCT MPOMBINUIEHHOCTH YBEIH-
YUBAaeT KOJMYECTBO TOKCHYECKHX BEIIECTB, IMOIa-
JAIOIINX B OKPYKAIOIIYIO CPEIy, B TOM YHCIE B €C-
TECTBEHHBIC BOZIOEMBI. B pe3ynbrarte yero yuaria-
FOTCS CIy4Yau MacCOBOTO 3a00JICBaHUs W TUOETH
pB10. HemanoBakHOE 3HaUSHHE UMEET MO IaHue B
pa3IuyYHBIE BOJOEMBI SIIOXUMHUKATOB  IIHPOKO
MIPAMEHSEMBIX B CEJIhCKOM XoasiictBe. Cpenu
OOJBITIOr0 Pa3HOOOpa3wsl UCTIONB3YEMBIX B CENb-
CKOM XO3SICTBE XMMHUYECKUX BEIECTB 0C000€ Me-
CTO 3aHMMAEeT OJ[HA U3 TPYII MECTUIUIOB - WHCEK-
TUIUABL. Tak, WHCEKTUIMIBI HCIIONB3YIOTCS IS
OOpBOBI C BPEAWTEISIMH KYJIBTYPHBIX PaCTCHHIMA.
BriMBIBaHnEe UX W3 NOCEBHBIX IMOJIEH IMPUBOIUT K
0O0JIBIIION OMACHOCTH TOKCHYECKOTO PUCKA B BOJI-
HOM 3KocucTeme. B Hacrosiiee BpeMs B CEIbCKOM
XO3SIICTBE IIMPOKO WCIIONB3YETCS  MHCEKTHIIU
HOBOro ImokoyieHus "Mostar", 4Ybe TOKCHYECKOE
BO3JICHCTBUE HAa THAPOOMOHTOB HE OCTATOYHO
M3y4eHo. BBupy TOro, 4T0 MHCEKTULIUIBI UMCIOT
TEH/ICHIIUIO CKAaIUIMBaThCS B BOAHOHM cpene, Mpen-
CTaBIIICTCS aKTyaJlbHBIM THCTOJIOTHYECKOE HCCIIe-
IoBaHME ocoOeHHocTel Bo3aeilicTBus "Mostar" Ha
IBIXaTeIbHYI0 cucTeMy (3Kadpbl) poui0. XKadps! Ha-
XOJIITCSL B MPSIMOM KOHTAaKTE C OKpYKAOIIEH cpe-
JIOW ¥ JII000Ee MOBPEKICHNE XKaOCPHON TKaHU Be-
JIeT KaK K HapyIlIeHHUIO Mpoliecca ra3000MeHa, Tak
1 K TTOHIKECHHUIO 3P (GEeKTUBHOCTH MOHHOTO 0OMEHA
yepe3 3ToT opran (Ajani et.al., 2007). Kpome Toro
TUCTONATOJIOTHYECKUE W3MEHEHUs, HAOI0gacMbIe
B J)KaDCpHOW TKaHW MPU  TOKCHKOJOTHYECKUX OT-
PaBJICHUSAX, MOTYT OBITh HCIIOJIb30BaHbI KaK WHJIU-
KaTopsl kKadecTBa Boasl (Rankin et.al., 1982).

MATEPHAJI 1 METO/1bI

HccnenoBanne 1O BO3JEHCTBHIO CpeqHEIe-
TanbHBIX KoHmeHTparuit (LCsg) HWHCEKTHITIAA
«Mostary Ha jka0epHYI TKaHb MPOBOIMIOCH Ha
112 ocobsix cazana (Cyprinus carpio L.) 6-tu Me-
CSYHOTO BO3pacTa. Bpems BbIIepkuBaHUS pPHIO B
BOJIC CONeprKaIeld HHCEKTHUITU COCTaBILIO 24, 48,
72 1 96 yacoB. YcraHoBieHHbIe 3HaUeHus 11 LCsq
24,48,72 1 96 yacoB ObIIM COOTBETCTBEHHO 185,76
mr/ir; 168,53 mr/n; 140,5 mr/n u 128 mr/i.

CpenHecyTouHas TeMIIepaTypa BOJbI B BAHHAX
HaxoJuiach B mpenenax 22-24°. Abspanus BoAbI Mo-
CTOSIHHO TIoAepkuBanack. KOHTpoIbHBIE pHIOBI
COJIepKaNCh B BaHHAX C YUCTOH BOjaOH. 3abop
SKCIIEPUMEHTAIILHOTO MaTephalia POU3BOIHICS
Kbl neHb. O0pasiiel jxa0epHOi TKaH! Opaluch
C TIepBOH ka0epHOH AyTH | MOABEPTaUCh (PUKCa-
muu B 4% wHeltpanbHOM QopmanuHe. s gans-
Helfmelt o0paboTku  00pasmbl KaOepHOW TKaHU
MIPOMBIBAJIUCH B MPOTOYHOIN BOJE W 0OE3BOKMBA-
JHCh B CIIUpTax Bocxomsmiei kpemoctu (50°70 °;
96° 1 100 °) u cmecsx — xsopodopMa co CIIUPTOM H
napaduHOM. 3aNMBKa B TapaduH MMPON3BOIMIACH
M0 CTaHJAPTHOW mporenaype. M3roTopiecHHbIE Ma-
paduHOBBIC OJOKM pe3alrch HA POTOPHOM MHUKPO-
tome «LEICA RM 2245”. TommuHa Cpe30B CO-
craBmsuia 7 MM. JlemanudupoBaHUe CPE30B IPO-
BOJMJIOCH 4Yepe3 KCWIOJN M  CIIUPTHl HUCXOMSIIEH
kpenoctd. Cpe3bl OKpaIIMBAIUCh T€MaTOKCHIINH-
S03MHOM W 3aKIIOYalNCh B KaHAICKUN Oaib3aM.
[TosnydeHHble TakuM 0OOpa3OM IpermapaThl H3yda-
nuck moa mukpockoniom NU-2 (Karl Zeiss, Jena) u
thotorpadupoBanuce nudposori kamepoit "Canon"
G-9. T'mcromaToyornyeckas OIICHKA  COCTOSIHUSA
kabepHOW TKAaHU MPOBOIMIACH COTJIACHO KJIACCH-
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tuxarum P. [Tapamap n T.banepxu (2002).

PE3YJIbTATBI U UX OBCYXIEHUE

Ha cpesax xabp, MOMyYEHHBIX OT KOHTPOJIb-
HBIX PBIO, SIBHO BBIPQKEHHOW IaTOJIOTHU HE Ha-
OmoaeTcs.

BozneiictBue npemapara "Mostar" B cpemaHe-
JIETAbHOW KOHIIGHTPALMU Ha jKa0epHYI0 TKaHb ca-
3aHa B TeueHUE 24 U MPUBOAUT K THUIEPILIA3ZHH
MEPBUYHBIX JJaMell (pa3pacTaHHIO SMUTEIHATbHO-
r0 Cllos), TUNEePTPOOUU TMEPBUYHBIX JIaMeIll, Ba-
KyOIIM3alliil BTOPUYHBIX JIAMEIT U YTOJICHUIO UX
KOHIIOB. OTMeYaeTcsl TakKe CIHSHUE OTICIBHBIX
BTOPHYHBIX J1aMenn 1 aneBpusMm (Puc. 1, 2).

Puc. 1. ['uneprura3us SUUTEIHATBHBIX KIETOK ITEPBHY-
HBIX JIJaMeJUT, aHeBpm3M (x312,5).

Puc. 2. T'uneptpodust SUUTEIHATBHBIX KIETOK, KOHIIE-
BOE€ YTOJIIEHHE BTOPUYHBIX Jamein (x312,5)

Brinepxusanue peid B LCsy B Teuenue 48 u
Hapsily C BBIIIEYNOMSIHYTBIMH H3MEHEHHUSMHU BBI-
3bIBacT YKOpOUEHHE BTOPUUHBIX Jlamei (Puc. 3).

CpenHeneranpHas KOHIEHTPAIUS TOKCHKAHTA
pu 7249acoBOM SKCIIO3UIIMK HA MIEPBBIC CyTKU BO3-
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Boszoeticmeue Hncexmuyuoa "Mostar"

neiictBus Ha XaOepHyI0 TKaHb NMPHUBOAWUT K pas-
pacTaHUIO AMUTEIUATBEHON TKaHW MEPBUYHBIX Jia-
MEJUI, KOHILIEBOMY YTOJIIIEHUIO BTOPUYHBIX JIAMEILIT
1 uX ykopoueHuto. Ilpu maHHOM Ccpoke BBILIEPKH-
BaHUS BIIEPBHIC OTMEUAETCS OTOJICHHUE TEPBHYHBIX
Jame.

"

Puc. 4. Temaarmkrazus (x312,5).

Ha BTOpBIE CYTKM TIpU TOW € 3KCIO3UIMU Ha
KOHIIAX BTOPHUYHBIX JIAMEJUI OTMEYAeTCsl TEeJIaHTH-
JKTa3usA- PACIHIUPEHUE CTEHKH KPOBEHOCHOTO CO-
cyna. Ha TpeThbu cyTKH BO3IEHCTBHUS HAOIIOMACTCS
pa3pacTaHue OSIUTENHUATBLHOTO CJIOS TMEPBUUYHBIX
JaMell, KOHIEBOE YTONIIEHUE BTOPUYHBIX JaMEILI
A WX YKOpPOYEHHE, OTOJICHHE MEePBUYHBIX JaMell,
TenaHrudkTazusa. Kpome Toro BcTpewaroTcs OT-
JielbHbIC CIyYyau FUIEPILIa3ud BTOPUYHBIX JTaMEIL.
BosgeiictBue LCsy 96 yacoB MHCEKTHIMIA HA Ka-
OcepHYI0 TKaHb Ha TIEPBBIC CYTKHA TPUBOIUT K pa3-
pacTaHUIO SIUTEIUAIBHOTO CJIOS TEPBUYHBIX U
BTOPUYHBIX JIaMEJUI, YKOPOUCHHIO BTOPHYHBIX Jia-
MEUI M WX KOHIICBOMY YTOJIIEHHIO, OTOJEHUIO
MEPBUYHBIX JIAMEJLI, CAUSHUIO OTACIBHBIX BTOPUY-
HBIX JIaMEJUJI, TEJIaHTHAIKTa3uu. Bce 3Th u3MeHeHus
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B JKaOCpHOH TKaHW HAONIOMAIOTCS W B TOCICIYIO-
e OHU BO3IeiicTBUs wuHcekThiMaa ''Mostar".
Bwmecre ¢ TeM, Ha BTOpBIE CYyTKH OTMEUAOTCSA HO-
BbIC MATOJOTHU: YTOHUYCHHE BTOPUYHBIX JIAMEIUT U
OTTOPKCHHE DIHUTEIUAIBLHOTO CJIOS C MMOBEPXHOCTH
BTOpUYHBIX Jameiut (Puc. 5), a Ha yeTBepTHIC CyTKH
- paspbiB JIBIXaTEILHOTO DIUTEIUS U paspyllIcHHE
MWDIAPHBIX KJIETOK KPOBEHOCHBIX COCYJIOB BTO-
puuHbIX Jamert (Puc. 6).

Puc. 5. YToHUEHHE BTOPUYHBIX JIaMELI,
OTTOP)KEHHUE JIBIXATEIBHOTO TUTENNS,
CJIMSIHHE BTOPHYHBIX Jlamesnt (x125).

Puc. 6. Pa3pbiB qpIXaTeNIbLHOTO SMUTEIHS,
paspylLIeHUe MUUIAPHBIX KIETOK (X625).

Takum 00pa3oM, TPOBEICHO HCCIEIOBAHUE,
MOCBAILIEHHOE BIMSHHMIO MHCEKTHIMAA "Mostar" Ha
abepHyto TKaHb cazaHa npu LCsy 24, 48, 72 u 96
yacoB. [lomyueHHbIe pe3ysbTaThl O3BOJIWIN yCTa-
HOBUTb, YTO MHCEKTHIM] "Mostar" BBI3BIBAET Clie-
IYIOIIUE THCTOMATOJIOTUYCCKUE W3MEHEHUsSI: TH-
NepIUia3usl MEPBUYHBIX U BTOPHYHBIX JIAMEIUI, TH-
nepTpodusi MEPBUYHBIX JAMENJ, aHEBPU3M, YTOI-
IICHHE KOHIIOB BTOPHYHBIX JaMeJll, YKOPOYEHHE
BTOPUYHBIX JIAMEILJI, OTOJICHUE MIEPBUYHBIX JIAMEJLII.
CIIUSTHUE BTOPUYHBIX JIAMEIJI, YTOHYCHUE BTOPUY-

HBIX JIAMEIJI, TeJTaHTUIKTa3uI0, OTTOP)KEHUE JIbIXa-
TEJILHOTO JIUTENHS W €ro pas3pbiB, pa3pylIcHUE
MWIIAPHBIX KJIETOK KPOBEHOCHBIX COCYIOB BTO-
PUYHBIX JIaMeJUT. Bce 3Th n3MeHeHus 10 XapakTepy
MOYKHO CBECTH B CIIEAYIOIIUE TPYIIBI: MPOIU(H-
patuBHBIC (THIEpiasus Jamesul, runeprpodus,
CIIUSIHAE BTOPUYHBIX JIAMEJUI, YTONIICHHE MX KOH-
II0B), CTPYKTypHBIE (YKOpOUYCHHE W YTOHUYCHHUE
BTOPHYHBIX JIAMEJUI, OTOJICHHE TEPBHHBIX JIAMEI),
UPKYJISTOPHBIN (aHEBpU3M, TENaHTUIKTa3us, pas-
pYIIeHHE MUUIAPHBIX KJIETOK KPOBEHOCHBIX COCY-
JIOB) M JleTeHepaTHBHbIE (OTTOp)KEHHE U Pa3pbIB
JBIXaTENLHOTO SMUTEIHsI BTOPUYHBIX JTaMeI).
OTMmeueHHBIE BBINIE W3MEHEHUs OBLTH OIuca-
HBI B UCCJIC/IOBAHUIX, MOCBSIICHHBIX BO3JICHCTBUIO
pa3nu4HbIX OpraHogocaTHBIX WHCEKTULUIOB Ha
»kabepHy TKaHb Pa3HBIX BUAOB phi0O. Tak, B pabo-
Te, BBIOJTHCHHOW Ha MeTHHHHCE (Metynnis
roosevelti) ObIJIO TIOKAa3aHO, YTO BO3JEiCTBHE Jie-
TaJbHON KOHIICHTpAIMi HHCEKTUIIUAA METHII Tlapa-
THOHA BBI3BIBAET OTTOP)KEHWE HIHUTENHS BTOPUY-
HBIX JaMelll yke uepe3 4 daca BosnedcrBus. ['u-
MepIuTa3usl SMUTENIHS BTOPUYHBIX JaMel U HUX
CIIMSIHAE OTMEYAIOTCS TPU YBEIWYCHHH BPEMEHU
Bo3nelicTBug 10 8 wacoB. CyOieTanbHas KOHIICH-
Tpauusl JAaHHOTO WHCEKTUIHMIA MPH 72 YacoBOH
9KCITO3UIINH BBI3BIBACT OTTOPKEHHE ABIXATEIHHOTO
SMUTENHS, BBIPAKEHHOCTh KOTOPOTO YCHIINBAETCS
npu 96 yacoBoM BozneiictBuu (Machado and Fanta
,2003). OTH ke TUCTONATOJIOTHYEKUE HapYILIEHUS
OBITM OTMEUCHBI B XKaOEpHOW TKAaHU KpamrdaTtoro
comuka (Corydoras paleatus) mpu newcTBuu cyo-
JeTanbHas KOHLEHTpauus MeTui napatuona (Fanta
et al., 2003). bonee BrIpaskeHHBIN XapaKTep HOCHIU
W3MEHEHUS B jkaOepHOM TKaHM a(pUKaHCKOTO CO-
MuKka (clarias gariepinus) pu BO3AEHCTBUN WHCEK-
tuaa xiaopnupudoca (Oquenji et al., 2007). [lpu
BEIZICP)KUBAHUN PHIO B BOJIE, COEpKAIICH €Tro Ccyo-
netanbHble KoHIeHTpauuu (0,045 mr/n, 0,096 mr/n
u 1,192 mr/m) B TeueHue 8§ Henenb ObUIN BBISBICHBI
nponudupaTUBHBIE, CTPYKTYPHBIE U JeT€HEpaTHB-
HbIC M3MCHEHUsSI, 3 IMEHHO pa3pacTaHhe SIUTENNs
JaMenJl, CIUSHUE BTOPUYHBIX JIAMEJUI, YTOJIIICHUE
KOHIIOB BTOPUYHBIX JIAMEIJ, OTOJICHHE TMEPBHYHBIX
JaMeIll, OTeK, OTTOP)KEHHE IBIXaTeIhHOTO JIHUTE-
TUS  OT ONOPHBIX KJIETOK BTOPUYHBIX JIAMEILI.
[Ipuyem, nereHepaTUBHBIE M3MEHEHHS MMENIU Me-
CcTO Tipu Ooyiee BBICOKMX KOHIICHTPANHAX W JTH-
TEJILHBIX CpPOKax Bo3AeHCTBHA. CXOXHE ¢ HAITUMHU
JaHHBIMU HapyIlleHHs >kaOepHOH TKaHU ObUIN TO-
Ty4deHbl Toj Bo3zaedcTBueM nentuimaoB "Hilban"
Ha yaHHy To4eunyto (Canna Punctatus) (Devi and
Mishra, 2013) u anmumeTpuHa Ha pamgykHyO ¢o-
penb (Oncorhynchus mykiss) (Vellsek et.al., 2006),
repounimaa "Roundup" Ha HIIIBCKYIO TEISAIIHIO
(Oreochtomis niloticus) (Jirangkoorskol et al.,
2002), HadramaHa Ha KapoOJMHCKOM IIOMIIaHO
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(Trachinotus carolinus) (Santos et al., 2011), cbI-
poii HepTHm Ha Obluka mecoyHHKa (Neogobius
Sfluviatilis Pallas) (I>xomepT u ap., 2009).
[IpomudupaTuBHEIE W3MEHEHHUS KaOepHOM
TKaHW ca3aHa, MOJIyuYeHHbIC B pe3yJbTaTe HACTOS-
IIET0 MCCIICJIOBAHUS OTMEYAIOTCS HAa PaHHHUX CPO-
Kax BIMSHUS WHCeKTHIHa "Mostar" 1 MOTYT OBITH
MIPOSIBTICHUEM aJaNTallii OpraHu3Ma Ha TKAaHEBOM
YpOBHE, HANpPaBJICHHOW Ha yBEIUYCHHE COMPOTHB-
JeHUs K BozmelcTBHiO TokcwkaHnta (Devi and
Mishra, 2013). CormacHO TUTEpaTypPHBIM TaHHBIM
TaKue W3MEHEHMsI, KaK TUnepTpo(us MEPBHYHBIX
JaMeIul, TUIEPIUIa3usl TIEPBUYHBIX U BTOPHYHBIX
JaMeIul, CIUSHUE BTOPUYHBIX JIAMEIUI, YTOJIIEHUE
KOHIIOB BTOPUYHBIX JIAMEJJI, OTEK, OTTOP)KECHHE
JBIXaTeIbHOTO  JMUTENUS  HOCAT  HPUCIIOCOOH-
TeNBbHO-3aIIUTHBIA xapaktep (Mallat, 1985; Jlxo-
MepT u np., 2009). M3BecTHO, YTO BTOPUYHEIC Ja-
MEJUTBI TIPENICTABISIIOT COOOM JBIXaTEeNBHYIO MO-
BepXxHOCTh. OHHU BBHICTIIAHBI JBIXATEIBHBIM JIHUTE-
JIUeM, KOTOPBIA BMECTE CO CTEHKaMH KamWIISIpOB
COCTaBISIIOT TKAaHEBOM Oapbep MeXIy BOJOH U
KpoBblo (AMuHeBa U Spxombexk, 1984). B ycnosu-
SIX 3arpsiI3HEHHs OKPYIKaloIIe cpelbl THTEHCHBHOE
paspacTaHue KIETOK [bIXaTeIbHOW IOBEPXHOCTH
YCUJIMBAET Oapbep AJis MPOHHKHOBEHUS TOKCHYE-
CKUX BEIIECTB B KPOBb Uepe3 KalMLIIPHYIO CHCTe-
My (Fanta et al. 2003; Machado and Fanta, 2003;
Oquenyji et al., 2007). CnusHue Onu3ICKANUX Jia-
MEI B pE3yJbTaTe THUIEPIa3HuH JBIXaTEIBHOTO
SMUTENHUS CIIOCOOCTBYET NCUYE3HOBEHUIO CBOOOTHO-
r'0 MPOCTPAHCTBA MEXK]y BTOPUYHBIMHU JIaMEJLIAMH
U, TaKUM 00pa3oM, yMeHbinaeTcs nuddysHas mo-
BEPXHOCTh, JIsi TPOHHKHOBEHHIO KCEHOOHWOHTOB
(Mallat, 1985; Oquenji et al., 2007). [Io MHEHHUIO
Optu3u u ap. (2003) oTexk U OTTOp>KECHUE HIbIXa-
TEJBHOTO AMHTENINS YBEIUYMBAIOT TUCTAHIIUIO Me-
KTy BHYTpPEHHEN M Hapy>KHOM Cpeloi, TeM CaMbIM
TaKKe 3aTPYAHSIOT MONaJaHue TOKCUKAHTa B Op-
raam3M. Bmecte ¢ Tem, BBICKa3bIBACTCS MHEHUE,
YTO JaXKe JIaMeJUISIpHAs Ie30pTraHu3aIus 1 paHHee
MposiBIIsieMble  MOP(OJIOTHUECKUE CABHTH HE CO-
BCEM OJIATONIPHSTHBI JUIS Pa3BUTUS U KU3HEHACS-
tenpHOCTH PBIO (Mallat, 1985). I'myGokwmii maToso-
THYECKUN XapaKTep HOCIT MUPKYISITOPHBIE U Jlere-
HEPAaTHUBHBIC H3MEHEHUs (Pa3phiB JABIXATEIBHOIO
SMUTENUS U pa3pylicHHE MIUIAPHBIX KIETOK KPO-
BEHOCHBIX COCYJIOB BTOPWYHBIX JIAMEJUT), KOTOPBIE
MPOSIBJISIIOTCS TIPH JUTUTEIIBHBIX CPOKAaX BO3ICHUCT-
Bua mnpemnapara "Mostar". Ilpennonaraercs, 4to
IIPH YBEIMYEHUH MPOJOIDKUTEILHOCTH BO3JEHCT-
BHS TOKCHKAHTa OTEK SIUTETHATBHBIX KIETOK MPH-
BOJAMT K Pa3pbiBy JBIXaTCIBHOTO  AIUTEIHS
(Machado and Fanta, 2003; Oquenji et al., 2007).
Mopddomorndyeckre CABATH MHUIAPHBIX KIETOK,
kak cuutaer Panpamn (1982) Takke MOryt OBITh
ciencTeueM psiia npudnH. OHONW U3 3TUX MPUYUH
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Boszoeiicmeue Hncexmuyuoa "Mostar”

SBIICTCS N3MECHEHHE JaBJICHHUS KPOBU M €TO TOKa B
KanuusIpax, KOTOpPbIE MOIYT HApPYILIUTh IIPOHH-
[AeMOCTh  JIBIXaTENbHOIO  SIUTENHs, pacrpe-
JieJieHre KPOBH B JIaMeJIaX W, KaK CIICICTBHE, Te-
MOPETYJISIINIO U MEXaHU3M T'a3000MeHa.
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"Mostar" Insektisidinin Coki Baliginin (Cyprinus carpio L.) Qalsomd Toxumasina Tasiri
N.Q. Rahimova, E.K. Riistamov
AMEA Fiziologiya linstitutu

Aparilan todqgiqatda “Mostar’insektisidinin tosiri noticosindo ¢oki baliginin (Cyprinus carpio L.) golsomo
toxumasinin histoloji analizi aparilmigdir. 24,48,72 va 96 saatliq LC 5o uygun olaraq 185, 76 mq/l ; 168,53
mq/l ; 140,5 mq/l vo 128 mq/l olmusdur. Asagidak: histoloji doyisikliklor askar edilmisdir : birinci vo ikinci
lamellorin hiperplaziyasi, birinci lamellorin hipertrofiyasi, anevrizm ikinci lamellorin sonluqlarinin
genislonmosi, ikinci lamellorin bitismasi, telangiektazia, epitel qatinin ayrilmasi vo onun pargalanmasi, ikinci
lamellorin qan damarlarinda pilar hiiceyralorinin dagilmasi. Alinan dslillorin adobiyyatda olan gdstaricilorlo
miiqayisali analizi gdstormisdir ki, morfoloji doyisikliklor uygunlasma- miihafizo xarakteri kimi, hamginin
destruktiv xarakter do dasiyir.

Acar sozlor: Coki baligi, galsoma, histopatologiya, Insektisid “Mostar”

The Impact Of Insectiside '""Mostar' On The Gill Tissue Of Wild Carp (Cyprinus carpio L.)
N.G. Ragimova, E.K. Rustamov
Institute of Physiology, ANAS

Histological analysis of the gill tissue of wild carp (Cyprinus carpio L.) exposed to the insecticide "Mostar"
has been carried out. LCsy during 24, 48, 72 and 96 hour long exposures were 185.76 mg/l; 168.53 mg/l;
140.5 mg/l and 128mg/l, respectively. The following histopathological changes were established:
hyperplasia of the primary and secondary lamellae, hypertrophy of the primary lamellae, anevrizm,
thickening of the secondary lamella ends, fusion of the secondary lamellae, telangiectasis, rejection of the
respiratory epithelium and its rupture, destruction of blood vessel pillar cells of the secondary lamellae.
Comparative analysis of the obtained data with the literature ones indicates both adaptive-protective and
destructive nature of morphologic alterations.

Key words: Wild carp, gills, histopatology, insecticide "Mostar"
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Bioloji Terminologiyada Istifado Olunan Abbreviaturalar

M.A. Nacofzado '

TAMEA Botanikq Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan,
’AMEA Dilgilik Institutu; H.Cavid pr., 31, Baki AZ1143, Azarbaycan; E-mail: nadjafzadeh@rambler.ru

Mboqalods abbreviaturalarin termindiizoltms iisullarindan biri olaraq c¢oxsézliililyiin qarsisinin alin-
masl, fikrin daha lakonik ifads edilmasi, informasiyanin catdirilmasina daha az vaxt sorf edilmasi vo
saira maqsadlors xidmat etmasindan, bioloji, o ciimlodan da genetik terminologiyada bu giin onlardan
genis istifado edilmasindon, habeld onlarmn ingilis, rus, Azorbaycan vo latin dillorinds miiqayisali
lingvistik tohlil edilorak orijinal arasdirmasindan bahs edilir. Tahlilin daha sads formada agiqlanmasi
ma(sadilo maqalonin sonunda bir neco misaldan ibarat caval ds toqdim edilir.

Acar sozlar: Abbreviasiya, c¢oxsozli adlar, asas terminlorin dubletlori, alverisli termindiizaltma tisulu,

akronimlar, inisializmlor, alfabetizmlar

GIRIS

Moslumdur ki, italyan dilinden alinmig bu s6z
ixtisar, qisaltma demakdir, yoni s6z birlogsmalorinin
qisaldilmast naticesindo yaranan vo ona daxil olan
sozlorin —

a) baslangic horflorinin olifbadaki adi kimi
(Coserckwmii DHnmknoneauueckuit CiaoBapp), mas.:
CBD [sib1’di] — Convention on Biological Diver-
sity [kon’venj(o)n on baio’lodzikel  dai’va:siti] —
Konpenmuss mo buonormueckomy PazHooOpaszuto
(rus) — Bioloji Miixtaliflik lizro Konvensiya
(Azarb.) — Variantia Biologica Conventus (latin);
geyd etmoliyik ki, he¢ bir elmi odabiyyatda bu
abbreviatura no rus (KBbP), no do Azorbaycan
(BMK) versiyasinda totbiq edilmir.

b) homin hoarflorin verdiyi baslangic saslo,
mos.: AMEA [amea] oxunan vo agilis1 Azorbaijan
Milli Elmlor Akademiyasi monasini veron qisal-
dilmis s6z vo yaxud miirokkab s6zlor demokdir. Bu
abbreviatura ingilis vo rus dillorinde miivafiq
qaydada: ANAS[ Anas] Azerbaijan National Aca-
demy of Sciences[oa'za:baid3a:n nomnsl o'kedemi
ov ’'saiensiz] (ing.) — HAHA HanuonansHas
Axanemus Hayk Aszepbaiimkana (rus) kimi igladilir.

Abbreviaturalar termindiizeltms {isullarindan
biri olub ¢oxsozliilityiin qarsisin1 almaq, ciimls vo
ya nitqi daha lakonik ifado etmok, informasiyanin
catdirilmasmna daha az vaxt sorf etmok vo sairo
moaqgsadlora  xidmat edir. Bu {isul termin
yaradilmasinda basqa iisullardan onunla forqlonir
ki, abbreviatura iisulunda bu vo ya digor anlayisin
ifadesi ligin yeni termin yaratmaq YyoX,
terminologiyada mdvcud olan terminlari slverisli vo
miinasib soklo salmaq nozordo tutulur. Heg¢ do
tosadiifi deyil ki, bu barade M.S.Qasimov yazir:
“Abbreviatura  Usulu  ayri-ayrnn  terminoloji
sistemlordo s0zo qonaot edilmosino, ¢oxsozli
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terminlorin konkret terminlorlo ovoz olunmasina
sorait yaradir” (Qasimov, 1973). M.L.Adilov iso
bela yazir: “Abbreviasiya hadisasinin mahsulu olan
abbreviaturalar dilin liigat torkibinin zenginlogdiril-
mosindo bdyiik rol oynayir. Leksik abbreviaturalar
dilin digor s6zlorino aid olan biitlin xiisusiyyatlora
malik olur” (Adilov, 1986).

Dogrudur, abbreviatura iisulu miiasir terminolo-
giyanin zonginlogsdirilmasindo digor iisullara nisbaton
daha az istifade olunur, amma durmadan inkisaf
edon elmi-texniki teraqqi ilo slagadar abbreviatura
iisulu ils yaranan terminlorin say1 da daim artir. Belo
bir iisulun yaranma zoruratini ¢oxsozIli adlar
meydana ¢ixarmigdir; ona goro do ¢oxsozlii adlarin
qisa sozlarls avoz edilmasine bdyiik ehtiyac yaranir.
Bu sahods iso abbreviasiya yegano somarali tisuldur,
hom do bir {isulun sado vo olverigli olmasi
abbreviasiyalara istlinlik verilmasino sabab olur,
mos.: GNA [dzien’e1] Glass-Nonadherent Cell
[gla:s nonad hior(e)nt  sel] (ing.) xieTka, He
NpUIUNAoIas K cTekny (rus) slisayo yapismayan
hiiceyra (Azarb.) glass-nonadherent cellula (latin)
(Axundov, 1981; Oxynenko, 1972; danb, 1935). Bu
abbreviatura da praktikada istor rus, istorsea do
Azorbaycan dillorindo ingilis versiyasina aid olan
GNA [dzien’e1] formasinda islodilir. Sorti olaraq,
terminologiyada istifado edilon abbreviaturalari,
osason, ii¢ qrupa bdlmok olar: 1) Harfi abbre-
viaturalar; 2) Qarisiq abbreviaturalar; 3) Heca-termin
abbreviaturalari.

1) Horfi abbreviaturalar. Horfi abbrevia-
turalar dedikdo, terminlorin bas hoarflorindon
diizoldilon ixtisarlar nazerds tutulur. Belo abbre-
viaturalar 6z islonmo dairosino goro diqgoeti colb
edir. Bu da, ¢oxsozlii terminlarin terminologiyada
iistlinliik toskil etmasinden irali golir: bu ¢oxsozlii
terminlor ovozins onlarin torkibina daxil olan
sozlorin bas horflorindan ibarat terminlor isladilir,



mos.: (CMS) Cytoplasmatic Masculine Sterility
[ sarta(u) ‘plAzmatik ‘'maeskali:n sta: rilit1] (ing.) —
(IMC) Lutomnazmaruuyeckas Mysxckas CTepuiib-
HOCTh (rus) — (ESS) Erkok Sitoplazmatik Sterillik
(Azarb.) — (SMC) Sterilitas Masculin Cytoplas-
matica (latin); (CF,) Chloroplasts Conjugate Factor
['klorapla:sts kondszo’geit "faekts] (ing.) — (CDy)
Compsrarormuin. dakTop  XnmoporiactoB  (rus) —
(CF,) Xloroplastlar1 birlogdiron faktor (Azorb.) —
(CFy) Factor Conjugatus Chloroplasti (latin);
(BLM) Bilayer Lipide Membrans [’biles ‘lipid
‘'membrenz] (ing.) — (BJIM) bucnoitabie Jlunma-
uele MemOpans! (rus) — (ILM) Ikigat Lipid Mem-
brant (Azerb.) — (BLM) Bistratum Lipidus Mem-
branae (latin); (Rh) Rhesus factor [‘air (")ertf
"feekto]= rhesus factor (ing.) — (Rh) Pe3zyc-®axtop
(rus) — (Rh) Rezus Faktor (Azarb.) — (Rh) Rhesus
factor (latin) vo s.

Horfi abbreviaturalar — yazi materiallarinda,
habelo sifahi nitqde c¢oxsozlii terminlordon, yaxa
qurtarmaq mogsadi ilo istifado olunur. Belo abbre-
viaturalar elm vo texnikanin miixtalif sahslorindo
foaliyyot gostoron miixtalif miitoxassislor torafindon
cox asanliqla basa diisiiliir. Demoali, praktik baxim-
dan belo terminlorin abbreviasiyasi vacibliyi qarsi-
ya ¢ixir. Horfi abbreviaturalarin saciyyavi xiisusiy-
yoti ondan ibarotdir ki, onlari miirokkob s6z vo
yaxud sz birlosmolori soklindo termin variantlari
(esas terminlarin dubletlori) kimi isladirlor. Hoarfi
abbreviasiya usulu hazirda dilimizds terminlor
yaradilmas1 1iglin totbiq edilon digor iisullara
nisbaton olduqca sadadir. Halo 1926-c1 ildo Birinci
Umumittifaq Tiirkoloji Qurultayinda abbreviasiya
isulu ilo Azorbycan dilinde do terminlor yaradil-
masi toklifi irali stiriilmiisdiir. Qurultayin stenoqra-
fik hesabatina nozor salsaq gorarik ki, H.Zeynal-
lmin “Tiirk dillerinds elmi terminologiya sistemi
haqqinda moruzo”sindo deyilir: “Terminologiya
sahasindoki maraqli masalolordon biri do miixtalif
clir ixtisarlarin iki veo daha artiq s6z soklinds
govusmasi, birlogsmasidir. Birlesdirilmis sozler 6z-
Ozlilylindo termin oldugundan onlar haqqinda
danismaq lazim golir” (IlepBriii Bececotossiit ...,
1926). Bu giin elmin, texnikanin son doraca siirotli
inkisafi bu sahodo abbreviatura {iisulunun viisat
almasini stimullagdirir. Belo bir proqres yeni-yeni
kosflorin vo ixtisaslarin meydana golmasi, habels,
miintozom sokildo onlarin ifadasinin tokmillosdi-
rilmasi problemini irali siiriir. Yeni yaradilan va ya
tokmillosdirilon modellor iizro istehsal olunan
cihazlar iso onlarin adlandirilmasindan dogan ehtiyac
zominindo hor bir dilin ayri-ayrt leksik laylarinin
zonginlogdirilmasine sobab olur. “Belo ki, elmi-
texniki toraqqi asrinds senayenin fasilssiz inkisafi bir
torofdon istehsalat leksikasini zonginlogdirir, digor
torofdon miixtolif masin vo avadanliglarin istehsal
prosesindo tokmillagdirilmasine, modifikasiyasina,
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onlarmm nominativ adlarmin da leksik tokamiiliine
gotirib ¢ixarir” (Xudiyev, 1989). Miixtalif cihaz,
aparat, qurgu vo aqreqat adlarinin abbreviasiya iisulu
ilo verilmosi dilin terminoloji sisteminin forma-
lasmasinda O6ziinoamaxsus rol oynayir, mas.: (SD
[es’d:]) Seed Dehumidifier [si:d dohju midifaio]
(ing.) — YcranoBka mis Cymkm CemsH (rus) —
Toxumqurudan (Azorb.) — Desiccant Aggregatum
Semenalis (latin); (SC [es’st:]) Seed Counter [si:d
"kounts] (ing.) — Cetunk CemsH (rus) — Toxumsayan
(Azorb.) — Quantant Semenalis (latin); (FM [ef "em])
Feed Maker [fi:d ‘'meiks] (ing.) — (KA) Kopmo-
n3roroButenbHbI Arperat (rus) — (YQ) Yemhazir-
layan Qurgu (Azorb.) — Aggregatum Pabulum
Producus (latin).

