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Arpa bitkisinin Kallus Toxumasinin induksiyasina Ammonium Nitratin Tasiri
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Hiiceyra kulturasinin alinmas1 maqsadilo arpanin bazi sort va sort niimunalarinin toxumlari in vitro sa-
raitindo ammonium nitratin miixtalif qatihqhsiini qida miihitlorinds kultivasiya edilmisdir. Ammo-
nium nitratin kallusamoalagalma prosesing tasiri dyronilmisdir.
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GIRIS

Donli bitkilorin inkisaf vo mohsuldarliginin
tonzimlonmosindos torpagin mineral torkibinin rolu
ovazolunmazdir. Sortun potensial mohsuldarlig
yalniz optimal torpag-iglim soraitinds realizo oluna
bilor.Bitkilorin gidalanmasmin asas elemntlorindon
biri azotdur. Azot ziilal, nuklein tursulari, ferment
vo digor vacib biomolekullarin torkib hissosidir.
Bitkilor yegano canli ali orqanizmlardir ki, azotun
mineral birlogsmalorini manimsamaokls tizvi madde-
lori sintez etmok qabiliyyatine malikdirlor. Bitkinin
boylime vo inkisafi iiclin torpaqda kifayot qoder
azotun geyri-iizvi birlogsmalori vo digor mineral ele-
mentlor vardir. Lakin bitkinin mineral elementlori
manimsoms siirati yalniz torpagda olan bu element-
lorin miqdarindan asili deyil, homdos bitkinin ele-
menta olan tolobatindan, inkisaf morholosindon va
bdyiims intensivliyindon asilidir (Imsande, 1994).

Azorbaycanda donli bitkilor arasinda okin sa-
hasi vo mahsulun hacmins gora 2-Ci yeri tutan bitki
arpadir (ARSK molumatlari, 2006). Yiiksok moh-
suldar arpa sortlarinin seleksiyasiii¢iin Azarbaycan-
da biokimyavi, genetik yanasmalar istifado olun-
musdur. Lakin miiasir dovrds diinyanin bir ¢ox elm
markazlorinds arpanin tadqiqinds hiiceyrs kulturasi
metodundangenis istifads edirlor. Hiiceyra kulturasi
metodunun istifadasi proseslorin hom intakt bitki,
hom do hiiceyrs soviyyasindo Gyronilmasini miim-
kiin edir. Bu da boyiik shamiyyst kasb edon faktdir,
ciinki bitkilorde miibadils proseslorinin tonzimlon-
masi miixtalif hiiceyra, toxuma vo orqanizm saviy-
yolords hoyata kegirilir (ITamm mp., 2007, 2008).
Tacriibalorin siini iglim vo gida miihiti soraitindo
aparilmast miixtalif istiqgamatlibecarilmo modellari-
nin iglonib hazirlanmasi {ig¢iin imkan yaradir. Buna
gbro do hiiceyra kulturasinin istifadasi vasitasila
azot vo digor elementlorin tosir effekti biitiin soviy-
yalarda Gyronila bilar. Siini qida miihitlorinin torki-
bino azotun hon nitrat, hom do ammonium ionlar

