AZc RBAY®RAENPUBLKKASI

Pl yazmasé h¢gquqund

RADKASKYA STREBEZcRKNKN TcSKRKNc McR
NOXUD Vc QARJIDALI BKTKKLCcRKNDc ANTK
SKSTEMKNKN TcDQKQK

Kx t:i s2418.01 Radiobiologiya
EIm salmsi: 24 - Biologiya elmbri
Folsofbdoktoru elmiarocos i1 a |l maggd i¢gm ¢end itl mi K

DKSSERTASKYA

Kddi a- é: Mehribanb u | | a oicpgozaé V
Elmi rohbor |: biologiya elmbri doktoru, professor

El i mxan S¢l| efgravan o] |
Elmi rohbor 11 biologiya elmbri doktoru, dosent

HosonQor i b oj Il u Babaye\

BAKI - 2022



M ! N Do c¢c R K CA T

G K REéKéé&keeeéeeeéeeeeéeeeéeeeee 7

| FCSKL. CREBANNAT e 13
[.1. Duz stresinirbitkilor i n 1 ntbsiri K.a.f..&.n.a.........ccceeeee. 13
. 2. T opmdomovval r égna nsma  engsihirmr | a 1 K |

bitkilor i n 1 nosifi K.a.f.8.n.a....L. e 19

[.3. Ppindonovwdl  t oxuml ar én ogmpsmma K¢ al ar | e

bitkilor i n oraittordds N k i koarf e.n.a...toiee 30

I' F ¢ ST Kc LC R | B Kiiiieeeen H...K...S...812 ¢
2.1.Todgigat obyektitod qi gat met bdk.hane.év... 42
22. Tocrppbi n qoyul uku Y- 52

2.3.Bi t ki ponirglmietasintez pigmentrinin (xlorofil a,

xlorofil b, karotinoidbr) vbant osi anl armgnn..mi.g.d.ar.éddbéen
2. 4. Yarpoandoma¢ mum i al de hipythi.n...mdgdar
2. 5. B i dipkndbflavgnodbmi n ¢ mu mi pymi.g.d a46é n €
2. 6. B i flokndb hollodumaman mu mi z ¢l al Byimi..m46g d a |
2.7. Bitkin ¢ mpionndop r ol i ni n pymi g.d.a.r.&.n.é.n.. 47
2. 8. Y a r goandp supgraksiddismutaza (SOD)

fermentinin aktivliiyinin DYiNi  .........ooiiiiiii e 47
2.9. Yarpam ¢ moibnndp katalaza fermentinin aktivliyiniroyini ...... 48

2. 10. Y a mpiadgaskorpatperoksidaza fermentinin

aKtVIYININ TDYINT e 48
FcSKL I . ALl NMI k Nc TKCcLcR...50c C
3. 1. Radi oambduzstresiki na laaymwbabkdevg d a v

bitkilorinb i 0 me t origil einDgpSirigin DAQIAT  ...oooeeeeeee e 50

3. 1. 1. T&xwarhlooambsainniixnl onaidpymeabhi kK
noxud(¢ i cer alr.i)ethintukmi s i micilorinbtesionme t r i k g °

3.1.2. Duz st-kgal ammbia tko knmluaEr & o
2



arietinumL . ) bi t ki s i rmicitorinbtosionmdpdqigii .k.....g.%..s 64
3.1. 3. Duz st-kegali@almiak omaakd r(@ o

arietinumL . ) bi t ki s i roicitorinbtosianméndqiqii..k.....g.%..s t56
3.1. 4. T&x warmhlaoambsainniixnl onadp ymeabhi kK

gar ] ehanbyp b1 t ki s i n ipomcilpnd tosmrenttodgigik ....g. 58 t
3.1.5. Duz st-kgal ambma tkb xguam|] aérdéa | o€

(Zeamays Dbi t ki s i n ipmcilobndtosimrenttodgiqik ....g.%.s..1...... 60
3.1.6. Duz stkegal ammiglhoxé@dbhlae e o

(Zeamays bi t ki s i n ipmcilpbndtosimrenttodgigik ....g.°%.s..t.....61

32Radi oakti wdukwz a$ amens i oirlikdpkatkr r € | € g d «

h ¢ c oboyndp lipidlorin peroksidbk mr e a k s1 y al atosgimné n gedi t

L0 [0 | o | U 63
3.2. 1. T&xwarhlooambsainniixnl onadp ymeabhi kK

noxud @i c er alr.i)e t inlgnededpidlorin peroksidbk m

reaksi yal atosgEimngdodqiqig €.d.d.K.l..N..ooiiiiiiiiiiiiieenn. 64
3.2. 2. Duz st-k gal ambra tko knbomxluadr € 9

(i cer alr.i)e t mgnedeiipidlorin peroksidbk mr e a k si yal ar é

g € d DIBSIFNM DAQIQI  .ooeeveiiiie e 65
3.2. 3. Duz stkgal mmrmiak orkduxd chr € 2

(i cer alr.i)e tiolgnedeiipidlorin peroksidbk mr e a k si yal ar

M

g € d DIBSIFNM DAQIQI  .ooeveeeiie e e e e e 66
3. 2. 4. T&xarmhloanmbsainniixnl onatdp ymeabhi kK
g argl&mshnfays h doriadp lipidliorin peroksidbk mr e a k si yal ar é
g € d DIBSIFINM DAQICI wevvvvrrireriiiiiiiee e e e e e e e e eeeeens 69
3.2.5. Duz st-kgal aimbma tkp xkguam|j aérdéa | o€
(Zea mayp holprondp prdiorin peroksidbk mr e a k si yal ar énén

10053 11 ][ T 15;0 [0 | [ | PSP 70

3.2.6. Duz st-kgal armiak bxdaimjl ad &l &
(Zea mayp dhogndodipidiorin peroksidbk mr e a k si yal ar énén
g € d DBSIFINM DAQIQI  .oooeeeeeee e 71



33Radi oakti wduwz asamensi ohirlikdb ay r é |l € qd
bitklior i n yar paql ar @énmoa nfi ot omesigmihtae 2 n@i ¢ me
110 [0 | o | PSSP 12
3.3. 1. T&xwarmlaanmbsainniixnl onatdpymeabhi kK
noxud @i c er alr) yagpaglanndanotosintez pigmenrihin migdarina
10031 11T 1.0 [ [ | PSR 73
3.3. 2. Duz st-k gal ama tko xnwmxluaEnr & 2
arietinumL.) yarpaglarinda fotosintez pigmemihin migdarina bsirinin
10 (o | o | PP 75
3.3. 3. Duz st-kgal arriak omdixkdr(E@ 2

arietinumL.) yarpaglarinda fotosintez pigmemnthin migdarina bsirinin

3. 3. 4. T&xwarmhlooambsainniixnl onatdp ymeabhi kK
g a r | €ehanhypyarpaglarinddotosintez pigmentrinin migdarina
L0511 11 1.0 [ | [ PP 79
3.3.5. Duz st-k gal ambna tko xglardépaérdéa | o0&
may9g Yyarpaglarinda fatsintez pigmentrinin migdarina psirinin todqiqi ...... 81
3.3.6. Duz st-kgal arrhiak bxHdedl ad &1 &
may3g yarpaglarinda fotosintez pigmemihin migdarina bsirinin todqiqi ...... 81
34Radi oakti wduwz as amensi ohirlikdb ay r €|l € qd
bitkilor i n yar paql ar énda osinminindqiqiz..¢.l...a.l.8&® mi
3.4. 1. T&xwarmhlaanmbsainniixnl onatdp ymeabhi kK

noxud@i cer al)yagpbdi amuimnda ¢ mumi msigninal i n n

3.4. 2. Duz st-k gal ambna tkp xknwmxlaaEr & o
arietinumL . ) yar paql ari nda sirmntdqigiz.¢.l..al88 n 1
3.4. 3. Duz st-kgal arrmhiak omd>xkedr(E o
arietinumL . ) yar paql ari nda geirmntodqigiz.¢.l..aB3 n 1
3.4.4. Toxun| a r-kd¢na loammbsa nii knl onatdp ymeabhi Kk

garj ehanbyp Y ar paql ar i nda ¢ psiummi z¢l alin
4



3.4.5. Duz st-k gal ambna tkbo xguam|j aérdéa | 2é
(Zea mayp yarpagl ari nda @psnomodgige ¢.l..a.l 92n  mi

3.4. 6. Duz st-kgal arriak bxkaimil ad & &
(Zeamaypy ar paql arz gldal i; m usminiq odgigi i .n.a... tB

35 Radi oakti wduz asamensi obirlikdb ayr é1 € qd ¢
bitkior i n ant i o kosistedhiain faliyymtipodtesifinin todqiqi ...... )

35 lRadi oakti wduz as amensi obirlikdD ay r €| & «
bitkior i n anti okhsi daasami mpdaki -1 k mol ekul
antioksi dant |parnnié bdgigi .mi.q.d.a.r.e.n.a.....t. 3D

351 1Radimkt i v «krgdaulzansmar evsimi n ayr
birlikdbnoxud @i cer alr.i)etyianrupmagl ar énda prol ir
(0.5 10T 1.0 [ | [ | PP 9%6....

35.12Radi oakti wduwz astamensiovi n ayr
birikdbgar | €ehanbyp Y ar paql ar éndapsimmnol i ni n
1100 [0 | o | U 101

35.13Radi oakti wdkz astamengiovi n ayr
birlikdbnoxud @i cer alr.i)etyianrupmaql aor endei daoé€ri

1005 10T 1.0 [ [ o | PSP 105
3514Radi oakti wdkz astamengiovi n ayr

birikdbg ar | ehanbyp Y ar paql aroemada mk asdiar Emai

110 [0 | o PP 108

35.15Radi oakti wduz astamengiovi n ayr
birlikdbnoxud @i cer alr.i)etyi aarupma q | wflagonaddierin ant o s i
Mi q d aosiBNMADAQIQit .....ooooriiiiiiii e 111

35.16Radi oakti wduz astamengiovi n ayr
birikdbg ar | @ehanbyp Y ar pa gl arpdavah@dbreant osi an
Mi  d absiéin BAQIGE  .ooeeeeeeeeii e 114

3.5.1.7. Ki-1k molekulpduz anti ol
stresbr ipraitkorindd blagoli foaliyyotinin todqigi — ...oeeevvevvviiiiiiiiiiieeeee, 18



352Radi oakti wduz as amensai obirlikdb ayr é1 €
bitkior i n anti oksi daemi mgdab?Py¢sgk mol ekul
(antioksidant fermertin) aktivliklorinp tosirinin odqigi ..........vvveeevinn. 121
3521Radioakti wduwz astamengiovi n ayr €
birlikdbnoxud @i cer alr.i)etyianrupragl ar énda superc
fermentininaktivliyinD tosirinin DAQIQl  ..oevvveeeeeeiieiii e B
3522Radioakti wduwz astamengiovi n ayr €
birlikdbnoxud @i cer alr.i)etyianrupmagl ar énda kat al &
aktivliyinD toSIrinin tDAQIOT  vovvvvveeeieeeeeis e memmmm e e e eeeees 128
3523Radioakti wduwz astamengiovi n ayr €
birlikdbnoxud @i cer alr.i)etyianmrupmagql ar énda askork
fermentininaktivliyind tosirinin DAdQigi  ....ccvvvveeerieiiiieeceeeeee e, w3
3524Radi oakti wduz asamensiovi n ayr é
birikdbg ar | ehanhyp Y ar paql arénda superoksi
aktivliyinD toSirinin DAQIGI  .ovvvvvveieeeeeeii e emmm e 39

M

3525Radioakti wduz astamenssiowi n ayr
birikdbg ar ] ehanbyp Y ar paqgl ar énda katoal aza
105 [0 1T TR (.o [ | [ | SRR 143.

3526Radi oakti wduz astamensiowi n ayr é

birikdbgar | €ehanbyp Y ar paql arénda askorbatp

fermentinin aktivliyiro tosirinin DAQIQl  ...ccevveeeeeeieeiiiie e 147
Y EKUN e e e 152
NC TKCCLC. R e 160
CDcCBKYYAT SKY.AHL.SL 162

KXTKSARLARI N Vc kcRTK KkARc.LcR&N St



G K R K Kk

Probl emin Bitkiloru a li In&ji &« .a b o mlr adrséermesinop @
I n ki k adhsalnvarnosinonvb moh s u | d a rohfietpsé nr aormpmdsziulug,
guraql ekqupaly-¢&kee t emper atur , S u b E@dioakdly,
K ¢ al abs.nkemi ekoloji amilbrip¢ o iDmB ¢t ¢ N Imu nd yad € noké r
i nsan ar t é mmonnd olan giobcha ®@mad & r éomi g a thd myék
al t énaorkohddsor. r fkasri@n dozistrekinhbs s a s o[83wd Xk @ n €
163 nbzobpa | sagok ey kbordfujmegh idigar 0 a borindohi k
biiol masé fomokr mpgpmkgheelr.

Mplumdur ki, torpaqda, afibn , pbyyop miqdardabl | ol unmuk f or
ol ur ki, bu da toyopagédimyyoduMidul mji wua r
dunya¢gmuemior paql-ay esuvaedl agn-pbdirdisgsisog\b ar
ya digor dorocodb Kk o r a n | al8msdi)d e rc kppni samhas@wvdaa e
t or pagl -gquabazilri isp %-i bi pbakay & yol |ouzdu
gal méle/cd9, s.g5l Nozooba | saq ki, torpaqgl ar én
doy i BilommvDpsasn dokond osor r ¢ f @ ti @i ink ld ¢ z g ¢ noticesipdd r €
g¢gbh,n daobkmokda ,k onda bu pr obl eokldo? zging
biruzpverir. Hesab olunur ki,ixiros a | € odbidoz ¢ °osp,XKIms r i n or t
pkin satolpbrinin toxminbn 50 %i Kor an |lé8kcddtasd3IPer |

Qeyd edk ki , torpaqgl ar én kK or aoxdrakterikda.s €
Belbki, orazit or paql arminre zreekoyagigbddi®odbko r an | a K
mor uz dqal, médk.déeiHedab ol doecokdo bukogomi ry a x g n
hektar a - at noesisinin {6 é4asi mkukbil Ios kegt ontyrd 2z 4.514.

Torpagl ar énonkiosor e pf airéd mé mt koimbk 5 w b € a r
¢ - ¢ N oflypgolkk mt ozermadaraaqy sonitr kor anl éqgq @sirinie s
azal t majmaokdioPcn ¢ stk kil L kedir. Dotinzboyatma we s
in ki kK abni@ tesaininmgisnon dbo | s a, a z alpd edhdiorai sné naar a
gamma K¢ al ammddanmais € h iarh &ealjis Busiun sidbbn ilk
n° odb Yok dneyijili fotonlardanibast ol an g a norbes tokildoec laant!

7



toxumalaran ¢ f u okippet onn | ar | esirdmgodarbiore | Eghleawkdér €
ol maseéeoyr . eMigl mi ki ¢l anmg kdozalpamr é
noticosindD bitkilor i1 n Ip & ytg, v reproduktiviik gabiliyyt i azalidor ,
zodolonmolor vomorfolojidoy | K iork | b & KH[138, @ 135, $.358224, .38, s.55B
AkKkaj] & domekdingr dipamnea K¢ al @ biokemyovi prasesiwopl o
sti mul Ipsmikrd@Egosbikilot | N bsthiywgim k i K atfor@dim ®ilir s ¢,
( i hor nedissi) 9 c.511, s.181

Bitkiilior i n duzadavaml élpgixedndé duz sresinid negaltivm
tosi ri ni n az al diedbirog koaknet olasag, bu ngsodip radioakriv
K¢ al anmaadedimosiis, t iafyaddé nd € r  bvi proselahip msaskaniarm |
todqgi gatl ar eoobapdr €l m&es § d eqgodbr izikimutagknikimi b
gamma K¢al anmetdoklm biirst - foexd i tdluizladav
artéerel maséna, onun ma rffi ozgi eonl eotj Dil&rinirx ¢ §
yaxkKeél akdeéepnedhdimirs epnaap a e dd dping a tbkkoayyote widdi
ol ma max,t.e,rs.190 . Hb m-diurzi mrd e ql| €& jolérindd ciddib i
metabolik @by i ®lomyarada bilmsinp, beb koraitdb b i t k i pibhngodigidyorin
peroksid oksidik ms i n i ptlonnesaD; oksi geihifoal m§ »t ma
y a r a n nmatisbonpn Sirbpst radikal oksidik mprosesbrinin aktiviok msinp dair
mol umat !l ar én ol md%seaild s.&8habkkioa v a r oby guiiutug
koraitino adaptasiya mexanizoil i n i onilmdsigds vb radiasiya amilinin bu
prosesdr ol unun dogiglog d I ssindd dmarzuolwhan oticolor bldp etk
hobbdom¢ mk ¢ n o | ma mo&amgl ésigenindall a vi or mal ar én é
h ¢ c omig gtress amilinagsirinbi | ki n rheeaskashi yod suén ma s é n a
c.l, s.1, onl ar é mrbost sadikalnoksatie @ prosestr i n i otonmesg, r
ferment aktivlikbrinindoy i esinbs . ki mi su abdloamuraéaa myl

Bu sbobdon db t 0 x u mipgndoa mvwwols g a mma  kograsinia r |
bitkilor i n pky ¢kwsz braitibba g apt asi ya ol unmasénda
vD beb halda adaptasiya mexanizmli ni n det al | ar éokélmi a

phomiyyotipy a n abrm @by ¢, Ik praktiki ohomiyyot kosb edir.



Tod qi g a bgeod vb mozifolori. Tod q 1 q adgsedn bitkitor i n Dy ¢ |
duzl| waitmmp dka pt asi ya ol unmopiadnévvoll a g @ onxna mik
i enhos i nin r ol unun Dagagt&siyd rmexatiZoning [denta & €1 av
arakder el mas é pg@mdo muak dnarq. ¢B w n mmfaok ggrie d a

yetiril mikdir:

1. Radi oaktiv K¢ al aatimde g € bnibikilorin bientetrike s
g ° osidil orinD tosirinin tdqiqi;
2. Radi oaktiv K¢ al patindayeédonm K du 2 k oiotindbg, €
lipidlorin peroksidoksidok mr e a k si y a | atosgimnéodqigig e d i |
3.Radi oakti v K¢ albaitndog e Bnibikkibruizn syt aresa
fotosintez pigmentr i n i n  mosignoh odqigin a t
4. Radi oakti &nkd a ipasndg e snibikkkor i n yar pa
¢, mu mi z ¢ | al osinmindgigi;d ar éna t
5. Radi oaktiwv K ¢ a |l apraitmabnyeenbni lkkilordp rdlim, e s
antosianlar, flavonoidt vb karotinoidbr Ki mi ki - ik
antioksidant |Iparinietmd@gny, mi gdar éna t
6. Radi oaktiv kK¢ al matimizynebnibikilordp sugetoksie s |
dismutaza, katalazap\askorbatperoksidaza kimi antioksiddé&rmentbrinin
foaliyyotinb tosirinin todqiqi.
Todgi gat én eTbdgi oyaaikidofealaragt
- radioaktiv kK¢gal anmaneéen patindbyke bdiokz a
noxud Cicer arietinumL.) vbq a r ] &eahanaypbitk{lorinin boyatmavpi n ki K a |
bi t ki opbhngoclipidiorin peroksidoksidok mr e a k si y al ayrbikn é r
yarpagl ar énda f ot os ipnbitkdoan keyfiygols e gritilmrinm |
vbDst r pra@tisdbxn | ar é n a nt ipsisteminim talyybtinorogird tedd|ig
edi |l mi kdi r;
-mayyon edi |l mi kdir ki, ayreéléeqgda rmdi
y ¢ Bk&onsentrasiyalardadgigat bitkibrinin boyatma wi n ki k a f @ndai rii



tos i r br g syt hogybnd a d o znagl ar da lammadm ¢ &k bky &
konsentrasiyalarda lmetluzun neqativosirini zoifl bdp bilir;

-aydéen ol mukduopindeniovwd t @ xumkadenrz as$ ar ¢
i enosi prolin v karotinoidbr Ki mi ki-ik molekul |l u
stumul | akmaséna, oaisttfpad K saik dmaaos télur &ie be da& n
bitkilorin duz stresinin @orli tosirindbn m¢ b@lf Wz ma s ésnapabmiygg s t
kpsb edir;

- bitkilor i n ant i okpsii dd retmi m¢ draitiddn toaliygotindoe s
hom ki Dibky ¢W mol ekul | u a n, thono ¢b santioksidant | ¢
fermentbr i n °z ar al faatiygph d apg bienbsimoxdairéokzibolunmaz
noticoloroldoe d i | mi kdi r .

EImi vb praktiki phomiyynti. Al d & ] @icdér bitkilorin duzs t r aginD K
adaptasiya olunma mexanizmnli n i pnilmsigdp istifadd oluna bibr. Antioksidant
fermentbrin aktivliklorinin toyininod a i r a | picAlgrdenndazzstresi o daxil
olmagla, bitkibrin  stress amitkin  tosirinD d a v a ml ébipcesoin
giymptlondirilmpsindb istifadp edilp bilor.

