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1.1. [ Bh dJ ftcj HiINlsOo dzj dzd W tsB OHOf
dzj B dzOetsftcdwWisdzr ds W OCIststcOdz tsCtoclzy

ObHOf sOwdwdzj sdyj MSd HJIsjtedzd dzd tcts o Odzdz 2
B ~n Odzd L 359 EmMists2 ydoe smisd, sBJ My J ydoe O
LOo jteh jdedj J ot @ty fidgd Ols dg' Ac Okidy i8R, v -
2009). 1B dzgjdzd® | OdemMO wjdz §j (wjdz j, 1
dimfrsr 90jl MsMsswddj Mistej MmO, Ylsts o ¢
cBjMCtdzj ydzs2 e OHOfIsOYydd. 1 d&dLSt] ERtej r
HOo Oz [ . M. Y ODZ&ORMzdz BB &OMdzs € 55 & Wsts®lz
Mo sC Y dztsmls fted M smtse dlIlsj dz’ dz' = tej OCyd
Emlss2ydesfls: ¢ t©OLdkdyd &8 kfdase dw & o dz
sdzlstsc j dzj L O d sBEMdzOo dzd o O fiseh MO dzdovts L dgtisH ¢
gdzHdo dHEzZEdBse d MhtcOdzj dzd¥ odHO o i tc,
(YO2&zOSwdz Hte., 1982).

¢HOY Ol fetsyj i §seor hjddvy khstReyd:
Ctsdaj ydz 2 tcjL kdz sOIs OHOf IsOydd (skzL dzj -
WsttdB3d ejs Odz®N dlsdz' = MdMisjd3 d fsorh jdad]j d
Hi2Mmlsedj Mt MiMste®, Is. j. WOCktcO ftsot
Msmisswddj Mistej MMO bk tc Oddy d@dsddves s fip
O dslsdidi S ¢ d s Hsd ui MSdi MseFuperH
fSHEOL Hj d"fstedsigin - # ssdeQidefffte s H dz' | d O (il tizth f
Isjrdetsc.j dzdlgtcj H OBfistsdmisEEiEs o' v j dzd s d
fsHj o Odzdg tisagpRdz" 2 HI Y EYYB dzOY dgjddfdsic i d
OdzsCidw, of MsCOW dddsts @fd s dzss Ove tE B O C
Mtsdzj 2 bwyjdzr 7 RBilsOdzdzse, dzj B dzOctstf tod W Is dz’

wizh jMmlse jdzde’ 5 Slsdzdyudj 8 tOMmisdlsj dz' detsc ts
slsmizlsmMisody o jHjdzyiMEitsets ktetsodzw OHOY
9ojJHjlb jfuzfCadzr 2 ¢ MEeMistcOlslkz BtOL Y dL dzd .
oL sy des dzdh ' ftod Wstedzdtotso Odzdd o R~ tSH
OHOf sOydd, fsLosdzwes hdn twOMmilsjdede o1 3 doc
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COd degts? tojcCjdzj tOYddzdzs? M smse dsils

CdzjssC € dgjftejter odescglz Hjdzj ded® . stesdsj Is
Mddzls j L qieso Ols! HimwisCd d Molsdd st Mwy Ist
qasj s N dR o Oxgaksj HiIO TSR tcOdzj dzd¥ o dHO.  Of
Lotsds ydd vyjdr2 MfjChkte &j20dedL o, Lo
bfkzse dw R, d&Ofteddjt, o kfMksedwin shktted
pjBdd ' j2 StddyCj, HBMsdcEOs s o£clcda®Hs?
sjd MO &5 ckotsHwlse s Hj2Mlsakysh jegs WO

sSe tetsdidz | sBi j d3 O SHT 9 fJJjtedtsH HEBYHJ2,
o toj d3w L Oz~ d. VHdodlsj dz' dz" d3 fted MY sMmisse dz
My s dztsmis! , dz2Of tc@e3S 6, § el ey @SR d @ Is

WsssmddadsjL O dzO o s HfAj@#damgetad 1998 2 Isyjd O d3'
1012 t©OL ftsorhow 1 WWjiClsdoedesmils! dif sdz' L
ZOMmlsky dzj ded d dzj B ZOCEsftedWisdy 7 bkfdssd2 o
tzZlstse j dzj L © ddzd HOYJ -ilizj-tsij detdfifrpsefirids' (3 eldasf gy HAFEAE
[ Bdlsted j 9.0, 2011

JEBOW OHOfflededs s tedz@idid@ agd) dz@sj M jHzd J
ftoddoydf JOdz! dzs 9Oy dzg" » LOHOY (skLdzjysse,

(1) 420 §tHH ey Oded] MistelzCIskztedats 2 kot Mds
dzC dzj Jdzeso " 7 S dMmdzsls) ;

(2) zO MmdzOB Y j dzd CdzjIs€d o¢un, o s
dzj sBatsHd A" ©3d Hdzvw BdtsMddalsjIsdyd MSdr 1§ totsn
QS dzj qdzso ' B CdMmdzsls d Bj &St d

(3)MEEPEOdzj dzdj tejckdvststedy 7 MdMmlsj & €d

I'tetste fstahpedafQlgss  JO g iRl d disieOe d i d
W OCkskse, S ds AE®T B Mt puaf | lSAE otcj R
stec OdadziZsztsls o j SO dzO ff ts9 to (M@ WS Q,, 194HR dgjjtQa
Mtslse jlsMisoadd M {tIlsdd ©OL dd YO l& yi tsdzdz Mjls
Sdalsts 6 § dzj Isd ud f(CsdzjL dfj rdeots v dd 9j9 2)

(1) 1ddibduimSdy, ddzd 1 otsdzt ydsdzdz j
~SH] 1otdzt ygqtsdzgdese s ftesyj MmO, MmMewL Odgr iy
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d wedzwe Isfqw dzOdBBdzj 4 BflilsdBOdz dilsiel] dpCdd” dz
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B Oded L ' EMmss2ydetsiisd, tejiMmfjuds O dj
Emdzcedw e (dOftceddijte, cOdzsWdlstse ftod ddalsj

(2) dbHOfIsOydd, Wistcd3d ol sifduji fipC segts n 8@,
toj OdzdL 2 5" § O W jdslsdfdud mMSsd3 ktetso dzj .
gr tMhdtsej djixdls HIWW,jtjdydod dow + ¢ MY t
Wstedzsdtelze Isipw o lse jls dzO MmMistej Mistedzsj o 5L

(3) ¢HOfIOYdd, tsB ] filfjjdaddtnjos s dxd ofQedadsis
) Emdzse dw A codziL Of dzsc sé Hj2Mmlse dqw i s
ddzlsj dzmdo desmisd, o GMhdse i SCltster a diydls
MdMmlsj 3 "csCtottcets Sl jIsO, d&Ofteddite B J dZ€ 5

ltesyd M OHOfIsOYydd das ® e & ted & d ¢ Is dzts B3tz d3lit
B' Is! Emdzseo dzts twOLBdIls dz@ { B O Gr)lstdy defopdd « j
H 5 dzG 59 teo j(dfj fdgdakcf O dzd L Pte ©df B @Rt )dzi ytso , 1992
LIsOff j  -tdnjls@cCj o WEdS ydosdzdtolze Is L Oh dlIsdz |
B rOdzdL B | Esihistets fijstwlszajclzs &80 HJj2Milse dj
WOCIktstese d tBjMfjydeaOsls CtcOlsC o tcj d3j dadz
ddzdyddtekze s Wstcdiddtetso Odzdj Btsdzj j dzOHj X dz' ¢
OHOf sOydd. ANBtodzdtetso Odzd § H ts dzG ts 9 to flz@j Gdzls .
fjtojnrnttH Cdzj btsydetyfa s Mdgjcly entsdedflasdz® Misdts s W
nOtcOCIs] todets dzOdzd ud 4§ L dzj d3j dzlsts o ¥ s 8 jd>RH |
Ohdilsdzr = , @d Mdztg alzs i3z OH Of Isd 9, dzts dfltc ) t£ fipldst
zdzC ydsdedeizs s My j ydoddL dtetsd Qdgded) daBj ~fQc
sOfj twjhOjlkmw LOHOYO wBjMifjuyujddy CttOl
sdzej ddalsj demdodetsects ftsotcjyHjdedY, Ists dzO o
sdzlssej dzi Isdyd mMS 2 ftoesctcOBBEZ o dzse ' - tc
i dzts oldt jnC. tc O N jj BAIg 0 v  Mistej MiMstcO® Gtcdo teddIs
MisOH d*® o sMmMmisOdzts o dzj dzd v , stsc HO CoO¢ H o
ftcjorhoshjj Jjes LOMdlsds j oL B3sy dets s d
fsoteyyHjddw d cdsj dzd.

-
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l Oy des BlsdzjIsdls: | Yylsts d&z0 fd dglz s i3 Istoly @
WEdCydsdadtelze s tBhdJd MdMmilsy d3" EmMists?2 ydo 51
Hisdze tso toj d3j dzdz’ | (M jydoOodzdL dtetseo Odgdz" )
mkh j Mise j dedzlz®  tc ts oz ZzO 1 Istsdz 1 O dBsclkzls
(skLdzj yse, 2009) .
stsBh dd3 L ONdlsdBOdz dfgsQdsd LB " Is!  tslsdzj Mg dz Y,
el OCyd2 toOfMmlsjddw &O fftotejHOEs N jji HJj2MIse
flsd §jded Ytsotejyujdd” o ftsorhjdzdj Efmlsts2yde:e
1) oSCEkzizsygdsi Misddzr = hHdsdzdlsso : MoOr Ot

MOR OtetsL ™, tc O WeWsdndgty e'ls)s,0  f) @FDEzdz] Is mMsteedd Is,
Hteczedma EkcedzjotsHiO, OB detsC dMmdzsls  ( f tots dzd dz,
¢ dzd pdjds O d dzto-ts gzl A dztsB dzOH O¢-f G B Is jiflsetgtddy d3 H j 3
ftoswodzwe hdn Mot2Mlsa® ¢crndBIWILMS RO 8RO Kte
O1l. ;829943 yisg o v € 9% Zhou 2009 ;

2 O0¢ClkdeOydwyw d Wtsttdidtctso Odzed jLeeRials AL ) d H
Mitteler, 2011);

3) tBOL tso Odzd j dzso ' 7 Mbstej Mfptstedzr 7 B j ¢
Bsdzj ¢ & dzv tc dzr ~ Novebdf gd.,td 88dzisimpel( Key, 1985; Kuznetsovjt A..,
1993;Kuznetsoy Shevyakoval997).

s MY jOpdd L detso Odzdz” a3 f totsis | 6 s tethitpls By dz' Mg s Is
3 ~ Odzd L 3" Colster § fseor hOsls EmMkts2ydes tsm

WOCIsstez o tlkeojls dzO ket .Hdzdls jSd gtils o g s LY
ftcdo j Misd mMdMmisj d3r nd ZOlsdtetseo Odzed W d sdzts o
IS mdetsG j dzdzse 58 L OGtew L dzgj dedWw Mtej H' (e YyH] ¢
(Kholodovaetal., 2010).

t OmMmdislstej dzdy OHOfIsOyYydd tcOMmMisg dzdg?2 ¥ ©C Isitgt
¢co¢ oty B3y dzdzse s fJtesyd Mo, Colsster 2 W ts te d3c
Hyj2Meadj Mt MMstc® d ftesntsHdl QPR gd®
MfJdydodzdL detse OdzdzOY OHOfIsOydVvw, 1L IsOff o tsif
3 ~ Odzd L 3ts s to dptiedsts | GHIg 2 Mise d W C StedBsdzts o , i
OHOfIsOydd Westtddqtelzs IsimMw d WEdS ydsddtelzels tc
Bsckls tojoekzdzdteso Ols' MW oot dzOdz! dz" dsd W OC Is |
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1IsOfso OHOfIsOydtsdedetsce s {f tots yfjtdign Off, tc yglsitsH jddzdim
tcOB BIsT .

l Oy dets IsOCy ] Bldijlsdls: , Ylsts dL dztsy j dedz"
OHOf IsOydtsdedese s ftetsyd MMO E tOmMlsjded?2 o Bls
dzej WwWodzwe Isfpw OBMtsdze Isde” o3d fsmMSdz Sk tj Oc
S tegzw j sV Mydudwdees? Gj dtslsdi O, ftodt
ftosHsdy dIsj dz desfils! 8 Miste] MMtstcdese s oL HJ 2 M

1.2. 1 Ofmtsdzj ded § COC dzj B zOe s tedWIsdg 2
Mt v’

) OMtsdaj'dad’'jo Oj s k twOMlsjdd?2 shdslsdyd mMsd?
dLBr Issydese s fifsticHs jOelzdQudedS d 8z d s dzts o ftoj JHJ
n dztstc O, dqtsdedz" 2 HdMBOAZOMZN d GSdmdzdlsj dz@ dz
dzOtelzh j dzd 4§ Cdzj ssydese s d3jtfldadk & iz @ @R tiglsdif z ig des
tcOMmlsj dzd 2 .

