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Mo S 2 dzsMis! tslso jlsdz 7 o) OMSHER dteti) lsdf a2l C
tcj OCyd?2, Mstslse jIsmiseo zs h d A Cjdeslsdf 2z twWOMmls

Ztctse dgv n stec OdzdL Oyd d tcOMmisdlIlsj dz' dets@ s sto
stcc Odzgd L g dedzse s (v tckzdztso ©, 2007) .

sot2Mlsots tOMisjdd?2 jtej dsidls: Hj 2 flss
SCt@yh j2 MjH'T (Mt Mstess), MsStOdvv
odzzlstej dzdzj 2 MjH' (esdkjsmsoL), d Mfshse

Emists? yde tsflsi-s ts of jdae[ O dgldsdptgdiipmtiai Is(j dedflg .dzd j ) .

C o dzj ded Vv , Cslstster | dzOB tizef H @y Riffs o  d tcBgts j @
Bfls! t©OLHjdzjdg" dO Hej CObjestedd: 1) ot
eOMmBdz ftedMyf OB dzd & &ls ZNdzs® M isste § 1) B tiztdztlzC  dz,

10 ftetslswyjdedd Btsdzr " j2 yOfmlsd 20 9j¢0O (
OHBPyYydBdadzse s MddzHtesBO d WdLdtsdseduyj MSdna
ftoed M smtse dzj dad j tcOMmlisj ded 2 ¢ CsdeC toj Isdz” o3
Zmils Odzts 9 dzj dats, yls ts OHOf IsOyd tsdadz" 2 fddzH o ts
WisteBdtotse OdzdW L ON dlsdzr 7 to g O%tafs{R0, (3 BtMARKO | o
sOtelf j Yy, 2010; slkzL dzj ysoe , 3 Istcd j @ O, 201
Emss2 ydotsfils: ¢ ktskk ddd dJhskz Y oCkstl
ftets2lsd Btsddd ddd d&jdii Hdddy df ls80PqEE ]
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GJdzi Isdud MC df oo jAsdgdE dd dzf tctsyJ M "Wstcdz3dteso Od
sBiMyjudoOs"dn f§tsorhjddjo zHEE nszdnsistadl &
bPHOY IsOYdw oCdzs yojls o MmMjBw dL d&3j dzgj dedw dzO
stcc OdzdL BO d HOYJ zO s kzdzv ydtsdzegzetsdy. o dzty 51
tcjLEzdz SOIssd3 dzj ftej tor adzts?2 OHOYIsOyddtcqg ing ®,
2016) . [ Mdzd HHEEzO0 thsHejj Mfipsdcdlzy’ o SL teOMISOJ Is
tcOMmlsj dzd 2 ftswodwjlsfmw M smtse des M s ¢ L OC (
dzy dzOMdzi H 2 jidglzdjw diilsigdf sz ter d Wkdsyd?2, mMts ¢
sjd&3 MOK &3, YwsorhOeEhdj Misjfjde orxdoOj
Kacperskal999).

dHOY Is ORtes L s ) Iect@dsd) ~dz € dzed L € 52  olsCjddgtfy AgjC
dzj MSCsdz! €5 BISHjdzt dgr 7 WOL (twdzskosEsew, A7dEJ
(ftejHO Otcd Isj dz' dats LOCOdzd o Odzd J ) , Cslsstc O
fsdzoy dlsjdzt dz" = Isj B j cOlskteOr dzj MStsdzr COW o |
WOoLB®tcjBEZjIs o tsd3fidpl2 fifjdseo rd A, dzd f sotcj yHOE MR
Isj B3 j cOlskztc 198BiclO&z@o yj 2008) . 14 SBlstster dz  to
HJtedo!wdg), ylstsBr ®©OLOdI! o' Mk WdsL S
Isj &3 j cOlskzter M CtoolSCdd Wttt jtocdtsHd HA&
(vEd3Odetse, 197 9; Kacperska 1999) .

5 daj HOo dzj ftsdzd BPdgd flzd f etsy j Mse W sttt
d dstetsL sMiss2CsMmMisd o fjtcdtsH L OCOdzd o Oded W
2O WdLdtsdsedyjmMeés?2 d Bdtsaddidyuj MEts2 tsidat
it jhdets dMyf sdz L ¥ s HBMIsdY j dedevd tsdgty & jdhsadzG |
ML HOdzd Bz s ©dzls dz' ~ d Istc OdzmW tstc dzd to 5 0 O dzdz
tslsH j dz2 dg" n GJ dzts o d or wodzj ded W Cdze yior nm
Emlsts?2 ydoe tsfls! C dedL C82 IsjBfjtcOsiztc, . v O¢
COtlstsW j dzw ¢ ded L Cdsj2 dzvigj jlsdifivw] teiOGsfiptietg j fipfpdw 3 50
fpowL Od M sy Mmook LOdhctedfydd, mddls
fd ¢ dzO dzd dzc ts 3, Wslstsmddzlsj L sd3 d Hts. 1 ted Uy
zOB dz¥ HOdzd Istsdz! €5 HdzW 1397 ¢ j datskog 20kbYizv  H to |
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1.2 soteJ YHJddW ©OMISj dzd?2 sls Hj2Msadw -
ltcd tOmMmdsslstcj dzedd otftesMO & Hj2Mseadd
dzlz 3 dzts tsls dzd yOls! Hy2Mlse dJ dzd L € 52 i sdzts )
otsLH]j2MIseo ) tsls slsted yoOlIlsj dz' dzts @ d3jAaiediifizg tc O |
fjtojsrndzOYHjdedj ftod CtcOlCtsotej d3j dedetsds H j 2 iyl
v Isjf dztsdzs Bd o' - tcOMmlsj dzd 2 dzOd B sdzj j L
nSlzBHtsoatsSE 8 ftsoted yHJjdedWw Hteswodzwse Isipw kY4
d 9" tOyOslsmw o §HM' -~ Odzed § S d dzL; BRICEGRD22G7d  dzc
l dmj dzseo © (). Intda] , ¢ IR G B MWsSC g@MT OtcOL telzh j
AlzstetsW d dzdzO ( Shar dietsef , aldzOp dzi 8 O 4])tag) I s @zdizis 1
d dej Qo desdzj todetsj] MtsL tcj o Odedj f dzsHtsea, 'GR IO
COuyJmMlse (Har ker , Mai ndonal d, 1994) .

4 foddydddjd Isj&fjweoskzter Mddy 04 lsmv ¢
1dLSCtslsj di3f j 6t Ols ztc dzOW 1 CMmfsLdydw tcOMmisJ dzd 2
Isj ted3sH 2Oz yJ ME sets Qo detso jMdw. Clsts ko j dz
wWoLSrdzj IsS€d dzO dzj fsdzwteds § yoOmlsd By dzStseor n 1
MisOB d dz! dztsmls d tcOfMmiso sted dzts M Is ! B tSSitddiduid dzfn I
Caviochioli 2006; Ruellandet al. 2009) . fdLizdz IsOstsdz IO
ZzOtclzh j dzdwv MMils OB Jzzdlzs b s < B rdik 5O s B dzj C Mtse ,
tcjekdwydd d3jBOB sitdd BFPs dzsy dIsj dzr dz" 7 ks s s
fjtcolze Husjottcjjm'H O Isffv o9 O0Cksdzvwicds j dunAOLT

1 etsW o dzj dzd J f4twodydzs? (dzi MY J yd¥® dud m¢
Is f dzsdzs Bdor = tOMmlisj dzd 2 ZzO Bdtanddiduyj MSBdB
tcOMf OHO dgjsdsB tetPdaf o sH s € dzOtclzh j dad o Mmin
(dz0f ted d3j 6, lsCter Isdr n tHdzdas EMIS OfARgiake § L B &' s
HiftsdvtedL Oydd d3j d3B tc Oddf | tagOiimaAyQ dad dzj Ctdstascoz @
&4 d&3B tc O dzO dgdtc t3JH s tye.ts, YtesdMmatsHdls Mmdzdy J ded §
dbuvAn o CdzjlsCj d dzOtlkzh jdzedd MmwtstyEzd Mmisdzdf tgj dz
~nSdzHE tOMlsjdzd?2 OCIsdoe dzsmis! Odzlsd s8¢ MHOLS
fpdedy O v, d LOMNdIldz § MmdMmisy B doj MYsMmts
(Chenetal. , 1983; uvOttyjoeom¢d2, 2001) .
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1dLSdy IbjBfjtcOskzter sCOLr 908 1Is 9odzd W ded d
sHdtsets dL smdetseo dzr n ftesyj Mmtse AdLdai HW
Cgf dzj Cmdesjy ( Nie et al ., 1995, sty MdzOoe M ¢
ttOL d" B ftedyd dzOd3qd, dzOf ted d3j t6, s fMdad ¥
dOtelzh j dzd J &3 Mo W L d lzifth tdf e itiaf dsdz@ i3y Bizj &HE R ( C
Odes BOdz! dzr &3 tOL o dIsdj dB tc ®af,dzO SlasogjHddz hnj dzdizij di3
tcj OCydesdedzr = yjdzstetse d Htekzeddd §todyd dzOds
dzOd B sdzj | ykze mise dlisj dz¢ dz' d3d ¢ Sz H 59 5
Welstsmddalsj sdyj mMSd2 1 dzj CSlstetsdzdz” 2 Istfb Ofipiif) ks tsis
Emls: dy (R jdnde@.MSC R O007). uvOCyj §¢0L Odzts,
AntsdzcHlE Sttt dzdclzjls M fiylsg I d dz® € ts ddBjddzChin ' 63
nzstesf d&zOMmiIsts o ( Kawamur a, Uemur a, 2014) .
ddzededtclzj Is mddzls g L MOR OtetsL T o dzOfdus e j t<oird
WY sted dzd tets 9 O dzdz" - dqdzlsj ted3si Hd Olstse . t 4L kzd
HsMlskzf dzgsets dzj stece Odzd Yy Méses WM OIsOG d M
WMWY OISO BBy HE yYydlstsf dzOL dii3ts?2 - dzstetsf dzOMls O

l dzj H lstaizih | dda v MstezC skzter B3 sts - tsdzH t6 g
MestesMisd dijsOBtsdzdL B8O ddzd ddzede dtetse Qdad W
ddzls § dzind o dztsfyls ¢ H' n Odzd W i tc dh iz Miniddqls g jdztidits Isfg d
(Popovy 2003.

l sotcjyH]ddw dO kitpQf (fdid@ssdcddgzdy f)dz@i iz
dqdzHzydtelzjls L Olse jtcHjoOdedj 3j 3BtcOdz d f tod
(Ruison Lyons 1971; Lyons, 1973, SsteOmMOo yJ 9, 1988; S
@ZOMmistswh jj otjdY dJdjrishy o HY tsdztsy j dzd W,
otsMftedwisdd ndydfHGs o SdEjsls Cidslzd ([ sy 2014)
dzts te 3O dz! dz' - Zmdzse dw R fticdmizh j NdHEBC ted Mk

Mssle jlsMisoakjls ftwjHjdjdd2ow oswLCsils! B C
MsntOd jIs Mottt MtekSlsktodszs yj dzts ) lstpdss fijls ! o
dzd 2 BJd&z¢d HGMIsOlsydets ¢ tsHo dy dzr, ylsser

Mded 4 dzdd Isj BB j eOlskzter ftesdmMrasHdls §jtj rtsH

MsmMisswdzgdw o @6jdzjsBteOLdetsy d M kzlsmlseakzs hj

BdMmdzsw ( Th o nuemsumarSteporkiss 89®7b;Li et al., 2009.1 j tco d ydz"
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fsotej YHJjdedW 3§ BB Odz dzOydq dzOs sfmw M HJ Gt OH
OCIdo Oydd WVBHWigded f Pdzfw MsSH J ey Oded W dzj dzOMm”
o Mmewird M OCIsdeOydj 2l 1@§J.L Hd dzaERyo O igz2dsd
BjdSBo" ] oLOddsHj2Misadw d & Mmepdsdiadfmvis O L e
ftcdotsHdl ¢ o jtlsdSOd des?2 BdeteOydd BJ dz€ 59O .
sCtsdpyOlsj dz' dgts EZlsteOlsdls: MmewrL:! M d3j d3B tc Odzats?
(Lenaz, Cagt | | i , 1985) . Clsts dd3j jIs tjhoOsh jj |
ZsC Odzd L 59 Odzdz™ = @ dz3j 3B tc O dzj B Jj dz€ 5o : W4 ted
cOL dzd ydese s wtsHO § Jjptzemyd s s, § G soff ssaigtcdsdit
Yykzoefmbsodilsj dzj dz ¢ dL d3j daj dedfff sdcisL CusiffisidL Maizd jf dd
Browse 2006;Allakhverdiey, 2 009) , ©¢C [y Pddzedsiiis dls tc © dzf{f tstc

sO0Cdds tsBE@LOdgotefyHjdedd d3j 3Bt Odz dzdatsc
BjdkCd Ikjtwsls Mot WjittdsjdzZsOlsdoedzzeé OSIsdec
cOL dzd yeZk B MSdr, MdedzOdz' dgr = d W j ted3j dzlsC

1 Otelzh j dzd W bd steOmsielC BBier ke & s & y dzt
ftsdedy jdegdzr | Isj B jJtcOlskztecr or LM o0l dgdetse syd
Cdzj ss¢ tOMmilsj dzd 2 . J toj L zdz' sOIsj HJ f tsdzd d3g
RZO®) sy MistekzSlskzt® ydlsf koL & (Seki, Kaf
sn dzOY Hjdedw yOfmlsts ftesWodw jlsfqw o tOL tolzh j da
Cdzj stsydets? St Otlsd3j delsOydd, dzOBEZR Odzdd
tOL telzh jdzdd G311t ., oJfLdfSdedafnjdgyddzj dzdsd di fo3p BOO
sn dzOXY H j dzd d ftesdMmnrnBHWY IS L Od34 Isdz | fsotcj Xt
o ORI o d2OBEZROddd d fHwtsMmoe jilsdzj dzedd  d3¢
Edzj dz h jdedd dr uydmdzO, ybt Mofteso sy HO]jIlsMmw
sCdijddef llztsets WisW sted dzd te s 9 Odzdlvis A daePtmen,t | 0 le:

[HdlaBd dL dOdetsdzjj yYkoMmisw dkfjldn dz - - tsdzE 1€
n izt dzOMmisr . sdf dydz” 3d d fitear Bd fdL
nizstesf &zZOMistseo wWodzv jIlsMmw tcOLdelzr EA G O s d diafizo ¢
YdimdzO CtcOrR BOdzr dz' = L jtejdz d Wtttdidtetse Odad |
TSttty ZOMsse, dOL T o O & & {f Krasot Wide q2DafY. o
ltcsHBdydlsj dzd detsy tSrdzOyHjded] §tsotcj yHOBNMN |G
ZdfdHdy & CSOfjLddjceOydd dj BBeOdz 7 dzst
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fjtejdkihdoOdzd® MHj oy dBsc Blusdgietats 983; Kdatchy d Is &
Wise 2000).1 Otelkh j dzdj MlstkClbkter d WkdSyd2 dj

ZdLSdr sj&kfjwOsktt mMishss niswd | 6] wWHoSHs § &g k
fjcjrRoOlkr 90sh R dAs Wjttdjdsss &syjls Mmd
LOhdlsdzr 7 MdMmisj B MsOdetse dlsMw  dzj HisMIs Ols 5y dzts 3
ClssEOY MowL OO M tjOSydvdd Suvhk -©osesyc
oo B BLEOFwAdEses] ZOfsss fMisOdzse W Isfiyw
ftedotsHdl § kojddujdds cjdjiteoydd ¢as d to

121 sLdssy de' § GJteduddz wWOLeadlkdwy sedmdzdlsy d
sCdMmdzi dedv dzdf dHBse E t©OMmls dzd 2 d3ff tg ds Odedz e -
l swWodzjdedy d2O 1 JjdBdzy Hjteearn Wolstsiddzls |
Colsster @3 © Obd@smMW jtcy f§wedddhvy CdhdastotsH
f dzOdzj Isj Ot tesBdzr 7 Wisteds ydL dzed. [ € Mmdcijudedy 2
W lzdzH Od3j dals Odz! dz' = QY MWD, 1 depp@dj? ¢ dzj |
YdJotslsdzgr n, O BOCY] ddesedm BOSCISjted?2. {BO
oMmMmMisOdzso dlIs dz/ dzr d3d o o teOh j dzd w dzd Etsdzj € Iz
1 smMitsdz? Ck2 wOMmMisjdedw dzj f sHody dz d dzOR t5H
B3y dgv s h o mM¥ MWigigse d © dra kCOdY R Ctdyj dzlste©
SCOL" 90 IsMw dOBdsc s B Bdz] | or MsCts2, udJ d
Csdzyj dzZlstcOydwy CdmzstcsHO o dBdlssasditedwa O
ot Y COC 9o Bdlstsn sdzH todivBAgidic OE O Asggdz2088( = ¢
| OtedW¥ L wdztse )d H ts.dz,GcBOdplsle stew 6 Isfpw o tstec Odzd
Ldz2Oydlsj dzv dets dzlz yh J , YyJj a3 o otH]j. [ Bydats {t
Zdf dHdesd3 BdMmdzsy Bddsedy MSdr dod&j BBtcOdz @

cOMlsd stc@ OF¢, CsL WWdydJ dals ftotsded yoj dssmisd
s zO0¢ sdHBBe N fdJqdzOIsO MMmMisOeadzvw jIs 39,5 Mmd3/ M
O BHT (R9Odzs®e d HTt6. |, 2014) . l1ted 1 Istsds, it

fscdzsh O] Bsets tOMmlsj dzd W g3t M€ d By dztg tetisH GO € tistef jo t6ia
dzj LB Y des MmowL Odets ) dgjfsdzde” a5 ftsh Octsor
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CdMmMdzstetsH O. 1 SH Is § te d3d dzts A3 dAs f BHtc
oLOd Bt 9 tcOh O h gl fip'in stB Jz20 &y ¢ tisdedgs € d ) dzts to 5 H
Cobster o dogj j s BishcjsislSastgo @dadjvdswd By jls ¢
CzOMmMmr Bdodascdiup Hezdq, Btzdf §rdz &Bj BB tOdz, d
(Scandalios2002;y Otcd W L W dzts o Cdrpasetal., 20132 0 1 1 ;

| dested3Odz dzs Whkdz ydodzdtelkzs hdn CdzjlsSOR |
dZOdzdL S s kteto dzj , s. €. Mfjydodz dz j Odzlsd
fsilstsw dzdets EZyOfmlsealkzels o din ddSeadHOydd. |
or MSC d: ¢ tsdgyf tiAplic@oydfrwj I [ 84631 HE O HE D Bj dz
10t |, fedyj 3 o¢éas fylsjUafPlsCBECEZISO o' { tsdzdz
WL dBdseduj S dj WkzdzC ydd. 1 Of tod oBj to, )
sBtcOL SO 9 Ols! MW 3OS ca®ts (3ts dz'lz B | to 5 dz, d34 Is d dzy
Colstster j dBsekls Brls! MdedzOdzsds Hdzv L Of 2Mm¢
(1 Otc O RJOES s,

RLB' Istsydzlzs GJjdzj tOyds dAS, s cso ts
Cdzj ssydesets MsHjtey JBsets, dOL'™90¢ls ¢6¢dfd
flstej My wodwjlsmw BHds2 dJL dnfjydydudm
BdIsdyd MSdas d OBdilsdyj Mkndl®93¥P@2asats, 5386 Mittlgr,H a |
2002; 1 OwWdLwdzse, 2011).

UG ZOMdzes BN jfteddzv sts?2 Mo j ] BGBHBOL B O
CdMizstesHO GHdsEs 1 djSktesdd B tdL, k| Sy s td
sMe j ddzs 5§ Ofj de Hdzv B 3B EQalizy jrdz fivlisealizj CSIdADRC
ybsts dzgg HOjl jdz oL Bsydshisd (] sHH]Is!
1 iMdislstew dz0 j et ¢ i), d 25 dy teipl€ O dptsfon gty w( ~dL
dAS (Pitzschke et al ., 2006) . gzt j etsC M
ZOlzdY detc OB Slsr Cu A Fdzstsf ZzOMisse d &l
ftosdmnr sHJIsH ded  stej HMilse j dedzs © ~tSH] OB
2002; RoOOMses d HEG. |, 2014) . J H'™ n Olsj dz' c
B dg' hj2 By, 9 MOAseol! MMENGEeETH]HHdts
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(Il s2dedS s, 2013; (OrBOEEZEZSOO, 2014). ¢
i dzj § @M d & Jhfsts ydad ©sdg) ded s ) - izl s GO
sded dsclkls MisOls! o dsQadef Cds 9 fAPBHHRGIE 53 d( H ts.

[BOL B Odzedy  J tots&ff)d HIOG sodEiH-tEsteits(HsO f(kzHs § o3
BHdBEt 1 dzj SstesdzO d Hobkms ftelstsdzse ¢ Mk
toj L zdz! sOIsj oLOdBsH2Msadw (HdMBEISOYdd)
odzzlstcd Isd zZOStsdHdes? RBYMWBcOHzj ccEPAPDEghH , o BBk
sCdMmdzdlsj dzv 5 Mtej Hdzd 2 Mddzr . 1 ZOGtsH Otew Bisd
NdLdzd d twOMmlse sted BsMmis dof ;a3 eizg 5 d WiakE & 5B i fif dezts |
YydtedL B BBteOdzr (o I3 ydmdzi f§ted EyOfmisc
] O3Odzj 2, 1994) .