Qarj émnad xeudv t oxuml ar é n amosictpa mama wkd a
noticolordon bu bitkibr i N d u oraitimdbr e i K &f énén st i mi
istifadp edilp bilor . D u zoraindoraetieksich R t gisteaninin baliyyptino
dair alotcelgr espmeerzt immksi dant | ar éogsdly P ook, N 1
etnmokip, nolif xstress amilbrin tosirino d a v a ml & biortikni ng eanl
yolunda perspektid a - ér .

M¢ d ayb4 € xanpséals palad d

Toxumlppimd@mvwols qamma wgnesliard uaz oadiid e s
sorbost radikal oksidik m vD oksigenin ba | formal ar énénoriny ar
azal dembdnduos|l akdereceé kK¢ al amma i oyyprz m:
dorocodp zoifl otmpkip NaCliun ot t a Dky ¢lk@ens ent r asnoud\b a r
garj eédaliéni rnbidogtindontorr ensail komikedik af éné t

Toxuml ar én ki -1k stimul | awidur sies

koraitindby e bpninokud wwq ar J é d alién i miprhegimleryan | aorié@ nd
10



peroksid oksidikk ms i ni n g apyymn édsroepdbpéala milgiyindon duz stresi
me mbr anl| ar d adolonmoloriyaraglaybdnsrl & z

Duz stresinin oS i r | zamamé a s taze sd swrm moxad é
c ¢pitil orindp sorbost radikal oksidik m proseabrinin intensivliyi vb oksigenin bal
formal arénén gebpmdgmaipiyals & okysklgue d Kli & |
antioksidant fermerkin aktivliklorininartma s é n dra. g ° st

Duz stres bpraitindd oksigenin bm foa | formal ar ém@d n
antioksidant fermernfin aktivliklorinin doy i esinbitkinin duz stresind a v a ml ¢
dorocosi ilb m pyyon edilir.

Qarj édal é&n éoqli olalag, xadidstya mduzf streghinin tosirinD
y¢, ks  d a v a mbrohilmdsgi rgi° rs,t Dbstasdn a mg, D a@auha binosinin
spbbob | onun ant ipsikeminid Baliyyot my & sildrisiiDy & n ameé
dobu Dbitkinin daxiplpiot @mti ak =dadligyotbriilm ¢ d
m DHyyon edilir.

T o x u mbpmdoreovwws -k, a |l eom niak | modgau d édal éneé
koraitindo boyatma wi n ki kK af o nb ua nbtiitokkisls idathé¢ miargidrma
elementbr i ni n b a blaaph ¥0 lkaxonré ki, n a s i pahyyotioH axnanu é
meée mkeéen ol ur .

koran torpapgdarjdadalax uywe tyin K d iekxgonan | aa
I nibt exnol ogi y aanhnadzachinan oscolorofsohod ola bibr.

Di ssertasiya I BDissprbapocdoaisi gragaed
konfranslara m¢ peadkii lrmi Kk di r :

1.XXXI [ jyH. std. ¢ ¢ Cjlsdyeddd)Es ¢ dfjcdsdztst

fklsd dma tojh jddve.y [26#H45pA,2 2016, -~
2. XVII [ Y H. stsdaW. ¢ ¢ € Isx@odzCdd jm mil tc toBjdE
201759, M. 5

3. i H. scEdgis dzse d y4 ms Ow ftesd3” h dzj d
BJ LY Ofmisindsé. o joOMmlstsP89dz , 2017.

4. [ JyH. deOkzydzr 2 Wtttkzdd ¢cCHJ tedzOV dzOk

60-dzj s RdMIsdlskzlsO cHjtds?2 AdLdSd.
11



5. f ddH.  fadOgdes] U ME OV OQdssaizde ¢ { OHAd
M dz MEBAB ~tsLw2Mmise j d fdh jots? ]
f4twmyj C20By s e&izd dpifs68;
6. Seventh International Conference on Radiation in Various Fields of Resear
(RAD 2019). Herceg Novi, Montenegro, Juneilt4. 2019p. 369;

7.1 i) HEdOtH d&Z2Ov CtsdgW jtoj dzydWw ¢ CcHJ toder
B Hdydded , §tesd’ " dzj dedets iis2f- 27 fd) scziz ¢
GBHO O ZdizOIsr , 1t iMfERBJC O s OL On Mls

8. Mj Y HEZAZOEH dzOVY { tefDzlgyflats] M C @ W€ C tsCcdsdzg.
ftotsdgr h dzj dedzOW d + dzj tec j B Y MZXOXR jsdpls
2019 etHO, 6. u-BBOMsyftsd , M. 3

9. VI I | Ml jLH deg'sdy teddp i @jyrd tisadO dzd W, d3215 [ t
sClswetgw, M. 89

10.10" Jubilee In. Conf. on Radiation in Various Fields of Research (RAL
2022). Herceg Novi, Montenegro, July 229. 2022, p. 100.

Nokrl or. Dissertasiyanateriallaéposagda20 elmi psor (d°vri jurnallardai 10
mpqgalb, konfransmateriallagnda- 5 mpgalp, konfransmateriallagnda- 5 tezig ap-
edilmikdirki, b u n | ar éWeb dfacienclbiri Rusiya AAKin € n , b Wkraina
AAKTnén bazaséna daxil dir.

Di ssertasi yaméaoemi 487 sbhifodonuibamt vdi sser t
AGi r -dor (@0646i kopficdob i yy at-dia-nradI8@d, ™ciii K kabo-doh i s
(10930, i RAIEoMm®aninar éedanm z@h2® 4 6 (R Ydak ain
(14980, fisticaor 0bn ( 208 ) vb Rambi yyat -dan ypaoth é
olmagla,2 codvolp, 71 kokilpma | i k @b iry y actd 232 saydadiobigy@dan
ibamt di r ki ,tegobonrb0%isod itlori thab edir.

Td gi gat I K i AMEA rRadKinasstiiytau t Rirnaubnl etn
hpy ata ke-iril mikdir.
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F ¢ S K L

cD ¢ B K YCWALA T K

[.1. Duz stresinin bitkilor 1 n | nksirk af éna t

Torpagda dukl wllwjawmmd nbjestayvgoh s ul dar
mph d u d | apsad ekolajiramitbrdon hesab olunur. Belk i , Dky ¢k z | ul
y ar at dpoogntikiamilbr fotosn t e z ptim vobitkilor i n  Ipstniyibagidobn
oksidibk d i r i psbbob @ur. Noecedb, bbzi halofitlor i - épnti ihmahom dDksbr
kondsor r ¢ f atri®nnibh st kklid a r |1@)s.269 419 8.26 @56, ¢c.2505.3
228 ¢.58, s.12]L

Aydeéndeéero kn p k tekhziéckndd y ¢ Bk Skonsentrasiyada duzun
ol maseée,pdpj | Eun@dbl maséené padboh | d b miacdomssmo t
bal ansé pozodawmial E, shyoceymi gpdané uaaalr
bol gsnlongimo i di r . Dwom darg ceayjreed ccé ghl ar énén
yarpagloarenn sahal mas @&,y pnim dongionssinonsbbmd z |
ol ma |92 €1143110[s.26190 ¢.160, s.26p

Du z | u lpsir pdobildiyitvp bitkinin boyatma vi n kf i éxsaéepbagodp olan
hoyati vacib fizioloji proseskdon birido,mol um ol duj u ki mi , f o
g a z mesibpeoskdkindon, fotosintetik pigmentkdon, fotosistentrdbn, elektron
nogli sisteminin komponerttindon vb karbon metaboliznmb d a x i | oolif a n
fermentbrin aktivliklorindbon a s &€ | ébpkkmb Ibia prosesdiy.r Bu obobdon do bu
komponentbrdon h a sab & r | miblonmpsiizo f @ hegativ bsirtedir463, c.5,
s.163.

Hesab ol un umaitikdDfotosidtezinsl sirli ung nk a z a Iodna s
h¢cmayjrée zc € gl ar € n ébob olanacgnotkrstreslokagoch ar € r s a
n° wdbbunasbob x| or opl ast | ar & noddpypbilankNat ivodCI' me
i onl ar 8kn ém qydéakrsd a 108 91614026 156 260, 4.B
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Duz stresinin bitkibddboh i per os mot i k s boobeibak gjaé d
kKimi izah olunur.Duz un qi cbaamg hi DI ma sté& ak Akluhano m
maddlor i N konsentr asotyapah @&me Bt anla & Ddvba
olur ki, noticodp bitkil orin su uda bilros iotinkbk i ronlar osmotik stressh Dziyyot 0
-pkirlor [187, ¢.6, s.26h

MDDl um ol du]j upbrinkhbyrait ,& nl@ mvakiblnkrholos i1 v t o x ur
c ¢panb prosesidir ki, kK 1 or i Inl  pse bitkilerm n boyanmimalsiém & f
s otionnmosi, lom- 1 nobom | cabhésru | d ar | é jphénmygotli doeoepdp bua s
prosesdn a s é Bikiloroilruryet i pduygl amgrnihgddoh aret
ol mas é& Dpiennsweti Oobindbn oy i N 1 n bbb X wsidmane v
olur [108 s.2 109 s.169 110, s.26 170, c.42, s.20B

Tod g i g aihin birirdb g°s i | i1 r Dk i du zylgudsutqgi Kt o)
K i psimmetabolizminaktvlk ms i , r ¢ K e y m Dplogomoe a |, @mtifogpre €
b°ymmniaoionnessir Ki mi v a c i ooinb donmonifi Kosirf etngilp 0 <
t o x uml armbginp mang atur [219s.32].

Duz | udmatirpp tko X u mlpé hidralizi vo i da e htohdudt
k©- ¢msigommba mi | amarant &n é ormplairg- oaslbdaxyaarmi novl e
C JPEnDs | & - ¢ Nn - o0x V) aktviyioi inbibBirlaxnd i fIEs,ra2de [t

Rajakumar[186, c.3, s.20mapyypon et mi kdi r k i ptlonchoa z
(NaCliun konsentir3@mMmtaesrémneaelné r0d armd rati ma sné )
vwobu proses b°y¢k migdar doaz ¢pradléeinn nii @
azal mag @ & gdilir. Tod g i q atitcoBrmdom ay dén o02u0r0 kdgf
konsent r alsainyi al laéz aNhaéh zaakl tmavs| € yrinemsii 3it6 € g &, 1
Ibon g i d iormp faiznigsp 61 %D godor azalda bilir 199, ¢.43, s.165P

Duz konsentr aocegpansf@zmia vbo a t @rmomg, &btdhinl
azal masé d dygemtpmbd@dmmg ok dd dinfdd, k.5, s.250

T o x uml aormdsmp ntagnce - i odon ko bu Prasesi ongidon amillor
séraséna su badtimsndé g €mmempranlagn@ahsoé& omp | a
vD mitoxondrilorin bioloji strukturunurd aj € | ma sedilir F%c.103a $%51;185

s.139.
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Qeyd olunur ki, bitkibrin duzlulug ®bpbindon zodolbnmbs i toxur
c ¢oanbsindbn b a kK dbigkyid mpohvinb godor davam edir [175¢.154, s.674

Qeyd edk ki, torpagda Nai on | eon é - a @ kuigl tentddzlulyg n
problemibsasn b u | o n un DoEgpdar eluwl. bl ¢ iu qokirtin DKSDKRIYly Dt
dp bu bobdon Na'i o n | aoglémex@amizmminwb u i on | ar éoorind i |
tos i r i onilnmsi®hps r e diri[185r8.189.

Bu g¢n  f ofikkrmashsm witki@dki N k° k ot ir & tf adld a
duzuuny €] €1 maGl'é ovd ar éna@iy ar akl€irk ki i, ybu d
pozmaql a bdoindkgidalanmacegmimidy i K 73rc.6Q, 4.32)

Na'i onl arper ih ¢lxiedpbnakiog an abmép nh ar @&ni ro ikt
zonasénda -o0ox miqgdar dapbmihdma&sieo n loanrl BaT &
vasipsilp mpbnimspnilmosinb mane olur 229, ¢.25, s.13L K" i o n | oanrer@bran s
pot ensi al éinéakaviklorfierime,nttioor gor nhg ariyainm
vacib rol o y mdatingoduinidaml ahr¢écreéyorin yaima p €
I n ki km@ndingsi il notichlonir [84, ¢.6, s.]1.

Stoplazmada -o0ox "miomdamrcaaéNatopl anmas
akti vl iy iomé&abolizmnikbpaze \L14, s.5.

Duz s topitthddiNa" xo K* i onl ar @énén homeost a
vacibdir. LakinNa Cl st r Bl@dvpClhiad @ln@rménén art égqg
K*vboC&"i onl ar & eoh tpimpsait émena bi ésn an éiyavam m adsi €
y ¢ BksNa/K" nishotiy a r §6d,8.76 183 c.22, s.291184 c.7, s.1 209, c.50,
s.17.

Na'i onl| ar ékmacdardyhitkibed a x i | bDolnrmeag & av t op
- ox f err mg1pdarzuoldnan deyil. Bunapbpb kimi Nai onl ar é né
fermentbrdb K*i on | arok mé a y banlarkm@galoto giro bilmps i pgli? s t
[220,s.194. clavDbolaraq, Nai onl ar énén axeéné ypenekkz n
yarat maqlopm o anagkalpfementbrinaktivlikior hnivn p o:
hesabéna yar pwmwl ag ccma Inbobarkrddimallasn

Hesab olunuk i , pkydyzk $ u oprtilor gpayyosindd bitkilor i n sty ¢ |

osmotik \b ion stresbr | h e osir bedirn Beb ki, osmotik \b ion stresbri
15



oksidbk di ri ci stresss granadamigodobi&itoonoyatrmae z
vDi n k i prggif. Bu fikri Mik r ms. dd q | qoairtin noticolbri dp tostiq edir [156,
c.250, s.B Duz stresininis ad | ar € n dmbeb kraitlordbry i¢, ks dstlg r

yaranan oksigeninpé | f or mal ar é noe Tutejao rofmaos &b ir@ii |
s ¢é¢r ¢ | miog dil,rs.261(1, c.48, s.90p
Oksigeninbal f or mal ar énén yaranmaseé akKka

ki, pky ¢kwisz| ulomjips nr biphkékgeql ar &€ ngébmbollraj
vDbunun da oticosind CO;iningobuluvwy ar paqgq t oxuméal asas
zoifloy i r . DkKY dlug brattlbrindghomr- 1 nDCO,Tdi n Kal vi n t s
bor paol ummgnbbys @&t al loteodo xl,orm pl arsud agqa hok ey
hoypc anl anma ener pe lse k thraoghedissymadanpoaoimalarty a K
verir. Bu proseskinmbn t i ¢ i s on | wK dui rkiioceminb stdakrdasigernin
-oxl u sayda ;) sinyletrokskientOd), hifreksil radikal (OH) vb
hidrogen peroksidi (kD,) kimifoa |  f o yarae Ii5h ¢.58.

Y ¢ kksduzlulughbm dosu def i si ti plazor oksayenin bak |
f ormal ar & n é obobylar 74 n6hs.42d]n a s
Qeyd ek ki , b piorindo oksigeniobayir f or mal ar € a«

notisindbfasibs i1 z o | ar a qdakliptganelbrdd) psacoe dp xloroplastlarda,
mitoxondribrdo, per ok s o s o 0 a.16€140 /2. Sabap®laraq] stres
koraitiorindbo n | ar én y ar ekn mla gvéntoyoksidimx @ g ir v dombruzs t
g a | épsolpn, xMroplastlarda C&@O, niskot i ni n  a z endf ha,ssé pfr ot
s otionnmos i hes@bi@msntezib st i mu |l Ips ik d Brig[&1R &.23t
s.853. Oksigeninbuda | f o ptobmtsié e sy b bk sedksiyia fabiliyotlidir.
O, lipidlorin peroksid oksidik mwsin i z¢l all ar én, o DNT Hih e i
oksidibk mwsini yaratmagla, bitkikrin normal metabolizmmma n e - ipdiri[21, t ©
s.27qQ.

Mol um ol d bitkilwr ksSiiram metabolizmini oksigenima | f or ma
zororli tosirindon goruyan unikalistenp-a nt 1 o k s i dsssterhim majkdirdof i
Bu sistem katalaza (KT), superoksiddismutaza (SOD), askorbatperoksidaza (APX)

monodehidroaskorbatreduktaza (MDHAR), dehidroaskorbatreduktaza (DHAR
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peroksidaza (POD)lutationS-transferaza (GST)ovglutationreduktaza (GR) kimi
ferment bbiotli antioksidantlardan w glutation (GSH), asirbat (AsA), tokoferol,
prolin, karotinoidbr kimi ferment olmayan antioksidantlardaktk i | [@81,@.B u b
s.340 210, c.8, s.1 Hesab olunur ki, antioksidant stin, h ¢ c oboy oksidlbk d i r |
stresan m¢, b adni i komponentkr i , obyymm¢gon ad a  u zohligyet mé
g ° oeirtor [177, s.261.

Todgigati erihin birindb q ar | € dallzeaéearn @ forfglenon 8 pibzidi i |
¢ - ¢ N bkykgnsemtrasiyalard&aCl duzunun w kadmiumun SOD, KT, POD,
APX, GR kimi fermentbrin antioksidant aktivlikbrino vb lipidlorin peroksidbk m
reaksi y as@édun @an meml ondi al dehi di ni n bsif ML
giymption d i r i1 |[48, &4&, 9.17} MDA-n € n mi gdas e @I &
m »llifl or NaCl fun w Cd -un  yk; Korssentrasiyalarda oksmd d i r i c |
yar at maseéeomimx kr iAh @icolen@oxk | any dén ol muk dmr
K hi brid ¢ AT APXRODAER, fern2@bnin aklivliiklor i ni  éar
hal da, k admmindbgpnas nees POPXfer@eédidr iv Dk aklivek
n¢egmayi kK em-dinpimgyybn B di | miokild stresin lirg, tosirh
koraitindo todqiq olunan fermerrin aktivlikior i stressor | ér
koraitiorindoki aktivliklori ilbm ¢, q aogod & h a okylgri4s, c.45, s.17[¢

Mehmud ws-in [153, ¢.16, s.42991 Kk Dduzistresinin raps bitkis(Brassica
napusL. - kolobm- pyikimil or fosilosinin kolom cinsim aid bitk) tos @ r bon i 9 yri K
Butsirgeyri¢ z v i q Do aMDANaD@rdlin orkibi, hom db antioksidant ferment
aktivliyi parametrbrino psasn qiynotipn di r i | odigk dgiart.l aT bitk
candbvb2 m@ A traitdk( O mmo |l / | NaCl , 120 mm
M¢pyyonedilm k di r k ipaititinbz, t sgtnr en®iv K i tok proligira r |
mi g d aom &b, SOD, POD w KAT kimi antioksidant fermentrin aktivliklpri
phomiyotli dorocodba r t € r .

Hi nd k ¢ riSesamwnnngicun®rxangazivb Cumhuriyyekimi iki f orgli
sot | arénén duz konsentrasi pa[d3mr.éins.34r t
torofindon  ®nyi rl miArtidksidant fermentrin aktiviiklor i ni o inf¢g xg or

nbzaiot n Dlomndp toxminbn eyni poltmraésnopnndd isb sortdan
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asél el e] yyopn oé dnials @i kg i r CumiBuoyyetsdrt@d dud strasmb |
ye¢bks tol erantl éq mdoomanysortkla astipkdidant fermemtin r
aktivliiklor i , i nki maf, pPparod meataynd Bkso@ll munkmhsre.
Duz stresimm  qéadraj| € IZeatmiayddboyaimawi(n k i kK orf- @ ma
do bu bitkinin nohsulvernp gabiliyyptinotos i r i ni n  ar a@m éraé |ér
tohl sk z 1| i yi baxéméHKHKanomig® kK qamrjcé dRabine@r. s
X8F932vDp DK -C61-42) todqiginbhos v o | iuendonibikindd [191, ¢.48, s.136[1
m¢pyypn e d i kimisketoth i yogk KGO MMwo ndan b°%°y¢k) ko
duz stresi bobgairkiédaloain @mtdudmuk ¢ klg | asmié n
phomiyyotli dorocbdpa z a,lddz8 t r e si d 0 z acd¢atihor B B € Yo@Hno kK
a z al mabsb®lorap DK-C61-42 sortuPioneer X8F933ortu ibm ¢, q abgp duz
stresimd a h a bky ¢tkosl er ant | & gpmn i, noamgpyyen eerdd il rmii r
ho | ol unan z ¢l al éeon ¢ knu mis o mt d d aottbamesimp s t
m¢phasi b ol mal5GémM kanetnéarmr avi ya hal &rKdoaluzma
s t r eratindb ROD w KAT fermentbrinin foaliyyotinD do m pyybn aydeée
got i ri |l mi kdir. Aydéen DK-@UW&KH us orkti yn dPaO D:
konsentr asi ylgk&arkda vI i k n ¢ ma Rioneer XBE982 r
sortunda b er mentin aktivliyi D0 ya¥ klek KA s e
ferment i odtimdbforsgliriesak tki vI i k ngknBKrGC6k42e t

sortunda duz stresi b u Pidneer X8E982ortunda & k t
y ¢ Bkgudulug hd € rbd fermentin aktiviyinda r t é m oregkialhmidk d i
c.48,s.1361.