Son zamanlar elm va texnikanin siiratli inkigafi
ilo baghh Azerbaycan dilinds bir ¢ox digor yeni
terminlor yaranmigdir, mas.: geobotanika, elektro-
forez, elektro-fiziologiya, izoxron, biometrik,
elektrosok va s. — Bu sozlor beynolmilal s6z olub
istor ingilis, istor rus vo istorsa do latin dillorindo,
albatts ki, har bir dilin 6z xiisusi toloffiiz moxracino
vo fonetik qanunlarma riayst etmokls, eyni ciir
isladilir. Ilkin todqiqatlar dilimizds kiilli miqdarda
elmi adlart 6ziindo com edon leksikanin zongin
oldugunu gostorir. Hazirki dovrds elmin miixtolif
sahalorinin inkisaf etmosi ii¢lin diinya elminin
nailiyyatlori monimsonilmalidir. Ciinki, onlar elmi
obyektlori adlandirir iimumbagari shomiyyati olan
fikirlori ifads edir, biitiin dillords eyni vo ya oxsar
nominativ prinsiplorin inkisafina meyl edir.

2) Qarisiq abbreviaturalar. Bu lisulla termin
yaradilarkon miirokkeb terminlorin bir hissasinin
baslangic hecasi, digor hissosinin iso bas horflori
birlogdirilir, mos.: iki F; hibridinin ¢arpazlasmasin-
dan alman noasil (Azerb.) — double F,
[ dAbl’ef'wAn] (ing.) — MOTOMOK OT CKpEIIUBaHUS
IByX THOpuAOB F; oT pasHbeIXx pommrteneit (rus) —
duplus F; (latin); M-xromosom, yoni: mikro
xromosom, mediosentrik xromosom (Azarb.) — M-
chromosome [em "kroumasoum] (ing.) — MHUKpO-
XpOMOCOMa, MEIUOIICHTPUYECKAss XpoMocoma (rus)
— M-chromosoma (latin); V-xromosom, yani:
medio-sentrik  xromosomun moarkazi  Olgiisii,
sentromeri ortada vo yaxud toxminon ortada
yerlagan xromosom, V-gakilli xromosom (Azarb.) —
V-chromosome [vi: "kroumasoum], Mediocentric
chromosome [ mi:dio “sentrik ‘kroumosoum] (ing.)
— V-00pa3nas xpoMocoma (1mieHTpomepa) (rus) — V-
chromosoma (latin); X-xromosom, yoni: kisi
heteroqametliyino malik novlorda gadin
cinsiyyatinin inkisafin1 toyin edon cinsi xromosom
(Azorb.) — X-chromosome [eks "kroumaso(u)m]
(ing.) — X-xpomocoma (rus) — X-chromosoma
(latin); W-xromosom, yoni: yalniz disilordo xromo-
som heterogametliyi oldugu halda rast golinon
cinsiyyat xromosomu (Azarb.) — W-chromosome
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[ dAbl'ju’kroumosoum] (ing.) — W-xpomocoma
(rus) — W-chromosoma (latin).

Bu ixtisarlar Azsrbaycan dilinin he¢ bir qram-
matik gaydalarina uygun golmir, lakin elmi dildo
terminlorin avazedicilori kimi igladilir. Z-xromo-
som, yoni: qadm heterogametliyi oldugu halda
erkoklarin inkisafini toyin edon cinsiyyat xromoso-
mu (Azorb.) — Z-chromosome [zed 'kroumosoum]
(ing.) — 3er-xpomocoma (rus) — Z-chromosoma
(latin). — Burada sifatin islodilmosi torzinin Azor-
baycan dilinin qrammatik qaydalarindan konara
cixmasina baxmayaraq, elmi dilin 6ziinomoxsus
tisluba malik olmast nozera alimmalidir. Belo
abbreviaturalar yalniz miitoxassislor torafinden basa
diigtiliir. Terminologiyada horf-rogom soklinda
abbreviaturalar da genis sokilds islonir, mas.: “SD-
1” modelli Toxumqurudan (Azerb.) — SD-1 Seed
Dehumidifier [s1:d dohju’'muidifaia] (ing.) — Ycra-
noBka s Cymku CemsH (rus) — desiccant aggre-
gatum  semenalis  (latin); “SC-3”  modelli
Toxumsayan (Azorb.) — SC-3 Seed Counter [s1:d
"kounta] (ing.) — Cuetuuk CemsH (rus) — quantant
semenalis (latin);

3) Heca-termin abbreviaturalari. Bu ciir
abbreviaturalarda termin-s6z birlogsmalorini togkil
edon terminlorden birinin baslangic hissosi alinib
biitév terminlo birlogdirilir, mas.: fotoelektronika
(Azorb.) — photoelectronics ['fotou 1ilek’troniks]
(ing.) — dboroanekrponuka (rus) — photoelektronika
(latin);  sitoplazma  (Azerb.) —  cytoplasm
['saitopleezm] (ing.) — muToIuIazmMa (IMpoTOIIIa3Ma)
(rus) — protoplasma  (cytoplasma) (latin);
biomiixtaliflik (Azarb.) - biodiversity
['batou dai'va:siti](ing.) — O6mopasHooOpa3ue (rus)
— bio variantia (latin); genefond (Azorb.) —
genepool ["dz1:n"pu:l] (ing.) — renedonn (rendonz,
reHodonm) (rus) — genocopia (latin); riiseyim
plazmast (Azerb.) — germplasm ['dzo:m’plaezm]
(ing.) — 3apopsimeBas miazMa (rus) — embrionalis
plasma (latin) vo s.

Umumiyyatlo, abbreviaturalar miiasir dovrdoe
daha ¢ox yaranir. Diqqget yetirin, bu terminlor hamisi
son dovrin mohsuludur: (GE) Genetik Ehtiyatlar
(Azarb.) — (GenRes) Genetic Resources [dz1'netik
r’so:siz] (ing.) — I'emerwmueckume Pecypchr (rus) —
Copiae Geneticae (latin); (MGE) Meso Genetik
Ehtiyatlann (Azerb.) — (For Gen) Forestry Genetic
Resources ['foristr1 dzi'nmetik r1'so:siz] (ing.) —
Jlecusie ['enetmueckue Pecypcer (rus) — Copiae
Geneticae Silvatica (latin); (OMA) Otraf Miihit Amili
(Azarb.) — (EF) Environmental Factor [m vaior(o)n
‘mental  fzkts] (ing) - (POC) Dakrop
Oxpyxaromeir Cpenpr (rus) — Condiciones Factor
(latin); (SA) Stres Amillor (Azorb.) — (SF) Stress
Factors [’stres’faektoz] (ing.) — (C®) CrpeccoBbie
®akrtopsl (rus) — Injuriae Factoria (latin); (OMTD)
Otraf Miihitin Tosirino Davamliliq (Azarb.) — (EER)
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Environmental Effect Resistance [in vaior(o)n'men
tali’fekt ‘rezistans] (ing.) — (CAOC) ComnpotusneHue
HevictBusim ~ Oxpyxatomein  Cpensl  (rus) —
Condiciones Efficientiae Resistentia (latin);

Ingilis dilinde miirokkab terminlorin hor iki
komponentinin baslangic hecasi birlosdirilir, mas.:
culti+var [kAlti'va:] = cultured variety (ing.) —
KyJBTYPHBIH COpT (BRIpammBaeMasi KyJabTypa) (rus)
— kulti+var, yoani madoni (vo ya becarilon) sort
(Azarb.) — cultutvar = cultus varietas (latin) [3, s.
179]; EU+For+Gen=European Forest Genetic
Resource Programme [juara’pion dzi'netik ri'so:s
‘prougrom] (ing.) — EBpormeiickas IIporpamma
Jlecupix ['enermueckux PecypcoB (rus) — Meso
Genetik Ehtiyatlar iizro Avropa Proqrami (Azarb.) —
Copiae Geneticae Silvatica Programma Europaea
(latin).

Son dovrlordo genetika ilo bagli, miisssisa,
togkilat vo comiyyeot adlari, bozi genetik
mutagenlor, bazi fotosintez, tonoffiis vo membran
bioenergetikasi  terminlori, bazi  fiziologiya
terminlori, texniki avadanhq adlart va digor bir ¢ox
abbreviaturalr meydana ¢ixib:

» Miisssiso, togkilat vo comiyyat adlart. (GEI)
Genetik Ehtiyatlar Institutu (Azorb.) — (GRI)
Genetic Resources Institute [dzinetik r17s0:s1z
‘instiyut] (ing.) — (MUI'P) UucturyT ['eHeTnueckux
PecypcoB (rus) — Institutum Geneticae Copiae
(lati); (BBGEI) — Beynolxalq Bitki Genetik Ehti-
yatlar1 Institutu (Azerb.) — (IPGRI) International
Plant Genetic Resources Institute [, intonam(s)l
plamnt dz1 ‘netikk 11 ‘so: siz ‘mstitjut](ing.) —
MexnyHnaponnsiii MactutyT I'enetnueckux Pecyp-
coB Pacrennii (rus) — Institutum Geneticae Copiae
Plantum Internationalis (latin);

* Bozi genetik mutagenlor. (DMS) Dimetil
Sulfat (Azerb.) - (DS) Dimethyl Sulfat
[dai'meb1l’sAlfot] (ing.) - (AMC) [umerun
Cynbpar (rus) — Dimetil Sulfat (latin).

e Bozi fotosintez, tonoffiis vo membran
bioenergetikas1 terminlori. (ILM) Ikigat Lipid
Membranlar (Azorb.) — (BLM) Bilayer Lipide
Membrans [‘bai ‘le(1)s lipid ‘membreinz] (ing.) —
(JJIM) JIByxcnoitabie Jlunumasie MemOpaHsI (rus)
— (BLM) Bistratum Lipidus Membranae (latin);
(0ZA) Okiiz Zordabmin Albumini (Azorb.) — Bull
Serum Albumin [’bAl’serom’®lbjumin] (ing.) —
(bCA) berumit CriBopoTouHbIii ANBOYMUH (rus) —
albummum bull serum (latin); (DMSO) Dimetil-
sulfoksid (Azerb.) — (DMSO) Dimethylesulfoxide
[da1 'mebil ‘sAlf ‘oksaid] (ing.) - (AMCO)
Humernncynbdorenn (rus) — dimetil sulfoxid (latin);
(TFB) Tabii Fenol Birlogmalari (Azarb.) — (NPC)
Natural Phenol Compounds ['natral fi:nol
'kompoundz] (ing.) — (II®C) Ilpupogasre DeHOTH-
Hele (kapOonoBas kucnora) CoemuHeHus (rus) —
conjunctionis naturale phaenolum (latin); (IZA)



Insan Zordabimnin Albumini (Azorb.) — (HSA)
Human Serum Albumin ["hjuman "seram “aelbjumin]
(ing.) — (CAY) CsBoporouHblii AnbOyMUH
Yemoreka (rus) — humanus serum albuminum (latin);

* Bozi fiziologiya terminlori.(ESS) Erkok
Sitoplazmatik Sterillik (Azarb.) — (CMS) Cyto-
plasmatic Masculine Sterility [ saito’pleezmik
‘maskjuliin sto’'rilit1] (ing.) — (IMC) Iurormmas-
matudeckas Myxkckas CrepmibHOCTH (Tus) —
(SMC) Sterilitas Masculin Cytoplasmatica (latin);
(ABT) Absiz Tursusu (Azorb.) — (ABA) Abscisic
Acid [ab “sisik ‘@sid] (ing.) — (ABK) Abiiizovas
Kislota (rus) — Abscissicum (latin).

¢ Texniki avadanlq adlari. “Numiqral” Toxum-
sayan (Azorb.) — (SC “Numigral”) Seed Counter
“Numigral” [’s1:d 'kounts] (ing.) — Cuetunk CemsiH
“Numiqral” (rus) — Quantant Semenalis (latin);
“MSS-300” Toxumgqurudan (aqreqat) (Azorb.) —
(DD “MSS-300”) Desiccant Dehumidifier “MSS-
300” ['st:d do hju'mudifais] (ing.) —YcranoBka mns
Cymku Cemsa “MSS-300” (rus) — Aggregatum
Desiccant Semenalis (latin); Vakuum Qablasdirici
Qurgusu (Azorb.) — (VPM) Vacuum Package
Machine ['vekum ‘pzkidz mo'mn] (ing) -
Bakkyymno-PacocoBounast YcraHoBka (rus) —
Vacuum Pack Agregatum (latin); Yemhazirlayan
Qurgu (Azorb.) — (FM) Feed Maker ['fi:d ‘meika]
(ing.) — Kopmo-m3roToBuTensHbI Arperar (rus) —
Aggregatum Pabulum Producus (latin).

So6zdiizoltms tisulu kimi abbreviasiyanin omalo
golmosi dilin xidmat etdiyi comiyyatin tarixindon
astiliginin ~ parlaq  niimunslorinden  biridir.
Abbreviaturalar inkisaf etdikco daxili linqvistika
amillori torofindon onlara tosir qiivvasi do siiratlo
artir. Qeyd etmok lazimdir ki, “harf” tipli inisial
ixtisarlart olduqca siirotlo yaranmis ilkin abbre-
viatura hesab etmok olar, belo ki, onlar iigiin
qgidalandirict miihit kimi yazi 6zii xidmat gostarib.
Mbohz yazida, bu va ya digar dilds, zoruratdon grafik
qisaltmalar  yaranir vo  onlardan  bozilorinin
leksikalagdirilmasi hamginin lazimdir, ¢iinki hor bir
tipin miirokkab vahidlorinin sorgu faaliyyati vacib-
dir. Qrafik qisaltmalarin horflorin adlari ilo oxunusu,
bu oxunuslarin tadricon sabit s6z / termin omoalo
gotirmasi — bir ¢ox dillords ilk leksik abbreviatu-
ralara aparan yollardan biri belodir. Xiisusi adlar
liclin grafik inisial qisaltmalari rosmi motbuatda da
Oziinli gostorir. Abbreviasiya sozdiizeltma vo s6z
yaradiciligimin asil xalq iisulu kimi gabul edilmisdir.
Azorbaycanda sosialist ingilabindan sonraki ilk
illordo yaranmis sovetizmlor arasinda qisaltmalar,
yoni neologizmlor sayca istlinliik toskil edirlor.
Abbreviasiyaya verilon {istiinliik, xiisuson do ilkin
morhalads har-hansi bir normativlerin olmamasi
sobobindan, yeniliklo vo bu isulun nisbaton sadsliyi
ilo, onun asan basa diigiilmasi ilo bagldir (Cyxos,
1953). Abbreviasiyanin 6ziiniin do 3 novii vardir —
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akronimloar, inisializmlar vo afabetizmlor.

Akronimlor — abbreviasiya novii olub, latin
dilinds “adlarin baslig1” demokdir. Yunan dilinds
amonim, sinonim soOzlerindon sonra formalasmis
acro — “kaskin, yliksak” + onim —“ad” demokdir.
Qodim Yunan dilinds — akros “sonluq” vo “ad”
monasint verir. Akronimlor adoton qisaldilmis
sOzlorin bas horflorindon diizaldilir (Cyxos, 1953),
mas.: (ICARDA) [1’kArda] International Center for
Agricultural Research in the Dry Areas [ into
‘naj(a)nal ‘sents fo agri’kAltoral r1'so:t] n da drai
‘gartoz]  (ing.) — MexnayHapoausiii  Haydno-
Uccnenoparensckuit Lentp Cenbckoro Xo3sicTBa
B 3acynummBeix 3oHax (rus) — Quraq Zonalarda
Kond Tasarriifatt Todqgiqatlart Beynolxalq Markozi
(Azarb.); (AIDS or Aids) ["eidz] Acquired Immune
Deficiency Syndrome [o’kwaiad ‘imJu:n do’fi:jons1
‘sindroum] (ing.) — Cungpom IlpmoOpeTeHHOTO
Wmmynnoro Jleduuura (rus) — Qazanilmis Immun
Catismazlig1 Sindromu (Azarb.).

Terminologiyada  casqinliq  yaratmamaq
moaqsadilo, qisaldilmis bu miirokkeb sézlorin
torciimosinin  akronimlorinden istifado  etmayi

diizgiin hesab etmirik veo
saxlanilmas1 daha diizgiin olar.

Inisializmlor — DNA [dien’e1] dezoxyribo-
nucleic acid [dez oksiriba nyu ‘kli:k “asid] (ing.) —
(IHK) [e3zoxcupubo-Hyxnennosas Kucnora (rus) —
(DNT) dezoksiribo-nuklein tursusu (Azorb.) -
acidicum desoxyribo nuclemicum (latin); (RNA)
[aren’e1] Ribo-Nucleic Acid [‘raibo(u) nyu’kli:k
"eesid] (ing.) — Pubo-Hykneunosas Kucnora (rus) —
(RNT) Ribo Nuklein Tursusu (Azorb.) — acidicum
ribonucleinicum (latin);

Alfabetizmlor — F.S.H. [efes’eitj]] (ing.) —
follicle-stimulating hormone (ing.) — yumurtaliqda
follikulinin amola galmasini va follikulun inkisafini
stimullagsdiran hormon (Azarb.); M.L.D. [emel d1:]
minimum lethal dose (ing.) — minimal letal doza
(Azorb.). Horflorlo toloffiiz edilon akronimlors
istinad edorak bazi manbslor buna inisializm deyirler
(Crystal, 2003).

Akronim vo inisializmlor abbreviasiya ndvil
olub, ad vo ya ifadolor daxilindeki so6zlorin ilk
horflorinden diizeldilir. Akronim veo inisializmler
adaton onlarin avaz etdiyi sozlorin tam formasinin
taloffiiziindon forqli sokildos taloffiiz edilirlor, mas.:

DNA [dien’e1] deoxyribonucleic acid [dez
"oksaid ratbo(u)nju ‘kli:k “eesid] (ing.) kimi toloffiiz
edilocayi halda, faktiki olaraq, inisializmlor bandinds
gostarildiyi kimi [dez oksiribs nju ‘klik “aesid] kimi
toloffiiz olunur vo bu qayda asagidaki misallardan
goriindiiyii kimi na rus, no do Azorbaycan dili
versiyasina samil olunmur; — (JIHK) /le3okcupu6o-
Hyxnewnosast Kucnota (rus) — (DNT) dezoksiribo-
nuklein tursusu (Azerb.) — acidicum desoxyribo
nuclemnicum (latin); (RNA) [aren “e1]

onlarin orijinalda
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Cadval. Biolooji terminologiyada istifado olunan bir neg¢o abbreviaturanin ingilis-rus-Azorbaycan-latin dillorindo

miiqayisali tohlili

Ingilis dilinda Rus dilinda Azdrbaycan dilindo Latin dilinds
CFTR [stefti’a:] Kucto3ubrit ®ubpo3|Qovuqlu  fibroz transmembran|transmembrane conductance
Cystic fibrosis trans-membrane|TpancMeMOpaHHOTO kegi-ricilik qabiliyyati|cysticus regulator fibrosis

conductance regulator ['sistik
'fatbrouzis trens 'membrein kon
'dAkt(e)ns regju'leits]

Perynstopa [IpoBoaumoctu

nizamlayicisi

CBRSMI [sibiozesem 1:]
Correlation Between Relatives
on the  Supposition of]
Mendelian Inheritance
[kora'lerj(a)n br'twiin 'relativz on
09 sApa'zii(e)n av mn'heritons]

MexponctBenHass Koppensanus
no [I'mnorese Mennensckoro
Hacnenosanus

Triticum  inter

supposita

Mendelin Irsiyyot Ehtimali iizra
Qohumlararasi Korrelyasiya

propinquos,

EUFORGEN [u’forgen]
European Genetik
Resources Proqramme [juere
‘p1on dz1'netik 11's0:812
‘prougrom]

EBponeiickas
JlecHbIx
Pecypco

IIporpamma

Forest I'eneTnyeckux

Mesa Genetik Ehtiyatlart iizro Silvatica

Avropa Proqramu

Copiaec  Geneticae
Programma Europaea

GMo FP [d3imouefp1:]
Genetically Modified

Food Products

[d3z1'netikol1 'modifated

fu:d pro'dAkts]

I'enetnyecku
MonuduimpoBaHHbIe
Iponyxrs! [Tutanus

Alimentationis Producta

Modificata Genetica

Genetik Modifikasiya Olunmus
Qida Mohsullar1

HGM  [eitjdsi’em]
Genome Map
"dzmoum pro(u)dzikt]

Human
["hjumen

I'enetndeckas Kapra Yenoseka

Insanin Genetik Xaritosi Humanus Schema Geneticum

Human
['hju:mon

HGP [ertyd31 p1:]
Genome  Project
'dz1:noum "proudzikt]

[Ipoekt I'enoma Yenoseka

Insan Genomu Proyekti Humanus Genomics Project

CHHTETHYECKHUE deHobHBIE

CoenuHe-Hus

SPC [espi’si:] Synthetic(al)
Phenol Compounds
[sin’Betik(al)
"kompoundz]

"fi:nol

Conjunctio
Phaenolus

Sintetik Fenol Birlogsmaloari Syntheticus

VPM [viemp1:]
Vacuum Package Machine
['veekjuom "pakidz mo'jin]

BaxyyMHoO-YnakoBouHbIi
Arperat

Vakuum-Qablagdirict Masin vacuum pacci agregatum

Magqalads istifado olunmus terminlorin 4 dildo miiqayissli linqvistik tosnifati codvalds verilmigdir.

Ribo-Nucleic Asid [ raibo(u) nju’kli:k “asid] (ing.) —
(PHK) Pu6o-HykneunoBast Kucnora (rus) — (RNT)
Ribo Nuklein Tursusu (Azarb.) acidicum
ribonucleinicum (latin);

UN FAO [juen efei’ou] (United Nations Food
and Agriculture Organization [junaitid nei(o)nz
"fu:d ond agri’kAltjo o:gonar ‘zeiy(o)n] — BMT-nin
Orzaq vo Kond Tosarriifat1 Togkilat1) va s.

Digor bir termin — alfabetizm bazon harf adlar
kimi toloffiiz edilon abbreviasiyalar1 izah (tosvir)
etmok liglin istifado olunur. Bir zaman
akronimlordo hor horfdon sonra noéqte qoyulmasi
tolob olunurdu, mas.: F.S.H. [efes’eit]] (ing.) —
follicle-stimulating hormone [folikl ’stimjuleitiy
"ho:rmoun] (ing.) — TOHATOTPOWYECKUN TOPMOH,
mpoJyiaH A, TOPMOH, CTUMYJIHPYIOIIee 00pa3oBaHue
GbomuKyTuHa W pa3BUTHE (DOJUIMKYN B SHYHUKE
(rus) — yumurtaligda follikulinin omolo golmosini
vo follikulun inkisafin1 stimullagdiran hormon
(Azorb.) Follicl-stimulati hormona (latin);
M.L.D.[emel di:] minimum lethal dose [ 'minimom
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11:00] ‘douz] (ing.) — MHUHHUMAaNbHAs JeTaTbHAS

mo3a (rus) — minimal letal doza (Azerb.) —
Minimum Lethum Dosa (latin);
Miiasir dilcilikda oksor hallarda

abbreviaturalarda bu noqtolorin buraxilmasina meyl
gostarilir. ICARDA[1'kArds] International Center
for Agricultural Research in the Dry Areas [, into
‘naem(o)l ‘sentp for eagri ‘kAltoral ri’sa:t in 09
drair ‘eartoz] (ing.) — MexnayHapoansiit LleHTp
CenbCcKOX035UCT-BEHHBIX Hccnenosanuit Ha
3acymmuBeix  Teppuropusix  (rus) Quraq
Zonalarda Kond Tosorriifati Tadqiqatt Beynolxalq
Morkozi (Azorb.) (AIDS or Aids) Acquired
Immune Deficiency Syndrome [0 'kwaiad ‘imju:n
do “fijons1 ‘sindroum] (ing.) — (CIIN[) Cuampom
[Ipeobperennoro Mmmynno-HAedurura (rus)
(QICS) Qazanilmig Immun Catismazligr Sindromu
(Azorb.) vo s. — inisializmlordir. Onco deyildi ki,
DNT - inisializmdir, lakin bir ¢ox monbalar bazan
inisializmlori akronimlordon ayirmuirlar, oksina
onlarin hamisini akronimlor adlandirirlar. Akronim-



larin yaranma monbolori bir qodor qaranligdir, lakin
giindalik hoyatda onlardan genis istifado olunmasi
v XIX-XX asrlordo durmadan inkisaf edon savadin
vo bilik soviyyasinin naticasi olaraq, onlar nisboton
miasir fenomendir. Amma, min illor orzinda
onlardan daha mohdud soraitdo istifado olunub.
Vaxtilo Roma vo Ivrit (Israildo mdévcud olan iki
yohudi dilindon biri) modoniyyatlori hor ikisi
akronimlorden istifads ediblor (Internet Acronym
Server).

Biitin bu miiqayisili aragdirmadan belo
naticaya goalmak olar ki, bu mdvzuda tohlil edilon
misallar ¢oxsozIli adlarin / terminlorin (xiisuson do
elmin konkret saholori iizro terminologiyada) qisa
sozlarla, habels homin sdzlorin bag horflari ils avoz
edilmasinin shomiyyatli deracads somaorali, sads va
alverisli termindiizoltmo {isulu olmasina bariz bir
siibutdur.
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ML.A. Hamkadsane

" Unemumym 6omanuxu HAHA
? Unemumyma sizvikosedenus HAHA

A66p€BI/IaI_[I/I$l, SABIIAACH OJHHUM M3 CII0co00B TepMI/IHOO6pa3OBaHI/I$I, CIIYKUT [JIs1 HOpCAOTBPALICHUA
MHOTI'OCJIOBHA, € NOMOIINBKO KOTOPOIr'o Oollee JTAKOHUYHO BBIPAXXacTCA MBICJIb. CCI‘OILHH a66peBHaTypa
INHUPOKO HCIOJB3YETCA B TCPMUHOJIOTHUU GI/IOJIOFI/II/I, B TOM 4YHCJIE I'CHCTHKH, YTO CHOCOGCTByeT 3aTpare
MCHBIICTO KOJIMYCCTBA BPEMCHU IIPU MCpPEAauc H paCH.II/I(prBKe I/IH(bOpMaL[I/II/I OyTEeM COIIOCTaBUTCIILHO-
JJMHI'BUCTHUYCCKOT'O aHaJIn3a Ha aHFHHﬁCKOM, PYCCKOM, aSep6aﬁI{)KaHCKOM " JIATUHCKOM A3bIKaXx.

Acar sozlar: Abbpesuayus, MmHo20CHO8HBIE UMeHA, 0YO.embl OCHOBHbIX MEPMUHO8, YOOOHBIU CHOCOO
MepMUHO0OPA3068aHUS, AKPOHUMYL, UHUYUATU3MDYL, ANdabemusmbl
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Abbreviations Used In The Terminology of Biology
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! Institute of Botany, ANAS
? Institute of Linguistics, ANAS

Abbreviation is one of the term-creating ways that prevents verbosity; more laconically expresses thoughts.
Today it is widely used in the terminology of Biology including Genetics, which contributes less time
expenditure in transmission and decoding information by comparative linguistic analysis in the English,
Russian, Azerbaijani and Latin languages.

Key words: Abbreviation, verbosity, doublets of the main terms, convenient terminology method, acronyms,
initialisms, alphabetisms
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Boyiik Qafqazin Conub-Sorq Hissasindo Yayilmis Sabahdyarpaq Palhidin
Oduncaginin Anatomik Vo Dendroxronoloji Todqiqi

F.S. Seyfullayev*, V.S. Farzaliyev

AMEA Moarkazi Nobatat Bagi, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan,
*E-mail: fseyfullayev@yahoo.com

Boyiik Qafqazin conub-sorq hissasindo (ismayilli rayonu orazisi) yayilmis sabahdyarpaq pahdin
(Quercus castaneifolia C.A.Mey.) oduncaginin su borularimin parametrlori va halqa qalinhqlar: toadqiq
edilmisdir. Tadqiqatlar standart anatomik vo dendroxronoloji metodlardan istifado olunmagqla
aparilmisdir. Bu moqsadlo illor iizra ilkin oduncagin su borularmmin sayr hesablanmis, onlarin
bosluglarmin eni, uzunlugu ol¢iilmiisdiir. Halqalarin eni do dl¢giilorak su borularinin bosluqlarinin
sahalori ilo miiqayiso olunmusdur. Malum olmusdur ki, agac yaslandiqca onun ilkin oduncaginin su
borularimin sahasi artir, sayr iso azalr. Tadgiqatlar zamam halqalarin eninin indekslori ilo su
borularinin sahoalorinin indekslari arasinda monfi korrelyasiya miisahido olunmus, artim va azalma
trendlori 65% toskil etmisdir. Miioyyon olunmusdur ki, oduncagin su borularinin bosluglarimin
sahalori ilo cari ilin mart vo aprel aymin temperaturu, 6tan ilin noyabr aymmn yagintis1 arasinda
miisbat, cari ilin fevral, avqust vo noyabr aylarinin yagintis1 arasinda manfi korrelyasiya mévcuddur.
Olda olunan naticalor asasinda malum olmusdur ki, arazids yayillmis sabalidyarpaq pahd novii iqlim
tasirlorino hassas olmaqla galocakds iglim doyiskanliklorinin tadqiqinds istifads oluna bilor.

Acar sozlor: Sabalidyarpaq palid, ilkin oduncaq, su borulari, oduncaq-halqa xronologiyasi, radial artim

GIRIiS

Bir ¢ox bitkilor, xilisuson do agac va kol
novleri  uzun  zaman  kesiyindo  ekoloji
dayisikliklera qars1 reaksiya vermok qabiliyystine
malikdirlor. Buna gora onlardan bioindigator kimi
istifado  etmok miimkiindiir. Kec¢misdoki tabii
miithit amillorinin metabolik proseslora tosiri
oduncagin miixtslif struktur xiisusiyyastlorindo oks
olunur. Buna hiiceyrs, toxuma vo orqanlarin eni,
sixligr vo strukturunu misal goéstormok olar. Bu
parametrlorin  komoyi ilo  illor iizro iqlimin,
roqabatin, zororvericilorin, antropogen vo d.
tasirlori toyin etmok miimkiindiir (Wimmer, 2002;
Garcia-Gonzalez and Eckstein, 2003;
Schweingruber, 2007).

Son dovrlordo aparilan dendroxronoloji
tadqiqatlarda asason oduncaq halgalarinin, ilkin va
son oduncagin eni va sixlif1 va stabil izotop tokibi
kimi parametrlordon genis istifado olunur.
Bildiyimiz kimi genetik amillor oduncagin
anatomik qurulugunu formalasdirsa da, iglim kimi
ekoloji amillor ksilemanin inkisaf dovriinde
oduncaq hiiceyrolorinin anatomik xiisusiyyatlorine
tasir gostars bilir (Fritts, 2001). Buna misal olaraq
iynayarpaqglilarda traxeidi vo enliyarpaglilarda su
borularmin 6l¢iistinii gostormok olar (Fonti et al.,
2009).

Ilkin oduncagin su borular1 oksor enliyarpaqli
bitkilords su dasinmasi funksiyasini yerino yetiron
ksilema elementlorindon ibaratdirlor (Rust et al.,

2004; Thomas et al., 2006; Steppe and Lemeur
2007). Ilkin oduncagdaki su borular1 tumurcuq
sismomisdon Once formalasaraq, ovvelki ilin
vegetasiya dovriindo agacin artim siirati va ekoloji
gorginliyin tosiri ilo yaranan fizioloji enerji
hesabina inkisaf edir (Zahner, 1968; Thomas et al.,
2006). Su borulari dlgiilorine vo masamolorine gora
forglonirlar.

Son dovrlords su 6Gtiiriilmasinin vo quraqligin
biokiitloya tosirini miloyyon etmok ii¢iin oduncagin
anatomik elementlori indigator kimi genis istifado
olunur. Su borularinin 6l¢iisiindoki ki¢ik azalma
agacda su dasinmasinda nozers  c¢arpacaq
zaiflomalara sabab olur (Thomas et al., 2006).

Tadgiqat obyekti kimi sabalidyarpaq palid
gotliriilmiigdiir. Bu vaxta godor respublikamizda
palidin bu noviiniin yarpaglarinin morfologiyasi
(Cadapos, 1967; Tyrarok, 1965), fenoloji xlisusiy-
yotlori (ITamepeBckas, 1953) vo b. torafindon
Oyronilmisdir. Respublikamizda bozi ndvlorin
oduncaq halga xiisusiyyotlori tadqiq edilsa do
sabalidyarpaq palidin oduncaq halqa xiisusiyyatlori
Oyranilmomisgdir (Forzaliyev va Seyfullayev, 2011;
Forzoliyev, 2013). Aparilan todgigat isinin osas
magsadi Boyilik Qafqazin conub-gorq hissoesindo
yayilmig sabalidyarpaq palidin ilkin oduncaginda
su borularinin formalagsma xiisusiyyetlorini vo
onun radial artimla slagssini miioyyon etmakdon
ibarat olmusdur.
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MATERIAL VO METODLAR

Todgiqat orazisi Ismayilli inzibati rayonunda,
40°49' 420"N simal enliyi va 48°06' 993" E sorq
uzunluq dairalarini shats edir. Niimunolor toplanan
orazi doniz saviyyesinden 577 m yiiksoklikdo
yerlosir. Tadqiqatin obyektini bu orazisinda biton
sabalidyarpaq paliddan (Quercus castaneifolia
C.A.Mey.) gotiriilmiis oduncaqg-halga niimunslori
toskil etmisdir.
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Sokil 1. Tadqiqat orazisinin iglim saciyyasi.