1 smMtsdzy €k Btsdz' h d dzilse s dAS W dzw j Is v
B lsOBtsdzdL BO Cdzj stsC, otLdJCOjls otsftts,
ydmdzy d dzedL Sts?2 Isj BB jteOkter, dr MBHJ Y Odz
sMMtse j dzdzs k2 B fe@tE)deyj slaf{ R . 1 4 Mdsslstew dz0  dzO
BOljtedOdz 5 kfmMddzjdds cjdej cOydd o¢aAns ot 9o
Wodzj dedWw of WwMdzj dzf dzj ftsdzdesfmlsy s . [Hdes (L
LOC dzt YO  Isfmw ) Is 5 a3, Yls ts fcOC Isd yjdQ@lsf-
Hy S Otcls d3 dzls O Oyt edzj IsdL Oyd e Csdi3f Otels d3j
ZsC Odzd L 5o Odzr € u A czts tf ot dp@sff Is g tsl sL iBsy des  d
d Httkedr fHtwdyddz Metsj o oKantuggde00§ Cpadeds,o O da
2013 . 1 Oftedd3j to, SHuzddgO WY dd3jdBdO'dzdq s o  § dzj
dzedL € dn Isj B J cOlskte d@syjls BT s’ -¢ jfdewiakwiz s O
Wi ted3j delsdz’ = MdMls | o3, -5 WO HSdmigj Miftler,) ¢ M6 ; 5
d Hte.),. 210dR Mistej MMOR o jteWIsjd d oydrsts tShlk
9 tcjLzdz sOIsj OCIs P dptfileszds 2 | dpmMy § jtetsS mdM
sMmMtse j dedes o EZcodzgjlsjdedd OCIsdodesmisd € Olsc
tcOL dzf &3 Mistej MMseORBd OCIsdo desMmisd Of sf dzOfls
ftetsH Yy j dzlsitsigdz fointests € MpfoH@&EJd qr B IsSCj o tsfMmils Odzs
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o BL d3tsy dzts, ybsts ftoduyuddets?2 dzOCtstfdzj dedv f § tets§
By dls B! d ddHzydkzj dsj Mt MoKk (o
2002). Rdzd, dzOBBESEEESlS, d2OC s dzj dzd jd HfQalEs(df) A
Wittddj dzstse, dzOfteddij te, Mmdedy J dzdd OFC IsMangsmls
1995;Andersonretal., 1995.

vO0Cddz BBtOL 503, ftcd HJJ2MIsadd OBdBIsdy.
dzdL Sdr Isj B j tcOIskzts, mMih jMmlsekzjls dzj MC tsdzt € &
dzOtclzh § dzd W MstckCIlskzter 3 3Bt Odz, sftwdarHvwh
Bsdzy C2dzvw todz” &3 q d fpdrts tstiHtsdP; dAisw Azj daBdls s - ts dzH tc
n d&zste s dOEfiidpg W -didej edelzs N dn d 2P wBHY Y dzj
Odels dtsS M HOdalsdz" = W Jjtod3] dalstso .

[ dzd s j dz' dztsj o mzOw s fidsfovdside’ dej Bs 4 B J Ol kzts
BlstcOy Oj Isfimw  dz20 Mo ts2Mlse ©On B Jdtsdzsc d dgg e3d A -
MistczCIskzter o toj L Hdesy@hnsaod gdlsdws slstster §
WJttdd dzsOlsdo dzr d3d, IsOC d dzj ! dzo d dsdzr d&3d 6 % d d3¢
(] G OIS ddzg, 2005). [ jd@BBtOdzr , MmMsmisswhdj d
sfmdsodsr » dBdh jdzi2 oaAs, SCBbtsterj OLOSEE I,
Il tjLbkd Oy 1] fJtsdmMatsHdls ot yHJ dd,
WizdeC yd2 o3 d3B tc Odedz) | § ded WizC BB ¢ s ole W oo digv dzdf d
ZOL M 90 ls cftols YyesBLoRRPeB cDiipé o ko j dzd yj oz
Hdzw dBdzetse d tstc 6 Oltiefinpsprii 986 Yamaughietalfao@y. (

] tcjLzdz IsOIs§ cOMf OHO r s 9 ftesyy Mg

sEOL 28 smwv dzdfdHdzr | ttOHdSCOdzr, © o €Ctdzyd
HdJOdz' HjGdH, Colstster 2 sBdZOHOjIs or amiligy? B
2008;Sochor et al ., 2012) . ] sCOL Odzts, Yyls ts

Bj BB teOdz HEY GoOdkytesio sHdls ¢ fkjtej Mfshts
MddzsjL duAn ©® RIssAtsdHtedwn, d Cdjkto ¢
CdzcHO (1] ZOHd dBBdtetse , ey sso, 197 2; rdict
Qo lstster cOMMdzOIstcedo Ot Is 1 [[] © COygethso 9 v o &
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) BBtcOdz tcOMIsj dzed?2 o EMmdzse d v ALoubargess@talls]ooky j tc
Prasad 1996; Al onso et al ., 1997,; [ € Ols
Wk dz€ yd tsdzOdzd dzts Gill, Bejg @AHQzs is d  (

1. 3 ¢HOfIsOYdw tOmilsj ded?2 IsG oz ji @Plsdede dzd L

RLO jMisdats, ybts SCtsdkhsdlskzisdo dzOow, ftodfizh
b2 ydo sfls! ¢ cdfislkjtddd, o Cdzs yoOv  d
Astdidese Odedj o G2 ot stpss®S sisd  § ©tsd i
Hazd s j dz' dgtsGéts Hj2Mse dw Mmdedsus®gasmbk ) B § §OIs kg «
ftod Ik LOCOd&Jo O%hdj s 8] j Okt H &
fsotc] yHOENMNdA.

) wd i sfse dlsj d dzr j ©j OSydd tOMmlsj dd?2
sj kY j cOktcOdk foswodvslsmw o di Mfshss dst
fpded ® § detfd HsMiIsdec O v BESdZ] § MdesSidd Isj BY,
Wittdsj delsse, MddadsjLd focljehe@anr mtyy e
OBl OdlsdsSMdH Odzalsdzs?2 fdMmlsj dgr d Hits. (4 C

lted L OSCOdzde Odzdd, ftoixHd daupEe.J o3y
O cOo dzj dzdz’ | deO YtsSHHjtoYy Odedj MlsOBddz datsfyls
disdetse dL SdzjltsC, vyt MmowL Odats f (L dsj dzj dz
Zdfduse. & Hikes?2 MmMstsd , NEddkOnds
Emss2ydesmist ®EKEMNEGE? sftejnjdyishy Mfshs
fMistezCblztel ) i3BteOdz, dz®lztak Joagiimskaetals 2010N Is ts j ) f

1. 3.1 t tsdz Zzdfdutse (11rs d HJMOLEZtLOL) :
tcOMmls § dad 2

mstetsh s dL e jMmisdets, yYlsts alsE jstcd ©F Odizd v OEHAd
d MmMtmMisOesj d&JfdHtse fHsdmMattHwls SOCdJ-ddL d3
BstetsL sMists2 ¢ & ipkitt, 1980WPkiIdaRdkdj] (1 973; uvwkzdzse O,
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sOC Ekyj K yodsfh' , mMfshmss dshls: ¢ d
Misj MMty odg Wielfn Mow L " 9 OjIsMw M oL @3y detsfls!
fsmtej HMisotsds ko j dzdyj dedv Ctsdzd yj mlseo O dzj dzOM
fmdzd ¥ Ols Isji Bf j cOlskztc dn WOLtser s §jtoj n SH
Isi Bf j cOlskzter WOLBotsets ] tofiskitad @Y OGedw Mdzj B¢
Hdzw WEkdSydtsddteses OdzdwY d3j d3BtcOdz oW L CsMisd B
Eidzse d2, MmMmistsdls o dL d3j dzj dedd » d tedzts € d fry dzt
smMdseodzr » SO sOCdr dL &3 dzj dzd 2 :

1)L d3j dgj degdj Hdzdde EcdzjotHGEsHA o yifj?
2)dL di3j dzj dzd j ydmdzO Hots2der 7 MoweL j2 o dadnr,
Wittd3j-HzZblg®zteOL (1 Odzdzs §  dz; D°En@M®) 8007). | jtoj h Oc ¢

) MewrLd M 1 Isdds, Btsdz! h 5] LdzOyd dzed 4 ( to
LOC Odzd 9 Odzed W tosdzd HJjMOkZtcOLz® v ¢ ¥ 1§ joalsls EF
SH &ZOtcde32 Mow L d Y HE OlstsBOBBd bkcecdzj ttsHO o
(a=4) mMewL d, d, mMdzj Hs9 Ols j dz¢ dzts, ZyOfmlse Iz

Bdtsdtsedyj MSdr d&j 3BtcOdz ([ s 2001) . R )
CdMmdzsls &mMEAwgdg ssiisd f totso SHJ ] tsdzzO & d0
Yy d Odzts B O Whdadtad[, 199¢;Muratg Wadg 1995; [ s, 2014)

[ 4 MOlEteOL T yYydOdztse OC Isj to dd2d {f teflsiddzs figw IsHmjw i OCls
dmis! dmfsd Lkl o COYJMmbej Mezjp Mdedofdpdds o s |
Muratg 1989; Mustardy et al. 1996 ; [ s 1997) . degAOL 9
(pl-8 ] MO zdedB (D5 ¥),3desC(p9), desD(p6) s dats o O dzr azo Mt
des (desaturase . 1 2C o j dzdz" § AtE € DizO f jtedgclzw Is ( fts [
C dedif e s 9 Odzd W ¢ PASEGEROL Odz0  sflsi2j H B g @O Js dztc @i
Yyd OdetsB OC Isj tod 2 .

[ 4 MOEztcOydw S z YyqgoOodzetsB OCIsj tod 2 ts
fsfdzj HB9 Ols j dz! detsfisd:  j tipvOvs tsHp € Asdz@W  {f fitsocbrsLy /
1), oltsteOwW tsBtcOL IPliLmWis todz! 1€ tsdztoy jdBE(dftp9 dzi oz -
18: 1p9) Mddz®OLL j oHd J dztso 52 dzdqisaily dds? € dd jin@bksd
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EyOfsmlgd sMOkzicOL O, € lstsic QdesA § f Hafdredzdg jlofi@™ ¢
W dzw j lsfw ey s ipEs B oL .

desC desA desB

1] .j.'—JCCe]T'.’Im.;.a
—-'..

1§:0| 29-mecaTypaza, | o 149 Al2-necarypasa 1828912 1g:31% 1203

Ab=necatypaia desl)
desB

m.’.--:rcca'r}']m:m

18: -lﬁfu‘.?.ﬁ

1 8,46.15.9.12,0.13-

tdml [BMOMn] BO HIMOELOYdd X d et <f H d& dafyf
HjMOkkZtOL ORd o SyndoDaizsts OF &G ©&(&03 ([ M , 20

5O0CdB BSBEOLER, - YydOdashLosEGPEREOL MW
s &B3f j cOskztesR j HOBBHRPL PO, § toj H{ =pizac)nddsipvg ©
wodw jlsfpw Isj 8 StedlsdujmMSdd Wjttdj dstsd, Sl
ftod dedL Cdn s sy Qe @3 sd o MM isGdszndfisdeds
OCIsdoe dztsfyls d f & dzj Wsssdddde detse Oded W
Hddzj 2O M j dede’ = r s Odz ted fe@G@Hos gl BOWE ;, [ !
vO¢, fHtod orf Cdzs yj dzd d p&d datpd R ) ldsHBi@@ENOCYdtSH
CdzjIsSd (BzlsOdzs O Idrsfddzisits d testddtsdlzj dzO M h j dzdz j
fsded ) j dedzts?2 Isj Skyjfmlsi s o BeBtcOdz , CPEC GMd
ddL Cdd5 Isj Bfnpba G lalz20@Bks s d3j kSsets, HESC OL OdC
ddzH 2C ydw (Mijofip@dt & 12@P)

ver Mhdr t©OMIsjded?2 fFtesyd MMr HJMOELOYJ(
LIsts lyOfilsd eI whdw jlsiw 8" d tojds® d T sEPls
Is J o3, ylsts k2 o' M gOlsBadpdgisls dzdflldo Ho O Isdf O o
4t dshuds O b mgd@ds®eOpyddmyf sdz' L ¥ s
f4tej detsipwh dds BJ dzCmatff Uzt ) , HIPMMASHEOE 5HW " d
MsmsOoj EHYJHRDOT)j | Lhstesf zOonkson jto:
tOMmise stod d3p W34t | MPdztcOL O3 o yYyjfwa rs, -fed
16: 0,-180) mj dzH Is, 1 Rdp 1d4j)2.h d2 IstcOdzmyf sStcls Bsy 4
Bj BB cOdy rEbstsduzOnE { tdshalks B jeipQ bz Bsm
(18:2) s, O M Psdfds firRsaHd]7ls ds BRcaOd tso O dzd
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OS¢ d © S§1t Hdw Yo HEHS Y20 D sks®dd d
B3J BetH® dzL O dzdz’ -&d § @Y detizn HjdOtAGOL dzsS Odzd L 5
Bj BB O dztizPHzi MO EteOL ' 3FadX=lsEteFad zyoOflse ks &
olststets? d Istejls! j2 Hot2dr 2 MmewL j2 o Oydd
Mdeso O IstcOdzmf tstols d to s 9 O-Beishpriet ah, 2 Qzts o\ tfizzB ) Is 2 0
Yyqdissf zOL 30Isdyd M 52 BLEOEGd] By hils f klsd hE,

Mo v L Odzdzs RormlatR@Bfj;v g H stlcso ©, 2008; [ sy , 201
RMMdzj Hiso Odzad W Eyomilsdw Hy MOEteOL Y d te dz
tc ©Mls j &l 2002;(O Quin et al. 2010) ftetso tsH d dzd M )

MtcOo dzj dad fis § tay"Ogefs.8 O J ZzOMmistsw h d 2 d3ts d3d dazls
otsLHj2Mlsodd dzdL Sdm Isj B JjtcOIlskte lsotsHdIsm!
a2 d ¥H | MOEZEOL O. t sdzt FadIson j diftsde dfd to 59 (
ndzcHsEMss?2 ydetsmMisd £ ©wOLdzgr = odHtse tOMls
101 ted difj ke OL O dzts Yls 5 HAfflssss2sy d SdsEugevs @hilense€
flesdkBstcOy do Odzd ¥ tsB EZMdzise dzj dzO, o Iktsd3 yd mdz
L C MY to Fdgfgdteld o d = Is {NitEgkeeals PGt~ Istse H OFadB O ¢
LeMmf e Mdelzi lshw s ¢dsd yf Sod2robe) dsy3ameis,
20009; f OCOtej dg€ 5, 2010) . o dMmf sdz L ts9 O dac
fsCOLOdO o O YRRy BEdesjcj 2D rs dd EMmlss?2 ydot
odHO € HJj2Mlsoadr dedL Sdr f sdztsy dIst ' dghdzlz Is §
HiWdydlsdzse s s OCIsdoedzsmisd HJMOLEZLOL ',
fded » J dzd 4§ fMtsH j ey Odzedw 11 r s ) d3j dzB tc © dzO R
otsLHj2MIlsadd (6 Aun da Ideg Q@ dizf: 4Qdzlsj dzmd o dz
ftesdmnHddzs HOd dfj 2¢"djBjj df ts HadROFERDdedj?2 (

O dz2OdzdL BzlsOdzlsdzr 7 dzddzd?2 OtOBdHEBY MdMO
B BBtcOdZOr rFdzstesf ZOMistse o dzdwels dO ttOL d3j
B3y BBtcOdz Hted dzedL S dn Isj i3 | t@S Ztc®f ¥ d ydhsiad c
OCIsdodztsmis ff)ls BetizBitg aPERO@ tcOL T, "~ OOCISjtedL 8o Odz
f Odz? Bdlsddzseots?2 (16: 0) Fad§,, HQ WdskyldBaAs 2 § #f s
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nizstetstf dzO fipis (A @ ls ld @L T ZOC O &zdo Odz o' MC d 4§
[ BO BBz Is © dzls © fsCOL T 9 Odzd ftstoliso ddymisd g fs
COzOCIssdzdf dH OR R dizstetsf &zOMistseo d higROBD.yd o &f

14JHOodzdy dMMmdzj Hise OdzdW™ Istej » TG ISV Q deldsdiz’ =
O¢C Is d o dzts i Baflb, FEags dits-ad3/Fad7/Fads, ~nOtcOCIsjtedL 8 h A M
MtsH j to) Oded Vv dzddzjzOfprsh § o Isd zO¢ sdH dz' n 34 dzB
fsLotsdzddzd §ftsdzkzydls! Htfsdddlsj d' dkzt JdW st
YdtedL BBy B3BtecOdzz. CIsd tejL bkzdz sOIsr ftsHIso j toy
sls Mmisjfjded dzj dzgOMm" " j dedetsiylsd s e telis “clOddmsiz -
sy CEyd Misd o B3BtcOdz. 1 BdzjJ bsets, dOtlz" j dzdk
BT Is SHdets?2 dL ftedydde o MsCs2 ~MadBrowss Yz o |
2006;Janetal., 2009;Allakhverdievetal., 2009).

¢ dzO dzd L dzdlsj tOlskztedzr = , H Oyl = W df LStk SO0zt e d
Bsdzy Cdzvwtcdz | Gidzsor L OCOdzdo Odedw r dzsH M
kjdzt hj2 Mmisjqjded, YB3 k2 dwstesL shiss2¢dna
H Odzdz" | 5B dL d3j dzaj ded d (S MsmMis 0o O d fts
nBdizsH tsMiss?2 Qd ne  tefOudEsy jdgifind Hd&zdlsj dzt dese s W st
Emlsts?2 ydoe tsfmisd. l Btsdz hddgmlse ] t©OBBI dL EZYyC
tcjLzdz sOIsj tcOL dzd ydz' n BzlsOyd?2 dzd f d H dzts G t
Embss2ydesmls! w©OMIsjdd2 o fosyyninjo oj djlsk
EmMlss?2 ydoetsmisd tIsdr BtecOdzadL dstsoa, COC HtOo dc

1. 3.2 ttdz2 MOROttses o ddL CBBlsj @B § tOIskz tcdzats 2

1l sded ) Jded® Isj B jtcOlskztecr dz' HissBteOL ts9 Odad W
d fMdad 1 § ded © ftsotcj Y HJ dzd 2 z -~ EsH BHEE I U4
M smMtseMlsekzt s kedzj a BHT , Cslsste” §J dz20C Off dzd ¢
OHOf IsOyYydd d or ftsdzdgw 6 Is twW H L OMaekatiz20D9).W 2 dz¢ A

[ dzv dz20S s dzj dedw MO- Otetseo dgj sBRtBHJ B M1
dzedL € dn f sz dls@Qlddrtdz” = Bdrq A gL € 0Awu, 0
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fSHHjteY Odad W WslstsmMddzlsj L © o 1 Ists? WoLJ L
(Krasavinaetal., 20149.

] Emdzse dw A L OC Odzd 9 Odzd W LO fMmudl Wk
fsded ddedz” § Isj B JjtcOlskzter L dzOydgk § @dzdztp 1 dzdf %6
esmMis©. 1 tjLbkzd O] o Cdzjls¢Or ©OMIsj dd?2
sO¢dJ co¢ MOR OL O, cdze C 5L O, WteECIlstsL O
sdzdctsMOR OtcdH T . 1 sorhjdedj EfMlss2ydoetsmisd t
Movw L Odas2df B BOSHdes2, My jydWdud Més2 W stedizs?
(vtolzdzts o OgsakiltR8 4 ; 1996 ; 7 OB sHadaknietpl, 20B3;Ma 1 9
et al., 2009; Krasavinaet al., 2019 . J HdZ2OC 5, dzJ oMy tcOMmils o
SHdZOSBo Y tsd Mm@OPEOYdd " sr i L O0C Odzd
fhddduyr 2O 1 CL G j dzdz A tcOMmlso sStcOR tc OL dzd -
LOhdlsdzr 2 1 W¥WWjClk tSCOLT o0l Itsdzr €5 Isj duL
tcOMisdilsj dz! dets?2 CdzilsC¢d (vtkdso ©®©, 1963) .