Duz stresnind ¢ y ¢ Gizarl78vp Giza 177s o r t | SOD,eKATdva POD
fermentbrinin aktiviiklor i n i a[46tcal03nsaghal uzadavamlman d
isby ¢ Bk peroksidazapnistoion kk - SOD akt i v | ipsy[98, crilg me
s30dmaopyyon edi I mi kdir

Tod q i qoeirtin tohliknb yekun vuraraq, hesab etkn o | a r ok @uelylug y ¢
koraiti bitkilordp neqativ morfoloji, fizioliji vb biokimyovi dpoy i Elobmyaratmagla
y anabmémphils ul dar | & JoEnnvoleox lmllagla ndta: biktkmin nohvinb

dp spbob ola bilir.
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Burada batbi r f a k t épk yerD dgcpkil. dBelbdit seieksiya v gen
m¢ omndisliyi yoluilbduza t ol er ant bi t kdy asnaarktél, a rd
koraitindb oksigenin ba | for malmnertande&gn | oksal éaqda d
maddlor i ni N homeost agdumzéinn suadku lanmaé | i matseén s
VD S. proseski phabedn du z ad av a mllEnhing®qgymimesxda x ¢ g s
phomiyyot kosb edir [B3, ¢.22, s.29]1184 c.7, s.]. Bu deyibnlori nbzorpalaraq, lesab
olunur ki, ekzogen fitoprotektorlardan istim@smotik bnzimlomp, oksigenin ibal
formal arénénopodenhokeosmkastipasga@énm s aknl a
duzstresint ol er antl| épsasée yal 1 arl@mx@Zmm291ad, c.7, d |
s . Bununl a yanak é&, pornmosinpgalmstiyd moafiriosirtbitkin m|
n°venvomeg hi ti n pdyyosivbs. kionigigosamillordbon  a s € | 8y iD ko |
bilor [109 s.169 110, s.26 115 c.21, s.1

. 2. T osppindml cevbl € ng a mma K ghadsi@n ditkd orin K |

i nki Kkmsifiéna t

Son illorin tod qi gat brairré kgi° sti onl akdékr estli@gr
elektronlar wo-k ¢ al ar OKiDMIVDRR VI mol ekul | ar éné
genetik pd@loyire voi sanl reticode h ¢ comy m b ¢ DYy bith y ¢
matabolizmim tosir edir R0, s.§. Buna baxmayaraq, on|l ak d &€ r €& cobiq K ¢
sallori kifayotgodor g e noib k1 d K ¢ a vV a omaakond sty & ¢, Hitlal trir@n
mpbh s ul d apkeyfiyiybe n grftiort i n i y ax kK él akmpéort neangs i .
malikdir [230, c.3, s.9% Bunun sbobio-k ¢ a | a n makn énn¢ fpuagBieyyoimp
mal i k iloyl amaasrE@dp nth ar &kn eyngekg I dakEly ead@adr a
enerjisi 10keMd an bbby zn &4 | o e | pdpidit) [137,c.33; IO a ¢

Qeyd edk ki , gamma kK@i alf a mrbewmogdnir tinayjidrn
fizioloji effektlorinohos r o | u n mu Kk bd-qoi xglmut  sivadAR] A ris.58
225 ¢c.48,s.19pMpsoion, byyop e di | mi wdiirntke nsiywlkisk |
bitkilorin - bioloji vbo f i z i o | o jotlorini xdgysiouksilir y 331, c.2, s.13h
xloroplastlarda ultrastrukturovmetabolik @y i elomyarada bilir 129 c.47, s.314
224, ¢.38, s.55B , k ar b @smpvmggmentsisteminin effektivliyin tosir e
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bilir, fotolitik zodblpnmblor | apfteteéesi wtezin e 205ecl8t 1|
s.133.

¢ox!| u odgy dainintnotiedbrindbn aydén ol ur ki,
ki -1 k do zpanl bayatchaawi nikti kkialfpé n abk golgasarda is monfi
tos i r bprig Mesbibn, Mokobia and Anomohanranl§2 c.2, s.18]l gamma
K¢al anbhdn&®@r Odozada NbDngesoriry;d narim ndisib ke
tosiredbbilmps i n byyomog d i mrmi kd aps.lfi’g o2,«35p 25 kr ad
dozasénaoeandklDy g tkistbhasdu| dar ar pa mut aoharq.
[200, s.339isbbu dozaokandoy@m@lsarda gamma K¢ al
mph sul davplmoh €mladar | @tprinDxingibilos d y yos © 1 1 nti
et noi K| Ba ecqragdisnlr tkr ad dozadasirisppaonmma Kad
arpa bitkisininmh s ul dar | €] & nmloal uanrnt (@R8mcumg. 38R h i i
dozal € @dlath ak raskda jvé ) oDra dni dostopyeann B n K B D€ k
tosi r i bpdigorr ordeelb® zps 1 gi ni 54, a1 AvesKW AL, s.9L3.

Qamma K¢al ar én oinodbmnip Iotéos € n orrigo B oyyoy y
edi | miosddn, Kattak WK | o pdingl2& c.63, s.16P5-15 krad dozalarda
r adi a sosiynia rbozi rdonlit bitkilor 1 n henderl ¢yéeneg aza
moh sul dapozl¢gd pad m& wa mi n tokib @emendrr ie ka xm@ ma n
keyfiyyot i ni  yradxekjéedygmatokingd mrnHesal olunur ki, tita beby ¢ Bks
dozal ardan boy bamtlbmall & ka rnmeuut calnutn & no roma
oluna bibr [152, ¢.21, s.56 Mahdi ws. i®[149, ¢c.67, s.49BKattak WK | o p f éen K
I Ki nl2& c.68 s.169 noticolorino bsas | anmaqgl a, btiw b y
yaxkélakdérmaqg ¢-¢n t oxe imhoa Kiagh v Rattada a
[202 ¢.79,s.13pt oxuml areéen akajé domadsanda ¢
z¢l al & mMumi  brpurulma i nk atorukrti Kbunsowi dvator tma rk dd é
0,15 kQr kK¢ al anorkibindolooxzkaasré nfdoar mragdl aa | a rbt €
s. [151, c.21, s.5bvD Coksel v s. [82, ¢.73, s.50ptorofindbn db tostigion mi kK d i
Hom- i nomapyywn edi | mi k di mk dezalarda @& B0akQrydgza s
i nterval énda) ¢, moviyyiosind a kK B B ma ptowrur [156, d

c.114, s.123)
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Qeydedk ki, kondtsor r ¢ f at énda t onbtlomgn?ltasrodsnkphdds, n
tosor r ¢ foAs @l mMaa@maE nk ¢panbsair | @as u lkd mddiinr ukiu g
istifadbedilir. Y¢ ks dozal ar da gqamma bpbrRmpsailaparniagda s
mpgsod moh s ul un s axalmEameésl nmarswen  xpaob a @ | a blifm ans
zororverici  mikroorganizniri  zororsiziok d ipkdinap, sti mul bnaenid é
aparmaqda pgsod isD bitkilorin boyatma wi n k i K atfor@inmékdirs ¢, r

Son illorin tod g i q @&inin notieolbr 1 bgrkis t ki -1 k dozal e
sbpindbn pvvol g a mma engsilbikilorin Boyatmalwi n k i k atfor&lim é
[90,c.2,s5.7536,c.243,veget asi ya pel7cosad4Boohgad alad
ar ta@srs83, hozi hallardaibt t a o n | ar é gritibreiynfii yya[86k & |
c.253 bilir. Mpspipbn t oxuml ar &n bpgmasmmakonk skad jau n dal
kokorin, donli bitkilordp z ¢ | al € n, k a r toonfnd @&tkibrmdp K aasytdaa
alkoloidlorin, meywb vD torpvpz bitkilorindd vitaminlbori N mi gd ar émi® a
dair mol umat | ar43 ©.22r 5189 rDediklbrimizdbn aydeén ood ul
tosor r ¢ f attébnidga otl i nan radi a oinykeyfiyyotiaixvo o |
mobhsul dar | é] éqéh g axlxehalnasiain igtisaeli ®MDDIdymI

arteér maj an itnekxanno Ivoegri yadeéer .

Qeyd edk K i , bit ki toxuml ar & notbna jrl &d iba
mpsblbn i mnop8rin 66G80-ciillorindbhol | ol unmasénaelkaxmay:
k °poyiilpd a v a mi £u Im ambhsal ke¥fiyytindo zomarmot | i y aplde € |

etmok holbdom¢ mk ¢ n o | ol mlébdmh ébblavoiod g1 gat | ar én
ehtiyac duywki muae dwummoxdmiice RO ilerzndbrayonbe Kk d é r €
sortlar \o mphsullar dsti, denok olar ki, tamamib doy i K 43] 2P, s.80) hor bir
mohsulvon®v ¢-¢n opti mal doza pDd ap ambkim u T
araseéendanyi@ etnbkazoruir®d i t yar anmeé wdbé r .¢ u B you kd
Ger as korindb® roc it gdb d i i ni 43, @2R,s8DOdla& arpalbitkisinin
( Nur sortufCo ok g alpabmy@ané myi ikb°2m 50 Qr doza
oblat eénda gamma Kmék aytnae rke;rajl caso dabiliyyold, C
boyun umsuwasl Kj°Kk,;, n wzium |sug yug kkpbaasn bjgkamin a n
K¢al ankasy y am@migk [° yr
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Y ¢ bks n ¢ fogabigyyoimbmal i Kk ol an gamma K ¢al
o | mapeeé&b,igtisadi ohotdonomorl i1 o | ma s & Dhf bitkilarin dogatmam ¢
vDi n ki K atlorginmek s¢¢é-r¢e myiosl atr @ d dma pre&[iSd) @59,t |
s.1, 165 ¢.17, s.68

M¢gyyon e di | mi kgdaintmak ik ¢pal a n man @ondotvoh ¢,
toxumal ar énda bi 407 s.8r sall6p marfagénetik, bigkimgvie n
[52, €.36, s.3BvDfizioloji [182, .8, s.519dpy i K iprk dobobkolur. Bu $bobdbn do
gamma K ¢mrpaitkilpalD genetik dy i Ki kI i kbnygeada
csul l ar dan Ahyedséanb ool | noikkodru.n K ¢, a bsasnansal yéaj
Ké¢al anmamény abiat kel e g.e biekimypw, , fiziolsjii v |
morfogenetik dy i Blom son mticodb hom doon |l ar é n bpb ;mka tkrad €\
vemn doy i Eombitkilor i1 n n Ylifliyinchenxotot bi g ol unan k¢ al
phomiyyotli dorocodpa s € | 816 @.42ust216887, ¢.50, sl].

cdobi yyat ma tokliindoa | laayrdé&&meé no ltur Ki, 0
bitkilordbb a k bn¥izeoloji vb biokimyovi prosesbri doy i kMdilbnr  stlgvbe t 1 b a
vasibpol masetbhafrtéluommokouwt . oHunmukdur Ki
bir kKo ibm t kgldrinigpimphys ul dar | €] éné y ax»owe | ¢
vacib fiziki vasiblordon biridir. Qeyd edk Kk i gamma «kK¢al anm
istifaddb hbom normal, Iom db streskoraitiobdba r z u o | u nohoroma |, s k s b )
mpdbni  bitkilor i n al émonmals@mhascuvmdar | €] éném nmeerk
sel ekondgvdgenekkibd gi gat | ar én apar él masrgnd
c.45,s.47B . B ibdgigatlar mticosindbay dén ol mukdur ki,
ol an radi oakbmnv kK ¢ alka Mdmamd lag wWear ahsgicyeay:
vDi n ki k af &in aktivigini,rbikihotinlstredd avaml embhs @ h éd av
arteérmaj 8BLg2a<139r di r |

Qamma K¢ al a orimdboy@ma vh intkkiiklaf énée  kobii n
akajedake kimi izah olunur. Hesab ol
material W» enerji nonboy i m° v c uml Iopobotdou $ a XM a n @ blim

aktivibk d i osii |l mg, - ¢n yal néez st i mulpyctah baldhoa r

aO)

Ke¢al,akmai kK dozal arda f er menn aembrignu &
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hoypc anl andér nobogil m, ol emir sti mul | akcod &
t o x uml armbginpdegilchom dbvegd at i v pyon? ysgoa i r orig[276, t
c.5, s.580p

Digor torofdon t o x uml ok rdézalardgoz, k ¢ a | iaenfihosi bitki
h ¢ coboynm vacib komponentrinb neqativ bs i r brig Regjativ bsirin bbi o-
K¢al anmapmaanl ek wim éagridiedboth ena & € H € da rikiapsjindb b u
z ¢ al bsfermantbrin iaktivliyinp, hor monal b a Iostnm gpa ,
yar pagl ar desinbgoairzedbmsughosatd irladi kal | a22®% 048,y a
s.198.

Qeyd ek ki , t o x uny alr appmdmgpagohmak ¢kal and é
biokimybovi vD fizioloji prosesbr i stimuldiakdeéxlau bs & ynd a
ol unmu wsdionr, . t M xovvné¢odon ®&a monboy i n i myi il nm xlif
dozal ar dl@anaadfBdgalim champacd | t K i soimbsinpp ¢ o & i K
vDC ¢piilor i N Iostnytegs m r i ar a[R30 e.3, 6.19mNpkcdoedon  a y d

ol mukdur ki, bu bitki - ¢nh yamop8ndret a
boralor d i r . Bu zaman 10 QK HKHo&Xluamma ¢oza
ol mukdur . Bku dozhlarn is igtgn&ivs sxbost radikallar yaratmagla,

c¢ilor i N i nki koa @ B romyicic) g i bor grfli <td i r .

Lathyrus chrysanthu i t ki si ni n t ox u oyliadozalardaim
vitro koraitdd o-K ¢, al aonrog i nii knl t 0 X ubmmbsiEDr \@® rc &patilorie ¢, C
b°ymmtosi ri nin ar akdér mlqma s dicdT igbaishmon a p
akajé dozal arda «kgnmof an meé atilotincdbayangrt(lenrdé n

koklin wuzunl oflmnuon ) yakkecygys k pi Ior,t ic¢ycar pa

¢ mu mi xl orofilin mordg da kke(» £50 Qradozalardasie n
radi asi ya st roeldoib ¢ z & n ¢oa ohokngybt rl Ik azal
ol mapsge srtdi . T o u mik & @nxfaizi (62.4 %) 150 Qrb borator

K¢al anma dodgsgahahéebdal an ma speanldéannd €7
m ¢, tdprzindb cocormb faizinb dair nistotpn ki - pri& isogl0G @Qr dozada
m¢, K apledildi. Bitkinin beriimpyp b a k| an mas éndanc ¢foring ¢ |

b ° ymsimpdairon y apkce(&5.7®0) yenidn 150 Qr dozada, niston  k ipHcb K
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(746 %)i®1 00 Qr do zpadid 140 K ghpind 150 @k ° dhirb z
uzunl on uyokdkag uglarag,i.2w2.9sm)oldu.dBd qi gat én back
iyirmisbk ki z g ¢ nforgdi oonzoram d ks apledildl. Bebk i1 bu ptial
vok oot li n u z un lodilpruinnu mygauke yesikingvd Xlorofillor i n ¢ mi
mi gdar énéen oD Mal kgiaymnma doediddd® h
€.162163,s.12p Butod qi gat pticcobrednn xd¢ sjugedaryilyadrdir ki,

ki -i&l alogamma «k pélbria fiziol@i pa&ametroripocs t 1 mu |l | a
tbs i r | K ¢ alpa nmglddhéh na skeel-By i xliar.aq d

Hanafy b Akladious i® 0 x K edrq i g a tmbnahitkési olan Trigonella
foenumgraecumL. -in M1 vbo M2 nosillor | origdza p ar € | 1656ck16, 8.68B [
Tocrgpb ar déc eindbapiak e mmddder . Aydéen ol
(bsa®n db 100 Qr dozada)- K ¢, a | ra @ osia tenollu v flavonoid birbk miorin
tor Ki bima g laa ty@aad hitkién,boybnun, mh s ul d ar | @moining ¢ S
yarpagda bl | ol unami gz dakma kb & & Qa nbmal ik¢ al anmar
doy i Kiok | iakslk or bi n -tokoferolun soume@ i, nod un da
phomiyyotli dorbecbdb a r t ma s € K 8 wlunur. Bitkinin M1 roslindb b ¢ t 3 n
K¢al anma dozakbiedoarntdm2 @0rvoQri ndotzada mak
T o x uml aokdozalaydg (KOS QoK ¢ a | amwmbsiasd horkki mutagen psildp
todgi g ol unan pingdzapiho mp g eogpm & tad Im absbéoima k & u
M ¢pllifl orin fikrinco, a | € rotim@ok bk U zalar@eo-kd a | a noduagolénan t
bitkinin fizioloji vb biokimybv i X ¢DHDU 8 Ny y Yy a x mneéeffelativ drasib a
ol maséné s¢gbut et mi kdior .

T o X u m Ipkdnrpdbm pvvol sti mul | akaghkedg a&lcapnnidaninziakx
arpa bitkisinin  endogen fitohormonorkibindo y a r a t doa joatogeeetikk
doy i Kk iorksbB iktl a r oskokofindom & r a Kk d 5.9 |. nodviepd é&rd i [| m
Ki, toxumlaé n ki -i k dozal ar danosri a doiid oygibkiarui olan K
absis tur kus unala indoiilsgkd, a ri enrdéo | a 2 ayragtimkimu r
boyartérécé hormantarmaqlm,qdar ®ypibrodiis
M ¢pllifl orin ~ fikrincp, fitohor monal bn sdbhya teons rddaasiyab a

hor mezi sinin f opvadblbgpimasé prosesind
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https://www.sciencedirect.com/science/article/abs/pii/S0265931X16301503?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0265931X16301503?via%3Dihub#!

Mpl um ol dujTermindia rafupa (T. arjund ¢ Dk xpsoliyinin
m ¢, a osinduistifadp edilbn effektiv corman bitkibrindon hesabolumr . A d i ¢
istifadbo etnoklp bu bitkini n -oxal deol madseré na o xeudmblim r €
c ¢panpsi VD ¢ ¢pitilor 1 n y a x K ébmpsi 19DkDbindba f  pygph motinlikl orlp
bajl édreoni nCy @ x K € Iogexidosruéd If ma s & um krunsoun, | a
(mpspipbn gi bber ebd. kim kinyovir kadbisrdor) istifacb edilmpsi isD
m ¢, Blit ekoloji problembr yar adeér ps. BX c36,ast3h du bitkinin
toxuml arZ2h@ Qr dozark gl aslt & n ke gamaan d
radiasiyaé n € n o n wsmp vb bigkyngovi torkib komponentrinb tosirini
° yom miobk.I Aydén ol mukdur ki, 25 Dmbrs oK ¢, &
K¢al anmaméek t obdo? doibya ¢ ke omagqay iKs - i k K¢
c ¢uanbfaizindb, b Dy gtrmdeksindvbq u r ubyph gtslabl anmép n
soimdbdoart ém bpegKialhohpdtin wwx |1 orof i Il i n mi qd
dozaséneén art masena Hasabjolumur ko | &1 aq k ad
radi oakti v onnmedgna IT.a arjurea Tniékcl ¢gpondb vD boyat ma
sti mul | aesnd @ mmaitkidd ptolin vb fenollu birlbk mwior kimi bitki
metabolitbr i ni n art ér oétmkaakae ¢ - ¢n 1 sti fad

Qa mma K ¢ a bsaimnnienol Binbk mor i Nt o p Ipalorofilbosné n
mi q d aoy & mod@ilmosi digor ordxdb® zps di gi ni  1R%acpime.&ld é |
226, .38, s.55B

Qeydo |l unur Ki, g a mmaesirinkl psad sagnmaan € 8 u You
noticosindbyaranansbos t r adi kal | ar émsistanmnibad k | ik dl &
d ay a99,e.27,s[84129 c.47,s.31}

Kond sor r ¢ f atoinin &K & &li donos i | oedP ki,t beb tosir
noticosindd ¢ ¢penb s Htionir, bitkilorin moh s ul d @y la@jaemédp d Ml ar
streed avaml el eéj ecbbbnobhathmps é hE8br.4,s.Bb]l qd &r
dozalkgal anmaya uyjun bi ot e patooklmdormany e
bitkilorindp fenollu birlbk mwior sal i sil tur Kusu, K um
flavonoidlbr, antosianlar kimi bioloji aktiv metabolilin yaranmag n & art

m¢ mk @ h mu k56, wcr17,§. 359 . Mify dotralardao-k ¢ al ar én ar
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sistemi aktivbk d ipginon bsa®n  bitkilorin - radiolbs s a s | € pyydmipe d iokn gn
me¢ mk¢n ol du ki, bundan mewoyd kno Ing,jmk ¢inn d
oldu [97,c.121, s.22214 ¢.101, s.923

Dediklorimizdon a y d & no-r aldu ra s k iy ,ersdeggor ®siri oksigenik i
foa | for maotbhmsrt é neadi kal | ar é otlpnmpsda. r Gammea s
K¢ al an ma nmsinnin bsi aosl éonj dbhz suyan hdmolizi noticosindd sbrbost
radi kembbgaimpg n  d a59, &.2a7est8ft Paha agig desk, -k ¢ al anm
bioloji tosirininbs as € nda qa mma bpkinvatombrhalr & kn oshs dre &
s u mol ekqual rl kagdieebtcbsid@db dksigeninfpa | f or mal armén
geyriradikal obiotli birlok mior i n ) yar an b3z .83, sdl@py. a nYearr a
radi kal | a ooriminiodakkiompbngmitiei yodolpyp vb ya modifikasiya ed
bilirvbk ¢ al anma dozasénoiamo BeEbgi yaaemag,
bi oki myds an a | om ig yokdldoaosiraed bilir [60, ¢.35, s.79]L Bu
tosirlobp tila k o i d me mb r amnpsni, € fotosintgzéd n doy il K ok | |
antioksidant si s bfenolibirok moirdtepl & mma 3 @oBkB N €
etdion h ¢pgey | uxbiknnte@mbohzmindb a Kk bnvbg r K iprkdéxildk |
[59,¢c.27,s 8 Nisboton ki - i k dozal € i onbmvefdi@gsintézc é
edn mikroorganiznp tos i r i °©z dor¢) nhtlpacgerpkr ol | f er a s
c oanbs Htri ni n pb % ysimny ferment aktivliyinin, strasd a v a ml & | ¢
mbhsul dar | €] € norira[88t 88,ss®6Bd a T % sutm bkadozada

gamma K¢ mipsinsd a¢ liakll sintezini, hradar gazo n
m¢ b adii i , ssini poza bile\dferment aktivliyini dy i wodilir [57, .61,
s.288.