Orazids tipik qonur dag-mess torpaqlart genis
yayillmigdir. Orazi orta dag qursaginda subtropik
vo miilayim qursagin sarhadinds yerlosir. Orta illik
temperatur 2-14°C, yagmtilarin illik migdar1 500-
1000 mm togkil edir (Sokil 1). Yagmtilar asason
yaz vo payiz aylarinda disiir (Haciyev vo
Rohimov, 1977).

a

Boyiik Qafgazin Conub-Sarq Hissasinda

Niimunalor agaclardan sino baerabarliyinda,
toxminan 1,4 m hiindiirliikkdon, har agacdan oks
istiqgamatlords 2 oduncaqg-halqa niimunasi olmaqla
gotliriilmiigdiir  (Cook and Kairiukstis, 1990).
Dasinma zamani niimunalorin sinmasinin garsisint
almaq Ug¢iin onlar avvalcadon hazirlanmis kagiz
konteynerlara yerlogdirilmisdir. Niimunslor 2013-
clii ilin yaz aylarinda gdtiiriilmiisdiir. Oduncaq
halga  niimunolori  laboratoriya  soraitindo
quruduldugdan sonra onlar yapisqan vasitesilo
odun osaslara yapisdirilmis va sothi sumbata kagizi
vasitasilo cilalanmigdir  (Phipps, 1985). Yiiksok
tazyiqli hava sirnaginin kdmayi ils tozla dolmus su
borular1 tomizlonmisdir. Bundan sonra todqiq
olunan niimunalorin su borularinin daha aydin
goriinmasi liglin sathi qara ronglo tam ronglonmis
vo mosamalor ag rongli yaglhh tobasirlo
doldurulmusdur (Sokil 2). Hazirlanmig niimunolori
skan etmok iiclin 1200 dpi kemiyystindo Epson
GT-15000 skaynerinden istifade olunmusdur.
Skaynerdon oldo olunan sokil fayllart WinCELL
programina daxil edilmis vo ilkin oduncagin
borularmin eni, uzunlugu vo borularin bosluglarin
sahosi  Olciilmiigdiir. Illor i{izro su borusu
boslugunun sahslori ils illik halga enlari arasindaki
oxsarligl miloyyon etmok iiciin GLK (qrafiklorin

uygunluq gostoricisi) funksiyasindan istifads
olunmugdur  (Eckstein and Bauch, 1969;
Schweingruber, 1988). Hesablamalar TsapWin

programinda aparilmigdir.

Sokil 2. Niimuno analiz olunmamigdan 6nca (a), sothi gara ronglo boyanandan sonra (b)
vo borular tobasir ilo dolduruldugdan sonra

Oduncagin halga enlori ilo onun borularinin
saholori vo cari ilin oduncaq borular ilo iglim
parametrlori arasinda slagoni miioyyan etmak iiclin
Pearson  korrelyasiya  omsalindan istifado
edilmisdir.

Hesablamalarda ovvalki ilin avqust aymimn
iglim gostaricilerindon baslayaraq cari ilin dekabr
ayma kimi olan (yoni 17 aylq) iqlim
gostaricilorindon  istifade  olunmusdur. Bunda
magsad ovvalki ilin igliminin cari ilin oduncaq
borularmin  formalasmasina tosirini  miioyyon
etmokdon ibarat olmusdur.
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NOTIICOLOR VO ONLARIN MUZAKIROSI

Qeyd edildiyi kimi ilkin olaraq oduncagin su
borularinin eni vo uzunlugu olclilmisdiir ($akil 3).
Su borularinin maksimum eni 437 pm, minimum
eni 106 pm, maksimum uzunlugu 468 pm va
minimum uzunlugu 268 pm olmusdur. Bu
gostaricilor palid iiclin orta gdstaricilor sayilir.
Qrafikdon gorlindiiyli kimi onlann iller iizre
dayisilmesinds yliksok sinxronluq miisahids olunur.

Su borularinin bosluglarinin sahoasi maksimum
146432 pm® vo minimum 29432 pm’ olmusdur.



Seyfullayev va Farzaliyev

1920-1925-ci illordo miisahido olunan azalmani
birbasa iqlim amillori ilo izah etmok olar. Bu
illorden sonra tadrici arttimi1 ham yas tosirlori, hom
do miihit amillorinin doyisilmasi ilo olagolondirilo
bilor (Fritts, Swetnam, 1989;  Schweingruber,
1996).
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Sokil 3. Oduncagin su borularinin eni, uzunlugu (a) vo
sahosi (b)

Tadqiq olunan niimunslorin har birinin illor
iizro formalasdirdig1 su borularinin say1 qrafikdon
goriindiityti kimi eynidir. Bundan slavaki illar {izra
su borularmin saymnm arttb ve ya azalmasini
miloyyon etmok {iglin biitiin niimunslordon orta
rogam almmigdir. Agac yaslandigca su borularinin
sayinda azalma miisahido olunmusdur (Sokil 4).

Niimunslorin halga enlorinds yas trendlori
aydin se¢ilmis vo agac yaslandigca onun halqa
enlorindo azalma vo su borularinin sahasinds iso
artma miisahide olunmusdur. Eyni zamanda agac
yaglandigca borularin bosluglarinin saholori todrici
olaraq artmigdir. Qeyri iglim amillorin tesiri ilo
olagali doyigkenliklori aradan aldirmaq t¢lin 64-
illik splayn funksiyasi totbiq olunmusdur. Bu
omoliyyatlar ARSTAN programindan yerino
yetirilmigdir (Cook et al., 1995). Trendlorin aradan
qaldirilmas1 ilo olagadar olaraq olgiilon biitiin
parametrlordo forqliliklordon yayinmaq {i¢iin hom
halga enlerinds, ham do su borularmin saholaring
eyni funksiya totbiq edilmisdir (Fonti and Garcia-
Gonzalez, 2009). Trendlor aradan qaldirilan zaman
yalniz yiiksak tezlikli variasiyalar saxlanilmigdir.

Dayisonlor 6z aralarinda sads korrelyasiya va

GLK ilo miigayiso olunmusdur. Aparilan todqiqatda
oduncagin su borularinin sahasinin toraddiild ve
variasiyalarinin oduncaq-halqa enlarinin teraddiid
vo variasiyalarina oxsar oldugu miioyyon
olunmugdur. Eyni zamanda iki doyison arasinda
moanfi korrelyasiya miisahido olunmugdur. Bu onu
gostorir ki, halga enlori ilo ilkin oduncagin su
borularmin saholori arasinda xotti oalago moévcud
deyildir.
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Sokil 4. Oduncagin su borularinin niimunalar lizra (a) vo
imumi ortalama say1 (b).

Iki doyisen iiciin GLK omsali 65% olmusdur
(Sokil 5). Bu iso oduncagin halgasinin eni ilo su
borularinin  bosluglarinin  sahslorinin  artim  va

azalma trendlorinin eyni istiqgamotli olmasini
gostorir.
Halqga galinhglariindekslari - Su borulan sahalarinin indekslari
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Sokil 5. Halga enlorinin vo su borulari sahalorinin
indekslori.
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Diagramdan goriindiiyii kimi, (Saokil 6) cari ilin
mart, aprel aymim temperaturu ilo oduncagin su
borusunun bosluglar1 arasinda miisbot korrelyasiya
moveuddur. Todqiqat orazisindo fevral vo mart
aylarinda temperaturun yiiksak olmasi vo yagmtinin
intensivliyi bu aylarda radial artima miisbat tosir
gostormisdir. Digor torafdon iss odununcagin su
borusunun bosluglarinin saholori ilo 6ton ilin
noyabr aymnin yagintisi arasinda miisbat, cari ilin
fevral, avqust vo noyabr aylariin yagmtisi arasinda
monfi korrelyasiya movcuddur. Bu onu gdostorir ki,
ovvalki ilin noyabr aymin yagintist oduncaq
borusunun inkisafina miisbot tosir gostermisdir.

Belo ki, bitki cari ilin oduncaq borularini
formalagdiran zaman oavvalki ilin oktyabr ayinda
toplanan ehtiyat qida maddslorindon istifade
etmisdir. Cari ilin fevral aymnin yagntisinin su
borularmin inkisafina monfi tosir gostormasing
sabab bu ayda temperaturun asagi olmasi va
vegetasiya movsiimiiniin baglamamasidir. Cari ilin
noyabr ayinin yagmtisinin arttma monfi tosir
gostormasing sobab kimi bu dovrlards temperaturun
asagl olmasmi vo vegetasiya dOvriiniin basa
catmasint gostormak olar. Bu dovrde yaginti bol
olsa da, temperatur asagt oldugundan su
borularinda artim miigahido olunmamisdir.

m Yaginti Temperatur
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Sokil 6. Iglim gostoricilori ilo ilkin oduncagin
borularinin sahalari arasindaki oalago.

Alinan naticolordon goriindiiyli kimi agaclar
yaglandigca su borularinin sayr todricon azalir,
dlgiilori iso boyiiyiir. illik halqa enlori ilo oduncagin
su borularinin sahslorinin seriyalar1 arasinda xatti
olago miisahido olunmasa da, arttm vo azalma
trendlori  65% toskil etmoklo eyni istigamatli
olmusdur. Bu da onu gostarir ki, hor iki parametrin
artimina asason eyni amillor tosir gostorir. Amma
ovvalki ilin son aylarinin tobii soraitinin, cari ilin su
borularinin 6lgiilering tasir etmasi bu iki parametrin
(halga eni vo su borularinin bosluglarinin sahasi)
artimlar1 arasinda forqlorin yaranmasina sobab olur.
Homginin tadqiqatlar naticasinde miioyyan olun-
musgdur ki, oduncagin su borularinin bosluglarinin
saholori ilo cari ilin mart, aprel ayinin temperaturu,
Oton ilin noyabr aymin yagintisi arasinda miisbat,
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cari ilin fevral, avqust vo noyabr aylarinin yagintisi
arasinda monfi korrelyasiya mdvcuddur. ©Olda
olunan naticolor osasinda molum olmusdur ki,
orazido yayilmis sabalidyarpaq palid novii iglim
tosirlorine  hassas olmagla golocakds iqlim dayis-
kaonliklarinin tadqiqinds istifads oluna biler.
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Anaromuyeckue u Jlenapoxponosiornyeckue Ucciaenopanus y6a Kamranoyiucraoro B
IOro-Bocrounoii Yactu bBoabmoro Kaskasa

®@.C. Ceiipysnaes, B.C. ®ap3anuen
Lenmpanvnoui 6omanuyeckuit cado HAHA

Bbuty mccneoBanbl mapaMeTpbl COCY/IOB U IMUPUHA TOJWYHBIX KoJyel nyba KamraHoiucTHOro (Quercus
castaneifolia C.A.Mey.), IpoU3pacTaroIIEro B 10ro-BocTouHoi yactu bosbinoro Kaekasa. B uccnenoranuu
HCTIONB30BANCH CTaHIAPTHBIC TECHAPOXPOHOIOTHYESCKHE U aHATOMHUYECKre MeTobl. C 3TOU HEeNblo ObLIH
MPOBEICHBI U3MEPEHHUS TIONIAJIH JIIOMEHA U COTIOCTABJICHBI C IIMPHHAMH TOJUYHBIX KoJiell. BEIsSBIIEHO, 4TO
C BO3pacTOM JICPEBLEB IUIOUIA[L JIIOMEH COCYAOB paHHEW IPEBECHHBI YBEIUYMBACTCSA, & M HUX YHUCIIO
yMEHbIIAeTCa. Mexay WHICKCAMH IUIOINAACH COCYJOB W IIUPUHOM TOAMYHBIX KOJICIl HAOIOIaeTCs
HEeraTWBHAs KOPPEJAIMs, a TpeHAbl cocTaBisatoT 65%. Taxke ObUTO BBISBIEHO, YTO MEXIY IJIFOMEHAMHU
COCY/IOB M TeMIlepaTypaMH MapTa, anpelisi MECSICB TEKYIIero roja M 0CaaKaMd HOSOps MpeAbIAYIIero
rojia eCTh MOJIOKUTENBbHAS KOPPEIAIUs, a MeXKAY OcaakaMu (eBpasi, aBrycTa U HOSIOps TEKYIIero roja -
oTpHIIaTeNbHAsT KOoppensius. Ha oCHOBe MOJTy4YEeHHBIX Pe3yJbTATOB, BBISBICHO, YTO Ay0 KAIITAHOJHUCTHBIM,
pacrpoCTpaHEeHHBI Ha 3TOW TEPPUTOPHH OUYEHb YYBCTBUTENCH K BIMSHUIO KJIMMaTta W B OyJyIIeM €ro
MOKHO HCIIOJIB30BAaTh IIPH UCCICIO0BaHNN W3MEHEHUH KIIMMaTa.

Kntouesvle cnosa: /[y6 xawmanoaucmuwlll, panHsas OpesecuHd, niowjadsb cocyod, OpesecHO-KObyesble
XpOHONIO2UU, PAOUANBHBII NPUPOCT, USMEHEHUe KIUMama
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Anatomical and Dendrochronological Investigation of the Chestnut-Leaved Oak in
The South East Part of the Great Caucasus

F.S. Seyfullayev, V.S. Farzaliyev
Central Botanical Garden, ANAS

Parameters of the earlywood vessels and the width of annual rings have been investigated. Studies were
carried out by using standard dendrochronological and anatomical methods. To this end, we measured the
area of the lumen and compared with the widths of the tree rings. An increase in earlywood vessel lumen
area and decrease in their number in the process of tree ageing were observed. We observed negative
correlation between vessel lumen area and ring-width index and trends were 65%. In the end we came to
conclusion that not only the internal but also external factors influence on the formation of early wood
vessels. It was also found that a positive correlation exists between the vessel lumen area and temperatures
of March, April of the current year, and precipitation of November of last year and a negative correlation
exists between precipitation of February, August, and November of this year. Based on these results, it was
found that the chestnut-leaved oak, which is distributed in this area, is very sensitive to climate and can be
used for studying climate changes in the future.

Key words: Chestnut-leaved oak, earlywood, vessel lumen area, radial growth, tree-ring chronology,
climate change
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Yumsaq Bugdanin (7. aestivum L.) Genetik Miixtalifliyinin ISSR Markerlarlo

Qiymatlondirilmasi

S.0. Nuriyeva'’, Z.i. Okporov', M.O. Abbasov'?, X.N. Riistamov', H.B. Sadiqov', C.M. Ocaqi’,

F.A. Seyxzamanoval, S.P. Rzayeval, R.C. Sharma’®

'AMEA Genetik Ehtiyatlar Institutu, Azadliq pros., 155, Baki AZ1148, Azorbaycan;
’Baki Doviat Universiteti, Z. Xalilov kiic., 23, Baki AZ1048, Azarl?aycan,' )
 Quraq Orazilorda Agrar Tadgiqatlar iizra Beynalxalg Markaz (ICARDA), Daskand, Ozbakistan;

*E-mail: sevindj 72@hotmail.com

Tadqigat isindo yumsaq bugdanin 6 névmiixtalifliyino aid 50 niimunasinin genetik miixtslifliyinin
ISSR markerlorlo qiymatlondirilmasinin naticalori tohlil edlmisdir. Istifado olunmus 12 ISSR
praymerindan 7-si yiiksok polimorfizms malik oldugundan, tadqiqat materialinin genetik miixtalifliyi
hamin praymerlarin naticolari ssasinda analiz olunmusdur. 7 ISSR praymeri vasitasilo 50 genotipds 65
polimorf band askar olunmus vo Ney oxsarhq indeksi asasinda qurulmus dendroqramda niimunslar 5
klasterds qruplasmsdir. Klaster analizinin naticalari gostormisdir ki, eyni névmiixtalifliyino aid olan
genotiplor asasan eyni qruplarda birlosmislor. Bu iso bugda bikisindo novmiixtaliflik slamatlorinin
seleksiya islorindd miihiimliiyiinii bir daha tasdiq etmisdir. ISSR markerlorinin naticalorino goro
genetik cohatdan uzaq kimi qiymotlondirilon genotiplordon seleksiya islorinda baslangic material kimi
istifado oluna bilor. UBC811, UBC841 vo UBC827 praymerlori ilo amplifikasiya olunmus iimumi va
polimorf bondlarin saymin, polimorfizm daracasinin, PIC, EMR, MI vo RP kimi miixtsliflik indeksi
giymatlorinin yiiksok olmasim1 nazars alaraq, onlarin yumsaq bugda genotiplorinin genetik
strukturunun tadqiqinds effektiv praymer Kkimi istifads olunmasi tovsiys olunur.

Acar sozlor: T. aestivum L., genetik miixtaliflik, botaniki névmiixtalifliyi, ISSR marker

GIRIiS

Azorbaycan bugda bitkisinin  osas monso

morkozlorindon biri olmaqgla yiiksok genetik
miixtolifliys malikdir. Azerbaycanda yayilmis
bugda  ndvlerinin, noévmiixtalifliklorinin  vo

populyasiyalarin toplanilmasi1 igi 6lkodo ugurla
hayata kegirilmis va bu giin Milli Genbankda 2000-
don artiq niimunoni shato edon bugda kolleksiyasi
yaradilmigdir (Oliyev, Okperov, 2002, 2008,
Mommadov, 2006).

Molumdur ki, Kegmis Sovet Ittifagma daxil
olan 6lkalords diinyanin diger 6lkari ilo miiqayisado
bitkilorin tosnifati ¢ox dorindon &yronilmis vo
biomorfoloji alamotlor osasinda ndév daxilinds

populyasiyalarin giymatlondirilmasi hoyata
kecirilmigdir. Zongin  genetik  ehtiyatlarin
toplanmasi, qorunmasi, qiymatlondirilmasi va

pasportlagdirilmas1 olduqca shamiyyastlidir. Danli
taxil  Dbitkilorinde, xiisuson bugda vo arpa
bitkilorindo névmiixtaliflik slamotlorinin miioyyon
olunmas1 vo onlar osasinda kolleksiyalarin
giymsatlondirilmasi isi homise aktual olmusdur
(Okporov, 2007, Abbasov, 2012).

Heksaploid yumsaq bugda novii (Triticum
aestivum L.) Birlopalilor (Monocarpidea) sinfinin
Qurtickimilor (Poaceae Barnh.) fasilosinin Bugda
(Triticum) cinsino aiddir. Madoni bitki ndvlari, o

climlodon yumsaq bugdalar nov (specie) daxilinda
daha kigik tosnifat vahidlorino béliiniirlor—ndvalti
(subspecies), névmiixtalifliklori qrupu
(convarietas),  novmiixtolifliklori  yarimqrupu
(subconvarietas), novmiixtalifliklori (varietas) va
forma.  Novmiixtalifliklori  miixtelif  fenetik
keyfiyyot-marker olamatlorino asason toyin olunur.
Yumsaq bugda  ndvmiixtolifliklorinin  asas
olamotlori asagidakilardir: 1) ¢igok pulcuglarinin
quciglt ve ya qilgigsiz olmasi; 2) siinbiilciik
pulcuqglarinin tiikciikliic vo ya ¢ilpaq olmasi; 3)
stinbtilciik pulcuqlarinin rengi (ag, qirmizi, qara ag
fonda, qara qurmizi fonda, boz-tiistiilii ag fonda,
boz-tiistiilii qurmiz1 fonda); 4) qilgiglarin rongi—
stinbiilciik pulcuglart ila eyni rangds vo ya qara; 5)
donin rongi—miixtalif calarlarda ag vo ya qurmizi
(Mycradaes, 1973, J[opodeeB, 1979, 1987,
T'onuapos, 2009, Riistomov, 2013).

Yumsaq bugdanin ndvdaxili tesnifati — nov-
miixtalifliklori, osason, F.Alefeld (1866), F.Koer-
nicke (1885), N.I.Vavilov vo K.A Flaksberqer
(1935), R.Mansfeld (1951), I.D.Mustafayev (1973),
V.F.Dorofeev, A.A.Filatenko vo b. (1979-1980),
N.P.Qongarov (2009) torofindon dyronilmisdir: var.
lutescens (Alef. 1866) Mansf. 1951, var. graecum
(Koern. 1893) Mansf. 1951, var. erythroleucon
Koern. 1873, var. erythrospermum Koern. 1873,
var. ferrugineum (Alef. 1866) Mansf. 1951 va s.
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(Mycradaes, 1973, Riistomov, 2013).

Son vaxtlar aparilmis molekulyar tadgigat
islorinin ~ noticolori  gostermisdir ki,  eyni
novmiixtolifliya malik olan niimunolor arasinda
polimorfizm yiiksak olmur vo novmiixtaliflik
olamotlori niimunalorin  genetik miixtslifliyinin
gqiymsatlondirilmasindoe  6nomli  rola  malikdir
(Abbasov, 2012). Odur ki, biz kolleksiyada

saxlanilan  biitliin  niimunslori  ndévmiixtaliflik
olamotlorine  goro  qiymotlondirmaklo  yanasi,
onlarin  genetik  miixtolifliyinin  todqiqindo
molekulyar markerlordon do istifadoni osas

istigamot kimi se¢misik. Molumdur ki, PZR
(polimeraz zoncirvari reaksiyasi) osasli genetik
markerlorin tatbiginin sadsliyi vo az miqdarda
DNT-don istifadoys osaslanmasi  praktikada
onlardan intensiv gokildo faydalanmaga imkan
verir. ISSR-lorin (mikrosatellitlor arasi ardicilliq
tokrarlari) genom boyu tosadiifi paylanmasi va
coxmovqgeli xlisusiyyati, homg¢inin sadalanan
gostaricilorlo  sociyyslonon RAPD  (tosadiifi
amplifikasiya olunan polimorf DNT)
markerlorindon  forqli  olaraq, daha yiiksok
tokrarlanma qabiliyysti, AFLP (amplifikasiya
olunmus fragmentlorin uzunlugu polimorfizmi)
markerlori ilo miiqayisado iso iqtisadi cohatdon
daha az wvosait tolob etmasi onlarin miixtolif
bitkilorin genetik miixtalifliyinin todqiqindo genis
saviyyada totbiqine sabab olmusdur. ISSR-lor 4-12
nukleotid ardicilliglarindan ibarst mikrosatellit
tokarlar1 olub, sonluqglarma istonilon 2 vo ya 4
nukleotidin ~ birlogdiyi  markerlordirlor.  ISSR

Yumsaq Bugdanin (T.aestivum L.)

markerlori iki mikrosatellit arasinda kifayot qodor
yaxin olan DNT fraqmentinin amplifikasiyasin
hoyata kegirir. ISSR markerlorinde nukleotidlorin
sayinin ¢ox olmasi PZR zamani praymerin birlogsmo
temperaturunun yuxari olmasini talob edir vo 6z
ndvbasinde cari markerlorin yiiksok tokrarlanma
gabiliyystine zomanot verir. Lakin qeyd etmok
lazzimdir ki, bu praymerlor do RAPD vo AFLP
markerlori  kimi dominant markerlor sirasina
daxildir (Schaal, 1991, Paul, 1998, Han, 2007).

Cari todgiqat isindo mogsad Milli Genbankda
saxlanilan 50 yumsaq bugda niimunssinin genetik
miixtolifliyinin ~ ISSR markerlori  osasinda
giymatlondirmokdon ibarat olmusdur.

MATERIAL VO METODLAR

Todgigat materiali kimi yumsaq bugdanin
Azorbaycanin miixtolif bolgslorindsn toplanilmis 6
noévmiixtalifliyine aid 50 niimunssinden istifado
edilmisdir (Cadval 1).

Niiva genomunun ekstraksiyasi vo PZR-nin
aparimast

DNT bugda bitkisinin cavan yarpaqlarindan
Doyle and Doyle metodu osasinda ekstraksiya
edilmis vo 100 pldistillo suyunda hall edildikden
sonra -20°C-do saxlanilmigdir (Doyle, 1990). Biitiin
niimunalordoe DNT-nin tomizlik daracesi Nanodrop
cihazi vasitesilo yoxlanilmis vo onlar miivafiq
qatiligda durulasdirilmisdir. Toadgiqatda 12 ISSR
praymerindan istifads edilmigdir. Har niimunas {igiin

Cadval 1. Azarbaycanin miixtalif bolgslorindon toplanilmig yumsaq bugda niimunslori

Ne NoYmuxtal{ﬂlyl o Toplandig: yer va il Ne NoYmuxtell.ﬂlyl Vo Toplandig: yer va il
niimunanin adi niimunanin adi

1 var. graecum 1 Samaxi, 2006 26 |var. erythrospermum 4 Samaxi, 2008
2 |var. graecum 2 Samaxi, 2006 27 |var. erythrospermum 5 Samaxi, 2008
3 var. graecum 3 Qarayazi, 2006 28  |var. erythrospermum 6 Samaxi, 2008
4 var. graecum 4 Tar-tar, 2006 29  |var. erythrospermum 7 Samaxi, 2008
5 |var. graecum 5 Saki, 2006 30 |var. erythrospermum 8 Zagqatala, 2008
6  |var. graecum 6 Oguz, 2006 31 |var. erythrospermum 9 Balakan, 2008
7  |var. graecum 7 Qabals, 2008 32 |var. lutescens 1 Samaxi, 2008
8 |var. graecum 8 Qobalo, 2008 33 |var. lutescens 2 Soki, 2008

9 var. milturum 1 Samaxi, 2006 34 |var. lutescens 3 Samaxi, 2008
10  |var. milturum 2 Yevlax, 2006 35  |var. lutescens 4 Samaxi, 2008
11 |var. milturum 3 Tor-tor, 2006 36 |var. lutescens 5 Samaxi, 2008
12 |var. milturum 4 Tor-tor, 2006 37 |var. lutescens 6 Samaxi, 2008
13 |var.miturum 5 Saki, 2006 38 |var. lutescens 7 Zaqatala, 2008
14 |var. milturum 6 Saki, 2006 39  |var. lutescens 8 Qabala, 2008
15 |var.milturum 7 Oguz, 2006 40  |var. erythroleucon 1 Tor-tor, 2006
16  |var. ferrugineum 1 Soki, 2008 41  |var. erythroleucon 2 Tor-tor, 2006
17  |var. ferrugineum 2 Samaxi, 2008 42 |var. erythroleucon 3 Bordo, 2006
18 |var. ferrugineum 3 Samaxi, 2008 43 |var. erythroleucon 4 Saki, 2006

19 |var. ferrugineum 4 Samaxi, 2008 44 |var. erythroleucon 5 Soki, 2006

20 |var. ferrugineum 5 Samaxi, 2008 45 |var. erythroleucon 6 Soki, 2006

21 |var. ferrugineum 6 Balakon, 2008 46  |var. erythroleucon 7 Oguz, 2006
22 |var. ferrugineum 7 Qabalg, 2008 47  |var. erythroleucon 8 Abseron, 2006
23 |var. erythrospermum I Samaxi, 2008 48  |var. erythroleucon 9 Qabalg, 2006
24 |var. erythrospermum 2 Samaxi, 2008 49  |Standart- Aran (1)

25  |var. erythrospermum 3 Samaxi, 2008 50 |Sstandart Aran (2)

O
(o)




Nuriyeva va b.

imumi reaksiyanin hocmi 25 pl togkil etmisdir. Hor
20 pl reaksiya garisigi 50 nq DNT, bufer [10 mM
Tris—HCI pH 8.0 ,50 mM KCIl, 1.5 mM MgCl,], 5
mM MgCl,, 10 mM har bir dNTP-don, 10mM
praymer vo 0.1 ul Taq polimeraza fermentindon
ibarat olmugdur. Polimeraza zoncirvari reaksiyasi
amplifikator aparatinda 5 doqiqe miiddstinds 94°C
temperaturda ~ DNT-nin  denaturasiyasi ilo
baslanilmis vo 3 morhalodon — 1 daqiqs 94°C, 2
daqige 50°C va 5 daqige 72°C ibarst olmagla 35
dovr ardicilligla icra edilmisdir. Amplifikasiya
mohsullar1  2%-1i aqaroza gelindo elektroforez
edilmoklo ayrilmis, etidium bromid mshlulu ila
ronglonmis va sokillori Bio-Rad Gel sistemi
vasitosilo ¢okilmisdir. Amplifikasiya olunmus DNT
fragmentlorinin analizinds SPSS12, PowerMarker
vo PAST kompiiter proqramlarindan istifads
edilmisdir. Biitiin analizlor AMEA Genetik
Ehtiyatlar Institutunun Biotexnologiya sdboesindo
yering yetirilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Oyronilon 50 yumsaq bugda genotiplori
arasinda polimorfizmi miioyyanlogdirmok magsadi
ilo 12 ISSR praymerindon istifads olunmusdur.
Onlardan 7 ISSR praymeri vasitesilo yiliksok
keyfiyyatli vo aydin bondlor askar olundugundan,
genetik

yumsaq bugda niimunalarinin

miixtolifliyinin analizindo bu praymerlorlo oldo
olunan naticalordan istifads edilmisgdir (Cadval 2).

Oyronilon yumsaq bugda genotiplorindo 7
miixtolif ISSR praymeri vasitasilo 71 amplifikasiya
fragmenti askar edilmigdir ki, onlardan da 65-i
polimorf olmusdur (Sokil 1). Praymerlor vasitasilo
amplifikasiya olunmus bandlsrin say1 7-16 arasinda
(uygun olarag, UBC 873 vo UBC 827),
polimorflugun faizlo gostoricisi iso 100-70 %
arasinda doyisorak, orta qiymoti 91,3-0 borabor
olmusdur (codval 2). Hor bir praymer vasitosilo
amplifikasiya olunmus bondlorin vo polimorf
bandlarin orta qiymeatlori, miivafiq olaraq, 10,1 va
9,28 hesablanmisdir.

Oyronilon yumsaq bugda genotiplorindo 7
miixtalif ISSR praymeri vasitasilo 71 amplifikasiya
fragmenti askar edilmisdir ki, onlardan da 65-i

polimorf  olmusdur. Praymerlor  vasitasilo
amplifikasiya olunmus bandlarin say1 7-16 arasinda
(uygun olarag, UBC 873 va UBC 827),

polimorflugun faizlo gostoricisi ise 100-70 %
arasinda doyigarak, orta qiymoti 91,3-0 borabor
olmusdur (cadval 2). Har bir praymer vasitasilo
amplifikasiya olunmus bondlorin vo polimorf
bondlorin orta giymotlori, miivafiq olaraq, 10,1 va
9,28 hesablanmigdir.

Molekulyar markerlorlo  aparilmis islorin
naticalori gdstarir ki, todqgiqat¢ilar bugda niimuno-

Sokil 1. ISSR-84 1praymeri ilo amplifikasiya olunmus DNT fragmentlori

Cadval 2. ISSR markerlari asasinda alds olunmus genetik parametrlor

Praymer Ardicilhq (5°-3°) AOB PBS PBF PIC EMR MI RP
UBCS810 (GA)T 8 7 87,5 0,91 7,12 6,50 4,20
UBCS811 (GA)sC 9 9 100 0,89 8 7,11 5,32
UBC841 (GA)YC 10 10 100 0,88 10 8,80 6,20
UBC873 (GACA), 7 7 100 0,90 7 6,33 3,20
UBCS827 (AC)G 16 16 100 0,77 7 5,38 6,80
UBCI112 (GA)A 10 7 70,0 0,90 4 3,63 3,68
UBC808 (AG)sC 11 9 81,8 0,86 6,40 8 3,40
Total - 71 65 - - - - -
Minimum - 7 7 70 0,77 4 3,63 3,20
Maksimum - 16 16 100 0,91 10 8,80 6,80
Orta giymot - 10,1 9,28 91,3 0,87 7,07 6,53 4,68

Qeyd: Y —sitozin (C) va ya timin (T); AOB - amplifikasiya olunmus bandlsr; PBS -polimorf bandlarin say1; PIC - polimorf
informasiyanin hacmi; EMR - effektiv multipleks nisbati; MI -marker indeksi; RP - separasiya giictidiir.
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lorindo DNT-nin polimorfizmlorinin agkarlan-
masinda forqli praymerlordon istifads edorak,
miixtalif naticolor alda etmislor. Aydogan Cifci vo
Yagdi (2012) 16 yumsaq bugda genotipinin
genetik  miixtolifliyini 17 miixtalif RAPD
praymeri vasitesilo todqiq edorak, 6,47-ys,
Dashchi vo hamkarlar1 (2012) iss ISSR praymeri
osasinda Oyronorok 9,17-yo borabor polimorf
bondlor agkar etmiglor (Dashchi, 2012). Paul va
homkarlar1 124 yumsaq bugda nlimunasinin
genomundaki polimorfizmi RFLP markerlori
vasitasilo  giymetlondirarak  3,30-a  barabar
polimorf band miisahido etmislor (Paul, 1998).
Altintas vo homkarlarinin (2007) 22 yumsaq
bugda niimunasinin genomunda AFLP markerlori
osasinda tayin etdiklori bandlorin 47%-i polimorf
olmus, SAMPL praymerlori ilo askarlanmis
polimorf lokuslarin orta qiymati iss 20,2-0 borabor
olmusdur. Belalikls, cari todgiqatin noticalarinin
miivafiq odobiyyat molumatlari ilo miiqayisosi
istifado olunmus ISSR markerlorinin effektivliyi
va informativliyini tesdiglomokls, yumsaq bugda
genotiplarinin genetik miixtalifliyinin
Oyronilmasindo polimorfizmin yiiksok soviyye-
sinin askarlandigin1 gostarir.

Tadgiqatda 2 — (GA),, (GA), va (AC), vo 4
nukleotid ardicilligindan (GACA), ibarat ISSR
praymerlori yiiksok polimorf praymerlor kimi
forqlonmigdir. Praymer iiclin hesablanmigs PIC
parametrinin qiymati 0,77-0,91 arasinda dayismis,
onun boyiikk vo kicik qiymatlori, uygun olaraq,
UBC 810 va UBC 827 praymerlorina uygun
olmusdur. ISSR praymerlori vasitesilo aldo
olunmus PIC komiyystinin bdyilik qiymatlor
almasint bugda nlimunolorinin zongin genetik
miixtalifliyi vo ya istifade olunmus praymerlorin
yiiksok effektivliyi ilo izah etmok miimkiindiir.

Marker indeksi (M) praymerlorin
effektivliyini  qiymotlondiron  gostaricilordon
biridir vo cari tadgiqat iginds onun miixtalif
praymerlor iiclin hesablanmis qiymoati 3,63-8,80
arasinda doyigmisdir. MI parametrinin maksimim
gqiymoti UBC841, minimum qiymati iso UBC112
praymerlori ilo aldo olunmus noticolor ssasinda
toyin edilmigdir. Todqgigat noticosindo molum
olmusdur ki, yiiksok polimorfizmi agkar edon
ISSR praymerlori effektiv mutlipleks nisbatinin
(EMR) yiiksok qiymati ilo saciyyelonirlor. Totbiq
olunmusg korrelyasiya analizi polimorfizmin faizi
ilo EMR vo MI arasinda 95% (P<0.05) statistik
etibarli, miisbat xotti asililiglarin mévcudlugunu
gostormigdir. EMR polimorf  bondlorin
fraksiyasinin, polimorf bondlorin say1 vo MI iss
PIC vo EMR parametrlorinin mahsuludur.

Istifado olunmus ISSR praymerlori {iciin
hesablanmig RP indeksinin qgiymati 3,20-6,80
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arasinda doyismis, onun orta qiymoti 4,8-9
barabar olmusdur. Cadval 2-don moalum olur ki,
RP parametrinin maksimum gdstaricisi UBC827,
minimum gostoricisi iso UBC873 praymeri ilo
oldo  olunmusdur. UBC827 va UBC841
praymerlorinin  RP  parametrinin  maksimum
gqiymatlori  ilo  se¢ilmolori  onlarin  bugda
genotiplorinin genetik miixtolifliyinin dyronilmosi
vo  nimunslorin  identifikasiyasinda  daha
informativ olduqlarindan xabar verir.

Beloliklo, amplifikasiya olunmus bondlorin
say1, polimorf bandlarin say1, polimorfizmin faizi,
PIC, EMR, MI vo RP indekslarinin yiiksok
gqiymetlori UBCS811, UBC841 vo UBCS827
praymerlorinin  yumsaq bugda genotiplorinin
genetik  strukturunun tadqiqinds  effektivliyini
siibut edir vo golacokds bu istiqgamotds aparilacaq
todgiqatlarda onlardan istifadoni tovsiyo etmoyo
imkan verir.

ISSR praymerlari vasitasi ilo olde olunmus
noticolor osasinda yumsaq bugda genotiplori
arasindaki genetik maosafolori agkar etmok vo
onlart qruplagdirmaq mogsadilo Ney oxsarliq
indeksi matrisindan istifado olunmusdur. UPGMA
metodunun totbiqi ilo aparilmig klaster analizi
naticesindo biitlin yumsaq bugda niimunolori 5
asas qrupda birlosmislar (Sok. 2).