H COYH" 3 Hdegj i3 ko jdzduyude Oj Isfyw o jCtsaiflaylg rf
L Oftsdzj dzd ¢ . Pitreats andzafoti#i(2002 0 % o Mj - BGtetsh (OQ i3 &
HOdzdzm d&3 1 . 1 . ¢ Is © s cdifdiEsio OL bt dzts . [1dHOj I
Ho OH YyOls! i J tcdf tsc tsdz3diiabARZ® and Tutejg2005) o o] L Zdzt Is
ddzls j dzgfd o detsc s B E Ois dzj iz I8 j oW dzts H 50 %
Md dz MEBaBLY2Mise j dzdescts dzOL dzOyJ ded W .

1 OMmtsdzj dzdy MowL Odes G dzOo dzr d3 B OL B5d3 M
fsyseJ . ] LOe dMmddi3siisd s Yo Jdi3kzh jMmise j dz
L OMmtsdzj dzd § fSHtCOLHJj dzv e ls dz20 Ml & PIs ditslzd, f
1 Ode t8df2? dzj ¢ Olsd o dz" 2 1 WisE©ls ' et Is to'Odffjdsdpadid
(ulstcsetsdetse, 1962

[ OL dzd i Peh d qaasj ¥ dL duufidsijdzd §  di Odnlstedg diaq
l jtcoduydesy LOMBdzj dzedjy ftesdmMeatsHdls L O Mmdyls
Mtsdzj 2 o fHosyfotgoe jdeBdizts M(stildy .= 18)swsOrj Mis j Mise j dzd
Cslsster 2 , gtz0o Gtlzdz B tOL t5d3, or 9 jlstedoe Odzd j d
tcOflse stod d&3" 7 Na@alzg{2 KGl © ddes£L WO G SBES B Is
Slsdztsy J ded W Bste M CUsI@mw i salzdls tetis@3. dalsf H 5 H | &3, .
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fteduddz@Rtsdzj difwis ste @S ilsL Qi@  syer . l ststed
ftesdmr sHdIs L O mMud Is Odzstetsf 56 j dadats 2 HJ
GdHEBEEEcd yd M d?2 BOdkZzOdz f syo-” B3 HE 9o tSH
fsye jasdatds? , dMftsd L ] B3s2 tcOfmisMudeg 208 Gangdzw
and Manchanda 2008. 1 0 dddztsedr sh Oj 3" = Ijtecdlsts
fsor h QOjUs@vwytdi L d3j edetse s M sdz! L s Odedw™w o9 SHT
Hic] &z@ B8] Isets, L OEigey s sas@kzlsmmaz) dz" §
fpewerd f utejL ddjteds &3 stetsh jdedj &3 d daj fteOo d dz
f sSHded 3O Ismw Yylsts fsLotdvjls Mdzj d &3 § SHI
fsyesr d te(diedshiw j )

=Z5*

Water and salt added into water {
Salt remained behind,

o
Salt remained behind A
©

t dfm.) el yddz L Omtsdzj diglye jipgde: mfidasghdgjadaiet a(.,
2013).

Il LOsdmddssmisd s ddzlsj demdoe desmisd d & Oy
CHOMMd% dS Oydd {2 8zakoless telss Ts4dpatolcs A, BfE T 5 H vy
JImOtOClsj tcO dL Bfftsdzj dazfs ls j 2, tajdpdsd® fipd@jHsl sdid
f syo:

1) ubbdztsdzyOfC so-"o9) tsinslapedzsdz tOMmilso SofhHdg J
JdzsGHO MBHjtey Ol L dzoydlsgia d&q Ryt didlsyd M & 1
MsHjtey Ols daj 2lstcOdz’ dzf §| tOMmlses stedd3r j Misdzd,
tetsfils § bk dz!frjdsizjtatgd 2n. 6 O
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2) 10btedjoer j-ifssysftsys’ MsH] o) B ifissde
hj dzsydes Bz e dHtetsdzd bCliD;,. § Odeinglzts o e dz f Baj o’ s
" h ] dztsiddzr

3) S dMmdzefdzdds W Olsdz" j fJeastufgts ¢ affd3d & dsfipalzts lstatftsi fy L
3,5 Hts iMsHOLBO OlssBHe OL Hfste'dlz ssifvd dzj dzd J . f q skl @
o' M sets kZtsodW L OMtsdzj ded v, 1 Ists?2 Hyej s
ssCimdyudzsets Odz¢ d3d dzd v Heisanuzzadimday al. |2@ 3 Rosdh) W&t O
Abrol et al., 1988).

4) (OLdB Isrj dOltedjoeor j ftsdifgt sHdIs 1 fstdts dzd
Cdzddzr d BteOdduyimMcédrn ojhjiMmlses odedL 6 { t
Is§ dzdzts G s, YytejLor yo2 dats Cli3f OC Isdztsc ts mdzsw
syjtoyj dedzze ttseo jterndetsmils! d ftsmisjtfjdedes kR ts
Lilsdnr f syupCa2 dzsL dg@ dzts #, ts fidst Isestdizsh Qva Yy OMls ¢
tcjL zdz sOIsj o Hasgndz@amdebal) Ad3vAbrol et al., 1988).

1 OMmMBsdzy dzgdj ¢ syoe gL d3j oW jIsfqw 1 dzj Clstetstf tot
dmisd &34 (ar) JHdded yd 2 1 dzj CJlsdeffs)fieetsjo dech izfsdrd
sBtcOls dzOW [ d3lz . RLABjtejded] 1 dzj Clstotstf tetso SH dzfs
nddBd Yy MEtsets OdzOdzdL O i syes dzO MBsH ey Oded J
sOCY] dL By BilpY ~ o, HAHHHO-] 5o fMmj d3j Mlis dat
zOB tstc Ols ts ttf dz'ted] d3jt REND B dzj dzd,j pfisfHts dzv L lsjedgts J dzdive
Syg ded § Qejls + dzj C sty ot 5w dethffipdfsigdiagj MS st
ydMmlsoOw o BHO weg dzw jIsfyw tsyd dz f dztsm d o i t
ftcso sHd BBsMis! tBtOOL WOMBBHK, | paizGs@dze flag 2 ydi
o hj Ctdyj desteOydw Mtsdzd ¢of teotstoHSH, dodiiisjds - Isgj teizlz
ded y dsfissisdyd Mcd2 ¢ silsjdydod.

13 MsB J dedesmisd o dzdwdedw L OMisdzj dedw dzO teC
ey

td OCydw dzO e OO fipt dgglzed z tcOMlisj dzff @  Ac O.€ waz § t

LOodMmd Bsmisd tsls k& Mgzt sa@infy gziual d© dffsedteidisisdzd dzv

Hoptsdz "dj : ¢ LR Is' (galésji \fny ts dgghyton 7 tc O fyls jidzd j )

teOMmlisj ded v, ddgy tisfipsts yiesyg Olo' " Mfist€ds o5 ) EHSIdR RO dad dYf
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Hts 2)0, Foztzfmf | Oezfstc Ols! Mo 522 ) s daEsdsR Gjastifrplldsir dzd
o Mde = B Mis s iffsOzde@O Yy | ded | B4 OB
YdLrdtsdtsedud Médr ftetsyd Mhse Htod MsHJ oy Odzd ¢

] OdztsW dis"tcOMlis j dgd W L OMmtsdzj dzdz" ~ B Missts
Codzmbd stz i3 d3d -~ Oded L B3O 3N Y tzfipts is Azt @ i BYnls @y d df
ftesyd M ©das wed§ tezy Pkl ®drfsicj Hd oMj- odH
sBdlsOs hdn dz© Mmkh j, COdzsW ( |p dzC Jndzds O dkB ¢ s o
ZJowltsoaOl UOIGHI BsMIsdBs detise flasitei Ssdv A L M tsB j dac
OHOf sOydd ¢ L OMmtsdz dzd & tc OL dzd y Qe ilsz ¢ d g o dg
Cteddzsc OzsW s, cdzd S scOizsWdIsr, §MioHBGEOdzt

1 Odzsw s  Jd@&EObsdfw] NS da, BBHBE dEedadn
s s B Jlsdpddts fip H dzw stfilsd BOdz! dztsG s WEdS ydsdzdtetso
( & lstesc tsdz8damsethl9 $998) | fmJ twCmEsiVddsy dEBseclkzls BT
f SHtcOL Hj dzj dg 20 Mtdzj OCCkRBzdzdtckzs M dj , fsd
[ dese d g COdzsW dIsT sB dzOH O Is O disfls tsuygldOudg din. St
BsteW sdzsedyd MSddid MmMdmisj OB Hdzw OCC Ed&Ed
M smtse dets s+ & gL d3j dagv Is ftesHtSdzY dlsj dz' dets
fJjtej ¢ dzg yoOls- sMmdetso dzr § Ydrdtsdasedud MSdJ ]
LOf EMC Ols Of st Isjsu j dejddgdis °¢ dEDOfOfFtc sdzlstsc j d
O tecd d3d .6, rtolkzMlsOdz dzOW Is tadamset@l., 2999kz.f dzs® dfty W= ¢
My smtsB da ¢ ddzlsj dzfmdoojdggi2MsP G & Ir exblzezy yd §  dzdzts
L O  ghdiz de@ wieO § te dQigpdfedzts ¢ dEN S ¢ dzidz) offsOin B tols ™«

His. ) . Jltdujd, o Gsedudj s codCs¥dkt
ftoslsj Clststedyr 7 MtjHddzj dzd2, kOS xj S0¢ (
(Bl sdseduj MSda, OdzOlssdisd yj MS dna) & A
Csdlsdlsklsdody 2, O daEOCHEdemckygs i deziizy®o , o C

LOCdzs yojlsmw fteddeydyf dOdz' detsj Blsdzdydj ¢ Odztsy
s sMsB dzsMls! cOdzsW¥dlstss OCCEBzdkdtess Ols:
sCOdvr ftedoatsHdls ¢ Mddz desdBz  OH j ded® 5k
Cdzj stsC, Yt fdsdztehs@y | Is© tefciz | fiflstc d tots o O dzdzts € s
tcOfls.o sWIOO fMots2Mlsots MdzOBE o' O jdzs & 1 toj H
s Odzts 0 dzj dzts, Ylsts tshdislsdyj MStsjy HOo dzj ded j
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Btsdz " d &z @ Mftsigls O o dzv4j,ls4 1f, 140, Is tsy Isfifso W Gofiglzts
Csdzyj dzelstcOyd j 2 o GSg)dstEH0O NEEMREIS Wiaff Bags@ Is d y J M
HOo dzj dzd j B" dzdes d & ftojlH pdz@ 4 B & s dzKramer AL D 6 2

andJ. S. Boyer, 1995)

] dzd € BWEAET , 22X 4 lsd3d YO dzts fig'O i) s B Gigfi . Ovfinasdilzy sdds
fseQ Htsdzt® cdzdSCtsWdlstse ftedrn SH J IshwedUB % Iseddtsf
B LsWdlsr-,d ceddeHtdass W d Isr dzj SBlststcr § CMidesW d
Btsdzs h ddzmisets tOMIsj dzd 2, o Is =@ fipusd] foizdf & daf s @ d
| Zd S sWdlsOs isB Pz’ i3 SR dzj SMsdz L O dlsdz" 7=
tcOMmilsjddwvd or ydoOls! o bkmdzsedwrs LOMtsdzj ddw
tisd LOMdIsdy j d&3jrOdedL &3 Gjdajlsdudméd HJlIs
sdzd tlshmMizlsMmMisokels d Wstediddtoesksme sdzdf 2 s o dsjs
Miste-g gz ydtckzj &3" 2 - OwOCIsj to.

[Sydes ftojHYiBEZEYI!, vyt CO0C cdzdSsWdl:
EmMdzscsedwd3a L OMmtsdzj dedw , dmf sdz L zw H dzw 1ls s
dsaddB3dud MEdj dB3j ~OdedL d3" , tSHA&zOC® dedaldisdef:
WOCIktte® (LOMBdzj ded W) or LT 908N jets Mistej MM
orhj s MmMtcOo dzj dad M cdzd S s¥ dlsOdd . l 5L d3E
Ztctso dzv dzd ykze mlse dlsj dz' dzesfls d i dehtstedz” ~ fi)
sy ted dod &30 " dr fntnRjde2ts An do dedigizsts Is d u J

l dsBdZ MdzEyoj, C0¢ E cdzdSisWdlktse, IsOc
H ts dzy dz' BN Is &ZzOf tcOo dzj dz dzO cdzj 2IstcOdzd L ¢
gLBr ssydzsets L Ofmtsdzj ded v , Colstets] oW o dzw j
fsye J dzdztse 5 tc Oflsdedsds Oo HH dets add® efizls Ols MO Bte 6 O«
dzj sCOR BBd hsets Stsdzdyj Mlse O dzj stec Odad Yj M
st 0) , sB dzOH O h d A stsSCMdyuj MSdds +WWjClsts
tcdotsHdls ¢ dzOtlzh jdzad¥ d tsdedets 6 fgdzg Is fzgzis fizts O O
fdzj ninse dj L OSCw" sdv EkMmis! dy, fyded % § dad v
demMOydd kedzj Sdmdztslsr d, CO¢ Mmdzjumlsoadj,
dAS) . dbAs o tw©OMmlsjdzedd dBckls BtOL O™ 9 O
dzd W ded W oWHyFdSSOs  HojtsL dzd S O M jes fted L OMtsdzj
tsIs 5 i) d HAsghuz@amdetal.,2013).