Qeyd olunur ki, bitkior  r a d i assinDynar nuézn (gtacdk majaéos @
abiotik stresamilinin tosiri kimi i h i s s paksldiokr i rvi si g alr @ sy a
bu sirp © z gmnoxsus formada reaksiya verir.obicodb o k s | g e mki reaksiya¢, k
gabiliyyotlifoal f or mal ar & yaranér ki, bunl ar
t ur Kk od. ki @rukturwof unksi onal ¢ eaksiyayagmbke khusbcl ec
pozul mal &5 &22ys45199,d.27rs.84168 c.67, s.39p Bununla birlik,

bitkilordp sorbps t r a d orbrs&lbkl denrv® h ¢z c e apdolbnmolorini aradan
26



gal dér an ant bsctersinindaiyyoti intenendokl iaofmevt ab ol i k
m ¢, dtimodulyasiya eoh  m ¢ odlmapfagol | -0oX | uor pagagr genl

Gamma K¢ albainmameng abol i kony aayylr@ér dioes rim
foaliyyotinodptos i r prig[P4%, t.2, s.29P

Mol um ol dugdgksigenkibanii , f o r meabdlinabks& debendrakivi |
reaksi yavwemohsaméh aodtdar b kompoeentini zodolbmpkip
metaboliznp tosir ed bilir [95 ¢.146, s.35P Oksidlok d i r i c i ortosfti r e
° yomilmos i pgdPkisot r a f  oh¢vheirti ikpaninbitkieorotosliIr | obrdpc e
s otip oksigenin superoksid radikal §0), hidrogen peroksidi (bD.), hidroksil
radikal (HO) Ki mi aktiv f or maoddaur P26 &83, 322F a |
Bunlar i© membran lipidbrinp, z ¢ | alDNTairym q avr K €Dk reakskya
gabiliyyptinoma | i k ol dujoordpd a n mh gogolangdipe y a 438 d é
C.76,s.112160 c.144, s.120b

Hesab olunur ki, bioloji sisteri i n bmig &kt n°v i onl &md
tosirinbmor u z g a | noehdloEbki¢glak iamma ener j i si nibn
sonda bioloji pdolopnmbypspbbb ol an bir prosesdir . B
(mpspipbn nNukl eioy at wr¢k ualdsalaax miloil mmik ul | abrya@ n
dd aye pdoiohnosai  zb akbilorv.er Kk i nc i Ipdal onrdolorin b |
yar anmaobeinérk ¢ 8l anma e orgfimdpns | md m| nmacshei
oksigenin aktiv f 098 mé&8| sa2BJlé. n éKno nyl aar kadnénm aés
psas Indofininsumd ek ul | ar & ol ma s ghoobdmsnué | moalzedkeu
hoypc anl ammasa B akmas é ptibbpdok oné mikméki s ud®“mo |
vDHADAH kimiilkinsorbos t  r adi kal | abp, Y azpsamibésigeninB u
aktiv f oganmarl alo@ meslion) HO,) bomolp gotirmoklip, zpncirvari
reaksi yalldg c.78 s.B828d é rdkskowksiki xassyp malik olan bu
mo |l e k ul | & komponengbinia yoksidiok d i r odoorimblormi yaratmagla,
nor mal met a bkiddbpoza tilir p5¢cci34, .28 Bu bobdbn db bitkil or
e - ¢ n, dthohg int y pidohbkd ¢ n oor q @ A i, nodoloksidioe @ -1 i
reduksi yaedi ci bal ansgibEin Orgaaizmbrainne | meas

X ¢ S updoringop biri normal biokimyvi vb fizioloji fpaliyyoti tomin edn vb
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h ¢ comig roksidbk d i-meduksiyaedici statusunupramtdo s a x| ay anmp &

antioksidantm ¢, d mrhekanizmbrinoma | i kK o | mygmedlmkrdi rM¢k i
h ¢ coboy ir oksigenin a trotsizlok donfro b ma | farmentb &
(peroksi daza, kat al aza, S u p ebrs.g Vo eimdnt d

olmayan digr antioksidantlarla (askorbat, glutation, tokofernky) bmin olummu kK | a
[159 c.9, s.490)

Ok s i g e nok reaksyya kgabiliypt | i bu fobumalodrdeu,j
h ¢ c omig membran lipidhrinin peroksid oksidk msinDstbob ol maql @n vy
doz ¢ | al | ar & mDNjTuninwsttukiicunanzar vira bilir [198, ¢.], s.]. Belb
tosir noticosindd yaranan malondialdehidi (MDA) madsinin  migdarina bsa®n
m Hyyon edibn lipidlorin peroksidbk m spviyyps i hosnteenybrr anl ar én
yar at déok in i ok sgi8ddtimi gobul edilir [69, ¢.68, s.47}( Mpsblbn,
¢ u seaeom v Khamsuk 81, ¢.1285, s.]Lbitkilor i n piihdoxatardahom koskin,
hom db xronikir adi oakti v pskilpdli ammhmowém & av akb
MDA in &€ n  dpenyd antioksidant prolinindr K i bi ni ar am fikeor m
maoyypn ay d e ml iemomigkotl i gqat - €1 a r oraitindbbyoert ai brodri
mpodon i bi t ki bikhaldatCsl 3a7 air Z2mntémypiko 9,120, 40k 60 o80
Qr dozal arda (pgleog ki g ¢ ¢ @ mMap/dg haldaie Coa |
60 K¢ anbnbop mai oyiilbkO, 21,41,628 2 Qr (doza g} C ¢
dozalarda xronikio-k ¢ a | amkmnaa lialn d Hoticohcgden] aay d én ol n
MDA-nén migdaré xroni Ki K¢ al anmatodrieod €1
art esrk,i nkma¢ ath @alneedh@ a Qri s K ¢ al an pzaot bitlo Apa s
m¢, q agpiplomiyyntli dorocodp y ¢ Bkso | ur . Xroni ki 62&8al .
dozal aoildrai nc ¢bcoy at mas éené Dotii muiln kai kkdesifr ém
g ° oediyi halda, los k i n meng aosiréi2@ Qr dozadan vk &us vbD 20 Qri dbn
y ¢ Bkdozalarda istodricon a z aon€ir npo mpyydn e d i | mioskid i r
K¢al anma hal énda oboyub Ol &4 aalz ad dzaan dokz
olaraq 74 w661 a loralor olur.

Qeyd edk ki , ki -i k dozal ar dai g alostmag m

i nki kaf éna wsitinDbdali i aisddrélc éonau n naat kgodom K
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ol maséna W20x.diiasy3ai24, q.38[s.55Bst 1 mul IpaxsmRmk @& I
edbn molekulyar mexanizmlb a | blugnatiar miodompbh d ud s a y ob@Ebdbe r .
dom¢ piti f dozal @ gamnmai m a lbsthopigimyeganiaririnirb 1
° yomilmpsinohos r o | uomoankior | kl la h abm veoilix Toél g | qm@din |
birindbk ¢ al an mé k t o pedinmbkip Ardbadopsisb ¢ t k f a d osinim |
stimull akdeér élpmlas® odmmpaldisd ésg &muirvk ufs unu
got i r i | 18 g.Mlb, .24 Noticolor 50 Qr gamma ¢ al anma doz
cepaudi ndeksiomiim, ukdlkd buijtukniumi bpsiniry @maksimlng, t
o |l ma s eomiddidgdes geroksidin ($)0,) mi q dcoeamtieksidamt fermerttin
aktivliklor i ni n t oxuml ar € nonmgsa mmh a | ké¢nadl @& |kagr
m¢ q agpid & h a bky ¢oklsmaygpe endi | mi kdi r . Ay deéen
foa | formal ar éneén I nt e n sosiai bhomgyyotd doepspdDy a
Ipngidir. Bundanblavp, endogen absis turkusunun
hal é nuksiya edims i bpyyop e d i | moliR min fikincobM¢ ki - i Kk
gamma K¢ al an ma nmsinprosesindoksifjehiraba 6 € f © coelasis a |
t ur Kusu s bsigdchdmiyybtt l¢ir ¢rlal oy nayeér .

Son illor a p ar aih moiaolorinin ktohlilindon aydeén ol urt
stimull akdéeréecé dozabar tax wymlmmb hky gad
ener j i s iom bitkilerin bogatma i, n ki kK @nfd@tong ,f ¢dfotosntez
prosesbr i n ptlondirg vb son mticodbombh s ul d atr n& §weoba as$ ur .
bunl ar én hamieps enrké rk aK Brholpsind K 4 aal am mé Kkt
metabolizmind s ¢ r ok mn o | mabpgicedesk, i@ naaddiabrinin soforbor
ol masépkdok s c oih iptensivibkemsi] RNT w DNT 1nin nukleotid
torkibinin doy i BSm da30asideY ¢ ks dozal ar da psiH &m |
bitkilor i n  Ipstniy lrgimosinp, eylocor f or ma |l ar € nbbzyhallardan m
hotta bitkilorin mphvinb spbob olur. Bunasbb sxbos t r adi kal | &leig n
turkul arénén migdar énén azalbmaoo@peddNT
oksidibk d i r i c iborin pktiviois msis lypni oksidbk d i r i C i Sbnes
b o ysimn Ibpngimosini hom dof i zi ol o i boy hwoimgmtezinh ar
( mi gdar é& memsi)ilpoiagel opdiriolor [20, s.9.
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Qamma K¢ al anomb d a mabhosdandlag dat di r ki |,
dozaséndan asél é& oonbmadhtkilorbi un eifggadtikesmessa
koraitlorino d a v a ml eninéegtnekn €¢ -t¢ n Dowé mair kllai mok, f o
biokimyovi vD fizioloji dby i lIbDm y ar at ma D ewsk olor [60, £.198,f a
s.484.

MpsDlpn toxumlar én ki - i lb60dQ)zopindan Dok
gamma Kipgsianbraor @ n ¢ ebkaluangl@idip{ 6 0 mqg / k gpnmioso r
BrassicarapaL. (k al tamp) bitkisinin boyat masEéE
dp kadmiumun (8,50, 75 w100 mq / kg torpaq) toksikpsirini bhomiyyotli dbrocbdb
azalda bilir. Bu zamanom d peroksidaza wkatalaza fermentinin aktivliklor i ar
[48, .2, s.43h Kadmiumun bsiri ilbb u b i t korindpiprolinik, @lkoloidbrin,
fenollu bidok mior i n topl anmas g anbnaak kKvéearliarn ma

birlbk mor i n t opl anmasm i4xcBas40fa i ntensi vl

[.3. Sopindbn pvvol toxuml ar én g ammosein litkgl arih a r

str eratlorindgpl n ki kmifi @éna t

- A = =

Duz s tomaie sTiorpwaql ar én bpnd dsorarngd fég ternire i |
mbhsul dar | é] ehlggki mabeygdlanél maz f akohdaé
Koranl éq stosiesi miinfmpggultli abhdlbra edziall it rma
araseénda gamméafadixx,ad tasnimaydsam mti wtl W] wii k
K¢ al anma do skeahegilr fétonldrdan wag k sol an gamma
sorbos tokildocanl &€ t ox umeakloar @ nh g f U esirdgddanbitiré | ¢
M¢yyon e di | nyi¢kBidsi Kk ¢ &li @ o m aldelaqg a&rnkd &@sir Botipbsiac t
bitkilor i n  Ib$ giryoneproduktivliik gabiliyyot i a z a’ildeEzodpl pnnidl it ¥
morfolojidoy i K iok | b & {138/ ®1B5, 9.357224, c.38,s.55B. Ak aj] é
iSD, DKSIND, gamma K ¢jiailfiaotomabp biekimgowi prosesbrdp istifadd
olunmagla, bitkibr i n  Ibstniyvgimn ki Kk af én é stiondim)uilirl[ &,k d
c.511, s.18]L

Qamma K¢ al a metapdimstress amitininhemativog i r i n i a z
edilon cohdlordon birini Vang Wb s. 222, ¢.40,s.174 e brmi kOQmoll g¢ir g at t
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noticolorindbn ay dén ol mukovwicodbk i 50t Qxk udid 2a @ a
i eninos | DK ¢ ldspjaziddyge bni kar pa bi t ki saitimdpi nn kN akGal
nbzoirb- ar p ebocadgs tdi mul | akdéra bilir. Qeyd
effekt]i d uz unox dyiarriad iofleodp titirecSkesdibkddl | r i C i
zoiflbombs i ° z ¢ n pdp, lipidlorik penoRsid bksidik s i r e ak ohsylua s
olan malondialdeidininwvoh i dr ogen per oksi di nommii qm ar
antioksidant fermertin aktivliklorinin vop r ol i ni n  mi g d a rpérn ét
Transmissiya el ekt r opiicoomnplosr aossl kaonpmillifiedr ac,
hom dom pyyoniok d ii b ki, t opwdonmiv@a r @ ra msna  engisil a
duz stresinin x| oropl as tolbanm@on azalda tbilira s
Transkripsiya analizinin oticolori isp, lavbo | ar am ,mi g U s r K 10,
K ¢caa | abpnmbskduz stresi i plagoli genlor i n e ks pr emdim bilia s é
l mumbptpyg°t ¢ Dd¢ bhflor i n al diédlgrliarr € h anmé s é
sppindbon  pvvol G Odizd30 nnes i anri Ina  aitilgoilan  dez ¢, stresin
tol erantlilxkjyé méoirgPtsér a b

Bitkiilior i n duzadavaml &l &jneodarior, kenkret @arag tbum:
mpgsodibr adi oakri v K padimaimadawnde sd e f akvi,
prosesbrp psaslanantd qi gat | ar € mpbbaegira@egd an@ s e n kipt
godor  f i zi Ki mut agen ki mip etopklomsiras bikkigi alhna n
| i monun duzadavaml él €] €éneén arteéer élbma
fizi ol optlorixng snu syiayxyk € | om eoladierriénl , maassggmnaaé lead
DKsDriyypt i ci ddi [1dlcs.19P Rudups a s oo, Heg Ir a [Hanawv b
El-Hosieny in vitro mu t a g e n e zpthig stookld ba rmBsdlorti holl etmbyp
-al exmergpdiDo.n | By meni ay r e |omeéogalapa garinap

K¢alarla kK¢galandéerméewnyegahar &s ikyuadsté v

et mi. k$onr a protopl ast éin vb yba’kyazgnmme y g a b
gymotion di r i | mbpaldaragclaegenerasiya ol un
t ol er armbununéda @ntioksidant sistesnblagosi giymotion di r i | mi Kk d

ol mukdur ki ,plagtiptabna ymwm&wdlapgCrl otdar z | ul uj o n c

b ° y ggabiliyyotinomalik olurwr a di a sosiryodms &ra stt égqg ( L D)
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http://ascidatabase.com/author.php?author=A.M.R.%20Hanan&last=El-Hosieny
http://ascidatabase.com/author.php?author=A.M.R.%20Hanan&last=El-Hosieny

K¢al anma doabdegapsda Qeyd ol unur ki, K
y ¢ Bks duz loaitinmd|® zkeanl ¢y ¢ n¢ ark € rdmazdoradinin q y
embriogen kallusa vt umur c u q | asmee aororli btSsigioginm azalda bilir.
k¢al aommdy piks duzl ul uj un ¢, Mu miokor X InqQ r o¢f n
hol | ol unan z ¢ | al e nonfi nosirnid agakéénsaé n € t daobpnna q
karotinoidbrin vb©° yomilbpn b ¢t ¢n os mor egul y a toboluhama r ¢
fenol |l ar én, glitsin betagodorn ) g em igkd ag |
tod gi gat oticoeriin iogn® snt ki lik, ahl ¢,ac me mpadol pnMpgirsnt
garkéséneée ala bilb€l ki onlbaur echad hptdlg g
peroksidbk msi Sviyyps i ni n ( me mbr aonHOs énzinma s BN @ d ¢
azal masgn d alifl ¢ sybk k d u z braitihdokg ¢, &1 a n meksidant
fermentbrin aktivliklorinbp tosirino do ayd € n Iotépdgp | d oNiIAK d én ol mu i
y ¢ ks d u z braitihdn superoksiddismutaza, peroksidaza, askorbat peroksidaz
katalaza v glutation reduktaza fermentlnin aktivliklor i K ¢ dumarcughezda
K¢é¢al anmamék nmsugnengpidsa oy & akydusks bu dah ¢ c oboynr
yé¢tks duz konsentr as igdisréinanin gsota mnuemnihesije &
[111, c.6, S.19D

Mol um ol duj u ki mi, i ohamayyoti dietikcdoyorognialit a
olanpax| ab@emtbhbsukidlr | éjJ énén ar ttéiryed anaosa&nm
oniliklobdo on|l am@sulmar | €] € né non adlbrigd radolomars é
noticolor vernpmpsinin spbboblorindon biri bu ¢pbildon olan bitkilorin ot r a f my¢,
guragql eq, KDy r¢, ékisdmpegaturlakwis.-kimikabiotik amilbrin tosirinbd
tab gotiro bilmomoloridir. Sadalanan streamillorin tosiri bu bitkilordb molekulyar
soviyypdb morfoloji, biokimyovi v fizioloji doy i elomyara d € ] € n dlaunlar b |
sonmiicopdbombh s ul dar | &é] &bob oclurz[1a2 888 € 96EmBuU sobpbdbn
dop a x | a bréi nlrifhg&rilolmok | u | bdod iaghapsbs ddogtrr i n i on
stresamillobd a v a m| éo nfj £ wmléda rvl é&l] nanseain taaon yikCénD ¢ n
¢, Dmkin satlporinin 20 % -don - o X u nolifndoroook, X t K 0 r a nofua K 1
gal mdlée a8, s.651217, noxudun Cajanus cajanL.) isbp a x | a loré

arasénda i nsanl akibéhisoogndoma b & § | mEoDMAIANGYE N
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Kumar \os . bu bit ki ppindonotvmd x lgralmawaé k&, ad abl a
bununla da bu bitkinin duz strepiddl avaml él €] ehek m&w 2u mh
K¢al andéeodtdmegksbr €&i hi n pbiokimyaviddyé je@nmin i z
mexanizmima y d é mirn®yp - @ | é K[ k.B0&,rs.96b Bu npbgsodip onlar
bitkinin toxuml apleOnQedo2alafa- k &, | dalka n2dbe,r
hom K ¢ al abmnd K,;, a lha n ma mé k(nbzam),x 0 mb d00émM
konsentrasiyal é NaCcCl d u Drukyad ema | o kkm-ut kKo
K¢al anma Kki-i k dozal adawaa mlué lbéijtékniéni s
Toxuml ar én K¢ al anmabmi@ndbtkalr odha garzEz s
m¢ b @od ¢y b ubdDrigpy z ¢ n¢g nor malpvfeo n ohdl ohigMigincor u
bitkinin duz stresibir eaksbyagéamlidr én «kK¢al anmaseé
Dagoninbsas @énda (qqBesz ningb asdaixdly a m @ bméoh andoksiddnt
fermentbrin foaliyyot i me mbr anén “sun bad-a hiskot), hom- n o e
doprolininwvwg | i si n betainidhc2ns.29§plar é dayanér

Strateji phomiyyotli gqidambh s ul | ar émaodoh m mbiot dudu Kk
(Oryzasativde . ) bi t ki si di r .oh IDg#iyniniomismant| éarr cean
sonr ako@bn pirmir dutur. Bu b ax é& mdna imida &eyiiyytinin h
yaxkKeél akdéemn él oma & € nomigpidchmoiks ul dar | €] énér
ehti yad¢yar ¢anmdkduzsstresim(psasn b, bitkinin ir
morhpolposindd)  ypbi dorscodbhps s a s | peDg bitkgdkr ot uz art eqgl éj
metabolik prosestinb mpnfi tbs 1 r brrgoRIcs phsul itkisiro sbbob olur [193, ¢.6,
s.263. Sonillrintod g i qator @i € kg % s o gozgalargah - kngéaxl ta n m
mDr u z gal masbgh quf agdmad ghy,Bks hd u z | wdiriap] u
tol erantl iefOdo@s4kt era bil

Gamma laain man é n oratindey esphirkd gy ¢ Kt oxuml ar
tos i r i DgléorDehpourkw s. [85, c¢.1, s.25L torofindbn dnyirl mi Kk di r
deyeéenegm imgxdozal améa o xymalldaunzd e & @ditieds |
yet i kK dibitkimn knk ivk af éné, f orz ina |, @ jeolnl tpaldbiniavm
tod gi g pe NoteDk | grPmitk donr k k iojmbfaiiypz o] | ar én

budagmnarkeén) K uzunl uju 15D3IM0 | Qrdur¢ &loa
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hal éndapedilg.kladi dQr dozpoadb ¢lh glné ndduaz i1kso n s €
c ¢pitilor i n uzonn l 9 ywe k ol ur . Bu z a ma duz K
konsentrasiyaseénen art mase prol i nibn
azal mabsb®lora s

Gamma K¢ al asntnramaséndo ykeé tnz kd ¢ y ¢ Dlamtiok&idarg i |
m¢ d msfsteminiba | | a kK dognp@dair dmoticolor  a |l é n MEeRrME sl [
Daha aqig desk, istinad edibn D & d & n miebkor ARX, KAT vb GR
fermentbrinin aktivliklor i ni n  ar tsria K&dn é& kdlif| or toyofindod a
anti oksi ohmaktivokmmpgsd affiakobba@al komunqukdur .