Birinci klaster var. erythroleucon névmiix-
talifliyine aid biitiin niimunalari, Standart Aran 1 va
2, homginin var. lutescens ndvmiixtolifliyine aid bir
niimunoni - 8§ ndomrali genotipi ohato etmoklo, 12
genotipdon ibaratdir. Miisahido edildiyi kimi,
klaster analizi ISSR markerlori osasinda var.
erythroleucon ndovmiixtalifliyine aid genotiplari bir
grup daxilinds birlogdirmokla, onlarin diger niimu-
nalorden forqlondirilmoesine vo identifikasiyasina
sobab olmusdur. Bu qrupda genetik maosafo
baximindan an yaxin genetik oxsarliq Nei genetik
masafa indeksinin 0,11 qiymatinds var. lutescens 8
ilo var. erythroleucon 4 arasinda, an uzaq genetik
masafo isa 0,36-ya barabar genetik masafods var.
erythroleucon 1 ila var. erythroleucon 7 va standart
Aran2 ilo var. erythroleucon 4 arasmnda askar
edilmisdir. Var. graecum ndvmiixtslifliyine aid
niimunalarin 75%-i ikinci qrupda birlasmis, diger
25%-1, yoni 3 vo 6 nomrali genotiplar isa uygun
olaraq 3 vo 4-cii klasterlords paylanmislar. Bu, 3 vo
6 nomroli genotiplorin malik olduglar1 ISSR
markerlori  osasinda  var. graecum novmiix-
tolifliyino aid digor, 1, 2, 4, 5 vo 7 ndmrali nii-
munalordon  genetik cohotdon  kifayst qodor
forglondiklorini gostorir. Yumsaq bugda geno-
tiplorinin  boylik okseriyysti — 40%-i iglincii
klasterda lokallagmisdir. Var. milturum
novmiixtolifliyine aid 1 vo 2 ndmrali niimunalor
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Sokil 2. ISSR markerlori asasinda 50 yumsaq bugda genotipinin klaster analizi asasinda qruplagdirilmast

istisna olmagqla, digor 5 niimuns (3, 4, 5, 6 vo 7
ndmrali genotiplor), hamginin var. erythrospermum
ndvmiixtslifliyine aid 2, 7 vo 9 ndmrali genotiplor
istisna olmagqla, digor,1, 3, 4, 5, 6 vo 8 nomrali
genotiplor vo var. [lutescens novmiixtalifliyinin
87.5%-ni toskil edon niimunalor (1, 2, 3, 4, 5, 6 va
7 nomrali genotiplar) iciincli klasteri togkil edon
genotiplordir. Bir daha qeyd etmok lazimdir ki, var.
lutescens ndvmiixtoalifliyine aid yegana niimuns, 8
némroli genotip birinci klasterdo yerlosmakla,
genetik strukturuna goro todqiq olunmus var.
lutescens ndvmiixtolifliyine aid diger niimunoe-
lordon tamamils farqlonmisdir.

Dordiincii klaster  var.  ferrugineum
novmiixtslifliyine aid 2, 3 vo 6 némrali va yalniz
var. graecum ndvmiixtolifliyine aid 6 ndmroli
genotiplordon ibarat olmusdur. Nohayst, besinci
klasteri var. ferrugineum névmiixtalifliyine aid 4,
5,7 va var. erythrospermum ndovmiixtalifliyine aid
2, 7 va 9 ndmrali genotiplor togkil etmislor.

Kond tosorriifat: bitkilorinin mohsuldarliginin
artirilmasinda ~ uzaq  hibridlosmonin  rolu
ovazedilmozdir. Belo ki, genetik cohotdon uzaq
olan niimunolorin  hibridlosdirilmasi  zamani
yiksok mohsuldarhiga vo davamlilia malik

genotiplorin meydana ¢ixmast ehtimali yiiksok
olur. Klaster analizinin totbigindo  asas
maqsadlordon biri tadqiq edilon yumsaq bugda
niimunolori arasinda genetik mosafolorin toyin
olunmasidir. Naticolor gostorir ki, yumsaq
bugdanin seleksiyasinda valideyin formasi kimi
bir-birinden eko-cografi cohstdon uzaq geno-
tiplordon istifado olunmasi daha mogsoado-
uygundur.

Belaliklo, cari todqiqat isi osasinda alinan
noticolor  yiiksok heterozis effektino malik
niimunolorin yaradilmasinda istifade oluna bilar.
Eyni zamanda ISSR markerlori otraf miihit
amillorinin tosirlorindon konar olub, bilavasito

niiva genomu soviyyssinde mdvcud olan
polimorfizmi askar etmoys qadir genetik
markerlordirlor. Tadqiqat zamani 50 yumsaq

bugda genotipinin genetik strukturunun ISSR
praymerlori vasitasilo Oyronilmosi naticasinda
genetik miixtaliflik indeksinin yiiksak olmasi
miisahide edilmisdir. ©ldo olunan naticalor
gostorir ki, segilmis ISSR markerlordon Milli
Genbankda saxlanilan bugda ehtiyatlarinin
giymatlondirilmasinde vo 6zok kolleksiyalarin
yaradilmasinda ugurla istifado oluna bilor.
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Ouenka I'eneTnueckoro Paznooopaszus Msarkoii Ilmenunst (7.aestivum L.)
C ITomombio ISSR Mapkepos

C.A. HypneBal, 3.1. AKHCpOBl, M.A. AG6acos"’, X.H. PyCTaMOBl, I'.B. Cagpiros’,
JI:x.M. Omxaru’, @.A. Illeiix3amanosa', C.II. P3aepa’, P. Illapma’

'Hnemumym eenemuueckux pecypcos HAHA
? Bakunckuii 2ocydapcmeennuiii yHusepcumen
7 Mearcoynapoonwiii yenmp no azpapvim uccieO08aHUAM HA 3ACYUNUBLIX MEPPUMOPUSX
(ICARDA), Tawxenm, Y36exucman

B crarbe mpuBeneHs! pe3yabTaThl OLIEHKM T€HETHYECKOro pa3HooOpasus 50 reHOTUNOB MSTKOHM MIICHUIH,
OTHOCAILIMXCS K LIECTH Pa3HOBUIHOCTSM, ¢ ucnoib3oBanueM ISSR mapkepos. 13 12-tu ISSR npaiimepos,
TOJIBKO 7, MPOSIBJIAS BBICOKUH YpOBEHb MOJUMOpP(H3Ma, ObUIM HCIOIB30BAHBI JUIS AAlbHEHIIEro aHajau3a
TCHETHYECKOTO pazHooOpa3us u3ydaembix reHoTunoB. C mpumeHenuneMm 7 ISSR mpaiimepoB mis 50-tu
TCHOTUIIOB ObUIO aMIUIMGHUUUPOBaHO 65 mnomuMopdHbIX (parmenToB. C HOMOLIBIO JIEHAPOTPAMMEL,
IIOCTPOCHHOW Ha OCHOBE HHJEKCAa I'€HETHYECKOro cxoxactBa Hes, reHOTHNBI ObUIM CrpyNIMPOBaHBI B 5
KJIacTepax. Pe3ynbpTaThl KJlacTepHOI0 aHajan3a MOKa3alH, YTO TEHOTHUITBI OJHOW M TOM K€ Pa3HOBHIHOCTH, B
OCHOBHOM, OBUTM OOBEIWHEHB B ONHOW Tpymme. DTO emle pa3 MOATBEPkKAACT BaXXHOCTH HPU3HAKOB
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Pa3HOBUIHOCTEH B celeKiuu. [ eHeTHIeCKH OTAaNIeHHbIE TeHOTUIIBI MOTYT OBITh MCIOJh30BaHbl B KAYECTBE
HCXOHOTO MaTepuaja B celeknuoHHoMm Tmpomecce. llpaiimepsr UBC-811, UBC-841 u UBC-827, ¢
KOTOPBIMU BBISIBJICHBI HAaWOOJbBIIEE KOJUYECTBO AMILIM(UIIMPOBAHHBIX CHEKTPOB, YUCIO MOJTHMMOP(HBIX
(hparMeHTOB, a TakKe BBICOKHE ITOKa3aTelId WHIAEKCOB reHeTHdeckoro pasHoooOpasus (PIC, EMR u RP) u
ypOBeHb MonuMOpdu3Ma MOTYT OBITh PEKOMEHJOBaHbI Kak Haumbojee 3((EKTUBHBIC IS H3YYCHHUS
TCHETUYECKOU CTPYKTYPBI TCHOTHUITOB MSITKOH MIIICHUIIBI.

Kntouesvie cnoesa: T.aestivum L., ecenemuueckoe paznoobpasue, 6omanuueckas pazHosuonocms, ISSR
Mmapxepol

Evaluation of Genetic Diversity in Bread Wheat ( T.aestivum L.)
Using ISSR Markers

S. Nuriyeval, Z. Akparovl, M. Abbasov'?, Kh. Rustamov’, H. Sadigovl, J. Ocaqil,
F. Sheykhzamanova', S. Rzaeva', R. Sharma®

! Institute of Genetic Resources, ANAS
’Baku State University
3 International Center for Agricultural Research in the Dry Areas (ICARDA),
Tashkent, Uzbekistan

Genetic diversity of 50 bread wheat accessions belonging to 6 botanical varieties was studied using ISSR
primers. Only 7 ISSR primers out of 12 which showed a high level of polymorphism were used for the
genetic diversity analysis of the studied genotypes. Sixty five polymorphic fragments were identified with
these primers and cluster analyses divided all genotypes into 5 main clusters according to the Nei’s similarity
index. The results of cluster analysis showed that the genotypes of the same botanical varieties generally
were included into one group. This once again confirms the importance of botanical variety traits in
breeding. Genetically distinct genotypes can be used in breeding as an initial material. The primers UBC-
811, UBC-841 and UBC-827 with the highest number of amplified and polymorphic bands, the level of
polymorphism and the highest value of genetic diversity, such as PIC, EMR and RP were recommended as
the most appropriate primers to study genetic structure of bread wheat genotypes.

Key words: T. aestivum L., genetic diversity, botanical vaieties, ISSR marker
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AMEA-nmin Xobarlari (biologiya va tibb elmlari), cild 69, Ne2, sah. 102-106 (2014)

Naxc¢ivan MR Florasinda Qijilarin Yeni Taksonlari

T.H. Tahbov'", E.S. Novruzova', A.M. Osgarov’

""AMEA Nax¢ivan Bélmasi Bioresusrlar Institutu, Babak kii¢asi, 10, Nax¢ivan 7000, Azarbaycan;
’AMEA Genetik Ehtiyatlar Institutu, Azdalq prospekti, 155, Baki 1106, Azarbaycan;
E-mail: t talibov@mail.ru;enovruzova 32@mail.ru, askerovl @mail.ru

Nax¢ivan Muxtar Respublikasi arazisindon toplamilan Qijilar - Polypodiophyta aid herbari material-
larmin 6yranilmasi naricasinds arazi iiciin avvallar qeyd edilmayan yeni iki fasils, 4 cins vo 5 nov askar

edilmisdir.Yeni fosilolor - Polypodiaceae,

Woodsiaceae; yeni cinslor - Athyrium, Notholaena,

Polypodium, Hymenocystis; yeni novlor - Athyrium distentifolium, Polystichum aculeatum, Notholaena

marantae, Polypodium vulgare, Hymenocystis fragilis.

Acar sozlar: Ali bitkilor, qijikimilar, fasila, cins, név

2011-2013-cii illordo Naxc¢ivan Muxtar Res-
publikasmin miixtolif rayonlarina edilon floristik
ekspedisiyalar zamam toplanilan zongin herbari
materiallarinin toyini vo sistematik tohlili noticosindo
Naxgivan MR florasi iigiin Qujilar (Polypodiopsida)
lizra yeni olan iki fasils, 4 cins vo 5 ndv askar edil-
misdir. Bu tapintilar tokco Nax¢ivan MR florasi {igiin
deyil, biitovlikdo Qafqaz florasinin florogenetik
olagolorinin  aragdirilmasinda boéylik ohomiyyato
malikdir. Onlar tortib olunacaq ‘“Naxg¢ivan Muxtar
Respublikasi floras1” kitabina daxil edilocokdir.

Quilar ali bitkilorin an gadim qruplarindan
olub 6z baglangicint Devon dévriindon gétiiriir (300
milyon il b.e.s.) (Pomun,1934).

Qujilarm diinyada 300 cinss aid 10000-don ¢ox
novii  yayilmisdir ki, onlarin da coxlu nov-
miixtalifliyi vo hayat formalar1 (biomorflar1) asasen
tropik 6lkolorin arazilorindadir.

Bitki ortliylinda, xilisusan mesa bitkiliyinda qij1
novlori osas fitokomponentlordon biri sayilir.
Qujilar arasinda dorman, texniki, qida, homginin
dekorativ shamiyyatli ndvlar ds ¢coxdur.

Son aragdirmalara goro Azorbaycanda qujiki-
milorin (Lycopodiophyta, Equisetophyta, Polypo-
diophyta) 22 fasila, 29 cinso aid 63 (9sgorov, 2005,
2011; AckepoB, bo6pos,1972), Naxgivan MR
florasinda iso 4 fasilo, 7 cinsa aid 15 noviine (Tali-
bov, 2001) rast golinir. Aparilan todqiqatlar notico-
sindo Nax¢ivan MR florasinda yeni fasils, cins va
novlor agkar edilmisdir ki, onlarin da qisa botaniki
vo bioekoloji saciyyosi agagida verilir. Taksonlarin
toyin edilmis herbari niisxolori AMEA Naxgivan
Bolmosi Bioresurlar Institutunun Herbari fondunda
saxlanilir.

WOODSIACEAE Herter — Vudsiyalar

Fosilo Naxc¢ivan MR florasi ii¢lin yenidir.
Onun Azorbaycanda rast golon 2 cinsinden biri
Naxg¢ivan MR orazisindo tapilmigdir.

Hymenocystis C.A. Mey.(=Woodsia R. Br.,
p-p.) — Himenosistis, Vudsiya.

Monotip cinsdir. Qafgazin endemik bitkisidir.
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Fasilo daxilindo Sorqi Asiya mongali digor monotip
cinslo (Protowoodsia Ching) florogenetik slagoya
malikdir.

Holo 1831-ci ildo Qafqaz florasinin gdérkomli
tadqiqatcist K.A. Meyer Vudsiya cinsi {izro ona
moalum olan novlari tohlil edorken Qafqazin Bdyiik
Qafqaz orazisindon, osasen subalp vo alp qursagi
bitkilik qruplasmalarindan (2700 m d.s.h.), an ¢ox
ohangli dag siixurlarindan toplanan niisxalarin bir
sira  morfoloji olamatlori ilo diger vudsiya
novlorindon koskin forglondiyini miioyyon etmis vo
homin névii xiisusi bir cins statusuna — Hymeno-
cystis yiiksaltmigdir. Sonralar “®mopa CCCP”
(®omun, 1934), "dnopa Kaskaza” vo o climlodon
"®nopa Azepbaitmxana” (['poccreiim 1939; Hcaes
u ap., 1950) asorlorinds bu cins vo ona aid olan
nov Woodsia cinsinin torkibinds verilmisdir.

Sonralar A.M. Osgorov (Ackepos, 1986, 2001)
Qafqaz floras1 qjikimilorini monogqrafik tadqiq
edarkon Woodsia cinsi novlerini makromorfoloji,
anatomik, palinoloji vo florogenetik {isullarla todqiq
etmis vo Hymenocystis cinsini barpa etmisgdir.

Hymenocystis fragilis (Trev.) A. Asker. [=
Woodsia fragilis (Trev.) Moore] — Kovrak
himenosistis

Bu nov 04 iyul 2012-ci il tarixde Sahbuz
rayonuna gedilon ekspedisiya zamani Bata-bat
mesosinin - Kegoldag  istiqgamotindoki  orazidon
toplanilmigdir. N&v  Sorq  palidt - Quercus
macranthera Fisch. et C.A. Mey. va Avropa
gormosovu - Fuonymus europaea L. agaclarmin
yanindaki iri daglarin altinda Rhinanthus vernalis
(N. Zing.) Schischk. — Yaz cinqilotu, Alchemilla
amicta Juz. — Bikiilmiis saxduran, Achillea mille-
folium L. — Adi boymadoron, Hypericum scabrum
L. — Kolokotiir dazi, Lathyrus pratensis L. — Coman
giilliicasi, Trifolium caucasicum Tausch — Qafqaz
yoncasi, Onobrychis bungei Boiss. — Bunge xasasi
(esparseti), Melilotus albus Medik. — Ag xasanbiil,
Lotus corniculatus L. — Buynuzlu qurdotu, Astra-
galus glycyphylloides DC. — Sirinyarpaqvari goven



(paxladon) vo bozi taxil ndvlori ilo birlikdo bitir.
AMEA Naxcivan Bolmosi Bioresurslar Institu-
tunun herbari fonduna bu ndv yeni daxil edilir.

Askar edilmis kovrak h. novii Woodsia cinsi
novlorinden induziumun kisagakilli olmasi, yar-
pagm govdays birlosma yerlorinds saxslonmolars
malik olmamasi ilo secilir. Woodsia névlarinds -
ortiik sapsokilli hissoloro boliinmiis olur, yarpaq iso
“bugumludur”. Bundan basqa, kdvrak h. anatomik
qurulusu, sporun, protalin formasi ilo do asanligla
secilir (AckepoB, 1986). Bu nov hoqiqi Qafqaz
(euqafqaz) cografi areal tipine aid olub, Qafqazda
va o climlodon Azarbaycanda yalniz Boyiik Qafqaz
regionundan molum olmusdur (I'poccreiim, 1939;
Osgorov, 2005, 2011; Ackepos, 2001;). Onun Nax-
civan Muxtar Respublikasi arazisindon askar edilon
tapintisi Conubi Qafqazda yegans yayilma saho-
sidir. Bu tapinti Qafgazin florogenezi iigiin ¢ox
ohomiyyatlidir vo Nax¢ivan Muxtar Respubli-
kasinin  “Qirmiz1  kitabimmin” 2-ci nosrina daxil
edilmalidir.

ATHYRIACEAE Ching - Qalxansizlar

Athyrium Roth — Qalxansiz

Cins Nax¢ivan MR florasi ii¢lin yenidir.

Bu cinso aid olan Athyrium distentifolium
Tausch ex Opiz [A4.alpestre (Hoppe) Clairv.] — Sari-
lonyarpaq gq.névii 10 iyun 2012-ci il tarixdo eks-
pedisiya zamani1 Sahbuz rayonunun Bigonok meso-
sinin Sarxanbigon orazisinden toplanilmigdir. Bitdiyi
yer mesada nisboton qayaliqli, torflu va riitubastli bir
yer olub, Quercus macranthera Fisch. et C.A. Mey. -
Sorq palidi, Acer campestre L. — CO6l agcaqayini,
Crataegus monogyna Jacq. — Biryuvali yemisan,
Lallemantia iberica (Bieb.) Fisch. et C.A. Mey. —
Giircli lalemantiyasi, Ajuga genevensis L. — Cenevra
dircayi, Geranium sylvaticum L. — Mesa atirsahi,
Draba nemorosa L. — Mesolik yastiqotu, Solenan-
thus circinnatus Ledeb. — Qivrim borugicok, Lathy-
rus pratensis L. — Comon giilliicasi, Ranunculus
napellifolius DC. — Ac1 qaymaqgigok, Elytrigia
heidemaniae Tzvel.- Heydeman ayrigi, Aegilops
cylindrica Host — Silindrvari  bugdayiot, Bromus
scoparius L.- Siiplirgavari tonqalotu vo s. novlarls
birlikdo bitirr. AMEA Naxgivan Bolmosi
Bioresurslar Institutunun herbari fonduna bu név
yeni daxil edilir.

Azorbaycanda nadir név hesab edilir vo bir
neco yayilma sahosindon molumdur. Ona asason alp
va subalp qursaqda d.s. 1500-3000 m hiindiirliikdo
rast golinir. Bizim tapmt1 Kigik Qafqazda — Qosqar
— cay vadisi vo Simali Ermenistan orazilorinden
molum olan saholoro yaxindir (Ackepos, 2001).
Naxcivanda bu cinsin agagi hiindiirliiklords, asason
meso bitkiliyi torkibindo yayilan A. filix — femina
noviiniin do tapilmast miimkiindiir.

Ortiik zoif inkisaf etmis vo ya yoxdur; yarpagim
seqmentlori ucdan kiitdiir; Kokiimsovu  diiz;

Naxg¢ivan MR Florasinda Qijilarin

yarpaglar uzunsov — nestorsokilli; saplagi pordocik-
larla ortiilan; soruslar budaqglanan damarlarin ucuna
yaxin yerloson; 60-100 sm-dok hiindiirliiyiinde
yiiksok dag, subalp va alp qursag bitkisidir.

Holarktik cografi areal tipino aid mezofit
bitkidir. 2n=80.

ASPIDIACEAE Mett. ex Frank.
Dryopteridaceae Ching) — Aspidilor

Dryopteris Adans. s.str. — Ay1dosoyi

Naxc¢ivan MR-ds bu cinsin bir névii malum idi
— Dryopteris filix — mas (L.) Schott (Osgorov, 1981;
Talibov, 2008; AckepoB, 1977). Oraziden cinsin
daha bir novii toplanilmigdir: D. oreades Fomin [D.
abbreviata (DC.) Newm. ex Monton] — Yaylaq
ay1dosoyi.

Bu ndv ekspedisiya zaman1 26 may 2011-ci il
tarixdo Culfa rayonun Orafss kondi yaxinligindaki
Xozinadors orazisindon toplanilmisdir. Orazi vaxti
ilo six meso olmus, lakin malum hadissler zamani
ohali torafindon nisbaton dogranilmisdir, lakin son
illor demok olar ki, tam barpa olunmusdur. Bu név
yalmz  Sorq palidinin tomiz  formasiyasinda
Saxifraga pontica Albov. — Pont dagdoloni, Nepeta
grandiflora Bieb.- Irigigok pisiknanosi, Achillea
millefolium L. — Adi boymadoran, Hypericum scab-
rum L. — Kolokotiir dazi vo Heracleum pastina-
cifolium C.Koch — Siirtiikyarpaq baldirgan, Filipen-
dula ulmaria (L.) Maxim. — Qaraagacyarpaq qus-
qgonmaz, Bupleurum polyphyllum Ledeb. — Coxyar-
paq okiizbogan, Geranium tuberosum L. — Yumu-
rulu otirsah ilo birgo bitorok, I yarusda yerlosir.
AMEA Nax¢ivan Bélmosi Bioresurslar Institutu-
nun herbari fonduna bu ndv yeni daxil edilir.

Bu noviin Qafgazda vo o climlodon Azorbay-
candaki areal1, asason Boyiik Qafgazin yiiksok dag
qursaqlari, xiisusen alp va subalp bitkiliklari ti¢lin
saciyyovidir. Kicik Qafqazda nadir bitki sayilir,
GOy — g0l otrafindan molumdur (Ackepos, 1977,
2001).

Induziumu bozumtul, yetisonds hissolora bo-
liinmayon-qdvsvari; yarpaqciqlart  yarimdairovi,
saplagi qisa, bozumtul pulcuqglarla ortiilii; yarpag-
lar1 uzunsov-nestorvari, agig-yasildir; birinci sira
seqmentlari saplaqciqsiz, asagidakilar uzunsov, yu-
xaridakilar nestorsokilli; sonuncu sira seqmentlori
kiit, zaif disciklidir; sorusu iridir, six yerlagondir

Umumgqafqaz areal tipli, asason litofil, mezofit
bitkidir. 2n=82.

Polystichum Roth — Cargavor

Cinsin Azorbaycanda yayilan 9 ndviinden
Naxgivan MR florasi iigiin 1 név molum olmusdur
— Polystichum lonchitis (L.) Roth (Osgorov, 1981;
Talibov, 2008). Nax¢ivan MR - in florasi, bitkiliyi
vo faydali bitkilori hagda macmuads Nax¢ivan MR-
do bu cinsin digor ndviiniin — P. aculeatum (L.)
Roth yayilmasi gostarilsa do (Osgorov, 1981),
sonralar bu region tigiin gostorilmayib.

(incl.
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P. aculeatum (L.) Roth [P. lobatum (Huds.)
Bast.] — Tikanciqli corgavor

Bu nov 11 iyul 2012-ci il tarixde Culfa rayo-
nunun Obraqunus kondi yaxinligindaki Ormommeod
piri orazisinden toplanilmigdir. Qayaliq bir vadi
olan bu orazido Jumiperus foetidissimaWilld. -
Agiriyli ardic,Celtis tournefortii Lam.— Turnefor
dagdagani, Ulmus glabra Huds.- Hamar garaagac,
Amygdalus fenzliana (Fritsch) Lipsky, Zygophyllum
fabago L. — Adi halmal, Rosa canina L.- Adi itbur-
nu vo s. agac va kollarin amoalo gotirdiyi bir biotop-
da qaya catlarindan toplanilmigdir. Otrafinda mamir
vo Saxifraga cymbalaria L. — Tilli dasdslon novii
var idi. AMEA Naxc¢ivan Bolmoasi Bioresurslar
Institutunun herbari fonduna yeni daxil edilir.

Bu tapintt homin ndviin Nax¢ivan MR
orazisinde yayilmasim tosdiq edir vo “Nax¢ivan
florasia” daxil edilacokdir.

Yarpaqglart uzunsov — nestorvari, dorivari;
damarlar1 2-3 c¢ongoalvari budaglanan; sorusu
damarlarin ortasinda vo ya azca yuxarida yerloson;
induziumun konarlar1 digciklidir, yarpaqglari qisa

saplagli, qaidesine dogru daralandir, cod
dorivaridir;  saplagi  bozumtul  pardaciklorle
ortilliidiir. Ikinci sira seqmentlori  gaidasindo

pazvari, iti olub saplaqcigsizdir, iti qulagciglidir;
ikinci sira seqmentlorindon on asagidaki (yuxari
corgoado) galanlardan iki dofo boyiikdiir.

Palearktik cografi areal tipine aid olub mezofil
mesa Dbitkisidir, onun mezokserofit formalarina
nisboton quraq — mesodon konar orazilordo rast
golinir.

SINOPTERIDACEAE Koidz. —
Sinopteridilor

Bu fosilodon Azorbaycanda rast golon 2 cins-
don (Cheilanthes Sw., Notholaena R. Br.) Nax¢ivan
MR orazisinds Cheilanthes cinsi malum olmusdur
(AckepoB, 1977, 1986, 2001; Talibov, 2001;
Askarov, 2013). Ekspedisiya zamani digor cinsin
ndvii do toplanilmigdir.

Notholaena R. Br. — Yalanciortiik

Cins Naxg¢ivan MR floras: iiglin yenidir. Azar-
baycanda molum olan 1 névii Nax¢ivan arazisinden
ds toplanilmisdir.

Notholaena marantae (L.) Desv. — Marant
yalang10rtiik.

Bu nov 13 iyul 2011-ci il tarixds Ordubad
rayonuna gedilon ekspedisiya zaman1 Gilancay vo
Bilov kondi yaxinligindan toplanilmigdir. Orazi
Gilancaymn qayali dagh sahesindo qaya altindaki
nomli yerden toplanilmisdir. Bitkinin bitdiyi yerin
yaxinliginda, yalmz Stachyslavandulifolia Vahl. —
Lavandayarpaq poruq ve Capparis herbacea Willd.
— Otvari kovor novlari bitmisdir. AMEA Naxgivan
Bolmoasi Bioresurslar Institutunun herbari fonduna
bu ndv yeni daxil edilir.

Noviin bu tapintiya yaxin areali Zongilan
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rayonu, Sayifli kondi otrafidir (Ackepos, 2001).

Yarpaqlar1  ikiqat lslokvari, uzunsov —
nestorsokilli, dorivari, {ist torofdo asasen ¢ilpaq,
yasil, altda iso poardaciklorle six drtiilondir; sonuncu
sira seqmenglori uzunsov, ucdan doyirmi, tam
konarlidir. Ust torofdo ¢ilpaq, yasil, alt torofdo iso
six tiikcikliidiir; damarlanmasi bir nego dofo
¢ongolvari budaqlanandir.

Conubi palearktik cografi areal tipino aid,
litofil, mezo-kserofit bitkidir, 2n=58.

POLYPODIACEAE Bercht. et J. Presl -
Sirinkok qujilar

Fosilo Naxgivan MR florasi ii¢lin yenidir.
Azarbaycanda 1 cinsi var.

Polypodium L. — Sirinkok

Cins Naxcivan floras1 iigiin yenidir. Cinsin
Azorbaycanda yayilan 2 ndviindon biri Naxgivan
MR arazisinds askar edilib.

Polypodium vulgare L. — Adi sirinkok.

Bu név 12 iyun 2013-cii il tarixdo Ordubad
rayonunun Kilit kondi orazisindon toplanilmisdir.
Yayilma yeri Soyuq dagin otoyindoki mesos- kolluq
sahosindoki 1046 m d.s.h. orazini ohato edir. N
38°88.501"°, EO 46°09.911°". Bitki qaya arasindaki
six mamirla ohato olunmus voziyyotdo bitmisdir.
Orazinin mesd - kolluq sahasindo Betula pendula
Roth - Oyilon tozagacinin iistiin oldugu forma-
siyada osason Celtis caucasicaWilld. — Qafgaz
dagdagan1, Rosa canina L. - it itburnu, Jasminum
fruticans L. — Kolvari jasmin, Cotoneaster saxatilis
Pojark. - Qaya dovsanalmasi, Lonicera iberica
Bieb. - Giircli doqquzdonu va s. kollara rast galinir.
Adi sirinkok AMEA Naxg¢ivan Bolmoesi Biore-
surslar Institutunun herbari fonduna yeni daxil
edilir.

Polimorf névdiir, Azarbaycanda 2 yarimndvii
va bir ne¢o ndvmiixtalifliyi vardir. Nax¢ivan MR
orazisindon toplanilan herbarilorin dyronilmosi
gostorir ki, onlar P. wvulgare noviniin tipik
yarimndviing aid olan — var. attenuatum Milde (arid
meso va kolluglar ii¢ilin saciyyavi olan) vo Avropa —
Qafgaz arealli daha kserofit, litofil P. wvulgare
ssp.rotundatum (Milde) A. Askerov yarimnoviiniin
var. rotundatum Milde noév miixtolifliyine aiddirler
(AckepoB u mp. 1972; Ackepos, 2001).

Nax¢ivan MR-in Qapiciq dagi (3906 m)
orazisindon Botrychium Ilunaria (L.) Swartz. —
Yarimay salximotu ndviiniin tapildigi  qeyd
olunmasia (®nopa Apmenuu, 1954) baxmayaraq,
bizim homin oraziys etdiyimiz ekspedisiyalar
zamani, bu név holo do oradan askar edilmomisdir
vo ona gora do Nax¢ivan MR taksonomik spektrino
daxil edilmomigdir (Talibov va b., 2008).

Belaliklo, Nax¢ivan MR florasi {igiin yeni 2
fosilo (Athyriaceae Ching — Qalxansizlar,_Polypo-
diaceae Bercht. et J. Presl — Sirinkok qijilar), 4 cins
(Athyrium Roth — Qalxansiz, Hymenocystis C.A.



Mey. — Himenosistis, Notholaena R. Br. — Yalangi-
ortik, Polypodium L. — Sirinkék) va 5 ndv
(Athyrium. alpestre (Hoppe) Clairv, Hymenocystis
fragilis (Trev.) A. Asker. — Kévrak h., Polystichum
aculeatum (L.) Roth  — Tikancigli cargovar,
Notholaena marantae (L.) Desv. — Marant
yalangiortik  va Polypodium vulgare L. — Adi
sirinkdk) olave edilmigdir.
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Hosble Takconsl Bo diope HaxubiBanckoii AP

T.I'. TaasiGos', 3.C. HoBpy3oBa', A.M. Ackepos’

! Unemumym 6uopecypcos Haxuvisanckozo omoenenus HAHA
2HHcmumym eenemuyieckux pecypcogs HAHA

B pesynprare m3zyueHus repOapHOro mMaTtepuaia 1o MamopoTHUKOOOpasHbIM pacteHusM (Polypodiopsida),
coOpaHHOTO Ha Tepputopuu HaxusiBaHCKON ABTOHOMHOHW PecnyOnvku, BBISBICHBI 2 HOBBIE CeMEHCTBa, 4
poma m 5 BHIOB, paHee HE OTMEUEHHBIE I JTOTO pErruoHa: HOBBIE cemeiictBa — Polypodiacea,
Woodsiaceae,; noBbie ponsl -Athyrium, Notholaena, Polypodium, Hymenocystis, HOBbIC BUIBI - Athyrium
distentifolium, Polystichum aculeatum, Notholaena marantae, Polypodium vulgare, Hymenocystis fragilis

Knroueevie cnosa: Bvicuue pacmenue, nanopomuukoobpasuvle, cemelicmso, poo, 6ud
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New Fern Taxa of Autonomus Republic of Nakhchivan
T.H. Talibov', E.S. Novruzova', A.M. Asgarov’

! Institute of Bioresources, Nakhchivan section of ANAS
? Institute of Genetic Resources, ANAS

During systematic review, taxonomic determination of herbarium materials collected from floristic
expeditions to various regions of the Nakhchivan Autonomous Republic we found families, species which
are new for to the region. New families- Polypodiaceae, Woodsiaceae; new genius — Athyrium, Notholaena,
Polypodium, Hymenocystis, new species — Athyrium distentifolium, Polystichum aculeatum, Notholaena
marantae, Polypodium vulgare, Hymenocystis fragilis

Kev words: Higher plants, ferns, families, genius, species
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Abseron Saraitinds Poroza Evkaliptinin (Eucalyptus porosa Miq.)

Bioekoloji Xususiyyatlari Vo Coxaldilmasi

T.S. Mammadov, S.B. Bagirova*

AMEA Dendrologiya Institutu, Mardakan gasabasi, S.Yesenin kiic., 89, Baki AZ1044, Azarbaycan;

*E-mail: samira.bagirova.2013@mail.ru

Magalada Poroza evkaliptinin (Eucalyptus porosa Mig. ) toxumla cgoxaldilmasi, 1-3 illik bitkilarin to-
xumlarmin ciicarms faizi, fenologiyasi, dinamik inkisafi, ¢cicaklama va meyva amala gatirma biologiyasi
Oyranilmisdir. Ekoloji amilloars davamhhiginin tadqgiqinds malum olmusdur ki, Abseronun torpaq-ig-
lim soraitina davamh bitkidir. Abseronda yasillasdirmada, park va baglarda tak akinlards, batag-

hglarin qurudulmasinda istifadasi magsadyonltdur.

Acar sozlar: Poroza evkalipti, dinamik inkisaf, fenologiya, stratifikasiya, morfologiya, davamliiliq

GIRIS

Son illordo respublikamizda yenidonqurma,
abadlasdirma islorinda, yeni salinan park vo bagla-
rn yasillagdirilmasinda diinya florasindan gotiril-
mis bozok bitkilarindan istifade mihim shamiyyat
kash edir. Danizkonar1 orazilords yasilliglarin salin-
masinda, burada olan batagliglarin qurudulmasinda
asason Evkalipt cinsino aid bozi ndvlordon ¢ox
genis istifads olunur.

Sakil. Eucalyptus porosa Migq.

Bu magsadlo Araliq donizi 6lkalorinin florasin-
da genis yayilmis Poroza evkalipti néviinin gigayi-
nin, ¢atirinin dekorativliyina géro Abseronda, elaca
do respublikamizin bazi rayonlarinda yasillagdir-
mada istifadosi mogsadi ilo 2011-ci ildo Barselona
Botanika bagindan (Ispaniya) alinmis toxumlarin
bioekoloji xususiyyatlori vo goxaldilmasi istiqgamo-
tinds todgiqat isi aparilmigdir.