daxil edilir. Lakin azotun bu formalarmin bitki or-
ganizmi vo onun hiiceyralorina tosir doracasi eyni
deyildir. Bu fakt1 bir sira alimlarin apardigi tocriiba-
lorin naticaloari tosdiq edirlar. Bels ki, sorbast nitrata
nisbaton ammoniumun utilizasiyasi zamani bitki az
enerji sorf edir, bu da bitkinin mohsuldarliginin art-
masinin miisbot slamatlorindon biridir (CmomoB u
ap., 2003). Qida miihitinde ammonium olmayan za-
man kallus hiiceyralorinds ziilalin miqdar1 kaskin
suratdo asag1 distir (Cmoios u ap., 2013). Hiicey-
rolorin uzun miiddst ammonium olmayan miihitdo
becarilmasi iss kallus toxumasinin tam mshvins go-
tirib ¢ixarir. Kallus hiiceyralorinds nitratin ammo-
niuma gevrilmasi prosesinin ¢ox lang getmasi ziilal
sintezino monfi tasir gostarir vo naticads kallus hii-
ceyralorin boylimasi dayanir. Bu sobaba gors kallus
kulturasinin becarilms tsiklinin sonunda qida miihi-
tindo kifayat qodor sorbost nitrat toplanir, sarbast
ammonium iso qida miihitinden hals bdyiimenin
hatti moarhalosi zamani yox olur (Iamu ap., 2008).
Ammonium ionlarinin bitki hiiceyrasinin hayat
foaliyyatini togkil edon bir sira proseslords istiraki
haqqinda da kifayat godor tocriibi faktlar vardir. Belo
ki, ammonium ionlar1 hiiceyranin bdyiimesi (Mo-
hanty et al., 1978),hiiceyra divar1 polisaxaridlarin
biosintezi (Gunter et al., 2005),ziilallarin sintezi
(Mohanty et al., 1980), fermentlorin aktivlogsmosi
(Leleu et al.,2004), embriogenezin stimullagsmasi
(Acamosa, 2002) va s. proseslords istirak edirlar.
Ammonium ionlarinin qargidali ciicortilorinin
koklaring, xlamidomonada yosununa, arpa, soya vo
yasomoanin hiiceyro kulturasina daxil olunma inten-
sivliyinin todqiqi gostarmisdir ki, bu bitkilarin biri-
birindan sistematik cohatdon uzaq olmasina baxma-
yaraq, ammoniumun naql sisteminin faaliyyati 0X-
sardir vahar bir hiiceyronin ciddi miibadilo nozaroti
altinda gedir (Llammn np., 2008) vo NHs™-1n Xarici
miihitdo gatiligindan asilidir (Bassiriradet al., 2000;
Kronzucker et al., 2004). Qida miihitino ammonium
ionlarinin cilizi migdar1 (0,1 mM) olava edildikdo
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belosuspenziya kulturasinda mitoxondri vo xloro-
plastlarin membran téromslorinin va ribosomlarin
say1 artir (CmonoB u jp., 2008, 2013).

Ribosom strukturlarinin formalasmasinda isti-
rak edon sarbasr ammonium bitki heceyralorinin in-
kisafi {iglin avozolunmaz element sayilir.Yalniz nit-
rat vo ammoniumun miisyyon nisbati bitkinin opti-
mal boylima vo inkisafini tomin edon sorait yaradir
(Mohanty et al., 1980; Kronzucker et al., 2004;
Gunter et al., 2005; Cmousos u ap., 2013).

Miixtalif ¢oxaldilma sistemlorinde morfogenez
yollarmin universalligr konsepsiyasini tosdiq eden
tadgigatlarin noticolorini nozors alaraq (3aiiteB u
ap., 2013), ammonium nitratin arpanin hiiceyra kul-
turasina tosirinin Syronilmasini magsodouygun he-
sab etmak olar.

MATERIAL VO METODLAR

Ilkin material kimi, arpanin Nax¢ivandoni, Ba-
xarli, Sadliq, Qarabaq 22, Qarabaq 7, Dayanatli,
Qudratli 48, Colalo formasivo ICARDA-dan intro-
duksiya edilmis IBSTrGP pitomnikin entry14 sort-
niimiinaSindon istifads edilmisdir.

Oyranilon sort va sortniimunalari bitkinin boyu-
na, corgalorin sayina, tam yetismo miiddatins, unlu
seh, sar1 pas xastsliklorine vo torpag-iglim seraitine
uygunlagma doracasine gore biri-birindon forgle-
nirlar.

Eksplant kimi niimunalarin toxumlarindan isti-
fado edilmisdir. Toxumlar 5 doqigo orzindo 70%
etanol, 20 doqigearzinds 5% natrium hipoxloritlo
ardicil sterilizasiya edildikdon sonra ti¢ dofs steril
su ilo yuyulmusdur (hor yuyulmada 1daqiqge). Kal-
luslarin induksiyasi tigiin toxumlar 2 mg/l 2,4-dix-
lorfenoksisirks tursusu, 3 MM vo 10 mM/I NH4sNO;
olave edilmis Qamborq (Bs)qida miihitinds becaril-
misdir. Kultivasiya garanliqda 24°- 26°C tempera-
tur soraitindo apartlmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Regenerant bitkilorin in vitro soraitinds alin-
masi tgclin kifayst goder kiitlesi olan kallus toxu-
mas1 amola galmalidir. Bazi miialliflor arpa geno-
tiplorinin asag1 regenerasiya potensialini mohz kal-
lus toxumalarinin ¢otin amologalmasi va zaif proli-
ferasiyasi ila izah edirlor (Jiang,1998; UepHoB u np.
2011; Jlammua, 2015). Ammonium nitratin bazi
bitkilorin hiiceyra kulturasinin bdyilimasi va ziilalin
sintezins tosirinin todqiqi gostormisdir ki, hiiceyrs-
lords ziilalin sintezinin artmasi ammonium nitratin
2-10 mM/1 gatiliq diapazonunda miisahido olunur
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(Cwmomos u mp., 2008) va bununla bagli embrioge-
nez prosesi aktivlogir (Acamora,2002). Miihitdo
NHs qatiigt 1-2 MM/l olduqda, ziilal sintezinin
aktivliyi artir vo 10 MM/l qatiliqda iso 6z maksimal
noqtasing ¢atir (Cmos10B u ap., 2008; CMoi10B u ap.,
2013).