D¢y ¢rindbza p a r edlga my @xithdon ibik b Tayl a nd d a Dy et |
geni kK wpayréllimédepog ¢, 0P v p noyyend uerd.ii IrMgik Kk d D b L
ptir veron 2-asetit1-pirrolin birlok mior 1 d i r . Qe y d pobd birlok uplorin K i
topl anmasé msigimdonwipmnob® y§ m opmmiyydtiadorécodol a |
asél e ol wrasetiPpolrir il m n v osir edi bdod bozi amillarin t
ol maseée da 9% uaq, . luldtimadezibnbdoll qi g adokig mil @maona t

duz stresinimt i r | i KDML 105 d¢vy¢ bpmdomprolmimw@- 5
asetitl-pi rr ol i ni nosinriiond 8 ym8 k&l ic.B5, 4.98]9. D
edi | mi kdiiun 20 imM-d\eanCl ki - i k koatisde v § a b an

t ox uml arpd a rorjpde prolimin vb 2-asetitl-pirrolinin mi gdar & |
koraitdbk ¢ al an mée Kk t oo u o cBlornoy, agreogot estxi  Kd Jplitfl prin
fikrinco, d u z s oraitireds 9-K k@ | a n ma dalry ypop2daseiit I-pardlinin
mi gdar éné ar toedlobidog ¢ - ¢n 1 stifad

Hanaf yod wh. ifl04, c.4, s.113Ppo-k ¢ al a n ma n € roraitothdp z
y e pnidigpr bir bitkinin (Ambrosia maritimalL.) i n ki ks fi & m animtiok y r
M¢pyyond mbrk 1, t o x ub®d x dozatardadkO¢, avl anmbsisbu bitkinin
duzstresndavaml él €] éneé a pzamk bitd itpo mk iq sogpobitkinird a
boyununpquy awsiking totbsintetikpigmentbor i n mi gdar éneé
g°emi Kdm-ri.noiddy déén ol mukdur ki, r okodn vb a k
cmuml | bl unan fenoll ar én mi godirmiragaldabilira r t
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Torpaj én duzlouil mij u msibi? vp Himit Kli d ) i r e
mbhdudl|l akdeér an cozobalaragaEBeltagi wsl. [88,ac.816 51180ism
digor bir bitkinin (Vigna sinensisun) b °ogi prosesindt or paj én du
neqativ bsirini -k ¢ al apnma alitl maj a Onlarl bBnk dugur, |h@nr .
K¢ al anpmmaddénwk ¢ al an matosiéinna v d € gilmdkg ¢g-orglin
todgi gatl ar Apdéméwl amuwkdur ki, bzaotbitkh g c
IDb m¢g gagpitec r bi t ki s i mosinm Ibndidir,y gnfarda fotosentetik
pigmentbr i n mi gdar éné, okibmuvomi k@amr dlohuduhbl n
¢, Mmu mi f e nom¢ mu nprpoodl | amiv n orkibini homa -1 | anoilgnd| brah
peroksidoksidbk ms i n i art érpgimdonoviblo x g ammma é mngsil a
isbd u z | wraitindpy edni i t Ki ni n boyat mama mé, ¢fn
karbohidratén, cmumi ofoetho&dmnn Ppuobkuh
phomiyyotli dorocodp ar t. €S a&d al a d &d gei ngéantinin t inckichl brinb
psaslanmaqglag-k ¢ al anman én orglutzs | g ti oyyors dorpgpdozoiflodp
bilmbps i f i komok n im¢ snk y Inodby, fikir MoBaamimed w s. Drofindbn do
s°pplh | milé&ldci8,rs.199162 c.25, s.18]L Hbom- i nohasabdetmk olar ki,

t 0 X u mkkasraé neomrobsai nii ertiilorci¢nc  Ipstniywg bozi fizioloji prosesbri
aktiviok d ipg im f a k t & n doaya dugluug &imil abiajik amibirin tosirinD
nozamt etnbk ¢ - ¢ nobedilobipi. f a d

Qa mma Kéal anmaneén k orin i dkiz sttesiz aglaa rkc
d° z ¢ mingd réty & rosind dair riotioolor Qi vb s. [179 s.1010 torofindon do
al énm@rkldé&oyypm¢ e ormi kil 50 Qr K¢ aArabiopss d

c ¢pitilorinin duz stresio cavab r e amnodi irydeksingn \oc kg, coxir
uzunl uj unun maokoicoionalr , abtumaga | i@dovmdDAd o
inén mi cpzhat bitkilarrilemnq eogpk e y | i kpd-uizk sotditindps iV
antioksdant fermenthin aktivliklori vb pr ol i ni n mi qdaod «
K¢ al anma mé kodoahoriygynotlimrbopddy ¢, Bk ®lur.

Meplliflor i n a |l d&icplbrmpsaslaninagla, hesab etnolar ki, gamma
K¢al anma Kki-i k dozfal airdlag) ib° vy eadyactiokt a |
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vwostres signaokl ar eénsénmét pdug ddrésinimealgdopsie |
c ¢ptil orinp tosirini zoifl odo bilir.

¢i ok otirli vDy ¢ bBkslekorativ dyorli ki r i n  d@smanthus dragrans
(Thunb.) Lou . ) bit ki sqarywgébkghmsrsars!l @&jj aa  noaun i k
| anWrmafy ay é | makdde mohdudiat dl @Gengro s. [96, ¢.10, s.]1 bu
bitkimdk ndwzlkwel uj a davamdiildy €fie nfeama k @a
yDN | t o xgabaljcadag a mma K soanpair | gs u kKl neltamr. « |
Onl ar én pd g B g @iENgntiedlbridonta y d én ol mukdur
gamma K ¢ Bninpai rahtiaksidank bktivliyi » oksigenin ba | f or ma
bal anpg ek éiyaun b bu bitkinin duz stresmd avaml él1 é] éBné
tod g i g a tnotiaolerinbmsastanmaglehesab etmk o | a r  pDlordp,oksigepic e
aktiv for mal amzeniomnpsi bitkidol iam s @ n FatisDhda@asiya
ol unmaseée ¢ bdgivo bu micolbrdba ki r i n o-gnmaznstresis
t ol efreamé& |ar t ér mayga néa-kgma pkoetmekmlarisatli f a d

Ar ak dér drenjnoicol@izdoni k@ly d € n pnd tbsor m ¢ K ia prigik b |
duzadavaml él ®q Kk tmiepna kpi reodiinndi N si ntoadz i
Kéal anmamékbdad & ma okyolgtalyn s v ibd mipb do prolinin
bitkilorinrad a s i y apsimgitma fni 2 | u n ome s énoiamal,d rhékvp vy |
akaj e t emp e rogdpulikybps. kidhidpt u & g o & i k pDssirtdon e s
gorunmasénda i KH32ic.88askdByBé&b- £xEeut kedi mprfol
duzstresindn  m¢, braekanizmbrindon biri kimi baxmaq olar.

Toxumal arda prolinin migdarénén K¢
daircdbmpl u mat 62 a59ds@0p |

Qamma K¢ al an maomadimib ydeubzi ksy mie s bi koifb i
popul yas ipgiriad daariérn aadticblor @EXK¢ sru s i DSheaedira Bad k
i erdon biri Paxlakimibr fosilpsinin Medicagocinsirp aid olan- o x i Medlidado
sativa(lL)Ga b e 6 s Indgigikohos 1 n o In u ji88,c.28] ulO9b Bu bitkinin
I ki oihpardthvo Gannouchp o pul vy axiqy aladr & bty e k tpi
y¢bks duzl ulugl a gamma k¢ al anman ®fziolgi3 5

parametrinotos i r bn i 9 yri kogyonr . e dM¢l mi Kk di rpflkaiz,a sié
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bitkinin  hor ki K¢al anmeék popul yasi yasén
m¢, q agpkifaypt gpdor  yDig dtus.

M ¢ z alrp yekun vuraraq, abiotik stresmmillorinin tosirinod a v a ml e | €
aseéel e oloairaq,ki bi k kidlozal é I o mdliri@okcdvakr é
reaksi yas én difforntadgal marfoldjiafiziohgj o biokimyovi doy i eom
yarada bilnps i f i kombkn i m¢sn?kyeln d gyri . domB uw® z d n ¢ m
lipidlorinin  peroksid oksidk msindd (MDA iTné m HXD, ini n topl an
sorbostradilka | | ar én y@aathimak & ndasteminimbg d b & Kk ma ¢
(antioksidant  fermenttin  aktivliklorinin,  prolin  kimi  geyrifermentativ
anti oksiodda mgtdlaaréagre ni soir.t mas énda) g°st

Burada bir maraqgl éok ydpag ga 8 sdhalor q e
geyd olunandoy i elomibn bitkilorin  stres amillorinin tosirino d a v a ml € |
art et egbanibpsstdadom | u N m atsllér addir. Mosplpbn, beb cohdlordon biri
Boyaz [67, c.96,s.257 torofindbn e d i ITodigkidgiart - énén qgqeyd
I Ki mgsod i mt o X ppmdoreoww@ N g&a mma egs i af Ina biok K i
duzlulug wqur aqgl &igdons tqgroersuin mas énda r ol ohbuw
prosesdonnmpgsod v © n | ¢petivokdir.iBl @l dd) | gnaltot bitkisi olanVicia sativa
Liin toxumlarée 100 Qkoddazada tsopibnlndkadog én
| abor abratind yw& t ikk di r i | mi kK dortitor,. pdndb ag g n E |
morfofizioloji vb biokimybvi analizbrin noticolorindbn  ay dén ol muk d u
sopindonovvol o-K ¢ a | eommbsa duz Wyl ax ud da (ilohidikggb ggirg S
k ¢t t opl anmaséneé, kat al a zpa askopsatpgroksidazén s
fermentbrinin aktivliklorini, hom- i nop mr od i n i n phomiyyptl @orocddp €
arteéer ernoicoxkdoeasnéanolnt ad§ imgs ab e dpindonokb |,
gamma K ¢ enhosir tbhdgiq etdiyil bitkinin duz » qur aql ®pp s
davaml el ej ené arteéerde]j ébonzmbpok yola imptitkioirk s i
strepdavaml él é] éné requlyasiya edir

Qur aql egraits Dgggi bkt ki sbhres sna sd umly Bat & é
gur aqgl Bsjsa sd adummburs Bununpzorp alaraq, Kadhimi v s. [124, c.8,

s5J bu bitkinin quroafogdoéof a WMKR2& | oEgtiedn o&
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tod gi gat | arTodagpiag artée-pilbaarrb i at dké n-i n ppindoowoh | a
>>K¢sal aonmiei | gb ulopuquwWraang |l €] € pe miotl d@ ity d ¢
maddsindbdn istifadb e t noi. Kbt r g, p- ¢ m x u ml ekrdozadg B=0 Qr)-
K¢alarl a K & @] BOnwl 20foé&-ll pokeklen likol (PEG6000) ib
gemildi ri | mi kK sbtyaentd akrdti k mg mawdhé k. t 0 xlu ml
polietil en®myekioiksig®gehtinimk chidr ki pr i mu ¢lezalr
gur u b klgrafilin, prolinin vbo kar bohi dratl ar én mi q
m¢ q agpixe y | ik y @ Ik wolifl orin Moidiyi son roticp isb bundan ibant
ol mukdur Ki, radi o apkitindovb i ® ka Inaosimdomed u
etnrokipy a n abmmé,g ely d ol mrcilern ng % satx K € IDaadima s € n a

Qur aql eq st r emsiis tsechyshad bédnt ékosas aanribaondir.d
Qur aql é goraitimdd e ditkininkmdh s ul dar | €] énémg¢ alt t €
vasiblordon istifacdbyp cohdlor edilmpsinb baxmayaraq, arzuolunaroticolor almag
m¢ mk ¢n ol ma mé bu reogsndip tScoxnu mldahdoé ovwwol s-ky, al a -
I Bnbsinomy¢, r @ c ie d i [164) o«58,isd 165 c.17, s.6B 20 Qr (bc r@ b
dozada -k ¢, al ar | a soya t oxm ntbna r B ¢ akl ¢ aam naEnkd,
K¢é¢al anmamék toodnomimil lalr ie @y dng0di voquragia3b &1 a
i) torpagda yeti kdoxumlimamanr k¢gakhbhoamasiel,ihr
fotosintetik aktivlyi, fosfoenolpiruvat karboksilaza pv r i b ¢&1,5difosfat
karboksilaza/oksigenaza fermemithin aktivliiklori g ur a g | éagmnor sutzr egsa |
bitkilorlpo m¢, q apgpiy g Bk olur. Bu haldaho | o | okorainn , K ¢ mu noi
prol i ni aa maerasidazé v superoksiddismutaza fermemtlispy ¢ BKS
fbal | éq n¢ maNpticokor e2@i @i rgamma K¢ al anma
daj emsiancggsmoh t ar az | awrdier.dée@Qamma g sdl anr
tos i r i gur aaqokireitp kis-tirlensiikni xl oor opl ast | mr é
Xl oropl ast u | byypa ebtbcodo Yehidbr bornpuan ol ¢ u mtinka s ¢
-éxarér .

Bu bdqi gatp al & nmiabpor ,n ¢, muw,mokihdonk mvol  soya
toxuml ar énén ki -1k d o z a |i arindsimin Ku 2b@kinirQ r
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guraql eja davamlsed €} an e rbohadil éeohseh dksinv
minimuma endirmk ¢ - ¢ nbedilosbilpepy iardi bmoypsas verir.

Kst i | i kpraits tTroexsuim| @oinddnnovvos 9-K ¢ a | aonrpsinin i k
bitkilor i n Dkyteniperatur stresmt ol er ant | € psiabrd&@r denotitolérr a
al énméekdént.r aBujnmdeahniétni n t e mp er @ tKuSrpssabr t
ol maou@mdumphomdmol umdur ki, 1 st phlsiuk dsatrreeés
sal maqgl a yan atk é grtilortnoudmmorkiépy f 1 grig P15/t s.365.
Qamma K¢ al a mimabiotk nvD abiotik ktiedho d a v a ml b &jj I1é
biokimyovi vb molekulyar parametti doy ip kilmps i f a2k €93,as.9q9)
psaslaneaq, Kumar ws.[139, c.174,s63/buj da t ox uml a0.3&kQ@re
dozal arda kK pandbaovwblé r mag u ml arsé n gnaosinra
niskoton  yok k ¢ e mp mrditiadp (88°C , Kk @ bimsdat fasils i z arde
i nki kombuj ddnén endosperm toxumal arpén
keyfiyyotinbtos i r ionmiok Yy myybgp e di | miK g @il @& rokoi@iflDice |
superoksiddismutazabwlutation peroksidaza fermentinin aktivliklor i ni n a
hesab@mmt 6lpl| a nonzarddye in repg t° keikirdi, -k ¢ al anma i s
koraitindo hom- i nDAnRGPda s a, SSS ( nUikamitatadermentiinin a z
aktivliklorini tonzimlombk yolu ilbn i Kk aosatnai | vo z a n édp stabilibnd ierzi
M ¢pllifl orin fikrinco, togdi m ol malaén@inkdant | ar buj da
I nki kaf @istfik stresigirstism ad | n i azalmmndagmhlaaryéam
maddlori ilDzon g1 N o Ibnraexbg sad, uduz  istifadd- | - N roe
t e x n ol otwgamnmyoingkantverir.

Qeydedk ki |, ki -1k dozal ar driapt q arhman¢hd
amilloinogar ké t ol erant | ®jwmeat | aaot tgeer dkajlféasya
baxmayaraq, stresd a v a m| oenbli@dp duran nexaniznok holp dp doqgigliyi il
aydeéenl ak d éhbiecbhdnalagh@ dgiq degke,l i st i | i KRralsdopsie s
c ¢ptilorindoyarana bibcok negativeffekir i n ki - i k dozal Bsiriga
ilbpazal masé&na c av abbndlekilyaronexamznoifi ar a ik o [eohgmia g \
Zhangvp s. [23], ¢.128,s.18] et noi. Ko gi gat - égodlri sk u | mk

yaratmadarovvol bitkini n biodoaalardlaa-k & an |é@sirmg moruz
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goymuxkl ar . Aydén ol mukdur ki ,streSidmoQz
gal matkloorc gglaha yaxkeé inkikaf edi roaitido «
nozamt bitki ilbm¢, q epgoc gpeilokdbs uper oksi d ani on ootiad
hidrogen peroksidininmma | on di al d e hohodiyyotli donbeogiok @ r- lurk r @
Ay deéen ol mukdur Ki, k i -ortillordD dhozamta bitlklorlo a
m¢, g apgpiargioksidant fermertin aktivliklori, glutatonunwp r ol I ni n n
da phomiyyotli dorbcbdp a r t g e -vi | norinktrangkepsiya esr e s s i vy
istiiyp d a v a ml @aopi eplana bozi komponentr i ni n I stil ik
stimull akmasé bak verir.

AJ ér metmalt Asjtérre sme tka |l o a n é lpstnmvai bk it kka
monfi tbs | r Do sasot r a f m oridirictiorineon r kb | noh s end mr .
torpagl ar @énén Bniosimin psmeed a Vy lpth gohagehk roninr v |
kohor s a |l marino@lg K glwu venmonk®lv ¢ n ¢ ovdprbaolekubkyar sviyypdp
fizioloji prosesbri doy i kHilmpsinovby a b a n érin tia nb gokilyinin, m pdoni
bitkilorinisombh s ul dar | €] & mbsd ola kalmmsanb daianslEmatkar kisayot
godordir. Mpsblbn, Tibetd y ebni kdaj | € g bphasruladarnl lengmé r
sbboblorindbn bi ri nin anpmlsn  mé tmals é - ihelwiasb[228 | u
c.40,5.174 m¢, plitdozalarda(56 3 00 Qr doza obl astéenda

met al rditinde syie bnikk ar p a n & +biokinfiypviz vbo malekulyar
mexanizmbrinbtos i r i n i d30®kddzada-mg m |l anmanén qur’
str exaitindb x ebni Kar podilor ¢ ¢ n Il nki kaf éneéobpst

bi | oniOksidok di ri cioppdar ameint Eico®nsp50 d@rf ek ¢neé
dozaséenda aj ér Hyoev BMDA-nsétswiygssinin ezt btk idba

m¢ qaogpa g aj €, ant i orkakiivikbomihvope omenti h oni «
phomiyyotli dorocodp y ¢ Bks ol du ] ornmui K gP st Transm
mi kroskopu 50 Qr otlmdpkagal & ry ractiidommeg ag eodpic, €
aj ér metwatindbst oespl &stl|l ar én daha yaxKkKeé
transkripsiyaeksp e s s anglial $oebeb koraitdb 5 0 Qrr K¢al anma

metal mglivba b si s t ur K us umbagoli oleregerdrin o leik zmir eis|

phomiyyotli dorbeodp tosir etnbs | n i or @i° s d Dllifl or hebbp edidr ki,
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met al lomlriodon r ¢kf a torép tdksiki kbos il r i ni azal t mag
texnol ogi ya loyamk ut oodilar mlong rcgéanm nva bnrogirEn a r
istifadb etrbk o | ar . bDBlask g aolifig®n zfikrinco, ki-ik odo
K¢al anma bit ki mdayv aink amine&dndiackji-Bokimysvsvd n
molekulyar mexaniznok i pgdgodoilir.

