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o jdzduyde Ow fMm: ) dzd f dzv €60 - NCE ©n ®ts fip jisch j' 18VC
(] Ooatetso O, 1985) .

dbLBIsWdEMOydwy o foysaz jo R di Offddd fHis
BztesL | 3dzes2-c dzj Hg B syo Od3d f sH teOL dzd y
ve jJtehG OW tsB dz. ) MtsMmils O dzWNEZOD 20 8 9 j #Aj KC
Mstslse j Isfise j dzdats. 1 smdzd Hdzd J -Mud de@usjddizd JO dzf
LOor hjdzes L O Mmuydls mddis d kg g€ 8@BJ OB tkis
g4JjLtsddzOv OCIdodetsmils: ftetsyj MmO B"™ &ZO &RO!
o Mmjds¥lBwWHte] (L tedh OCddzO, 2007) .

LY dSCMOydy o Mtshmdw ¢ OF d j dzicdzcfifzOn
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fMse " o yjdiLdMmis' 2 §SHL dZOR tf 510 L tBdgdheijls
Gdzj joaOIsrn fsys O0n (t sipdw NcHO®j deg )] Is
([ OBO2 d Hte., 2013).

vsO0Cdd3 BBOL 5, ftocsHEZCIsd o dztsls oL ts
teOL dzd ydz' = § stesH 136 jdh & B sh(iujgenseret@lj, 9902
Boring et al., 1988) . l Y9y L o] dzts ¢ Cz dej M @ IsdPus
s Otetsdzd dz@) WIS M edOEmn' [8dDC s HOdzdz |
fsdzegyj dz@ o EkfmMdzsedwr dzOBGKOIststodats? d dzf
(Toddetal., 1978).

l yjazsdz, ool @i’ o Of syo Or tcC
oL icOMOjbditE®HR Btstej Odz' dz' | dzj MO O
fswimO O ddMmissf OHds j dzj MO kd3j toj dzdetsc ts
Cdj HBYHjoT" j dzijmMO O (kMmlsr dzd, fted 1 Is
sls dfdsfiy dz' desfls! d Efmdzse desfyls' f ts dziz Bojirdpdzts ¢
etal., 1988.

dbLBIsWdSEMOydwy o HyoOn 8 Y deslsOj 3 dgr =
t siMmdd ©BOUREHO.L A0 jcjlsOyds, ftojHMISOs (
5OC COC fHtejor hOjly ji losisf HynSOTL Colsdz@ dz' HRO
(1.14@OdHdY) d besfdudmsda (1 6OL f20zd W,
5 dJeaedbemstsiso j s fBsring etzdzt698§ Nlenge Hedin, 2009
Clevelandetal., 2010).

l sylsd eofj ydhtjtzse Odzetizg v (5 dL d3j o dz
9" fsdzdzj dz@ Ctsfo jdede” d3 OyjIsdozj detsor d3 €3] Ist
tcWwjdr m cOLBo o MmMtcjHOR tcOL dzd ydaets?2 4 tstet
dz2r 2 St WWdydddzls dz3i yHE {Isddzj detsd3s d OL s
dz 7 dMmMmdzj Hise Odzad W 7 dBtsy j Blorsteftd@8IsBoriny etatks, Is 1
1988 d HOdzjSCts dzgj ofMjceHO fHtse jtow jlsmw
tcjLlzdz O HtwdojHjdedzr = dMmMmdzj H s Odzd 2
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11.2.4d 3B d t5ls Ou JSipV@We M @y hezr -~ L S smd Mis d3¢

l BBt Odz! dgr = dzj MOR MEh jMise dzv j Ismw
OMmisj ddv dB3d d fwjHmMlsOadlsj dzv B MmJ B2 Mmlis:
dz' = tc O iBwlpgizd] Aitrodenfixation.. 1983)e dzj Mdz" = B d SABBO A
cts fsvmO d8d mtdejc]j y@eO®gEY t©OL dzdyde" j o
BdtedC O BtdslsdOvw, hjfjtendwy COdzOHME OV,
dzts A mMjtejBtedmlsr 2, sBdzi f dr O, O 1OCYJ
(CtcOMmMdetsC stej dadzed € ) tcOMmiszh d2 o ~n 952 dzf
H2Z¢ . R L BB n 9 dOftye jddtsd §cCicise
yd dz0, MmMtyjoeoduyuddSs d Htkzedj odHT™ 1Its2 o

1 0dBtsdzy § twOMftesMisteOdzj dzdzr @3 d dL 2yj o
ststetsds W o dzv § Is mWAInus dzO0AQ,d IsY pDOjtssm s -biPd o (
cdHdEEss P 1992) .

stojHdz] M L sdedzOY OL slsW dEMdtekze h O  OC &
odHtse Bz nd bkRBjtejdzdz"r = twWjGedtsdzsa 9o 9t
fMtej Hdzf &3 182, M dL Bj dyckyw di3d O 830 tedBjifi)d
o ftc j5d didBid@s dz¢ M ¢t ! (Johnsrud1978;Tripp etal., 1979;Binkley,
1981;Borman Gordon 1984; Tjepkemaet al., 1986;Beaupiedet al., 1990; Rytter
etal, 1991).] j tesW Isdats, dzj Mdsslstew dzO0O twOL dzstsB t6C
dLtcOMisOdzdw™ d tcOL dzd Y jetsd3jj igfis@ s 0 dzdf Is &3 ¢ jj
desls! BsdzsHs?2 td nd orhj, yYydid 2 HJt] ¢

ltecsHECIsd o dzetsfyls ftetsyd MO, 9" Oy J dadaC
sls Csdzdyuj Mlso © Cdzze j dzt S50 2O HOdzdzs?2
60 Hts MBEOZz CwQuUzaz§ odHBe dz °d w©OL dagts@
ydmdzsds Mmlsosdztse dz@ jHddedyd f dztsh OH (), (
Mmils OB d dzddor@ayfl 978; Tripp et al., 1979; Binkley, 1981; Borman
Gordon 1984;Tjepkemaetal., 1986;Beaupiecetal.,1990;Rytteretal., 1991).