(os]

©

g2 O —~ == O H 11 N
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) Mtstslse j Isise d d m dL dztsy j dedzts 2 Istsy¢ 53
o MC OL Odzdzlz e tc Dajzgt al., 207 P Hitset al.,2006) Mtsc dzOMmdats
EmMiss?2 ygoasB dlstso d cdzditsWdlstse tsfteiH]dzvwjls
Gjdesa, O oBls ttOLdEZJydw o ktesedwrms Mdzj Ml
3 ~ Odzd L dzts @ toJ Glzdzw yd d¢ s dzlS iyt dzg plind dgr -~ Misdsj dipt
fsLeadzvw jIs fited2Isd ¢ tc O frdy dits Is te ek O dzd L
Mdzi Mmists2 ydesMmisd tcOMisj dzd 2 .

14, [ jROdedL &' Mdj kmiss2ydeshisd ©OMls,

] slse jIs dz0 Msdzj o 52 Mistcj iMm tc Ofmls j dac
Bsdzj ¢ 2 dzv tedz” A3 , B lsOB tsdzd yd M¢ d dizd d W
2O tcOo dzj dedz" s 2O Mddzalsj L L OhafOsdda j= R3OS ldcjsCor
mMdMmisjdd d OHOfIsOYyds BGteeOddL B3O ¢ dter @3 dL
OdzOdzdL cdzsBOdz! dets?2 1 CMftej Midd ¢ j desdkBO s
OttOBdHBY MdMO Blse j yoOsls dO© L OMtsdzj dedj dL d3d
1L Istsdz dzOg Btsgz) iz Jn M Isdw o dL d3j daj dzedd + €
Isj yd dedJ -4 jtwOfmtEe 3Mtsdzj o (Seogetalis201B)j 2 s d W

v MWNpfHe j cedzdtelz j 3" = G j dese CtsHdtelkzs s dfs
d ts dzdzr ~ d o SH dz' n COdzOdzts®@L ' , Is tc Azl B Edsis dz'ch
o sfMmisOdeso dzj dzgdw dzOtclkzh j dzdesets fted L Ofmtsdzj dz
md Mmlsj d3j-tc Offrdsyjoda j , Mtsm tcOdzj dzd v o dzzIstcd € dzj Ist
ftoj sSHsdZj dz2dV ddzHzZydtetse Odzdetse s ftsdz ¥ d s dzdzt
st j czdzv ststotso d rf csditfcthdhydbdkzdr 827 Mt
o Cdzg yow Ctdizf sdzj dalsr OdzZlsd S MdH Odzlsdzts?2 fyd M le
Bsckzls { CMftcj Mdtetse Ols: Mw B jL &GOS MHd BOdz! dzts
CsHdkze hdan Mj dstedzr | disdzj € 2dzr Is tc O dzf € to «
odete§C dzj stsydets? HjtcjHOYd Mt Mmstcdzesets Mdaec

[Odzj j B " lsOj i3y CtObSt ttOmMmdsiste ]
Miste] Mhstedzsets M dzOdzZO o bkmdzseodw e L OMsdzj dz
d ftoetslsj Clststeds R~ Mtsd Hddzj dzd 2 ( ded) ¢ W dedftddy jtod]
o dzzlstcd € dzj Istsydzts @ ts z tc s 0 daW dzd L € sd3tsdzj € &z dzw
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5B ZOH O hd2 OdasdsSMdHOdzlsdzs?2 OCIdo detsflst
HikbsSMdWdSOydd Jodse dzOlstedY ftod L Oftdy da

1.4.1. Issmfedwisdy d fjttjHOYO Mmiste] Mimste

{ BtSL d20yJdgdzOf tct®B dzj )BO dOdBBdZj § BBMISBY IS,
sB L tOmigleinet al. (2014),dL Ctltstetsets " fsL Od d@gMis o ts¢
Mdzj oetsets MdedzOdzO d WEkdS ydsdzdtetseo Odzad v s dz
ttOMmisj dd?2 (tdm. 2) . (O  MEHMBO {§ tf jsu fylis@ ¢
BhetsectsC i sdzj dzlsdetsdz tslso jIsj CdzjlsCd dzO Mmisdzj ¢

]l sff esf ts dzOdzd yd d z tcOMmlsj dzd 2 g dzfmts
cdf jesmMdBdslsdyj ME e s d Gy Jj od sdzdzets G s mls tc |
slsCter Isr 3. l1 O HO, mMih iMisozj s dzd ¥ HH] tdsodzfsC
mMkzh j Mlseo 59 Ols HO O KBOL &zdydz' » MJj dzgtstedz" = B J§
d sdzdz" = W DEhlsitsabdl., 2Q14) o j dzfitster Hts Mde f sSte  dzj
IF'gimisy M IsjdB3 d&gjjsmy JtojHltsdsyjddd, 1
OtcOBdHBY Md MO dzdgly!j Is tc p Y A fsls s tc dzOMKL, ¢ o Misls tsitg @V
e OCydd CodBfdzj i dsOoydd Mmfshmss kO oMl
Hictsy ) j 9 SG 1S shdismy dzlmtstc O, d, Ctots BHKL Istsc
otsMMlsOdzOeo dzdo OjIs ElstcOyjdeder 2 W jdeslsdy EMmlst
i Is thj{fggao et al., 1999; Wohlbachet al.,, 2009. 1 r S OL " 9 Oj Ismqw dHJ
Colsttots 2 ) CoOyjmise j olststes@ s smdismj dzmtst
SlsCter 9 O € RNEZOWD (sMEtsd Sk kEtese jdz@ §Odz y
otsLtcOMIsOj s, MY kMmlsvizH dzd ' dafei g e de!j RE)Isfg ¥ 2 My
(Knight etal., 1997;Kurusuetal., 2013).

10 tsdzr olstedyds n o3 MMjdeHy j ese Mz ot
d ¢ns. I'sstedydzr 2 &3 MM dzny j 6 §LiC@jdHr@{jds
ftotslsj d dz¢ GRRRY 'd (H tokz dedsjs j GfLBLs fr( CIPKy9), Ctslstster
stcOdzmMH Zydtclkzs Is cdf jtesmdislsd yj Mm< d2 d ¢ dzO dz
bjekddtekze "dj 1 CHFdksgBddch®] Hnc j-WwBd skt
Bsc kzls OCIsdo dtetse O Civdz: dyfsteizagis] dztste @s 2 md mls
COdz dzpovak@es " dj ISteOdzMC tod § y d GAMIAS), GTR Cdigj ddyj Qs
mMeowLr o O h 5TLs) e MBS @eir(leinetal., 2014).
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f 5 ls bofdak 16tz 151§ dENSCCsq  H to B§ ds to Olslzetd digf) f fstadsg! @ d dzf s
S Sl MR feflte | fdasif W d | Clagjelsstz{dz’ j o3 5 Odad L ds'
Nat f sd3j Uj dz' teOdeyj o’ 3o el 5 s o F)iznly tlapddcdfstde)

i ls O dztse ERjdafz® Lz nfls A dsdnais i te dyw Is dAXAED] o d €S ¢sring’
CBsdzOd d& | fd cCROIBIRKS(JCDRKEOME S bsiyy s dzj @als-O d3d
) d ¢ dzO dAf ekl jtsdzf st iz § dz0 dz Wi rjls deds§ Elss Zz BB Bslsster 2
BHjls dL Ry dwis: G dztsB Odz' dz' 2 s te O dzfn § tofg f o jf oz
steOdzMStedf ydsdzdzr » %W OCIktstetse f sd3j alj &Oydmleaijicjy
ftcjHmls OARMERE d bZIP stcOd&zMCtedf ydtsdzdzr | W OCIter
dzj cOlsdodz' B toj ¢ kzcdzv BT ® jdzd € © dgi 1 fizts figl ] ¢ O dzdzd j
fd ¢ dzOdf Esfftcd o sG WIS M toj Md S Isdo Oydd € dzj Is tsydz
HiltsS dyaf€ @y NHX o SOSNa' steOdzitf tstelsdz" j d3j A Odzd
B - Odzd L 3" s f) @isimg jlsciagdy Yd dd3j = Oded L d3"  H J Is {5 €izfpy dalV o3
Yo j bEadl Fewsomy toj HNatA Hzd pOMiIsj deds tojclzdzqdtclzj Isfw
fzlsjds dzO Iztstsawlxlgadlng Old tedzil § § d fzg gL dzO YN SEGswi
dzj j dzj Clsdodz 2 G GBI isEAHs Qo dﬁerdzOVHZIStQ(BCDPstf@&EtGISH
LOodmd 3OWE dﬂz@@ﬂ&q’d&alcmeunn B-f sHtsB dz' 2; CHKsdzE€BL-
oLOd®BsHj2Mlse s h dj APRIERS s ARFTALARETHYLENE RESPONSE
FACTOR, bZIP, basic leucine zipper NHX, Na'/H® exchanger SOS SALT OVERLY
SENSITIVE

sEOEMCtedf ydadade § W OC st tejod Wafdytedz ils fd
Csdzstesdzdtelzj 3" 7 G jdese, GesHESKT Cslster A
LO Mmydls Bdid dslgfei@hblgffdtsteds’ » Mtsj Hddzaj ded 2
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Wjtedzjdastseo d dedL Stsdstsdzj Szdzw tedze 7 tsted Oded yj f
BOC tosSifgsdlzy o tso dzj yj dzde" » o fYtsedztsh jdzdy d ISt

RL fMldgjcfifizdtelzj &3" 7 ¢ j detse, EyOflse kzs h dn
CdzjlsCd ftod L OMBdzj dedd, Codz¥ yjobks tsd d
f SHH ]t Odzed j dzd L S B8 kZttseo dzv: JREAG dzddzOdsotefc
Is s dzts f DM Isq s dzts 5B d3lj @ddadl S d dzsC OdzdL 5o Odade’ 2 dzC
Na'/H" Odzls d {f tsB®ARTORERIYY SENSITIVEL sB L dz20yYSPMwY &d ¢ «
NHX7) ¢ dfp. 2). 1tdkzyjd' HOddk j o ftd Lk ISt
BJ d&z¢€ d, oNHXYz: 9 ®Y dzj C O Isnpw ) tcOL o dIsdJ mtsdz
toj kv ydd to] tc Odzj dz¥amdguahitazd2®1)s ¢ tsd3j tsfyls ¢

] Oy dzj 2 28 wEmdedlsgdd Msdzj lstdzj teOdzls dzsfyls d
fMsOkkzMO o CdzjlsC¢ O Cttdj ots?2 MdMls HEN ¢ jddztets |
IsStc Odef stels jtetse, BGHds dJL Sl n N | g cyd
COC 9 lststets jNaBK ' dsdststo jdzPejnisitedsal., 2014.

dlzh j MOy jedgdiz' SRSt e zdzv ydd d f SHHJ] to)
BOCtetsdBsdzj Cdz d Bj 3B tc O difalztE o dipisRe 21 G fiy thodz jS daxf] Ws
Mo 3§ Misd 3" &3 sMBsddsOd, Mt MmdY ¢j dtse
s dls -m@deq fipdhds” 2 R OwLOC IS to.