Tadqiq etdiyimiz Poroza evkalipti (Eucalyptus

porosa Mig. (Myrtaceae Eucalyptus porosa Mig.
Ned. Kruidk. Arch. iv. (1859) 131.)) - Marsin (Myr-
taceae R.Br.) fasilosinin Evkalipt (Eucalyptus L.
Herit.) cinsino aiddir. Marsin fosilesino 140 cins
(feyxoa, marsin, evkalipt va s.), 3000 név daxildir.

MATERIAL VO METODLAR

Toadqiqat apardigimiz Eucalyptus porosa Mig.
— Poroza evkalipti homisoyasil, oxillik agac olub,
vatoni Avstraliyadir. Araliq donizi sahillorinds olan
orazilords genis soraitds okilib becarilir. Vatoninda
hindurliyd 15-18 m-o catir. Govdoesinin qabig
boz-gonur rangli, six ¢atirli agacdir (Mommodov,
Agamirov, 2000).

Poroza evkaliptinin toxumla coxaldilmasi
mogsadi ilo toxumlar yazda vs payizda sopilmisdir
(Mammadov, 2001). Payiz mévsiimiinds toxumlar
sahaya sopilona goadoar laboratoriya soraitinds torflu
qutucuglarda saxlanilmig, noyabr ayinin 2-ci on-
gunliylnda (istixna saraitinds) torpaga sopilmisdir.
Torpagin torkibi yarpag cirintlsi, bag torpagi,
torf, qum qarigigindan ibarat olmagla 2:2:1:1 nisbo-
tindo hazirlanmisdir. 1m? sahoyo 380-470 odod
toxum sopilmisdir. Bitkinin gida sahasi 1,5x 2 m,
toxumun sopin dorinliyi isa 5-7 mm olmusdur.
Birinci il akina qullug edarkan suvarma 16-18 dofo
aparilmus, alaglar tomizlonmis vo torpaq yumsaldil-
migdir. Sonraki aylarda suvarilma azaldilmisdir.
Moardokan dendrarisinds sirin su vo ya kanal suyu
ilo 5-7 gundan bir saho 200-300 g kemir unversal
qarisigl ilo suvarilmigdir. Yay movsiimiindos bit-
kilorin diblori vaxtasiri yumsaldilmig, alagdan to-
mizlonmis, torpagin tst qatt 3-5 sm qalinliginda
torpaq vo torfla ortiilmisdir. Evkalipt bitkisinin
okildiyi saho butinliklo meneral maddalorlo tamin
edilmis, nvbati ildo 1 m? sahoys 40 g heyvan pe-
yini, 15-25 q kalium duzu vs 30-60 g superfosfat
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glbrasi su ilo garigdirilib mohlul halinda verilmis-
dir. Sonraki illards alagdan tomizlonms va torpagin
yumgaldilmasi 3-4 dofoys endirilmigdir.

Poroza evkaliptinin toxumlarindan ilkin clicar-
tilor 15-20 giin arzinds gériinmoys baslayir. Poroza
evkaliptinde tumurcugun sismosi aprel aymin 1-Ci
ongunliytinds miisahids olunmusdur. Yarpaqglama
may ayinin 3-cll ongunliyinds baslamisdir. Mardo-
kan dendrarisindo poroza evkaliptinin birillik
yarpaqlarinin uzunlugu 3,2-4,8 sm, eni iss 1,9-2,4
sm-o catmusdir. 1-ci il yarpaginin say1 14 oadad, 2-Ci
il 23 odad, 3-cli il 39 odod olmusdur. Yarpaglari
oyilmis formada, tiind vo ya agig-yasil ronglidir.

Yetkin evkalipt agaclarinin ¢igoklomasi iyun
aymin 1-ci onglnllyiindon baslayib, avqust ayinin
1-ci ongunlilyunodok davam etmisdir.

Bitkilorin ontonogezds bu faza mihim sha-
miyyat kosb edir. Introduksiya olunan bitkilorin
cicoklomo fazasina daxil olmasini introduksiyanin
nailiyysti hesab etmok olar vo o, bitkinin inkisa-
finin osas bioloji meyarlarindan biridir. Ik ¢i¢ok-
loma middati eyni zamanda introduksiya montages-
sinin iglim xususiyyatlori ilo do olagosli olaraq izah
olunmalidir (banuukosa, Xseapnng, 1981). Todgi-
gat zamani yaslh niisxalor (zorinds do miisahidalor
aparilmigdir. Malum olmusdur ki, poroza evkalipti
4-5 yaginda ilk ¢igokloma fazasina daxil olur. Bu
muddatds  gicokloma tok-tok miisahide olunur.
Qeyd etmok lazimdir ki, 3-5 yash bitkilori bir
yerdon basqa yera koglrdikds birinci ildo gigoklo-

Abseron Saraitinds Poroza Evkaliptinin

mir, ikinci ildo kitlovi ¢igoklomo miisahids olunsa
da, meyvavermo zaif olur vo ya he¢ olmur. Poroza
evkaliptinin Abseron soraitinds kiitlovi gigoklomasi
5 yasindan sonra iyun ayimdan baslayaraq, iyul
aymin 3-cl ongunlilyiinadok davam etmisdir.

6 yasindan sonra meyvalari avqust-sentyabr
aylarinda yetisir vo hor il toxum verir. Poroza
evkaliptinin meyvasinin uzunlugu 4 mm, eni 2 mm,
diametri isa 1,8-4 mm olcuds olub, agiq gahvayi
rongds, qutucuq formasindadir (Mommodov,
2002). 1-3 illik poroza evkalipti tizarindo miisahido
apardiqda boy artiminin gedisatina asasen muisyyan
olundu ki, ilk illordo boy artimi 38+3 sm olmus,
Oomrinun ikinci ilinds bitkinin boy artimi prosesi
dinamik olaraq yiiksolmis 61+2 sm, Uginci ilds iss
inksaf 76+1 sm-o ¢atmisdir. 3 illik bitkinin Gmumi
boy artimi 175 sm olmus vo mioyyan eilmisdir ki,
bitki ikinci ildo daha yaxsi inkisaf edir.

Abseron soraitinds 12 yasli poroza evkaliptinin
hindurluyd 7-10 m-a godor olmusdur. Miisahidalor
naticoasinds milayyan olundu ki, Abseron saraitindo
poroza evkalipti yaxsi boyiyiir vo har il illik
normal boy arttmi verir. BOylimo oSasen yaym
ortalarina godor davam edir. Maksimum boy artimi
iyunda miisahido olunur ki, bu illik boy artiminin
60-70%-ni toskil edir, sonraki doévrdo uzununa
bdyuma nisbatan zaifloyir vo dayanir (Mammadov,
2010). Mardokan Dendrarisinds poroza evkaliptinin
vegetasiya dovru 190 giine godar davam edir. Yay
arzinds bdyuyen budaqlar oduncaglasir.

Cadval 1. Paroza evkaliptinin yarpaqlarinin morfoloji gostaricilori

Yarpaglarin say1 (adad)

Yarpaglarn él¢iisii (sm)

L1il 2il il

uzunlugu eni

14 23 39

3,2-4,8 1,9-24

Cadval 2. Paroza evkaliptinin fenoloji inkigaf fazasi

Tumurcuqlarin Yarpaglarmn

Cicaklama

Cicaklamanin Meyvalarin

sismasi acilmasi baslangici

kutlavi

qurtarmasi muddati (guin) yetismasi

11.1V+2 23.V+3 9.VI+2

28.VI+3

4.VIl+2 25 8.XI1+2

Hiindurluk (sm)

80

70

(18]

50

40

30 -

20

10

o

1

illar

2 3

Qrafik 1. 1-3 illik poroza evkaliptinin boy artimi
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Cadval 3. Mordokan dendrarisinds Poroza evkaliptinin illik boy g6storicilori (sm.) (orta naticalor)

Hundurlik (sm) 1llik boy inkisafi - Boyiimonin tarixi Boyumenin davam etdiyi Illik boy artimi (sm)
baslanmasi sonu muiddat (guin)
9 14.1V+2 3.X+2 169+1,4 60,0+0.71

Abseronun torpag-iglim saraitine uygun olaraq
1-3 illik poroza evkaliptinin koklorinin torpagqda
yerlosmo xiisusiyyotlori vo morfologiyasini 6yro-
narkan, 2 illik bitkinin kdk sistemi torpaqdan qazi-
lib gixarilmig, yan koklor sayilmig, molum olmus-
dur ki, kok sisteminin uzunlugu 25 sm-o catir.

Ugillik bitkinin asas kokiiniin uzunlugu 35 sm,
1-ci daracali yan kokloarin say1 8 adad, uzunlugu isa
26-28 sm, kok bogazinin diametri 0,7-1,0 sm
olmusdur. 2-c1 daracali yan koklorin say1 iso 12
odod, uzunlugu 10 sm-o gatarag, asason torpagin
qida maddalari ilo zangin olan qatinda yayilmigdir.
Qeyd etmok lazimdir ki, kok sistemi formalasdiqca
bitkinin yeriistii hissasinin intensiv  boyilimasi
miisahids olunur (Konecuukos,1971).

Todgiq olunan poroza evkaliptinds mil kok
sisteminin olmas1 Abseronun quru subtropik iglim
soraiti Ugun alverislidir. Belo ki, kok doarina islo-
dikco asagi qatlarda yeralti sulardan daha somarali
istifado edir, digor torofdon iso kokln darins islo-
mosi yetkin bitiklorin yasillasdirma moagsadi ilo
kogurilmasine manegilik toradir. Odur ki, mil kok
sistemino malik olan bitkilorin 2-3 yasdan gec ol-
mayaraq lazimi sahoya koglrilmasi magsadyon-
ladar.

Tadgigat zamani poroza evkaliptinin muhit
amillorino davamliligi da Oyronilmisdir. 2013-ci
ildo havanin hoararatinin -6°C-ys diismosi poroza
evkaliptino do tosirsiz otiismomisdir. 1-3 illik
bitkilorin 17,5%-i kok bogazina qadar mohf olmus-
dur. Mart-aprel aylarinda qurumus va zodolonmis
g6vdalar kasildikds may ayinin 2-ci ongunliyiinds
tozo pohrolor omolo golmis, lakin homin ildo do
cicok agmamigdir. 1-ci vegetasiya ilinin sonunda
pohralordon omoalo golmis zoglarin uzunlugu 80-
110 sm-o catmusdir. Cari ildo Abseronda sort
saxtalar miisahido edilmodiyi halda da (-8-12°C)
poroza evkalipti ilo yanas1 digor ndvlor do kitlovi
qurumast miisahido edilmisdir. Buna sobob
yagintinin miqdarinin koskin azalmasi, bitkiys tolab
olunan nisbi ritubatin ¢atismamasi olmusdur.

Poroza evkalipti Abseronda yay moévsumuni
yaxst kecirir, +34°C, +36°C temperatura davamli-
dirlar. Riitubatsevan bitki oldugundan ¢avan novlari
(3-5 illik) asason isti yayda giinasir1 suvarilmalidir.

Statistik molumatlara goro poroza evkalipti

yasillasdirmada istifade edilmaklo yanasi, sonaye-
nin muxtslif sahalorinds do yararhdir. Yarpaglarin-
daki efir yagmin torkibindo olan 45-60%-o godor
sineoldan farmakologiya sahasinds, nofas yollarinin
tomizlonmosindo, allergiyada, antiseptik gticlonmo-
do genis istifado olunur. Evkalipt yarpaglarindan
alinmig mohlulda tiind yasil rongli, 70%-o godor
efir yaglar1 vardir ki, ondan yuxart nafas yollari
Ucun sakitlosdirici vo inqgalyasiyaedici dormanlar
hazirlanir.

NOTICO

Tadgigat zaman1 molum olmusdur ki, poroza
evkalipti Abseronun torpag-iglim soraitine davamli
bitkidir, torpag-iglim soraitindon asili olaraq bdyu-
mo Vo inkisaf fazalarinda 6z veatoni ilo migaisado
forgli olamotlori oks etdirir. Temperaturun koskin
dayisilmasina az dozimludir. Abseronda yasillas-
dirmada, park vo baglarda tok okinlords, bataqlig-
larin qurudulmasinda istifadasi magsoadyonludiir.
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Buoskosornueckue Ocodennoctu u Pasmuoskenue Ipkaaunta Iloposa (Eucalyptus porosa Miq.) B
YciaoBusx Anuiepona

T.C. Mamenos, C.b. baruposa

Unemumym oenoponocuu HAHA
B cratee m3yueno pasmMHOkeHHe sBKamumnrTa moposa (Eucalyptus porosa Mig.) cemenammu, MpoIEHT
npopocTa CCEMsH 1-3-netHux paCTeHI/Iffi, (l)eHOJ'IOFI/Iﬂ, AVMHAMUKA pa3BUTUS, ouoJiorus IOBETCHUA U
06pa30BaHHe mioga. B PE3YyIbTATC UCCIICAOBAHUA YCTOfI‘{HBOCTH K 5KOJOT'HY€CKHUM (baKTopaM BBISIBJICHO,
YTO PaCTEHHUE SBJISETCS YCTOMYMBBIM K IMMOYBEHHO-KJIMMATHIECKUM (akTopam Ammiepona. LlerecoobpazHo
€ro HMCHOJBb30BaHUC AJId O3CJIICHCHUA AHIJ.IGpOHa, CANHUYHBIX IOCCBOB IMAPKOB M CaJA0B, OJId OCYLICHUA
00J10T.
Knroueswle cnosa: Dexanunm noposa, Ounamuunoe pazsumue, Genonro2us, cmpamuuxkayus, mopponoaus,
YCMOou4YU8oCmy

Dynamics of Growth and Development of Eucalyptus porosa Miq. in Absheron Conditions
T.S. Mammadov, S.B. Bagirova
Institute of Dendrology, ANAS

Propopgation of Eucalyptus porosa from seeds, percentage of seed germination in 1-3 year old plants,
phenology, dynamics of development, flowering and fruit formation have been studied. The studied species
was resistant to soil and climatic factors of Absheron. It is advisable to use it for landscaping Absheron,

single sowing in parks and gardens and draining swamps.

Key words: Eucalyptus porosa, dynamic developments, phenology, stratification, morphology, stability
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Ziilal Markerlorls Yumsaq Bugdanin Seleksiya Istiqgamatlorinin Todqiqi

Q.M. Hasonova*, 9.Y. Karimov, A.M. Abdullayev

KTN ET Okingilik Institutu, Pirsagi gasabasi, 2 Ne-li sovxoz, Baki AZ 1098, Azarbaycan;

*E-mail: gqasanova53@mail.ru

Taqdim olunan moqalo yumsaq bugdanin seleksiya sortlarinin gliadin bloklarina asason analizino hasr
olunmusdur. Miisyyan edilmisdir ki, 6yranilon sortlarin genotiplorinds an ¢ox tasadiif olunan Gld 145,
Gld 1B1 blok komponentlori yiiksak don keyfiyyatinin markerloridir. Son dovrlords yaradilan yeni
sortlarda Gld 142, Gld 1410, Gld 1B3 va Gld 1B 21 qliadin blok komponentlarina tasadiif edilir. Bu iso
miiasir seleksiyanin asas istiqamatinin sortun abiotik vo biotik amillara davamliliq, mahsuldarhq va
miidyyan qadar da keyfiyyat gostoricilarinin yiiksaldilmasino yonaldiyini gostorir.

Acgar sozlor: Yumsaq bugda, ziilal markerlor, qliadin, seleksiya

GIiRiS

Diinya ohalisinin saymm 2025-ci ildo 10
milyarda yaxin olacagr gozlonilir ki, bu da
insanlarin qidaya olan tolobatini1 6days bilacok
yiiksok potensiala malik, iqtisadi cohstdon somarali
vo ekoloji tomiz okingilik sisteminin islonib
hazirlanmasi problemini qarsiya qoyur (Dyson,
1999).

Asag1 okingilik moadoniyyati va sortun becorma
texnologiyasinin pozulmasi yiiksok keyfiyyatli don
mohsulunun alinmasina manegilik téradir. Digor
torofdon, miioyyon torpag-iglim soraitine uygun,
yiiksok adaptasiya qabiliyyatine malikj sortlarin
yaradilmas1 seleksiya qarsisinda duran vacib
masalalordondir. Genotipik xiisusiyystlorden basqa,
sortun keyfiyyot gostoricilorino miihit amillorinin
do giiclii tosiri vardir (Ilatumnosa, 1977).

Bugda bitkisi diinyanon 43 &lkesinds 1
milyard ohalinin gidasinin osasini togkil edir. O,
insan orqanizminin kaloriys olan ehtiyacinin 20%-
ni O0doyarak, qusculuq vo heyvandarliqda da genis
istifads olunur (Drigider, 2007). Hal-hazirda ¢orok
vo digor momulatlarin hazirlanmasinda toxminon
95% yumsaq bugdadan (T.aestivum L.) istifado
olunur (Nawroz Abdul-Razzak Tahir, 2008).

Bu baximdan, miiasir bugda seleksiyasinin
qarsisinda duran asas maqsad yiiksok adaptasiya
gabiliyystine  malik, mixtslif torpag-iqlim
soraitlorindo  mohsuldarhigini  vo  yiikksok don
keyfiyyatini qoruyub saxlaya bilacok, biotik va
abiotik amillors davamli sortlarin yaradilmasidir.
Bu problemin hollinds genetik markerlorin
totbiginin boyiik ohomiyyati vardir. Bu markerlor
ilkin valideyn ciitlorinin toyinindon baslayaraq,
hibridlesmanin naticasi kimi alinan populyasiyadan
genotiplorin mogsadouygun, yoni yiiksok tosorriifat
ohamiyyatloriine malik niimunalarin segilmasinda
tatbiq oluna bilar. Bels yanasma {isulu sort yaranma
miiddstini qisaltmaqgla keyfiyyotli niimunslorin

segilmosino zomin yaradir. Okingilik Institutunun
Tortor Bolga Tacriibs Stansiyasinda (BTS) yumsaq
bugdanin seleksiyasinin istiqgamotinin miioyyon
edilmasi  vo  noticalorinin  qiymatlondirmasi
moqsadilo generik markerlordan istifads edilmisdir.
Bunun ii¢lin yumsaq bugda sortlar1 gliadin ziilalinin
elektroforeqrammina asason todqiq edilmisgdir.

TODQIQATIN MATERIAL VO METODLARI

Todqiqat material kimi, seleksiyagt A.M.
Abdullayevin uzun illor diinya yumsaq bugda
seleksiyasina moxsus sortlari hibridlosmakls alinan
hibrid populyasiyalarindan se¢mo naticoesindo
yaratdig1r sortlar gotiiriilmiisdiir. Sortlarin tadqiqi
gliadin  ziilalmin  elektroforeqtik  analizino
osaslanmigdir. Tadqiqatda Azeri, Bayaz, Murov,
Murov-2, Saba, Teroqqi, Marxal, Porvin kimi
rayonlasmis vo perspektiv sortlardan vo MSS-17,
MSS-27, MSS-8 MSS-9, MSS-10, MSS-11
xotlorindon istifade olmusdur. Qliadin ehtiyat
ziilalinin elektroforetik analizi F.A.Poperelyanin
(1989) metoduna osason aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Qliadinkodlasdiran lokuslarin genetik formu-
luna goro sortlar asagidaki kimi polimorfdurlar
(Cadval). Belo ki, 9 yumsaq bugda sortunun
genotipinds 1A xromosomunun qliadinkodlasdiran
lokusuna gora bes sortun genotipinds Gld 145, iki
sortda Gld 1410, bir sortda Gld 144, bir sortda Gld
142 blokuna tesadiif edilir. Gld 142 qliadin blok
komponentlorinin rast golmo tezliyine daha ¢ox
meso-¢0l bolgolorindo becarilon sortlarda tosadiif
olunur, quraq diizenlik soraitlorino adaptasiya
olunmus sortlarda iso bu allelo daha az tosadiif
edilir. Umumiyyatlo, bugda sortlarmin genotiplords
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gliadin  torkibinin  rastgolmo  tezliyi  miihit
amillarinin tosirindon asilidir (bnaragapora, 2004).
Cadvoaldon goriindiiyii kimi, seleksiya genotipindo
1A xromosomunun liadinkodlagdiran Gld 145
allel komponentlor bloku olan sortlara yonalmisdir.
Tabii ki, seleksiyada se¢im yalmiz qliadin allel
komponentlor bloklarma goére deyil, hamg¢inin
mohsuldarliq, xostoliklora, xiisusilo sar1t pasa
davamlilig ve qismen do denin keyfiyyat
gostaricilorino osason aparmigdir. Mshz qliadin
blok komponentlorinin rastgolmo tezliyinin yiiksok
olmasi bu allel variantin digorlorine nisbaton yerli
soraita daha uygun olmasini gostarir. Tosadiifi deyil
ki, digor yerli yumsaq bugda sortlarinda da bu

Ziilal Markerlorlo Yumsaq Bugdanin

allelin rastgolmo payr (40,0%) xeyli yiiksokdir
(TacanoBa, 2012). Gld 144 allel komponentlor
bloku on yiiksak mohsuldar va sla ¢orok keyfiyyati
olan sortlarin genotipindo miisahido olunur. Eyni
zamanda, Gld 145 alleli do yiiksok keyfiyyot
gostaricisinin markeridir. Teraqqi, Murov, Azari
yumsaq bugda sortlar1 yiiksok ¢orok keyfiyyati
gostaricilorino  malikdir. ©dobiyyat molumatina
gora, Gld 1410 alleli do yiiksak don keyfiyyatinin
markeridir. Bu allelo Boyaz sortunda tosadiif edilir.
Seleksiyag1 torofindon osas qliadinkodlagdiran
lokuslarin allellorinin se¢ilmasi tadgiqatinin daqiq
istigamatds aparmasini gostarir (Sakil).

Cadval. Yumsaq bugda sortlarinda qliadinkodlagdiran lokuslarin genetik formulu

Sortlar Gld 1A GIld 1B GId1D GId6A Gld6B Gldé6D GIld 2-1A
Taraqqi 5 1 3 1 1 4 3
Boyaz 10 21 1 1 1 1 3
Murov 5 1 1 1 3 1 3
Murov 2 4 1 3 3 1 3 1
Soba 5 1 1 4 1 1 1
Sofaq 2 2 1 3 1 1 4 3
Parvin 2 3 1 1 1 1 1
Marxal 5 3 1 3 1 3 1
Azari 5 1 1 3 2 3 1
Bezostaya-1 4 1 1 1 1 1 1
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" |
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1011 121= 14 1516 17 15 1920

Sakil. Yumsaq bugda sortlarinin gliadin ehtiyat ziilallarinin elektroforeqrami. 1 - Marxal, 2-3 -
Porvin, 4 - MSS Nel9, 5 - Bezostaya-1 (Marker), 6 - MSS Ne27, 7-8 - MSS Ne§, 9 - MSSNe9,
10-11 - MSS Nel0, 12 - MSS Nel2, 13 - MSS Nel4, 14 - Bayaz, 15 - Azari, 16 - Murov, 17 -
Murov-2, 18 - Saba, 19 - Taroqqi, 20 - Sofaq-2.
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Gld IB qliadinkodlasdiran lokusuna goro iso
osason Gld I1BI allel komponentlor blokuna 6nom
verilsa do, iki sortda yeni Gld 1B21, bir sortda iso
Gld 1B3 blok komponentino tosadiif edilir.
Maraqhdir ki, alman sortlarin valideyn ciitlori
tamamilo bir-birinden forqlenirlor. Belo ki, Toraqqi
sortu Meksika mongeli niimuns ilo Yuqoslaviya
mansali sortlarinin hibridlasmasinin, Murov sortu isa
Amerika mongoli Weels ilo Spartanka (Rusiya)
sortlarin  hibridlosmosindon  almmisdir.  Buna
baxmayaraq, seleksiyag¢i torindon hor iki hibrid
populyasiyasindan eyni Gld 145 allel komponentlor
blokuna malik genotipler segmisdir. Bayaz va Parvin
sortlarinda Gld 1410 gliadin komponentlar blokuna
tosadiif edilir ki, bu blokun genotipds istiraki donin
govdo Tlizarinds ciicarmays qarst davamliligini tomin
edir. Gld 1B3 qliadin allel komponentlar blokunun
genotipdo istiraki sortun miixtolif stres amillorine vo
govdo pasma davamliligini tomin edir. Bu gliadin
komponentlor bloku adaptivlik vo bir sira
xostolikloro davamliliq genlori ilo ilisikli olsa da,
donin keyfiyyat gostaricilorine manfi tasir gostarir
(Tumenko, 2004). Lakin bu blokun sortun
genotipindo don keyfiyyatine miisbat tosir gdstoron
Gld 144, Gld 145 vo s. gliadin allel komponentlor
bloklart ilo birgo istiraki onun keyfiyyats meonfi
tosirini azaldir. Bu gliadin blok komponentlarine son
dovrlords yaradilmis Porvin sortunda rast golinir.
MSS-8, MSS-27, MSS-9 va MSS-10 xatlords dos bu
blok komponentlorine tosadiif edilir. Goriindiyii
kimi, son dovrlordo yaradilan sortlarda bu bloka
daha c¢ox ©nom verilmigdirr Bu da yiiksok
mohsuldarligla yanagi, stres amillora vo xastaliklora
davamliligla slagedardir. Praktiki olaraq biitiin giiclii
bugdalarda Gld 1B1 blokuna tesadiif edilir. Maraqli
haldir ki, ii¢ sort miistasna olmagla bu gliadin blok
komponentlorine alinan sortlarin  oksariyystinda

tosadiif  edilir. Gld IDI  gliadin  blok
komponentlorinin  rastgalmo  tezliyinin sortlarda
dominanthigr digget colb edir. Tadqiq edilon

sortlardan iiciiniin (Teroqqi, Murov 2, Sofoq 2)
genotipindo GIld 1D3-o tesadiif edilir. Bu gliadin
blok komponentlorine son ddvrlerds yaradilan
sortlarda rast golinir vo buna sabab genotipinde bu
allels tosadiif edilon sortlarin straf miihit amillarinin
tasirine davamliligi, hamginin 1000 denin kiitlasinin
yiiksak olmasidir. Bu gliadin alleli eyni zamanda
yiiksok adaptasiya gabiliyyati olan sortlarda daha
cox tasadiif edilir (laBpukoga, 2007).

Oyronilon  6-c1  qrup  qliadinkodlagdiran
lokuslara goras sortlarda asason Gld 641 vo Gld 643
allel komponentlor bloklarina tosadiif edilso do, bir
sortun genotipinde Gld 644 blokuna rast golinir.
Gld 643 qliadin allel komponentlor blokunun
genotipdo istiraki texnoloji vo ¢orokbisirmo
keyfiyyatine miisbat tasir gostarir.

On az polimorfizmGld 6B qliadinkodlasdiran

lokusda, on yiiksok polimorfizmo iso Gld 6D
lokusunda tosadiif edilir. Bu lokusun allellori
xomirin  elastikliyini  yiiksoldir. Gld  2-14
gliadinkodlagdiran lokuslara goro iso yalniz iki
gliadin allel komponentlor bloklarina tosadiif
edilmisdir.

Belaliklo, aparilan todgigatdan malum olur ki,
ilk vyaradilan sortlarda (Toroqqi, Murov, Soba,
Azori) yiiksok don keyfiyyotine Onom verildiyi
ticiin onlarn genotiplorinde GIld 145 va Gld 1B1
gliadin blok komponentlorino rast golinir. Bu
allellor  yiiksok  keyfiyyat  gostoricilorinin
markerloridir. Son ddvrlorde yaradilan sortlarin
genotiplorinds isa Gld 142, Gld 1410, Gld 1B3 va
Gld 1B21 qliadin blok komponentlorine tosadiif
edilir. Bu fakt iso seleksiya isinin osas istiqgamatinin
sortun  stres vo  xostolikloro  davamliliq,
mohsuldarlig vo nisboton yiiksok  keyfiyyot
gostaricilarine yonaldilmasini bir daha tasdiq edir.
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HN3yuyenue OcHoBubix Hanpagsienuii Cenexuun Msrkoii llmennust C [Homombio IIpoTenHoBbIX
I'enernuecknx Mapkepos

I''M. I'acanoBa, A.51. Kepumos, A.M. AGay/u1aeB
Hayuno-Hccnedosamenvckuii uncmumym semaeodenus MCX, Azepbatioscan
Crarbs mocBsilIeHa HACHTU(GUKAIIMYA U TEHETUUYECKOMY aHAIN3y KOMIIOHEHTOB OJIOKOB INIMaJWHA Y COPTOB
MSTKOW IMIICHHIIBI. Y CTAHOBJICHO, YTO Yallle BCTPEYAIONIHECs B TEHOTHIIE 3TUX COPTOB OJIOKM KOMIIOHEHTOB
Gld 145, Gld 1B1 sBngioTca MapKepaMH BBICOKOTO KauecTBa 3epHa. B mocienHee BpeMs B T€HOTHUIIE HOBBIX
copToB A3zepOaiipkaHa MOXKHO BCTPETHTh OJokM KoMrioHeHToB Gld 142, Gld 1410, Gld 1B3 u Gld 1B 21.
DTO OTYETIMBO JEMOHCTPHPYET HAIpaBICHHE CEJIEKIHH, C MOMOIIBI0 KOTOPOH MOXHO CO3JaTh COpTa
aJlaNTUBHBIE K OMOTHYECKNM, aOMOTHYECKUM CTPECCOBBIM (haKTOpaM Cpelibl, ¢ BBICOKOH ITOTEHIHAIBHOM

YPO’KaHOCTBIO U KaYECTBOM 3€pHa.

Knroueswie cnosa: Mazckas nuenuya, Oeikogvle Mapkepbl, 2IUA0UH, CeleKyus

Study of Main Directions of Bread Wheat Breeding Using Protein Genetic Markers
Q.M. Hasanova, A.Y. Karimov, A.M. Abdullayev
Research Institute of Crop Husbandry, Ministry of Agriculture, Azerbaijan
The paper was devoted to the identification and genetic analysis of gliadin component blocks in bread wheat
varieties. Compenent blocks Gld 145, GIld 1BI that frequently occured in these varieties were established to
be markers of high quality grain. 2/ component blocks were observed in recently created varieties Gld 142,
Gld 1410, Gld 1B3 and GId 1B. This clearly shows the direction of selection, which facilitates creation of

varieties adaptive to biotic, abiotic factors, with high yield potential and grain quality.

Key words: Bread wheat, protein markers, gliadin, selection
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Rubisko aktivaza: Strukturu, Ekspressiyasi1 Vo Tonzimloyici Rolu

S.M. Bayramov

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

E-mail: sbayramov@hotmail.com

Ribuloza-bisfosfat karboksilasa/oksigenaza (Rubisko) aktivaza rubiskonun aktiv markozlorindon six bir-
Iosmus ingibitorlar1 azad etmak iiciin ATF-in hidroliz enerjisindan istifads edir va bitkilords fotosintesin
tonzimlonmasindo miihiim rol oynayir. Rubisko aktivaza fermenti tobiotds an cox rast galinan vo CO,
gazimin fotosintetik assimilyasiyasinin ilkin reaksiyasim kataliz edon Rubisko fermentinin aktivlasmasi
reaksiyasinini kataliz edoarak, bitkilorin boyiimasini tanzimlayir. Toqdim olunan icmalda Rubisko akti-
vazanin Rubisko fermentinin katalitik foalli@inin barpasinda rolu, onun struktur-funksional togkili, izo-
formalarimin genlorinin ekspressiyasi, sutkaliq tsikldan vo istilik stresindan asihi olaraq ziilallarinin miq-
darmin tonzimlonms mexanizmilori hagqinda mslumat verilir. Fotosintezin effektivliyini artirmaqla
doanli bitkilorin mahsuldarhgunin yiikssldilmasinds Rubisko aktivazanin miimkiin rolu miizakirs olunur.

Acar sozlor: Fotosintez, Rubisko, Rubisko aktivaza, ekspressiya, tonzimlonma, istilik stresi

Yer iizorindo hoyat yaranan giindon, yoni
toxminon 3,5 milyard il bundan avval karbon qazi
(CO,) bioloji metabolizmin asas komponenetino
cevrilmigdir. Karbonun Kalvin tsikli yolu ilo
assimilyasiyasi qeyri-iizvi karbonun biosfera daxil
olmasinin ilkin yolunu xarakterizo edir (Tabita et
al. 2007). Giinos enerjisi vasitosi ilo bitkilor
atmosferdoki karbon qazini monimsayir va belalik-
l, tizvi birlogmolorin amals galmasi va fotosintetik
orqanizmlorin bdyiims vo ¢oxalmast magsadilo
enerji saxlayan molekullar sintez etmok ii¢iin sorait
yaranir. CO,-nin fiksasiyas: ii¢iin asas cavabdeh
ferment olan Rubisko oksigenli fotosintezin
movcud formalarinin hamisinda istirak edir. Biitlin
yasil Dbitkilorin hoyat faliyyati Rubiskodan c¢ox
asilidir. Bu ferment CO,-ni fotosintetik yolla
fiksasiya etmoklo hiiceyrodoki biitiin {izvi karbonu
oldo etmoys imkan verir. Rubisko (TO 4.1.1.39)
karbonun fotosintetik assimilyasiyasinda ilkin
reaksiyan1 kataliz edir. Bu zaman ribulozo-1,5-
bisfosfat CO, qaz1 ilo birlogorak, iki molekul 3-
fosfoqliserin tursusuna ¢evrilir (Lorimer, Miziorko,
1981). Yarpaqdak ziilalarin 30-50%-ni togkil edon
Rubisko tobiotdo on ¢ox rast golinan ziilaldir (Ellis,
1979). Lakin Rubisko ¢ox asagi katalitik aktivliya
malik oldugu iiciin (ali bitkilords adston saniyada 3-
5 dovr) fotosintetik orqanlarda olan {izvi azotun
boylik migdarmin onun torkibinds olmasina zarurat
yaranmigdir. Buna goéro Rubiskonun ekspressiya
saviyyasi vo onun miqdart bitkilords {izvi azotun
somarali istifado effektivliyino giiclii tosir gostorir.
Elaca do, bir sira tadqgigatlarda Rubiskonun C;- va
C,4- bitkilordo fotosintezin siiratini mohdudlasdiran
osas amil oldugu gostorilmisdir (Stitt & Schultze,

1994; Zhu et al., 2010).