4 0OR Otc©O, dzOC @fsdizef & BRI T Jsdzaf yd Mlso j, HJ2MIse
ts fp d3ts dzdRosa et (al., 2009) H dzw f SHHJ te Odzd W C dzj Istsn
Bhdiistel czdzv stste OV | ¥ kelgCLyddr IsOls § ftsor hjdedw
MOR Otetso , stsySs O L Od3j toL Odzed W fn @ dzls o W didf 1 dio
W kzda gw d BBttOLBoOdzd] d& HO ftsdMmMatHdI o
fsmisy fjdedzs BBjLOBSYdO O] Ispw, ulsts g tfwisf

&' HWiliahs, 1992). wOROEO dMisd Lkslshv ¢ dj
Ldegj eedd d o COvyJ fidwe j Y tdfdtc | fqdf dathisdzy siafizéh & | fodd
(ydtedzr 7 SCdMmdzslk), dsBasHdB & HdY kdls

fjtejMmistes2¢d CdjlssC o §jtilsemoOnolfdkoy,dy s

Wwodw jlsfw  dzgj sBERBHGBES2 fwjHYsMr &S 52 Hdv

Hofj dz dgsets SR dzZOY H j ded W I(i-Beiséodas al.020101. 9 8w O R @@

IsOCYd dedsBrtsHddi o fsyd mMmd ifoOOoydd ft

Jed OHOflOYdd ©OMjdd?2 MOROLO ( B dzt

©ZOS Of dzdo O v o] d Bk j lse y jzdaf R o S § tzts Js delf
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¢ RAtizsHE LddBs?2 tyd B" 2O ftedd3zj tcdes o lstets
Mtsm tcOdzd dzd J O BHT ) Cdzj s€C ) eotsHBEHPBY G O]
WedS ydwd MmMlsOBddzdL Oyd+ B J 0z€ s ofmis @ B ok ddz]j LIsosta iz’
w Iz dz§ )Y @oster Lynch, 1992; Uemuraetal., 2003; Hincha et al., 2005 U tclzdzts o
2007) . 1 Of tod d3d t, ZMmils Odzts 9 dzj dzts, Yls ts i tc
sBjLoatYdoOdzd) CdzilkSd, MOROLBLO dBsyJls L O
M s Miseo W ¢ tsd3j 5o v LISt Is(deBStepatkes@IPY Eavjtdhd €
etal , 2000) . rtceddy a3y m OdzdL dZsd3 L O dlsdzts G ts
d3j d3B tc O da' By ils BT Is! sBtcOL tso Odzd J o BHBEKTS
OstsBRBOB WsMW Olstses o MsMisOej WesMWtsddf dH s
CGats S Md d&zO~ MO~ Bdaasep 1986;Ma etaalu s s , 200 9 ; stsdzzf ©
2010).

bojt! Wlatsor d3 fp MtsOoalsstcORBd (1991) B ' dzt
Gdz¢ C 5L O, WekClssL O d MOROBSLO tjLS!
Gjdzgj cdtolze M j 2 -anffHndsdpmREle, Ol tste s dz fitejroOlsy
Il " MCOLOdets ftejHf Bdzsy Jdzdy BB EZyOmlsdd ++ Isd-
LOMdIlsr CdzjssC o SCOydfmboej dziMmyJudidud mcd
(Odzlsd s€ Md H O dzls dz@orelll elzadz2QPF;Yan denEnde Valluru,2 0 0 9 ) .

f smdzj Hdz] J o tgj d3w f sw e ddzd ! tcOB SIsT )
OdzsdtsSC mMdHOdzls dzOVY tsdz2 MO~ Ottt , ZyoOmlse s h
Mistej MMO, 9" L 9o 0Odzdzets G s dzd L € d d&3qd Isj &3 j cOIs

stcOdzMW stcd3d te s 9 O dzdz’ = CGJjdas'ds HedborN 9 gy ddze
l OCEsdzvtcdzr | MOR OO, ftedmkzlsmlsolkzes h dj o dzj:
d oaLOddBsHj2Mlseakzs hdn M LIsts?2 & BBteOdzets?2, o
skh jddd CdmzstesHdz » t©OHJS Odzse d, IsO¢ dc
Eyomisfijely sOPe HEmMdzce W rn rtodcHBotsets fMiste] f
dmmdzi Hise Odzdzr = MOROteso, MOR OtesL O fteswW o dz
i silsj dam gt® @lorelli etal., 2003) . I BL®Bsyds, Yyt st
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ey OCydd M EkZyofmisdj d3 6O Sincvd (Bolodswdhimidathes ts d i
al., 2010 Matrosetal., 2015.

1dHOodzdj dMmMmMdzj HsSo Odzdw EZCOLT 90¢1Is, ylsts
MisOB d dzd L Oy @M Mdgjy df B t=® dz O dzdzts 2 f J tc#sSimdfH@w "
o' fdzdeY Is! tesdz f 3] ¥ ISy j-dis fgdss © datizg dalf 2
teJ OCydwn, ftesdMmna sH W VahBenBndedxhliuni, 2009) 3B tc O dz"  (

s tots d3d OE OO0 MFBOMMBOIstedo O Isfqw € OC i3 M
EftOo dzj dedd +{ ¢ Mg @O dy &0 %) ], Vaseda€ o(af ' U § dede’” - ¢
VshstsmMddspL @, toOmBfsHtses Odzd] 1 dziResagtlald 2009 ¢ d A
stsdzztf ©j 9, s EdloUfi-Meghaddafeiab, 2010.

1 d M@Eslstew dz20 Iss, yYlsts dzOSCtsfdzjddj dzdL €ts
MOrR Ottt BlsdsMwils ¢ tcOdzded d3 BOZSMY § MdsRed ydzc
H Odzdz" n s L Oh dIs dzts 2 tc 5 dzd d dn Zyomisdd
BstesL sMists2¢Cdn wWOMISjdd?2 o ddlsjttOskztej HEBT
Wstcdddteso Oded d EfMlsts2 ydotsmisd RtszcHsMiss2¢dnA
C cdisljtddd daj Bzl Olstsigdrs .z & jsdgsm sMists2 ¢ d
sls sjfdtsdtdor n, MrtOdY jlsmw B O&ZOdM d3j 3!
Bsyils BT ISt mih j Mise j dzdzOV  t6 ts dz¢ f tcd dzOH dzj >
Odzls dts¢ fd H Odzls O©d3.

1. 3.3 (tdz OdzlsdtsS mMda O@a@yd d W je@®dis dgzldad @

J fsmdzj Hdzdj GBHT MlsOdeso dIsmw o fMd BB
Cobtstes?2 ftoduddes?2 CdMmMddls] dz@ dzesets Mmistej My
ftesHEZSYydy oas, MEbd ¢t dDOiElzij dazFc f cs@E®
dr G4 dzj tOydj 2Ape, HitH O&z) €z j &3} tOH jHB9 O, 201
ltcj HYf sdZOGOj Isfw Yybsts thmdtseo dzOwv ftodyddzO o
Vi IS L OC dzs yOls mMigfis jodir & lXdadis ¢ Md H OB dB & 0z
OMf esMisteOdej dzdets2 ¢ dzOMMd W d ¢ Oy dg R dzpzRd jn J ig dsfr
HilssS¢MdSOyYydd oAs 2O thdse Odzdd COLOdzdls
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W J ted3d dzls Odsddjondg’ tgd3j dzls(Olste[@Hdg' Hito © d HtE. , 2011
ceeff 2 MmMisCodvwels W,jted3j dalsr BJd&¢d d f
ftodL dzOC s, o tsdsdy tupdApdjj dgf od itfOyJ Mise j € OlsC
4o B3 dedets?2 9 Odzj delsdzsmisd (M jesSmMdHHdmdz
Gz s Olsdsdetc j HEZC IsOL O, -G dij i@y fialsdzts o OINE s tog dOdsd
stcOdemW j cOL T d §jtesSMmMdH @l ¢ & og@dng 8jtizOM s J HOJ «
sO¢dJ co¢ COtetslsddzsdH ", OMmMC steB d dztso OW ¢
s W jtesdz d H . ( BoysrizNogige ©OwW2 002D 07 ; [ B dzf
Odzsd S MdH Odzlsdz" §| fjeDs@ Mis® ©d fipls jj tetsdp@ s s 2L ! d3.
mMoO-r Otetse (L9 P v detHalz € j o Hatroset aly 83015, , 2d@POtsIs ts
ORddes S dmdzsls d Hdfjflsdusea, O IOCYJ f tsdzd Oc

1 smCtsdz Sz ddalsj defipd o detsfyls! sy Mmse 1 [ ]
sls dn MtekSlskztods?2 ttecOddL OyddHJ & dess § &1
Odzsd s MiimOwBESBRztcdz | ¢ (bEBWjtsd , Misjt
ZyOmlseolzels o Mmdedy jdedd OSIsdodesmisd ftesyj m
B3y BBtcOdzr ([ jdz hdEBO O, 1 Jditse, 1993).

[ irnOddL d3 Hj2Mlsodw dzdL ¢ 5 d3ts dyjfrfisiasigviste dar nls
sded fHMsOodvels MmjisY, HissH DERPL Qg M
ftojtcr 908 ls ffOMdkzs Hdv CdjlsC¢d vyt dcderOkd
i MIsOBd dwsCOdzdL Oydd ddL CtsdiBsdzj S zdzw tede” = O
d § dzOMmisdH 'z, Jfi3g ifdassdzisCdzd W o dzw 6 Isw S Mdatso dz" d3
di3d dz J . dzj sBrtsHdBs] Ctdzdyj MmMsets o tsMmimilsOdatse
ftedmikzlsmMisozjls ot ofmjrn Bdzhasariptz?2@y. ¢ s B Ot ls d3g

ANjtod3d dzsOlsdodzr §j] OdzsdtsS mMdHOdzls] y& O Qdztsfi I
Hjy2Mmlse W, RO o dzj dedzts? fJtetslsde Gfftej HJ dzj
Cdzj ssydets?2  6GtcOdsdHds?2 dstoOoddL Oydd. dt
EmMlss2ydeo' = ¢ f§tddydded® Isj B jtcOlskzter 9 dHt
Odzls dsSC MdHOdzlsdzWd dzW ¥ b RE M s, dzOo dzr &3 (5 € tsd
Mted HMiso sd3 EZMiIstcOdzj dzd WSmirrmof§ 2008ft EOHBIE S ffdhH t62 Q O -
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10 &OYOd d 7 1+ kOf Of dzj 2 IstcOd iy Gty of dlz s S
Jeteizly j tsS MdHH Eifz 10245 . 1. 1) . IsC I€ Ok Otz tsd
tcd OCyds HdMBzISOYydd MiYf st hdHdtsle s sBad|d,
ksCfdudsets d Bdjj CdHEY 5B dEcEj s imddHds

(Hodges et al.,, 1996y Otc Odzj dz¢ s, 2006) . g wog dzw j
Ldzd 3 dz0yd d Mz fdteds@, i dls@fs eSO D ddidzd 4 O 46 OjLd s
1 OtewHlkz M w71, HE 10% M jtsi(MdHO ttOMmnts

CoiRf sdzj dals ORd 7 dzs te s f HzO fiiflsdigdiy Is sy df OEZA] dasdgs o5 ¥
kOS] OMCBBOtd ([ jtLdvs, 1&BHJ dl¢ st
ufr, MoHjtey Ohdm W) dBWOFRS dazP L B dedry, Fe,CMn.
RLO jMisdets?2 e dedetsmlss 6 w1 WwWodwjlsiqw o
ftsH jtey Odzd s Mk jtesSMdHOf j &0 d Intks @),ls ts Psilzs toe
et al., 2002).

. 1 mOwOClk,tdmnlsd
2

v OB O d MmkeCdzj IstsydzOw
Cdzj sC O t6 O iPldcjOdda] 2z¢ ts, 0

¢
006)

W MOGOS e fisdS O {G'Sogm?g‘j.zog;qgs‘*dwgd“
cuzn  |GBBEHddBitE (33 C[ O)R &SEdOns &/
u ftsHjtoy dls MO fdO ZEJ6 | j esC fdmsdr

Iy d dezd) ( Of 5§ Ofls

CoBsHdB 6 (46 CrO
Mngd [T (92 €1 O) ; 9 OCIsdodizdlssrtsdzH tcd (,

2 ddzQlss B0 BomY Ody o
CoRBSHd®RjE6 (G O) ;

Few [ |yj delstej fiwsH jlicy of dzdhls crdztste s dzOfls '
¥ 4 ZiFED  (

v tcOo dzj dzd J HOdzdz" » & dZcC OdzdL Oydd t©OL &
ZOdetdjj tOMftshstoOdsy ddzats? o CuUEndzj[ls S OF [ das
5B dzOtelzy j 20 ot oMmj o o dzzls td S dyjodsasydis d2j , S todgtft
B stsatsdHtedw n, fjtesSCmMdmMsdkzOR, O kOS] o Of

1 sMisdz S shasLdisg [ § sdd i€ ®r ddMmis’ |
ModHjlsjd Misokzsls HOdd j dzdlsj tcOls Adada,2006ks ¢ O
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syd o dH dats, Yls ts i smdzd H ded § o § dzefzt Isfiplr f | 65 Gzt
cOHJC Odzso o CdzjIsCJ . stesd3j] btset, MmMdzjHEZ,j!
Witeddj dzs©O o d3j B3BtcOdzOn s ZOS sdHEB®H TOF dz0Is M
itsCdzts 20 &S 199y awh| ettB azOtolztpg 2] o BBRBOE A s
d ¢ mdepmpeset@l., 1998 Del Rioetal, 2003 , Fe®@ [ ©OMY &dzts >
CdzOo dz" d@3 tsBWOL 53| ¢ ®¢ Rakztsfgistf B E
(Gomezetal., 2003.

Il 5 d3detse dn tcOB 5ls OR tsis d3d wi dz@j BQIEGAHo Qo
o 5L HJ 2 fiMcKedsie Bt al. |, 2000; 1 OO d4] O Bisls 2 DI 6 dzO
ftesHESYdd t©OHdSCOdzses Mizf jig@MmishprdQ a A ls difis:
ftew d&3r d3, sO¢ CO¢ o fJtosiitltstodz n Eyomls¢ o
ylkze mlse dls j dz¢ disukpmoftoet a).,~2809.R L Iz y jOdsid @ dets s W j t
tcOMmisj dzdwvrn COlssW j dzv, toCa iy ox gL dgtf J t¢f Gsls A
(edde Cjody )d fHEE. QL O2B1 1 ylsts kit s higda 'dzj dzd
ykzemlsedlsj dz dzn d3d, R OLOCIsjtedL 59 Odzd ! B Sdz] .
o' O dal sSdMdzdls] dz’ d&" &3 fsete] yH ] ddW d3d.
d dzldnjdda dzts iyls d d Hdzd Is ] e L HR thlsfg I & tc dzlz
Emists2yde sfmisd t©0OMiIsj dzd 2, dzOB dz6 H Odzd d fdzd
(clstese s d@secdzd B' Is! dmistsh jdedJ W gdzarj didetic
COMAsHEe Odzd ™ 2O OB | fadaif 3 jo e §f € Patfefips | v DG HC
Bsdzy Sedz v 1. (RPOOdMss d Ht., 2014

{Mtser 2 ddzsjteiMm ftojHmlsOadvjls Mfjyuydwdu.
COCdds sBtcOL tsd3 dBMrsus[~ts disi ldcaf JOWD jddO W dzOts dHste d s W
nzstetstf dEFOIME 2O R Zstesf ZOMIsOR, CBSEHO ofMi GJ
ltej HY BdzZOG O] Ismw , Yylsts MmMEh jmsekzels Mmdce dzOdz
COYHBER Cdzj ssydese s SR Otclsdzj dzls ©, Ctslsster
d tHdtso 6] B3] deflfisO B3 j ted) dztsifists SOSCBSo "™ d3d BSGlz
ftesgsHdzr J ¢ dMdzj dzd vBowfgreetsd.,s199%". 7 rrdstedd j €
My duydivdudz § wdzv - dzsksf doOnlBs®az) B K ozh & Ezne
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SBLOLBSo Odzdj 5 CdHEBY ddz df & ssdzj Sk & siskst
oLOddBsH ] 2MIse s Ols f tftejHjdjdedz" &3d W OC ISt
O¢ClkdoeOydd +S¢MmMftei MMdd c6J dzO, SCtHdtkzsh je
Il MmMdmlsj B3d OdElsds¢MdHOdsds?2 L 0" 91 Otwz@] L
(sm.11.1.6.), C(c6mdu BRHKZRBEOPIS dPj to SH Lz
MO &3 L O dh Ojls Cdzjls¢d Bls jets bsSMmdud MS ¢
d wedMmdzj dedv rs, O OCY | &OsO@axydd gjzidsd y
tc J OC (Fgy2r, Harbinson 1999. s OlsOd&zOL © Mtsmistsd lds dzg te 5 oy §
Bedzik edzs?2 HBOMMEs2 fteddjtedsts 60).S1 O (Chand
Il CdzjlsCOr t©OMIsjdd?2 COOZOLO dstOoddL k4
Mudlsoj lsmv Wd3Geafjjdedsds o3 e My » WEtd §)j tss MdMtd:
dtsotoj d3j dgdzOW  dgts d3j dzS OB iz diz'Co d2)jjdstdrpy S QsldsQ) o
dmistsydzd C sd3 L Olstetlzi dgf dzd B Otf tdzd » MicPEB)aZcB OMOj
dzO0 dzOL 9 Ot @) Is §& @zBC@ana tabacunk..), 1§ toj H dzB/illekeal=igs d3
MsOo Iststc Odzd @ 5 celde®fpdzts 6 .4 sdd3 OolststeOd3, 1 G ¢
1 CMftcj Mmdtekzs sw Mstesets o Wslktsmddalsy Isdyud
Mo w L Odg M IsC Odav d3qd mMsmMizHutse , O GJ dz ¢ C
LS tej Mdiedss @Y & i § esH S Isd o dz2020. s ¢ Odgv 7
v f SHO9 dzw 8 h j G 5 Bsdz h d ddeyflReo O dzCeB et 819G
dzdztsy 4 Mise j dzdets M ls - "stodz COlOdzOL T . v O¢, z
L dzj StesW stejlsdujMSd Blddyoshdjmw dLBYjtsc
dzj o W L Odzdz’ B s te Catl Ea2d€at (ScandalizOatzgl1997 , O L
dzej Cslstste’ ~, tc@QK jodpqzd o, W OMBdd d uiujody’
COO@E@ue®h ded UJ g 5, 1992
1 dBBRatsHd B tSlsdijIsdls! , ylsts o ddlsjttOlskztj
Cjdzse S OO®OL fted dedL Cslsj B j tcBOR to dats
Ylkze Mise dlsj dz' dz' 18 dztstg@ f jlsczfs? ,  fAsd ud dz®F Is dnedtaigts iy
COlOd&zOL ' 9 tojLizdgsleQlisy Odpfiad 3 JsdedgO dz! dzts G s
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CjLbkd O] EMCtt] dds? ddOClsde Oydd ddzd
(5 OZOdscHld § desjcdsd waBMls OF )

v OB dzd yOs &ZBMMdW d S Owpd W ¢ CulsjCidEO L iz tc OL dzd Y dz
(http://www.ensembl.org)

L& C0kOdoL
s dzOfmfm
s oMM 1 &0
- . s dzO g J d3j dz0O
-0 ledzJ/\IslSEfggilsc} s omt e 6 et
Is ¢ Odad
o8 o0 107786140 10779983 107771182
(Catl) (Cat2) (Cat3)
At4g35090 At1g20620 At1g20630
¢w0OBdHBY (Cat2) (Cat3) (Catl)
GRMZM2G090568 542370 | GRMZM2G088212
sktltlzL O (Cat2) (Cat3) (Catl)
Th OSNPB_020115700 OSNPB_03013120 OSNPB_06072720
! (Cato ) (Catw) (CatB)
— 102577441 102577720 102598238
s Okl BYJ d& (Catl) (Cat2) (Catd)

1 tod d3d y @& .@dpe ID, 9 M tsBC OR £COL Odzr dzOL o (
Willekensetal., 1995

Stesd3j, s f 5C OL Odzs, vyl dLB' Istsydzats g
Cbfl (Crepeat/DREb i ndi ng fact or tsdztsh &6 jntledf  § 468 @ tizts
Emiss?2 ydotegls ' tcj4 dz' IsOIlsj Efmddzj Gadyy 10 fistffte jodts!
Msslse j sMmise ¥ M jTaakur NayyadPB)sOe 5(d5j ISts6 ts, fts¢
flocR@Bslsster G J dzts o COlO&zOL T MtsH j ey Ols - Mt
Yykze mlsordds | datdzgilz Is stots o d H.tc 4 Gjdirkd dzl<gtf i) ls pa®
fomMisbtcOdnNCd] ydosdedzgs s ktoso dzj Ctdalstesdzd tetso
fils d &3z dzd tc s © O dzts ) Mhathgidbas, QM. H O d3d .  (

1 sd3d d3ts COlsOdzOL , ) tc O friflsj j talizSWikd ¢ € dc@Wrklztis
fjtestMmMfs ®1L10.1.7 , Gdz¢ IsOIs d sdz ( & A1EISICI d HEM SO te B
fjtesCMmfe OLID1.11)T W j tod3j dzlsT gL CdzOomMmMO ¢ Mmd
dmy sdz' L z¥1ls o C Oy M adjdzd ) iAfs Hirdst Erised-O- )R
omMmMisOdzOs dzdo O ff jteBCMdH OoBHGSIEBEHO BiSB OlisO
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Gdz¢ sOIs d 5dz0, zdets OttsiBOIdyi MSdn o tsmmis ©d
fJtese OdzdzsdzO@) (A jteHBOMz, 1966; [ jBjHjOO,
1 jesCMdHOLO OMSBttBOISO WwWodw jlsfqw ¢ j dift
smdzse dzr d3 W j tcd3d dzls ts d3, tcOMh j f dzv ¢ higftelis f 2P g Is ¢
fsmMétsdz Sk tsdzd, syd o dH dzts, dzi MtsH ]ty Ol ¢
dL sW stedsr Wi J dsdig) todis@az! dzlz © d MmewL Odedzlz® M Is
Mistecsdg" . [ HAOSCB dqdii e lsmw HOddz j  dzOdzd ydd
BlssatsditedY ~, d{§ Qi {NgEdpsagi 2@ 4)