142 ¢ tsf dzj ded 4 el gy Blpj 3" =~ Mseo d3j Misd B" =

ftoddd e ¥ tsdddO)

| dstedOd df 7 ket dO®& fOsHdged skl ¢ dj
Yd 3 otsHde 2 flsjdydoOodz ftys j dedzsects tcOfMmiso st
fts¢ dztsh Ols f syoe Jj dzdzlz o dizOG Iz . [HdBOC s ftod
ftotslsdo st sdztsy dzlz ® 9 BHdz 2 fslsj dzydodz § tsye
plEscts YljdydOdzd MHjteyddsets Cdjlsss tof
fslsjtew tOMmisjdedj d3 My smMsesdetsmisd dhf sdz! L 59
tcOLodlsdj otHdtsets HjWdydkso. |1 1?2 Mdlizo
sted Odzd L O Hisdzy dzO B ' If)ils O da#®d iz Pdedzjj dz@zts tdaBO dr! (3
otsHSEt tlsjdydodzd L O Muyjls cdtsh jdedw
dzed L S sRsdzj C 2dzv todzr n stee Odzd i M dn Mtsd Hddzj
sifiicdzdlstse. ¢CIsdodets] ftsedztsh jdadj € dzjlsC Odzqd
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Hodgw tMhdese dzr dB3d C dzj ssyde" &3 € s @Y Otels d3j dzls O ¢
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fsLHdAz] 68 1 dgBEAQ (TEazynskigtal.M993 s kL dzj yses, Zzjowg
RBESC dMdzsls ©  § tetsdzd dz  Widdef'e] jIstdrry @dsts dBands d &
shdsdzdlsses o o' Md] i Ofiplf j zf B scsets Bhkse s
Hi2Misedd QBWaskimgg M dzd yddelze " dr ©OLO IS ]
HiWduib® ftLotdvjl dOd| jdjfgohipHassts jflsH ot
ftosdzd dzO ftoed Mbdzj otsds Mistej My k& tOMmisj ded 2 .
l tcsdzddz nstesh &5 P GsBdoSB jcdHBBBY
¢ dH oY 5B dzeSchohe@Tisthesehe1978).[ B tOL 5o Qo h d j v sd
iBw COC cdHtetsY dd dz2j Stasdoagrfodjn © o to 3 disq ozt e
Csdalt stedBOYJ ¥ BjdkStseo d dzi oMmskzfojl ofs
OoLOdBBsHj2Mseo VW, Yls ts ftedotsHdIs ¢ dn HJ d
fso jtendasils: v ¢ dHtesYy (Sammeldsd al,t iPBAD luCoGdin s o
ftosdzd detso ' ~ O GLted jcdistslom W dzjf tod ko3 dz' M j dzed d
Cdzj ssydgsets MBSO d ko j dzdsugLdedidy tSots dz g jdalsMesOspc
b dOdzdL 1+ SMytej MimMdd ¢ jdse ¢ 0L Odz, Yls t
LOMdzj dedj HBMsdcOjbhmw L O Muilb OSHGEMPUwE]
i tc ts dzd-flzPtc td =HezDde B s Cif{dOjiSs OL ¥ ) SHdzs9 toj d3j dzdz
LEMftej Mindd ¢J dO { EBHzd dsilgcjdu@sicjjdoOLr O jat
1 1sOfj otMmMMmisOdzse dzj dzgdw, dOftetslsde, JOHOJ IS
d dzls j dzfn djocdis fiklsO Is OMaytodZPA6IBO  (
stcOk¢ts COMOW fiy! BdtsmMddzlsj L O { tctedzdhdlz@ -
tcOMmisj e dzls j L Jtelz j Isfw Ho zd3V T todDdzixids| QI lsislf" «
stedzd s dzso ™ d3. | destedB3BOdz dzf 7 WL dtsdzse disgdme
fzlsd sscHO KOG Miggsdzddz Mddalsj L dqelzj Ismw  f te
G dzlz s © B dzts 9 €DRlaufiey \tpdxig £993).
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L Olsj &3 MY s dfla Azigdisth Wy dob-&f QfidtadtLdirpifddzOls  §f sH  H J 2 M
5 OB 5C Mg d&ZO MddzZsOL ™ (P5CS) . -50 GisastsP diden)
fesdzdd $OlOddL ¢6REs s Ofidaeaskizd tzj HEZSsOL O (|
fesddd0 fesdMosndls o vydlbtL wdzzls OkPE OO H @&y
BilssisdHtedY s f§sH Hj2fMlsodjd fsdddijcd
COwBtCMddkOl HjcdHtEHd] zB)" (P5CDH)
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RHCI0TA 4 TIYTaMHHOBOH KHCIO0TH P P — ¥
P5CDH PDH

——— Jleepadayuz npoausa (mumoxoxdpuu)

{ dfBwrj dgasfipd @s juLj ¢ P& ©drd dzO .

vteOdzy sStels i tots dzd dzO sikh j Mise dzvw j Ismw L
aB3d Is sHRtdsqly - Cslstster j] of jteor j BTN dzd SlsqiEr Isr
Martino et al., 2006).} jteo " 2 f Jjtoj dzsmydsc dms dz ydlsg dz' «
Odzsd f s lctsdzd dz/ 6 &z s OBOIs e, dzj sBrSHJ A" 2 Hdzw
Mddalsj L delzj B3 2 o ydlgLissdal dfdelsstsietszzrttex|fiyls 2y J
Edzd f tstels . l dzzlstcd BIbstsatsdzHtcd?2 COlOBtSdzdL 3
ftcjorhoshj?2 Mestsmis stcOdzmf stclsdtesg £ d .
B lsts- HdzHdcd 5B A3 theIsdz@ dzj dzdzf esdzd dzO Yy te4 t6 C
cftotsdzd dz/ ¢ &z ls OdZOIs &

Il kijyddedi wJj el cses sdagffismMiso so OdzO Istsy€ O
i tctsdzd dz o' ff sdzdzv 4 Is dme¢ dze ydlsj dz' dats ts f) d3ts t |
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HOdz! dzgj 2hdj dMmMmdzj Hse Odzdwy YsCOL Odzd, Ylsts
Miste-f MMdilsdz a3 + W W j Clstsd§ tHosCz L dzjNpPtBe;, szizjed®] ytso
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tdf. 4. 1 tdd¥kzdSyd-6dokydets @iedesc §ls Gk

SOC fMdzjHbkjl dL ftjHmsOs dj dedzs?2 MEj s (1 d
or fsdzdz jIs w©sd codidyuiMSsese " Of | tsdzO,
MlstekS s tehstcj Mstede = bkmdssdws, d OdaidsdsC
[dz oBodj COjlsMw o to] ¢k dzeCusisls to & dedinalltg jdfs iR
fSHHj Y Odedj € dijlds@iu@. dzsg® ®UsOfj o sifls Oda
LdgjeejIsdud MEddz MkeMistcOlsisls @ Mis s pdzde§ 5o Iz
1999) . 1 tSzabaGodade Sdyoure( 2010 )sOwlaPd Mo ' S8HO (L
fMlstej MMO fsddd ttjckbddtkjls ¢djlstsydks § s

450 5C b fydesifiplsi ls O oHdDjdeidez’ in o dH j s j dz' fes tzg b,
fsH B dzts st el s g o537 5 M s ddlsOd, ¢ Ofyls O fils
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LONdlsW ¥ jftsd L OMsdj dzdd, GCOLMo20O% Kjckd
LOMNdIsdesy Hj2Mbsoadi, BfidMmreOjdsj dBsHjd 5

1l43RdH EZYydtelz j d3" 2 L OMtsdz ded j &3 ts€ d Mmdiadff Js j dz'

dzdL Sl dzy Sdzw tcdzr = W | dztOdizlsdgtst fighyf tsdlifdals dzj dzd

Mo 52 Miseo O3

t OfMlsj dzedw wslso j yOsls dO L OMmtsdzj dad j G 4 dzj
(dAns), sO¢dn COC: My J esCMdH, -tc Of € ©UM
fd dze dzj Is dzr 2(Miflef &fekis201d ) A sC tc ©2 dzj to HPYStoyfiyftsBdedzts
9" L™ 90Okl ZzOtlzh j dzd J Cdzy stsydztsG s d3d Is OB ts dze
fitejSdmdesy ©sSdMmdjdd) ddfdHse dj d3B tc0Odz,
¢ d m dxsttker etal., 2011).

R dzls j dzmd o dzOW Gjdagj sOydw dAS 9 BgjAd Is p talf
sBEkzMdzse dzj d&zZ0 Gidslsduyi MEdd3 MmMistcj M dz, ¢ sl
HiWdydlsO d ddzedesdteseo Odzdj dBdescdr WdL dds
ofMmjcts, ftotsyj mmr WBlstsmddzlsjLO d HTF mOded W .
HisMisd ¢ dzlz Is L O MyJ IsL H s dnafdyy i Cdweas' Is tvpdzts 6
dzj stec Odzd ui MECdm dodztse di@saludzansaetal d2011) d3j Is OB t

gkzh jmisokzsls HoeO Hkisd MjSCojiMmMlsjtedL Oydd
Odzlsd € MdH Odzls dzr = Witcdzd dzlstso (MEzf j tesC MmdH
BsdzsH d O sEEBOIStcj HECISOL O, HJGedHitsOMS stcB Ols
COlOdzOL O, G dzlz Is Ols d ts dztf NABRHCSHE FrH]GILOQ , 0 W] te®dfislg
sCfMdHOL O) d (2) M §tdish 1 & dzd L C st dzj € E
sB dzOH O h di OdzsdCMdHOdzls dzr az@w Mo GRydrlsls O dzd ¢
stsC tsW j totsdz, Bj ZOIstsdzgd dz, MOR OO, tosdzdds
9 Cdze yow W dzOo tsMitted, B003. d Ht. ) (

1 tod dzd d@z0O W ots 9 dzd B3O ded 4 Istsls WOoCls, Yls t
Witedij dzlstso 9" atsHdls L O tOdiS ddzb n @ tedz® 8z' dd>B
i tc s dzd dz0O, ) stsdz udmdzj d Jet OdlsdtsEmdHC
ftocjH" HEZM Jd3 t6OL HJ dzj , ® HOdz dzgj 2N jd3 3" tsMis
My smtse dztsMmis d tcOMlis j dzd 2 slseo j yOls: dzO fn
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dzd L S sdRtsdzj S Zdzv todz’ R d dijjodeddz’ dz'e T dzsfius@ve W dzOo s
SBdZOHOEIs o' tcOy) j dzdz’ d3d Odzlsdts¢ Md H Odzls dz' d3d e

1 d Mdeslstew dzO HtsMIsOlstsydets Bsdz " ts] yd fdzts
o dzd W dzd W Msdzy o sG s Misted MMO dz20 OCCEdEzdzv y
Mtsd Hddzj dzd 2 2 tOMmls jdgafiPh O  fffdsstsjdsofiis te § ud 2
1 CMMYy jtedd3d delsOdz! dgr = HOdzdz" » d dr ddzlsj teff toj IS

vy a3 dzgy d3gddzjj, dBsydzs MHj dzOI! Gtoj Ho Oted Is
2O L OMtdjdd) dhdil d&ifmbsts Bdij ddalsj dafr
e OMmlsj dzd v n 5 MtcOo dzjflzad® s Bindzj stB deteFiE d3diz
MsjHddzj dedw a3 . MaDfqudiefas M QPHzdzhdzgy 12 Hdzj 2 o
100 B3 ddoa COMmfis@ddlatis 3t dz  tseshH i dey Mdzd J W J dz
Mtsd H d digjedgddad y d dzts iy ¢ i tcd dis waasO oC A, 3Lk tdddL @iz’
O BLcOMSB@L ©.

Lictse j dg OCCEdRBEzAEY ydJ dzdL S sissdzj ¢ & dzv tc dz
sftcj HJ dzj dedats 2 Msjfjded L OoadMmdls sls v d dzlssjif
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MOodzGlsOnts ¢ 52 Cgdpdb tc Ol ts 1 0 0 Of ts i35 ts 0 Nsay G 1O):
Mded 3 § ded § di3 My geizOdat B s | Isi e alzy @lae e 3§ dzdats
otsL HJ 2fpsiogep z di3j toJ dzdets 2 € tNCJl dzls(tHOsy dd0 IS S B®L ) o
mMih jmlse j dzdzse 58 o dzdwW dzedw dzO0O Ekttse j dz W dats dzts
dg COtcMmiso j dedyr = dz® © g ¥ gsglztf , tetsL d3Ote d dz, yd tedz” 2
Bdzs 6 d | dn Colssterda? € tHdsfls dils z & 1 fy) &2V 2] dztiedetsdz’j
Mtsj Hd dagjndecdkzOMdes Kisdhtstow g Hj 2 Mise dd dzO tc O
(RosmarinugfficinalisL.)50 d 100 df NacClI O dzls d =B djHJO d
MHjtey Odzd | W J dets dz' dz" - froffy § rozfsdfjtaldd Is o * * o) jdabfdf
Ctsdzyj dz2lstcOydd NaCl Hts 150 d&f HtesdMma sHJdzs
sBh da W (Kdstsstamietal., 2010.

g4 smtse datsmls ! tcOMis j dzd 2 slseo j yOls! dzO
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1 dz20ydlilsj dz2 dzOw yOfmilss OwWfisdztse , tcP i g PHzd dats B¢ MdzO
Hsfiisdcdzzo -z H SERC sfL s OMY Otedf] dfdfidcg A K Pl§
Yydlststf dzOL sz 1 Isdr  Cdzj sts¢, SHdOC dzO0dzd ud 4
L dzZlssHjteds" d dzgjLtcjdzr j IsCOded SCtsdzyd S 1tz
Of s dzOMmls. lted or MsCts?2 ddzlsj demdo dzsmisd Iste
LOMRj Isdzlzs tetsdz! o I O tzlg ikt hyzizy @@d o d 3 s v
felssCtsd3 atsHT d tOMlseottejdedzr = ojh jMmlse s
(cdHtOoa dzdy)y MSYBd et sC 52 ddzlsj deid o dets iylsfd s
Clsfikzh jimlsodzw jlsiqw ftoj Bz j Mise j dedets tsls € dzj |
dodzse oftseodzj yj dz'@ desozdz j -6 @G&Y stclh i t© 7 dafs fif i