Fotosintezin C; yolunda CO,-nin assimilyasi-
yasmin ilkin marhalasi Rubisko ils kataliz olunur.
Lakin Rubisko 6z katalitik moarkozinda O, ilo da
qarsiliglt tesirdo olaraq (oksigenaza reaksiyasi)
fototonoffiiso gotirib ¢ixarir ki, bu da fotosintezi
fotoinaktivasiya olunmaqdan gqoruyur (Osmond vo
Grace, 1995). Ali bitkilords, siyanobakteriyalarda
vo yasil yosunlarda Rubisko osas heksadekamer
formada olub, sakiz bdyiik ve sakiz kicik subvahid-
lordon togkil olunur. Boyuk suvahidlorin molekul
kiitlesi 52-55 kDa, kigik subvahidlorin molekul
kiitlasi isa 13-17 kDa arasinda doyisir. Rubiskonun
boyiik subvahidi xloroplast genomu torofindon
kodlagdirilir vo fermentin katalitik foalliginda isti-
rak edir. Niive genomunda multigenlorls kodlasdiri-
lan kigik subvahidin fizioloji rolu tam miioyyonlos-
dirilmasa do, onun tonzimlayici funksiya dasidigi
forz edilir. Boyiik subvahidlorden birinin baslangic
hissasi ila digarinin sonlugu birlagerak dimer amolo
gotirirlor. Kigik subvahidlor iso bdyiik subvahid-
lorin N-sonluq hissasinde papaq kimi oturur.
Fermentin kigik subvahidlori CO,-nin fiksasiya-
sinda birbasa istirak etmasalor do, fermentin mak-
simal faalliq géstormoasinds va sturukturunun stabil-
liyinin saxlanilmasinda vacib rol oynamaqlarn forz
edilir (Andersson and Backlund, 2008; Whitney et
al., 2011). Rubiskonun miixtalif izoformalari ara-
sinda yalmiz 30% homologiya olmasina baxmaya-
raq, onlarin hamismin ikinci qurulusunda o/p
lovholori omolo gotiron konservativ [ struktur
movcuddur. Bu struktur N-sonluq domendon (toqri-
bon 150 amin tursusu qalig1) vo daha boyik C-
sonluq domendon (taqribon 320 amin tursusu qali-
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§1) ibarotdir. Bu dimerds boyok subvahidlorin bir-
biri ilo qarsiliqlt slagays girdiyi sahalords fermentin
foal morkozlori yerlogmis olur. Yiiksok deracada
konservativ katalitik amin tursu qaliglari, osason
o/B 16vhalor olan domends yerlosir. Katalizdon
ovval Rubisko fermenti aktivlogmasi iigiin konser-
vativ aktiv markezds yerloson lizin amintursu qaligi
(bir ¢ox bitki Rubiskolarinin boyiik subvahidlorindo
bu subvahidin amin tursu ardiciliginda 201 yerds
olur) CO, molekulu ils reaksiyaya girarak karbomat
omolo gotirir, sonra iss Mg®" ionunu birlosdirmaklo
kompleksdoa stabillosmo bas verir (Andersson and
Backlund, 2008). CO, vo Mg®" istirak etdikdo
karbamillosmo spontan olaraq bas verir. Lakin
Kalvin tsikilinin toqriban har yiiziincii katalitik
dovraninda omolo golon ksiliiloza-1,5-bisfosfat
daxil olmagqla bir sira soker fosfatlar1 (Edmondsonet
al., 1990; Portis, 2003), elocodo ribulozo-1,5-
bisfosfatin vo basqa soker fosfatlarmin  artiq
miqdar1 bu prosesi zaifladir (Spreitzer and Salvucci,
2002; Portis, 2003). “Katalitik saperon” olan
Rubisko aktivaza bu sokor fosfatlarinin Rubiskonun
aktiv morkozindon ayrilmasina yardim etmokls
spontan olaraq yenidon karbamillosmays imkan
yaradir (Portis, 2003). Bozi bitki novlorindo 2-
karboksiarabinitol-1-fosfatin istirak etdiyi diger bir
posttranslasiya tonzimlomo mexanizmi do foaliyyast
gostorir. Bu qeyri-adi sokor fosfati Rubiskonun
aktivliyini zoiflotsa do, fermentin proteazalara qarsi
miidafissini tomin eds bilir (Parry et al.,, 2003,
Parry et al., 2008). Rubiskonun aktivliyi bir sira
inhibitorlardan asili olaraq da tonzimlonir. Rubisko
aktivaza fermenti Rubiskonun aktiv morkozini
inhibitorlardan azad edir vo novbati katalizo imkan
yaradir. Son zamanlar belo bir fikir sOylonilir ki,

Rubiskonun aktivliyi maksimal mohsuldarligi tomin
edacak saviyyads tonzimlonmomisdir vo onun ak-
tivliyinin tonzimlonmasinds istirak edon Rubisko-
aktivaza bu istigamotdo aparilacaq todqgigatlarin
asas hadofi ola bilar (Parry et al., 2008).

Rubisko aktivaza fermenti ilk dofs boyiimosi
ticlin karbon qazinin yiiksok qatiligini telob eden
Arabidopsisin (Arabidopsis thaliana) rca mutanti-
nin analizi zamani identifikasiya edilmisdir (Sal-
vucci et al., 1985). In vitro tadqiqatlar gostormisdir
ki, Rubisko aktivazanin foaliyyati iiciin ATF tolob
olunur va o gakar fosfatlarini Rubiskonun aktiv say-
tindan konarlagdirir. Ilkin olaraq Mate et al. (1996)
Rubisko aktivazanin tosir mexanizmini aks etdiren
model toklif etmisdir (Sokil). Bu modelo gora,
Rubisko aktivaza Rubisko ziilalinin strukrurunda
katalitik morkezds olan vo adaton ligandlar1 shato
edon gapali polipeptid holgolorin agilmasininda
istirak edir. Belo bir hipotez irali siiriliir ki,
Rubisko aktivaza ATF-in hidrolizi ilo aktivlesdikdo
zilalin ~ strukturundaki qapali  holgoloro  goro
Rubiskonu tantyir vo onun aktiv markazina birlasir.
Naticado holgalor agilir, ligandlar azad olur va
aktivaza 6z inaktiv formasina qayidar.

Belo bir miihiim funksiya naticosindo Rubisko
aktivaza Rubiskonun katalitik cohatden uygun olan
aktiv markazlorinin miqdarini toyin edir. Rubisko
aktivazanin foaliyyoti iigiin ATF zoruridir vo ADF
iso bu fermentin ingibitoru hesab olunur. Bu
sobabdon xloroplastlarda ATF/ADF nisbatina tosir
gostoron sorait Rubisko aktivazaya vo bununla da
Rubiskonun  aktivliyine teosir edir. Rubisko
aktivazaya spesifiklik xasdir; belo ki, Solanaceae
fasilasinin novlerinds (mas. tiitiin, pomidor, petu-
niya) olan Rubisko aktivaza bu fasilodon olmayan

ADP ATP
- .'..--:
RAinaktiv| | RA aktiv
&
N E-NH:"
ENH:" RuBP “'PF
w; \ gt
‘\'“»-.../"I_ \
E-NH,
LY
' TN Mo+
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Sokil. Rubikonun Rubisko aktivaza ilo modulyasiyasinin sxemi (Mate et al., 1996).
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niya) olan Rubisko aktivaza bu fasilodon olmayan
bitkilordaki, o ciimladan yasil yosun olan Chlamy-
domonas reinhardtii-do olan Rubisko {i¢lin qeyri-
effektiv aktivatordur vo oksino (Wang et al., 1992).

Solanaceae fosilosine aid olmayan kreozotdan
(Larreatri dentata) ayrilmig Rubisko aktivazanin C-
domeninin osas hissasinin kristallarmm 1.9A &l¢ii-
do rentgen struktur analizi gostormigdir ki, ziilalin
ikinci qurlusu kanonik dord spiraldan ibaratdir.
Onun avara bonzor uzantisinda 9 burulmus spiral
geyri-nizamli strukturu olan peptid zonciri ilo
birlogmigdir. “Avarin” uc hissasine yaxin yerlogon
Lys-313 va Val-316 qaliglar1 Rubiskonun noév-spe-
sifik taninmasinda istirak edirlor (Henderson et al.,
2011). Lakin Solanaceae fasilasing aid olan tiitiinds
bu uzun spiral qisa ilgak ilo birlosmis iki a-spiralla
ovaz olunmusdur. Tiitlin bitkisinds spesifikliys tosir
gostoron amin tursu qalhigi kigik vo daha uzaqda
olan spiralda yerlosdiyi yaxin vaxtda gostarilmigdir
(Stotz et al., 2011). Bu mexanizmo goérs Rubisko
aktivaza Rubiskonun qgapali inaktiv konformasiya-
sint destabillagdirir. Titiin bitkisindo olan Rubisko
aktivazanin rentgen strukturuna osaslanan models
gora, o Rubiskonun 6-c1 ilgoayinin C-sonlugunun
yerini doyisir vo noticodo fermentin aktiv morkozi
acilir.

Oyronilon bitki ndvlerinin ¢oxunda Rubisko
aktivazanin alternativ splaysing vasitosilo eyni bir
gendon amolo galmis va ya ayri-ayri genlarla kod-
lagmis iki izoformadan ibarat oldugu gostorilmisdir
(Werneke et al., 1989; Portis, 2003). Bozi bitki
novlarinde Rubisko aktivazanin bir-birinden mole-
kul kiitlasina gora forqlonaen iki uzun (o) va qisa (B)
izoformalar1 ekspressiya olunur (Spreitzer and
Salvucci, 2002). kDNT vo uygun genom DNT-si
ardicilliglarinin analizi géstermisdir ki, diiyiide olan
Rubisko aktivazanin iki izoformasi arasinda uzun
polipeptidindo onun karboksil sonluguna 33 amin
tursugaliginin slavasi vo zancirin digar sahalarinda
5 amin tursu qaligmin avazlomasi istisna olmaqla
99% bir-biri ilo eyniyyat toskil edirlor (To et
al.,1999). Arpa bitkisinin yarpaqglarinda Rubisko
aktivazanin polipeptidi iki miixtslif genlo kodlasir
va bu iki Rubisko aktivazanin geninin transkripsiya
siiroti arpa yarpaglarinin inkisaf fazalarindan asili
olaraq forqli doyisdiyi gostorilmisdir. Qargidalida
iki miixtolif genlor torafindon kodlagan iki Rubisko
aktivaza  polipeptidinin  expressiya  olundugu
gostarilmisdir (Ayala-Ochoa et al., 2004). Rubisko
aktivazanin uzun izoformasimin aktivliyi tioredok-
sinf vasitosilo redoks tonzimlonir (Zhang and Portis,
1999, Zhang et al., 2002) vo bu tonzimlonmoyo
sabab karboksil sonlugunda bir-birine yaxin yerls-
son iki sisteyin qaliginin olmasi ilo nukleotid bir-
logdiron saho arasindaki qarsiligli tosirin oldugu
geyd olunur. Rubisko aktivazanin uzun izoformasi
tioredoksin vasitasilo redoks tonzimlonmays maruz

qaldig1 {igiin ATF/ADF soviyyolorinin vo xloro-
plastlarin redoks potensialindan asili oldugundan
onlarin azalmasi fermentin aktivliyinin ve bunu iso
0z ndvbosindo Rubiskonun aktivliyinin azalmasina
gotirib ¢ixardig bir sira todqiqatlarda gostotilmisdir
(Zhang va Portis, 1999; Spreitzer vo Salvucci,
2002; Zhang et al., 2002). Lakin bazi ndvlorde
(mas. tiitiin, pomidor va gargidali) Rubisko aktiva-
zanin yalniz redoks tonzimlonmoys maruz qalma-
yan qisa izoformasi ekspressiya olundugu gostoril-
misdir. Tki Rubisko aktivaza izoformasinin ekviva-
lent migdarini alternativ splaysing yolu ils ekspres-
siya edon Arabidopsis va ispanaqdan forqli olaraq,
diiyl bitkisinin yarpaglarinda istor mRNT, istorso
do ziilal saviyyasindo qisa izoformanin miqdari
uzun izoformadan ¢ox olur. Giiman edilir ki, diiyii
yarpaqlarinda Rubisko aktivaza izoformalarinin
miixtolif miqdarda olmast alternativ splaysing
effektivliyinin miixtolifliyindon irali golir. Bu iki
izoformanin ziilal miqdarinin miixtslifliyi onlarin
fizioloji ohomiyyatinin miixtalifliyinin gostoricisi
hesab olunur. Miixtalif temperaturlarda Rubiskonun
ilkin aktivliyi hsll olan Rubisko aktivazanin qisa
izoformasimin miqdarindan ¢ox asili oldugu gosto-
rilmisdir (To et al., 1999).

Rubisko aktivazanin in vivo faaliyysti onun
monomerlari vo Rubisko arasinda yiiksok deracada
nizamli olan garsiligl tosirlordon asilur (Salvucci et
al., 1987; Portis et al., 2008). Lakin optimal foto-
sintez ii¢lin tolob olunan temperaturdan bir gader
yiksok temperaturlarda bu qarsiligl tosirlor bag
vermir (Crafts-Brandner and Law, 2000), lakin
yenidon optimal temperatura qayitdigda bu qarsi-
ligh tesirler barpa olunur (Salvucci, 2008). Tempe-
ratur optimaldan xeyli yiiksok oldugda Rubisko
aktivaza monomerlori adoston yiiksok molekullu
formalar vo ya hall olmayan aqreqatlar amolo gatirir
ki, bu da onun denaturasiya olundugunu gostorir
(Feller et al.,, 1998; Law and Crafts-Brandner,
1999; Rokka et al., 2001). Lakin aqreqat amalo
gotirmis vo ya qismen nativ strukturu pozulmus
Rubisko aktivazanin sonradan aktivliyini barpa eda
bilmesi yoxsa in vivo deqradasiya olmasi aydin
deyildir.

Rubisko aktivaza geninin ekspressiyasinin
giin orzinds doyisdiyi bir cox todqiqat islerinda
gostorilmisdir (Law and Crafts-Brandner, 2001).
Rubiskoaktivaza ziilalinin sintezi ilo ontogenezdo
bitkinin streso cavab olaraq transkriptin miqdarin-
daki doyisikliklorlo tonzimlondiyi hole ilkin
todqiqatlada gostorilmisdir (Zielinski et al., 1989).
Homginin Rubiskoaktivaza ziilalimin miqdarinin
normal temperaturlarda Rubiskonun aktivlegmasi
iiclin  tolob olunan soviyyadon ¢ox oldugu
gostarilmisdir (Yamori and von Caemmerer, 2009).
Rubiskonun ali bitkilorde yiliksak temperaturlarda
cox stabil oldugu, lakin in vitro soraitinds 33°C
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temperaturda qeyri-stabil voziyyoto kecdiyi gosto-
rilmigdir (Eckardt and Portis, 1997; Crafts-Bran-
dner et al.,1997). Belo forz edilir ki, Rubisko
aktivaza yiiksok temperaturun fotosintezo ingibitor
kimi tosir gostordiyi birinci morhslads istirak edir
(Feller et al.,1998; Law and Crafts-Brandner,
1999). Hotta gen miihondisliyi yolu ilo Rubisko
aktivazanin miqdart xeyli azaldiqda belo, optimal
inkisaf soraitinds transformasiya olunmus bitkilorda
fotosintezin siirati vo ya Rubiskonun aktivlosmo
voziyyati shomiyyatli dorocodo doyismir (Zhang et
al., 2002; Yamori and von Caemmerer, 2009).
Lakin orta doracali istilik stresina moruz qaldiqda
Rubisko aktivazanin miqdarinin ciizi azalmasi belo
Rubiskonun deaktivlogsmasins vo CO, qazinin assi-
milyasiya siiratlorinin azalmasina gotirib ¢ixarir.
Miixtolif iqlim soraitinds uygunlasmis bir nego bitki
noviinds istilik stresi zamani fotosintezin mshdud-
lagdirilmasi ilo Rubisko aktivazanin termal geyri-
stabilliyi vo Rubiskonun aktivlogmasi arasinda
olago askar edilmisdir. Istilik stresi noticosindo
Rubisko aktivazanin strukturunda bas veron
doyisikliklorin Rubiskonun fotosintezin adekvat
stiratlorini kataliz etmok ii¢lin tolob olunan soviy-
yosindon enorok deaktivlogmosino gotirib ¢ixardigi
geyd edilir. Digor xloroplast ziilallar1 ilo miiqayi-
sado rubisko aktivaza fermenti termal denaturasi-
yaya qarsi olduqca hassasdir. Oyroenilon bitkilorin
¢oxunda Rubiskonun deaktivlosmoasi 30-35°C-don
yiiksok temperaturda bas verir ki, bu da homin
bitkilordo Rubisko aktivazanin aktivliyi {i¢lin tem-
peratur optimumuna uygundur (Carmo-Silva and
Salvucci, 2011). Bitklarin istiliys uygunlagsmasiin
mexanizimlorini miioyyan etmak iiciin streso moruz
galan vo galmayan bitkilordo Rubisko aktivaza
fermenti Syronilmisdir (Kurek et al., 2007). Bitki-
lordo Rubisko aktivazanin istiliys davamliligimi
artiran forqli formalarinnin induksiya olunudugu
bir ¢ox tadqgigatlarda geyd olunmusdur. Belo ki,
ispanaq bitkisindo isti seraitds alternativ splaysing
yolu ilo 45 kDa izoforma omols goldiyi, normal
soraitde iso 41 kDa izoformanin yegans formanin
sintez oldugu gosterilmigdir (Crafts- Brandner et
al., 1997). Bu todqiqatlarda in vitro uzun izo-
formanin 45°C, qisa izoformanin iso toqribon 32°C-
ya qodor temperaturalarda davamli olduglari
gostorilmigdir. Pambiq bitkisindo istilik stresi
zamani normal goraitdo ekspressiya olanan 47 vo 43
kDa formalara slavo olaraq, 46 kDa izoformanin
sintez olundugu gostarilmisdir (Law et al., 2001).
Bugda bitkisinde Rubiskoaktivaza aktivliyinin
istiliye uygunlasmasi 46 kDa izoformanin miqdari-
nin ciizi azalmasi, 42 kDa va 41 kDa izoformalarin
miqdarinda iss bag veron bdyiik artim ilo baghdir
(Law, Crafts-Brandner, 2001; Ristic et al., 2009).
Bu névlordo homin izoformalarin qgarigiginin onla-
rin aktivliyinin termal stabilliyini in vitro seraitinde
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artirdigr gostorilmisdir (Portis, 2003). Lakin istiliyo
qars1 hassasligimna gore forqlonon miixtolif izofor-
malara malik ndvlorden forqli olarag, tiitiinds yalniz
bir izoformanin sintez olundugu gostorilsa do (Sal-
vucci et al., 2001), arabidopsisde oxsar termal sta-
billiys malik iki izoforma amals galir (Kallis et al.,
2000).

Rubisko aktivazanin iki formasina malik olan
noxud bitkisinds qisa forma uzun formaya nisbaton
termal denaturasiya vo aqreqasiyaya qarst daha
hossasdir. Aktivazanin ispanaq yarpaginida askar
edilmis iki formas1 haqqinda da oxsar naticolor
almmisdir (Rokka et al., 2001). Anti-aktivaza tiitiin
bitkisinin yetkin yarpaqglarinda Rubiskonun miqdari
ohamiyyatli deracads artir vo bu artim yasl yarpaq-
larda daha ¢ox olur (He et al., 1997). Bu miisahi-
dolor gosterir ki, Rubisko aktivaza fermenti yetkin
yarpaglarda Rubiskonun miqdarina daha gox tosir
gostarir. CO,-nin qatiliginin yiiksak oldugu soraitdo
Rubiskonun miqdarimin azalmasi bir ¢ox bitki
novlorindo agkar edilmisdir. Diiyii bitkisindo Rubis-
konun kicik subvahidinin geninin expressiyasinin
soviyyasi CO,-nin yiiksok qatiliginda azalir, lakin
homin soraitdo Rubisko aktivazanin gennin expres-
siyasinin soviyyesi iso artir (Fukayama et al., 2009).

Rubisko aktivaza fermentinin stukturu, aktiv-
liyi vo ziilalin1 miqdar istilik stresinin tasirinden
asili doyigmosi yaxsi dyronilsa do, quraqliq vo duz
sreslorinin tasiri zamani genlarinin ekspressiyasi va
ziilallarin migdarinin deyismasi az tadqiq olunmus-
dur. Diiyii bitkisindo su qithigma bitkinin verdiyi
ilkin cavab kimi 4 giindon sonra rubiskoaktivaza
transkriptinin miqdar artsa da, lakin bu artimin duz
stresino moruz qalmis bitkilordo 12 giin sonra bas
verdiyi qeyd olunur (Wang et al., 2011). Lakin son
tadqiqatlar gostarir ki, rubisko aktivaza fermentinin
geninin transkriptinin soviyyasi ham quraqligin te-
siri vo quraqgligdan sonraki borpa dovriindo Kentuki
gdy otu bitkisininde doyigmir (Xu et al., 2013).
Lakin RCA-nmn transkriptinin miqdarinin azalmasi
vo artmasi bagqa bitki ndvlerinds va/ve ya stresin
basqa intensivliyinde miisahide edilir (Pelloux et
al., 2001). Son dovrlordos miilayim qursaqlarda
yetisdirilon moadoni taxillar {igiin model bitki kimi
istifado olunan Brachypodium bitkisindo bu fer-
mentin geninin ekspressiyasi vo ziilalinin miqdari-
nin doyigmasi bizim torafimizdon bitkinin inkisafin-
dan va elaco do su vo diiz streslorinin doracasindon
asili olaraq Oyronilmigdir. Alinan naticolor gdstor-
misdir ki, rubisko aktivaza fermentinin kigik iso-
formasinin miqdari normal soraitdo yetigdirilmis
bitkilordo uzun isoformaya nisbaton ¢ox olur. Lakin
su va duz stresino moruz qalmis bitkilords stresin
miiddstindon asili olaraq uzun isoformanin miqdari
qisa izoformaya nisbaton artir. Rubisko aktivazanin
geninin traskripsiya saviyyasi yarpaqlarin miixtalif
yaruslarinda koskin doyismir. Lakin ilkin ciicarti-
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lordo onun geninin ekspressiyasi su stresinin tosi-
rinden azalir (Bayramov, Guliyev, 2014).

Soya bitkisinda gdsterilmisdir ki, rubisko akti-
vaza fermentinin hor iki izoformasinin geninin
ekspressiya soviyyosi ilo rubiskonun aktivliyi vo
onun don mohsuldarlig1 arasinda miisbat korelyasi-
ya vardir (Yin et al., 2010). Eloco do son tadqiqat-
larda gargidali bitkisindo mol.kiit. 45-46 kDa olan
rubisko aktivaza ziilalinin migdar1 ils bitkinin mah-
suldarlig1 arasindaki miisbot korrelyasiya oldugu
gostarilmisdir (Yin et al., 2014). Bu iso ovvalor
yiiksok mohsuldarliga malik qargidali sotrlarinda az
mohsuldar sortlara nisbaton rubisko aktivaza fer-
mentinin yiiksok foalliga malik oldugunu goéstoran
naticaya uygun golir. Belo bir hipotez irali siirmoak
olar ki, rubisko aktivazanin endogen soviyyslori
supraoptimal temperaturlarda bitkinin moahsuldarli-
ginda miihiim rol oynaya bilor vo Rubisko aktivaza
ziilalinin istilikla tonzimlonan soviyyalari va yaxud
yeni rubisko aktivaza izoformalarinin sintezi deonli
bitkilors istilik stresi zaman1 mohsuldarlig1 yiiksok
saviyyads saxlamaq {igiin zoruri olan fotosintezin
yiiksok soviyyasini tomin edir.
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PyOucko AktuBaza: CTpykrypa, Ixcnpeccus U Peryiasropnas Poab
HI.M.BbaiipamoB
Unemumym 6omanuxu HAHA

Pubynozo-6ucdochar kapOokcunaza/okcurenaza (PyOucko) akTmBaza CHOCOOCTBYET OTCOCAMHCHUIO
HHTHOWTOPOB, CUJIBHO CBSI3aHHBIX C aKTUBHBIMH IIeHTpamu PyOucko, 3a cueT sHepruu ruzponunza AT wu,
TEM CaMbIM, UTPAET CYIIECTBEHHYIO POJIb B perysiiiuy (OTOCHHTE3a B pacTeHUsAX. PyOucko akTHBa3a urpaer
BOXHYIO pPOJb B PETyJSIIIMA pPOCTa PACTCHMI, YYacTBYsS B KaTalM3€ pPEakIUd aKTHPOBAHHS CaMOro
pacmpoCTpaHEHHOTO B Mpupoae ¢epMeHta — PyOHCKO, KOTOpBIA KaTalu3UPYyeT MEPBUYHYIO PEAKIUIO
(dotocurTeTHueckoit accummisiiun  CO,. B o030pe oOcyxmaercs pons PyOmcko akTuBasel B
BOCCTAHOBJICHUU KATaJIMTHYECKOH aKTUBHOCTH PyOucko, €€ CTpyKTypHO-(DYHKIIMOHAIBHOE CTPOCHHE,
MEXaHU3M PETryJISIUU KCIPECCHUA TeHOB H30(opM U cojepkaHus Oelika B 3aBUCUMOCTU OT IMPKATHOTO
UKJIa U TemioBoro crpecca. OOCykmaeTcs Takke BO3MOXKHAas poyib PyOUCKO akTHBa3bl B TOBBINICHUU
a¢dpexTuBHOCTH (HOTOCUHTE3A [T YBEIMIYCHHS MTPOAYKTUBHOCTH 3€PHOBBIX PaCTECHHIA.

Knioueswvie cnosea: ©Domocunmes, Pybucko, Pybucko axmueasa, usogopma, sKcnpeccus, pecyrsiyus,
mennoeotl cmpecc
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Rubisko aktivaza: Strukturu, Ekspressiyasit Vo Tonzimlayici Rolu

Rubisco Activase: Structure, Expression And Regulation Role
S.M. Bayramov
Institute of Botany, ANAS

Ribulose-bisphosphate carboxylase/oxygenase (Rubisco) activase uses the energy from ATP hydrolysis to
remove tight binding inhibitors from Rubisco, thus playing a key role in regulating photosynthesis in plants.
Being one of the most common enzymes in the nature Rubisco activase activates Rubisco, which is the
catalizator of the primary reaction of CO, assimilation and plays an important role in the regulation of plant
growth. The review provides information on the role of Rubisco activase in the recovery of Rubisco catalytic
activity, structural and functional composition of the enzyme, duirnal changes of the gen expression and
protein amount as well as regulation mechanisms under stress. The possible role of Rubisco activase in
increasing photosynthetic efficiency to improve plant productivity has also been discussed.

Key words: Photosynthesis, Rubisco, Rubisco activase, isoform, expression, regulation, heat stress
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B Ilnopax Bugos (Buna) Crataegus L.

T.IO. AG6acosa', 3.H. Hopy3os®

'Canoocuncruii 2ocydapemeennviii ynusepcumem, np. Ietidap Anuesa, 159, Tnnooca AZ 2000,
Aszepbatiooican,

2HHcmumym oomanuxu HAHA, baoamoapckoe wocce, 40, baxy AZ 1073, Azepbaiioxcan;
*E-mail: E-mail: eldar novruzov@yahoo.co.uk

HcciienoBana TMHAMMKA HAKOIUIEHUS MOJN(EHOTOB B IBYX BHIAX OOAPBIIIHAKA: 0. NATHIECTHYHOIO U
0. KABKAa3CKOro. Y CTAHOBJICHO, YTO X0/ U3MEHEHHUsI KOJIHYeCTBAa Pa3IMYHbIX N0JU(eH0/10B B Npolecce
pocTa M pa3BUTHSA ILUIO0OB B 000MX BHAX MPOUCXOIMT OAUHAKOBBLIM 00pa3oM. Coaep:xanue nojugeHo-
JIOB HA HAYAJIBHBIX CTAJMAX POCTAa U PA3BUTHS IJIOJOB NMOCTeNeHHO MOBBINIAETCSI, 1 BO BIOJIHE cop-
MHPOBABLIMXCS IUIOJAX TOCTHIaeT MAKCUMYMA, 3aTeM HAYMHAET MOCTEeNeHHO CHUKAThLCS, U B Iepe3pe-
JIBIX IUIOJAX MX KOJIMYeCTBO JOCTHIaeT MUHMMYMA. X0J M3MEHEHHUs] OCHOBHBIX KOMIIOHEHTOB MoJiude-
HOJIOB BO BpeMsl pocTa M Pa3BUTHA IUIOI0OB WAET AaHAJOTMYHO M3MeHeHHsM, HA0J10aeMbIM B LEJIOM
Jis1 o01Ieil cyMMBbI NOJM(EHO/I0B. YCTAHOBJIEHO, YTO HAPSAY ¢ U3MEHEHUeM 001Iero colep:KaHus Io-

JIH(l)CHOJIOB, HU3MCEHHAECTCH U COACPKAHUE OTACJbHBIX €I'0 KOMIIOHEHTOB, B YACTHOCTH AHTOLIMAHOB.

Knroueswie cnosa: Crataegus, nioovl, noaugenonst, cocmas, cooepicanue, pasa pazeumus

BBEJEHHWE

Bunel pona OGosipeiauk Crataegus L. cewm.
po3onBeTHBIX Rosaceae Juss., 001agar0T JeKapcT-
BEHHBIMH, ITUIIEBBIMHU, IEKOPATUBHBIMU U APYTUMHU
XO03SHCTBEHHO-TICHHBIMU cBoMicTBamu (Pacturens-
Hble pecypcbl, 1987). Ilnonpl, BETKH, JIUCTHS, KOpa
cTebeil 1 KOpHEH pa3iINYHBIX BHIOB OOSPBHIIIIHUKA
B HApOJHON M HAyYHOU MEIUIMHE HCIOJB3YIOTCSA
JUIA JIEYeHHUsI MHOTUX OoJe3Hel, 0cOOeHHO cepaed-
HOCOCYJIUCTBIX ¥ HEBPOJIOTHYECKHX 3a00leBaHUI
(Mamkosckoit 2007; Cokoio u 3amoTtaes, 1984).

BonpmmHCTBO HccnenoBaTeneil KapIMOTOHNYe-
CKHE, aHTUApUTMUYECKHE, AHTUTHIIEPTOHUYECKUE
CBOWCTBA TPEmapaToB OOSIPBIITHUKOB, CBS3BIBAIOT C
HAJIMYMEM B HUX BEIIECTB MOJUGPEHOIBHON MPHUPO-
IbI, B YacTHOCTH, (yiaBoHOMIOB U aHTouuanos (I'y-
ceitHoB 1960; /Ixadapos, 1965), u HEKoTOpHIE — ca-
roanHOB (I'ycefinos u Mickennepos, 1972).

B mnocnennue roasl ocoboe BHUMaHHE HCCIIe-
JOBaTelel MPHUBIIEKAIOT BEIECTBA MOMH()EHOIBHOM
npuponabl  ((pIaBOHOWIBI, AHTOLUWAHBI, KATEXWHBHI,
JIEMKOAHTOLMAHBl W Jp.), TaK KaK HEKOTOphIE W3
HUX 00JIaZal0T aHTUOKCUAAHTHBIMH, aHTUPAIHAHT-
HbIMH, AHTHKAHIIEPOTCHHBIMH, MPOTHBOBOCIAIN-
TENBHBIMH, KaMWUIIPOYKPETUISIONUMHI U APYTUMHU
TepaneBTUYeCKUMH cBoiicTBaMu. lccnepoBanuem
KaBKa3CKHUX, HHTPOIYIIMPOBAHHEIX B A3epOaimka-
HE BUIOB OOSPBIITHIKOB HAMHU BBISBIEH OOTaThHIit
cocTaB HX MONU(pEHONbHBIX coenuHeHuii (HoBpy-
30B U Ap., 1985; HoepyzoB u Illamcuzane, 2009;
AbbacoBa u np., 2013). [Ipogomxkas uccnemoBaHus
OOSIPBIIIIHUKOB, PACHpPOCTPAHEHHBIX HAa CEBEPHOM

Manom KaBkase, Mbl 33/JaiCh LENBIO UCCIIEAOBATh
TUHAMHKY HaKOTUICHHS MTONM(EHOIOB B IJIOJAX.
HccnenoBanue KaueCTBEHHOTO COCTaBa U KOJH-
YECTBCHHOTO COJIEpKaHUS MOMM(PEHOIBHBIX COCIH-
HEHWH, I3MEHEHUS UX B TIPOLIECCE POCTA U Pa3BHUTHUSL
IUIOZIOB WMEET IIOMHMO TEOPETUUECKOT0, TaKXKe
MPAaKTUYECKOE 3HAUYEHUE, TaK Kak IIO3BOJSET BHI-
SIBUTh BUJIbI HanOoyee OoraThle COCIMHEHHUSMH I10-
(G eHOTPHONW TPHUPOABI, W, YUUTHIBAS JEKapCTBEH-
HBIC W TIMIIEBBIC IIEHHOCTH, PEKOMEHIIOBATH IS
KyJITHBAPOBAHUS TTEPCIICKTHBHBIX BUIOB OOSIPHIII-
HHUKa KaK ChIphE IS TTOJMYYEHUs Pa3IIHbIX (apma-
[EBTHYECKUX TPEMApaTOB U MUIICBBIX MTPOAYKTOB.

MATEPHAJIBI 1 METO/bI

Matepuanom ucclieZJoBaHUs OBLIM TUIOABI BH-
noB Crataegus pentaguna Waldst. et Kit. u C.
caucasica C.Koch., npou3pactaromux B OKpECTHO-
ctax c¢. Torana (1200 M Hax. yp. mops), C. cau-
casica Bomm3u c¢. amkukeny ['ei-I'enbckoro paii-
oHa. PacTuTenbHbIi MaTepuan sl UCCIEAOBaHUA
WU3MCHEHUI Ka4eCTBEHHOTO COCTaBa M KOJIUYECT-
BEHHOTO COJIEp)KaHUS B IPOIIECCE POCTa W Pa3BH-
THS TUTOAOB Opanu B (a3ax 3aBsi3d, JOCTHTAIOIINX
MPUMEPHO TOJIOBUHBI CBOWMCTBEHHOTO pa3Mepa
IUIOZIOB JTAHHOTO BHJA, 3€JieHble, He3pelble, HO
BITOJTHE C(HOPMHUPOBAHHBIC U 3peble (TEXHUIECKHE,
Ounosornyeckue M mnepespensie). AHaIU3Bl MPOBO-
JIAIN B CBEXKECOOpPaHHBIX MaTepraliax.

Bo u3bexxanue BIUSHUS psfa BHEIIHHX (ax-
TOPOB CpeAbl Ha COJep)KaHHEe OMOJOTUYECKH aK-
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THUBHBIX BEIIECTB, COOP PAacTUTENHFHOTO MaTepHala
JUI aHAJIM3a BCErza MPOBOJIWIN B OJHUX U TEX ke
3apOCIIsIX, B SICHBIC COTHEUHBIC JHU, B OJTHO U TO Ke
BpeMms s (12-13 9 qus).

Coneprxkanue o0IUX MOJUPEHOIOB ONpeaes-
mu o T'ocdapmakomnen (1987), dhraBoHOMIOB TO
metony B.M.Ilerpudaenko u ap. (2002), cymmy aH-
TOIIMAHOB TI0 METOIY, ONKCaHHOMY B pabote Hos-
py3oBa (1994), nns mocTpoeHus: KaJTuOPOBOYHOI'O
rpadyka MCIIONB30Bajl CyMMapHBIN Tpernapar aH-
TOITMAHOB, TONy4YeHHBIH 1Mo MeTtomy O.H.Hospy-
3oBa u Ap. (1988) uz mionos C.pentagyna, conep-
JKAIUX TIOJHBIN HA0Op aHTOIMAHOB, XapPAKTEPHBIX
st poga Crataegus L., nelikoantonuanoB no Cy-
eiina u Xwumca (Swain & Hills, 1959), katexuHos
o Meroxy, mpemnoxkeHHoMy B.JI.Buropossim
(1964). Pacuer konnyecTBa KaT€XUHOB MTPOBOIHIN
10 KaTMOPOBOYHOM KPHBOM, IIJIST MTOCTPOCHUS KOTO-
pOii MCTIONB30BaTM CyMMAapHBIN INpernapaTr KaTexu-
HOB Yasl.

ConeprxkaHue XJIOPT€HOBOM KHCIIOTHI Ompere-
JISUTH IO METOMKe, onucanHoil B.B.M:kxaBaHaj3e u
ap. (1971). KauectBeHHBIH cocTaB (DIaBOHOHIOB
YCTaHaBIMBAIA METOJIOM OyMa)kHOH XpomaTtorpa-
¢un (Hospy3zos, 2010), aHTOITMAHOB — 10 METOIY
HospysoBa u Hbanosa (1986), xaTexuHOB — cO-
rimacHo HoBpy3zoBy u ap. (1983).