Bu molumatlari nazors alaraq, biz tocriibalori-
mizds 3mM va 10 mM qgatilig1 olan ammonium nit-
ratdan istifads etmisik.

Miisahidalor gostormisdir ki, Gyronilon vari-
antlarm heg birindo Qarabaq 22 sortunun eksplantla-
rindan kallus toxumasini almaq miimkiin deyil.
IBSTrGp pitomnikin entry 14 sortniimunosinin to-
xumlarinda olduqca zaif proliferasiya edon ayri-ayri
kallus hiiceyralari amala golir. Ovvalki illords apar-
digimiz tacriibalords eksplant kimi yetigmis riiseym-
lordon istifado zamani kallus amoalagalmo prosesindoa
sortasililiq miisahido edilirdi (9sodova, 2015). Yeni
tadqgigatlarda basga eksplantdan istifads etdiyimizo
baxmayaraq, yens do Nax¢ivandoni, Baxarli, Sadliq,
Qarabaq 22, Qarabaq 7, Dayenatli, Qudratli 48 sort-
larinin va Calalo formasinin toxumlarindan prolifera-
siya edon kallus kiitlolori alinmigdir. Biitiin variant-
larda Nax¢ivandoni, Daya-natli, Qudratli 48 sortlari-
nin vo Calals formasinin eksplantlarinda kallus amo-
logalmo prosesi digor sortlardan 4-5 giin tez bagla-
musdir (Sakil 1).

ko= 3
Sakil 1. Arpanin Naxg¢ivandoni (1-1)

va Dayanatli (1-2) sortlarinin
toxumlarindakallusun induksiyasi.

Qeyd etmok lazimdir ki, qida miihitlarine oki-
londan sonra, toxumlarin ¢oxunda kallusun induksi-
yasi, digarlorinds iso cilicormo prosesi baslanmisdir.
Lakin ciicormays baxmayaraq onlarin {izorinds in-
tensiv proliferasiya edan kallus kiitlalori formalasib
(Sakil 2).



Sakil 2. Qudratli 48 (2-1), Qarabaq 7(2-2)
sortlarinin, Calals formasinin (2-3) vo
IBSTrGp pitomnikin entry 14 sortniimunasi-

nin(2-4) clicormis toxumlarindakallus kiitlolori.

Bizim ovvalki illords apardigimiz tacriibalorde
gostorilmisdir ki, etiolo edilimis ciicortilordon alin-
mus kallus toxumalar1 intensiv proliferasiya etdiyin-
don, kiitlolori yetigmis riiseymlors nisbaton bdyiik
olmusdur (Osadova, 2015). Hazirki todqiqatda eks-
plantlarin bir gisminin qaranliq seraitds clicarmasi
sobabindon, miigayisali miisahidolorin aparilmasina
imkan yarandi. Umumiyyatls etiols edilmis ciicorti-
lorin spesifik hormon statusu ilo xarakteriza olun-
masina dair odobiyyatda kifayot qodor molumatlar
vardir. Bu molumatlara géro qaranliq soraitdo beco-
rilon ciicortilordo hormonlarin oksariyatini aktiv
sarbast formalar togkil edirlor (ITonesoii, 1998; Op-
noBa, 2004, Kravtsov, 2011), bu da kallus induksi-
yast vo proliferasiyasina miisbot tosir gostarir.

Arpanin Kallus Toxumasinin

3-1

Sokil 3. Ammonium nitratin 10mM/|
qatiliginda (3-1) vo nozarat variantda
(3-2) kallusogenez prosesi.

4-1

Sakil 4. Sadliq sortunun nazarat (4-1),
ammonium nitratin 3 mM/1(4-2)
va1l0 mM/I gatiliglarinda (4-3) sulu kallus
hiiceyralorinin amalogalmasi.
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Ammonium nitratin 3mM vo 10 mM/I gatilig-
lar1 vizual olaraq kallusun omolagalmo intensivliyi-
no moanfi tosir gostormomisgdilor, oksina bozi sortlar
iiclin bu variantlarda alinmig kallus kiitlalori 6l¢iido
nozarat variantindan iisniin olmusdular (Sokil 3).

Bozi niimunalords sulu kallus hiiceyralori mii-
sahido olunurdu, lakin bunu genotipin xiisusiyyati
ilo izah etmok olar. Masolon, Sadliq sortunun hor
bir variantinda sulu kallus hiiceyrolori miisahido
edilirdi (Sokil 4).