[ dzv  bteOdmf stelsO dtsdzse o twOBEEHd §d S
CMddzj a3r . ANbdzS yde LOGtekzL € o' fsdzdew j Is {f dzC
Cdzj ss¢, Stk 0shdn CMddj Bz. 1 0L O0ds, Y
BOMMi CObdtdatsds, IsteOdzMy stols d,tc zQ dif jd3d jo dzt€ fiffg if izt
5B C &ZOH Sqfdzjezlz C fipfEzh j Miso dzw j Ismpw  yj oL OCIs( ¢
f zOL ©ZOIsdyj M< 2 B3j BBCEODED dz' 9 ' FUBHEZO gztsWsd Ists o
or MeCts?2 Mtsdzj detsmisd Mted HT d k cdzdSsWdlt
COdndztse HEB&H]dI@®ipgdzj dfaj o' L ' o Bl dzdz®T s ff
Msdzj 2 HB ftsotejyHOBhdR Cwdayj dzlstcOyd?2.

lted dzedL Cdn Ctdzyj delsteOydwr Msdzd bda asC okl
COdzsW dIsOR B O@PHsizf 3 o cdzdisWdlson, ntslsw
Ctetej dzWw ydw @iy HE OCCERBEEYYydj2 JiS520Mda@dé tc
9 dzj M dzj 3 tM@IMbel & 2P0) . uwtcOo dzd o OV NE B tawzjdalals O 1
tcOfmis &Cichyd dzjs d3 fivierthgetal. (1 9 9 9 )  ff s H Mfutd 2000z To Y ls s
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f dlsOlsj dz' dztsi] " ftc jBHGcN, fsHAaBHYh jets € (B9,
ftotsded € O8lls CoddGlAAWL 2 cdzd CsW JIss o, sO0¢ d k& ¢
mls Odzts 9 dzj dzts, Y & z € GdzupjpdigfeiciO yal] tOfmiskzh dr s
ftoj CtcOsdo,h A sifiBHCOLER] 90O0jls tBh 28 h ¢
LOMdIlsr 3§ IsOB tsdzd yj i< Na (Adwkrshadi¥zonl986)dzj sts¢ s

[dmis: w  BdidLBY bEREY] 6. Soswdaf, ¢O0¢
ftsHHjteYy do O ls HBo sdz! dztNaClfets frisls) suxded' j ddz HiddtstE a5 da
d dsckzl toj ¢ indditg ey Otz Hifsslsdtekzy fsd §
Is tc O dzfigfietiztg s MW o HYwsBjGd © B'" Mistets Ho dyfHAS J o3
Ciddzd o34 , dzts By jls BT Is! otsLotOM jdz € ¢t
HSC OL Olsj dz' Mlse 1+ C Mls | difipl of dzts 2 S8 j g bt C BXzIs § ds
Is tc O demNfatsde IsL dz0ydlsj dz' dets?2 Tls j {f fp dad ts s dfi I8zt 820 20 ©
Na'o dzd fjTester Davenport 2003)

[ Odzj j MdzjHlzjls SOkt MmisOdase s W&  dzO
fsmiskzg OB MR jsda "dz@lste|djls o -~ Sazgdlblideg L MY J yd
C OdzWdZz dz€ y d 5 dedCtadoBaa®p jqifisf ¢ tsdePjydtd o tCtoky O
dedasof ted dedL S dn odej M dedrn € s ddgsisdeld tsO@wds2ds € G
ydteir mMyfjydodz d j Codzdjerj €0dOdz - ui®jft
dzj fpd dzj CIsdo dz' j € Migsgristekd20Q). N B @O dz'j s lg s Ols !
Cdzj If f scssh + 8 M j ydqodz dz' =  $IKURHAKIKT ) LCE tc O o
Istc Odzf §f tstc BKTdswO dafntf stels j tots o OO ji O DisapPalk
G dzlz Is O dg/@dseaseatzal., 2002 Deinlein et al., 2019 . 14 SBIstster | C O
Colstste’ j o ntsHW (St fiytdsedg’ dzddsa dzj j dzj SIsdodz” j 1
BdzsC dtetse Ols! ¥, (s "flsezstc! ttOMmlsj dd?2
(DemidchikV. Et al.,2002).

vtej Isd?2 f ikzfgkkzfuddiNakdtstcOMmisg dzfsHe o Ctstej
Oof s dzOMfmls . v OC B2 f Yets et alB (1609) ff s O LU sdz! L &
Of sf ZzOMIsdyd ME et W dzkztstcj M usitcddsRiztzci O diistdinO ) dHiss,
wOMisj dzd¥ t©dMO M or M4 dldzi 5 eizf) 4 Betiz§ | ESN A
Of s dzOMmils. | Odbpyisdzj jB alz tb HfkiRlosy QNjals o tOfls
Yd ted L d3d @38 jet®par , " M j dzd " © 1 dzHBBH J tod3] . Clsts
ojlgpdzdw Ctstedzy, CtdydeoO Ctstedzw ddzd f tsce dztsh
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fesdzd yoj dissmis ¢ d dzls O € Is dats 2 L to] dzts2 1 dzH tS 1
Of sf zOMIsdyj MSEsets s HO e Mmisg dzfdglz ytfj s lists &
U Q¢ dzOf,tGdrametal. (1997)f vy d s Odzd, vyl ztc Gl 1§ 5§ 59
o HJMmwis! tcOkYf "sjstdef & §, Ud B

1 otsy§ fishijls z fvodjtsiddts o oNatcOMmidj dgdejs tcOMmtffts H j
tcOMmly jcdgd Unisste s e s € ts5dzls to ts dzd te Iz solsfigh .y O dsts I 19 ts d&
HeMis09 ©d f BadgOocud d' rdEH2 99 1 f dH jted3Odz: dz" j d ¢
Cstedzgw, BOXOdN &@iyHE ftedlstsitsdz d BGlsisC d3;
fdtejH HBMisdyjddjd tsBjetses d nttOdz ded2) d -
g ydies Edt yd sB j b dsodfmy WisH)d dgidedjls dg ~¢ mdafmls v
(0fted B e, MisO&) n o fzGPE Ytsm0) ] torn detsls!  dzd fls
stcOdmf deOydd. [®B"j ddd efmj dL 1Ilsdn &I~
) dzts e TgsteEDavenport2003).

sdzs yjoOv ftotspdzj B3O, SCobFtczOMBg] @i §, tcOf
fSHHJjtey Odzedd dedL SB82 odzklstedC dzj ssydes?2 € tsdzy
tc ts dz! 9 {LIssd3 ftesyj My detwOsls He O B d&zC O.
Na/H"NHX1 [dz sBjMf judeaOjls HjltsSCMdSOyds dtso
99 OCEtsdzr . Jlststets? B dzsC dzsC Oz L ts9 Odda MO 1 «
Odzlsd ff tstdiEXiite [ sdzlz yJ dz' H Odzdz" | ) fsdz L Iz ls
Istc Odzi § tstcls dHXHS dBfj@zCadtso dzj C O Isfpw o tOL o dlIsdJ
tcjezdzw ydd d tsdzddmoaguctgetaliz 20t3d).ls OL O (

[ IsHjdz dz § C B tsdad dzls* mdmisj o3 Csdzj sMmlk
MisOlskmMO £k t©OMIsjdzd2 o Efmdazscedwas L OMisdz dzd
(Deinlein et al.,, 2014) Yylsts HJjd&zOjls yjdzj MstsBtcOL dz' d3 to
CteRBsdRZOZs thicEo W ®C ftctsyj MMy OHOfIsOYydd tOMmls

1.5. (tsdzr Wdbtsesthsdztse o Wstddtetse Odzd d
10 fteslswyjddd oeMmMjcet ydL dg dgdesects yd & dz
fsistswdzdes L d3j dgv s h j2Mw MisjHr .  sMBE] dedzte P
d 1 SCsdtsedudimMedy WOClktstr . J ftesyd My 1 8
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vdLrdsasedud mMédy, BdtndBdudmMédy d dBBtsdzj S|
sflsddizdL Oydd der twOLoadlsdw d or yde Odedw o Izf

AdlIstsc tstc d3ts dzr ftoj HMIsOo dzv s Is M6 &IV KOs Has
wOMmisj dd?, t5BdZOEY jdd 7 o ©OMjddvr o &
zO ¢ s d dzd iy H Odzdz" J s Istsd3, Yylss fwsylsd oM
OBfMydL so OV CdMmdtsls O, yqists€ ddad dzr , Ok ¢ md dz
MOodzd yd dzseo O d ¢ denedsitsin d dzts s j tetsd H T ZyOmlse z¥
tOMlsj dzd?2 d OHOfbOyYydd &1 I MBOHGEHES R N:
Msjtfjded BHtjHjdzVjls Mtslsdash jded] Wdlstsctsted
Vdssetstocliicdzse ( OBMydL soats?2 qUdhh@pbkmy § @R
Ztetse J dz Hteze dn (ydists€ d dzd dzts o Okz¢ Mmddzso )
Pedranzani et al ., 200:; Babu et al . | 2
mdzd » J dzd § Csdzyj dzlstcOydd, zOf tod d3j te, BdBO
dL d3djddzj dzB sdz' h tsG ts Ctsdzd yj Mlse O tcj G lzdzw Is ts tc dz'
fseor hOoshda EmMlsts?2 ydoe sfmis: tcOMmilsjdzed2 ¢ L OM
CsHdtlze h dj IstcOdzmC ted f yd sdzdzr J WOClster
9" MsC sOW W NEdE gl telOdzff stelsj tor B j d&z€ d ¢ d&j Sy Qizis
L dzHstic O dzfn e dzd € s dzOL 7 CGlzd S sL ddzlste OdzW § s OL ™,
M &34 2 Mise s B j dz€l s o NIstnfatsetplg 2812). *

[JHAZO dL thdtsoe dzr » W k2 dz yteg 2 ¢ R tseo tisH dzt€
tcOMlisj dzd 2 . J dzOMmilssw h jyls tso tAjIdgY WP disspwd
Cdzj ssydzr &8 Mmd ¢ dzO dzts o3, s smtecj Hs h dds + SMf tcj
LOMBdzj deds d oBHdtRBEz HijWdydlskz (Zhang et e

1dSBlstste’ | cetsteddtsdz" , 1OCd) C0OC Y OMmditsdatse
sSCOL" 908 Is LOMNdIsdy 2 jdedf § € 1©® twd Is L @fgt$ dzd ud
WslstsmMddelsjIsdyi MSdr fded3j delsso, S tsdzy] dalstc Oyc
otsH' d BJ &CO, d Mmddd NGQraad et al.p 2000 Nazace} al. 9G11;
Saeedipour , 2011) . 1 O dIsdzr 2 LW W Jd s, F
GdBBJ tc] dzdzd dz®z M fizlzszdd MdzslsT B EZMdzse dzj dz
fiesdzddz0O (Kaya, 2009; Ahmad, 2010) d Ekd3
fsLosdzvjls ©OMIsjddvd dMf sdz? L s9 Ols! eoaBHE {t
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sO0CdB SBLOBKEBAE Ydstd®ydlsj d ds2 s
MsRteOdwls! § &Omlsdyudesfmls: o §tshlstwddzs L B ¢

151 1 wOmmddshlsjtsdH’ d i (sl Slsssd

dlsjtesdHdz j G ts tc d3ts dg'te O fiphPdndsty igds| Rtetsd H T (1
ofMmj fiplsilasidg | o dzdwdedj d2O wWOLoadlsdy tOMmMIsjded?2 o
ftestcOMlsOdzdy MjBWdz2 HB LOHJjydoOdzdw MmlsOt
dL Bj dgv¥ s OSbdodetsimis! W ]tsdiiagld ®az, @f g @dz
B &Stso d dbkzCdj ddtser MisOd i @sis,dzts § J ozt 15 f
9" LT 908ls MHoaded o cttodiitcdzOdz! dats d3 ttOazO dzfy j
MoK &3, MisddzdzdtelzY EHdddjddd d HJdjddj
Bajguz, 2000; Friedrichsen and Chory, 2001; Lisso et al., 2Bf&mnan and Savaldk
Goldstein 2013 . Clsd MHeaded dzO Cdzj ssydzsdy bktctso dz
eOMmisj ddy Efmddj ddjd sMsO d fsorh jddjd
et al .  df@9Q9@; H wic, 1995; Szekeres and Kol
Khripach & al |, 1999, 200 3; M'T'ssig and Al t ma
SsOtdzOykz¢ d Hte. |, 200 2; T a n LChoadhaeytet ah,120)2 2 (
dtcj H ftcj dd3lzh j Mise BtcOMmMmMddesmisj tetsdH S0 a3t
BJ LY OMdtsmis: d fQYsts i teacfditsdirpise d yg s 'dg L Wi g ¢
Ctsdzyd delstceOydw n fs5 MmMcOo dzj dzd & M Htkzedd3d
(Khripach et al, 2003

ltOmMmddzsmis j tesdHT wWodzwe Isipw C dzOMMtsdz tcOf
MstczC Isktcdzs totsH MIse j dzdz' - Mmis J tcts ddrCis) jd§ s i3S d
ZzOMmlstswh j i otcj d3W dpise dzf B ts 8 BRE)ME shis j ctsdH B
S5l tsdzj MsOdzetsor 2 MCjdzjls (tedfm. 9¢) (Baj guz
HtsfMisdc Oj Isfw BdZzZOGtSH Otcw tcOL dzd ydz" &3 I Iz
WikzdC yd sdzOdz! dff szt ey ¢ od J (Baj guz, 2011
OCIsdo dztsfls f8COLORO Id St Hdzv dzgj Cslsiste

9 C dzs yoOw B tc O iy iff dizts tdz@ R ) d dzbsalts{dyts B 6 O MAng] dzts dzd H
(Khripach et al., 2000; Bajguz, 2011).
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28c gsB tc O M d dgts dzd H

|

t d Mm5. ¢ MistclzClsztodzOW -AiEigjdfidsidzO05 U sBH OW
BtcOMMmd desis j e siflats$ Iszcdz j W ts tc d3lz dzr
ftcj HMIsOoadlsj dzj 2 BttOMmMMddesMmisj tctsdH 59 .