1 jesSCMmMdHOL T G 46 W C fig gD g3 tovy Odzvy bz d Cdzd € 5 &
CsHdtekze sMw Bd hddi3 Stsdzd ud Mlsosd3 6 j detse (s
ff dzgj sBrotsHdBsMIs! 8 L OMdlsr twOMlsjded?2 tsls o'
s d dacffLi @ ¢ AS d fiwjoesHsd bstMduimsdna
Bt sdzddggdiesrdzd dz d Mmizse j ted dz, Yylss M smse mise
Mis] desC¢ t©OMIs] defdB O 5L b pdgcfellzts ff tso ¢ tc R2A®)M Is -

J LOo dMmd dstsmis d tsls zts ¢ O dzd Lj@F IR ot O Lisdc
tcOMmise sted d3" 4§ (9 OC Etsdz-fipo vy Plsiae| zO L (d3)) d3B te@Ptdatz
fmilsj dz& O) d -fmloty e @ddgdaizlg dzts (o ts fp dzts o dzts O3, ¢ dzj
fJjtesCMmdHOL T, COYHOWY dJL Ctbtster » ftejHMISOD
(Cosig Dunand 200 )dmMazg s 2 tsSHdEsGts o dHO d&BsYJils
1 Of ted d34 to, dL tcOL dz" n 9dJHTBO sOBOCO 9orf HJ
10dzdydy dL W jtedzj dzstse tOMh dqew jls ctoOded yr
ftoeswodzw jIs OCIsdo dztsinds. lotedL tscflzj d3j tda] dz@ df 2 o dij
Gz BMIsOL O tOMmMIsj dzedw dL 3 dgv j Isfqw  dL sW j ted3d
fiedmyf smMse dlsj dz! dz'rdgz" d3jtCapisdoLdpsidgs” ~  f J eS¢ M
~nOteOCIsj tedzr Odzls d s5¢ MIhigetdisamumi, 28)B. dz¢ wycfdfj o(tSH '
Bseckls toj ¢ kdupdlsd Qs ¢ KLEOIsOS Isd o desfiyls ! d MmlsOE

LiIstsds j fmdzd f s jtondzsMisdz | Zedzj o sHT or ff t
1 CtcOdzdtclzs s BJj dzZE s kz® cdzsBzdz tsIs Hj2Milse c
Zcdzj o sSHT Mtcj HT MY smtsB dz ddzedB dtcso Ols
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Witedsd dzls©. zdtesed?2 MfijClkte Lt jtesSMdHOL

fsLotsdzy jIs Of bfgflztklstc ] Oc Jtotsd Pls o s dz@ j nfig lif otz t
2004, ] OL Otew)z d} dmf W,z dz2 O & dz0dz! dzts fy s ¢ i 4 t
dL d3j dzj dzdd jd4 OSbdogsmimdsL i ? fiplga dviz' shlstc |
Codatt StedzOyd sdedz" » dL d3d dzgj dzd 2, G smislistcOdzmdzv Y
Mddzls jL O W jted3j delsO o 5w o dzj dzdPassadiistal, 2005031t dz.
[ OCMdBsosteBBL Llsets, tijceckdvydw Hj 2 filddpyd wi
f sdizsh 8 JdtiezOdpiclOg@s o yd dz¢ 0, &iHd, ¢ Odz
odzdw jls dzO Mtstslsdztsh jozadj 4 tesSMdHOL dets?2, ¢ f

v O0Cddz tsBteOL t503, Bd&ZOGBHOtY dzOdzd yde o te(
WJtd3dd dzlstso dL cedR@wtsesH dFBRc Qi lzs IsfMw  dzj tcOH
Cslstster j dzaj ftojHMlsOQodzwe s dzj f sMtej HMise j dzdats
teJLSCts] fwsorhjddy SCtdeyd desteOydd o¢as Htod
fOstsdzsed?2 d WdhBsy Jjls orLoOs! HOY jo ctafjsL]lxiey! Is
dzdL S Bl B J cOkztcdzsets Mmistej MMO A s, dded ydo
cdHies jtoj SdMmj 2.

s dzOMmlsswh jdisz otej d3j dad ¢ sdzzyd dets 3dztsG s
Yylsts L OCOdzdo Odedy tOMlsjded?2 ¢ dzj B zOesftedWls
Odzls d s UsigigfsH2Ode O dIst Cdzj ss¢ (1 tsdzj mMMCOwW, 200
slsojls OdzsdtsSMdHOdzsdzts?2 MmdMmilsj 3" dO tHddz d
tcOMmlsj dzd2 tOL &Zzdyojlsmwy d L OadMmdl s Mmlsj
fMlste ] Mimstodatsets o tsL H j 2jfibdpvd W K ts ovis@if Isigs  dizin g dej2H |
Wittddj destse, Htekecd] BEttseded LOMdIkr, C0OC f{tc
OdzOdzdL j twOBEls oatsLdzdC Ot ls IstczHdesMisd ftod 1
WJtdsj dzsOIlsdodzr » MmdMmisg d3, 2Ot tod d3d ts, zts Hzth Is
tcOMmilsjded?2, d, d&OBBBBl, t©OLds2 O0CIsde Oydd
tesdzd BlHjdz dzr 7 ¢ Witedsidestse d dr dL W st
ded L St52 Isj B3 jcObbkzte] dzj SBrtSHJ BB BGHAaso toj d3j
o MtsHjty Odedd ¢ As.
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14 1tedd3j dzgj dzdj HBMIsdyJdd? 6Jdejlsdydmés2
nkzsHskEMiss2 ydoesmisd ttOMmilsj dzd 2

Il femMdzjHded HOoO HJMwWisddzj sdVw cHsdzVh IsdsLj i
OHOfIsOydd EmMfjhdes dMmfsd L els HEtsMIsdy j dzed W
COyd Mise j ROz dzj 4, teiglsj dzd 2 , Mtej Hd Ctlsit
tcOMmilsj dzedw M tOMh qWtcso Odzdz" &3 ¢ j deslsdftsdz d
dedL Ctslsj B j O kztodes? Eflss2ydoetsmisd ( OtcOB dHt
Gjdedes?2 ddgyJdzgjtedd MlsOdzs o tsL d3tsy Gzts filgo p dizipty |Is ¢
dzj f sfte HMiso j dzdzts.

[ JlstsHT G J dzdzts 2 ddey § dzj ted d f sdstsc O Is tc
ZzOf ted B t6, dmmdzj Hiso Odzd ¥ Emists?2 ydesmlsd ¢
fteslsy SO hda ftod HAzdlsy d@ detsdyz dzdL S tslsj B § 6O
LOHOYJ 2 b dztsfplsfipyj dzj e sets ¢ j dzO, CoHdtelzs M
ftcj Ho OQtcdIsj dz dz" d3 H Odzdz O3, 9 Oy dats § L dz0Oy j dzd
dzdL €52 Isj B jtcOkztey, HAY HOd dj2hjet ]t
Brasiliero, 2002) . ) shdatseo de& d3,  CHHzf 515
Bsdets 6 j dedzts, tSHABROCES otL @3y des o dzdw s d dzO
fted ftsddtshd dL ddd dzaJ dzgdwv Cdzs yjotsets (toj Gzdzv Ist

10WHE M yYyddzjo' s 6Jdzsd3, o §tSHGEBISO9 dzd ¢
1 s Cdzt yoes Is2 jbky jlicsBdigsE Ol ndz? dz" »  ( BBOE j tocC
Colstste’r = SOC dzOL " 9 Oj 3" j toj fstelsjteds § @& J dg
dzi MEOLTro0Ojlsmw d&O d&GjlsOBtsddL &3di dJdzd Efmlist
st d3Odz! dzf 7 ddzd MMJdzj CSlsdoeade = EfmMdzse dwn. ]t
ZOMlssdz 5 EkHGB dz Hdzw  IsjMisdtetse Oded v, Yls ts
ZOdzdudd d Mt Mndd eMmistesj dzdats? G § daf Isd ud

RMf sdz’ L so Odad j IsStcOdzmG § dedz" = t©OMiIsy dad 2 \
fsSHARBHBM®R o dL Ekyd ddd WHdJtusdzst dsf) ds o - O | O t:
fsLotdY | Blzfizusijng tod MB G Jtelfed2Oj 6ts Mistslse j Is
or wojpdssdz o EmMss2ydetsmisd t©OMIs) daf @dsSls@xsHd
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BN dzd ®slsSter st ejdf, St Midelz] GORGID )z M
CsHdk*ORBj A€ d (BJ dZ¢ d r BdzEz]s oots 't dj =& O)tgj
WOCItster, L O EMS OCORE j dets® Mt fJffdddd sf so r h j dzd §
f esdstc Oy d o Odzd “BF (ChzDustny d alic2007L

1 dz20yd dzd § OCIsde Oydd toj ¢ zdz 6 5§t BF, ~C-fW=OC
odHJBEBEZ, MmMeow L Odzts M Is] d3, Yylsts tsdzd, 9 Mot
W HO MiMs®s] = (KnigtCesa. 2004) . 1 Of tod d3d BF ¢
fsor " OkzO ksl judfcps i@lis ‘ffwg @ EkMmdadzj dedv + SMYte
Yls sd dhtef dzts ¢ Iz oQ Sdidup) @iy © d O i'dzd X J ded 4.f iHsihe dz"

et al, 2002; Foyer Noctor, 2009) . S dZzOMmistsw h j di3lz o 16 J
dHjdzesdWdydtese Odes Btsdzj j 40 ¢ J dats oNakadE@aets H W |
al. , 2009) . stej H dzfirs Md Jsdzd f OC B H ditg Iz ¥HPjdNiO Is

ddzedB dlstster i tc Gilmpud et al.d 2004 . Thakur Nayyar 2013 v 0O¢,
1 MY tod MO dBB R detseo o k2 fdzts edgffwjntc Os 2 Isd d@Eds' dck
OB Stc-cT@RO BjL ntdzbHtSoBEts oftsL H | 2 fipisg dizg 2 |
ftosBstcOydoOdzds d o' L " o0Ow BdSaddidud MSdJ
ZOBdzE HOj d3r | ofB otcj 3" rdzcHte 52 | SolgiumL d U
tuberosumd EMlsts2 ydotscets ¢ StctnsndysoicRirn ealzd2008).
[ dfmilss w s tc CBlztpmimjedzonii ffsH j oy Odzd B tsdz' hdgj d& detgtgt
C sdzd UJ Mls oGsdzts © dlzls sByfdz! M j § ¢ tsoflzd 1 s ffplday © daB tsfigds 2h ¢
Ftesodzi 3 Wkt REB®do dzsmis: ¥ o yj izt . ¢
ftod Hf sdzsy dls!, vyt 1 dzHtscjdedz" 2 CBF dmyu@fHg8
ftesyd MmMtse, MowL Odzdzg" » M ~dzBHBO" d3 L OC Odz( ¢
sdMfsdz LsoOdzdj &3 StcOdzMc J dzedz” = SOOBHIPH deP?
tc ts dz- Odzls dtsC fpd H Odzls dz" = Wjtdsd dzlstso 9 f &
o jJtoentftotsH 26 ydOUZni [t dfjedzlf so  so ' h GdgCh dfdslg gt ¢
OCIsdo dztsfls Cdzi ssC IstcOdzMW tstc B3J tc sGUPtdzar” adkh, Is
1993; Van Camp et al., 1998mirnoff, 20089.
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t Odzj J EftsdB3ddOodsm: , Yyt HdAdlsj d dtsj HJ
o' ydoOdzdj IstcOQoawdzgdMmilsr n wWOMIsped Dz fd 3t &
ddzls j dzld o desisd WslssmMddzlsjL © fted dedL €52 |
tcOMmlso tstcd d3' - SrikastdzgNatalg 206G Watereretal.,, 2010 . ClsO edf
Br dzO0 fftesojtejdzO M dMftsd LsoOdedj 3 steOdzmW ts

99 j HsdzG j dats o3 -WipGhviGRfistizs &L © . [ OfMmisj dzdwv ) ftsor
1 Ists@ts B j dzC O Msr tc Odgv dzd ddzlsj dzind o dzts M Is -
BjlsOBtsdzd L Jtetso Odadats @ ts ) MOR OtetsL Iz z ¢ dzj

ftesdLotHdIsj dz' desfylsd Wislstsmddzlsj L O oz dzd s d Rizd
Emss2ydeotsmisd ¢ ftooikstcOy doOdzeds 5 MtcOo dzj
9,1 d dBddzzfm 7, 2Au, Mitslse jlsMmise j dadzts) . inf tolz
vitro d L d34 dzv Is ¢ Eedzj o sHdzr 2 d3 Is OB ts diafin s 2 @i lés jinc
cdf sisjfipleigidz d MY sdz' © &g IO padfpd 2 COtelstsW j dzv 1 Cf
Hictsy ) j oats?2 ddzo j tols OL2009 Watefeletal, POy d Hte. |,

l Oydzgr @3 fsHAatsHtSA © dLEkyjddd d3j m Oded L dit
dmf sdz' L 59 Odad j StcOdzm e § deder = tOMmilsj ded ¥ ,s. + €
v sMse dztsfls sO¢ dn Istc Odz G § dzdz’ = tcOfmlis j ded =
M smtse dats s+ & ¢ zo 4 dzd yd dzd ® Isi CEyd Misd
Csdzdyi Msoa©® 11 rs o d3j d3B tc Cadaelz| F) O ez i @acyBtis d L ¢
nidulans 99 jHjdzdz" 2 9 tcOfMlsQddzddf » cSEdE OGS 2 fifldso?
SBcOLtso OdzgdW HEftsdzdzedlIlsjdz' dz" = f jtcor 7 Hots2
f Odz? B3 Isd dets o 52 (16: 0) r s -Mashifafva ¢t @al., 1BI6WB tc C
1 sor h jdzdzOW GStsdzsHBEMISS2 ydo tsfls! 5B dzOtclz ) § o
9 oHjJ dzdz’ d3 G J dztsdy3 ~ eizB(teosHfbdy @ipls dzts Brabidopsd Lthaliana,
ftcj otcOh O h j 2 dzaf detledzges tizf dzs gz o WesMW sdzdf d
et. al ., 199&k0dd ksl d preOo. d3j d3B tc O da

1 lsjd3 btcOdmMW stcd3OYyd d Isls @ Bz8 z® dedGpoB\giFfcdd M |
dzd §f d H dzts 2 HJ MOIs kteOL 'Synefhococquy@cdzinssO Cdigs) tefig s OL
Zzo j dzd ud ded J slsdesmdlsj dz' detsc s MsH J oy Odaed W
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stcOdzM¥ sStedzOdzlstso . b i dzd Yy & dzegMm s OC & gzl m g e 57 &
Yylsts Mmovwifh o @ bigy dztsmis’ ¢ aysgmisw p@lsBEtcOL Is
Mk MstcOtsd HAY Coktt’ & Moy Ol &tdsdzj d&zOf
Fojddyjddt RrR1 rs k bLtOdkhW sttdkOdadstse d ¢ B
st s M j sz [ o (1 sFEaY] 6] Rigsfds cafpusifidess ¢ J
Pl-Oyegfff dH dzts?2 Hg MBBRE Pz W Af SUBH IS padzvdzs o
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26 Cdz Sstesdzgts Az S tesmME s d yd ME s 4 d Bstew s
Fdz! sSteOMlstczCIskter -~ izttetsf dzOMmiIstso

[ dzv  dimMmdzj Hso Odedw Edz! stcOMistezC Iskzter ¢ dzj
yofmisd tweigbgzgeds? dzd d WdSCMmdetse Odaf d3o tc Bfflsg d
CzElsOtecsoaotses Odz HjGEedHO o 0,1 [ WthmW Olsdzsc
1 Olsj d3, -YtasOolrpts24 ftosdzr o Cd Isjdz 34 BEW,j tetsds,
dzZ@ a3 tcOMmlso,utcts Ao @ dzd -84t dasd®! IEtpOlesdzS dj Mte,
f Otcj dzm d 3" f sz yodzd d2O0 Ekdz' stcOBJCtotslstsdzy |
MdzOyoOdzO dzOM" h jdgder d©3 e sHder d3 tOMlse stesdz kO
O LOlj & dddsddsSdhnd & NeRddusd §stgdij sy it
ftesmMiOlstedo Odzd o + dzj Clotetsdedetsds BICtesMS s j
[ steWtsd3j stedyj MSdd dMmMmdzj Hise OdzedwY Cdzjsts¢ d
MOP-V|I DEOPL AN W d tod3 "Reichert" ( ¢ofls
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27RL Bjtojddj §sCOLOIjdj2 ddalsjdeido desilsd

271 ftoj HJ dgrlgdtgy Ondzed W f Jj eS8 CMdHO o tSHBGESHO
HBH] B QOdY Sy dzd 65 Yo jlsdes? 6] Kumardd
Knowles 1993) . 1 Q0 iMSCE dzdmis! jo etdtsej dzdL d
HtsB Qo dzj dzdets a3 o M tsls dzts hQjlsdpdls] yaj jddts: tet] 8D Iz jaid]] tdds :of &
6000g.s MEkf j edzOlsOdzlskz, § jtoj dzj Ml degdesdBz o ydmls
TiCl,o € BdzyJj dzls tHClsitd Gdpddigi2y dzs?2 ¢ sdzyj dzlstc Oyid d i
Ctsdzyj delstcdtotso OddAOM ( BERlsodsde dz0 1 Bz 5B ts
sSBtcOL S’ 9 Odzipw s OH S Q tgQedzts £ dM®O] H d dzj dzd |
YyJ dzstcedW e dtetseo Odzd b} sigfida jthiadaf 2 6 s HBE 5
Oy j Is s dzis o, LOlj & t MNMEP s HmEQG Odzd 5 o d3d2d
Yyd dzstcdW e dtetso Odzd o fteddemMB@GO @ d¢- tcOMmliso 5t
M J StV tslstsdzj sted yd M< d dzfistc f tcis tizd dzj2 8 IESEez"S tc G
dtsH j oy Oddd jteOfpydIsr o ©dzd RS COdzd B oo t5y dzts 2
fjtesCMdHO otHBWGSHO o Oyjlstsdzgy d or tcOy Odzd

2. 7. 2. JitejHjdzjded] ddzls] defidoe daetsfls dtsel Jdedz thts
HJ dzse Yy dtedzr » S dMmdztsls

HSHjJdA O Ctdd ¥ 6 dtctso Odddf jntc oHdduidaztsso  f(tstiyH)Ez € |
sftejHJdZvdzd 5 RBIbtsHE, hHdse Oddsdkkz dO Mo
onrtHWh R o MtMisOe cdHtetst jtoj € dMmj 2 - BJdfAffrplak
)] ROwLOCk,td &8 KOS MJdBE Bt B dEA3Y s dagdz” o) s dza
L CMsteOC st f toso sHBlighzdd Diies (Blgh, lsByierz 1959) ¢
BsHd¥ dSOydqwdg. [ dv 1lktscéts 200 e dzdMfmlst |
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Mz j cdzOlsOdzls 2 H&B OBEZ Bj OO d 2 &
fjtei BiNdoOdd o Isjyjddy 3 dBddz dz0 &BOCG dad Is dz
Rz Rt SHKBP HMR ookl dzd o R2sdaps.H dlds figedjS j¢ S
d oMt ddY e’ lssdt0Odd ) daf®@p dineiis 2
1Olbj &3 Hdzv SN2 jBEdgdEwsy scRdesets { CMisteOSCIsC
dmf Otedlsjdzj d twOfMlsetstew dzd MEzats?2 GMisOLES
Mslsdsh jdzdd 5: 1. 1teser Wlktsdjlstedtess Odzd
ftscdzts jgzf) . 1 COyjfmbej Ctdaistetsdzy dMftsd L
wOMYjlsy SCtdyjdbteoydd sr dnfEBciedosod ¥
C=D/18, @H S sdayj dzls to @yidy Isrdsy,d MS OV 1 dits dzeas dgis 2
Cst WWdydjdals 1 € fls RUA 1P oy ds ke Grodzid d20 25, Isf y g M S
Qo dzOW 1S S d,W dpyd j dzls dct®njste s@®ERAZI Vs o' OY O
fr ets?2 d@jddigdkTappe)] 1973; $j2fm, 1975