[ dzw 1 CsmMdmisj &3 fsdkzzsMistesoa © ¢ dzv ¢ O
dimlstsydzd S sz § smiskf dzj dzdw OL BISO o §tsyoek
oL tcOMIsSO] Is Cols € BulaOts Otz 2 MiIsOH d 362z ¢
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CHNEeE HZO ftsLHz] 2. 130t ddylty Ojk d
COjlk Mmk¢yj inid Badidgetal., 1983Rygs fatfal., 2009 Mitchell,

Rues 2009).s te ts d3J sts@G ts, 9 dzdmls* wa HJjtj ot J¢
tcOMmlskzh drn d&O Bjtj GOr dzj2h] M SO BIs A jI€d A ©
dzts i tHgifted, Naiman 2002).

U B jtcOskztez aLHERO MudlsOs s ¢ dzOo dz
ftesyd MMO WdSMOydd Ols 3s)inhgull®ds djepke@eets Is ©
al., 1986.

[Mideded 2 lslstst OLGBt@sgs? dfnisj gto 1] tc
10% Hurdetal.,2001)

dbLBWdSMdekze h OW OCIsdo detsMils! tsdzt =ad
odzj lsetstewis! Mmoats] OLBdtsy fdsO0ddj dL Ol
OL tsls dzts ¢ & yjeMeddip@ston 1992;Hurd etal., 2001).

1 OMOYHjdedWw Bdz nd L dz2Oydlsj dz' dzs tsBtsG O
YJtejL dzdmsseots? fOH d tlsdkdteOs hdj £ dzize
9" IjtwslsfiMw BOLBOTr j] COLdtdyr d ftesdmnt
Codzdyj Mlso O Wshmi ste® J dgsdgddely jdz®, ¢ ded md t
dzj sB - tsHJd d3" = H dz'Heified, abnar200B Mitghilf Rugs 2009.

stsdzd yj Msoets OL IO, WdSMdtetse Odzgdese s
d CkfmlsOtedzed ¢ Odzd ,11 » DBI'CEPE Bjids Qsbiste IO dkO R dz¥
Msmdzb o dzj MOA OffiPjHO] tetzL ¢O O HECE tEalegp®al., 1986
HendricsonBurges 1989 H 1 0 BNEBE s'te L Otetsfydzy 7 -dd to
dets?2 d CtcOMmdatsC tstel @iz € O Bastifpdet f(j 19838te.ts stz Mls
dd Csd3 Edzj CMsdz jJotest j2MEdd3 © Mtsmdeser -
sls 0.5 Nothe 8 £dzj j dedj dBwBddzj eOdz! dese s Wt
tcso Odzts OL tssufjustbelrpd 2003). (

Il fHMmisddz¢ Of BJtejLd" S ¢y ttshmfd?
dzdf dz2v" CORF 1 BHdBsMEtses ! w HEBOCMd dzOdz2 dzOwv- OF¢
WdOfgdd MshidddaddM gl ¢L s dCMOydw o dz
YyjdzsL 02 é1987), O ftcs eztzp fi) iz € dedzOs ZOE i
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fsteWHCO of h 478 ¢ Ncd fHi2® { DL ¢ Iz dzd dz, 2004
CBRf j dZhoydd L O o' MsC L WW jClkdodzs OL
tejyxddz OSCIkddtstedL dz j tOMmisj dzdv lsH O Is
otz MdBeddalslz. | jtotsWisdets, 1 Ists fHjteyd
sBtePb BB d hdr K®OMMde o .
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1.13 [ ddzj chtleg v QUALES2O o fsyes On BSte]

stsmMistsdls dL Hio@EBRE desiydl Ansed OL sSlsMsH,
Yyd mMétses ojh iMmMsoa® {tsysor (BJ &€ ts9 , |
Cdmdasdsls d dz0@, clkzdkzmser 7 SCdmdslk) M §Md
dzsc s OB dzd v - dedsls elzffWsdcOBwRdd . | ftsyed
eddwdd, OSbddtsddydlsO®kd d cteds Odd.

dzdsdsO® 1 Isdr Heobkm fHtetsyj mMimse dzOL '™ 9 O] |
INg ddzd -3 teslg@dzgf2 © o f§jteotsds f§tedsdzdy §
ztc Oo dzj g Ng st Noy ~ RNidghk 33 B J dzdf L Oyd W B dzg t
OL BISO d3d ¢ to s Blgiclf) dedsLtsdz O dgddzd Yy d Mis OW  d3d-dzj te
s h OQw  QOL tsls, HsMiskzy dzr 2 Hdzv  tc ®lfyds NydrgN; . (
drjdgsw jlsfqw dted 1 S sdedtctso Odzed d f sye j dad
tcOL dzsflsd SCdzyj dzlstcOyd?2 dBJdzj eOdz! dese s O
Il dzdlsj tcOlskztej ftoj sBdzOH O Is H CQFigdlZ] jc Otdlzd tf &
OLtslsO o dzj Mder = f syo Ondz A tnteddd dijetip@) ddzf LdA
1 dzj d3d dzls O.

ltosHEZCIsd o datgifjtizd c@egzfis®@ydd OL SISO o dzj

I'jtesWisdats, dzj di3j y& d2?2 Loty AISEHdgddas
fdtwor n dL &) teddz { to-tRe Hz§ & QP ozdets DY o dz@d s-lxth)B
o d dz, Yylsts 9o Af sdpjofijts om outsQod®dted d d3d dzj e O dzd L |
fsyesor, GINGCHS RO sEdZOCs ftotsBr ftsyer- ddz
tcOlststedzr » kEMmdazsedwas ( Adls. fts: [todztse,