Aj éer met abrli anr éina kbgatralsiélr i n i g a mmm
azaltmaj én m¢ioskipimtbdeqyiécg ab dis g0 mtd o | L78 mu
c.115, 243 180 c.175, s.1490Bu tod q i g a i Arabidopsis thalianabitkisinin
guru t owdcoddn25f E50 Qr doza obl asténda q
daha sonra bir variantda 75 mkM CdCtligor variantda i®8 500 mkM Pb(NQ)
konsentrasi ymylea i kuwaza rmg hmi teiatindcavabVeaksials €
Ki mi I n ki eriaid, fiziplajirve moéekulydr @y i K iork Itoyirk 50 Qr -D
boralor g amma kK ¢ al Arabidepsisd onz mosg&sdeksim vb k © oxinin
uzunl ujuna maksrietms mnimg HBisd i r . 50 Qr
h a | aéhomddb ¢ ¢pitilordp nozamt bitki ilb m ¢, g apbgpihidrogen peroksidinin v
mal ondi al dehi di n migdar é&n é n bR aktlikliorinia z
vopr ol i n mipoghomayyod doeoeodby g B(ks ol maygpgd &g i | m
Bundan plavp, se-i brmink tgreannls kr i psioghi leik saf
detoksk a s 1 y boa Bomgonentr i ni n kadmi um/ogittndbk w K W |
dozal € gammabsirkipsatl iamuralnggwmydmr &Ildd é /mé kmdd r

M¢plliflor i n  a | picAoplbsastaemadyla, hesabakn ol ar ki ,
gamma Ké¢al anma f i pigenbrdjni erkesglovegyslysiailyaa
modulyasiya etmk yolu ilbaj ér me t aAlabidepsisia ®si inri irmyybpn m
dorocodpy ¢ n gk¢dbibilir.
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IF ¢ S K L

T ¢ C R ! B K H K S S ¢

2.1. Todgigat obyekti Tod gi g a't obyekt ipnokud mitkibriq a
se-i |l mikdir.

1. Noxud Cicer arietinumL . ) bi t ki si p esilodinadid ditillek r
bitkidir. Toc r geb- ¢ ' y epnboi sioWgwn se-1 | mi kdi r .

2 . Q a r Jeae rdagy bigillik (modon i ot bit ki s iord(Zea).
noslinin dbnli bitkil or (Poaceae)okilpsinin yegap mbdoni n ¢, mogogidir. Toc r @, b
&-¢e¢n yerli A Zagatala 680 sortu g°tgr

Se-i | miook duz&ddvamb éitglengqoklaa ¥ @ n a emegeh r
fotosintez xassorinb (mexanizmim) g Bir+birlorindon xeyli dorbebdp forglbnon

bitkilor grupuna aiddidr. Daha dbgiq de®k, noxud Cicer arietinumL.)C;, qgar J

(ZeamaypisbCsbi t Ki  grorgrunun ¢z vl
Tod qi gat me olarat)| aspektrdotometriya, sentrifugasiya,
fotokolorimetriya, biometripogea, | maccidaon

Todgi gat <ci hazl ar ée:

ARUXUNDO ffCGorgenamla€k ¢ al a pnbbgi, sm s2 O M]J £
mar kal é k(Busiga) | métd ENMWBHY mar kal é (Uni
spektrof ot omeCtlr il,5 ARHEKOMA@Gar kal |l & (Uni
gdr-Jo mar kal & (kRapardatoyiian)O lzdik®e Imak tkral € of R
° o, Dry Box /Incubator PFD70Amar k al € (Chaa) mlectrdnia Balance
ABT mar k al & ezl (EdethrRepubliGgPHS25 ma r k a-imétr (Qhikh)

beormbk a mer asé (fitotron).

N

22Tocr g i n qoyul uku:
Bitkilor i n i nki Kk af énygohndot ,0 x o0 mibmékr dérocosinabn
phomiyyotli dorocodb a s € | € obkDnm alar&gn e r gy - ¢ odolorEmoMi K,

toxminon e y n bro Mialik -v iomliyi 16 7 17 % olan toxumlardan istifad
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edi | mi kdir . B un u mor pwolgotbn t @ x-plfid n( Rmiusni y a
el ektri k s e pyidlbpsag poar ruansuinpfekn @il iz® m(i RKu svi y a )
noml i kon °di-e | k oogielba n InabmRE myogyonmeée di | mi Kk di r
Se-il miktovexuml amgardaanma ¢Coj] kg wah G
mbnbpyindon istifacb edilmpbkip, sopindbon ovvol 1, 5,10, 50, 100, 200, 300 Qo
borakor dozal arda K¢ al aonld%y £ méki,dad ra.n m&K
se-osifdmpogsod s e- i | mi Bm dsa z anied ereads idteirlok d i r i
doza o mHal st nle blagpd a r ol mukdur . Geni K
dozal ar epishbaar i braditbukygeu n st i mimHibirlexkdd & ri &d
obl ast bygonipk W @k Mg, - ¢ n edi | mi kdi r .
Toxuml¢aarléam der €l mas é ¢ - ¢ rordoghorlbiandD 3& ¢, <
t oxum orti iha3gvariantda) yedk d i r ibplhominkpaketbrdb dbo gamma
K¢al amlmaork K kd |l ammégkal an mamék -dyrxalmd qaad .
gabl ar é n dm@aitdo @oxuamin & € @n Kt or poangsinbaolxtkaarmn d ao |
c pcdi | mokik2dl). r ( K

kok i | 2. 1. T ordidm osilvoek r° gkl pgmngp c

Ko krl y ar an anotilm n580a ml dogndi veget asi ye
koce¢r ¢l ohd &2 ¢

Vegetasiya qabl arénda peymii v axaéiph a8, |
¢ - meixft footmmdygedciadiril mi kdir:

1. Mg xti f dozal arda «kK¢al annméykett exu ml

(mbgsdd t o X U mbrabsi®Ily alkc g &€z K ¢parl iamimaagéa

ol mukdur) ;
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kok i | 2 DitiRorin vVCe¢,gcet asi ya qgqablosar @énda yet

2. k¢al anmaxondak me ®lif konsent rdagzs mybhIoei n
yeti kdi r pgéodmi k& 0 X u migrennsidbny a € p € z psdini z u
ar akdeélrmakgdur ) ;

3. M¢ @ti f dozal ar da K¢ al ahmékcons erur
m¢ hioyientdi Kk di rogbdmi tka@x u mb{asi® R ¢ & I, @ M
duzun birgtos i r i ni arakdéermaqg ol mukdur)

Duz m¢hi ti N a Coedilohoklzyuanrdaadné 1i 538D xbOf Qv
200 mM konsent r asniistifacb étnokd mpgsodome W a tt i o d
edi | mdukzd imyg.dr & ti mavgolcyl00@ misuya58,5 g NaCblavp etnokip
I1MNaClmoh | ul u hazBumbhlalmadésy ilceur ul a k d éo560a g
mlhoc ml i v e qethasai yaqgeydalanehakongentrasiyalardazmye, h i t
yaradél mékder .

B¢t én hal | ar d ardintbi ¢dsruol puonndi akne dci ¢scmipk d
-al exkel mekdobi okitdg( ttoa xpuanl aarl & osimdlen)k konaie t |
yar adél s é ndeskBoemigap rsé@ ¢d s i | abaratoriye
kKoraitdb 1 2 s a aogl¢éngd e cr e i mi y ar ad éih togagl a
al t énda opgitar calnma&sy@imetnokt mbgsodi ilDb veget asi ya
pvwolcobdbon gar a kaj ezyyodood miukldmag Kk ormdp ampal &'
kooyiilpt emper at ur unC, ggeonlds €1 aBNaséna,
| ampal apyidong ¢kn°dm z €k é gl a n?rparmendik dbrocosiBiry i 6
g ¢ n arH53%, geolor 70%-pboralor ol mas éna nai l oomiikn m
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reji mi kamer adaokxd g ud impsipéoakimiannnah a idyti erp. |

kamer asiediar iylemil Kk t oginl owempesatur,yi ¢nk sknient byi il bn

i Kéqgql el eq, 0yidoisonolikrejimiori nozakdSsma x | an él mé kK
Noticolorhor ¢ - hal da kootontlrid| lead i nh¢gmg akydii sr.

23.Bi t ki Doripdhodotosintez pigmentbrinin (xlorofil a, xlorofil b,
karotinoidior) vba nt osi anl ar éoyni mi gqdar énén t

Fotosintez pigmerttinin vbo ant osi anl ar Bgn nmi ¢d apneé
Qamonun 201, c.81, s.34}istifadb etdiklori tonliklordon istifadbe t mi kK i K :

L,y TS8P OO M PdY 18T o IO
L

L.y mrct Dd MINT oV 1AL LIOY
Ly ysm@iyp06 mimedyx m@inecHy
lg%:»sao PBHOUL g UL g B X Tp p&o
(burada 0 gh v g vbo U, uyjun ol a+naégn,, xt loomroaf fiil

antosianl arén konsentrasiyalareéedeér).

Qeyd edk ki, Sims v Qamonun ok | i f et adsagnit o ¥ & mh &
e kst r ak s80:%0dpsnenislgtindp (pH 7.8) aseton/Trisbufersh | ul u g?©°
vD karotinoidbrintoy i n | ¢, - ¢ nxtloosri cafnil la rve n pkorfeksigau d
ol unmuk d¢ stoedlf. ardan i1 stifad

Standartoh | u | hazér | amano(pH-7,3)nstiadbre it sni lx u K

Spektr of otowilmbbmtba rng, HbrPdmstandartmh | ul | ar én
537 nm, 647 nm6 63 nm dalja wuzunlugl ar emd ¢
y ux ar éntlikbbokkién oykifomlorofil a -n € n wl-noirno,f idantosi
karotinoidbr i N mi qmyanpe dier mic K i k7 [oriok mo | m|

24Yar paq bdomdoumal ondi al dehi dyinin mi qda

Malondialdehidin (MDA)sxbos t r adi k aomkeabéanh gc @ n«
lipidlorin peroksid oksllok mr e a k si yph s @ h @ n omndars Hom dn
mbolumdur ki, MDATn é n mi opaba r & noeilsdsh Kcemyermbr anl a
bakonvedraj ént él ar én mi gnpkactluepddba gganda ct
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sobobdbn dbbu o©dkgi qtat | maéa ap@maneéEn M Agodiranp € n
X ¢ S ummniverifir.n

Tod gi g atoMDAiInmeinz dni ogpgiamie n &N ph-n ©k68 §.9, v
s.359 istifadp etdiklor i  dgrs igtifadd e t mi M4 wolon i n opti Kk
spektrofot 632600 knmsdal pa pyizru nd tumil Kair k

MDA-nén KkKonsretdgalsliggma® ¢ - ¢n
# —— Al 0000BOGHRBABHEE
K f pebd) -ekstinksiyabms a | & miodli igiympti 156 mMt smt -p borakordir.
DivDD2532w6 00 nm dal ja uzunIVuijkubrsdlalpdompu mik
hocm, V. T kub smioripk ¢ v e t ipemi, kiokns, vhe t -llbu g mn | uj ud u |
MDA in én k 0 ns e nmertaosdi i ykaasyéan € u mmioldl n-lorioo |

hesabl Amé raieoribimgr am qoypgupkkosrtrlek si.ya e

25.Bi t ki Doripdoélavonoidior i n ¢ mu mi myingdar éné

Bitki yar pagqglrairne ngdnau niil anviogndoalhdd @ 89, [ «
c2,s.6 oykb hazér | adeéehdaragmregyyondbk & iaty mi kiiy kK u

Met odi kaya uyj] worin opirlkg.séxlgeamgihar é
uzunl wjpeerkda of ot ometri k ¢sull a

o)
8 333 T

de¢stuk@opilmmaopyyon et mi kK i VKT qurboulman pposesimdk ¢pt |
itkisidir 1 faizlp,0 Tmoh | ul un dumbmslad €dé&rr é Ikrnpd1250Tyu n
boratordir, 0 - rutin mbh | ul unun dwomsudla& d é btie2bOdap g |
boratordir, & vo&d , uyj un ol aonigp r taim inn; nobsidirm|
Ovbp O isp uy ] u n todgid @unam gohlulun vb rutin mohlulunun optik

séxl eql aréder .

26.Bi t ki poripdohofiolunabilpn ¢ mu mi z¢ol alogim mi

Hollolunabibn z ¢ 1 al én  mi @ dQesskiergia 195 e W nsbdB v
toklif etdiyi metodabsa®ntoy i N et mi kok K toklif Qlenpndbu metod-olin
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mphlulu ilo golovi mis moh | ul u qgar ek eéj € n & nosinp gsl aasl | | aar
Mpl um ol d byreaksiyanomobsindbg © pn gr y afZ @aln&lrén ¢ mur
isby a r a g tmgngin intensivliyinin kolorimetnb © | - psihbomsa®n toyin edilir.

Bu mpgsodip kalibrlomp pyril ori qurulur ki, bunun das a s é¢nldamh i égndragimé
ilorlp) i AS—CA d¢sturumuin oyydaknd i ri | ir -@zgd satl

kalibribomp pyrisinbbsa®n  opyypnlok di r i | mi kb imi kidmsmn @gmosidH k

Eiisombh | ul un dwmsdlakdlE&nr na

27.Bi t ki Dorigdopm ol i ni n pyinigdar énén t

Prolinintoy i n i ¢ - ¢pm.-n B &6, ¢[39,5s.20btoklif etdiyi metoddan
istifadbe t mi Nozalkt. n pmb@ar aq, toludMet ogUt kayla
olaragpr ol i ni ngeéni meae®mbal enmek t ol uol fi
dal Jja uzunl uj unodst@andarb-tprolikobsmsnx Igaujr &und anuw Kk

DyrisSinD Dsa®n ( mg/ opvapidiiippuoy k pt .t mi ki Kk

28. Yar pagq pondousuperoksiddismutaza (SOD) fermentinin
aktivliyinin t pyini

SuperoksiddismutazaS(O D ) fermentinin aktivl i
Giannopolites » Ries -in [99, ¢.59, s.30B1( toklif etdiyi metodabsasn toyin
et mi Koklik olunan metodk ay a thyajzwerr |lbdgkn qn@ Kk @B @ B8 K € ( C
inkubasiys é ndanra spektrobdptiokneseéxkeéeglsail é
uzunl ugojuinesm n oyyomog di r mi Ki k.

Opti k oeixesmjné noBd ¢ x & rhieassmtb |:¢a-mEerk é g

- tamorkibli E1toc r gvba r i¢a rptné

- yarpagf er ment pwdns 265akft s f at bufer

yox|l ama¢gvagniant é
- garanl égda s ax| anohlaké&dydwaxnl Bsnoansrvag nal
SOD-un aktivliyini

0 ——Ppnm

d¢ st ur uoploffaizkoioph e s abl amékeéq.
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D¢sturdm Eu¥j] un obramtrvatge, rgbar i ant !l ar
séexl| eql RirEdsphomaetoptics &x | amy li &smhé. Qeyd edk ki, E,= E;
I E;, BE=EiT E; kimi toyin edilir, SOD- un aktivlik vahidiisby ar ah ongé ma z a
50% inhibirbk msi gobul edilir.

29, Yar pagoimdpkatalaza fermentinin aktivliyinin t pyini

Katalaza (KAT) fermentinin aktivliyini Rios- Gonzales wb.-n & 189, £.162,
S.924925 tok | i f et di y oy ilmeytiond uentMoki 8km ko. | duj u
metoduits as énda spektrofotometri k ¢sul d

Npzart variantéenda qar ékeéej a, met odi k
pvozinp kalium-fosfat buferi nohluluplavbe t mi ki Kk .

Optk s éx| €] éné ,azamkmadeék ayfarmeatiy jakiiviiyinio | ¢
| - ¢ s ¢pbukd mmii K iq Kk .

Qar ékejeéen spektoyioh oe¢ @imle mir kK ksoagstséukdl aa
nm dalja uzunl uj undak mk & 1bg) wahilmiie n a k

0 Yooy o=
d¢stur uopiloh els®arh | a nkeskvéedp-igmV er ment e demit r
YOO Yiopt i c by xsingg3@smMism?-pborabor ekstinksiya sabitid)r

2.10.Y ar p a q bdomdoaskorbatperoksidaza fermentinin aktivliyinin
toyini

Askorbatperoksidaza (APO) fermentinin aktivliyiro dRios- Gonzales wb. -
nin [189, c.162, s.92029 oDykb hazérillkhaydq éoyyeu med
Hazérl anméeapgiok égemgelageatr @& ny@glm@A0mnmdna | K ©:
uzunl uJlundaR ¢ k.

L Y%/ 30 d¢st ur unoenmklipivos®tl i pfmatiabsindd optik

séxl|l éj a d adiicoorinacd a € ¢ @ dn@ z ndg)mahldii (ilmAPOd nun
aktivliyinitoy i n et mi ki k.
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Npzamt variant énda oiornp nkaliomt - feskats bufea k |
mpbhlulundan istifade t mi ki k.

Hor I ki hal da r e aoki®rzindmopetni ki | ske x3 B ]
aktivliiyinbel -egsmi ki ki q

Kfodod/ vbb, uy] ukng wodddireargne nt  eibemitydo/a Kit &
n ¢ moiorn optik s & x | & qidy & esénd -8isp ododi giymoti 2.8 mMAm?! - p
boralor olanekstinksiya sabitlir.

Toc r Qipb | ¢ - g ad¢ - miad | cayrardahmatalukba p ar meé Kk é @
daxt a s &25R8-p2odor olan mticolor dldpetnoypi mk an  ver mi kK di

Noticoior i variasiya stat i DbBigna®lspérnoégnr asn
st at ipmit @deol vD kekill ordpisp® | enddmiyyotlorin ortariyazi giymotlorini
g°memi Ki k.

Npzamt vbtoc r gnbe, moionnod a i r  a IptecofindomE z n n Sty
-mey @y &s & n doddon dyii rymiidk €.329. forglor 1 n dér gstad ¢
(p O DOtsSi)pmk k°dd r .
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Il FcSKL

ALI NMI kK Nc TKCcLcR Vc ONLARI N

3.1. Radi oakt i vbpdauzsaesmrama év phiglikkda bitkil brin
bi o met mricikoring tbsgitin t bdqiqi

Tox umbr¢g &Inamnbsai |1 °wlyinsvaw c u z  dhsinag °gibu
geéeom -pbbitg oo 8 o | Qaydialunuk i, t o »opindoh eviol € n
2K ¢ a | eommbsekond sty r ¢ Bitldl brigin beorilmobsinin igtisadi smoroliliyini
artérmaja i mkan verir koiin,boydinia wd a0 k ¢ K g f
s otionmpsindb, vegetasiya peritbsuhdar Ig@jseanh n
mpbhsulun mayaoypr i ni n az a brinfd3sc2, 6.8) g° st

Toxuml>rag @haonnibsai ikdohe @k um art Amebk méa
deyil, bu, mm dd kond wmsor r ¢ f a toEnin Ikeyftyyoti | gricikornin
yaxKel akdgeodi @0 hmastéa mk e ¢ iswmilosbonr,. -aM r @&do i |
apar entl me ¢ eittdd ti kX u mipiapvvAl | S ga mma DR ma k@ Kl
- uj und wkorin,dmhlebitkkordpz ¢ | al € n, k a,dorn@an balkdbrindD K
f ay dal éorina mdyalil vo itovioz bitkilorindd vitaminlbor i N ar t ma ¢
noticolor al e M2Méecrelt @8 ¢c24. 100 Qr dozada DpanmMmike
t ox uml a mod abmu jyodorindoxlorofiinvopr ol i ni n 7&c.4Pd a
s.228], 20 Qrdozadask ¢ al an mé Kk t oron paxid katkisohahollolungnc
kokor i n, bpRr alliemi v konsent palsé& Iy @m8icob® ml [a
165 ¢.17, s.6B8

Hesab ol unur Ki, i o mod a X idIlé ir p& sisgencink fe, |
aktivibk d i, b w r da, bpstndb, nkkpdb s i g n albn cy o b fizefpEer
prosesr i n st i mupbob @ ROK, £.88n A64]Ls. B a K gpasagniisy |
toxumlar én Kkik-¢giak aodnobanalyakhd @ épé st i mul
fitohor monogl esimarbtiaps sla&bibr [2P4, ¢.38, s.55B
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Radi oaktiv Ke¢al arl a t oxuml ap bitkilorirs t |
mbhsul dar | €] énémkeyfiyyot € rgpatikma s é nday ax K € | ¢
uj ur | aedlisMepyypadedi | mi kdi r-k ka |, eommsekimyodi la r
i eninbdon noinki zoif, bbzon hottad a h a pkyeffe&t gep bilir [27, ¢.104§.

Sopinovvol i t o xakmglad ragnmbskih bitkilorin s t r eraitlerdp ko
C ¢ abn,d uz sptaitingldy | | R k ipskiepfa@r g itqat | ar én a
bu g¢é¢n g enis QeydPeak ki, t opindbmbveor &k, a$ a |

I enpsinin bitkilor 1 n d u zoraitsxdd rbeyatma wki n ki kaf éné
bilbcoyinp dair fikirlor boz i ordbk ks di g i n i [l4lac@2ns@%dHenT- | n i
dp modpni bitkiloriny al n éok mop § ki $ d @ delyilé png db istress amibiin
tosirinby ¢ ks d a v a ofbr@ohoa | € ookrltul asr éné al mal@5 m¢
c.1,s.251105 c.16, s.683195 c.35, s.938204 c.6, s.42]L

Yeni yanakmeig¢ stwlxmododnr ,égng mma  orgnesil a
¢ S ul und a etnoklpsstressfamitinin bitkiyrd neqgativ bs i r i n i 8% a |
224, bitkilor 1 n bky ¢kwsz | ul uj a davemilEd,; éqléene29Aar
181, s.1010 cohdlor edilnbklpy a n aomép,radisiya ibduz stresr i ni n y a
fizioloji vDbiokimyovidoy i Elonin mexanizmipa y d é oitméyq- &gl é k[MM& « |
c.2, s.292

Sonillortod g i g a ppivolair tsox uml arén kK¢al and
koraitlordo bitkilor 1 n enknkadti mull akdeéer él mais € r
axtar el mas &king dpgstfadoetnmyp coh@dlps editlor [102, ¢.213, s12B

Bu deyibnlori nozorp alarag, bd gi gat ovwelindmcavab mng |
reaksi ytbaumiklraeh neommobsimin noxud bitkisinin bm  a praitdp, k
hom dbd u z  sptaitinebdoyarrmawi n ki kbaef Enhai taydéenl ak
K ¢ al mirineme & k s bmy absi é0 mhe bricilbrdo, hogn®ds MDA, prolin vb
¢ mu mi zhbdhedn dradyb seenp pgaer giynotlon d i r i IBoni K
halda kifayptgpdor g e ni kK K ¢ ad2a0mepdud komsansisei y( al2808  (
mM) i nt er v adeédnidlami kids tri.f akdo n |pauzuh @siridhmné
ay-agr €| pndgobidikdottd gi g e di5Is.;hnl118 ci1i3,rs.9§
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3.1.1. Tox gal amiecea | ® K h  roraitd oya é bni kexud

i cer alki)tbintukni s i n orialorimbtosinmenttodgigk g © st

Tod gi g @t 0o x & mIn armpdaizinircng gyyonlok d i osiiilbbna K | a mé
Bunun ¢-¢n PetriongabkaméEadanotipéit gigrdi g
c ¢penb mpbgsodi ilp gqablarda yedk di r i | mi K t ox uml amti@ n
mayyonlok di r mi Ki K. Ayadxunmlodominikalag c kb ¢t gn
192 % arppaiskemicbbdidmp avy ametr toxuml ar ébk
olar ki, aseélé& ol mamékder .