27.3 [ftojHjdjdd) ddisj dzhde desfisd 1 [] ¢ f

Rdzls j delmd o detsfyls! 1 [ [ f s WzP & jstzeizgzdzd s O F pifs H Iz €
BOsdztso scts HAOMY B8 j qofHOdz6T 1) OSydd f) IsdE
(rdtese d HE., 1982). 108jiMCk ddmk: jo (
or HJjdzj dgdw (0d AW ] elstedidn 7, 6, fNaG)i.c§ © ‘2
CGBBGJ dzOIs O HtsB O9 dzw dzd 2 disdz 0, 5% -dggI=BB C
ted o dzstelz S MeMmdes? CdMmasls), dzOctej o Odzd dzO €
Wddz steso Odzd d ttjedfMmlstedteso Odzd tsflsdyj S zs
COoyjfmlej Ctdistetsitj by sl j tRp Bz f toj OC j
fre tOmMmydlsr o OdzdD/EL 5 &CisYetsigizyigj dzlste Oydw Dir ¢,
sflsduj M Ow Efi Rudy disififlsyd,d dzls s dzw tedets?2  + &fpls d
100°mdf . stdzdyjMmseots ©BOLS Ooh jetsmw M fels? to
BOMmMmr .
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2. 8 [ftjHjdzj dedgOfglisy)ydsd Ja srtslied + dzj € Is totsd

RLOBjdzj dzgdj ntdzsHsMmiss2CsMmisd tOMlsjdd?2
syjdzdoOdzd 5 of AtsHE L dzj C IstdHepbufrisetsal., 1986). Is ¢
1 O i MmMEd dzdMmls! jo BOMBEY s | o8 Qzts i3df to tHfdE joHO dz
HdMisddddcrso Ozt 2R Odzj dedw + dzj Sstesdzd Istse
fsdizj " Odzd o MlsjCdzwdedsr § fJtetsBdteCd, LOdzde O
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Isd ud ded 4 30 d3q dz, Ylstser ftosdMmMratsHddz or Atk
Cdzj Sbtosf oso SHdzsMIs! twOMlse ste® s toj HY Jzw izt d
fsiRshd {dzj CtesCsdzHZCS Istsdzj letd® &S dpv e i & Isgelbed
1 sfpdzj dLBjtejdd? ftesedieSd M SOdY B fdj
B dzzls, © LObjd3 odetso’ dzO h j2Cjtc dzO 30 &
fsolststewdzd. 1" AatsH 1 dzj S lstcowzd lsatse %)d L to Asi§ iz
W tsdplz dzy=100L /L) , lGH j dzj Slstetsf totseo SHdesMls! BKBOL
LCMysL daddzjd stetsf teso sHdzetsfils! Istsets 3 jgs toC
10,

20rRMfdzj Hso Odzdj OCIkdodesiisd OdzlsdsS fdH Odz

201 T Hj dzj ded | t©OMkotsted BECBOR &P L dd fyls

[ dzw " HJ dzj dzd W tcOMmlso stcd d3" = Bj dzC ts @ dzC
CoBsejddLdJicsoOdzd o Y JHSECBAR OLBlj, §dihO
ftecddzdo Odzd HOo O BBI j BO MtcjHr or - gdjudadV 7 &
®f Crve, 250 bif MENGYEHOL, 53 .df BMS stes d dats
MgCl, 2 af g uou, (2% joed dadfjusnd dzflz dz' W Isfozd dz¥ fs jste @
9" Hjdzjded¥ BJ dZC O fHtetsotsHdadzd Hftcd 4Uuw. [BtcOl
fted 16000 g d ddzjiditigidanastinrs] it .O doifliTrdpds § s d
25. stdzsdzCd ftojHOOtdIlsj dz’ dets f totsd3r g Guded 1y
7,6. 10kjd LOCtkzyOdd 1 &z Mkzijtdolsodldo

MsedteOdd 1,5 &k Mz i tdz@id dlsd L sb ©dzf Y diaty
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sBh PUIsdo desMls§ OdsPzOL T, §jtesCMdHOLT Go0OwWgE
O OSCYJ Hdzw ftejHJdddy dJdL&w pigdzipasdsh ¢
ZOlsdo detsets 1 dzj CstesWistej L O.

1 sfmdzj tsydmbS¢d dO SCtdtsdtoOn, BBKOL YT o
{ftedn]djdaj BJ dz¢ Otc Jf Gedsjp dslsitsdizd ( th)) Acujdzls ¢ :
2% NaCO0;, 0,95% NaHC@ 0, 16 % Na IsOtwlsteOls, 0, 4% Na
tcj OG ] dzssd3 la MOGSICHSOj dzdd 50: 1) . s 25 oS
500 Sz tOBBYj e tOMIse steO ( midig end tc ticoj G dA
fted 37Awu. [AdZOYHOdZd HEts CBdBBdOIlsdzs?2 Is i d3ff
f dzslsdztsmls: § sdzkyj dzdzsets tOMlsotste©® ftod H dzd dz
o d3j Mists BJ dZCso G ts ftcj f OtcOIs O HitsB O dzv dzd
stsdzyd dzlstcOyd e is] deOEzd , c Offfipdsdz' L 2w COdzd B
f smistetsj dzdzlzé {f ébal., 1989). ( Br own

292 [ftei Hj dzj ded j dAmca j gt o O O OdzOL T m
ZOlsdo detsets 1 dzj SlstetsWistej L O

Cdzj SstesWstejL B dZSsots?2 WwOCydd Hozv st
ZOlsdo dz' » Iigdetsa gz $H 15% 1 ¢¢y, @ ¢ g BGd&G
(OrnstainDavi s, 1964 ) BRg@ fectdgentstc protein 4die,
0,75 d3cd3.

sOBdzdy®© 3. ltodetslstsodzjdedj ¢ j dzv:

. tcOLHjdvehdd Cdzyj dzlsted tolz
t4Othbdar ( ded 5 dzq 2 ) 4% (o] tn d
1, Bsftcgfd, tc1 8, 8 2,0 dz -
OCted dzOd3dH, 30 4 d3dz 0, 667 W&
1 2 2,0 iz 3,708 ddz
srfror 5 3¢ &z 10 3¢ dz
] jtemikzdzr W Ol Od3f 2 3¢ dz 35 &S dz
0, 25[] quwicdfigy 6 - 0, 625 &
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Cdzj SotesWstejL HtetsoatsHddzd Hfted 4Aw o Isj Yy,
l dv BftejH]jdzjddy dJqLW]jttd] dsdtses Mfj CIsteC
dzOf tew ¥ j dzdld  H8dBW sftej Hj dzj dad W dL s¥W j ted3j dals
ltosHisdzy dIsj dzt detsfyls! + dzj StesWistejL O d dzOff tow >
ftcj Ho OtedIsj dz' dz' n sfrlsOn. Ve j L @ tctsd fj) i (5 diz
1 dzj ClstesHdzr 2 BEW jto 51 ehepmM| LO9RYP, 6 &fF {d dats

[ d&zv o dL E2O0dzd L Oyd d ts WQ Stddigfj oddmsrplizd & [drdzS B ( to t
5CtcO djod@OMmIge %0 i3f| wlsdmlzW j sz tey 7, 6 M H
tcdB W d&zOo ddz0 d MA dzh GE[ B sdzds = Ui WHazE
COYoN®l j kg Esd3” ® Odzd § kd3f Bzl iptsd d ¢ jooyjdzs
skftcdsBtEf §Odzj ssozt CttOMC iz, O Ekyofmls¢d
OCIsdo dztsmis o Gudfdrn' Wffidds@ tc O yetal. d3f98)( Mi sz al s ki

[ dzv ftotseo jtoCd 1 WWJjClsdoe desiisd , o tste @ alzdzdffa O
SCtOh do Odzd o Isj uj dzd5250y@fn®Oe O to dLI56) VerftLa fightsch ©
sjujdedj o3 GOMEeztstej , ) BIHLYLIOY 8% HRB, d1 0200 B4O dzts dz,
mMtse zOMmdzts (alC2004i ano e

rdzv tsftejHjdzddy dqLBWjtedsd desdesets Mt § €I
ddzC B dtctso Odzd o oMo jcugjjdedd) dsf detf dzzls, - tots
1 ¢l BlzW J tots g, tc 7, 6 d LOLjd3 ftotsetsHddzd
tcOMmMlsostey W jtctosydO@uzOk @ s § OdzfFe(CNg®)dzdzf K% F
I sfpdzy tCtcOh do Odzdw  G-f glzozj dplresd s 5 & 5 B B zz ,f d @J
Colstste’r 1 ftotsW o dzv dzO My OCIsdo dztsls COlOdzOL
syd dzd 8 Odzd (6hfindlze® Srantkios, 1983) | j dzd M ¢ O 2 ¢ &5 dzO filp
dLsWsteds tyj dzde Odzd o slsdesmdIlsj dz dz" n JHd
f tcts G tc OugfscanV.1.3 tBttOB OIS 9 O h j2 { sdzlzyj dade j
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[ &z2v sftejHJjdjddYy SJfO0 JJqLoitsted 4[] (B8&EsH
dLsWstedyr Glsdzd yor sfmw ttOL dzts?2 EMists?2 ydo sfmls ¢
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294 ftojHjdzjdedj BN j2 OCIdoedesfmisd & [
dbCIsdoe dzesmis: o [ i tcjRridodah dAB6;Kutsar, djowslesH d €
1993),f te d dzy d s 2¢ RICStakzs YO Isfpw o ¢ J dzj - @Qd d ¢ Bz
) tcj O ydd Weslsssedmdzj ddw tcd B sW dzOo d dzO,
dztso z " Sz Isfpddzd d3 Is § Is(te|Ou.us)didtgcls + Istsd3 ff tsfydzj H dac
o sMmis Odzts o dzj didzizts tc d3iOE ©OWLZ ddsd ¥ M Iz ¥ dzdiddiisoz jdisysfent
sCteOh do Odzd 4§ . ( fpdzd 9 md Mmilsd d&3d fted mMEzlsmise
Mz j esCMdH-ZOR d DEalfsdzL O3y Hdzv v 5§ & O LOS ds@ dedlgs
gfr Mezuddd 6 Misjtifjdd ddzeds Jieseo Odzed W 1§ tots51
 dzv tsftcj HJ dzj dedv O CLisfooCuri]fn IstafO frls[or ts tah Bt) ddzS
COC BfdmOdzs or hj ( 3. 3.8.1.) s sd3f tsdzj
fdzj Hizs M j 5 o StdwdpyClsiditsdzd 25 % 0, 14% | ausl0f 49
ftosf steydd 3:1:0, 75. s 1 &k tj 0¢ ydtsddts?
sBtecOL y@.ds t Jo&d yd d tetseo Odzd HsBOo dzj dzgdj o3 10
f sfpdzy Hize b j2 ddzS 2B Oydj 2 ZO Bjdtsdd Mo jlsk
CoOdels’syy (g ujdedj 30 dBBdde. sbdelstesdzj O Mmazlz
tcOMiIsdIlsj dz' dztsG 15 1 CMsteOCIsO ( BOEC M BOdzOdzO?? .
RL 3] toj ded W sflsdyd M¢ 2 f dzslsdetsmisd fftetso tsH (
dmMrtsHdtses BEWjtcO ftod 560 ded3, dMmyftsd L Ezw
fpds. ¢SCIsdodatsis! w1 oly@dDODMg2ELde By & dsdetsiiiz jdafzc
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fd3j Midse ! j @3 fteser, d@dz) d o' 6Oy Odzd o .jHddd

295/ ftej Hj dgBzd P OCIsdo dzsfisd $C OlSOd&zOL '

¢ SCIsdo dzsmls COlsOdzOL T dL dzd oW dz@, Mmifsts dz@ff dz
d34 Is ts H Kuingr, Kijowles 1993) . S 100 BSdz tOmMlse tste
BEW JtO. 100 EMSCOdzd tj OCydes HBBOodzj dzd j d3 !
dL i3 eWwdzd §sedzsh jdedy tOMlsoatscO §fted 240 dadh
Mz dd ydhelpH7s8dm ¢ ¢ lsde dafs fitesd i MO dx@idzd

DDe d3d d
39,41 M

(D i dLd3jdej dedj GoEdzsh jdedv L O 1 &ddz o' to
f dztslsdzeME s WW dydJ dals neiOBOfinQ dedd@ oHjdipidd@ ¢ ¢ o
Qo dzOVY 1 Mmd3, Csi WWdydj s 3 wke disd. + ¢ Misdc

d 9" 6Oy Odzd o &S Bsd OL dsy dslh EGaddgw

2.9.6. [ftod H ] dzjtaLofyls O tsdff Brdéts iffxnid®sE Hdf@ OL
dbCIsdodzsmis!  jtesECmMdHOLT ¢ o OKutngdBowléest tc j
1993) M &BsHJWJCOydw did. [ §Hgdzj dzdyvzts © @ ted3@d
MsjHddaj dzd¥ GoOWCtsdZO HEs SSEON jddetse s M H-
B &ZEO HtsBOoadwdzd 0,3 didz 0, 15 i3 &KEHPYE 5d&zO
NaoHPO,, pH5 , 5) . 1 jteJH dqLdgjtejdzdj d3 tsflsdyd M ts2
BBz 0, H,O,Bf [ fIsdud MS k¥  dzslsdesfmils! dL d3 oW dzd |
WismW Olsdats G fH5B, BY) J P d(dzls j co Odzsds © 10 M. ¢ Cls
9" O Odzd o BC Bz ¢ o DV EAZQ[/ cte Offfy fifays(ds ' dy @fdAg

DDo dzd dz VS & 9% 3y w oW _ ) _ _
Vif 16 '8 E . @BgsL WY dyd ] dals mE @O0 diEde,j fi

Ct WWdydj dzls + € fls d d2Wstpdi d3 toligh Lozt j2 dz j5dzdbj* 110t @ dzt
1 djdedz § Hd ded yOr S iIsdV§ Mo FH", (8oxfistinas,B.d
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207 ftojHjdzjdedj OCIsdo desisPIO] LS MdHOL T Of

dbCIsdodesfyls! §jtesSMdHOLr Of¢ Nak@Aendas { to
1981), f BsHd¥dSOYydwdd. [ jktsH hdse Odz
f dzslsdesmisd o 290 dzef o SdMmdzj dzedd OMS st
stedfypEY jte 2,75 B0, t)] KT, 6 H0 HEOdz®BS &z 0,
HSBOoadWdzd 100 &Sd ttOfmlseatstc® Bjd&LO. 1 jtj
Cs 9 jlsk HEBB O dzW dtfO,.5 0 oS oty jOfy S1iz sc3f f czts Is dzts fiy Is
o ts dzdz' 290 dzdzs ftoeslsde toj OC ydsdedets?  fipdylisth d
fjtesCMdHOLT OMCtsteBOISO o7 6O Odzd d dggkadztsdiz

COMMudls’ o odzq%ﬁ’l—%img,sm;mdsy WY yd ) dzls mi RO

&zOo j WEYtsL WWdydj dels + ¢ Mmilsd dz€ g iy s D @fa ddgj Az 2lzd
f 56 dzts hL jQlzdIi edzdjdat  dzd yOr s Is d YijHEJSRO {fSdzelsjdis fy
1 Mmads.

210 [t j H j dzj dzd § MsH J o Dttt s BQOE G gdz -9
tcOMmlis j dzd 2

rdzv ssftejHjdzjddy Ctddyj mMse® MO-Otktse o
YdSMmMdeseo Odzd 10 oBdz ©O6 % C@dz™ M ig @fgls df ts Odizds d® W
MOR OO dqLodzj COdzd Istej mCteOIsdets?2 1 CMlstcOC ydg :
dL d3d dzv uJ dazdzlz © Is ¢ Odz s 1 CMistcOCIsO W ddz &
Bl jHddwdzd, d o ded e deyf Sty G EA fdaffH @ ipRC @B tods . |
d WektfstsLBj ssHkz (5] (vktetSCddd, uwtlttdss O,

2101 ftejH j dzj dzgd ] MtsH j ey Odedw cdzt CtsL T
HBH Y Odedj cdzt StsL T 9o dzdfMmls: wn tOMmlsj dad :

Cdzt CBLBBCMdHOL T . ] tcOB SIS dimf sdz’ L s9 Odz

sftej H] deqajdzs t€&BYdd cdzg CsLr o Mroetstslsey

56



Codzstcd di3gd stedyj M ddz RBilssHEsdE BjL HJfteslsj dd
t6j OGJ dzls O HiB 09 dzv dzd 100 B¢ dz dimmdzy HEZJ
HdMmilsd dzdzd tc 5 9 O dzdzts 2 O SHT (sO¢dds tsB @@L 5 &
COdzdBtetso sydzkz ® ftesBlz d SCodidstetsdz dzlz® ftots
SBtOL Yyr ddSbkzedtetse Brdzd 1 asUndzgsd ds € oz O & v dz!
sflsduyud MS k2 § dslsdtshis! sfrilsds2 d ¢O0ddBttse
ftod Hdzddzj o fsdiiasOMIE] didsigd ded 35 fgakd QS suiz
ddzC 8B Oydd i tcd ftoj HisSR tcOdzj dzd SIS f oW dzts
tcOMmMmMyudlsr o Odzd dz20 BMdese ] COdzdBteso sydes?2 | to
d or Oy Odzd ©® &Be/ ¢ Mrtes?2 d&OMM" .

22 10.2 JftojHjdjdd] MtsH]jty Oddw MO~ OtesL " (

r dzv tsftejH]dzjddwy MtsHjtty Oddy MO OtesL " (d
fteccBCts?2 cBlssoddzd tBtOL jY SCSOYHBES 9 0Oted Ody
MisOdzH Ot ls, 2) tcOMisdlIlsj dz' dzr 2 1 CMisteOC s H A
MOR OtetsL T’ d WttkzClksL ? (¢ B9 tc O GMIsH{deW] dzd dzdz] tc
MO~ OtetsL T . s MsOdzH Oclsdzs iz tcOMis HP®cEz 1 § to KK |
HSBOo dzwdzd 390 3¢ dz HdMmilsd dzdzd te s 9 O dzdzts 2 o BH
1 CMsteOCISO (fts 3 f o lststsdzts HIO| ) BHstOR @ oy e jfif<On
WtezClssLBOé). s 0,2 Bz + CSMstcOCISO 1(JOMBo s
NaOH L Olkjd3 My m! Sdfwisddd o Ijujddj 10 d
(sBtOL jJYy ¢cMOROtsL Oe) . s fYtodzzyd dzde" 3 BB 6 C
tcOMlso Stc O t6JjlL Dy dld® d 0, 25 % Is CHOOH)] odf dd  d
ttOL 9 j HHCHAdASB #3):.H,O= 5: 1) . 1 twtser ddC ks futgtse C
fsmdzd Yydet dma BRrdOYHOd d dL o3 ewdzd flis(d
o ts dzdz' 500 dedz3 (twetsLtsots] SOBOBEP OddcjOnmudlk
WiBtedzzdzg dzO BMmdzeseo Odedd HOdzdz" = MJtedd BBKLOL
Mo 5B SH dzts 2 WiekzCIstsL T gL L dzOyJ dzd W SBtOL YC
fsdzeydoeh jjMmw Ctsdzdy Msets WitkSlstsL ™ o MmMismlis
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211l s Ols dNgQy tBtcOBSISC O HOdzdz A

Its ofMjn 1CMyjteddj dsOrn B dsdtsdidag joipis@zo v
OdzOdzd Is i GE BOBWOY .  jLEd kO™ 1Sy jtcddj dals:
i sd L to Odzd j d5-tedts 5 © @ Y © o Sigadlsty s 227 5 &
o fls e g5 dzligls Ols d Mls d U j M OrEDscaO\iABdEfanadytics d | s OB
d dz0 cwO¥dCOor ftjHfMisOs dj d MijHddj L dzO1
[ BMEY HOE IsMW  t©OL dzd yd v ,-dztHdss fjastdsto o] dgjdz" Lj dzQf veddd3 =Of
1977).
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3 trYuvJ] v UvREBM[RIE UM [ TR

3.1 [ sdzj CzdzWw tedz 2 d Bddzsedyj M¢d2 O dzO «
IsStc OdzMW Ste B te 59 O dzdrEsA a2 jydieafizf d H dats 2 Hj MO
Yy d Odzts B O Syngchodydtisp. PCC 6803

[B] jCIstsds dmmdzj H s Odad W fdzkz ¥ d dzd dzd Ist
¢ Otels tsSolprdam tuberosumn., cstels© 1 J Mded yoO (S tsdzlstetsdz ) ¢
CtosdzmistczC ydj 2, destzj ipP R f ef Hadzts?2 HJ MOIskzOL T

Synechocystis sp. i o4 6803 ( dzd dzd v 3)
zdlsj cOIlskztedz” d@3 HOdzdz" &3 ( f OOdzd d Htc. 9 R O@edts
dzd dzd d fsfdzj Hs9 Ols j dz' datsfls ! G J d&zO Hj MOIlskztc

fsfdzj Hise Ols j dz' detsfls ' icBM3 § €islsijficzs d § ¢ &6 dsQ to d
dd 5 j dzOL HesAlicBEBlGGifls j dzd v ) .