l HOdz dgj 2h jdg dzOdBtsdz hjj Ctdzdyj Mise &
9 Wz MOrts@&RB] HLHRUApO d2O Isjtetedlsstedd wz¢ d
ftej dqiszh jMlse jdedets © § sHMIsddzC Of d ckzdszmt
2i3).] ®wBLtSWGY . . sddeded Bddzj tc Ndzdiaio O dz
cOMMBOIsteds O sMw  SNRQSINgL:L d2€HPB  Is idgy Y Hizls B
tcOdz dz" » EBtedL sdzIsOR ftsye nots2 dz" Nghyftsfip dt
sOQo dzv j Is MtssiRep] idAsH\Gjecadzts'H{Keeney 1980).] f tsyoe O
nots2de 7 dzj Mse d3d Bz Kea@dsindz | dg@iy i dsdsO 2 J d
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s OB dzd.yd d dzj tc ApfjLHAGNvdesdc® o Hyesj ~rot2dB mrmMdPj Mtse ( etsted L tsdzls
[ Bt OL Y] 5L tcOf|| j sEctcOW dyd fNeg € E¢ BHO RMIstsydzd ¢
fstctsH O GBHT f sdztsy 4 ded § 1 dlstedW d& Oy
% tNg
Edz: yJj tedzOW |y toj dzOW |z ¢, hIsOIs ¢ 5162001 Van Cleve, 1993Kielland et
al., 2006
( &z yJHcjJdaROW OL dzeso | J o jte d yd ¢ 429 Lamontangeet al., 2000
dzd Mis e J dzdzed y (e ©Mls dzO
[ dz B J dzOW 1 6 dzOVW |0z ¢, hIsOls 58 Nadelhoffer et. al., 1985
Il dm¢ sdzmd dz
[ iz CtOMmdzOY ¢ ZIsOls -g 5t6¢C 39. 33 Ohrui et al., 1999
[ dz2 B € dats ¢ 70 zojydw, g1 O¢b56 Persson, Wiren, 1995
45 ANtcOdzydw, |t 57 Jussi etal., 2004
h
4 5Mde0 ¢ . OM(100 Té%’gsdzf'fwo[gzr 26. &4 Pastor etl., 1984
4 2667 McClaughertyet al., 1985
fofmmoukEmngish g wy e
81 Nadelhoffer et. al., 1985
39
95 Boon, 1992
e 5mMdzO dzOH O(22 ZIsOIls ujojts :
f dzO dzls @ 37 s Otets dzd zO :1352 Piatek, Allen, 1999
60 25.24 Li et al., 2003
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U OB &z W @mtsH sdzy j dad |

[ JMssBOL Izt
ftstctsH O

]l sL tcOMm
GBHT

LiGCEOow dyuyf
f sdztsy § dad J

N € €6 =5HO
1 dstedW dS Oy
% tNg

RMIsydzd S

sMkzcO € OdO|

1drls® B Odz |

¢ &zOfmdw

_g_
mo ts2 dz” 2 dzj f

[ Mmih j dzdetsj &
fts ) dzOs § t§ Ja! G

100

60

it OL dats o
tc OMmis dzO

20, 60
1 .o dz" 2
50

zIsOls [f6]

ANeOdzydw, 1t
Z0Is - ¢ B "o
A d dzdz¥ dzH W

29. 6

95. 29

95. 31

$o, 36. 34. 199%
82.10. 1996

882. 20 o

f sdzd ¥ § ded W
d HE 0D5 d&zO
oJteh ddzOr =~

176
46. 6
87. @

Pastor etl., 1984
McClaughertyet al., 1985
Mladenoff, 1987

Evansetal., 1998

Perakis, Sinkhor2011.

Jussietal., 2004
Ollingeretal., 2002
Reginaetal., 1998
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dbdzvMCJi d o COdzOHMNE BRSEs OGO M jsdz®br gt
dzO eSS wzd (kOB 2). 1 yj dezsd,
d 4 lsdzdr § ZzOdzZsOydvwr -obHEtsfpteoyg ¢ @ dzf
50 N&@de ts'fReichetal.,1997) 1 OdBtsdzt h jj Ctsdzd ygj fmise
LizJ Ismw 9 Cttedy = djl B &SHE 2 ded@Ofiledzd j @ 1 o€
~nStesh jets Htc] dzZOY O d BtSGOIra ftsys o I S

Il fHMmisddz¢ On &ddzj tcOdzdL jIsmw HB 8
COdzOH MC 52 dfn datts r 170 Girgtip@l; 1988 McClaughertyet
al., 1985 Mladenoff 1987).] € &zOH dzdlstedW dS Oydgl otco |
jdzser o dzj mMOR odzvMCd HB 84 % o dzZOMOY H

l Ret2de n dzj MOR ©C &ZzOH Mo tsdzsoGcfy
byibtsd jet §tsddyj ilssa 5mEd sl o, 18I ils 0o

4 dZ2Oyodzd® hioOw 8 dOyods sSlswBtw- 9 .
JIsmw 60 % G s HNg 6 Elflandittalis2000¢ y d d

Il ftsyes On dzd Mise j daaf e tef) dadsloO y d W dzjOs Idstis
slsi53 BNebe tslts L OQtetspdzv = dor d tMhdder ddO { t
229 NEGcs'te C dzjpdpCotdm r 7 dzj MOBMEASSC njeoi ks
dzvw 9o MmtejHdzj i3 9 N d tejtsdkdsdad BUSONE ®dE &H | dzO )
fsHMisddzC ] Bddej cOdzdL zjIsmw sls 47 0% %o o
hdJtesCtsdzdflse j dedg" = dzj MOR . 1 C d&z&®BH %elzdols taxflsiHc
dz" = dzOMOY Hj dzdiOD iz BoO il dAbZfE IOG ts o RC dei,
(lsOB dz.f e )kzlsmisedd tsdz' = d H dzkd dizdts@dEdf ]S
dzsdz OL slsj o -880oty/aiCleve 1993 Hellandred al., 2009.

] CdZzOH LdBdzjes f jtcdtsHO © cEBHBolkzE {t
dzr 2 o SBdzjCdEwe t5n df dindejciats ents dzj fifp@An IsOG diz® iz
49 % (Devito et al., 1999 . ] KL easrods dzj MOR X4 dz
1), 8 j MtERV), (zj Is s XXl )df' tc (= s H f1I8,ig28, 461 5 -1{6%3
GsHtse 52 3d dg)LidfBiBfima®@eyal,@001;Zak et al., 2006).