PE3YJIBTATBI U OGCYXJIEHUSA

Pe3ynbTaThl NMpOBENEHHBIX aHAJIM30B TOKa3bl-
BAaIOT, YTO COJEp)KaHHE MOJIHU(EHONBHBIX BEIECTB
IUTOJIOB HCCIICHOBAHHBIX BHIOB OOSIPHILIHUKA IIpe-
TepIieBaeT 3HAUUTEIbHbIE H3MEHEHHS BO BPEMsI pocTa
u pasutus wiogoB (Tabmuma 1). M3 naHHBIX TabmH-
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[l BUJHO, YTO B PaHHEW CTaJWH Pa3BUTHS IUIOHOB
obrmiee comepkaHue MONMGPEHOIOB JOCTATOYHO BBI-
cokoe — 2457,5 mr%. Bonbire nonoBunsl (57,8 %)
€ro COCTaBJIAIOT OHOJNIOTHYECKH AaKTHUBHBIE KOMIIO-
HeHthl ((aaBonouapr — 301,3; nelikoaHTOIMAHBI —
656,4 u xnoprenoBas kucinora — 105,4 mr%). Ilo me-
pe pocTa M pa3BUTHSA CyMMa TONM(EHONOB IOCTe-
TIEHHO YBEJMYMBAETCS W B 3€NIeHbIX, HO BIIOJHE
Cc(OPMHUPOBABIINXCA TUIOAAX JOCTUTAET MaKCHMMyMa
(3372,8 Mr%). D10 coBmamaeT ¢ OKOHYaHHEM POCTa
TUTOJIOB, 3aTeM OHA ITOCTENIEHHO yMEHBIIaeTcs, B Tie-
pe3pelibIX IWIoAax CHUXAeTcs 10 MuHuMyMa. Cremy-
€T OTMETHUTb, YTO XOJ U3MEHCHHUSI OCHOBHBIX KOMIIO-
HEHTOB CyMMBI MTOJI()EHOIOB BO BpEMs POCTa U pa3-
BUTHS IUIONOB HET TeM ke myTeM. CojepikaHue
(h1aBOHOUIOB U JICHKOAHTOIIMAHOB B TUIOJAX HA PaH-
HUX CTaJIUSX Pa3BUTHS IUIOJOB 10 CPABHEHHIO C Ka-
TexuHamMu He BBICOKO (310,3 m 351,3 mr%, cooTBeT-
cTBeHHO). KonndecTBo 000MX BEIECTB B CIEIYIONIHX
(hazax pa3BuUTHS MOCTENIEHHO TOBBIIaeTcs. [1o cpas-
HEHHIO C KOJIMYECTBOM (DIIaBOHOMIOB B (paze 3aBs3H,
B 3€JICHBIX HEC(OPMHUPOBABIINXCS TUIOJAAX MX KOJIH-
4YeCTBO TOBBINIaeTcs B 1,7 pa3a, a Bo BIoiHE cop-
MHUPOBABIIMXCS IUIONAX TOBBImIaercs B 2,1 paza u
JOCTATaeT MakcuMyMa. B ¢asze Hagana moxpacHeHHs
HE YBEIMYCHHBIX B pazMepax Iuiogax HemHoro (7%)
YMEHBIIIAETCs], & B IEPHOJT TEXHMIECKOW 3PETOCTH TIO
CPaBHEHUIO C BITOJHE C(HOPMHPOBABIIMMUCS TUIOA-
MH pe3Ko yMeHbIaetcs (B 2,9 pasza), a B Grosoruye-
CKH 3peJIbIX TUIOAAX CHIKASTCS 0 MUHUMYyMa. Takoi
JKe XOJl M3MEHEeHHNs1 HaOMoqaeTcsa U P HAKOTUICHUN
KaTeXMHOB. B oTiMuMe OT M3MEHEHUS KOJIMYeCTBa
(h1aBOHOUIOB Ha PA3HBIX CTAAUAX CO3PEBAHUS IUIO-
JIOB, COZEp)KaHWe KaTeXWHOB PE3Ko MamaeT B (aze
TEXHUICCKOHW 3peiocTH (B 2 pa3a) W JOCTHTACT MH-
HUMYyMa B TIEPE3PEIIbIX TII0JaX.

Tabnuya 1. [lunamuka HakorieHUs noardeHosoB B ioaax BugoB Crataegus L. (Mr% ot cbiporo Beca).

®a3pl pa3sBUTHSA IJI0J0B Cymma no-| ®uaaBo- | AHTOLHA- Jleiiko- Karexu- |Xsoprenosas
Ju(eH0J0B| HOWABI HbI AHTOLHAHBI HbI KHCJI0TA
C. pentagyna

3aBsa3b (uepe3 15 nueii) 2457,5 301,3 - 351,3 656,4 105,4
3es1eHble (IOCTHTTIIUE TTOJIOBUHBI CBOMCTBEH-

HOI'0 pa3Mepa) 2978,2 505,1 - 635,4 814,6 1773
3esenble (BoaHE chopMUPOBABLIHECH) 3372,8 631,3 - 741,7 1108.4 219,3
HauaJjio co3peBanus (moKpacHeHue) 2955,4 591,3 125,6 711,9 1051,8 158,4
TexHuueckasi 3pejiocTh 29214 213,1 1712,2 210,7 510,6 115,3
Buosaoruyeckast 3pesiocTb 2903,1 193,5 2235,1 105.4 2373 48,4
Ilepe3peJibie 2801,3 206,3 2168,6 98,3 2214 30,9

C. caucasica

3aBa3b (uepe3 15 nueii) 2105,4 251,3 - 3442 535,4 78,4
3eseHble (IOCTHTTIIUE TTOJTOBUHBI CBOCTBEH-

HOI'0 pa3Mepa) 2619,3 414,3 - 4654 855,2 87,8
3esiensble (BIoJiHe chopMUPOBABIIMECS) 3173,1 601,2 - 678,5 1119,4 135,9
HauaJio co3peBanus (mokpacHeHuHe) 2917,8 586,1 197,7 511,2 1079,5 1154
Texunueckas 3peJiocTh 2801.,4 196,2 1657,5 108,8 586,3 50,4
BuoJiornueckas 3pejiocTb 2768,3 1913 9137,5 90,3 281,4 20,5
Ilepe3pebie 2701,3 190,4 2067,4 70,5 269,5 20,0
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Abbacosa u Hospysos

W3 momm)eHONMBHBIX COCAMHEHUH PE3K0Oe M3Me-
HEHUE HAOJIO/IAeTCS B KOJIMYECTBE XJIOPIEHOBOM KH-
ciotel. Hanbonbliee KOIMYECTBO XJIOPIEHOBOM KH-
CJIOTHI HAKAIUTMBAETCS BO BIOJHE C(HOPMHPOBABIITHX-
csl TUI0JIaX, HAUMEHBIIICE — B TIepe3pesibiX (IoYTH B 7
pa3 MeHbIIIE).

C nHauvanpHBIX (a3 pa3BUTHS IUIONOB BILIOTH
JI0 TOTHOTO (POPMHUPOBAHUS B HHUX, B OTIMYHE OT
(h1aBOHOMIOB, JICHKOAHTOIMAHOB M KATEXHWHOB, OT-
CYTCTBYIOT aHTOIMaHbl. C HacTyIieHHeM (a3bl co-
3peBaHMs TOSBIIOTCS aHTOIMaHbl. Koxypa mro-
J0B HAYMHACT KpaCHeTb B OCHOBHOM, B T€X y‘IaCT-
Kax, IJIe TUIOJBI XOPOIIO OCBEUICHBI coHIeM. [Ipu
MTIOKpPacCHEHUH Ha paHHeH (aze co3peBaHUs ILIOIOB
KOJIMYECTBO aHTOLMAHOB COCTaBiseT 5,6% oT 00-
el CyMMBbI, HakaruimBaeMmol B (ase Ouosoruye-
CKO# 3peJoCTH IUTONIOB, HAa CTaIUU TEXHUYECKOH
3pETIOCTH COACpKaHNE aHTOITMAHOB 10 CPaBHEHUIO
C HOKpaCHeBIlII/IMI/I mogaMu IIOBBIIIACTCA OO
1712,2 mr% (moutu B 10 pa3 Gosbmie, 4eMm, B I0-
KpacHeBIIMX IuToAax). Ha cramuu OMOIOTHYIECKOM
3pENIOCTH  COJACP)KAHWUE AaHTOI[MAHOB JIOCTHracT
HauBbIcIIero mpexaena - 2235,1 mr%. B mepespe-
JBIX TUIONAX COAEpIKaHWE aHTOIMAHOB CHUYKAETCS
Ha 3% wu cocraBuser 2168, Mr%. M3 gaHHbIX Tao-
JuIbl 1 MOXKHO MPeArnoiarath, YT0 KOJIHMYECTBO aH-
TOIIMAHOB TTOBHIMIAETCS, B OCHOBHOM, 3a CUeT (uia-
BOHOJIOB, JICHKOAHTOIMAHUIANHOB M KAaTEXHWHOB, a
ocTajbHas 4acTh BEPOSATHO, - 33 CUYET KATECXHUHOB,
XJIOPTEHOBOM KHUCIIOTHI, a TaKke APYTrux monude-
HOJIOB U3 CYMMBI TIOJTH()EHOJIOB.

B HACTOSIIICS BpeMH HAKOIINICHO MHOT'O JaHHBIX
0 OuocuHTe3e (PIABOHOMIOB, B TOM YHCIE, AHTO-
nmanoB (Swain, 1976; Wong, 1976; Haslam, 1979;
Grisebach, 1980; HoBpy3os, 2010). Berssierno, uto
OuocuHTe3 ()IABOHOMIIOB B PACTCHUSAX MPOUCXOIUT

B TPHU CTaguH: oO0pazoBaHHe OCHOBHOTO ckeneTa Ce-
C5-Cs (MONMMKETUAHBINA U MIKUMAaTHEIHN), fanee oopa-
3YIOTCSl pa3liMuHble Kacchl (JIaBOHOMIOB M OKOH-
yaTenbHass MOAW(UKAIMSA MOJEKYN - THIAPOKCHIIH-
POBaHUEC, MCTUIIMPOBAHUE, TIIMKO3UIUPOBAHUC, YTO
JlaeT HAyaJl0 MHOTMM WHAWBUAYAILHBIM (DIIABOHOM-
JlaM BHYTPH Ka)JIOTO Kjacca.

OKCIepUMEHTATFHEIM ~ myTeM  H.I'pu3ebax
(1980) moxkazan areraT-MaJOaTHBIH IMyTh OHOCHH-
Te3a (hTaBOHOWIOB, B KOTOPOM CHavasa o0pasyercs
KONbIo A (hIaBOHOWIIOB, MyTEM AaKTUBUPOBAHUS
CoA Tpex MOJEKyJ MajoHaTa — arerara U OKCH-
KOPUYHOW KHCJIOTHI, KOHACHCUPYET B 00pa3yeT oc-
HOBHOH cCKeneT (hIaBOHOHIA TeTpaoKcH(pIaBOHOH
(I) mm Terpoxcuxanxos (II).

3aTeM HAYMHAETCS MHOTO3TAITHBIA MPOIECC
oOpa3oBanus (hIaBOHOHIIOB, PETYIUPYEMON CIIOXK-
HOM (QepMEHTAaTHUBHONW CHCTEMOW. AHaMM3UPys
3KCIIEPUMEHTANIBHBIC JaHHBIC MO0 OMOCHHTE3Y (e-
HOJIFHBIX COEJIMHEHUI MOXHO CKa3aTh, YTO XaJIKO-
HBI UTPAIOT IIEHTPAIBLHYIO pOJIb B OMOcHHTE3e (hiia-
BOHOHUJIOB Pa3NU4HBIX KiaccoB. CyMMUpYS HpUHS-
ThIC B HACTOSAIICE BPEMs B3TJISAbI 10 OMOTCHETHYC-
CKOMY B3aWMOIIPEBPALICHUIO MEXIy (hiIaBOHOHIA-
MU pa3iIU9HbIE KJIACCOB, UX MOYKHO IIPEICTaBUTH B
CIEYIOIIEM BHJE:

Cxema. [Ipenmnonaraempie myTu OMOCHHTE3a AHTOLUAHHTUHOB.
CrutonHele CTpenku (—¥) — yCTaHOBJICHHBIE, TyHKTHPHBIE CTPEIKH ( - - #) — IpeanoiaraeMole;
I — xankonsr; 11 — ¢maBonosr; 111 — pnaBonsr; IV — pnaBoHoHEL, V — aHTOIMAaHUAUHEL, VI — NEeHKOaHTOIMAHUIWHEL,
VII - ¢pnaBono:nsr; VIII — ¢rasan-3,4-auon (mpoanronuansl); IX — gaBan-3-0i1 (KaTeXUHBI).
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Taﬁﬂuua 2. I3aMeHeHne KaueCTBEHHOr0 COCTaBa aHTOI[MAHOB B 3aBUCHMOCTH OT CTEIICHH CIEJIOCTH IIJI0I0B 60ﬂprIH—

HHKa

Crataegus pentagyna

Crataegus caucasica

HaunMeHOBaHHE aHTOIHAHOB

CreneHb CIEJ0CTH ILIOT0B

TeXHUYecKasl | OM0JIOrHYecKasi | mepe3peJible | TEXHUYECKasl |0MOJIOrHYecKasi| nepe3pebie
IUAHUIH-3-TTHKO3H 19,5 10,7 16,7 17,9 12,4 20,5
IUAHUINH-3,5-TJII0KO3HT 46,6 59,3 52,3 41,2 48,3 39,8
IMAHUANH-3-PYTHHO3U 10,3 11,2 10,1 - - -
TeJaproHuIMH-3-TJII0K03U/ 8,3 8,5 10,1 14,4 11,1 16,5
neJaproHuANH-3,5-TUrTI0K03U 9,4 4,0 3,4 26,5 28,2 232
NeOHNAWH-3,5-TUTTI0K03H]T 5,9 8,3 4.5 - - -
NeOHNAWH-3-TNUTITIOKO3U] - - 2,9 - - -

Hapsiny ¢ u3yuenneM M3MeHEHHs COAEepKaHUA
AHTOIMAHOB HAa Pa3JMYHBIX CTAIUSIX CO3PEBaHUS,
HaMU TaK)X€ HCCIIEIOBAaH KauyeCTBEHHBIN COCTaB B
repro co3peBaHus wonoB. [IpoBenennsie xpoma-
TO-CIEKTPO(OTOMETPUUECKUE aAHATM3BI IOKa3aIH,
YTO HauOOoJblIee KOJIMYECTBO KOMIIOHEHTOB B
CyMMe€ aHTOIIMAaHOB HaKaIlJIMBaeTcsd B IJIOJax OWO-
soruueckoit 3penoctu (Tabmuna 2).

Xpomarorpaduueckuii aHanu3 MoKas3al, 4To B
cocraBe cyMMBbI aHToMaHoB C. pentagyna BO BCeX
TPeX CTaIusIX CO3PEBaHUS MPUCYTCTBYIOT 3 MPOU3-
BOJIHBIC [MAHUJMHA, 2 TPOHM3BOJHBIC TEIAPTOHU-
JuHa U | mpou3BOAHBIA MeoHuANHA. TONBKO B me-
pe3penbiX MIoAAaX B CyMMeE IOSABISETCS He3HAdH-
TENbHOE  KOJHMYECTBO  MEOHUIMH-3-TIIIOKO3H/IA.
Ckopee Bcero, 3To BEUIECTBO 00pa3oBajioCh B pe-
3yJbTare (PEPMEHTATHBHOTO TUAPOIIN3a TIEOHUANH-
3,5-nmurmoko3una. KonmmdecTBeHHOE ompesenieHue
COIep KaHUs OTAETBHBIX KOMIIOHEHTOB B CYMME
MTOKAa3aJI0, YTO OCHOBHBIM KOMITOHEHTOM BO BCEX
TpPeX CTausIX SBJISETCS MPOU3BOAHOE IHAHUAWHA.
Ha cragnm TexHUYECKO# 3perIoCcTH OHO COCTaBISET
76,4% OT CyMMBI, Ha CTaAUU OMOJIOTHYECKOH 3pe-
moctr — 81,2%, a mepe3penbix mionax — 79,1%.

OueHb WHTEPECHBIH (AKT MONYYEeH IMPH H3Y-
YCHHM W3MCHCHUS OTACIbHBIX KOMIIOHCHTOB B
poliecce co3peBaHus II0J0B. BEIsICHEHO, 4TO 00-
pa3oBaHHE M HAaKOIUIEHHE TaKWX MOHO- W JIHcaxa-
PUIOB, KaK MPOU3BOHBIC [IMAHUNHA, TaK U MeIap-
TOHUAWHA WIET pa3HbIM IyTeM: [WaHUAWH-3-
TTIOKO3H]T HauOOJIbIlIe HAKAIUTMBAETCS Ha CTaauu
TEXHUYECKOW 3peJOCTH, B OMOJIOTMYECKH 3perbIX
IJI0JaX OHO HECKOJIBKO YMEHBIIaeTcs U Tepes3pe-
JBIX TUTO/IaX CHOBA MOBHIMaeTcs. Hakorienne qur-
JIIOKO3UOB HJeT MHBIM myTeM. HanMmensluee ko-
JIMYECTBO [IUAHUIUH-3,5-IUTIIIOKO3HU1a OTMEUEHO B
TEXHUYECKH 3pEJNbIX IUI0/aX, B IIoAax Ouoioruyie-
CKOI1 3perocT OHO TOCTHUTAeT MaKCHUMyMa, a Tepe-
3penbIX MI0JaX CHUXKAETCA, HO €ro cojaep)kaHue
BBIIIIE, YeM B IUIOJIAX TEXHUUYECKOM 3pesocTu. B ot1-
JUYAe OT IUAHWIUHIPOM3BOIHBIX, HAKOIUICHHE
MIPOM3BOIHBIX IMETAPTOHUANHA M TEOHHUIWHA HJET
OpyTUM  TyTeM, OCOOCHHO  MeJaproHUAWH-
JTUTINKO3MIa. X0/l U3MEHEHHUS] KOJMYEeCTBa ITeap-
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TOHHUJIUH-3-TJIIOKO3H]1a TAKOH K€, KaK Y [IHaHUTuH-
3-IIIIOKO3H/IA, & TUTITUKO3U]T OOJIBIIE CHHTE3UPYET-
Cs Ha CTaJUU TEXHUYECKOW 3PEIIOCTH, 3aTeM €ro
KOJIMYECTBO ITOCTEIICHHO YMEHBINAETCS W B TIEpe-
3peNbIX IUIoJAaX JOXOIUT A0 MUHMMyMa. U3 momy-
YEHHBIX JaHHBIX MOJKHO CJeJIaTh TaKoe 3aKJIIoue-
HUE, 9TO TIOBBHIIICHUE COICPKAHUSI MOHOTIIUKO3H-
JIOB — TIPOM3BOIHBIX [IMAHUIUHA U TEeIaprOHUINHA
MIPOUCXOJUT 32 CUET (DEPMECHTATUBHBIX pacIIerie-
HUU 3,5-IUTTI0KO3UI0B LUAHUANHA U TMEJIapTrOHU-
JIMHBI.

BbIBOJbI

1. HMccnemoBanus OUHAMHKHM HAKOIUIEHHS IIOJIH-
(heHOTIOB BO BpeMsl poCTa W Pa3BUTHS IUIOAOB
OOSIPBIIITHKUKA MATUIICCTHYHOTO U 0. KABKa3CKOI0
MOKa3aJik, YTO B XOJI¢ Pa3BUTHS ILJIOJIOB COMEP-
JKaHHe TOJTU(PEHOIOB MTOCTEIIEHHO MOBBITIIACTCS,
B (ase BmomHEe CcHOPMUPOBABIINXCS IUIOIOB
JIOCTUTaeT MaKCHUMyMa, 3aTeéM HEMHOTO CHIYDKa-
ercs. Takoli ke X0 U3MEHEHHSI OTMEYEH 110 Ha-
KOIICHUIO OTAEIBHBIX KJIACCOB MOIM(EHOIIOB, B
YaCTHOCTH, (PJIABOHOUOB, KaTEXUHOB, JIEHKO-
aHTOLMAHUINHOB M XJIOPTCHOBOM KHCIIOTHI.

2. B mmmonmax aHTOIMaHBI MOSBISIOTCS Tmocie Gop-
MHpPOBaHUS TUIOAOB, M HA CTaauu OWOJIOTHYC-
CKOH 3pEJIOCTH TUIOJIOB MX COJEPKAaHUE JOCTH-
raeT MakCHMyMa. BBISBIIEHO, YTO aHTOIMAHBI
CHHTE3UPYIOTCS 3a CUET APYTHUX KIACCOB ITOJIH-
(eHOJIOB, B YacTHOCTH, (JIaBOHOJIOB, ((1aBOH-
3-kaTexuHOB) M (I1aBOH-3,4-11ONOB (JIeHKOaH-
TOITUAHUIMH).

3. YCTaHOBJIEHO, YTO HAPSAAY C U3MECHEHHEM CO-
JICpKaHUsI aHTOIIMAHOB B PAa3JIMYHBIX CTaJUSX
CO3pEBaHMs ILIOJOB, U3MEHSETCS TaKKe COMep-
»KaHHe OTOENbHBIX UX KOMIIOHEeHTOB. Ha cragun
TEXHUYECKOW 3PElIOCTH MOHOTJIMKO3HJIbI IIHa-
HUJIMHA W TIeNIaprOHUINHA OOJbIlle HaKaIlIHBa-
IOTCS, ¢ HACTYIUICHHEM OHOJIOTHMYECKON 3pero-
CTH HEMHOI'O YMEHBIIAIOTCSI U B IMEPE3PENbIX
IJI0JAaX CHOBa IOBBIMIAIOTCS. JIMTIMKO3UABI B
OoJbIIEH CTENEHN HaKaIlJIMBAIOTCAd Ha CTagud



Abbacosa u Hoepysos

OMOJIOTHYECKOH 3peoCcTH TI0M0B. IloBBIMICHNE
CoZIepKaHUsI MOHOTIIMKO3UIOB B IEPE3PEIBIX
TUIOaX MJCT 3a CUeT (pepMEHTATUBHOTO paciie-
TUICHUS AUTJIUKO3HIOB.
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Crataegus L. Novlorinin Meyvalarinds Polifenol Maddslorinin Toplanma Dinamikasi
T.Y. Abbasova', E.N. Novruzov’

!Ganca Doviat Universiteti, Azarbaycan
’AMEA Botanika Institutu

Iki — besyuvali vo qafqaz yemisani meyvalorindo polifenol maddolorinin toplanma dinamikasi todqiq
edilmisdir. Mioyyon edilmisdir ki, hor iki ndviin meyvalarinin bdyiime va inkisafi prosesinde polifenol
birlogsmalorinin toplanmasi eyni qayda ilo gedir. Meyvalorin boylimo vo inkisaf fazalarmmin ovvslinds
polifenollarin toplanmasi miitomadi olaraq artir vo tam formalagmig meyvoalordo maksimuma g¢atir, sonra
yavag-yavas azalmaga baslayir va doyib 6tmiis meyvalards onlarin migdart minimuma enir. Polifenol comini
taskil edon komponentlorin toplanma dinamikasi da timumi polifenollarin toplanma dinamikasina analoji
qaydada bas verir. Eyni zamanda miioyyan edilmisdir ki, imumi polifenol cominds miqdari doyisikliklor bas
verdiyi kimi, onlart tegkil edon komponentlorin, xiisuson antosianlarin keyfiyyat torkibi do miqdarca
dayisilir.

Acar sozlor: Crataegus L., meyva, polifenol, kamiyyat, keyfiyyat torkibi, inkisaf fazast

Dynamics of Accumulation of Polyphenolic Substances in Fruit of Crataegus L. Species
T.Y. Abbasova', E.N. Novruzov’

'Ganja State University, Azerbaijan
*Institute of Botany, ANAS

The dynamics of accumulation of polyphenols in two hawthorn species — Crataegus pentagyna and C.
caucasica has been investigated. It has been established that the course of the changes of wvarious
polyphenols during growth and fruit development in both species occurs in the same manner. Polyphenol
content in the initial stages of fruit growth and development is gradually increased up to a maximum in
completely formed fruit and then begins to decrease gradually, and their quantity reaches a minimum in
overripe fruit. The changes of amounts of the main components of polyphenols during growth and fruit
development follow the same path as the total amount of polyphenols. It has been established that along with
a change of total polyphenol content its individual components, in particular anthocyanins also varies.

Key words: Crataegus L., fruits, polyphenols, composition, contents, development phase
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Energetika Miiassisolorinin Qazsokilli Tullantilarindan Alinmis Azot Giibrasinin
Payizliq Bugda Bitkisi Altinda Istifadasinin Somaraliliyi

M.C. Seyidov

AMEA Torpagsiinaslq va Aqrokimya Institutu, Mommad Rahim kiic., 5, Baki AZ1073, Azarbaycan;

E-mail: soiman@science.az

Toqdim olunmus moqalods energetika miiassisalorinin qazsokilli tullantilarindan alinmis azot
giibrasinin bugda bitkisi altinda istifadasinin tatbiqi va bitkinin boyuna, inkisafina tasiri haqqinda
malumat verilmisdir. Aparillan tacriiba islorinin naticalori gostarmisdir ki, tiistiidon alinan azot
giibrasinin bugda bitkisi altinda miixtalif doza vo kosafatda istifadosi bitkinin inkisafina miisbat tasir
gostorir vo kand tasarriifatinda tiistiidon alinan azot giibrasinin tatbiqi ekoloji v iqtisadi cohatdon

dlverislidir.

Agar sozlor: Otraf miihit, yanacaq, elektrokimya,mineral giibralor, mahsuldarliq

GIRIiS

Otraf miihitin qorunub-saxlanilmasi elmin on
o6nomli vazifalarinden biridir vo bu onunla baglidir
ki, yer kiirasinds shalinin artim1 bag verir, hamginin
tabii sarvatlarin tapintist vo emali daha da artmigdir
(P3aeBa u mp., 2006; I1labanos u ap., 2003).

Energetika miiassisolorinin qazsokilli tullantilar:
0z novbasinds otraf miihito ciddi zorer verir vo
ekologiyanin pozulmasina sobob olurlar. Belo
komponentlorden tahliikali sayilan H,S, SO,, va NOy
otraf miihiti ¢irklondirir vo istixana effekti yaradir.
Azot oksidlari elo komponentlordir ki, bunlar ozon
tabagasinin dagilmasina sobab olur (P3aea u np.,
2003, 2006; 111abanoB u ap., 2003).

Tabii va tiistii qazlarin havaya atilmasi, onlarin
zorarsizlasdirilmasi vo emal1 straf miihitin miihafi-
zosinde mithiim shomiyyat dasiyir. Belo ki, mazu-
tun yanmasi zamani amala golon zohorli tiistii qaz-
larda 5000-6000mq/m’ SO, vo bir o gadar do azot
oksidlori amoala golir. Belo qazlarin zorarsizlasdi-
rilmasi ticiin fiziki-kimyavi, kimyavi, katalitik vo
fiziki tisullar asas hesab olunur (P3aeBa u ap., 2003;
[[Ta6anoB u mp., 2003).

Planetimizdo iimumi ekoloji voziyyati nazors
alaraq, sonaye tullantilarinin yigilmasinin qarsisinin
alinmasi tiglin  toxire salinmaz va radikal todbirler
apartlmalidir. Bu sahads bir ¢ox islor aparilmigir:
onlardan NOy vo diger garisiqlarin tomizlonmssi,
habelo bork vo maye sorbentlordon azot oksidlo-
rinin udulmasi, katalizatorla katalitik oksidlosmo
tisulu ilo aparilirlar ki, orada azot oksidlerindon
sarbast azotun reduksiyast kimi masololor daxildir.
Lakin bu tadbirlorin aparilmasi enerji resurslarinin
kiilli miqdarda sarfiyyati ilo baglidir vo bununla da
istonilon  soviyyado ¢irklonmodon tomizlonmo
miimkiin deyil. Son illordo oksid azotunun tomiz-
lanmasina olduqca ciddi fikir verilir va bunun {i¢iin

dorin kompleks texnologiya iisullar totbiq olunur.
Bununla da tiistii qazlarin selektiv qeyri-katalitik
reduksiya tisulu ilo tomizlonmasi (80-85%) aparilir
va bu lisul oksid azotun ammonyakla vo digar lizvi
reduksiyaedicilarlo birlogsmasina sabab olur (Zama-
nov va b., 2008; P3aeBa u ap., 2003, 2006).

Azorbaycanda azot gilibrosinin  istehsali no
kecmis SSRI dévriinde, no do indiki miistoqillik
vaxtl olmayib. Azorbaycanda kond tesarriifatinin
azot giibrosine olan tolabati keg¢misdo vo hal-
hazirda Rusiyadan vo Giirciistandan gotirilmis azot-
lu giibrolor hesabina 6donilir. Konardan gatirilon
azotlu giibrolorin giymotinin yiiksok olmasi (bir ton
ammonium nitrat - NH4NO; 200 AZN manata
satilir, torkibinds 34,7% tomiz ¢okido azot vardir)
kond tosorriifati mohsullarinin maya doyerinin
artmasina vo baha baga golmosino sobab olur. Azor-
baycan orazisinin 1700000 hektar sahasi birillik vo
coxillik bitkiler altindadir. Bunlarin azotlu giibroys
olan tolabati toxminon ildo 8500 ton tomiz ¢okida
va ya 246500 ton tarkibinds 34,7% tomiz azot olan
ammonium-nitrati - NH4NO; vo ya 414800 ton
torkibindo 18-20% tomiz azot olan ammonium-
sulfat formasinda azot giibrasidir (Zamanov va b.,
1999; Ceunos, 2010; P3aeBa u ap., 2003).

Energetika  miiossisalorinda yandirilmisg
yanacaqdan ¢ixan tiistiidon kimyovi maddolorin vo
birlogsmalorin tutulmasi ve ayrilmasi sahasinda
elektrokimyavi vo kimyovi tisullari totbiq etmakla,
havaya atilan tiistii vo onun torkibindoki bitki iigiin
zaruru olan gida maddslarinin azot giibrasi soklinda
kond tosorriifatinda istifadesi vo somaraliliyi
istigamatinds islorin aparilmasi miithiim shomiyyat
kasb edir (Zamanov va Seyidov, 2008; Ceuzos,
2010; Il1a6anos u mp., 2003).
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TODQIQATIN OBYEKTI VO METODLARI

Tacriibalor 2007-2012-ci illords AMEA Tor-
pagsiinasliq  vo  Aqrokimya Institutunun iizvi
giibralar vo ortiilii gruntun aqrokimyasi laboratoriya-
sinda su kulturasinda va ¢6l geraitinds “Bezostaya-1”
bugda sortu ilo asagidaki sxem iizrs aparilmisdir:

Sxem 1.

1.Nozarat giibrasiz (adi su)

2.Neft qazindan alinmis 0,1% NH4;NO;

3.Neft qazindan alinmis 0,2% NH4NO;

4 Neft qazindan alinmis 0,3% NH;NO;

Sxem 2.

1.Nozarat giibrasiz (adi su)

2.P30K30-f0ﬂ

3. fon+ NH4NO3 30kq

4. fon+ NH4NO3 6qu

5. fon+ NH4NO3 9qu

Tacriibalor Abseronda yayilmig ve bdyiik
ehtiyata malik olan iizvi torkibli tullant1 vo galiqlar,
onlarin tokrar emalindan alinmis -“Abseron”
kompostu, Yaxantt Sularinin Quru Qaligi (YSQQ),
Bork moisot tullantisi (BMT) verilmis sahoalordo
apartlmigdir. “Abseron” kompostunun torkibindo
40% bork maisat tullantisi, 30% yaxanti sularinin
quru qaligi, 10% peyin, 15% bitki qaliglari, 3% kidil,
2% sdnmamis shong olmagqla, kimyavi torkibi iso
gida maddoslarindon 1,95% azot, 1,37% fosfor, 1,63
kalium, 24% tizvi maddos olur. Yaxant: sularinin
quru galigi (YSQQ) - 36% iizvi madds, 3,8% azot,
2,6% fosfor, 2,0% kalium, 52% quru maddodan
toskil olunub. Bork moisat tullantisinin (BMT)
kimyavi torkibine azot — 0,75%, fosfor — 0,50%,
kalium - 0,35%, tizvi madds quru ¢okidos - 80%;
miixtolif mikroelementlor - 0,3-0,5% toskil edir
(Zamanov va b., 1999).

Torpaqglarin gida maddslorino tolabatini vo toc-
riibo sahasinin aqrokimyavi xiisusiyyatlorini dyran-
mok tiglin giibra verilmoazden avval sahanin 5 yerin-
don konvert formada 0-20; 20-40; 40-60; 60-80; 80-
100 sm dorinliyindon torpaq niimunalori gotiiriiliib,
qatlar iizra qarigdirilib, qurudulub, farfor gabda doyii-
liib, 1mm-lik slokdan kegirilib, analiz olunmusdur.
Tacriiba sahosinin torpaglarinin gida maddolorinin
miqdarimi va ¢evrilmasini dyranmak iiciin 4 tokrarda
(I vo III tokrar), bdlmenin 3 yerindon (bagdan, ortadan
va sonundan) torpaq niimunslori gétiiriiliib (0-20; 20-
40 sm) qatlar iizra qarigdirilib vo orta torpaq niimunasi
(0,5 kg-dok) havada qurudulub, doyiiliib, laboratori-

Energetika Miiassisalarinin Qazsakilli Tullantilarindan

yada analiz olunmusdur. Gétiiriilmiis torpaq niimuna-
lorinda: pH — sulu moahlulda potensiometrls, {imumi:
humus Tyurin, azot (qovma tisulu) Keldal, udulmus
ammonyak Konev (Nessler reaktivi), nitrat azotu
Qrandval-Lyaju (disulfofenol tursusu ilo), miitoharrik
fosfor Magiqin, miibadilovi kalium Protasov iisulu ilo
(alovlu fotometrdo) toyin edilmisdir. Bitki niimunsle-
rinds azot, fosfor vo kalium Qinzburq, Seqlova, Vul-
fius tisulu ilo yarpaglarin, ciicartilorin, koklorin gokisi
Dospexova (¢aki iisulu ils), udulmus ssaslar Hedroyts
iisulu ilo aparilmigdir. Bitkilorin inkigafi zamani feno-
loji miisahidolor aparilmisdir: 1. Bitkinin boyu; 2.
Koklarin uzunlugu; 3. Bitkinin yas ¢akisi; 4. Toxum-
larm miqdart; 5. Bitki tizorinds olan denin ¢akisi; bio-
kimyavi analizlor Yermakov kitabinda verilmis
isullarla aparilmigdir. Taciirbslorin daqiqliyi ve ola-
matlor arasindaki forq Meseryakov {isulu ila, korrel-
yativ olagonin riyazi-statistik tohlili Lakin, iqtisadi
somaraliliyin hesablanmasi iso Baranova gors aparil-
misdir (MemepskoB, 1972; Jlakun, 1985; bapanos,
1964).

NOTICOLOR VO ONLARIN MUZAKIROSI

Bizim apardigimiz tocriibslords energetika mii-
assisalorinds yandirilmig yanacaqdan ¢ixan tiistiiden
alman azot gilibrosinin miixtolif kond tosorriifati
bitkilari altinda istifadssi yoxlanilmigdir. Tacriibslor
taxil bitkisi ilo laboratoriya soraitinds su kulturas ilo
3 tokrarda, 4 variantda 10 bugda toxumu ilo Petri
gablarinda qoyulmusdur. Bitkiys maye halinda olan
tiistii-qazdan alinmis ammonium nitrat giibrasinin
0,1%, 0,2%, 0,3%-1i mohlulu hazirlanib verilmisdir.