Umumiyyatlo, ammonium nitratin istifada edil-
mis qatiliglart nozarst variant1 ilo maqayisede kal-
lus toxumasinin formalagmasina. miisbat tasir gos-
tormigdilor.

Belaliklo, bizim vo diger bitkilorlo aparilmisg
todgiqatlarin (Mohanty et al.,1980; Imsande, 1994;
Acamosa, 2002; Leleu et al., 2004; ITam u mp.
2008;CmomnoB u ap., 2013) naticaloring osaslanaraq,
arpanin hiiceyrokulturasinin alinmasi ti¢iin istifado
edilon siini gida miihitinin torkibinde ammonium
nitratin gqatiligim 10 mM/1 gatdirmaq moagsada uy-
gundur.

ODOBIYYAT

Osadova S.S. (2015) Arpanin yerli seleksiya sort
va sortniimunslarinin in vitro kulturaya daxil edil-
mosi. AMEA Botanika Institutunun elmi asarlori,
XXXV: 173-178

2005-ci ilda kand tasarriifati bitkilorinin akin sa-
hasi, mahsul y18im1 vo mahsuldarhg haqqinda
Azarbaycan Respublikasi Statistika Komutasi-
nin malumatlari (2006) Baki: 268 s.

Acagosa C.II. (2002) Onrumu3anus OUTATEIh-
HBIX Cpel Ul MHUKPOPa3MHOMKCHHUS JIFOIIEPHBI.
AMEA-min Xaboarilori (Biologiya elmlari seriyast),
1-6: 365-372.

3ajines /.1I0., CeabaummpoBa O.A., T'aaun
N.P., Kpyrnosa H.H. (2013) MMmyHOMOKaHM3a-
1Ml [IUTOKUHMHOB B KJIETKaX KOpHEH, dopmu-
PYIOIIUXCS B KaJUTycaxX IIICHHIBI 3aPOJIBIIIEBOIO
NpouCX0oXaeHus. M36. Camapckozo Hayuno2o yem-
mpa Poc. Axademuu wnayx, 15 (Bbmm. 3, Ne 5):
1606-16009.

Jlammaa H.M. (2015) Cos3panue aurarmionoB
SUMEHsI KaK UCXOHOTO MaTepHaia JJisl CeCKIINU
COPTOB C TPYIIIOBO YCTOMIMBOCTHIO K OOJIC3HSIM.
Asmopeghepam oucc. Ha COUCK.yH.CMEneHU KAHO.
ouon. nayk. Cankr-Ilerepoypr, 21 c.

OpJioBa A.T'. (2004) Posap WHIOIMIYKCYCHOM KHC-
JOTHI B Pa3BUTHH OTBETHOW PEAKIMU 3CJICHBIX H
STHOJIMPOBAHHBIX MPOPOCTKOB MIICHUIIBI HA TETl-
JIOBOH IIIOK. Asmopeghepam oucc. ... Kano. 6uoi.
nayx. Hmwxunit Hosropox, 19c.

IMoaesoii B.B. (1998) MexanusMbl JeHCTBHUS ayK-
CHHA W €ro pojib B CHCTEMax pEryJsilud H

28

HHTETpanuu y pactenuil.Becmuux Cankm-Ile-
mepbype. Yu-ma, Cep. 3, 10(2):34-39.

CmoaoB A.Il., OaeiinuxoBa T.A. (2003) Cser u
yTuim3anuda HHUTpaTa KaJUIyCHBIMHU —KIICTKAMHU
cou. Uze. AH Cep. 6uon. nayk., 6: 670-674

CmouioB A.IL., CemenoBa I'.A. (2008) Biusuaue
KOHIICHTPAI[UK aMMOHUS Ha COJIepXKaHHue Oerka,
xXJIopodrima ¥ KOJIMYECTBO prOOCOM B KIIETKax
MHKCOTpodHOTO Kamryca cou. Duszuon. pacm.,
55 (3): 397-403.

CmouioB A.Il., byranaes A.M., CemenoBa I'.A.,
IMupmukosa I'.H. (2013) CpaBHuTenbHbIN aHa-
JIU3 M3MEHEHMH B KJIETKaX Kajryca Cou u 3€-
JIEHOW BOJOPOCIM XJIAMUJIOMOHAJbl TOA JIEeWcC-
TBUEM OK30I'€HHOI'O AMMOHUA. H umonocu,
55(8):572-579.