I'f sya @j dg'dsg " Odimeds g ¢ " Is @ Isf y of jedk) dedsdsez]

t O dzq L fiPsyfigfle' G66-6P 6zl ¢ B s+ dzO Y N#b'S zOH dzd s te d ¥ ¢
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v OB &z yd d dzj te AL HAR G VAE]IS?O

9

fsye J

dzd s 0-2 Gedzm &3) dzj Mo

[ jMssBtcOL s 1] 5L tcOM|]  5EtOW dyj i Ng €€ HO RMIstydzd ¢
fstctsH O GBHT f sdztsy 4 ded § 1dlstedW¥ d& Oy
% tNg
v s sdz B Odz! | 15 42z ¢, hIsOls 1598 L © 9 J ¢VanCleve 1993
sdz2 7 O
v s sdz BOdz! 1] e dz' 2 c 26. 1 sielland et al., 2006
{ md dzO { OL-dzts c 3-27.13-89 Van Cleve 1993
o tsL tcOMm L®jGjIlsOyds
70 S OdzOH O, { totg27.6 garmosini etal., 2003
ddz' Bj tolsO
t OL-dets |62 ¢, N IsOIsr
oL tcOM|s SdzttcOH 5, 8-52 Stump, Binkley, 1993
1 tej &zOw |l d ME sdzmd dz 48. 99 McClaughertyet al., 1985
1l jtojL O BEABO) 60 4z¢, hilsOls 51.2 5 1995 |Evanset al., 1998
1 Y1 B dte 76.251 996 G.
LO 9j6JIsOy
1l jtejLO BEZBO)Ytoj &zOW |z, hIsOls 84 Nadelhofferet al., 1985
N J dzls OW l dm¢ sdzmd dz
Pastoret al., 1984
s CtcOMmdz 2 |100 #Z2¢, hilsOlsr 39-84. 456 ’
1 dMS s dzid da, McClaughertyet al., 1985
{ ddzedzj Mtsls O
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U OB dB[ B H tsdzy j ded

[ jMssBtcOL 28 1] sL tgOM|| § BEOW dyj fif N ¢ & Oc tsH RMIstydzd ¢
fstctsH O GSHT f sdztsy 4 dzd J 1 dstedW¥ d§ Oy
% ts g
e yJtedzr 2, [Ytejdzn 2|6z, N ISOIsr 135, 125, 99 Nadelhoffer etal., 1985
B J dzr 2 1 dMm¢ sdzm d dz,
1 dzOdzls Oyd w 40 [ ddzdzj Mtsls O 55 Reichet al., 1997
sdzj dz, BEC 1tejdzr j|sOdzOH O, oty 166.44 Devito et al., 1999
[ dzZlsOted ts
sdzjdz, BES, 1 ¢ 185. 12
s dzj dz 100 4z ®, hilsOlsr | 7884.7598 Pastor efl., 1984
Il dM¢ sdzmd dz 94 Nadelhoffer etal., 1985
102. 66 Mladenoff, 1987
1t d&zf 2| dyd e Odz 99. 44 Zak et al., 2006
sdzj dz, BEC 100 1 Y1 B dte 113. 63 Goodale Aber, 2001
1tejdz jJ|f dydc Odz 93.58. © 9o j ¢ j Fisketal., 2002
30 1 Of OH dzOw ] d 229. 100 Gillian etal., 2001
i h
s d BRL, 60 LAt Bt de 50 601998 Groffmanetal., 2001
220. 56.1999G
1 k¢ 1 t6d dzf J|f L dz 50. 18 Jeftset al., 2004
| OB s dzis y | dzdzr | 150 ANtcOdzydw, 1 & 209 Jussiet al., 2004
wimddzv d gd~1 90 SOdzOH O, fftog 16. 6 Devitoet al., 1999

[ dzls Ots d 15
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oj dduyde Odzd ! d&O EyoOmls¢oOr M (toj sB &ZOH
Eyomlse ©0n M { tcj tsB dzO H(Rele gtalz 199 Heread 1999p dzO H fi

10 MCdzsdOr otsL or | dzdhitdisH] RIS tc B tizs
B 9 Ols: 9 tOL-gz7 ftsispdeiiy O¥ de@dizd uj dzd § o3
HOY J f toudd ddzOCcdxfOH d j dzls O § tsMilskzf dzj dedwv OL sk
B dgv s h jjctshebtoashr f(7/sHdsy @ Ne ®&usiaR2@ ofjctch d
-~ s dzdi®@hi et al., 2003 Tatenq Takeda 201Q . ] Emdzsedw s o
fMd3d dzgj Mdzr = dZzOdzH h OW Ists o slsd3d ud dets [zs §j dzqd
9 Odzdzs e s OL sls ON ¢ BE@hulzsi stc 8@ T ooz 2 als a3 dztizy |
Cotedzsec s BOMGPotDw MB8L2YFd3 Rots2 dsds dzOMO>
9" MslsORC df ¢ @cOsTHe Mdzj HEzYMj B"ffetsS sdzd Mise j
(Ohrui et al.,1999.

Il kMo dw e ~Rdzd3dmistNgds topdzy ¥ @d v 4z0d
dzOr BT" dzd L d&z2Oydlsj dz' dets dzd ¥ 4, ud-B3z U2®0 ronqj
&z MOr 1 Isd ©WOL d&zd ydwvw RewmkiylSigkbdnd21l; Grisfimend 2
etal., 2011).

Il LOBBdsyj dedgr 7 dzj MiAB NPy Hy lolaefvenit j Is fi)
al.,, 1988; Zak ,Grigal, 1991 Devito et al., 1999) O dz0 tmikh j dzder
Bj dzj £ Nd®c stHMartin, Hoiding, 1978; Rosswal] Granhall 1980),y Is ts
L dzOydlsj dz' dats oz jNiz Oc jstie  Usjfiply "8j 7dzdftscds B s dzts Is j
( lsOB dz. 2). 1 LOBBdzsyj dzdzts o3 dzj Mz d3d dzg t
9 jGjlsOydqc dODevitoet al., 1999 . | jtetsWilsdets, 1 Ists fy
d dzdss B d dzdQ LORYIE[Q 2B C tosW dzstots 2 COC fSHds?2
dzdL S k¥ ftesHEZSIsdo desfyls! ftetsyj MmO o B tsdzt

l RneoeB2dz" n d dzdMmlse j dzdz" = dzj MO~ d3d dzj t
5%L Of OMO BNMN jes OL SISIQ 0 tHpdgeto et(ad., 1998 t6id L ts
etal.,2003 , ytz®@ EZCOL "9 0Odz jNhj Atlsdz o 1958

[ i GetsHS " | dL d3j dad ded W ftetsH G Isd o dats fiy
CdazdBZ3Osdud MSddid ftodyddodd, o wOL ddyds -