31. 1 [ftwjH]dzdddesAigOdedsuisfs ' € j 2@t dJ gfgdd d
Cjd0 ) fodsh! & 1At shmdj GBOlds?2 IstOdhs

I dOyOdzy {SMfjtd R dkOd dts?2 OBl d
stcOdhY stk tetse Odzdz’ 7 t©OMIsj dzd v & dedgOakBfQgej dz d
Zdf dHds?2 Hj MOIs k t GynechoqystepdBREE O 03 tolf q®? & de@aizf

dzd dzd d 3, Colsttolz® dZzOdz dz¢ B j L dats ftcJ HisMIS
BdBlsj mndzsdzse dd RA{ t o1 . [ dzv -Oud®Hzd B i 'O dig |
¢ Otels 5 DOgnim'Naraykinaet al. 2011) , C sls mygrd2j o tfst@SA®L] Qk

fedmMkzlsmMbsokjls o LCGd"n bOEHEZNEZELIDREEBY § d¢

RLEZOEZJ YW Ccjljtdsedydtsets ¢jdzO0 o Ml
Yyt 1ktsk cjdz + SMtej MmdezilbmMwy, © jets B
bieso jdz2  SMftejmMimdd c¢jdz0 dsyjls Bl s B
Bt1s d/ ddzd Bj Z¢sotsets ftosHEZCISO. [ rdesdayj dzd
Cdzj sCOF t©OMjdd?2 COklstsY jdvy &O shdss Od
ste@dsdf yd-HA({ Y s Ists jMms! (5 BtOL 5o Oded® dst
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Cjlsjedsedyds Polmjlsdm Con (g dgn ¥ st d3d oo O dzdz’
fts5 CtO2dzj2 Bjtej, d&zO0 bwo tejcjBeonCtdy ydd

1 2 3 4 1 2 3

1000
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desA

desA
licBM3

100

tdfB. GCdzj ClstosWittc] GtcOBBO ftosAkzCkBd L Sz
desAlicBM3 tc OfMis j dzd 2 € Qtols tlglzjCdarj:tsIlsd H dz" § B30 te
tc OMlis j dzd WesAlicBB3 tOMmlis j ded v ; 4 . f sdztsy dIs j
Synechocyst)s

312 RLAJ dzgj dzdjy MtsH ey Odzdw d Csdzdyd Misoe j dzdat
Zzdf JHtse o dzdmis! wa COtlstsW j dzv f sH deshzd? dzd |
Oyddde f Hdzs2 HJ MOBEZGOL T

[ e e thipfsds HBC OL Olsjdz' Mlse © 1+ CMYftcj Md (
OdzOdzdL dL d3j ded dzdVv JtesHEZCISO OCIkdo desmisd Mtst
d Ht. , 2007; r 4 d3d dz, 1 0O2CddzO d H6. |, z
OB Mtsdzt Isdzs G 5 d slsdzsmd Is J dz'odzts alts] fy sy wHR| te & @d
Istc O dzmW tstc di3d tc 5 o (edAdHR O flEfjfdfEiogzts? H J MOSEZOL ' .
zdlsj tOlskztedz H Odzdz" n fsCOL" 90 1Is dzj SHdats L
Hd MOIskzZteOL  dzO sfgigHigBidO@Edy j dZdf dHtse o oMl
Isj f dztsdzs B o R OpR§f & o el L zdz sOIs jdeLlstc Od

CsHdtolkze M Hp j ) Ols z tc ©Bykechodfstjs dzOB dzt H O dzts fny 7
OBMtsdzé Isdzgsets MtsH j ey Oded W d3j d3B e Odedz” - dzd f d +
2006) . s dzOMmdets ¥ j Htolzeddz H Odzdz d$olanutnte
tuberosum G j dzO-M a0 ddz H ] MOIsktOL T dL B tsdfj j
commersomji dzj B dzt or Wodzj dzets L Od3j Isdzr = dL d3J dzj
(De Palma et al., 200§ . ]l silstsdzz o dzO y O dzj dzOh j 2 tc
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OB Mtsdzt Is dats §

dzd mils* w A
s O¢

fsor M jdedy,

o dH d®dzdg L ,
Is tc © dzfy W ts tc diESA|IdBHI3 teO M is j dzd 2
f s ¢ Bib s tzgrizds?

fMtsH | te) OdAd P& 3dj fislsfQodz’ r sq, -
Is tc O dzfn W ts to d3qftedts ofitci@iy d2] dedosm Isfiy dfdRdzls te ts o
ftejHMIsOo dzj flatizh ~

o dzd W IsiA

i Wtz d f Mtsie d diszs J

fgB M jrestsd3] figds He jOteaptzD

dzdf dutse (rjBddz, 1 0LO2¢ddzO0 d Hte., 2013).
StcOdMW StedzOdzlstse SOC Y Jj BT dzts  azd hyj dzdkw dd@ts H3j0
11r s, fsH odzdwWwdejdz IstcOdzMW stedzOydd  tetsdfn
dzOfmr h j dedé' iz Brin@te¥ls sBtcOL tso Oded W dzj dzOMr h j dadz"
s OB dzd yo 4. ¢ B Msdzs Is dats § d lbdtshdlsj & datsj
Ctsdzlstetsdz dzr n q s tc © dzf) W ts tc diehhs tsb2ADdgdftds f d & glztz®
HiMObELOL "™ tOMmisj ded?2 ¢ Oferlsjsdéd dizv ,\ @ @Y R RO ,
HiSH jteyOdedj rs|[lsdesmdlisj dz! detsj i
(s BOMM’ BOMM. % s f
s tsdzlstctl desAlicBM3 | s sdzlstctf desAlicBM3
14:0 19N2 19N3 0,6 0,5
15:0 14N2 3N1 0,4 0,1
16:0 758N38 1007N50 21,1 22,2
a9-16:1 100N 10 148N 15 2,8 3,3
a9,12-16:2 17N3 21N5 0,5 0,5
a¥,10,1316:3 100N 11 166N11 2,9 3,7
18:0 88N6 75N5 2,2 1,5
a9-18:1 80N5 103N12 2 2,1
18: 17 3N1 0 ON 0,1 0
a9,12-18:2 605N 30 755N38 15,5 15,2
a9,12,1518:3 1962N 98 2461N126 50,5 50,1
19:0 10N6 7N2 0,2 0,1
20:0 43N11 45N 2 1 0,8
a9-20:1 8 N2 oNo 0,2 0
bz 3dz© 3807N185 | 4809N236 100,0 100,0
Rl °r3d§o % 932/42 1155N58 25,5 25,1
ulzdgsdsO 11 2875N157 | 3654N182 74,5 74,9
R 1,973 1,982
0 fdzz yoO©4 OB g @tz Wetserts , MEHSO I Misd ud

ftcjo’ h OkzO 1 %.
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[MtsB j dzdets MdzjHEjls tSlsdi3ilsdls! , ylkts OB Mitsdz
(18:2) rs ftwwjoarhOdks IOCtoats] bk Codstetsdz dz
sBl W mdzd Is OCIsdo dzts?2 1 € MmtflesA M i db JEUsHsSSHE|Eetisdzdzts
Oyeatf f dH dzOW  Hi jtfifEdS Ejtdila oGlzw j Is  fpo ts® W J ted3d dzls C
SBOLtSo OdzdJ &3 (18: 2) dL (18:1) rs.deshtsH J
licBM3tcOMmisj dzd?2 IsO¢xJ B dzk o' M j, yj-af vod d§kla
Is tc © dzfy W ts tc dzqtic@shy lOjdzatef Wi d d3j dzd H sY sdzded Isj dz' dzr 2
HdzZ" tBKOL 59 Oded W (18: 2) (s LO My jlsad-kzo j
Hy MOEtcOL COtlstsW jdzv, ftjotcOh Oshdn (18: 0)

Vo j dzd Y J dedQdzdiyts Hgdiadats dzj deso s?2 (18: 3) s k
Btsy dets B W Mdzed Is Is j d3, Yylsts o dr IsCOdgv A
dzd dets dzj o 52 (18: 2) s, ClststcOW B3t ¢ dzO E
Hy MOEZtcOL Od3d C OtclstsW j dzv Hdzw ftsfdzj HEZE M jEts

RL®J Mlsdzts, Yybsts COtlstsW j dz ts Is dzts P dhls fij) vdzd € o
dzdf dH'T -zt dzOMisso C s ls ts tMongrandhds ralj @9PPIs  (
(bt jjtsyisfiashtse Miso zs s Msh cOdzj dad dzts tc B3O ¢
WslssmMddzlsj Isduyd ME sets P& Oic @B i@aa@B8d ( dzg usG d O G
2000 . s O MmMdzjHEkjls dL tjL kzdzd)sOfgtse j oy @dzd fnls (
o dzd f dpsACBM3 tcOfis j dzd?2 B'" dzts dzO0 65% o' h j |
ftol Hf sz ¢d2H ,j MQlsBtcOL O Yy OdzsB OC s F @B ts¥ | &
By il dMmftsdz L s Ols! 9 GOy mlsse,] dgzadgls 8@ I6
f tsdztsy gnded o

sO0Cdds tBELOL 53, RO imdtseo Odzd d ¢ tsdzkz yJ dzc
1 CMf e MMdw o9 j H] dzdztse B &l 240 Q fefliet] | ff dgfdHWdz 52 O taHlg) tifiC
Yyqdodese ®C istddizz dzdtclzjIs BdtsmMddalsjL ofMmj- d3i d3i
Moslsdztsh jdedy MBsHJ ey OdedWw dzOMr h jdede" = d dzj d
Csdzdyjmlsea®© 1 1rs d2O0 30% d dzOMr h jdgde" = r s
f SHHjteY Oded R 1 rs, Ztctse j dz ¢ ts Is@sds tsdz ¢
OCIsdo dztsfls B3d BBtcOdz ftoed B ZOGtsYtodw Isdz n H
dL o j Mls dats, Ylsts Btsdzj j EMmlsts2yder j € dedL C 57
o MsCdd3z R, fs MwOoade dzd® M yYkeMmlseadlsj dz' d
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CkChktokL " tsdz dajdeVf tdj,ol' 7" Qdf Aftd”ej dz$ 5 d Hte. |,
COtelssW j dzv, Mtse zOMdets dzO" d d3 H Odedz” d3, ©Bdz B ' ¢

313 ftejHjdzjded] CtdzmMisdlskzisdo dzs? kdgdMicBMI] o tsf
tcOfMmisj dzd?2 COlssW jdzv € Hj2Mlsoads ccdf lsj ted3dc

[ dzv o rd™We dzf dad3j dzj dzd ? o tc Odfilslg fEi@fiPdzp s iy IO O dz
dzj 5B - tsH Jd di3ts B ' dzfs ftcj Ho OQtcd Isj dz! dats sftcj HJ
cOfMmlsj dzd?2, dMitsd Lkzvw &jlssH §tov Bses §iosd
sj B jteOlskztej &ddkm 2N0, 5Au o ki uJ sl tctSdz'
tcOMmisj dzd?2 dzOB dz¥ H Oded) H j @dRY Is dgOH L [ dipdpiigds + wy O figlg
skteetste d Br dzd yYyoOmlsdydets o dzd f tsdzdetsfglessAs
licBM3tcOfils j dad 2 dzj BTN dzts or wodzj des odL 2Odz dg" R

KOHTPOIb desA-licBM3

{ M.l dzj " dzd@ © 1§ dzls te ts cdhesAHcBM3  Ofils j dzd 2 S Otclss¥ §
Hj2Mmlsodw dedL S22 Isj B jwObkter (dddziy 2RO, ¢

sO0Cdd3 tsBtOLBA, BGYtejH]jdzjddi Stdhsdlkkzls
desAlicBM3 tc OfMls j dzd 2 COtclstsW j dzw ¢ Hi2Mlse d¢® G
ftsordadjj, o' Wodz dadetsj tcOdzjj Ctsfpo j dader &5 i34 Is
Htg. 2008; 1 0t602¢ddkzO d Ht., 2016) .
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3. 2 RdzHEZydtelzj a3 | dzdL € 52 LOCOdzd o O h j 2
Emlsts?2 ydoesmisd ¢deslalicBNSBdeOdglsnj dzff 2 ¢ Otcls me¥dgdafw ¢
{Hddd dL ofowsla 2Mfftne o Y dLdd twOMIsj ded 2
BBy dgv 8 h i3y EmMdzsedwdz sCtelzy O h j2 MmMtejHT, o
MowrLd M 1Iddz $O0¢C o dMMdzjHs9 Olsj dzt ME 52 to
oBLOMISOjIs fsiste] B dzsfls! o Omsap) da€ @ ) IsQ HZYR s c
dzj o sL d3sy dzO@ BJjL dLEyjddw ftedydde dr §otc]
otSLH]2Msadwds, o' LoOdzde” d3 5n ZOY HJj dzd J d3 ( U tel
sOC bkYJj ki tdkoponofisdtess Odzdzsds (o j ¢
Emiss?2yde smis! ©OMisj dzd Y B3§ § Q@ Rigds o dzgf Ty 5 6zy
BstesL sMiss2¢dj odH' tOMisjdd?2 &jiksdk fscd
ftesyd Mg LOCOdzd o Oded W Emlsts?2 ydoe tsimis Bts te
fsor h O lsmw, o, BkHkyd My jydodz dzs f sHGE SIS
Ydor iy jH § sfdzy BB dzlzfp 195Awu. J tsls dzd yd j
dimmdzj Hsoe Odzedj ftesyjMmMmtses L OCOdzde Oded™w - sdz
mMdMmlsj BOIsdyde &3, 1 IssdBz otL @3y dsMmils! dr L
¢ CwOkCMmtesydsy &3 L OBstetsL SO dgf LHASY j ifgPn ] st o d

%ZOh j2 ©OB&ls] BT O §MsOodj dzO0 yjd , o]y
Eilss2 ydosfilsd COtlstW jdv § ddL S22 Isj & j Ol
d eorwedls! sMdetso dz" § YJsyd MM, My smtse Miss

tcfls jdzed2, BBWOIsds, o YOMmbdsmisd, BMsBB] ocC

{ Oflsj dzd™” S OkBY jdv LOCOddJs Odd { figlsls
e zOmdets &O" dd5 ftejH' HEh dd5 OBl O&Y ki H
EBjHdI! MW o Istsds, yYbtlpizBfrtc®sdwPlshiueL OF
or LM 90jls ftsoatejyHjded?2, B'dz fttse jHjd OdOd
dzdfmils jo ftod oBLHJj2Msoadd HOdzdzats?2 Isj di3tf j tc O]
tcOfmlis j dzd 2 dzdL € dJ fsdztsy dlsj dz dz | Isj a3 j te C
toj e Misdgdidclzf sotcj yHjdd?2. 1 sk Isdadidlz, k& tagsasipdz’ o
Emlss2 ydo figlsdij MM L OCOdzdo Odzdw, B' dzO f tets9 |
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B IssHO ftevdBsets CtcOsCotej d3j dgdetse s o tsSL HJ 2T
Ctolstster j dzj o' L' 9o Odkd, BUztsC f g ezth H tf Qbfls § dzff 50
Ctobtster 7 SftejHjdvdd 5 of AtsHE 1 dzj € lststs dz
f5COLOlsjd df g cHLOHZdaAjsE2 yd o sfisd tOMisj ded 2
f sdzlz yj dg' -difftetzlz Is 292 sSBtOBSISC j tc ONNQsA ) ddagf 2
I coz@dzthj 8 SOCEt t©jydBO B dzts f £S Ofg Olstzt
LOCOdzdo Oded™ o ydo0Oj ;dsfls! tBjdn dddd2 ¢
L dzj Sstesdzd Ists o qJL CzjIsts¢) ftso’ h OdzOfm: |
stc O dzi ¥ tstc Bd to s 0 O dzddzCES%, tf @i Isfij tet@{eR dzj dizd © § tshigizls o % dz?
tcOfyls j dzd 2 .
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no BbIXoAy 3MeKTponuToB, %
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MpoaomKMTeNnbHOCTb 3aKanuBaHus, CyT.

t dm. 5. RL A dzgj dedw EfMmlsts2ydoetsmisd o HJdzOC
desAlicBM3 tc Ofis j dzd 2 COIlstsW j dzw (% or" yde Oj dztsm
9" AtsHE 1 d&zj Sstesdzdlstse) ftsdzj dwddelz 7 N0, 5A¢

s Yjboajtlsr &5 MklCOd L OC Otzds @®tzky dz' ofr 3 & © B
MtshisOo dv dzO 30%, d [ efosapndds®% i s o © dzdgwds 1 o
L OC Odzq deONEBM3 tOfis j dzd 2 &0 MshlsOs ddkzO 93 %
Modujljd Mlsokjls 5 LOojteh jddd fsyjmno |
e OMmls j dzdj2L dmoiz@ Isdp dz' dzts o ' -" D oz@ szl ddmsts 1§ HE
Modujlsjd Mlsobkels & Mysheedshisd SOty jd
LS dR kjdfjtObizte, fodujd IsteOdhl i d0Odsls:"
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[dzv or wodzj dzgdv teOL dzd yd 2tsBoj dffifils Jtfdjcidiidp tstisfj lest
fsfmdzy L OCOdzde Odzd W , H Hz{ tizlp Gzt dzeB3fp dztp JaXAGIg ds g ) Is
SlstedyOlsjdz dzr & Ibj kB jteOkts. t Ofisj dzgdw 1 tots s
18 vy (todfis.j dafw. sBjdan dddd2 o dzjL OF O zdzts
L OC Odzj dzdzr j Csdzlstetsdz! dz § tcOMmlisj dzd v , ftsotcj
LOCOdzj dedz’ | btOdzhY stod3Odzlsr d dgj dzd dzj L dz@yd Is .
Clsd H Odzdz" | B" dzd tf SHIse jtey HJ dz fs or afsH
tOMmisj dgf 7 @ ded2 o Y B a3sMBzD dzf 5 %o O B
L OS¢ O dzflezMlicBM3tc Ofls j dzd 2 fts g © 6 dzls tz®iB5%z5 5 %,

(a) 3aKaJlIeHHble He3aKalieHHble

(6) 3aKalieHHbleé He3aKalneHHble

tdfm.l 76j.do O) BOGDMd dzdz’ 7 d dzj L OC Odzj dzdgesh € ts
icBM3( B) ©OMisj dzd2 COwlssY jdv fshmd (otodsto

st®o dzd 8 OW H Odzdz | fts Ctdhisdisklsdo dzts? g
By dzts fMHj &ZOI! or asH, Ut AtdksHshiss?2 S ]
Hdzd s j dz' detséts gL Stslsj B j Ol ztedzsls R Mis ®Q Qdzd &5
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¢ ltedyOlsj dzr dz@ 5 Isj &Y j tc O ity B NBd tdAlg 2/
My smse dzsHjlsex d 0901Is ! 1 Is I ddef JsBifiz} tdaBlg - wpEHod dgy Giz
Mud s fJ tojvs Wy lstgsdzdflzi SBKOL 89 OdegdW dz! HO

[ Odzj 4 o dzONM j2 t©0OBBI] BF ZO f tsMisOo dzj dzO
ZyOmlseoze s o W stcdaftefsle @ dzf b zkmisfisB 5S¢ d - € OT
LOBBKBL S B9 .