Nozarat (adi su) giibrosiz istifado edilmisdir vo
alman naticalar 1 sayli cadvalds verilmisdir.

Cadveldon goriindiiyii kimi, har qaba verilmis
azotun miixtolif keosafotli  dozalarmin  su
kulturasinda bitkinin ciicormasine vo inkisafina
tosirinin naticasindo koklorin cominin uzunlugu
0,1%-1i NH4NO; variantda 3sm, 0,2%-1i NH;NO;
variantinda — 5,5 sm, 0,3%-li NH4;NOs variantinda
— 17,5 sm nozaroto nisboton artiq alinmusdir.
Bitkilorin boyu 10 giin ke¢dikden sonra hor gqaba
0,1%-1i NH4NO; variantda 1 sm, 0,2%-1i NH;NO;
— 3sm, 0,3%-1i NH4NOs variantda 3 sm, buda adi
su ilo qoyulmus nozarst varianti ilo miiqaisads
bitkilorin boyunun artiq olmasini gostarir.

Cadval 1. Tiistii gazdan alinmis azot giibrasinin “Bezostaya-1” bugda sortunun toxumlariin ciicormasing

va inkigafina tosiri (2008)

Ne Tacriibanin Koklarin cominin Bitkinin 10 giinliik bitkinin yas
- variantlar uzunlugu ,sm boyu, sm ¢okisi, mq-la

1 Nozarot giibrosiz (adi su) 18,0 8,5 82

2 Tistii qazindan alinmis 0,1%-1i NH4NO; 21,0 9,5 105

3 Tiistli qazindan alinmis 0,2%-1i NH4;NO3 23,5 11,5 110

4 Tistii qgazindan alinmis 0,3%-1i NH,NO, 35,5 11,5 111
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Cadval 2. Abseronun boz-qonur torpaqlari soraitinda tiistii gazdan alinmig azot giibrasinin “Bezostaya -1” bugda

sortunun inkisafina tosiri

Bitkinin boyu, sm

Bir bitkinin yas ¢akisi, q-la

Ne Tacriibanin variantlar:

kollanma boruya ¢ixma siinbiil buraxma (yetisma fazasinda)
1 Nozarat giibroasiz 12 40 55 50
2 P30K30-f0n 14 45 65 60
3 fon+ NH4NO; 30kq 18 47 75 65
4  fon+tNH4NO; 60kq 20 55 80 72
5  font+tNH,NO; 90kq 24 60 85 85

Cadval 3. Abseronun boz-qonur torpaqlari soraitindo tiistii qazdan alinmig azot giibrasinin miixtolif dozada payizliq

bugda bitkisinin mohsuldarligina tasiri (2009-2011-ci illar)

2009 2010 2011 Orta hesabla | Nozarata nisbaton | Nozarata nisbaton
artim s/ha artim %

Variantlar s & s & s & £ & = 2 - 2

=1 = =] =1 _— —

R M R 2 _ M _ M K z 2 =
Nozarot giibrosiz 22,5 | 38,0 | 26,0 | 39,0 | 28,0 | 42,0 | 255 | 39,6 | ----- | === | - | meee-
P;oK30-fon 242 | 42,0 | 28,0 | 42,0 | 30,0 | 44,0 | 274 | 42,7 1,9 3,1 7,4 7,8
fon+ NH,NO; 30kq 25,0 | 43,5 | 30,0 | 43,5 | 32,0 | 44,5 | 29,0 | 43,8 3,5 42 13,7 10,6
fon+ NH4,NO; 60kq 26,0 | 44,5 | 32,0 | 44,5 | 33,5 | 45,5 | 30,5 | 44,8 5,0 5,2 19,6 13,1
fon+ NH4,NO; 90kq 272 | 46,5 | 33,5 | 46,5 | 35,5 | 46,5 | 32,1 | 46,5 6,6 6,9 25,9 17,4

10 giinliik bitkinin yas ¢akisi 0,1%-1i NHsNO;
variantda 23 mq, 0,2 %-1i NH4NO; -28 mq, 0,3 %-li
NH4NO; variantda iso 29 mq nozaratlo miiqaisodo
artiq olmusdur. Abseronun boz-qonur torpaglari so-
raitindo “Bezostay-1” bugda sortu ilo 4 tokrarda, 5
variantda c6l tocriibolori qoyulmusdur. Tacriibolor-
do tiistli gazdan alinmig ammonium-nitrat giibrasi-
nin hektara 30, 60 vo 90 kq normada fosfor va kali-
um fonunda tesiri Oyronilmisdir vo alinan naticalor
2 sayli cadvalds verilmigdir. Cadvaldon goriindiiyii
kimi, bugda bitkisinin boyu kollanma fazasinda no-
zaratdo 12 sm, fonda P;oK30— 14 sm, fosfor vo kali-
um fonunda+NH4NO; 30 kq variantinda — 18 sm,
fon+tNH4;NO; 60 kq variantinda — 20 sm, font
NH4NO; 90 kq variantinda — 24sm olmusdur ki,
buda nozarato nisboton tiistii qazdan alinmis azotlu
giibronin tasirindon miivafiq olaraq 2, 6, 8, 12 sm,
fona nisbaton iss 4,6,10 sm artiq olmusdur. Bugda
bitkisinin boyu boruya ¢ixma fazasinda noazaratds
40 sm, fonda - 45 sm, fosfor vo kalium fonun-
da+NH4NO; 30 kq verildikde - 47 sm, font
NH4NO; 60 kq — 55 sm, fon+NH4NO; 90 kq veril-
dikdo iso 60 sm olmusdur ki, bu da nozarato
nisbaton tiistii qazdan almmis azotla giibronin
tosirindon 5, 7, 15, 20 sm, fona nisbaton iss 2, 10,
15 sm artiq olmusdur. Bugda bitkisinin siinbiillomo
fazasinda boyu 55 sm, fonda 65 sm, fon + NH,NO;
30kq verildikdo - 75sm, fon + NH4NO; 60kq
verildikds - 80sm, fon + NH4NO; 90kq verildikds -
85 sm toskil edir ki, bu da nazarats nisbaton 10, 20,
25, 30 sm, fona nisbaton isa 10, 15, 20 sm artiq
olmusdur. Bir bitkinin yas cokisi siinbiilo ¢ixma
fazasinda nozarotdo - 50 q, fonda — 60 q,
fon+NH4NO; 30 kq verildikds - 65 q, fontNH4;NO;
60 kq verildikdo - 72q, fon+tNH4NO; 90 kq

verildikdo iso 85 q olmusdur ki, buda nazarstlo
miiqaisads 10, 15, 22, 35, fona nisbaton iso 5, 12,
25 q artiq olmusdur.

Energetika miisssisalorinds yandirilmig yana-
caqdan havaya atilan tiistii qazdan alinan miixtslif do-
zada azot gilibrosinin Abgeronun boz-qonur torpaqlari
soraitinds payizliq bugda bitkisinin don mohsuluna va
kiilos ¢rximina tasiri Oyranilmisdir vo alinan natice-
lorden 3 ildon orta hesabla bitkinin don mshsulunda
va kiilos ¢iximida artim miisahide olunmusdur vo
alinan naticaler 3 sayl codvealds verilimisdir.

Bels ki, hektara 30 kq tosiredici madds hesab1
ilo verilmis fosfor vo kalium giibrolori (fon)
variantinda don mohsulunun artimi 3 ildon orta
hesabla giibralslorlo nozarsts nisbaton 1,9 s/ha va
ya 7,4% toskil etmisdir. Kiilog ¢iximi mosulu 3
ildon orta hesabla 3,1s/ha vo ya 7,8% artiq olmus-
dur. Hektara 30 kq fosfor vo kalium (fon)+NH4NO;
90 kq hesab1 ilo giibro verilmis variantda bugda
bitkisinin don mohsulu 32,1 s/ha, artim 6,6 s/ha va
ya 25,9%. Kiilog ¢iximi mohsulu bu variantda
46,5 s/ha, artim 6,9s/ha va ya 17,4% togkil etmisdir.
Riyazi hesablamalar gostormisdir ki, don ({igiin
KMF,45=0,34 s/ha, tacriibanin  doaqiqiliyi
P%=0,44%, variasiya omsali V%=0,92%; kiilos
cximt  iclin - KMF(95=0,48s/ha, P%=0,37%,
V%=0,74% (2009); KMF5=0,57s/ha, P%=0,64%,
V9%=1,30%; kiilos ¢iximu ligiin KMF95=0,53s/ha,
P%=0,58%, V%=1,16% (2010); KMF¢5=0,53s/ha,
P%=0,58%, V%=1,16%.; kiilos c¢ixim1 {igiin
KMF95=1,81s/ha, P%=1,34%, V%=2,67% (2011).
Taxil bitkisi ilo aparilan tocriibslorde energetika
miiassisolorindo  yandirilmis yanacagdan havaya
atilan  tiistii qazdan aliman miixtolif dozada azot
giibrasinin Abseronun boz-qonur torpaqlari sorai-
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Cadval 4. Abseronun boz-qonur torpaqlari seraitinds miixtslif dozada tiistii qazdan alinmis azot giibresinin payizliq
bugda bitkisinin osas keyfiyyat gostoricilorine tosiri (2009-2011)

Kiilog Don
Variantlar N % | P.% | K. % Umumi | Ziilali |Qeyri ziilali| Ziilal, | Kleyko- | Siisova- 1000 adad
> i i azot, % azot azot % vina, % | rilik,% |danin Kkiitlasi, q

Nozarot giibrasiz 0,42 | 0,23 1,2 1,9 1,7 0,2 9,52 22,7 33,7 39,8
P;30K;0-fon 0,44 | 0,25 1,3 2,3 2,0 0,3 11,20 24,4 35,7 42,1
fon+NH,/NO; 30kq 0,46 | 0,26 1,3 2,6 2,2 0,4 12,32 25,5 36,7 43,1
fon+NH,NO; 60kq 0,48 | 0,28 1,4 2,6 2,2 0,4 12,32 26,1 38,0 44,2
fontNH,NO; 90kq | 0,50 | 0,30 | L5 2.8 2.4 0,4 13,44 | 27,6 38,7 45,0
tindo bitkinin keyfiyyst gostoricilorine tosiri gostorir.

Oyronilmisdir vo alinan noticolor 4 sayli codvaldo
verilmisdir.

Belo ki, 3 ildon orta hesabla bitkinin keyfiyyat
gostaricilori tiistli qazdan alinmig azot giibrasinin
tosiri noticosindo variantlar iizro doyisir.

Donin torkibindo olan ziilalin (zulal ¢iximi
omsal1 bugda bitkisi iiglin 5,6 gotiiriilmiisdiir) miq-
dart variantlar tizro 9,52-13,44% arasinda doyisir.
Hektara 30 kq fosfor vo kalium (fon) giibralori
verilmig variantda onun miqdar1 11,20% olmusdur,
bu da nozarstlo miiqaisade 1,68% artim toskil
etmigdir. Hektara 30 kq fosfor vo kalium (fon)
+NH4NO; 90 kq hesab ilo giibra verilmis variantda
zilalin miqdan 13,44% alinmigdir, bu da nozarot
variant1 ilo miiqaisodo 3,92% artim togkil etmisdir.
Kleykovinanin miqdari 3 idon orta hesabla variant-
lar tizra 22,7-27,6%, siisovarilik -33,7-38,7%, 1000
odod donin kiitlesi — 39,8,-45,0 qram arasinda doyi-
sir. Bu gostaricilorin miqdar1 oan yaxsi natica etibart
ilo hektara 30 kq fosfor vo kalium (fon) +NH4NO;
90 kq hesabi ilo giibrolor verilmis variantda alin-
migdir, bu da nozarat variantt ilo miiqaisade miivafiq
olaraq 4,9,%, 5%, 5,2 qram artim toskil etmisdir.
Don moshsulu va bitkinin asas keyfiyyst gostericilori
olan ziilal, kleykovina vo siisovarilik arasinda hesab-
lanan korrelyasiya amsalinin giymati bels olmusdur:
7=0,973+0,024; =0,993+0,006; »=0,991+0,008. Bit-
kinin kiilos ¢mxim1 vo ziilal arasinda hesablanan
korrelyasiya amsali r=0,988+0,002. Payizliq bugda
bitkisinin kiilaginin yem vahidi ¢iximina tosiri 0yre-
nilmigdir vo alinan naticolor gostormisdir ki, tiistii
gazdan almmig azot giibrosinin tosiri naticosindo
variantlar {izro hektardan yem vahidi ¢iximi 237,6-
325,5 vahid arasinda toraddiid edir. Hor hektara 30
kq fosfor vo kalium (fon) verilmis variantda, yem
vahidi ¢iximi 264,7 vahid olmusdur, bu da nozarato
nisbaton 27,1 vahid artim togkil etmigdir.

NOTICO
1. Tistli qazdan alman azot giibrosi miixtolif

norma vo kosafotlordo bugda Dbitkisinin
inkisafina, boyuna, clicormasine miisbat tosir
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2. Payizliq bugda bitkisinin don va kiilog mohsulu
giibrasiz nazarats nisbaton 90 kq azot + PypKog
verilmis variantda har hektardan 6,6 s/h don va
6,9 s/ha kiilog artmigdir ki, bu da miivafiq
olaraq 25,9 vo 17,4% taskil edir.

3. Tiistii qazdan alman azot giibrasinin payizliq
bugda bitkisi altinda istifadesi iqtisadi
cohoatdon olduqca somoralidir.
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M.x. CenoB
Hnemumym nougosedenus u azpoxumuu HAHA

B mpencraBneHHON cTaThe COOOIIAETCS O BIMSHUM a30THOTO yIOOpEHUs, IOJyYEHHOTO U3 ra3000pa3HbIX
OTXOJIOB PHEPreTHUUECKUX MPEANPUITHH U MPUMEHSEMOro IMOJA O3UMOM MIICHUIICH, HA POCT U pPa3BUTHE
pacTeHus. Pe3ynmpTaThl TMPOBENEHHBIX ONBITOB IMMOKA3alHW, YTO TPUMEHEHHWE a30THOTO YyAO0OpeHWs,
MTOJTy9E€HHOTO U3 Ta3000pa3HBIX BEIOPOCOB, MO/ PACTEHHUS 03WMON MIIEHHUIIB! B PA3JIHYHBIX 033X OKA3bIBAET
MIOJIOKUTENIPHOE BIMSHUE Ha PacTeHHUs, a BHEIPEHHE IMOJYyUYEHHOI0 M3 Ta3000pa3HBIX BHIOPOCOB a30THOTO
yAOOpeHUs SIBISETCS OJIarompusSTHHIM B 3KOJOTHYECKOM H SKOHOMHUYECKOM OTHOIICHHUU.

Knrouesvie cnosa: Oxpysicatowasn cpeoa, monauso, 21eKmpoxumus, MUHepaibHvle YOOOpeHus, ypO*CaHOCHb
Efficiency of Use of the Nitric Fertilizer Received from Gaseous Emissions of the Power
Enterprises under the Winter Wheat
M.J. Seyidov
Institute of Soil Science and Agrochemistry, ANAS
The effect of a nitrogen fertilizer, produced from waste gases of energy companies, on the growth and
development of winter wheat plants has been studied in the presented paper. The results of industrial tests
showed that the use of nitrogen fertilizer produced from gaseous emissions for winter wheat plants has a
positive effect on the plants at different doses, and the resulting introduction of the gaseous emissions of

nitrogen fertilizer has ecological and economic benefits.

Key words: Environment, fuel, electrochemistry, mineral fertilizers, productivity
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TOROVOZ BITKILORINDO QARISIQ VIRUS INFEKSIYALARI
HAQQINDA iLK MOLUMAT

.M. Hiiseynova*, N.F. Sultanova, 9.C. Mommadov, C.9. 9liyev

AMEA Botanika Institutu, Badamdar sossesi, 40, Baki AZ1073, Azarbaycan;
* E-mail: huseynova-i@botany-az.org

Son dovrlords virusologiya elminds prioritet istigamot hesab edilon miixtolif patogenlar ilo
sahib bitki arasindaki miirakkab qarsiliql slagslorin dyranilmesi baximindan qarisiq infeksiyalarin
askarlanmasi1 vo onlarin bitkilords amolo gatirdiklori xastalik simptomlarinin dyronilmasi, miixtolif
virus novlori arasinda movcud filogenetik olagolorin aragdirilmast oldugca boyiik ohomiyyato
malikdir.

Azorbaycanda ilk dofo olaraq Abseron yarimadasindan toplanmig virus xostoliyinin
xarakterik simptomlara malik 52 miixtolif torovoz bitkisi qisa miiddest arzinds eyni vaxtda goxlu
sayda niimunoni analiz etmoys imkan veran spesifik immunostriplordon (test-zolaqlardan) istifado
etmoklo miiasir seroloji metod olan diaqnostik test-sistemin komayi ilo RNT-genomlu viruslara qarsi
anticisimciklori miioyyon etmok mogsadilo yoxlanilmigdir. Noticodo bibor (Piper longum L.)
bitkisinin iki niimunasindo kukumoviruslara aid Cucumber mosaic virus (CMV), dord niimunads
tobamoviruslara aid Pepper mild mottle virus (PMMoV) vo 2 nimunado iso 4 virus -
tobamoviruslara aid 3 virus - Tomato mosaic virus (TMV), Tobacco mosaic virus (ToMV), Pepper
mild mottle virus (PMMoV) va tospoviruslara aid Tomato spotted wilt virus (TSWV) qarisiq
sokildo agkar edilmisdir. Eyni zamanda 12 pomidor (Solanum Ilycopersicum L.) niimunosindo
tobamoviruslara aid 2 qarisiq virus (TMV, ToMV), 4 niimunads tospovirus TSWYV, 2 niimunado
kukumovirus CMV va 4 pomidor niimunasinds iss 3 qarisiq infeksiya (TMV, ToMV vo TSWV)
agkar edilmisdir. Yemis (Cucumis melo L.) bitkisinin iki niimunssinds karmoviruslara aid Melon
necrotic spot virus (MNSV), iki niimunodo potiviruslara aid Zucchini Yellow Mosaic Virus
(ZYMV), li¢ niimunads komovirislara aid Squash mosaic virus (SqQMV) vo bir niimunado SqMV +
ZYMV qarisiq sokildo viruslar agkar edilmisdir.
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VALID® TUTAYUQ - 100
GORKOMLI BOTANIK ALIM

Bu il Azarbaycan Respublikasi Elmlor
Akademiyasinin  haqiqi iizvii, Omokdar elm
xadimi, biologiya iizra ilk azarbaycanli qadin
elmlor doktoru, professor Valido Tutayuqun
anadan olmasimin 100 illiyi tamam olur. Valida
Tutayuq Azorbaycanda botanika elminin
inkisafina sanballi tohfalor vermis vo kond
tasarriifatt  sahasindo  milli  elmi-pedaqoji
kadrlarin yetisdirilmasindos taqdiralayiq faaliyyat
gostormisdir.  Azorbaycan  Respublikasinin
Prezidenti canab Ilham Oliyev elmin inkisafinda
va yiiksak ixtisasl kadrlarin hazirlanmasinda
miihiim xidmoatlori olan akademik Valida
Tutayuqun 100 illik yubileyinin kecirilmasi

haqda sarancam imzalanmigdir.

Valido Xaspolad qizi Tutayuq 23 sentyabr
1914-cii ildo Qarabagin dilbor gusesi olan Susa
sohorindo anadan olmusdur. 1930-cu ildo Susa
sohar 9 illik orta moktobini bitirerok, Azarbaycan
Kond Tosorriifati  Institutunun  “Bageiliq  vo
bostangiliq” fakiiltesine daxil olmusdur. 1932-ci
ildo institutun “Bagciliq” kafedrasina preparator
vozifosine igo qobul edilon V.X.Tutayuq, axsam
sObasindo tohsilini davam etdirmoklo yanasi, omok
foaliyyatine baslayir.

Valids Tutayuqun atasi tohsilini Sankt-
Peterburqda Meso Akademiyasinda almig, orani ola
qiymatlorls bitirdikdon sonra Qarabag mesolorinin
mesobayisi toyin edilmisdir.  Tohsil illorindo
Peterburqda dostluq etdiyi dahi bostokarimiz Uzeyir
Hacibayov Qarabagin fiisiinkar tobisti vo mesalari
haqqinda ¢ox sohbatlor etmis vo onu Susa soharino
dovat etmisdir. Susa sohorinde mesabayi isloyon
Xaspolad boy  dovriiniin savadli vo rus dilini
miikommal bilon, Susada “Qizlar gimnaziyasinda”
rus dili miiollimi isloyon Siidabe xanimla ailo
qurmugdur. Bu ailo  Azorbaycana  boyiik
sohsiyyatlor boxs etmisdir. Xaspolad bayin bdyiik
oglu Murad Tutayuq fizika-riyaziyyat sahasinds
¢ox bilikli miiollim idi. Murad miisllimin sevimli
tolobalori {imummilli liderimiz Heydor Oliyev,
akademik Heson Oliyev, akademik Hason
Abdullayev vo basqa Naxc¢ivan ziyalilart

olmusdur. Ulu oOndorimiz Heydor Oliyev 06z
xatirolorindo qeyd edirdi: “Murad miiallim manim
on sevimli miiallimim olmusdur. O, moaniml>
dorsdon alava do moasgul olurdu. O séziin asl
moanasinda ¢cox savadli insan, asl pedaqoq idi va oz
sanatini cox sevirdi”.

Professor S.V.Krainski Valide Tutayuqu hals
tolobe  iken  todqiqat  islerine  vo  ¢0l
ekspedisiyalarina colb etmigdir. Yerli meyvo
sortlarinin  dyronilmasi magsadilo Zaqafqaziyada
aparilan  ekspedisiyalar, daha maragh veo
ohomiyyatli olmusdur. V.X.Tutayuq bu
ekspedisiyada brigadir tayin olunmusdu. Professor
S.V.Krainski ilo  birlikde Validoe xanim
gozmeyvalilor iizro toplanmis materialin todqiq
edilmasina baglamig va 100-2 yaxin yunan qozu va
findiq bitkisinin botaniki tesvirini vermislor. Bu,
V.X.Tutayuqun ilk elmi isi idi.

Bu dovrlordo artig Moskva vo Leningradda
Azorbaycan  iiciin milli kadrlar hazirlanmasina
baslanilmigsdir. Valide Tutayuqun fenomenal
gabiliyyoti akademik Jukovskinin diqgotini calb
etmis vo goanc tadqiqatgr kimi ona ¢oxlagakli ¢igayi
olan bitkilarls, xiisusilo onun an maraqli orqani -
coxlagakli gigoklo maggul olmag: toklif edilmisdir.

Oslon Goncadon olan professor Yatsenko-
Xmelevski, akademik V.P.Jukovski., A.A.Fyodo-
rov, A.Q.Doluxanov vo b. gorkomli rus alimlori
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soxsi  xatirolorindo geyd edirdilor ki, Goncado
yersolon Kond Tosorriifat1 Institutunun Botanika
kafedrasi SSRi-nin gérkomli botaniklorinin dogma
evino ¢evrilmisdi. Burada Talisda, Boylik va Kicik

Qafgazda  botaniki  ekspedisiyalardan  sonra
herbarilorin toyin edilmosi, elmi miizakiralorin
aparilmasi, yerli soraitin geomorfoloji

xlisusiyatlorinin  Oyronilmosi hoyata kegirilirdi.
Bozon ekspedisiyalara azorbaycanli tolobslor do
colb edilirdi. Bels tolobslorden biri do 6z ¢evikliyi
vo savadi ilo diqgeti ¢olb edon, haminin sevimlisi
Valide xamim Tutayuq idi. O, herbarilorin
hazirlanmas1  vo  toyininds, aparilan elmi
miizakiralords yaxindan istirak edir vo rus dilini
miikomma] bilirdi.

V.X.Tutayuqun namizadlik  dissertasiyasi
«Sabbiikiiliinde ¢oxlagakliliyin tobisti» adlanirdi.
O, bu zaman birinci dafs kigik ixtira etdi. GOstordi
ki, sobbliglilin  xaricden steril ¢oxlagakli
cigaklarinds lagayin igarisinds tozcugla birlikds toz
kisociyi inkigaf edir. Sobbiigiiliindo c¢oxlogoklilik
nisanasi igorisinde mioyyon faiz ¢oxlogakli
niisxalari olan adi ¢igoys malik toxumlari vasitasilo
naslo kegir.

K.A.Timiryazev adma Kond Tosorriifati
Akademiyasmin aspiranturasint bitirdikdon sonra
V. Tutayuq Azorbaycan Kond Taosorriifati
Institutuna qayidir vo 1939-cu ilden botanika
kafedrasma basciliq edir. Eyni zamanda, o, SSRi-
nin miixtolif bolgslorinds ortiiliitoxumlu bitkilsrin
nlimayondolarinin ¢oxlogokli ¢igoklorinin todqiqini
davam etdirir. Coxlagakli ¢i¢aklorin dyronilmasina
aid biitlin materiallar1 bir yers toplayaraq, doktorluq
dissertasiyasini yekunlasdirir. «Coxlagakli
ortiiliitoxumlularin embriologiyasi» adh
dissertasiya isi 1949-cu il mayin 11-do Leninqgrad
soharindo, SSRI Elmlor Akademiyas1 V.L.Komarov
adma Botanika Institutunun elmi surasinda miidafio
edilir. V.X.Tutayuq 35 yasinda biologiya elmlori
doktoru elmi doracesini alan ilk azarbaycanli qadin
olmusdur.

Ozunomoxsus todgiqat iisulu vo yazdigi elmi
osarlor onu SSRi-do vo xarici dlkolordo daha da
moshurlasdirir.  V.X.Tutayuq  1959-cu  ilin
avqustunda Kanadanin Monreal sohorindo kegirilon
botaniklorin Beynolxalq kongresindo c¢oxlagakli
cigoklorin ¢oxillik tadqgiqatinin naticolorine dair
ingilis dilindo moruzo edir. Beynolxalq kongresdo
edilon moaruzs va «Coxlagakli gigaklarin qurulusu»
adli monoqrafiyanin dorc edilmosi onu mnoinki
Sovet Ittifaginin miittofiq respublikalarinda, hotta
bir ¢ox xarici Olkalordo do tamitdirdi. Bu
monoqrafiyaya diinyanin bir ¢ox gorkomli
alimlorindon roylor golmisdi. Bu, Azarbaycanl
alimin artiq diinya botaniklori torofindon yiiksok
qiymatlondirilmasi idi.

Valido xamim elmi-tadqiqat ve pedaqoji
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foaliyyotini foal ictimai islo uygunlagdirmisdir. O,
dofolarlo Kirovabad (indiki Gonca) Sohar Soveti
Icraiyyo Komitesino deputat, Azorbaycan Kond
Tosorriifatr Institutu partiya toskilatinin biiro iizvii,
Azorbaycan Kommunist Partiyast Nizami Rayon
Komitasinin vo Azorbaycan Kommunist Partiyasi
Kirovabad Sohor Komitasinin  biiro  {lizvlii,
Azorbaycan Kommunist Partiyasinin XXI vo XXII
qurultaylarinda Azarbaycan Kommunist Partiyasi
Morkazi Komitasinin lizvii se¢ilmisdir.

V.X.Tutayuqun tosobbiisii ilo Kirovabad
sohorindo Umumittifaq Botanika Comiyyatinin
Kirovabad  gobasi  tosis  edilmis, sdbaya
V.X.Tutayuq sodr secilmisdir. Sonralar o,
Umumittifaq Botanika Comiyyatinin Baki sobasino
vo Respublika Tabisti Miihafizo Comiyyatinin
Gonca sobasine sadr segilir.

V.X. Tutayuq 1939-1957-ci illordo vo 1962-c1
ildon oOlimiine godor S.Agamali oglu admna
Azorbaycan Kond Tosorriifat: Institutunun (indiki
Azorbaycan Dovlot Aqrar Universiteti) botanika
kafedrasina basciliq etmisdir. 1951-1954-cii illorda
institutun meso tosorriifatt fakiiltasinin  dekant,
sonralar iso elmi hisso iizra prorektoru olmusdur.
1957-ci ildo Azorbaycan SSR Elmlor Akademiyasi
V. L. Komarov admna Botanika Institutunun
direktoru se¢ilmis vo 1962-ci ilodok bu vozifodo
caligmigdir. 1968-ci ildo  Azorbaycan EA-nin
haqiqi lizvii secilmigdir.

Valido xanimmin yetirdiyi milli kadrlar
Azorbaycanda botanika elminin inkisafinda miihiim
rol oynamislar. Botanika Institutunda  direktor
isladiyi dovrde onlarca azerbaycanli gonci
Leninqgrad vo Moskva sohorlorino, Botanika veo
Fiziologiya Instutlarinda miixtolif ixtisaslar iizro
aspiranturaya tohsil almaga gondarmisgdir.

V.Tutayuqun  rohberliyi  altinda  Aqrar
Universitetin Botanika kafedrasinda Kicik Qafqazin
va Qorb rayonlarinin otlaq sahalarinin, Nax¢ivan
MSSR-nin otlaglarinin genis geobotaniki tadqiqati
apartlmis  vo onlarin  yaxsilasdirilmasia dair
tokliflor  hazirlanmigdir. Qarabagi, xiisuson do
dogma Susani hadsiz deracads sevon Valido xanim
orada bitki alominin Oyronilmasi {igiin bdyiik elmi
ekspedisiya togkil etmisdir. Bu ekspedisyada
Qarabagin nadir vo endem bitkilori vo 100 mina
yaxin herbari toplanmigdir. Hal-hazirda bu
kolleksiya Azaorbaycan Dovlot Aqrar
Universitetinin ~ Biologiya kafedrasinin herbari
fondunun asasimi togkil edir. Susanin cidir diiziiniin
“Xari biilbiil” bitkisinin bioekolji xiisusiyyatlori ilk
dofo olaraq Valido xamim Tutayuq torafindon
Oyranilorak elmi magalo formasinda ¢ap edilmisdir.
Bundan sonra diinya botaniklori bu nadir bitkinin
mohz Susa endemi oldugunu qobul etmigdir.

Akademik V.X.Tutayuq Azerbaycanda ilk
dofo olaraq bitki anatomiyast va morfologiyasi,
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sitologiyas1 vo filogeniyasit sahosindo todqiqatlar
aparmig vo Azorbaycanin Milli Bitki anatomiyasi
moktobini yaratmigdir. O, Azerbaycan dilinds ilk
dofo «Bitki anatomiyasi vo morfologiyasi» (1958,
1967, 1979) dorsliyini yazmigdir. Sonralar bu
dorslik Moskva goharinds rus (1972,1980), giircii
(1984) va basqa dillars torciims edilmisdir.

V.Tutayuq 250-don artiq elmi osorin, o
ciimladen, 10 dorsliyin, 9 monoqrafiyanin
miisllifidir.

Akademik V.Tutayuqun mohsuldar elmi va
ictimai foaliyyati hokumot torafindon yiiksok
giymotlondirilmis, o “Sorof Nisani”, “Oktyabr
Ingilab1” ordenlori vo bir sira medallarla toltif
edilmisdir. Azerbaycan  elminin  inkisafinda,
yiiksok ixtisasli kond tasarriifati kadrlarinin, habelo
elmi-pedaqoji kadrlarin hazirlanmasinda bdyiik
xidmotlorino gore, akademik V.X.Tutayuq 1974-cii
ildo Azorbaycan SSR Ali Sovetin formam ilo
Omokdar elm xadimi adina layiq goriilmiisdiir.

GORKOMLI BOTANIK ALIM

Azorbaycan Milli Elmlor Akademiyasimin 50
illik yubileyindo Heydor ©Oliyev moruzo edorkon
geyd etmisdir: “Valida xanim mana 11 kitabim
bagislayib, mon onlarla tanmig oldum. Kitabda
Azarbaycan tabiati va bitkilor alomi elmi dallilorls
tadqiq olunur. Bu kitablar elmin inkisafi ilo
barabar, Azarbaycamn diinyada taninmasina da
xidmat edir. Basqa alimlor da 07 iglorinds Valida
xanim kimi calismalidirlar”.

Akademik Valids Tutayuq 1980-ci il dekabr
aymin 12-ds vofat etmisdir. Ancaq onun asorlori vo
gordiiyli islor Azarbaycan elminin tarixinds obadi
qalacaq vo xatirasi daim hérmatls yad edilocakdir.

Zaur Hiimbatov,

Azarbaycan Dévlat Aqrar Universitetinin
akademik V. Tutayuq adina biologiya
kafedrasinin miidiri, biologiya iizra
elmlar doktoru
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Akademik Niyazi Somodovun yegana 0v-
lad1 vo layigli davamgist b.e.n. Arif Somadov
13 sentyabr 2014-cii ildo, dmriiniin 68-ci ilindo
agir xostolikdon sonra gofloton vofat etmisdir.

Arif Niyazi oglu Somadov 1946-c1 ildo Ba-
k1 gohorindo anadan olmusgdur. O, 1969-cu ildo
V.1.Lenin adina Azorbaycan Dé&vlot Pedaqoji
Institutunun (indiki N.Tusi adma Azorbaycan
Doévlat Pedaqoji Universiteti) kimya-biologiya
fakultosini bitirmisdir. 1970-ci ildo Moskva so-
horindo SSRI Elmlor Akademiyasinin A.N.Se-
vertsov adina “Heyvanlarin Tokamiil Morfolo-
giyas1 vo Ekologiyas1” Institutunun oyani aspi-
ranturasina daxil olmus vo “Onurgasiz heyvan-
larin eko-fizioloji proseslorinin bioloji ritmi”
movzusunda dissertasiya miidafio edorok, bio-
logiya elmlori namizadi elmi doracosi almisdir.
1973-cii ilden baglayaraq Arif Somadov Azer-
baycan Elmlor Akademiyasi sistemindo avval-
co Zoologiya Institutunda, sonra Botanika Ins-

138

titutunda, 2003-cii ildon baslayaraq hoyatinin
son giinlorino qoder AMEA Radiasiya Prob-
lemlori Institutunda falaiyyot gostormisdir.

Arif Somodovun osas elmi islori ibtidai
heyvanlarin ekoloji fiziologiyasi, biokimyavi
proseslorin ritmikasi, bitkilordo bakteriozlarin
immunodiaqnostikast metodlarinin islonib ha-
zirlanmasina hasr olunmusdur. A.N.Somodov
homginin Abseron yarimadasinin radionuklid-
lorlo ¢irklonmis torpaqlarinin monitoringi vo
radioekoloji xaritasinin hazirlanmasinda yaxin-
dan istirak etmisdir.

A.N.Somadov 35-don yuxar1 elmi asarin vo
bir miialliflik sohadatnamasinin miiallifidir.

30 ilo yaxin bir miiddstdo Arif Semodov
AMEA-nin “Xaborlori” jurnalinin Biologiya
elmlori seriyasinin mosul katibi kimi foaliyyot
gostormisdir. Bu is onun yiiksok insani keyfiy-
yatlorini vo elmi gabiliyyotini bir daha nlimayis
etdirmisdir. Jurnalin elmi saviyyasinin va poli-
grafik keyfiyyotinin beynolxalq standartlara
uygun sokildo galdirilmasinda Arif miisllimin
omoayi bdyiik olmusdur.

AMEA-nin “Xabarlori” jurnalinin Biologi-
ya vo Tibb elmlori bolmosinin redaksiya heyati
tovazokar insan vo taninmis alim Arif Somo-
dovun vaxtsiz vofatindan kadorlondiklorini bil-
dirir vo mohrumun ailosina dorin hiiznlo bas-
saglig1 verirlor. Arif Somodovun xatirasi onun
tantyanlarin golbindo olan yasayacaqdir. Allah
rohmat elosin.

“AMEA-nin Xaboarlori” jurnalinin
Biologiya va Tibb elmlari seriyasininn
redaksiya heyati
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