2. 3 (Rito& al, 1999 Evanset al.,, 1998 Groffmanetal. , 200 1} . U
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Yy dzedj o dzOydesmisd fsye'™ o MMmjHddr dzOM
GSH"™ dMmdzj Hiso ONgd Y 28] PuPdzdk Jdals"™ d
ftedyj &3 ¢mMr tcs?2 GEtHeée o 3 w©WOLO MmdedL d-dz o
BBd dzd dz { Isslse f isf @ j(EVdpgetin)., 1999 . [ j Y cSHBo 5]
dzdj © 1.8 ©OLO CtdzdyjMmlse © &y HY EOmEL t&
Bl whdzgw s Is BsdzjJ YOS ddy dzjlstsdz d otsL tots
yJ Mmse Gfofmpa fetal( 200). 1| M dtotsC tsdzddnjlsiplzj datigjsxds t
9" jJ dLdBJdej dzgdV HtesHEZCIsdoe dzesMmisd d3d dzj e Odz
fsylsd © Heoa O tOL O o' h j Groffmankt alzQ00® ) tch d daC

vl B JtcOlkzte® o dzOy desfls! ftsys"™ HES 5
flsd sz dzd tetso Ols!  di3q dzj b OWH dz®agd * ¢ B S Pd3] dz
fsCOL Odzts, Yls ts ftcd Istcj m oL icOMIsOs M
Cst WW dQdei'dalz tcOB2j. B . IHJdOf OL SdA Isq o J tot
1520% HdzvW OBBsddW¥WdSoOoydd. Clktsls yj ¢t W
Isi BYf j tOIskztcr Mmestsdzo jolOM§ alzjderdz® 22 dzv  dzd Isted
(Birerley etal., 2001).

I judddj ojcjlsOydd O Sijesd)oHdgtsityisizd 2 d3d
Yofmists I jsdiztsogy Cotetc] dzdtelz j Is frF OS5 Q3 7 8 O |
fjtoj d3dj dedzr d@3 L dzO € s dz i 04Q 0.6 ((ECQansaxtsdl,|IsL998;
Piatek, Allen, 1999Li et al., 2003. s 54 W W  yQugdBs fo j x4 2 o
zOH Odzdzts 2 fts fydzr MsMisOo dzv dz o ftcj Bdzjdds3
2. 8 ftod Iskis ji3BRBD Eioet al, 2003 . R dztOc Hifls Mésdz ts
L WWiClsdodetsot®dadOz ddzff stcd W d S Oyder o HEOMRMMdoe
dzj dzdzr = 1 G =-BEH OFS9 (evitoet al., 1999 . v &Oj Oala Od c
MowLd dBschkdsOlgIshzlsfipssr 2 ctsH dMhMdzj H ¢
olststets? dzO Hdzd » Edandstjal, 1999] B j $IsOn (

Nt sdzsy dilsj dz' dets S tstotc] dzdtctso QO fyo Mt s,
d tltcdyO) d des?tdiy da:tcOo j dz 710.846-B. 0.7 . 8 1
Mtssils 9 j Is fiflastojetadzts1984 Thomas Prescott 200Q Ollinger et al.,
2000 . 1 Hwkzedmn MuzEzyows Ctsi Ny d 56§ Gdzd QB
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g ,N, t, di3ddzj tcOdz! Maf dzu :OfL stsjsiEz¢ s tfHicj o h Odz
e NtslsdEd ud dz § J toJ Updelmidferet al, #28 Evapfset al., 1998
Devitoet al., 1999; Piatek Allen, 1999.

[ detsy § Milso j dzdzOW Ctstetej dzw yqw , Eydlsr o O
fsysr, MHjty Odd o Ndzj ZofptzdQdd Qf 5S¢ dhid
Md L sdedz’ = fdds) dbj odgd2d 2 o telzB € J 1718AH O dzd
etal., 2003.

1 0 toj 6dBdzOdzy detsd3 Hztag dsdzjfn tefij 5 edag G sH dz o 2s 2
OoBLHERO, oy dsdatsets MBH ey Odzdw™w J-dzO
fOHO 6tBiMfjude O k3 8ol §%ec ddta tipRiEis/hezdal |18 O -
97) . [ bdBNJ dedi ¢ MY tsdzj dzy d ONgd dzts dAf ds'ei] @ dpdet® )
CistedL sdzlsjl 5 e ro Of ted tetsH dzr = dzj MOR d dzO
% o OteN@ydHRts 73 % dzdIsted W dallidgerstoal 2pA2% ¢ 5 C

{ Is dzts " jdatpcf jodef-dp = © fsdgd M ls s & B2 dsc dz2f As H ) Is  dz€
~ Ste st js¢ Iz dzdf teiasjulg Hmn Is to 2ot dgjdIsfigdsdzj te O dzdoLL @susdo
slsted yoOIS sdztcdzdnd ts f #30 tc © d3J (StwrapdBdhkley, 1993; Scott,
Binkley, 1997; Ferrari 1999; Thomas Prescott 2000; Joschiet al., 2003).] =L
sy dzs JdzedB dtetso Oded 4 sy Mmigzd d3dsd zfste &
shdd3dmy o YwHMmisddsc) d MtHjtey O dddnw
dzd ¢ tDe Lucagtal., 2002).