3.3 RL zyd ded g34 dzjtdagdets o tzteds yJj Mmtse , Zzyomls
LOC Odzdo Odzedd rFrBdzcHtMIss2Cdr ttOMIsjdzd?2 ¢
OCIsdo dzsmisd 9 9 glasAxtizds|cdde Fd WaBsS 2 H J MO EZEC

s O¢C dL o j Mddplzd J f tzaniss2 ydo smisd BeteL
slsted yoOlIlsj dz' dz' d3 Isj BY J cOskztcO ftcd L OC (
WBstcdidteso Oded j B3 EMmMlsts2 ydetsmisd ¢ BBteOL k¥ h j
&zOd B tsdzj j Aftstesh s dL zyd dzdz" n slso jIsdzr - tc _
Isj B j cOstizte] j YOMOJjIsmw MftsmtsedesMmisd =~ SdzsSH &
LOBStesL COd3, Ibts IsOCdr tOBsls L dzOydlsj dz/ dats ¢
dLikyjdzds thdtseodzr » ftesyd Mmtse, fteslsj € O h (
dzdL S dn LOCOdzd o O h d r tol§ MizBtflzfidc @3s E@dzOMHzd Lists dizts
Emlss2 ydotsmisd tOMmlsj dzd B slis{ Is fif isls fif ndnletz] s 418 @z
Oyeff Hdes?2 HJj MOlskZzteOL T o fdosqdedinj - BdzdHstg
teOMmisjtadci 4 (rd Bddz d HELS OL OXAsG § Ny k| girth G J o
YQdetse 0Csjted?2  fYwsorh jdadj OS@odlitfifflsddH dats
Hj MOlskzk®arh Ojls CtsdemisdIlskzlsd o dziz ® Is. J . )
Emists2 yde sfls! COwlstsW jdzv ¢ dedL Ct52 Isj B j Ol

) HOdzdztsd3 teOL H j dzj  o3f tcOMMmdstsisted d3 o dzd W ©
ftoesyju@? Odzd o Odzed¥ LS dzsHtsMiss?2 Cdr o OMmisdg@zd 2
dL d3d daj dzd W ) MtsH j oy Odzd d rs 3 d&3B tc O dzdz" ~
Zdz' IstcOfMistclz € Is Iz tc dzts 2 stcc OdzdL Oydd izt dzO1
ftesyj Mo d OCIsde dzsfisd ¢ dzv y jsdas'on O dels d tsH

mMizh j Mise j dadats § 9 dzd B3O dzd § B zH J IsalZzCiyefirf filztbH otz ?
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H] MOEZztcOL T o fttsyj MmO~ L OC Odzd 9 Odzd v d W
OdzOdzdL qtelzw, § OteOdzdzj dz' dzts ) € ts dzhdesABRNdg,J ddsf 8 (

331 RLMAjdaj dedot j Yy Grzdd d Y dtodetsS dmdzsls desdyz
Zdf dHtse o dzd fls! W HesAlitBNItc@sighs jfatedd? d OS¢ O dzd 9 O dac

lesyd MMr OHOflsOYydd ©OMlisjfad®d § Lxd clO o dgf
icsodgw n MlsickzC skztedzts?2 tstcc Odztha O RPP 29 @ juldc@Qids
Kargiotidouetal. , 2008) .Oyldszf dtdsixiss s d3j dsB tc Q@A Is dzts fi
dzd f d H dz" § Coif sdzf dels’j .My jUHIB®EIS] Isj ¢k Mis
fMdzj Hts9 Ols j dz' dzts, WEdS ydsdzOdzr dzze 0OCIsd o detsfls
Yylsts o tojL zdz WOl tolsQ SSAdsdsR@dfdc  tcOfils j dad 2
MH jy OdzdwY 11rs o d&Bj d3BtcOdzdz' » dzdf dHOR, M
G4 SCMOGCsdzOdz! dzlz ¥ Ef OCtse CEz. ) tcjLEdz sOIsj
MsrtcOdzv 8 Is YdHSBCtedMlsOdzdzd yj ME s b hHs W dzlf |
dmfmdzj Hso OdedwY orntsHddzt dLEyjdedj dL d3j dzj ded 2
B3y BB tcOdzdzr no dzdgd Yl s COISSW jdzv o tWjLEd Is
Isj B j cOlskzte] .

sO¢C COLOdMs d&Qjgih. L 0 Odad siPdzddyls] dzd
ftesdmrtpwdtzj ddj MHjwy Oddw BN j2 MBS
ftodded 3O dzd M jstey REAzroOded W ) . ¢ Isife jodzdi3g Jdak
MsH jtey Odzdw COC dzOMr h jdzdz" = (2O 10 %p, ISkEE&E
ydmdzj vOdzfiyje dzsdzj o 52 (( O B2) (A8: ) dzd dzts dizC
mMietslse j sMise j Gztiztied yd B E& Rigs OMtkw d&zts 65 % tsls B
) e dizh jMise jdade" 5 MsHjtey Oded j d3 dzd dats dzj dat
dzOfmr h j dzdets?2 Misj Ot d datsfigdet?d f EBls ¥ Yafe@ dts® A2 6@ 1 &
ioHotsj. uwtHjtey Oded) ¢ JSCMOH]COIstedj desos2 (1
Btsdz " dA) hsdzPn ai3j de fedu@s § ZOflsgd Oc  dzf ts ) O
LOCOdzdo Odzgd™w tftsor h Owx®Bd i3t ts Y lisdinlz tp@PeizdeO@elz: Is ©
ModHjlsjdzt Misalzt Is,C dzylbtsC 33 HRezte DA Isds 2 & s Qdsdg O f
L OC Odzd 9 Odzd v sB,5C @" ObIRY \YSfHdzf SOCdd3 tsBt
OHOf Isdtelkzs sfpw ¢ EmMdzscedwds dedL Sdr Isj &3 j ttOlIst
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VL fossMisStses IsjfdsdzEBdots?2 SCkSCEZtelkzL ™,
tejL Ezdz IsOIsj Hdzd Is § dz! datsteysO dzq JO ¢ Odiaff det®alz o ts2 Mt
o j dzd yd e Odzts iy fsylsd dz0 15 %, O kZtte j dz (
gL i3 dgv dzfpw  d B'" dz HtsMisOlssydes dedL Sdadz, s M
([ OCOtej dzgS 5, 2010). 1 OtsBtstetsls, Ek ftostosmisC
LOOzd o Odzdw dz0 Mo jlsk oMjecHO ftsdmntsHddzts {
QG soadysovw, bzd EFGIOcdqAII2,007) , Yylsts MmoedH
tesdzd ftso" h jdedd EmMlsts2 yEadtsilgdifd c®stzdgy Ols j dz

2001

180 Il xoHTpOnb

[] desA-licBM3
160

1401

120
100 " . i i L

80

% K cogepxaHuio npu 22°C

160!

16:1

I
16:3
18:0

I

18:2
18:3

S HeHacsblL. XKK :

S HacblL. )KKE-
S XK o6y, :

60t

t d.M7 . RL d3j daj dzd W fMtsH j o Odzdeled f & s od3j BB tot®EA
COotlstsWjdv o fwsyjmhnj LOCOdkds OddY §wd
mMeHjtyOdzed® rs Htd 22NO0, 5Ad

VIstcOdzmYW stcds@deldstisete ™ | kY J HEts L OC Odzd 9 Odzad
ftsorhjdedz &5 MisrHy o) dgb jedBedpdzdm s L O Mudls
9 9 j HYSdzdasjdehO O Qeff f dH dzes?2 H $ ) A lddasta R B zd o Od
OS] ftsdmMosHddks fsor hjdg@j 2B®H j 2 todf)z dsds
dzj dzOfr h jdzder 7 rs ko j dzdyde OdzOMm! dzO@ 30 %,
Mdzd y OzOM! . wtsH ]ty OdedJ dzd desdels @58 s B8O MR P dzt
dzq dzts dzj dzts o 52 i(4108%,3 )G jrSsfy Giaq € Ols teifdpQzs® BB (146
9 2 ©OLO BHlsbtijcsdyltko h jdedj MtsHj ey Odad
pjteswisdts, ftsdmMosHddhs o tjL kzd3sQEPIlsOEC
COwlstsW jmtihy €igtsB Mis o tso O ditsts HYfj ooy iPbigdbipls £ O ls O, Is
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rs. VA3 dz' h jdedd MBHJ Y OdedW™w Bsdztsdzj dzOMmr h § oz
Mew L Odes M IsJ o3, Ylsts dzd Mdzkzya2s1 | M@ 0O |
6L zdz! sOIsj fdad 3 § dad v dd M ¥ Jdapciwj ddzagdzts ) IsHdt
Bsdztsdzj dzOMmr h j dzdzr = r s, Rl tfmdzj L OCOdzde O
fsor h Odzmpw dzj L dzOyddIlsj dz' dzts.

vO0¢ COC MHjty Odzdy dzddesdzj ots?2 rrs o 6,
SHJdZOSC so ts d z Ctsdalstetsdz! dz" m, d z Is tc O dzf
ftod HY Sdzslsite Isef L o3y dzaj dedw o Ctsdzdyd Mlse j H Odzdzs:
Mudls OCIsdo dzts mEF-H jofig @ ISk teldzs 2, dzts atP-H jnig® 5 1B ¢
COtelssW jdzv ftsH Hj2Msodidd LOCOdzde O hdr s
Mtsc dzOMmdats H Odzdz” d3 dzd Is j tc Olsdz tedzj, BQ toastetdsedztsj, 1S
H2H | MO Estd@L ' ¢, 0¢ f s ELidfdigty , ) fiRglde] el Zrgj JMAPOIs ZtcOL T
Br dzts L dzOydlsj ozt dzs?2 ddznkSydd o ftesyj iy
C Otols ts& fulmzrosum(De Palma 2008) 1 tser h jdzdj ©OCIsde dztsfils(d
odHd Bt dBE, BN dzs tsBhkzfMmdzseo dzj dzes OGS Isdeo Oydj 2 &
zo j dzd ud dzd § &5 o toj d3j dade "X"opLdrpridzEfdals BASY 1 st QX0 O

l OBl ([ OCOtejdeSts d Hte., 2010) {§ts¢
Isj BY § tOblzte] teOfisls jlsigd ¥z yfjtdpls™ M Odsj 3B te Oz datk B j
Ficsodzw Isegj dzser -

sO0Cdds BtLOL 53, ) ftesyj MMy dzdL C Blsj ¢
Ctsdalstetsdz! dz" ~ sO¢ d IteOdmW stcedzd tctso Odzdz’ -
ftesdMrtHdl dOSt dj ddi rs &I 0kEHEPH &isdi
Yybsts k2 Codastetsdz dzf = tOMmlsjdad?2 SCtotsdzy dzOC Y
fsorhjddj MbHjtey Odedw dzOfM" degAtiz8M3atc OMds,| dalf &
Bisdz! hj2 misd § 4 dzd zOC Of dzd @ O dzd ¢ Istcd J dats
B detsdzj dzOMmr M j tzdgd F hejrdigds H jdmpvO Isted j detseo ' n rs,
M smseMise 5o Odzts  jftdsie® dzdjvdzd jfn k Bfifiidsitc O ls O, 5. j
mModilg inlsezjIs & o @ Hgsi O Istizticddd. o ftsiylimj
ftoj HY Sdztsy d dzd , Yylsts Mmih jmise j dzdats fsor hj d
Bj BB Odzdz’ 7 dzdifdfdaO R 2 tsfipOrkzi W steBd s o Odzde’ -
steOL dls' MW dz®@ dn MmstekSlkktej, Mismtsemse zw
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Bj BeBteOdz, o YOMlsdshlsd, fsyjmno Wslkshdd
sj &5 j €O kts.

3.3.2 RLAjdzj dedwy Edz' IstcOfls tc AEHS oiOiEdsTo st g JOfgs
L OC Odzd § @ detf ¥ ts dz'deRAIEBMBtc O Is § dzd 2

15 gdzj deds dBdesedm Oolststetse, dj BBLOdzr €
oJ M BO ykemlsedlsj dz' dzr ¢ Kratdh tivisey 2z 2 0 D B @ ) @ dsj Jm
d Htc. ,] 2100 7y Jsd3EQdg) de@Mmisj ded j &3 MY stse dzsMmis o
ddL Cts2 Isj B jteOlskztcy ©OMMBOItedo OjIsfmw ¢ OC
ZMmils 52 yd sctfiflssls j @Gcssff{dzsts e d 2004, v, B3OUESD, d Hic.
vtelzdztse O, 2007 )yt itc@L i g sy v j dzd d d34 d3B t6 C
L WWJClsdodetsmis! WlssmMddzlsjL © BEZHJIS dO-tsHdIS
Ylstser tcOMmisj dzdv Bsedzd o' )y do Ols! d WEkdz€ yd
Hi2fMlsodvw ftsdedy J dedzr = Isj B j e Olskzte, d3J d3B tc O dac
OHOf Isdteseo OdzO ¢ tBlisy tegglPrfrteCoty octffftc s s d
Edz! stcOfmMlstczCIskter CdzjlstsS d JdJ BtecgOdzj dzdz o
BilsOBtsdzdL O ftcd OHOfIOYdd RtstHtMists2Cdn
iy BOdts dmMmdzj H 59 Odzdz" 3.

SOB8" dzts o' wOdzf gefgls OF S JOBI @R C did@s d Hte. |
fsHIse j oy Hj des o dstdps v j dd e O BldstisQ defgsAtp 230 Y «
Oydff dH ez HOIszZOL T Y Sndphacydtis Isspte PCCC 680 3,
oBLH]j2Mlsadwy L OCOdzde O h kA s jindsfOjo telf) lstixftgr, , m ¢
fted ©wWOMGHEM Gt G s find(fiy gl flzgzB" OHd COR &3
L Jide, o j dzd uj ded &  jthEs™® JOG ts Is JUO&dsq H 50 § Iz (s {6 G3fn
Zdzdetsy 4 dzgdw yYydmdzO ctcOdz 9 GHdsd3 - dzstes]f dzOMmls
fsor hj ded ¢ff dapdifipde@udizts Bjlzfinlls © , ff tSHES 20 ddsfty @atffy Wi3s s
B34 BB 6 Odzdats 2 ) MidsigaERjp dAz@POEY dz@d) | d L dB3j dzj dad ¥
Hdzw Btsdzij Efmbts2yder n € A& tsidsHHzM SO gy jdesd 2
dL zydls dL d3dd dzj dzdsvtc OMizfp B iz 6d® Bzt dzOfmls
stcOdzM W stedidAc s o ®@MIs j dzd 2 COtwlstsW j dzv 9 ]

L Ctlsj B jeObtdzscets L OCOdzd o Odzd v .
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KOHTPOnb desA-licBM3
A - B y
o -
L‘) 4
QS|
=+
N |
(9 |
°Q 4
(o)
S
=+l
(o)
tdfm. 8. RLMj dj dzdj [z dz' Istc © figlsizls o s lsArdezn e BME S to 1S |
tcOMmls jSoRAs sW j dzv  f sfydzj dzdL Stslsj ot j eOlsztcdats@ 15
s L OSC Odaf § © dzlf & & desAlicBBI3tc OMmis j dad v .
Isfdz L OS OidkdsedAsdadicdzsAlicBM3tc Ofls j dad W .
SIS tOn di3Odz! dz'1J6 telOjdas dOd2OM Is s G dzts B [z dz' .
b 5 ¢ dzO fny dats f sdzlzyj dgdzr d@3 H Odzdzr d@3 ( Is O Bddz.
n dioss f dzOMsdslete s dz' dzf »  d Olsizeld @ SeCdmisd] talisfidn 8@g(  to (
d 9, 0%, O i sfdzj Hozdlsj dz' desé s oL Hj2Misadw |
v OB dzd yoOrR L &4 dzj dzd W Livtsbe@btc stcc OdedL Oydd
C 5 dzls to ts dz! demARBMS tc OMmis j dad 2 € Gtefis® S @ dizeffb Az 5 A o
Isj ujdedjy 6 Mmils.
] tSHdzsdz n dzfs
] dztsh ©
o ] dztsh © > [Bh OW
[l je] VAL |y sy|* O BO v md § ash o
I97BC Chew| ¢5 o |CEORdICEOR dC
(d3 )d3 r : LJ. r : LJ.
| _ (B3
s 5 dzls tc 52 R0 8,98 1, 2m05K257N 0 3,08
dedA-licBM3 19,05 I 0, 8a02K3,25N O 2,63
sBds el o4 698N 0, 0,75N 0,254N 0 1,91
dedA-licBM3 ’ 6,4N O, 0,89N0,01 |3,04N O 2,71
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~ &0 30% k tBjdn dzdded?2 €0 tefiptistyly sdgyls fif ls1asj dEdzat

) ftesyj MmJ rioiy hdzd e O iy ts jwEzdf2dzts h OH !
CtcOn B3O dz! Al ¢sts Mic PB dzj dzd & ' dygd ddg @ ISR )YORO B8 dz.
5 , O fMmted Hdzj J ydmdzs € tcOR 3O dz 1dzh &zts teltsjff telOdh
fwOCisdud MSd d2p7dd L2d3j504" dptsn ' @ C(P driazOdzd v, Mt
tejLbd sOBY O] fFtsh OH! CoiRAZJdEOdE ' & ~L jdedi 4 0

[B ddelsj dzfpd o detsfplsd czdf JH detsE 5 elgjsls O lds b j.
By dzs MEzHdls: 65 ydmdize § &zOmistse dzsBlzdz o
HOdzdz' @3, © F estetsy dizDdnls ORELsatfPE Is dgjjls b dipls OB
TsdzsHBse et d Mtdjo sdtisd il Ol ea,d 6zd O
ZOS s dzj dzgd j f ZOMlstse dksBbd, Yt ttOMMKEOIteds (
Cobbister 2 MmMfsmsemise 2 s s #COty) tigddsg dztfdijeie dse
stesdzy , BEREMgls ¢ dgswlizdzr kYO miste @diPlicfdlsd H s d
B sOB pdzdao. dIssasdghifjdss st j tsdzsy 5V 4 dzOdads s ¢ dzts
M ssemisokzjls LOMNdl] YtsbtshmddsjlsduyjmsSset
(Kessler, Vidi, 2007).

5 OB dzd Y@L Bj dtj daf{f)zO® o O HiddelsO fls 15 ¢ ezts BobTHS t6 5 ff dzO 1
¢ s dzls t6 5 dz/ deBARBME t Ofls | dzd 2 SO tofststy 1j Fif 19 iz o O dzd W
5N0, 5Au 9o Isjyjddj 6 Mmkls.

I GHBGSE - dst

1 dztsh OH
i clu f)dzts ¢ {Bh OW
[Bi j¢ éj’]rls(g’dzafr]létsc{c vdmde § &sh o
( ds€)ds ljdzOfr]lstscu’dzOdfgglsisG
( )
Codelste , , g 0,019N 0, | 394N 0, 0,07
desA-licBM3 'l 0,068 0, | 478N 0, 0,08
Csdals 6| g5 0.030N 0, | 512N 0, 0,15
desA-licBM3 ’ 0,000 0, | 718N O, 0,14

H5C ZOMdzs § t5dzlz yj dedprL dg dzn © @iz d3,L O§ ®dizf alzd Gzq
Ofls jipElH iz h On! f ZOMssc dksskd § o' fd o

f ZOfMssc ks bd dO 1 - dstks] ZOneE) .ot s fsdts Of
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sBh OW f dztsh OH f zOMmMlssecdzsB zdz ( f dzsh OH ! i dz
f dzOMmMistse tsdy g tc gt zedxr C S dzlstetsdz! dz' = t6OMIs| dad 2
1 OCOdzdo Odzdjy Ctodzlstetsdz! dz' = wWOHRBS g 2f 5O Ol wHak
YydmdzO ctcOdz 9 BGHABA -~ izttt fgEPmeyg I dcd®&ds dzot
o j dzd yd dzts iy fsylsd dz0 25 %, o Istef jdzOE d&'dls1 Gsl®
Csdzlstetsdz! dz" = t6OMIsj dzad?2 (udmdzs G tcOdz, z d3dats
oLz ~ d&BO 35% (lsOGBd&z. 7).

v OB d&ZdYyo 7. RL 034 dgj ded W d3j d3B O dzedets?2 Md Mls j s
desAlicBM3 tc Ofls jodzdf2c sy PR B ged o Oded™w ftcd 5S5NB, 5Au

] BHdsd 7 dzstetsf dzO
i LV hdzts o ( .
el gel 0RERo  qnas (YdMEs sddiengj
9 CtOdz Isd d&zOC s
stdstets L, g 13,92N 0, 603N 0, 1 86
desA-licBM3 ' 1 21,55N 0, 733N 0, 1 154
sdstets] o4 1573N 0, 715N 0, 2 112
desA-licBM3 ’ 16,97N 0, 894N 0, 2 152

I ftesyj My desBlicBMBdc®O@dzg vdzd 2 ¢ dztsh OH!Y C O
d sBhjdJ udmdzts CtcOBdgORziztizcBY dzQfpls fz 00, Mmdzj
f dztsh OnH! CtcOn B3O dz! dz" 7 Lfjitjlslzl odzjr drfsiteds|f drOdnds|
oy zdz' sOIsj btets, Ykt k C(tdsttsd d' - t©OMilsJ
f smdzy L OSMmEddfoCGliziadly'tc, O dzmW Stcd3sOdzlstses dzO B ' dzO
Csdelstotsdzr dzr n tcOMmls j dzd 2 (s0OB az. 5) . v O0Cdd3
LOCOdzdo Odzed W dd3j dzd BiSHASY j YPWO R dedzld tc tr dz'dzgze
By jls ModHjlsj dzt Misoase Ols! sB dma BGdzj ] o' M
dzdL 82 Isj B3 jtcOlkzte] .