Ce¢ndilor 1 n k°lrisifsaremdl akandan sonr a
k°ce¢r ¢plom¢ rmeapfagips i z mpipk adp dr él mékdeéer .

kokil 3.1 1Tdo K ¢ al anmék ibnapbo ugnioh aikihdftalik  noxud
cepilor i nin op§digmeeadgi tmi kdir .

kokil 3.1. T o x u mipgndoh ovedl -k a |l aonima k ioflik mokud

cepdilor i nin i nkimafni mamkkgmdtamnima dozasénd

kokildon diqepticobedon  t ox uml ar én K ¢ @5 Qa-nhorator d o
giymptlorindb i onl akdér éc é tkkiardiam mank nk dfwsimbai
g ° oentosi, (107 5 0) Qr d o D&inp,0 b @&t @mmda , d oz a
bitkinin boyatma » i n k i k angigosie 100 Qridon  yok kdazalarda s
c pilor i n, phou mi iy bmosadir. et m
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Dahasonra ikiloftol i k ortitorg,icn b i o mrecitonin kparametsrinin)
toyininod ai r Di°elr mapar mé kK é cuiciloB | lo immtt orincbgycingr? s
uzunlioug s, k°ke¢gn wziuml|l sadwée, kyelllpeacgll az &
sayeoy!| ar amsast®y | oxr tea i hhmi kdi r .

T o x u mip@andogd ovvel no}, X d o zka¢] aal radwalma X 1 mlo
bitkisinin obilorodnait v i k& | odedge édva 3.1 indp tbgdim

edi |l mi kdi r .

Codvol 3.1.
Noxud bitkisinin  biometrik g° @ricilor i ni n toxuml ar é
dozaséndan asél el éj e
Radiasiya| C¢ottinin [ Yar paqZoj |l | Zoj |l arfcsas k K° kih | Yar p3g
d oz as| boyu sn sayeéel say| ortamsab | uzunl say g salpsi
sm sm sn?
K 1819 13 8 2.2-2.3 7-8 10 48
1 19-20 14 9 21-22 9-10 11 46
5 20-21 15 9 23-24 9-10 12 50
10 19-20 15 8 22-23 8-9 11 46
50 1516 8 4 21-22 5-6 10 44
100 1-3 2 2 0.5-1.0 34 9 12
200 1-2 - - - 3-4 9 -

Bi omet roncikorp dait soticoiorkdbon ay d €é n -B Qudozalddia |,
K¢al andeéer él mé en bitkilonbayatinaaintedsavinyin g/ % ribzamt bitkini
¢, ®lvyir. Belpki, bu hallarda bitkininbm g #swnid, omdok °tcli ni n uzu
nozamt bitki ilb m¢ q apgpib® vy ¢ k ol ur . omBu nhal ajod a
zoj] | arosabdospAamtiome g aogpb 8y ¢ k ol ur .

Demol i, t oxbunQra rdéong g h b eomnbsal 0 ihkall € nobas n
bi omet roiickor i 9% snt osh ° y mmkeadii Idi ra.y r Ay rpéamr a
g°os iokil ni n  ma k s ipzaalb m¢aqg abggikns2 0 ( Ao) t oxuml
dozada kK¢al anmaped i b a bkedozdiae s mtkinknabbyatioha v
I nki k a Dkéolaréki, tardaenind a y a nMpiécoipeé r ko®° ik s ay énér
dozas eanldiam &seél él é] &né&nor &IArkd & & jnéodogglu g ©
noticolor al énér . PR&ha8 Qo] Kkdadas éa sit@Emldak d

K¢al anma nk9dklki kaf étmsa rerigi°mul | akdér écé
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T o x u mlpgindod bl K¢ al anommé leoyatrbai © k inlk i kK af
° yomilmpsinod ai r aotiodl &g yekonévararag, hesab ebknolar ki, noxud
bitkisinin toxuml ar é -20¢60@Qr BhOi exuiVvrl E

10 Qridon  yDk &ozalar is bu bitkinin boyatmawi n ki Kk enfitésniar pmg °© s

3.1.2. Duz st rke¢sa lnaommhpati okxkuhnel xaordér (oa r |

L.) Dbitki si n oralorinbtosinmenttodgigk g ©° st

Duz stresinin noxud bitkisinin boyatmav n k i kps if © inoambk nibgsodi
ibbu bitkinin doXxumkloars@&méshgX walda Nad
Bu haldaduzunos i r i ni r adi o adtihdonv aky e aphneangyna nye @
tosirinba y d € otitmékg ¢g- ¢ h t o x uml a rovvoicedohi onedini K d |

Petri gabl aréenda noodikmpsthp dtaoi xru mla g ra &
tod gi g atoticaorindon aydén ol mukdur K i prmbsmio X u
duzun konsenbsrkasni yas@&ln@alasm] ék m°NaCluunhd u
konsentrasiyaseénenomdaraty @dakeie nkt @ zodilmdo@ou € r
bitkinin nbzamt nNPSNunN ¢ - @M saye€90 % ok ki | b, & dnMr s
konsentr asi y abudogoixa & I[%-pbogabori t a [Inwdr . Duz
5mM,10mMw5 0 mM ol anorod lali &anda alh@ac da az a
x 70 %X 50 % w * 20 %-p borabor olur. 100 MM w2 00 mM Kkok duz

konsentr aoiogumldr,alemikn @& aimsnik i , Cc ¢ C
M¢tol i1 f konsentrasbpbpyathieknNaGld img h ki is
kokil 3.2 7 db, bu i fkinkonsemg x tosbiometrik &

g °oeidilorinod a i r  a |pebEDf isendvt 3.2Mdp° DKk s i n i t apmécxk
kokildon g°r ¢ndagitapn kkiimii,k h( 1 mM) Kkonset
I n ki wohaniygoti bongidicios i rorg°st Duzun konsembur a
tos i r | d a bndirirr d@mMyigah Dt¢gldaiz konsentrasi
i nki Kafpa atyamami. |
Codvol 3.2 7dp tbgdim edibn noticolor g ki, thogigoton db duz stresinin
noxud bitkisinin boyatmav n k i kosirifkiéaybtegpdir dramatikdir. Buts i 1 © z
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denrbk ol ar ki , b¢t oimkis ko metarziakonpa€géaoat |

e ‘m.m.MEm z00mn]

kokil 3.2. M¢ ot f konsentr asi yhue daNlkahpioik i nk

noxuaitlogégicni n go°r ¢ngéKyg

Daha dbgig desk, NaCl Tu n konsentrasiyaseénen
K iodohmps i ) ortiorgicn  boyunun, ymsagsaali arbérz 0§ &
vbzo] | arbsabnmnsdeaan k°k¢gn uzunl ujunun oDy y
ol ur .or iK® kbay éngr ¢ingd ¢y ¢ Ki mi |, duzun
doy i elom -ox da b°y¢gk deyil
Codvol 3.2.
Noxud bitkisinin biometrik g © idilorinin NaCl-un konsentr a:

aséel el ejeé

NaCliun | C¢nttinin [Yar paqZojl | Zoj |l arfcsas k K° kih | Yar pg
konsen boyuy sayé say|ortanpsab | uzunl say g salsi
trasi cm sm s
mM
K 18 13 8 2.2-2.3 7-8 11 47
1 15 9 6 1.8-1.9 7-8 12 26
5 11 5 5 1.3-14 5-6 11 11
10 5 2 2 0.4-0.5 3-4 10 0,7
50 2 - - - 2-3 8 -
100 - - - - 1-2 8
200 - - - - - -
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3.1.3. Duz st rkeésa lnaomnma koi xkdbinkcuadr €(aln)i e
bit ki si ni n phcilooimpéosirinin thodgigi® s t

Belbbbirtod gi gat én a mpgod ét ma soi iy éh & Bpmdbnavvos
I entbs i ni n on| aoragimddi dnukzi kestif réensaii tka I ey .O8a0 m
g °odbok ¢ a |l a n odamseesininevvblcodbn  a y r Bsitine @y dé otirmdyg ¢
mpbgsodom¢, vaf i g hesab et mi kdi k.

T o x umlpandba ovwoks -Ky, al anmbsa niiknl o n | aoragimid d
i nki kos if Kih38BKdp® Dk si ni t apmékder

10r sQr

100 mM 1mM NaCl

100 sM 50 M 10 M SaM 1aM NaCl

10 Qr 50 Qr

10 M 1uM N2l

Doreee

1sM NaC1

kokil 3.3.Du z s braitiedDk ¢ & | an mé k t o ouikihbfedlik d a n
noxud bitkisi roichor bnometduezkkghsentrasi
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kokildbndbg °r ¢ nd ¢y ¢ ki mipd g igomenii Kia kslg reakidly alc
5,10,50, 1000200 Qrdozalbda k¢ al andeéer el mével0@ Mk u |
konsentr asbhlauléunMdaCly eoni kifdybt rqgpddr tmomk dyiern,
K¢al anma dozasb@g einmikerdwal &k,onlsentrasiy
hal da 200 mM duz k cadb s egliimbmpsais | opobis Bun d
konsentrasiyadamosiit loil mMumdiumki kaf et m
Al d é] étiookrzkifayot godor maraq ksb ean noticolordir. Noticplorin
X ¢ SUs i Dsmatnosingn Dkob i, ioddk owhdlader -kgal ary
y ¢ Bksdozalarda,NaCl iD y ¢ Bk skonsentrasiyalarda bu bitkinin boyatma v
i nki kaf enda osinchior giti syti h a | daitindohokta bl dozalartar e
vD bu konsentrasiyalarda lndbitki norma | I n &llikBefp- edeéer ki ,
K ¢ al a n strasinid megativos i r i oyyibn dopgbdp zoifl odp bilir. Daha aqiq
deok, (571 1 00) Qr dozal ar da kK pna |l caimnhg K atDky X, L
duz konsent phiusndybebn® r MaCl| pmiki kaf ed

Hesab edirik ki, bu hallarda tomul ar én wudduj u i onl ak
requlyator sistenok i ni n I Ki ni sti mul | abwnd(@addler g |
m¢ b agininbener j i smab aado kK@ skcedirk Burda, mMlum o | du
kimi, bitkilorin boyatmawi nki kaf & igik.¢en - ox vac

Bir fakte dAyderydds e diedddgrdobozot eyni Zamanda
bi roobneaf m¢ hi totosarimbimbruz galamilir ki,ibubgjrior do antaqonist,
additiv v yaxud da sinergetik toplana iyl Radiasiya wduz stregkinin birgp tosirinb
gal déjoécooe z nn bu paofibgt ey a hokal&@ ver m

Son illor A kardoaspst a s i y a obir lzadish a pygod digklssiyalara
sobob ol mukdurpod qiBgat -edddeatosE q i nik | t a p pnék
mahiyyoti ondan ibamtdir ki, bitkilorin hor hano & abi m¢ hibpsirinba m
adaptasiyaetns i 0 n |braamikonm togirinogm ¢, q at i mi [28 €.37 6098 r
223 c.22,5.498232 c.6, s.] . Hesab edi r i kotickloru fikirlorlp i n
tamanilpuy j umk kiql tedi r .

Noxud bitkisimd a i r a | picAgp&ekun z/uranag, geyd ek olar ki,

toxumilSr@r 1d o-g a & b edrhiaoo 0w Inbaaitdd yke bnibwkbitkinin
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bi omet origiltrindgprdzerdc ar pac aqgq aboolumaa Agykraéeh ibdi o
g °osidiobdboma k s i ma | artem 5 Qr wedlit BOrQnidon d c
y ¢ Bkglozalardaisi onl akdér écé K¢ al aongidr (bometrik it
g °osidilor i n i kDuz stresdipho) t a ki - i kalalda (imM) rbd r a
K¢é¢al anmameéek t onxhitkice a nd adn o yoectiorink Bhomigydtls t
doocodba z al d éiru.n NaoQlsent rlakG)i ymdénenern(\dal

bitkinin I nki wmdié noa i rd erig &6 tmM Xd abh Dk ¢ K
konsentrasiyalarsb i t Ki ni n o ko lkarf ékié,, pddiee ygaant déénr
maraq ksb edn noticosi ondan ibat d i r ki, i a00)uQnldezalagda

Kéal anmas é bbtua bky 4 Kkka nnsi enn t hr ehkilungaa betenordall z
i n ki tomir eebribikr.

3.1.4. Towaganl zonfemi mK h omratdoyaelbni kkg ar j €
(Zeamay3bi t ki si ni n phcil inpénsirinin thhdqgigi© s t

Qeyd edk ki , DiRbitkmip xotl gi g at 0 by e bstnin Dbt mi
onl ar éna vdaurd a&otglenpsn € m | fmuk dur . Qle, ngxuwsldha |
ol duj u ki épie,t rtio xquany lcarrl aomoiogolwe ¢ ot oz adi su ib

dol durul muk vegetasiya qabl ar é& maloriki® c ¢

g°r ¢ nokilkBgidovker i | mi kdi r .

kokil 3.4. T 0 x u mip@andoa pvedl mQ, x f d o zka¢ aal r adwalmaok |
vboadi pmitdbweti kdiril mi kK qgar ] é&dadrté€orinibi t

g°%r éneékKkyg
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C¢otilor pgndbp m¢pbma d i NOipK a laip d roéd nméakr éwn b
g ° osidilorindbb a k bndbg r Blomgeydba | én mék d ér .

Tox umbpadonévvs nof, K f d o-K @ b & exd thianadi (wdrmal)
koraitdb yet i kdi ri | mi K garj edadr@or ibnitrk i sigl
dozaséndadar el kk3djdenhzak si ni t apmékdeéer

kokildbpn qgar jJ édal é&naéialorb ino me tkrgiak agmat d
aydén g°r gudesk , Dayhdé nmbS5®Ql-nborabdk i K ¢ A1 @ n ma
bu bitkinin inkilw@Qfwemaasnt by lplaikiot@sia & ¢

1Qr 5Qr 10Qr 50Qr 100Qr 200Qr 300Qr

kokil 3.5. T 0 x u mipmndoa oval mR, x f d o zkagl aal radmmasck |
vbadi obmitdbwketi kdiri |l mi kK qa mffoléidla brtéognim i t

g°%r én¢ékKy¢

Noxud w gar ] édmail @metnroiickor i i st t ox uml a |
dozaséendam ,agssibst B eénhéexuml ar én é nosirino n |
hos saséBj] eyni o rirmBelD l@, pger n én ogxPusdt ¢ - ¢n 1 on
10 Qridon yok ¢togalardabubik i ni n bngidici s a fr erigp@vs 100 Qr
voondanoky gdlogal arda bit kopinhibmpok d nok i K&t @
bitkisi¢, - dmmnl akdér écadok cpklasimaall @r Qa bi t Kk
da olsa,bngitsodpvp 100 Qridony ¢, Bk sozalarda buohgimplorniskoton 1 r i mi
olsada, pnoxuddandr ql i olpar megal g aka odionzkail edarfé na

Al dé] dicolerz gnar peadxal@& wvoxumlar énén i

tosirinbd a v a m| ébtglegineanséénncefi g© sDaha pocBl r gaw j
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toxuml ar @&nén pdooixoundll aak dréag ¢ & ydirisx ¢ @ h a mky & |
davaml e@mBsdg ng hs ts ¢ buophilor a2mir3d. g°t ¢r ¢ |

3.1.5. Duz st r-ikgalnaomomiosaiin]| édaghagy (
bit ki si ni n phcilooimpéosirinin thodqigi® s t

Tod gi gat i wtihmdsziinni nn °avpba pg®d myassleméza dwu
garjedal e bi biknksii knsi ifné irbaoi ytaatyndaé nvi ak d € r m
bitkinin kKk¢égalanmamedit omxwywohi ar éndan | S

M¢ olti f konsent malsulywan ceaonNyaeth ir kngd idai e
boyatmawi nki Kk af orp aan ameaturzl konsent r asgicopas
kokil 3.6 7 davokokil 3.7-dpveril mi Kk di r .

X

QY%

L IR ;
i & eI &

o L e = T T g e :

10 mM 50mM  100mM 200 m!

kpki |l 3.6. Qar] édkakliel b3i.t7k.i sQanrijné dal ¢
2 hoftolik ¢ ¢pail prinin boy 2 hoftolik ¢ ¢pdil orinin k © k
parametrlprinin - NaCl -un parametrliorinin - NaCl - un

konsentrasi yas é&nkdoams eanstérl aésliéyjaés é nd a r

Togdi m o bbkilorddn &y d € n ol ur ki, duz
garj édal é&n é mcilorinmtosd tr r origk Dath °abgiq dewk, NaCl iun
konsentrasi y adéitkisinbod dtualrs &,i mm mpboyatma wb i
I nki kpoadidieinoa i 1 orig Eoagidici tbs i r bit ki nibndb®kz®¢kn ¢
aydeénpvdin r uz

Noxuddanibr gl i ol ar agk dwz |Jleadmd e&n tyr @680 y
mM), zoif dp olsa I n koibikraYfada sadbq ki, noxud 50 mWMd a n D duk s
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konsentrasi yattlmr énndka ,k ad muebtxngiryr dkii., Boed
i onl akder é cfErinDy ¢ d3ds arnarainseone hitdiyi kimkduzgstresinin
tosirinbdpy ¢ ksl a v a ml @&bhkdiq g©° st

Hesabe di r i k ki, g dan ] bayld aldray,n @diasiya W dux u C
stresbrinin tosirinpD y ¢ Bks d a v a miborg bilrapginingobobi tonun antioksidant
m¢, d msfsteminin baliyyot i ni n ooy spwlagpd yay d € r bitkilBrin da&ild a
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c.31, s.44lL Qeyd edk ki, hot t a ki - i k D thtosmtedinaintethsivliyitire |
doy i Bsm m¢pelananibitkior dbo m° v ddwr. Mospipbn pambéq bit
100 Qr K ¢ @l uazn m@ § la mamm ésonrd @tosmtezm dntensivliyinin
az al mabsb®lnrg3s, s.1, s.328

Ki -1 k dozal arda i onl ak d eéeosiénméokraklana |
bilmpmpbs | f ank tm&k ry énrl piageyd oluhur 4, s.7§. Sobob ki mi
radiasiya effektrinin tokcp daxili deyil, lbom db xarici amillorlibmpyybpno | u n ma
g ° oeilir. Hesab olunur ki, bitkibr i n abomigememi®lvrhi K i
adaptasiya olunsa da, bebraitdbon| 8 zémpot ensi al éndanpbp |
etnos | - 0 X VvV owohddn doiionlak dBuw € 8 € K ¢ a@in dayamaanpe n
I nki ©a&ohgdd blan fotosintez prosesntosirinD d a i r Kmu mi | f

s%°pmbk ¢ - ¢ N - @okdiug sstalyalraént apar 83sM3ds éna

3.3.1. Tox yanll aonméom i DK h  mraitd oryad bni mexud
(i cer al)iyapaglanndarfotosintez pigmentlorinin migdarina t psirinin
todqiqi

Bi zi m ap adgied sahméenatieolbxi xlorofil sintezinin radioaktiv

K ¢ al anpawranmhésns ats o | dou | okih3(l€).g °© st

4 —o—xla —@—xlb
E
=
(a]
(=
()
=
(e
3

K 1 5 10 50 100 200

k¢al anma dozaseé, Qr

kokil 3.16. T o x u mip@ndoh ovedl -k, a | aonima k pft@ik nbxud

yarpadgql arémda xi qqrdeal @lInEEnma dozaséndar
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kokildp togdim olunan oticolordbn ki -1 Kk doza oblomnst
xlorofil a, hom db xlorofil b sintezims t | mu |élosak rdtErgp8 st ay d € n
doza oblladst@r 5ipmb edir.vMpdDimn , toxuml ar e€één
K¢ al anmas éeftolhiad émaxau 2 vhar paql adoxorofia ko
-nén miqgdar éb-miOn %, moxX/@ @eagoddr i ilasr t mék ol ur

Mar a g | é&mdxorofil & hom doklorofil bk ¢ al anma dozasé
doy i Bdni nami kasé n¢maiy,i Ks teitmdu lrli ak d éBraklc é
xlorofilin miqgdaridonygikosgr dob@&ay oibhbrakb O ¢
Xl orofi |l i n Notcogprd alv £t ¢are ad &@2a amléans tnma mde
xlorofil b-n i n mi g d ekr éonl ddaurjounynéuk sg © st

Qeydedk ki-ay aogdpaed d r &d gnié gaairtin noticolbr | | ®@mé G
Kéal anmaneén miposorinbadéini nfol usman tl eazbiBomipdg s¢idt d
d¢ odn y i ror. Bopi%od i gmindokiik-1i k dozal arda i ot
xlorofil biosintezims t i mu | |psretdosi geyd cdunsa dab[ ¢.37, s.94 digor
I Brdp, oksinb, beb tosirin xlorofil sintezini inhibirbk d ipg im oglit [s39, ¢.387,
s.263.