10 f§ tsfMmdzj Hdzed j Hy fmwlis! dzj Is BdzOGtSHOtW
fteslsj sd3dz” o3 d fidrodinih HVotdOdadOvdd3 fd ¢ dzOdz! dzr 2 f kz1Is!
ArabidopsisthalianaB tc O dzesmis j e H T o st ted dzd &3O Is
d3J d3B tc O dzdzts 2 zZsC OdzdL Oyd d, sB G OM j dzdBRIBJ C
(brassinosteroidnsensitivd. ) ftososHwh dj Mmdc dagzisC ¢ls ¢ 1 ¢
f sfmtc] HMIso B3 o dzzIsted € dzj Is ByddrCrs o r (RO M CoQ@ HOJod3 1S
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otsodzj COjJ 3" = € ddzOL , WsmW OlsOoL , W Hheelzaln Ist
2011).

BRI1 dcetOjls Cdz¢ yjokr totsdz 9 Mmdc dzO dzd dzc
OCIsdo dztsc ts G € zgsts tz@Q dz' dg dzj H 5 d3j dats of3 fted o tSHC
odzzlstcd C dzj ssydesets $ddzOL detscts Hsd3j BEOL (BRILY tod
kinaseinhibitor) . [ Mo tsB s HBKI4,"BHIT)' o sOd s H | 2tdnjlsuyp]j Hf jldss tof
C d dzOL dzts BAK 1/RERHB @RI1-associatedinasel ) d ,H GO elfesmdz) H Iz
stcOdemW sMW stcd dzd tets 9 O dad W 3, OCIsdo dtctso Odadz" 2
odzzlstcd € dzj Is sydz 2 d ¢ dzO dzd dzc . J ZzOMmlsswh j i
C s sdzj dzls’ stcOdzifH € yd d BteOMMmddztsmisj tetsd H
C Ot ¢ Md fBRIfLIs frHz6f Y (BRSL ) , Gozd ¢ 585G J dz-3M@3PH3E OL O
f 5H 5B dzOW BRANS&EEBITE-2 BIN2 ) , W sBRIDIsSOE tOtd BSOS tc
d Ho O btetOdMCdlf ydsdzdzr ~ 1 & PIS tsBWdPgBZRB )c DD fig fif «
BZR2/BRI1-EMS M &z f tc j fBESIE (CddregnuiandRussinova2011)y) © tod f§ &z dz€
ftcj HMIsOo dzj dZO Mnr j BO § jtoj HOYd BteOMMddatsmls j t

A BR level \ | B BR level /
BRI I ‘ BRH
p—— | BAK1
I
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HaJ di3O jtcj HO B tc O dzisdn Is 3 s ls T (
|3R|1tcoflzfc1ﬁ o%%qagéqusm %]Oe[ywo fr]% UE‘T]dz,ciB c!)ﬁcﬂlso%sdzr
qu; H 5o ORIN2G QESISRINZ| dff tsi  dzdBERLj IBZR2/BESL, C sl
i fr]gtsfr]tSdef fMowL'™ oOk! [ 3 %-32343 Ak LOdHE Iz 4l
HJ Gts Hqu’& f teislj stz st Rl C?oq dJodtclzj Is
HgMMBydOBKE & GhodcsdjtdL Oy B/IstGGBﬂg&Lisfr]W1
¢le§;asi0 RI12 W EhY SEHSKY B islsse 2 BEUIBEW] lz.
d dze d B WZ%’H_J&JL HJWtsfr)wtsthdzdtGH}ZRldzaﬁRZ/ggﬂ f) dz
5OC y H] sy Sed &y smw o 5L BS) dzts PPgsk § 1 d3
rJWls#r]Wlsthdz BZBRb O @BAR2 ] 0zOC Ofdgfo @0 WHisj d b
BiOMMd dasmls j & €adreaniandRusdinovp2011);



vtej Hd Bdese sydmadzj dede’ = W k2de$ yd sdzOdz! dg' =
stsetsj &BJ Mists L Oded dfGsjols " Pds ! ) fzthfip s daty| fy lés'f) Is
dzj B &zOG 5§ tod W Isdz' dg " =R ifisjdizO dNstei@ dgy Oded s o § S5y
dLB" ssydesdsz L Ofmsadzj dzgde d Ht. (Bajguz and

ltcj Hf sdZOGc Oj Ismw, yYybts Wosttdddtetso Odzgdj L Of ¢
ftcdmikzlsmMisodd BtOMMddsmisj tsdHISON dlos Yy j tpp dzts fr
BB BBteOdz d dBj BBtcOdesfmow L Odegdz" » MlstckzCIskzte (s
mted f Oy, 1996) . ltetslsj S Iststedzts § HJ2Mlsea dj
Pd steOMmistezClskztel Cdzj st jL W ddzdzO dd MmO,
dzOtclzh Oj W j @ Whjfjded (15¢jBOjO O, 1991).

] sdztsy dIs§ dz' dzts o dzd v dzd J BtcOMMd detsmis j tets(
B jls BT Is! MowL Odats fy Iz frcffdzidgidcCteds ¢ fag cigfptsidls jisd
Fe, Mn , Zn d Cu), o J dzd yd ded 4 &3 slsdesmd s
ts Is dztg figlef Ishzts 6 5 tctsmils O, M s d mMkzn 2 3O fi)
WishstsmMddzlsy sdud MSdr fdedid delsseo, ybsts, o ¢Ctsd
ftesHEZSCIsdo dzgsisd tOMmMIsj dzed?2 o Mmistej Mmtser 7 kM
2011; Samira et al., 2012).

l L dzOdasiR j dgls j f j dzd , LOh dlsdz" 2 1 WWjiCls 14
Odzls d sSCMdHOdzlsdgr a3 + WW jCIstsds (Baj guz, 2012)
Md d3v dz ¢ k Selsteftasric O d desdzd Hisds f sH Qo dzv jIs ff j to
ftsor hOjls OCIsdo dztsmls O dzls dfislE tinjd te OAEE Hd ) 3]
COlO&zOL T .

M 2 ftOClsdudmMéd?2 ddzlsjtejm € BteOMM(
sBMEzyHOksM! orhj, drn Mishmtsedsfis! & {fsorh
d ftd Mmlstej Mmi. [HEZOSC B dz2O0 HOdzdzr 2 s d3j dal
M cMissdz] sBrsSHd B BKGOB OIS 9§ Ols! tcOMlisj ded v ,
tcjLbEdz OISO o BEMmizsedwa HJj2Mlseadw dzj B dzOGts
L OMmtsdzy dzd d . s tots 3y ss6 s, 9 dz0 Iz y dzts 2 dzd Is
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slstcOY O h j 2  odzdWw dzd j Mistcj MMsd " Ztctkdiake d X d
BtcOMMddesmis jtcsdHBse o tw0OMilsj ddw = .

{Mee" 2 deEzyejdy Zyjddw WdLdsdsedyud msd
ftoslsj CSlsstedzsets Hj2Mlsadwy 1o WPy @GBOs deyfh Ig ¢
sjrndzdyj MCOvY CEkdz sktcO, ColsstcOW o to AeddonO j
MistcOdz (Pokbtged 80 dzd § 1 Wk dzH Od3j dzls Odz! dgr = 51 dzat
fsLotsdzdls t©OLcOBSISOIS! detso Iz © Isj ndzsdztsc d &
tcj OdzdL Oydd OHOYIOyYydodzdzsets §tslsj dzyd OdzO  te ¢
1 Sy dzE Ol Oydd dzigapfimistsdzh j g dgted dz3@ L O dzj dzdz" .
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| 208 Qv t RO I3 R Jrulfr3z RrRuedfrrflorRrRe

21 [BiI jCI dMmMmdzj Hs9 Oded W

RMMdzj Hise Odzgdw B " dzd 1 totso jBrassiganapds. tcitsls
l i MsOte COdZOHMEB2 Mjdzi Sydd. [Bhd2 9odH yo,
Clsts BHddsdzjIsdzj § IStcOo W dzd Mis s T BsaBdirkceadzd ff sig Yy 6B
dapparales ¢ db@diyfirpdaneae s lsj B j dz@ OolrSiPsisfisd. S5Dtste o
Mlsjteydzgj oas?2, ~rBte" 8 tOLodls. 1My tOMmis] ded d
dzd fyls+ W oz (fehpisti® wiats | L
qd3d s Is By de tjHEBY
dzd Misd Wwsls dzdtetseo dH dzr -
zZH dzd datlz@edets j sdz" = (9] tc
0 Cdmis: . Ko jlsCd dgj dzf
BJddz jJ. dlstelzy& §0 H fizdg )z
(304 dBB), MtHj OMNd]

{ 5Hd O §@adjimalL j dd
SIsCEHO dz ttOMmf tetsMmls te
Htclze d 4 s tc © dz'
dL o j M¥/jld if§ O.

{ Of M eOmj ddj Hd
nstetsh s ftotsdL teOMisOj s Id)'ﬁt ©mis dZd“BraSB@mafnL@zc;

o WOLj yeojlsjdad
1 tod CstetslsC sd3  Hdzj ) | O

(http://www.biopix.com/rapdrassica
o J dzd yde O smw, O MmJ ¢ napus_photet3536.aspx) sMhls -
fdedy ©4 smw .

t Offin Misj Mise j dzdzr 2 @ OBV JHJY dztsd H, fre20d L st
GJdzhdggd COf zigldr8, ( Zu ydzts A3l tcjLEzdz OIsj f On
Zmls Odzts 9 dzj dzts, Brakstsa "I iildesH Q otmadls)Ms BB rRI( 9 | Mis &
Btsdzr hddzmlsots ftoedL dzOQ Haf d o dz®@ fiy dzp s kA3 1€ R tfits s
oL d@Isy dzf IsteOdzmMeted MMdd d OHHdIsdodz jJ + WWJC

1OCIsduyd ME 54 dmf sdz! L 59 Odzd J T tefCff"injGe O W,
B IsOzzEtee d yd m&¢ Ow , 3" dzso Otej ddlp 8 (s d3' Chisdy s dadgtd
t Of Mser 2§ stsiskz My o y do ts5ICslidetsand o G ts BEOE: ¢
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] fefdjHdyj otjd shser2 ddsjtjn ©OfMEt
B d 5 H d(Pokatzlg 2014).