l B LBmathgtal( 2005 H dzv  tstee Oded yd MSdr - d&3d d
stse ftsye OGCtetdzOdzHh OW Istse , dzzesor 7 -d dz
dzso dzj dets, ylsts Hdzw efMmjn HtesB EZcdzj tgiH d
Ngq € stotc j dzdhtasedded Mt 5y o R°=@61, 0.6500.01H tz s e
RP= 0.30, 0.19 d 0. B85 [Mmdeslistlg dith)gOdadirdetst
RPdzj Hisfplstse jteder . I ruHjdzjdedjy HIdtsCMdHOG Iz
B § OtOBRISEOaRd” dgd Oswd 40 . HORNZ, « 4HOAZWT7 §q H dzW
0. 66 Nagezv | dzORAjHdAA"] tStcc Oded Y ME et OL IO
dtcjHAzj ] otcj BW BBttslSO OL BIsO B ststs
mMemMisOeadzv jIs 33 d 66 Mklktst.
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[ dMBteOMIsdlIlsj dzt dz" § bkEfmdatsodw o L dzOydlsj
Hyj2MmMsodj &3 teBCd, BGHBROCES HBMIstse j todats t
dZscts OLBIO © djmMz d dO Mo jxJj?2 9" tokz.
nts i dg Medyf dH Otedats 2 , fnts N Is DOF Is' (Piatgkdatets, 1 8
1999 . | StOLHE YOh jtsodgjttsdyftmldziizdy dizts & s Gts dzq
tc@dLtso Odzdese s OL IO o rdpjudROR of s frdedohploiaj
tc XBO diqladénoff 1987 Ollinger etal., 2002 Burns Murdoch 2005 . s-stete
dzydsdzdz’ § L O9 d Mzdeufigds Az HfztesW o dzw & Isfw
&ZO o"tckzBCj. uwuBtlojlsMmisod] MjLBddsct at
dzj Mz or Oy Odzsm' C€ 1 W W JdnP3J Eatdsatz al.C 11984tc j dz
Mladenoff 1987 Evanset al., 1999. l "tk C O MmMdzedy OdzO ¢
0.240.74 (Mladenoff 1987%.

¢ dzO dzd L zd s j tOlskztcdz H Odzdz" n fsCOL
FojddydeoOjls MtsHjtey Odzdj dzdlstcOIstsa o
or @3 o0dzdj &3 d MeEttsMmMisd dedlstecdWdsOydd
(Mladenoff, 1987 , dets dzj dUGda | fes g ® )y, MsH j 6y O
mMetstesMisd OBBSdd¥ dECOydd ddzd dd&ddzj tcOdzd L ¢
otsLotOMN OjIsmw yjtejL 5 dzjls o dzdmistsy OH dz
dzjls (HB 15) 9 n~mot2dz n. t Oy OH ¢ sHMIs
fosgmygls dd H dzj dzdzPiptek Alen, d99pJeralafjofrpztal.(2011).

l dzj Mjdedj MmMEzdzr YOO OddBsdedw o COyjm
~nots2dzr n d hdqesStsddMmlse jddzr » dzi Mse o Is
ftedtesmisr , MNdzwj EpB&ddid §tsHMIsd dZENgBSISO 15
Hs 1.8 ©OLO. | hdesCtsdzdimlse jdedzr 7 dzOMO
yqdzmw s 1.6 HB 6 ©OL, O orf dztsfp d3d dzj to
2 3 tclkdaN@ty, Alper, 1993;Gillian etal., 2001 Jeftsetal., 2009.

4 Htokzets?2 Mtetsdz |, odej My dedy o f 5Ys
[y Odz) dzd st OIsO dzOIstedts dz® 1 tc tRBls dazq gztizd d
B it Otso Odzdes e s OL B5IsO, MsMisOoadzvoh jEts
100 NGO s'H | € dzOH  dzd IS taafsVfif € Oy d4/4 9% HES 6
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BN-NO; ko jdzdyddzs MisH | tey Odeilgedf B8 QMis o tstcj lak
f sdzOG O¢ Is, Ylsts odej M dedy ddddej teOdz! dz" » L
ydedz OLsIsO o f tsyo Pk etmls20060dz! dzr = dzj Mso

RiMMMdzj Hso OdzdJ tetsdzd dzOdzHh OW Isdzets?2 dMls
ez Cddzj B@P2 HOo dzsMmisd o dzj MO~A dzy o dzd v
LOydd OLtlkOo. Il MmMhmdser 7 dzj MOR zo9jydd
fsmdzy fy0tt® (BlIs 8 HB 358%L, ' f dgdafrlp
oL tcOMistsds dzef)edHtegd dAAf 20 I, yYbts EZCOLM 9 Oj s
LOYydd OLtBbO M kejdduyjddjd Miz¢yj mMndsd
G Ote [pedlucéetal., 2003.

]l MOt L tcOMisdz n HJoMmlse jdede" = dzj |
MemMisOatsds, Jtes2Hjdzdz" » TIkB C Qg § s d3ls ) @O
hlsOls -y3ws ), NgEWLdajdrdm! BdzdLStd, O ttOL
Hsfistse J tedz" . [ H ddQ%ts digftirHsjotgy @Bdzdk jO dzO0 € 5dz
%, ftoslsde 2.6 % dqzeCOBFg & A4 NOE OB ¢
OLtslsO dL ddmls: jo fitejH ddhmissf OHtsdw BT |
(Goodale Aber, 200% Lattiz et al., 2004).

RMMdzj Hsoe Odedj] T sye Md3jh Odzdese s dzOMOY
fsMmdzf Hdzdd 5 dzjls, {sM@zkgdal 3 BB fishan
dzd J§ {1, Hismis 2§ dzigdisiz] Wet®©dA & ©Q . d W dziIs lsdiE] Is
slsdzd yos Ismw s ¢ sdzlstctsdzv . 1 sfmdzj sy
MH j-dzf O 5B d3j dzdzts G s COdz ydw. l L d3tsy
O dz¢ d3d ®oereretdl., 2004).

RL 03 toj dzd § B dzj tOdzdL Oydd OL IO 9
[ OfmMMmoOoykmilsh (adz¢), Colstster j 40 dzil Ists
fzmistsh O3], f 5C OL QOlgzts, B tyzsh jL2dzO0M l§ fdaf ¥ dzd
meh imlseokze M j2 tOMIsdlsj dz dztsnls®© & o dzep Tigs H ] i
OL sls © 9 ontptismeb gl., 1998).

vg a3 dzj B34 daj §, BlsH jGltingletpl. d MAaz) Bjse Pts
Ylsts o HjoMlse j deds” = dzd e Y Oy oo N dgd B OHzj

27



Hjdzdzr m MIisOter d3d ke C ORd dl AHOSNOTBEOMH 6 e
¢ &¢ tstH SHdOCt 1 Ists teOL dzdydj MlsOlsdmlsdyy
N ¢ & tstH felsjtcd dzdlstcOlstseo ftod or d3 9 Odzd
LORr (AtOdzydWw) MowLroOsls M ftojJH™ HEZH
Is j tctc d Isitsstiaf &l., 2009.