Ki -i k dozal & 1 onl amsdb @abd co®sintez;, prosesin m
sti mul Imaikrdié r te @y@dontolvel r iég ¢sa | am miak é & &bfcB7, [
s94 , rozmari n, snds[EE ab3,6.68Llgewbal a&am meiktdke

Stobart w Qriffits [207, ¢.63, s.29BisD tod q i g @&inin noticdbrinb
psaslanaradpesab edidk k iortilor @ ;nc i n koal xioaofil @enmlégnmbpfprosesi
b a k pnullenr morholpsindd ilkin hodpf kimi mpbhz xlorofil sintezio-k ¢ al anm
toksiki tosirinomor uz qal érp.i oBhd Kaxa €3 Bikiler i kng ail nakni |
ilkin morholosindd f ot osi nt e zsir atpolo, xlordilho@n bibsintezini
ingibirlok d i r i r .

G°r ¢ ndy¢ g q ik goamin noticolbr | i onl akdéer ecé K
pigmentbrinin sintezimtosirinndair birmon a | €  fombkpimkan setnyirl Hbttabu
noticolor bozi hallarda birbiri ilDziddiyyottok k i | e d i roraitddne als @&m rda

xlorofil sintezims t i mu | | pyaxud €éa iréhibik dvi psii criormgbios t
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3.3.2. Duz st rkeésa lnaommhpai okxKuhnal Xaoadétiniom

L.) yarpaglarinda fotosintez pigmentlorinin migdarina t psirinin t pdqiqi

He -psbisir deyil ki, i nt ensi v Dsiurnvéar ma p a rkdx onraast
torpaglardan istifaoyp cohdlor edi I ir, |l akin bu, t @or p
noticolbndiyindon, bitkilorin hoy at € n d a mé¢hem r ol psnpn a
tonzimlbnmosindd problembr  y a n@,dc®8, s.JIBcdobi yy at madt e
tanékl éqdarbitkdbydenkot anl &j a | (kdunz rsetarkess
prosesinddp® z ¢ n grir gle6,x.67 s.102%. Qeyd olunur kipu halda duz stresinin
fotosintez prosesmtos i r | mhyakRadada dol ey sréb askal
hal énda ajpeezofiebgp!| ain d & m z v y a-ninhmengnapbileosiain C
Ibhgimosi [94, ¢.30, s.1284vb yaxud da f ot osi nt e z iizminin® z
doy i Bsim[145 c.25, s.27p bambiliver Duz S t r essrini nisb n
oksidibk di r i c i s t r psisip olagplpnairiricx ki,abu daidigrmot r a f m
amillori il D birgp tosir koraitindd tamamib yolverilondir [80, ¢.55, s.236p

Sad mpntigdon  a y d € n ¢monhiyyolip g R it ¢, D, digkikorth fotosintez
prosesi sviyypsindb bt r a f me¢onnptr e akns 1 Yoh gpdor Kk imkkoh y
prosesrib (s stibvb par al elon bba &r av et i z iped nolekulyar h
prosearip) m¢, K &y io |l u nBnak ¢ a desR, bul zaman bitkirin ol v e r i k
ot r af ongitihoi Ly J i nl ak mas é e - ¢ n med raobiloed i |
ol un maBu eamanbu proseskdbon hans énémaeszaulbmarsiéni fn
negativ bsir etnolidir. Bu <bobdon ddb stres amilin bitkilor i n b ¢pt ©
metabolizmim vb konkret olaraq fotosintez prosestnsirininblamptior i ni  ar a
kifaypt godor b ° pgilk toldb edir v bu salbpdb h a n s @icdlar im al é
sadalananprosesli n aydénl ak asnrvédbima s éna ©°2z t°

Duz stresi nd na ltaonriomam kiaokleék toxud yarpaglarinda
fotosintez pigmentkinin migdarinasirinod a i r  a IptotoiDjdezrsteeining t ¢ v
konsentrasiyalarda xlorofil sintezrinhibirlok d i s icri pbrrgb8ing o bu sirin
akajé duz konsenuxads&zy kloaséemd aiakii miadk)
ol ma s énr €okilg3% 3.t
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—0—xla —@—xlb

mi g ¢

Pigmentl prin

K 1 5 10 50 100
NaCllun konsentrasiyasé, nm

kokil 3.17.Du z s traitiedok ¢ &l an ma mé Kk t oor 2hoftblik r d

Qeydedk ki , aptcdoe] @ me&z sn okibrsprosedgibn a 6@ @ n s
tosir etnbsinod ai r k o n k rorapyp pshs dermir. Bun& lpakmayaraq, duz
stresinin noxud bitkisinin boyatmav n k i kopagfdiéi tosai rl orrgp8ine (paragraf
3.1.2) psaslanaraq, hesab elm o | ar K iDraitindbd o It wIs il qotine z i
azal mas &d, iH &aj@mezvché gl ar € n@bob oldnagmbtik stresh s
Dagpd ar ol mal édér . XI| or op E adaoyd béon Mahvo €I'i |
i onl ar skném qyd¢akrsda t opl anmas é& pdmbnéndlbla s
bilor. Qeyd edk ki, beb bir fikir Hasanuzzamano/b. -n & 109, §.169 110, s.25 vD
Mi Kk pla-n & 156 c.p50, s.B Drinkibldp s © opilib.

3.3.3. Duz st rkeésa lnaomnma koi xmdbinkcuadr é(aln)i e

yarpaglarinda fotosintez pigmentlorinin miqdarina t psirinin t pdqiqi

Tox umbpadneavws nop Kt dorkad alrEnmagmr ¢ z g al
noxud bit ki sipomitindby d upaccgltaremidmak mil @ad aif
al déjopgcooekokil 118-db® Dk si ni t apmékdeéer .

Xlorofilor i n mi gdar eénén wYaluann ko ndsemd g &
asépyerimbdai r alptt@o € yné K € loringintegimelmmt 1k ¢ al a
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d o z a s mnrbEwz stresinindsirinom Hyyon gpdor hos s a s | b hilmmpiFilsini

S ° pmbyp psas verir 120, 5.369.

igment !l bri

S
o
=
=
©
=
o

igment !l bri

1 mM

—0—xla —@—xlb

5 10 50 100
k¢al anma dozaseé,

—0—xla —@—xlb

5 10 50 100
k¢al anma dozaseé,

—0—xla —@—xlb

5 10 50 100

k¢al anma dozaseé,

1



50 mM —0—xla —Q—XII;‘

8,4

10 50 100 200
anma dozasé, Qr

| 100 mM | —0—xla —o—xF‘

8,6 8,5

' Pigmentlborin " ' PiqmentIDrmW
& =~ S S
=
uxm
-
Q

K 1 5 10 50 100 200
k¢alanma dozaseée, Qr

kokil 3. 18. M¢ ot i f konsent roh § u¥aitindo y ¢ danCAk
hoftob i K noxud yar paeaqil @ar énmn o a & g & daoozhaas! €l n

asél el ej e

Diqgoti colb edon mbg a ml ar dan b r indgid Qunan roitkimina |
xlorofil bilbm¢ q abgpd & h a - o0 x X Ay klarafildhay 8§ mal i b o
hor iki pigmentintom Kk ¢ al a n ma bohaxdauszé nkdoams, e nht r a s i
formadady | edn nami kaséna mali k ol masédeér.

Bi t korilorcigrei n 1 mM  k o n soe In ¢ draginsixy yed i éodd u
ki -onlarla- é>arad lama&s anqg, t oxluOnl Qrr édoekziaal | dar
I BEnhos | hal & mdian x inio qododD+i a nh @l @ayc iankg iorgldrad dilmir.

Beb- éxér ki, kK¢alanmamék toxumlar hal é
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sintezind y ar at dblpkém tioxhuiml areh0 1Qr 5dowadlaa
I BENiDS | hal € nodaar atdaama ngial bl di &r étl ccopindoml Raaring o s
K¢ al aomkleg iowll ar én 1 mM Kk o nmsagimid xtoefd singeail €
baxéménda mminetrkkiolaraf éné t

5wl 0 mM NaCl konsentr aoizypail mr i a lniad
Bebbk i |, bu konsentrasiyal ar®d0d®&r ddnz a
K¢ al armbsa ihkall € n d a bpxdenokrolarfkii Osiresnirnt ez i n

Sopindbnovwblnoxud toxumRa&80en®mn @H@a obl a
mor uz qabge@solnan IS5w10 mMM duz konsenottr
yarpagl aréndmi paunélgdpr  mé n vbok ely.l MosDlpa, z a
toxumlarén 200 QséeddzatMakwpasleandaseélyns
avoxlorofilbini n meéemart & ol lodp, meywjawn soP,&adimy ,
mM konsentrasiyalé NagllS5dbal EhdmaM kyn s
Na Cl h o, éinydjau n ®d,F d@fpeazga | MBabsb®inra s

50 mM konsentr asbfgrg imazorbha Gl khaahli &dm d a

Ki , duz stresi a K aq 18 Qrk xoeofil simermm |pngidicziosil a |
gl di yi hal da, y200@)D&sinod oa all ar € eodoQdio n t
Xlorofil sintezind o x K ar f oyringardl an a i kas é 10C

konsentrasi yekséar hamwemldaar&dgd tbu hal da
xl orofil soili, xlorafilkorin migdanay | ®lpiisbd aha i r i mi
Toxuml aotipg b? g bk dozal arodaz k ga lkime
c ¢pitilorinin hot t a bky ¢kkesn s ent r chlelungadbbel alaz y mx K €
sintez ed bimps i f a bttqmelor kK im a v q oocondji u r. apgin dix bunun
spbpb i pke kdso zal € K¢ adaummaarén ém X a nidistemiki s i
foal | akdeér noicedeldiétr korklorci ¢, aul u zraintbbedbs D r ra | [

edir vo normal xlorofil sintez edir.

3.3. 4. Tokguarl eanmhésni MK h  oDratdopalbni kgar | é

(Zea may} yarpaglarinda fotosintez pigmentiorinin miq darina tosirinin t pdqiqi

T 0 x u mdppandoré ovvDl o-K ¢ a | iaenlmeve normal koraitdb y e bni K
79



garj edal & vy ar gvaxtptofd lvpigmenthr ixnlionr onfiigdar i n
noticolor Dkk3.197datogdi m edi | mi kdi r .

Npticolordon ay d € n ol ur ki, K¢al anma d o z
K¢é¢alanmek toxuml ayabainkgad] eédal éng hadip a «
mi gdar énén ki -i k ok dpyakardd i ra rnti ngaysaéesnl ag,
sbbob olur. Daha dgiq desk,tox u ml ar én 5 Qr dozadaoxlk ¢ a
pigmentbr i ni n mi gdarpdok k omit g 0 & rodp,g mungjquary | &l
volAddfpart eq, 200 Q@dAd4vwa6zddpalzalod mdix diug .

Noticobor qarj édal e yarpeaeadidrameéemmdai gadtao €
dozaséendan asél el ejéneén nNoXuadn dboldak i
forglon d i y i orir. Bepks t, K¢al anma dozasénén a
xlorofillor i N mi qd aozp@,n égarnj¢dal € p kpskin p a g b & mé
spbpb olur.

—0—xla —o—xlb

mi q

Pigmentl brin

K 1 5 10 50 100 200
k¢al anma dozaseé, Qr

kokil 3.19.T o0 x u mippandoaovvl -k al abn ma koft® li tk g ar ]
yarpagql ar émda »nli qrdeag &@lnBEnma dozaséndar

Ki -1 k dozalmoldan am¢ Kiadhhnldakdér écé K
tosirinin  tokrarlana  bilnomps i fi krini plepty dlara tradiaskya i
effektior i ni n bpnogd kuanhmads éon da liax kil | potensi

istifadbgabiliyyoti ilpy a n abmés t Ih mastlrdo& nt i o k s i oOsestemininmy,
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fbal | €] enén da m¢ h¢emr mi kldi loy nod&iask s@resss ©
koraitlordp bitkilor i n °©z pot ensi al & nodetwwsinimvaabBymi f
geyd et mi kdi k.

3.35,Duz str esi ni-kg atloaouhoehiakr kKb aorZgaénthygs | €

yarpaglarinda fotosintez pigmentlorinin miqdarina t psirinin t pdqiqi

M¢ @ti f konsenghiabyieghdi |[kfa rdjeypalaé lée yar p
xlorofillor i N mi gdar é&n aticoldrackk3.208 dotbed iemeed inl mi

Noticolor hom xlorofil ain &€ rom doklorofil bini n mi qof duz |resé n
kpraitindb NaCl fu n konsentr asibpyamsad nméars € a E btiesigse,
koraitindbisbdoy i Bdm y i rorir. Dgnblsit, duz stresi K iD- i
gar ] e&d a lp&lofdhlisibtdzini snhibirlck dpibiir vbb u  p r cowymn $pddm ¢,
godor (5 mMia cpdor) davam edir. NaClun konsentr asrityGamé& n
pigmentbr i n  mi mydiaww dilme Hedab edirik ki, bununobpb i gar]j
bitkisindd xlorofil sintezinin duz stresmy ¢ Bképs s as | € q n gsidia Buna
g cdozoi f d u zoraisntbrfo®sintez pigmentk i ni N mbrogbdbaarz @ | @
ki, bky¢kisz konsent r ansmigyaa dya relenntot a i a0k a & €
daxilindbgeycdbal é n mér .

—0—Xla —0—Xlb

Pigment!l pr i nmdmkM/ngdai

K 1 5 10 50 100
NaCllun konsentrasiyaseée , r

kokil 3.20.Du z s traitiedDk ¢ & | an ma mé Kk t oor 2hofibik r d
garj édal & yar paqglnarné ngddaa ixemoékno iMNsaledd t r a
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Gere¢ndey ¢ Ki mi, gamjiedaimé gdeéa-r@E@m ér
konsentrasiyas éndiann oa saénl b@ibsaeBeab Kindogxsiadn
b¢eten konsentrasiyal ar da rmonkiliridk dyi aosipcai
g°osirti. Bu s i r Ki -1k duz konsenbkr duzi y
konsentr aoi yamiagegaslaéei sl ur du.

Qarj edmbkéiha kis-i k duz konsentporgag<ily
inhibirlok d i mg icri br g% syti h skl ddau,z yk¢oknss e nok plar «ij y
pigmentbr i N mi psd a roegi? as tt

3.3. 6. Duz str«giahiambninig o X & inlj Zead@daly¥d

yarpaglarinda fotosintez pigmentlorinin migdarina t psirinin t pdqiqi

Ayréel égda radi opdxutd daabwgnehaqdav
garj édal e y amip sigtézier tésinmbad ai rx | or odp d rl
tod qi q a tolicelori don m ki hal da x| or of i Ibn sa sné
oldu J u n ubrdigBu solhobdbn db hor iki bitkiypa i d ¢pomd mr | c iomok i K
m¢ mk ¢ n  @bame diaag,\hesab etk olar ki, duz stresinirosiri hor iki bitki
mi sal énda x| or ook mslnosshobaldr.ezi nin i nhibir

Indidot o x u mibppmdoréoavol s-k ¥, a | amnmbsai nii knl  d agtinds t |
yebni kgar | & d atloeofil dinterziro tosginba g d € otitmdyg- al ébbwa q
halda da noxud bitkisiolm ¢, g apdlytphkll or aparag.

Ayr él éqgda r adi omkkit-iivk «kkeyaldrdactud sstnesisnn
garj edal & yar pagblogidia sa rxolgo8risanfii 1q esyidn
Bu iki stress amilinin birlikd xlorofil sintezimh a n s &€ fooir rnoaogbEredini
maoyyonlok d ik m¢g, -bg nb hr duz Kk on sxorofillorai sni ynai sgédr
K¢al anma dozasémbtming atsléd na |l axlijéss memnkma okl r
3.2lidotogdi m et mi Ki k.

Togdim olunan bpticolordobn aydeéen olmuet dkiy,i mi 81t ik
konsentrasiyadiam é nnd agtdosx uanml @afr i el nl K¢al a
aséel el ofar,a-kd x ma&l &Krotiiips t 0 » kK a rowifl miarakterdoa

82



ol unur . Daha doj robgaloy doxathhakgmal 8n @
duz Kkonsentr asaiwnalnarf£insdgenmedna,rnoy ukar é
d o z a | aotpdriood langimos | bak verir.

Xlorofilb¢ - ¢m5 1@r K¢al anma dozasé halpbén
10 mM k ons en borlawbakndmmg k @ololndrmb Qridon  yok k s
dozalardaisb ¢t ym@ #onsentrasi yal gatiedbalad yjad n
xlorofillor i N mbxopidbadoyei BEm qal ér .

Qarjéedal & ¢- piwopa,l dgfemed¢e oy ki mi |,
noticol brdobn forglonir.

—0—xla —@—xlb

t Al YSY Gt A KIOF, mivinil

K 1 5 10 50 100 200
k¢al anma dozasé, Qr

5mM —o—xla —@—xlb

AliYSy Gt & NS mRKIA

K 1 5 10 50 100 200
k¢al anma dozaseée, Qr
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—0—xla —@—xlb

10 50 100
NFflFyYl R211apPs

—0—xla —@—xlb

10 50 100
anma dozasé,

—0—xla —@—xlb

10 50 100
k¢al anma dozaseé,

kokil 3.21. M¢ xt i f konsent rohd$ iuyailindo yNad Pk
I k qarjédalée yearpagmamdmgahan ma o d
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Yada salaqg ki pl® o®u mbd akesaahl aadngipsabodask |
c pilor i ni n ki -1k k oohd airbutindxsyieyt a lkalii d @ |2 m
Xlorofilor i N mi qokmor @ n g abg K iolkdl y &t ada bi |l onir
1mM Kkonsentrasiyal é duzp ysatrrad diénoem i |
t oxuml &mwEMNM Qr d okziad laapnii@eai oi kkd | € npodasadan a
gal der él ér deépnforgQmticgoe dall €engr ¢ n i s

Tox umlbaryé k dozal ardomuzk¢,gbhbhmmaga h
c ¢ilorihot t a pky ¢kkosn s e nt rpalldunda babdea hdau zy anx K € X
ebbi | i rdi. Qm@belj kekattimdp »dorof sintermi, denmk olar ki, tamamib
dayaneéer .

Qa mma nkngaanbsamin xlorofillor i N mi gydiawddrmoe i dbi r
i mdom@yyoniok d i r i1 [1128/ic.4709.304224, ¢.38, s.553

Gomtilir ki, ki-ik stimull aksérece
bitkilorin boyatma i n ki k a f Bom &b tohoé § iOsfotosintez prosestini
s otiondirir [20, s.§.

Nisbotbn akaj e dozal ar da K ¢ anl a roml&irk
yarpagl arénda ¢mumi x| or orfiinl ignmummiq dnar
Qr K ¢ ad oaznansaé hal &€ nd avp tba IQs-dbma ok Idazala@as &
radi asiya stresinodnn?9 zogpmdooflloré nn pnai rgadr
phomiyyot | i a z al omrapsi Bogad w b. {0, 6162163, s.129torofindbn dd
maoyyon edi | mi kdi r .

Butodgi gat oticowriini ki -ni k dozal é rélonm a
boyat mapsiémlai kafoedayig®st i osuinh lhoenkpd € s¢ERCt €
de¢wdn yi mrir. g° st

Akshathawb. [52,¢.36,s.38 bDyypg e ormi kkil, ki -1 k K ¢ a
T. arjunabitkisindbox | or of i 1l i n migdaré kK¢al anma
arter .

Gerendeyé ki micdoor akid€i I m&z a In xlorafian  d
mi gdar éneénpbdrytgkrgaad Gamanav domazad lama&Eanama | d

noticoloriom@yypnmbn ada ¢z | akeéer .
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34 Radi oakti vbokyga!l sammeas ivnbbinikda pitkileriné g

yarpagql arénda ¢ mumbsiriringoddggi én mi gdar éneé

Qeyd edk ki , K¢ al an méon bitkilorin bigkimyoui @nalinim y €
darod gi qat | ama kbtuu ad ¢ myib.d@vosBlon | toyyphm e d i | mi ¢
-ayti kané  dFkoéxaul ndmalpsél n @l gdo lipidlor 1 n doy ma
indeksininw!l i nol en tur Kusunun Kk obobolerfl¥ly cab8,i vy
s.37Q . 100 Qr dozada K ¢{ml &nupatborindmproinvd a
Xl orof il idardmbl mamsa@ndar 72lcddy m226)d. ¢ pyyog
edi | mi kdir ki, paxl a toxumlarénén 20
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