2. 2. vifdzsedw or tcOh do Odzedw tOMmiIsj dzd?2 d

2.2. 1. ] 6 s to O Mfigl© daff 6 ts thytg i3y Bas af to s

CCMf jtod dgj daelst  dzO@ yOhCOR 1 jlsted ftosotsH(
NacC], orL" 908 hdnQ dzj ¢ Olsd o dz" j L WWiClsr 7 (>
BtcOMMd detsls j tesd H 5o (BtcOMddatsdzd H O, L dBt
ftoeswodzws hdrn oL sy digj L Ohdlsdesj HJ2TMlse

uj B 20 ©LOIMO o jterndtsiisds MisjtedddL s
fjtjdshddd d&@d Hdmisd okt Odzdzzs ostHEZ (¢
ddzd tOfMlse st B tc OGS s j[tay dzdmaO dddl Of tstc OMls
L OteSH' " jotsets fflaz's dz¥ € dsdpifiass sis

2.2.2. I" 60N doOdzdj twOMjdd?2 ©OYMO o ¢dt
bjBj 20 MisjdddL o Odd MO &5 ©OMso &
feswOh doOdd o §jtddlsj o Ijuyjddj 7 fklkst
fJted dzsddzd IsgdBod j 1 MsmizH " YJ D § E@AMCOES, | o
Zz20 MmsmMikzH) M §dlsOls] dz'da® Hy Gngre) §O 51OSEHA2G) dgpcD
fesosHddd LO®Rjdk §dlsOlsj d dscts ©OMkss SO,

sO0Bdzd yBMb 0o dsHdW dydteso Odzdes?2 - dr@XkH Jds fgz
(ttx =) 6,5

stsiizf sdzj d s tsdayj dzls to stsi3f sdzj d s tsdzyj dzlste
g HT RS fMted HT &<
KNO; 3000 H3BOs 9
KH,PO, 500 ZnSQ,-7H,O 1
MgSGQ,- 7H,0 500 CuSQ-5H,0 0,25
Ca(NQy),*4H,0 5000 (NH,)gM0;0,4-4H,0 0,25
MnSQy,-5H,0 2 Fe(NG,),-6H,0 12
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t Ofmisjdzedw o7 tcOh do Odzd o ¢ Odgidis jr Wedrjisie tefts
Hdzj o dzts? I Y5 Aotz oz @Bas 2 NBSHSdZY dls | dz' dzts
MsMlsOo dzv d&zO@ 12 yOmse ftod ddzlsj dgnd o ddryi lsfi ot
dmMf sdz! L so Odzd dzOIsted Jj o' J dzO d3feflux (@ W dnRGBHG s+
t sffydwh)desdgls: « 250 Ui (§8 .2 [dOE | dede®flsl,
ftcdBtstetsd3 Quant um/ Radi omel &%,/ HAUDIR)IMagHair] .
Quant um wapR.dzr LI

vyjtoejL 3 dzgjHjdzd o' tcOh do OdzdwWw tOMmlsj dzadwW
d dzls § dzfd o dzts G (NaCi) O fgz®dzjeddnts ® stc + § d B tc O MM d dzts dzd
LfdBteOMmd dzsdzd H O SOYHT § 7 MmMEkzkts¢ oBLHJ?2
tcOMmilsjdzed?2 (HEJdk MmMisjBdvy d ¢ dztsh OH! dzd mls*
wWdSmdeses Odzd tOMIsdlsy dz' dzr 2 dz@isd tcf @adzd B dz G
Ctedlsjtcdjo BlojlsO tlOMIsjdzed?2 dO MBdzj o2 M
ddzlsj dzimdo desmisd ity SdMmMdesets ¢ dMdE dzdie z fazg
wWdSMmMdese Odzd Y dHSESdAd OL tslstsdz; H dzw dL d3j tej C
fJedsd dzelstseo, WPphpkadzstzy 83 sy Hddzj dzdB %d 1 b @AsH
rdzv syJdz€d oJ dzduyddz thdslsdyud MStset fslsj dz
tcOMisj dzd?2 L ORBSEOYE p OW dztf jedzlstc Oydes dtsdetse daC
or mMkh j ddzr 7 dzd Mis+ w o, Hdzv e B B Gf) ipd dzts filplds
dzd mils: w W dS¢ MFtO®O dfd difisd  dz' dets o' fMkzh d o Odzd .

2.3. J[ftjHjdzjdd] dmsteWtsdsedyj MC g | 8ddzobzs
tcOMmlsj dzd 2

it sMssoar j fCOLOLjdd ftostesMmisYwazj W dzd dz
dZzf 52512 (s {f1, | OO BY &' ) “iotgjcderddsdod) s ded 2 Y]
M fodsh s dzd dzj 2 € d. 1 dztsh OH ! dzd Mistso 52 i
B3Oy dz" d@3 IstcOW Otcj IsOd3 dzd mis! j o ; dzd s+ w B9
oLojhdoOdd d, dM-mrdokd, dayhyd s hd dd
zd mils' j o SHdSets tOMmlsj dad v . [ dzw oLOjNdo O
OdkzOdzdIsdyj mMe€dy ojMmMr Sartorius CP 622 (414t
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SOYH'"2 90ttdOdzls B" dz ftej HMIsOo dzj dz Istcj d3w
1520 ftostesfisCseo dqdzd 5 twOMmlsjded?2. GCYMB] ted &
cOL .

24 ftjnjdjddi M2 d MRt &OMM

wojyks d fkoks BdtBOmMME tOMisdls] d
CteOod®jlstedyujMSCdd *&jlssHsd M foEsh! & OdO
(liteBOdkd"). wbkoks &OfMME SitjHj b dd 6chd
o' Mkh do OdzdY ftoed 70U HB ftshistw ddsets o j il

25RL Bj toj dad § 150 t5H dzflzdrezs f) BdzsR C Q@NBJ tOMisj dzd
UBHjyOdd] oBH' (% Bl M ts?2 &OMHr ) t
COL &zsflsd Mr s?2 d Mkzos?2 BdsdOnmm, slsdaj fij da

2.6. [fwjHgetw st jIsduj MSdrs § dcd3j dalstse

[ dzvw tsyd dzf d MBHj ey Odedw Weslstsmddzlsd Isd yd M
cOf M@ 0 dOMIsdcPuags ptcCj CHfJjdHstecW O M dzj B
Eedzj CSdMmMdzsets COdzr yqvw, X old00atzfs) daGs ¢ s S dg kg Glzda
Y J dzlstteddite ts © © dzd 10 Bdddz ¢ ted 13,5 Isr . ts
AEppendor f o, 0OHSMdgCszdds)e. NJHSSMIS! i Jted dats
CyfjdHsteWO d HBoatsHddzd SCtsdzj ydzr 2 B jd3 HI
f dztslsdetsmils: ftotse ftod tWOL did) - § Bdey 208 s fiz0ds tst
(Genesys10SUWi s Ther mo El ectron, J|JtdzOdedqw) .

stsdgyj dzZlstE @Yz dzglstse o Mfdtelstsoats?2 o' lswy
H.K. Lichtenthaler(1987):

Ca=13,3606421 5,19 Dyyge

b= 27,43 Rugd 8,12 Dyea2

Haip=5,24 Dygs s+ 22,24Dgss 6

Ce = (1004702 , LI3H7 , 6)4/
209

¢ =V/H00n,
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CHO-SCBdeyj dZVEBEH Y o5 1 Sl BB BOKLOMisdlsj d dzgs2 ¢

2. 7. [fQtodH]dzg dzdj dg®Blsitg dew Odizd IsQ dpdfizttizE o tc OMis j da

{ftdHjdjdd]j MmisHgOUSHERRETO dids@ifde] ded 2 § 61
B IssHE | ke dds?2 (1 ME5)s.6 51 GOmisd(ls | ats dasiz
i50 d@G) L Odzde Odzd Mdsd M+ ¥ CBdey delsted totso O dac
Cdmazsls d thMisOedvdzd dO Mikzis¢d. -400A4sj tkd tdd3" §
Bi o San (] Olsadw) ftcsB ' ftcscte] 9 Odzd 3 yo
Sh ZzPgafcOMiso stcO® HES Isj &3 jtcOlskzter 150Au i® CC
COf je@@fmlso stc® f jteBCMJHO o BHBWGISHO

2. 8. [ftwiHjdzjdedd ddzlsj demdo dzsmisd ¢ 4 ted € d fdat

Vit & dhydesig dasfG dzdfdutse (1 []) BftdH]dy
tod OCIYdrded ( BOsdztso ™ 2 HJdOd HjedH) d 9" Oy C
1 Issets dMmYf sdz' Hewred@adcer( BP9 BBH , Cslsstc’ 2 thdetsoe
SCtOh jddzse s SR dzj SMO BaBEEC M e Pt

[ dzv S§tej HJ dzj dad W d dels § dzfd o detsfls d 74w
tcOMmiIsdlIsj dz! dzr 2 BOIsjtcd Oz dBOMMEs?2 250 (051}
stedrn dzstezC MEMmdes?2 S dMmMdzslsr M CoOtoyjo"™ &3 § 4 M
10 000g o Isj Q) dgq jdzls o dted fid Wlegftce 3O Janez ki |
+4Au. s 1 Bz Mz jtcdzOOdalsO HBB OO dzW dzd 4 d
UMU. 1 J0CSydodedzgzs Mmd3d ! ddeS EBdtetso Odzd o Is
dJd BrMmstets tsn 2Oy HOdzd dzO dzj Hw dztsd up @edey d 2
10000¢g dzO YJ ddsdce.W G § sdzgjsdzlstc Oy d ¢ )
MydSbesWsbbsdj sedud MSd, dLdijweww sflsdy ns
deds o dzf MY judWdud mMStsy YGoikzlsdzj dzadd tOMmisot
M j CtosW tsls s Bl Isde j (OdzFtwds c o |

t OMyd s MtsH jtey OdzdW¥ dBwOzsdzso s ts HJOdz! HJ G

(5 o= Es321 Esoo

C=5,J/ E A L,
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GHJTCAdeyd dzstcOyd™W [fifo¢tY Is3f s OW (i Hizksdsddfds f
flsd &zy0 (Hdv BHeBCcHY dudj ds 1dgEgky cdEs25 L ¢ f

BITA s

2. 9. [ftiHjdzdd MtHjt) Oddwy MotBBHCISAE!
CCMteOSydt d tSftejHjdzjdzed] MoBBSHMBSEES {f tosc
(Bates et al ., 1973) . 1 Qo jMEE tOMisdIlsj dz
NdqHEBB OLtslsy, §j%lg dmd @dzd e OdzdetsB d tigdz H d Ml
stsHjtoyddiisy fHtosBdtcCd Isted t©6OLO HtsotsHJdzd +
[BtcOLtso Qo e mw orlswyClk Wddz steseo Odzd o d3J
HsetsHddzd Hts 7 d&dz d © HOdz dzj2h jd3 MY s dgdz
1 CMstcOCIsO, 1 dddz dzj HwW dets?2 ESCMmEMmdes?2 CdMmMdztsls
dzd dzc d H o dzO0, 240 &z &fz i Hw ds?2 EBEChMHEmds?2 ¢
sduyuddedy 1 yomo dzO SCdgwh j2 otHWds?2 BOdz .
HitsB O9 dzW dzdd Ml d diztla] teHs 9 O dzdzts 2 o BHT . [JfIsdyd ME
sCteOh jdzdzr » tcOMmMlsotstese dL d3d e3P dRp &Y j CIg
ftoslsdo Ctdzlstesdzy ffted Hdzddzj oBdzdzr 520 dzdi.
W stcdzlz dzj :

v =AKAV(mALO0O0O0), GHJ

vl C sdzyj dzlf tis®gaffizO, RBEBsdzr / 6 Mmrte. BOMMrT

(isflsdyy MSOw § dztslsdetsfls ;

kiCs1 WWdydJ dzls, ttOmMmydlsOdedzr 2 5 COdzdBts

Vitsel jd§, HBs Ctslststetsets HtsotsHdIsMw 1 CMistcO

midzOmMmMoO dz0e j MSd, G.

2.10. [tHtwjHjdidd] shdsksdyi Misets f slisj

g4 3W Hisdzd d @ff)ls gedethB ' v Otgtstc Oy do Odzd o f ok
Isj B jtocPBRzBju. 1 thd] ckksOdes Oddw twOMisdlsj dz
HdzZv fsdizzyd dzdw Cdzj ssydese s MBSO, yd dzstedw iz
dZOH sMOHtsyYydzz® Y dHC tsfls! fjtojdSlipd ded i p iz Mk
1 mj BOdzdf dzw ydd fttsotsHddzd d&O dz@ HE. [ m
1 CMMEH OISO sftejHjdvWdzd d&ZO StdsmEtsfdyud MSEsd
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LjtedOdzdv) . ltd bt shdslsdyj MSd2 §lsjdz
¢ dzj Is s y dzts cos] YO . sfjdislsd yj M se s § Blsj dzyd O dzO
{MBssdui MCd2 (lsjdydod ttomMmudls’ e Odd
Qtsfds AP, 4 R6 H j
QPi Y tsls j dzyd Oz H Oo-2zj 282 , SN OB =
bR Ctsdayj desteOydw tshBRslsdyujmMSd Hj2Mlsokze hdn

2.11. [fwjnjdjdd] mMtHjupddd -GcOigs o o dz]