I'dey md dzedj ¢ Odz' ydw o dzjfmdg" § fsysr H
COdBdzeseo d Htoj HislsotcON j dad W L OC d mdzj dad
fledotsHndds ¢ kdjdd Niddig s  Grsos|o sOubmsiNeeff s §
Negg@ GtHMmisddzC) ¢t Mt Oerdfmdadet al.fi2006)ts @ldAs ts &
yd?2, odzi My dzedz" 2 o GYtsysk o (tedmizINgiso dd
f slsj deg Ngleed HJ dzd stedW S Oyde . ) slsfmizls M
o jdzduyude O4 s dzd Istecd Wy & O 1 d&refighanizte d a2(1d)

l dzj Mjdedy GCOdz ydqw ke jdzdydoeoOjls MtsH j ey O
IsO¢ Y J 9 SbHjd d'r MzEyows M shtsse dzts
ftoesHEZSCydd Htoj oatsMmistsy o . [ OMMO d fHtetsHIzS
1 €Mt j tod d3dederdjL Kabfhatidf etal., 2007.

LHOdzj dzd j dzj X dzts 6 ts o-fALCHitd® daj ML dzj(da
1 1 B tc) ftedotsHdadzts ¢ Isftu=ipl dhnd dfdEsi@dzic?d Bdj ©
1 a3t of d LOSCdMmd OL IO dL fsyer , dzts d
B dzj eOdzdL Oydtfo Pztpig Po Qztslzjtf sls j ted dedIste O
(Groffmanetal., 200% 2011).

Il T tcOh JdoOdzdj HJjtcjo! jo o OlsismW jtej M
Cdfmzse s G 0OL O (yohj eofmjets ) kZHo tsj dadz |
OLtsls] otLtOMISOjIs B3 66-200 ofd4sf jfijdeO o2dz] ciis
stctsdzj d3, tHA&ROCt HGMIstse jtodzsets ko j dzd-yj dac
Yjdets dzgj B dzs. 1 ted 1 sy dzOswd 2 IsWdzf § 15 tc ©f
d dO0 5% ke jddude Nsisfg { By iodkls te Gfdtz dst
tcOfdgfjr 3d d fgtysts?2 detwwOjls toitsdz dzd L € ts¢C
Ctsdzyj dzlsteOydd kedzj Sdmdztslsr o otsLHBEAR], f
(Finzi et al., 2002 Luo, 2006.
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dlstczC skztocdesy ftsHtsBd) dBsdj Ckd dgj lsOdzO
WJted3] dzlstsoe , ts G df fry dity'tss jhHddRdzj dzd W sMmisOo dzv j |
M MistcOIsORRd, SCSBCEHO d&Bj lsOdestsC d fdzd s j-dzd
dzd 2 sC dMmdzw & h dijdzOs QI§idsjCale d 1 tesd3 ) ZIstsydz J
CoOoydd (edHtesSCMddzOddde d ddlstcdls) Bs G Iz
1 dL Sy bdseoydd KB s0d0 Mmfsmsed’ Misdc
o Mkiejdzj Is Ols ¢ (LBOtese, sktcOSCtso, dwisj

dtcOQodgj dzdj BBilstsHtse dL d3jtej dedw dzahdzj to
sttt d o dzOBBtwOIststcdd ( OdzO! tots®dz) j Mz Pdztsy
MW tc! o YoHMddzE] Mohdsestset dzj MO (u
cOLO Btsdzj j o' MsC 5 ZOC s dzj ded J O d3d3ts dz
Msddz¢d d © 10 t©OL HAY &ddy tcOdz! detsc ts
f sdzz yj dagdz" &5 o  tc d Bdemedal,~199% ) dzts ol d Werj 1c - (dzd
Lsdzlsy (idQands) @O s2dtsets d P"dutstsdazdmise |
Mtcd Hdzd MJ L sdzdzOWY OCIsd o daetsmls d3d dzj tOdzd L O
zOB st OIststcd ftcjor hOdzO {1 sisls f 5COL Olsj «
Mstslse j sMiso pdedets] @@L gj dzoj ded™ fJesyj MmO €1
fMr,dzy ftojor hOshdd3 Rereetalf, 98).tc = 0. 17 (

WWJiClsdoe dzsfls dmf sdz! L 59 OdzdW s dALUsj s
OL BIO, MHjtey O jifmMw o fJtedtetsMmisj ( d-dzd
dsets ftodtosMisO (dqdzd ddmistse 2 ff totsHNzES Y (d«
SBBtetcj dzWv ydNgd dzjey ielisd dzd L OydJ 2 OLtslsO 9 W (
Slstcd yOlIlsj dz'Teeend Takeda@@1l) ( v OCddBB B KLOL 53,
detsL T M o MCdd3 ktetseodzj d3 d3ddzj tOdzdL Oyd
tcOMmMrtsHizE s OL sls, yYJ dBlg @asipebaly jo84dNadellipffedzd L ¢
et al., 1985).