4856 ZOMdets § sdzlz yj deeis "d® H H O difdez Cdfpds ts dfedpts Bzixixlz |s
L O Odzq de@ipBM3 tc Ofls jYdmfRezf d L 3j G91620 ) 0 , BB
Mtsslse j IsMise j dzdzels) O Mmtej HIZ drts toudffrppexdn Isf df sfipls t
50 %. vsts j Mmis 9 twjLbEdz OIsj L OSCOdzd o Oded W
f zOMmistse dztsB Iz dz' Iz d3dzts 3 § dzdzOW dz@ d3 y § fiptzts ts {tfddB0T
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Istc Odzm W s ds@dzldne d&z® sylsd dzO 16 09y detdsd® B tiias dzi6) J. dzd:
Mo dHjlsj ds fijdsmdg® sylsts, dzj MBsistew dzO Mded 3 § ded §
C sBhjdz LOBjHAZj dds oBjsOBtsddyi Médn ftetsy,
fted LOCOdzde Odedd ®BOfgds Hdzdisk ©I5 GugdacfVdy. dzv

Rdzlsj toj iMdzr | HOdedz" § f sdzlzyg dz fted Bl
sd zOStsdHdz = d3j BBWOdz 2z IstcOdzemW 2 tegOatHfao g ¢ .
odHdzs L IsOB dz 7, ydmdzts (d& O #z0 Mixdd] miislety dgz
sd &z sdH s o PO s Wed df@d25 %, s MtcOo dz
HSE L OCOdzd o Odzed v . ) tcjLEzdz sOIsj , sBh jj ’
fteOCdud Méd daj dL d3j ded dztsfy: , dets tsMisOo Odzis
Bdz h j G5 ud fndz® Isd zOS sdH B, n dipWctsts dapit
l4ic O dzM W St B s 9 O dzdptsm ddD QB lEZPdzdL2O0 ¢ Oniizd 9 @ dsdd*iz y § ©
H Odzdz" | ModHjlsjdz Msaks s  Issd, Yylsts dL
stcOdzMW sted3Oydd ¢ 0Ot it d dgtsicst,ls O Isitisy dzts  H dzw d
WEdS ydsdzdtctse Oded W ~ dzts tc R dsQ figli g otc Ofistdzcfs j . s did] s
ftoedyddsj dL d3j dzgj dedw Btsdz' h Jdzmisea O ¢ s tsdzj dzls
ot dBY L OCOdzdo Odzdvw E IstcOdzimW 5 tdfdsO dag © O oBdzjdan(
Cdelstetsdz! der o3d [ 16 @K fsdede g3 . L d3j daj dzdz" §| § SH o
fMistslzo dzr j 1 dzj d3j dals T n Izt ulfwszOMs S5 § iz ZGH OF |
ZOyodzy sy MmO L OCOdzdo Odedw Hdzw tsfkzh j M
ZzOC sifvdgPRPtctss, CHLOR OO, ddfdHBo.

vsO0Cddz BBEOL B, 9 ftetsyy My LOCOdzd 9 O
Mozj Hize M dlsid o @ QF d L d3j daj dzd W Edz stcOMmlstczC Iskzte
f dztsh OH! nzstesf &zOMIsO d CteOn B3O Az} dz2" ~ L J &
f zOMls 5,6 dasB IzdOMIs Odzts € tsndgsUg tSTflsaGOdn Isd | disstdddail) W (s
tcOMmisj dzg B kP Oz dze@rag & Is Hftde dogdde® & O Otc OC Is j to d
L OC Odzj dzdz" - tcOMmlisj dzd 2 , yls ts, 9 J totsvW Is dats,
OClkdodz®BmMBsdzj | o' BB tcdy HBHROd] L O Odzd 9 Odzd "
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3.3.3 RL®Bjdzjdedw MmtsH jtey Odedw tcOMmlso stcdpsy n
icBM3tc Ofyls j dzd 2 Co0 taflstdstiyj jodbPi§ O dzd © O dzd W

RLA3j dzaj dzdd MtsH ]ty Odzdw tOMmlse sted 3" = k6 dz
def MY JydwduiMEédds tj OCydwds, SCbsste’ j oL "o
f to d tc tskrdsavina et al., 2019 . [ O des o' W fdgj dzts, Yls ts
LOCOdzd 9 O h d R sy 3z c©OEtc L &ZOC 59 ftesdmn I
ZOC s dzj dzdj MOR Otetse, { tojulmdgO dethy ottt BE &Q , dzCL
Banca) Gaudillere 1989). Cltlk ftsyj M smiEzh j Mise dzv
fSHHjtoY Odad W Wislssmddzlsj L O dzO H s dh Is OHsjtshyfilisso
LOCOdzd 9 O h d R Isi &3f J tOlskzts. [ tod 8§ Mdz" | f st
Cdzd yd Miseo & SCceiCBRQIMHELO &zt Odf PG ZIs dzOC O
MOrR Ot © du~O chiffun) i@sts Gzdz O @zts eLivingdta®, HOnson 1998; s tsd
sOtlf j vy, 2010) .

) O@fghd yj MS dn tcOB BIs OR R. R. vzdzOdzts o O
ZMmis Odzts o dzj dzts, Yylsts L Oh dlsdzts Hi2Mmlse dJ dz0
Isi &Bf j cOlskzte ftoswodwels Istsdz? ¢85 MOROLO, MYk
Mse dzOMmdets Asa@edzdz2 G50 § ) MoOr Owts L, H e dighieO o fz
LW WJ Clsdo dzjj Js quIDCHsI@ dz" §|] d3j 3B e Oder tsls §f sS9teg

VGdzj o sSHdzr 2 3j IsOB tsdzd Lidie df LWALAE dzddfodO defi@= C&
BtsdzjJ HJjIlsOdz dzes BT dzd dL kyj dzlevittlz®80z3fsHtalss 2ts frpfsy
GdzOo dzr £ ydirz dzlzc dzj 9 sHts9 , zOC Off dzd o ©OJ d3F n ]
MlsOBddzdL Jtekzes M jj Hi2Mseadi d2O© BJ d&Z¢d d dzd
Il Isses, MOROKO o ftsdzdgw 6 Is ddzsedj Htekzed ] ,
Clsste j 5B kZMdzts o dzj dzr dn n{ ofmtsds” dgts ) 46/ O#H (] ¢

(dojtc! Wwdetso , 1991; wddz €Cjody d Ht., 2009)
sSB OB tSIs Odzdz' ~ Gdzte CsL 52, dzOC Of dzd o O dzts iy ¢ (
fjtesCMdH O Rawel ettcadbH,© 2(0 09 ; ssCeaifzA QY ®), . v O

ftej HY 5dzOG GO iPHs,© Wi ZI1s BT IsH o tse dzj yJ dz 9
tsB J L 9t ) do Oarepstal R00g). (
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] mMewrLd M 1Isddz dzOBd B' dzd ftotso j HJ
ZzOC st dzj ded v MOR Otcts o 9 ftetsyd MMmJ L OC Odzd
fted HMMIsOo dIsj dzw At EMssRCJEsEs®mMBtcOo dzj C
BstetsL sMists2 ¢ d dsgf tc@Digq baf dod3dgts d3j dz' " j 2 Mlsjf ]
9 bkMkt2Yd? st stis € @L Odzts, yYlsts L OF telstv WO jdat
d o9 jH] dapjA et-g ZHOIsztcOL T Mz Pl dzP dediyds 2 515 tc
nzstetsf &zZOMmistse Is 5, Mdzj 4 o QEs fEsHd) HE IO dzd d -
Hdzd Isj dz' desds Hi2Mlsadd L OCOdzdo O h da Isj d3tf J to

s O¢ odHdts L otsOmde.j i38 L OC Odzd o Odzd W ¢
ftesdmMrBHddEZE (MmMisjfjddetsy ¢tsor hjdzd jOn Otstizg -
(MOROtetsLr, Az CtsLr d WtekSlstsLr ), MO ¢
Csdzd yd Mo s MOR O Bk dzj L OC Odzj dedz" = tWOMIs
cdze SsLT ¢ Ctdzykz L OCOdzdo Odedw™ S Bdzlstetsdz! dzr n
dzj L OC Odzj dzdzWdfzfi , e @M ILj, dad ©COL @, CHODQWH H4OC 4=
4n SHAZ j dL d3j dzgj dzgd v dzOB dz¥ HOdzd o ff jtedBH L
OtOBdHBY dMO: f tsodzj 5 Mmizls. fted 2NO, 5A
o j dzd yd dzts i Bisdzj J, YJ @3 o 139 tclEBL Qg OLQ fripEHdid
o dzdMmls! wn OtcOB dHIY a MO kO EzdUeHOEE: s © d

l Oy dzts sls 3 IdgslalicBM3 q®Mgls zdzd 2-F y MkbB. 1L OCO
OB d&zs HOdzd tJjLSCBB] ftorh jdedd MBH] ey Odedw
5 t©0OL Xdz@kz L OCOdzdoa OdzedY CdzdyJ Mlsets MO~ O
tcOMmisj dzedw Ytsylsd o 4 t©OLO. 1 OC s dzj dzddg fiyksldz.
LOCOdzd o Odzdw ftcjor hOdzs Ektetse j dz dzj L OC Odzj d
OB Mtsdz® Is dzts § MtsH j to) Odzd jj Mt |f YddaisL "dzd g j odzts Yk
MO- OtetsL " . s t¢dzyOdzd s LOCOdzd o Oded W d Mmndz
MO- Otets o mMih j Mise j dzdzs 2 hdgif Is &c  dzded df OetflshiFABEy o J
tcOMmls jsded 2C sdzlstesdzv W 9 dzw dzOfy! or Ms¢ Ow MEBEKt
LOCOdzdp Oxlzdzts  toj HYf Stz d Bh j dzdglsys dzdf dH OB
fMtsH jtey Odzd j &3 ai3jdgpdc OUg r dstcOdzMW stcd3d tcts0 O dgdz” =
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LOhNdh jdr Gl HEesic> fjddst s "¢ ssdsd y il O & o
st bet, §tdkzyj dd j W bBdikyJjsdgodHdgs]y d¢c
Bj BewOdz - dstesf ZOMlsss E COwlssW jdv fiod &
TEdsHEMNss2C e ©OMj dd2  dzO L OF @dfE(6 ©dzd MO R
o fsdzdz ¥ Is, f sRd BsYES QLOD dds df (§ to jf zifiae t5lg P S Is 5
Odzls d Hzjedf@le s h 26, whBslsdyj M9y, fMmksflstOolsdk

RLoO jMisdets, ylsts Gldtsh jdedj Stsddyjmlse O f
By jls SOEOClkjtedL o Ols! fMoslsdash jdzdj d5j o H
([ +* o8, 1950). vjd orhj twslsdetsh j dad jdafinfoes ddjtsit
o ©OMjddvr feslkjCosls fsyjmMmr MddsjL o.
COwlsY jdv o fwsyjMmij LOCOdE]s Odkdw dO Mo j
COC WwkClktsLr d cddCsL', kKOS d MO-DOEGL'
Wslssid dels j LG, fus@fiddiwed ] MoHjtey OddYw MOS0kt
CdHEEddL O COR®OEXO. [B iltsd ModH,jlsjd fl
CORdBOd d 7 Ljtejde o fGsyjmmj L OSOdds Od
fs5COLO0d ftd OdOddL j kdz Ists OGipldirelals@in to 57,2

s OB dZzd yoO 8. RLAjdzgj dedj MtsHJjtey Odedw tcOMmlso st
desAlicBM3 e Ofls j dzgd2 S OtelstsW jdzv o HJdO®RIS) L OC

Isj B jcOkztcj 5N0, 5Auw o Isjyjdedj 6 Mmkls. , dic
HOT O & LOCO lltSf”dZJ &Gafmq“@qf'\'o
Ctodzlstetsdz! dz' j tcOfMlsj dzdw
AtckzSIlsts 0,20 N| 0,50 N/ 4,68 N 8,73 N
Jdzs Cts] 3,41 N| 4,84 N/ 5,64 N/ 8,52 N
uOROtets 2,97 N/ 6,15 N/ 9,22 N 13,06 |
OmMo-ow| 6,58 N 11,9 N 1 19,54 25,31 |
desAlicBM3tc Ofyls j dad W
WtekzCIlsts 1, 05 N 2,7 N 1,35 N 6,43 N
Jdzs ¢ts ] 3,15 N| 6,37 N/ 6,80 N/ 6,39 N
uOROtets 2,13 N/ 10, 30 10, 69 10, 44 |
Omos ot 6,33 N/ 19,37 N 18, 84 23,26 |
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sdzjHEZjls Gsldijikdl’, ylsts, dzj M ls ez  dz
TsdZsHBMIss2Cda tofils | dzdiPs Hej tatfy Oty f O SO, |
Csdzd yj Mlsots dz20 f 508 ©%U jdesdatsh s s s& S G, -t Qs |
ddHdzts a3z wdz joa tg fisldn@Hsi By dz sz h § Mis e dzj dzd W O dzls d
LON dl'dzj ks tBOL o Odzdw o dzzlsted § dzj Is sy dzts
sktedyOlsjd dr & Isj B j cOlskte. [HAZOCE &ty ds
sy JIs BT Is! Ytej L or yoO?dzts o Py elzs P totOted v fiff G
NqdLdzjHjWIsjdz datsfylsd S dzjlstsS (o f iztfls 'dzd v & d Asls ts §f ¢
dzO Y j~oBdddd dziz ) Q2Alutgr | R dzsHtsMists2 8§y J ws@dndsq
flsjd3 fjtejtsndzOYHjdadW odzzlsted S dzj btsydz 7 to
TEdsHsMiE®NGSd ¥d 2  f sHEshjeGaRPg EHEter & f 5 OL
sBEEONj dzdz" § ) O noGotgjO3dazfcidiizo ff telsIOL *  teiQdrdsyjddgd?
COtelststVjdlaf Bdzj j kM2 yde' ¢ D§rmoadtalj 20082 s

I yj dftsdiz yffj dzdz" § 2HOdzdz' § MpdfH j isdz friplso k2§
dzdL Ctslsj B j cOtedzsets L OCOdzdo Oz ¥ R isdzsH M
fpzh j Mise j dzdz" § OHOYIlsdode § dL d3j dzj ded™ Bj BB 6
T dstes] ZOMsse, Wodws h dRfmw shdse d & MO2ls
dzd L C SR ts5Q sz tdds?  CadfB. &

I fewiLd M tkdd dscdyds BT dzts §f sfowisdls:
tcOB SlsT syjdeCJ odzdwdedw fdmOdzder = o7 hj O
OLodlsdw CdMmddlsj d et st MO, wodwsh
tcOfls j dzd 2flsde® j H gL Sd8 Isj B jwOlskzte, d dfmf
OCIkdo dztsfylsd OdzessCMdHOdzlsdz & W jtodsj delstse o
5j BB j ttOls iz ts-O ] efimtffdf' H dasl22 H j MO EwOL o 1 Isdn

(©]

-

3.3.4 RL&jdzj dedY (COL O] dzj 2 d tizds 5tz i ezts f)
LOCOdzdo Odzd d € lezblicBiiic @M B jCdadteds 5% j dzw

10 thdss Oddd OBl §sfjdjHdds HJ MWl
tOfMMBOlstedo Ojkmw CO¢ sHddz dL thdss d 7

fsHoO jtocag O h R Mmw tcOL dzd ydzr o3 mis tc | MENjSdedids d3 L
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ykzemlse dilsj dz dzr n ¢ ~ntsdzsHE Isjff dztsdze B O R tc
Mont agu, 1995; [ € Ols Sladnaet & 0 0 22,0 1N2i)t. t | [ely d3,
dzedL S BIs] BY j tOlsztcdz 2 Mstej MM, LHEHBSCOW OIS dstst
sBJ L oty d o Cyidzi dic Ofils jQlzd BOSC ¥ J HicZE 1 o QA |
Cdzj stsydzr » B3y BBt OROr ftsotejyHjddw M M- tsH
fsorhjddj dr owLSECtMmisd, Wttedddteseo Odzadj o
WsmM¥sdzdf dHtse d dzOC s dzj dad § o 5B tdfiHddd \Fj dzE &
] 52 dzd 20@839Kaniugg 200§ . 1 Mmj 1 Isd Mmd iz Ists d3vitrogsts y fiptzd
JLsdkdtetseo Odzdz’ | Bj RBAOdEC O PSS SISy j, ylst
MtsH J o) Oded W fjtesCMdHO otSHBKGBHO o tcOfmis j c
Mistej MMO HdedfrolrsSHydsd €} [ . Clsd dgOBdz¥ Hj ded W -
sBhdy MIBYlsd HootejyHjddY GCdjlstse wo dzws
iR yde sils! ¢ dzj Bz Coridyljudhy Vdzls s @3y dzifPls Ry d o
Is J &3 j tc CKarzag jKnowles 1993; Shewfelt Purvis 19 5 ; s sdzj mdzd-
1l 52 dzd 20@3h

¢ dzO0Odzd L dzdlsj tOlskztedz n H Odzdz’ ~ ModHilsj d
MtcOodzj dzede M Isj ff dztsdze B O3], Emlss?2 ydoe tsfmisd =
ftedudde , ftejfwismsoalzs Ndj f§tsorh jdds ddalsy
cdfsbjtedkzdgzl ls's2twcOmMisj ded?2, dLEzyjdzr dzj HisMIs
f sisOo dzj d&zO yJ dz! dmMmdzj Hiso Ols ftesyd mmr
AnSdZBHEMiss2Cdn tOMISj dd?2 SCOtsWjdkv o EMd
LOCOdzdo O h dn Isj i3 j tOlskzts.

1 smMSitsdz? k2 RZtese j dd [ [d dalsfy dzig ¢ azzd f ldyfs ts tc ts dz'
MCBtetsMis! ¥ d ¢ oz e @ydicOMiIsd Is j dfy dzH &, A &S I9sCi@s= |
OdzsdtsSC MdHOdzlsdzts?2 L O dlsdets? MmdMmisg d3r , Msmists
dzj W Jjtocd3d dzlsOlsdodzr d3 d3d ~ OdzdL Bsd3 Hj 2 Mlso s ( K
Bf dzs dL kzydl: dL d3j dgj dedv COC dzO Ektetseodzj fsB
l2fe d §8¢0OLOLjdi2 V[ (sr., [fr¢), bOC
Witcdsd destse Cdzjls€d (wfr, COBOZOL'™ d fjtetsCf
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RL 9 J Mmlsdzts, ylsts Mk Pted CfgrHodg’ tojc OO dgpfiikydiz tc G
f sd3tsh 4 & g1, sBteOLEZs hd2mw fHted LIstsdz fjtc
WJteddj dzsOdzd € OlsOdzOL ' d fjtesSMmdHOL ( Bow!
mMsmMsCeadzv jIs §jtoduydetsy Lo jdzs L OMdIsr sls t©0O
vdzj Hizjls BSBtOISdIsh Of ded dB3Q8zth] o lzd KB OO Ister |
d OdesdBsSMdHOdzlsdzets? MmdMmilsj 3" LOadMmwls Htkze
sy dz2¢d 9SS &ZOHO o dqddydoOoydr ftetsyd Mmtse 1 [ [
Mistey MMO EyoOfmilsdw Odzlsd ¢ Md H Odzls dztis® j frfrjsdofir
SHdtsote] B3] dedets] S i3 dzj S Mdesy dMmMmdzj Hise Oded §
Hgdz2ZOd3d &) HaRls pzdgisdtw L OCOdzdo O M j 2 Isj d3t
tesdz2 HJMOLEZttOL o LOMdIsjy ©OMIsjdd?2 s ts¢d
IsStc OdeW stcd3d tets 0 Gdzde’ | MisE Q fiply Q@A jeel-@jeflef  d H dats 2
HJ MOIs z tSgechocystisp PCC6 803, ftmMitdz Sk kttse j dz
&zdf dH OR sy dls Mmikh jMmise j dedets o dzd W Is zO0 G
OdzZsd sS MdH Odzlsdz" = W jtod3sj delstse fted dedL C SIS di3f |

3341RL O3j dzjfaasfvj ey OdedY § JesSEMdHO oBHBEISHO
¢ 5 dzls te ts dz’deRAIEBM@tc O M ils j dzd 2

sO¢ dLoajMmlsdes, © twjLbkzdz O] dzj 2lstcOdzdL Oy(d
cOHJC Odzts 9 sSBteOL ) Iifws iz dzD ¥  # s WQJ 5 dzdets +
(w2 . Qhdd + Sy jted di3j @A fistBy JEY Qzdlad 2 o ¢
Mshissw ddd dzj ©OL d&JyuOdksh:' (1,2 d 1,dsAdkf s
icBM3 6t Ofyls j dzgd 2, Mttlke jlsilse jdedets) (tedfm. 9).
LOCOdzd o OdzdV MmtsH Jj o OHzPJ § 9 tcs O tipt M€ dso thipde<c 5 (
L Od3j lgdzisy O dzts fiy? ¢z fRplztSL. to® f) Isd@sddisBM3 s OMls j dzd 2 o

LOCOdzd o Odzd W dzOB dz8 H Odzd HHRQ,J sfgbed y faRdd 7 3Phts -
Mkls. tds djinisd ¢t ko j ddyddasih:' 0 jsdzdias
sO0Cdd3 BEOHMHISSES FAsdzsOMmisj dad 2 ezj ff Gz tizki H (
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fizh j MisBdLdag dzj e A j e Qe L O dMmSdzs yjdedj s 4§ ¢
ROYOdzzd 2 O&OY b Ctdidstetsd dF & tOMlsj dagd 2 .

MRLES dzj dzd § MitO.iztc f Glak'tc 5 desAdTBRM3 O fyls j dzd 2
BOBICj LOCOddo Odzd™ fted 5NO0, 5Au o Isj ujc

td
Hd

RL o9 J Mmlsdets, Yybsts EmStstej dad j Gjdzgj eOydd ¢
ftesyy mMmtseo 1 [ [ . dbAs OBOCEEIs ftiyYH] oMmMjct
cW"HO ftosdiiybklstsyde » f totsH k Coldxdpdzr - dzOifdtg ddaisiots
CdMmdztsls (sr1) d BHdtsets dL i &BCdzaetizo Bctf tcisd @
( I r ¢Yamauchj2008;Sharmeetal., 2012).

SsOC odHdzs d&zO tedf. 10( ©) , ot otej v L C
MtsHjtey Odzedd s £ tBJdn dzd @dzg , € O ®Is tsofifij Sz
dzj S clststosets ff Wodg Nfijlalis].w £ tsls RO dzmW ste 3O dzlstso , ¢
Isi &3, yYlsts Bded MBHjtey Odzd Btsdz hjj Ctsdzdyd Mls:e
Hdzv ¢ ALSO difited MizlsMisaydindz®sdeospaas 7 Mg v dzj @ € 8¢
EHOdzddadwzedr OSdBO otHBtBHO. 1 i lstdlz dzd dats
rs dLejfMmilsde CO¢ tsfdztvamdauchi 2@B8) " | Had 2@ Gftg " 5§
Csdzdud Msets 11 r-sgdwd dggdiis,d3, seE sy j yude Oj s Mt
sdzd yj Mlso © dgj sC dMmdzj dedz" = dzdf JH 59 .
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