Han T.B.Kynpsimos A.Il. (2007) IlocryruieHue
HNOHOB aMMOHHA BHYTPb PACTUTCIBHBIX KIIETOK.
Becmnux Moeunesckoco Toc. Vuueepcumema,
Ipooosorvcmeus, 2 (3): 117-123.

Han T.A., IHamunuML.I1., KynpsimoA.II. (2008)
3aKOHOMepHOCTI/I IMOCTYIJICHUA HWOHOB aMMOHUSA
B KOpHH MPOPOCTKOB Z€a Mays ¥ KIIETKH CyCIIeH-
3MOHHO#M KynbTypsl Syringa vulgaris mpu Ba-
PBUPOBAHUHN KAYECTBECHHOT'O U KOJIMYECTBECH-HOI'O
COCTaBa MCTOYHUKOB MHHCPAJIIBHOI'O a30Ta. T; py-
ovt benopyccrozo I'ocyoapcmeennozo Yuueepcu-
mema, Cepus: Duzuon., ouoxum. u MoaeKyiap-
Hble OCHOBbl (DYHKYUOHUPOBAHUS OuoCUCHeM,
3(uactp 1): 60-68.

Yepuos B.E.,Ilenaunen I'.H. (2011)CpaBuu-Teins-
Hasl OLCHKA KaJUTyCOI'€HE3a U pEreHepalu y pas-
JIMYHBIX BUIOB stumeHst. C/x buonocus, 1. 44-53.

Bassirirad H. (2000) Kinetics of nutrient uptake by
roots: responses to global change. New phyto-
logist, 147(1):155-169.

Imsande J. N., Touraine B. (1994) Demand and

the regulation of nitrate uptake. Plantphysiology,
105(1): 3-7.

Jiang W., Cho M.J., Lemaux P.G. (1998) Im-
proved callus quality and prolonged regenerability
in model and recalcitrant barley (Hordeum vulgare
L.) cultivars. Plant biotechnol., 15: 63-609.

Gunter T.A., Ovodov Y.S. (2005) Effect of cal-
cium, phosphate and nitrogen on the cell growth
and biosynthesis of cell wall polysaccharides by
Silene vulgaris cell culture. J. Biotechnol., 117:
385-3931.

Kravtsov A.K., Zubo Y.O., Kulaeva O.N., Yam-
burenko M.V. Kusnetsov V.V. (2011) Cytokinin
and abscisic acid control plastid gene transcription
during barley seedling de-etiolation. Plant Growth
Regulation, 64(2): 173-183.

Kronzucker H.J., Siddigi M.Y., Glass A.D.M.
(2004) Kinetics of NH4+ influx in spruce. Plant
physiology, 110(3): 773-779.



Arpanin Kallus Toxumasinin

Leleu O., Vuylsteker C. (2004)Unusualregu-latory suspension cultures of Paul’s Scarlet Rose.
nitrate reductase activity in cotyledons of Brassica Physiol Plant., 42:221-225.
napus seedlings: enhancement of nitrate reductase Mohanty B., Fletcher J.S. (1980) Ammonium in-
activity by ammonium supply. J. Exp. Bot., 55: fluence on nitrogen assimilating enzymes and pro-
815-823. tein accumulation in suspension cultures of Paul’s
Mohanty B., Fletcher J.S. (1978) Influences of Scarlet Rose. Physiol. Plant., 48: 453-459.
ammonium on the growth and development of
Bansane Hutpata AMmonns Ha Ilonyyenne Kamnycnoit Tkann Sumens
C.II. AcagoBa
Hucmumym monexyaspuoi ouonocuu u buomexronoeuu HAHA
3penbiec 3epHOBKH HEKOTOPBIX COPTOB M COPTOOODPA3IOB SIUMEHS KYJIbTHBHPOBAIKMCH iN Vitr0 Ha mura-

TCJIBHBIX Cp€lax C pa3jJIn4YHbIM COACPKAHUEM HUTpPATAa aMMOHMU. I/I3yqan005 BJIMAHUEC HUTPATAa aMMOHHA Ha
HHOYKIHUIO KaJIITyCOT€HE3a.

Knioueswie cnosa: Aumens, 3epnosra, kynemypa in VItro, Humpam ammonus, UHOYKYUsL KALyCO2eHe3d

The Effect Of Ammonium Nitrate On The Induction Of Barley Callus Tissues
S.Sh. Asadova
Institute of Molecular Biology and Biotechnology, ANAS
To perform cell culture, some barley varieties and tissue samples have been cultivated in vitro in the nutrient
media with different concentrations of ammonium nitrate. The influence of ammonium nitrate on the callus

induction processes was investigated.

Key words: Barley, seed, in vitro culture, ammonium nitrate, callus induction
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