[fteiHjdzijdd] ttOMsosteddi -« WJjdtsdz dz@ = Mk
A Bdzdrdgodzd MO (1 OetsMSddzO fp MtsOoels. |, 2003) .
CoBsEjddLdJiecsoOdzd o 1 Bz 96% M dlsO, {5
fitedtsHdyud MEQW .o fils@dy'jrdd yJj dzsted W Zcdtetseo Odzd 5
Mz j tdzOIsOdzls MBHj ey Odz W J desdz dg" | Mt HJdzi
HSBOo dzwdzd 0, 125 dxizj dedoffnds,o ts 8 P te jadsjd2d fleO0O dzd
HEBOQoadzwdzd 0, 25 d3gdz dzQ@(; M jLdBdEpctsH dicdddn) Iste st taf? |
2 . H vy jtojL 1 y ftosB" Yy dzsted W 26 dtetso O dz
f dztsls dzts iy Is - cOMlseo stc® dL d3j oW dzd { tc eB03 1Apé&, dzd
Cytsdedw) ftetslsdo € sdalstetsdzv, MtsH jtoy Ooh j G5
H4SHJj ey Odadfjdz" o j difjgsig Hddzj dzed?2 o B¢ e dO 6 Mmr
dmf sdzr LsoOdzdj 5 S OdkzdB s sydets?2 Ctedots?2 s
fiteiMudlsO Hdzw tkisd dzO:

v =AKAVJ/MAV,A1000), GH]J

i Csdzyj dzlstcOydw W jdetsdz! dg' =« MmMtsj Hddzj dzd 2 ,

(isflsdud BEasmEda;

kiC st WWdydd dzls, tOMMydlsOdzdzr 2 s € Odzd B to

Viitspl jd3 L sOdetsdzO 96 %, d3dz;

VoisBl j B { sOdesdz! desegts + CMlstcOCIsO, oL VWIstsaE

mi 30MMO dz0e j MCd, &
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2.12. [ftejHjdzjdzdd MmMBSHJ ey Odzdw W dzOo tsdzts (

dtSH jtoy Odedtigd HisleO otistiidc j H ] dzv dzd 5 B ssHE C
t OMmisdIlsj dz' dz@ 2 BBOjtedOdz (100 dic) GCtdiIse dzd |
L IsOdesdz! desets 1 CfMlstcOCISO HBBOOa W dzd 0, 120
Odzs B dzdw. s L IssBBz tOMIso tstadlrdzsHirOs G dAfv g j di4,
Isd ud ded J 0,5 y ftd ¢ tsdi3dzOlsdzs? Isj &3f § tOIsk
dL d3j W dzd dzO MY jBBBSY BB, sefsBd”) f§6d 4
MH jy Ooh jets 1 IsOdesdz o d3i Mists 1 CMistcOCISO
cOmMmMydldny o@PMAffisdz! L so OdzdJ &3 S OdzdBtetse sydats?2 €
Cst WWdydg dals ndzv telzlsd dzO:

v =AKAVJ(MAV,A1000), GH]J

i Csdzyj dzlstcOydw W j detsdz! dg' = Mtsj Hddzj dzd 2 ;

(isflsdyj MC OV § dztslsdetsfls‘ ;

KiSsit ¥ ¥., ©OMmydlsOdedz” 2 5 COdzdBtss sydz

ViitsBl jd&3 L IsOdetsdzO 9 6 %, d3dz;

VoisBl j B { sOdesdz! desegts + CMlstcOCIsO, oLVWIstsE

mi 3OMMO dz0e j MCd, 6.

2.13. CCMmstOSydw d ftejHjdjdd] kZtts dzw
[ deWddzdL dictse Odzdz' | 5B BOLGY'™ doeddjlsdz! j1pO dixfQ {f
dzdn 1 CMstcOcdieses Odzd MY JielststcOMlse stod d3r j Mis,
y fted SCodBdzOlsdets? Isj &3 jtsObkztej. [MlsOlstse tsls
HOOYH' ftosd3 9 0dzd diBj sOdesdzsds (2 1T 10 d3dz
HsMEZR O, t©iisOlsiff of B dzf Bz j 8@ yd S dzise j €
otsHdy 5 d3j sOdetsdzsds (3 | 4 -dizodd Odzetsfim idzjz d o
Ef Ottdo Odzd HBMER O, sfMisOlsS tOMmlse steW dzq
ftcj f OcOlsdo dzzy  &zOMsddeSz (20 T 20 Mmdk)
dMf stee Odzd Md3j M! R dzstesW stedy : d&3j ROAANDR.6,( 8 8
fjtoj dsmddd jj dO Wdd sts, L dzs qistse Odzd o
Ef Otcdo Odzd. 1 tsdzkzyj dedz' 2 tsMksOlts¢ ©OMlse stow d
stedfp, pH 7.4, MmtsH jOey1Oe hidRd ,0 . . 200206 Cliazdidg |
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1 CMMsteOCIls yjdelstedW EecqtesoOdzd (12 000 tsBd /| B
tcOLO d dmftsd LtseOdzd Hdzv OdzOdzd L ©.

[ dzw sfted HY dzj ded W MsH j oy Oded W BtcOMMm
d 3Bz dzts W | ted3j deligda § § d3ls | fRustfiaf B tellsiyiisd] esd H 5o (fr
MH j Y Odzdd § dB RAMMJ dzsdzd H O f  SPMIsOMBI ] teis dzO)
B IsddzBtcOMMd detsmisj csdH B ( MEd@zdzOtedetsy MtsH J to
286 sdi3sB tcOMMd dzsMmis j tetsdH 59 ( fg Esddzis@ tdco@tniin d dzts dzd |
CdBsC OMIs OMIY.j toc Bldz@ffids ff b dz' dz" ¢ d deptBCdddzd L ts9 O
Odzlsd Is jodttsdgff dzd s 50 BECdz tcOMlsotstc® € Odzd B tot
SBtOL Yytso 9 HzB dzd ¢ OlIsOr , f smdzy YyJ et HBBO
mMetslse jlsMisoze h jes BteOMMddesMmisj tetsdru @ f  tfyj t4f
37Au. [ kdeCd ftesd 9 0dzd MmMtsslse jlsMmisakzys h ddg te
HsBOQo dzw dzd s 1dnke@EdkOBWwsdGse pizt j t©O d d das
Is 4 ud dad J 15 d3q dz. t 4 OCydse sMmis ©OdzO e dzd 9 O dzd
tcj] OG j dzls,00) (.5 Y uhilsmC 28 f dzslsdetsils! tcOMlso stcO o
450 dzds. r dzv  tcOfmyjlstse dmf sdz L s Odzd 3d Is
CteOWdC . r dzw COdzdB tetso tsydz' ~-1 offgtdts B fr) Isote ts § thztf |
L Ooa dfmd dissfylsd B/BsE OO0 O Boj dvls € sdzyj daistdifdsyjdiafs d B
COdzdBtetso syder = f tots BB, -( Ldedduly' ded?) , selsidiyj M S
ftesHEZCISO W jtod3j dzsOIsdo dzs?2 t6j OSydd o f§tedf
(fted dOdzdydd SCStdSkztejdydd dzOlsdedetsects
OdzsdIlsj &zOd3q ) sffls o d jj c(stf dstisdnfler SH s Issdzr €5 Mo
mMetslse j IsMmise j dzdzts.

2.14. uwbOldMmbdyj MSOw tBtcOBBISE O HOdzdz =
[ Odzdz" § , fsdzzyj dgdzr j| © ~AtsH] 1 CMfJjted d3j c

[BlcOBBISCO HOdzdz R ftoctseo sH d dzOfy! fMtcj HMise OCd
ftesGteCBIINTI STI CA dO f jtemsdOd dtsdz S tsEf!
MtcOo dzj dzd W dzi L O dmd 3" A 9" BBtets ¢, f sHyd

COMTtejHjdjddy, dhNifisd LsoOdkd §O0LOd)lstdy.]
Cedlsj od” dzORBHddd H&Y ©5 %0 0B defls & dzB O b
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sOB dzd yor ftedejHid MwejHdd] OLdd d&ilsdains
dzj L OodMmddr 7 S jteddsj destse .
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] ZOHIO {(ryuvfPuvduv3z R J1rH8Uryrpr1 Ry

[ dzv  Istse g Mg atfsteOdsy C ststedetsy HJj2Mlsady B
tctsmils  tc Cudr@st ] dzk I tc& H jNa@)ldsjds - s H d difsts j By HAES
ofj sy mddls! tjs0f @l dzd?2 dO0 ¢ ©ffdeiz] deg § s
LSy jtedd3j dals ™ Bict® i 2 bsq totsi@ tdgfo” ' SISO b dls
osftets s dzOdzd ydjdL Odf afds dzts ¢s ) Iz Is Y 1 ) ¢ Js © s fBHIAIDM |
LOMsdz) wzd dzgd &3OV o ts o dzgd BOdedj Istsls W OSCIs, ylsts
fsotcj yHOs N dJdgs otsLHj2Msoadwdy L dgj dgw j sfqw o
LOHOYO dLEydls! MmMbdjfteslsj CIststedzetsy HJ2Mise d,
f tos5te OMisjogaddz d tsls O ¢{oty Shmftsihy QEN 159 dad W) EzCdsEJChY
ykzemlse dlsj dz' detsfmis: tOMmMlsj dzgd?2 ¢ =~ dzsted H dzts Bz
HJ dz@z) 5B »~ 5 HASHIs® s Qdz dz' dzr 8 ] O%apdiaff L i d3v dz d
cOf @O dzj cOsdodesy Hj2Mlsoady WOCIBO.

3.L) dzdw dgCld Bt OMMd detsMmisj csdHtse dzO ttOL o9 dls

1 Oy dzr s sdztse d U BEPdY Is te ©dzd ¢ sisfstedzig udyst
fojHmsOodj dedj B bteseds EkMmlss2yds shlsd
LOMtsdj ddv, wodvws shv ff cS@OOMOHd, sOE0H Bd
tOMmisj dzd2 dzO0 dzOYOdz dz¥ 7 1 5Of OF wddstsejdzjL O.

311 I dedwdzdj ©OLdy YdX ctallzs@m §icstcoflsd
5§ Bdztsls

g4 yYjdz' 8 tOBBIST M or twtsodsj dzdzr 3 B  BdztsG G
HeMistse j tedz" A L C Mt J tod d3fp dzls Oty jdath W fzd WeOddzaziz s tc d |
LOMsdzy dedwv dzO HtesteOMIsOdedy M4 3w dz d3r Zyd L
Colstster »  fotejdadrdBzOEBE oi3dz. 1 ¢ jted di3j dxla@& d fr
hdetsCtsds HJOf OL tsdzy Ctsdzyj delsteOyd?2 sls 25 HE
i dgs dzd g Bdzd B, Shtefdzj7e Wdzs SEgflS@).of v (

48



M35 cyroxk O7 cyTok

100 r

80 r

60 -

40 r

[Tpopacranue cemsiH, %o

0 25 50 75 100 125 150 175 200 250

Konnenrpanusa NaCl, MM

t dBRAEIS] dzmd o detsis! JtestcOMIsOdzedYy M W dz 6O

) Sy deder j ) L Zdzyls ®ls 1 toff 5 CHQL2GHEde, L d3q
dmf sd L kzj s &y fzBlky 0@ G2 N pdR) kEOs dzé H Odzs i)' d
oz W dzd W Mtsdzd dz©@ (s©eOmlsOddj ) indsvdais deiQif |
o7 MES 52 Ctsdzyj delsteOydd L Oo d fj dzts sls {
SOCBo o] d3j dedats7j5 oMHCI) 2 MESeOfl] & Otk o dzsc 5 o d
o fntsy d Mis! Hpjiirdiald dedJ e BHD Tisg dzv datsifipls i,
fedosndds ¢ dajL Oudlsj d desdlz M dedhg dag 2 h j
bojddujddj StdyjdbteOoyd?2 Mmtsdd Hts 100 d 1
O MO dZO@ 40 % YjtjLlsBGHO MEZGE dyptsiH j 2 ik
MOodr Tsdzyj dels WAL i c Olsdodzr 2 1 WWJiClk Misdd

] ZOUdlsj &z dzOw fwslsjtw oMoty jfisd Mmj dw d200sls ds,
&f. 1 7.5, 15 d 20 ©OL Gldshdlsjd ds S

Hj2Mmlsedd 150, NAT&O dLBDGM &sf © 2.3, 7.5 (
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otsLHj2Miseo dw usGds@W) Isdryisfigty s . d dz0 @diz@aizg ozl iSO f
NaCli 250 -&f L™ 9 OzO ¢ tsdzdzkze ftsilsjtes oMmmatsyJ Misd
sls fosHisdzY dIsj dz dia@i(sd(B)o sL Hj 2 Mise W

R fNr B HIVES dgjjt dzdig jrL Iz dz! dstOylsdst®  frpHtg firkoasls 5 y dats  dzj t5
9" 9 sMsE dzO ) dzts (s Is tzte t3 dide] W J dzd § d3 o to J djadiq
fsdj sty gty iphp®E OMis Odzd ¥ fmj di3"edz ¢ ffEp 'S8 j Idnfi
fsdzz yj dgdzr = HOdzdzr = B jIs BT Is! tidads jj HoAfnts] oz tslzgs |
Mtsdzj otsy otLHJ2MIsNaGCio 1000 O Is1 25 dgftsotcj Y HJ
fjtejantsH o MmMoMmMisswdzdy o' dzgzy Hj dzdzse s f 5 5W.
Hdzd s j dz' detsj HteseOmMsOdedj M 3w dze fted Mmsdzj o 5
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