1 OHL j d3dzOW fJjteodydoOw ftosHEZS ydw |
fsdztsy dis j szt j dzd ez jIs fm Ctsdzd yj Mise sz  d3d
tcOQodzr d3 Is 0. 16 910 ROAzILO Yfdie'd-tc Pastozt@l., 7d8) 1
1984 Reichet al., 1999 . s dzj HisS9 Ols j dz¢ dzts, HtS 80 %
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9 Ot OWNg W dpdL. sls e tsHdydzs?2 JtesHEZS ydd Ngdz6
fgr’=0.94 (Nadelhofferetal.,, 1985 . v O¢ Y j (Y dzlzyj dets, yYlsts
ftcdtotsH dz" ~ dzj MO~A HJls] tc d3dNgd d s of Galisy J dls @
MtsH jtey Odzedw ddz0 d edzddzr o fwyesj. UvLviIso jt
11 Ngo Btsdz hj2 Mmisjtfjded MowL Odzr mMRelshy § ts¢
et al, 1997 . v J MdzOw Mo w ! B3 Y HE SsEdsd yQLidds
11 Wbty degjOils e f ez z mdztseo d 2 9 j tc 3ofHie® dz! ¢
al., 2003 Tatenq Takeda 201Q . l jtesw s dzats, aB3q dzj e O dzd L
M s dzO ftojlsj dzHtso Ols! dzO ttsdzr ¢ dzOo dztsc
UBSHjY Odzdj OLBKO, WMy sigdsj o® Qdadw fipc
SBtOLtsd3 fMow L Odzdzats n Cd3f dzj S Mtsdz 1 €1
ftsye jdedzg" = Ekfmdzse d2, Cwtotcj dzd toclz j Werfpanty tots
1963. Adbk. f§t: [todzte, sth jd S8, 1971
l bEdHttOr dO Mjeojty zoJ yddo jdtc ~pdadryfrins
(1), o0t dqtozs?ZfP fiptsH jORH@dzdld filgls + W 5- s to (
s Otedzed S s Mo w L Odgr dzd dzj 2 dzts?2 L O oNg fifgReEizs iy Is
0.90, dzO ¢dzv MGEHMR>=7 .19 3= 1t.@5zd ydw o- L O
stseo jtedzr d Hodzglsizv uis S8 % Wikde} alzeoRe)2 |
l 5L d@3ts ) dats, FoJddy dzdi ddmlsses?2 (o jten
OmMMmddiddzy ydd OLBISO o EfmMdzcedwr o MsC 8N C
I s0Owjddd M ko] dduj dady ) g Qdniiuadsits d
~notjy MmMtsmde d j dzd oL cOMIsOjls o 1. 4
[ stesL 59 O, 1973, sOLddidtetse d Hte. 1977
dzj Mtse 1 Istsets toj ONgdsedzOL | dipgjtsiaty des ydDfidgllgj o L f&
BJtejLdw ¢ On Btelzmded WhdzedfStbo G20 Hidz f 2Jsip@@lgo
dz' = Isdf On (sOLddBBdese, [ BetsL s O, s lzdzc
Il 49 hrdJusSsddmlse j ddz - dzd Mis s OH dzr -
YJdede" = o HBd SCdddBkOldyj mMitses cEtOHd ] dals
Neeg® dzd flss w o dzd fls &tfyGHsderda dalzj f) Kots totdg telzd to t
5 B j cOlskztets?2 d¥ dwso GofisigH JSOFQded slsted yO
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tcso Odzs Ms MejHdzj 2 Isj B jtcOlskztes?2 v dze Otc
CteOWdyj MEts?2 hdeslsts?2 d Mbdzdzj ydets?2 ©WOH(J
Y dzr dz¢f titcj sBdzOHO8 hdr odHtser n cthkzf(f
tsBJ M Jyd dedesflsd OL sistsd3. dtSH jtey Odzdj OL
sBr ydets o' n j | YyJ @ 2 reotd © HOdksE ¢ dzc
s dzsd3 S dzd ZOIsy . wtwjHdedj Isj BB J6IO0 U taf L dg
dzj dzlfls: 0 dzdfMls: wa d rmroety, O Ty NGo &j fiy
dL edd) dzd 2 . b dzd ) 4 dzd § fMtej H dzd A Isj &3t j e Ols Iz
WsktsmMddalsjL d HtsHtsdyy dlsj dzf detsfyls! 3 dL dzd
dzd Mlseo j dedz" = dzj MO~A . 1§ o t)sdzgls Y @OjLIMAsSO iy
otsL By desdzdR  Wddgd sH, CSEHO ftotsdzj toL O
oL iIsy detsmis! ff scerugd993)dzd W OL Is O (
sO0Cdd3 tsBteOL A, SCtdzdyd Mlsets dddzj tc O dzc
czdszmMtsor 7 cetstodL sdals Or dzj M-df & te?f jihgs ™~ OEa
dz' >Sflzd fmlse j dagdzr | dzOMOYHjdedw. [ ddzaj eOdzdL 50
% LOf OMmMtse tsBh jes OLBSISO o dMmMmdzj H ts9-Odzdz
9" jJ dLBjdaj dedWw HtesHEZSIsdo desmisd ftoetsyj M
1l CdzOH dzedlsted W d S Oyd d OlotsIsdg daj tisfipei d @dg o
~nos2dze" = d dzdMmlse j dzdz” -6 dzfpn @~ ,L Ofg dzdizis@Y fgac
BZOMMde OnF .
ojLtsdzdz’ §J dL d3jdzj dedWw dBdej eOdzdL Oydd O
5Cts Ctdastetsdzdtelzs h d Qo ftesyj M. oy
sStetse  § sWoyy, dA dig@zj dedw MmtsH jtey Bdzdty &8
Slsdzlzf p Bl WhdzgW jIs dgj Btsdzj JNpO % o Oted O
1 OHL j d3dzOW fjtcodydzOw ftosHizC ydw dzj fr
Cstetej dzdtclzjIs M Ctsdzdyd Moz B dzj cOdzd L ts¢
t OLdzdydw o {§tosH k¢ 5ds)dph dj dsdsd) t©O0 dar
zO Mo Jddn or ek € OR dzd H sfistse j todz .
M mwmjOekzd | lsdeshlst@O f syeoj, MEttesMmisd dadlstcd W «
Nssg® § Yo, MsH]jtey Odzd] OBBSdedw d ME st
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Il BlsHjd dzr 7 d findddjjH s@LOssjdy ~n oldgyjtdgjtc j da
B dzj Oz Pyd B dzgds D, HABOSCE yYOhj odzj My
pdzd W j Is dzO trdpdsdryj hdndzciz Gsusdsd . | fsye f oL
Hjtoy Geddfipls o stej dedese s tSted Oded yj MEtsets OL tsls

RMMdzi Hse Odzdwy M § 5y cicezazcd @ dexR2dad € df
LOYydo slsO thmisOs smvw Cis@B@is tstgdes ¢ d di3d-yj Uz
odQEzr cbtodL tdzlstse  dnts B dzgzo@dz® OO wpd i sy
ftesW ddzj .

g tSH j toy Odzd j OLtslsO o ddmls! wn t0OMIsj
Isj dzj A3, tslstg@eip® eatsd d3 anus® ffdgts HAFARS tetsB d Sdzis G d
Mtso OL IO fsysr"r M gL d3d dew ¢ h d d3d mw € c

10 tjcedtsdzOdz' desds ktctso dzj dL d3 dzj dzd W
dzd s wa (Reaftsy) Hitcjo! jo o LdOydlsj dz@
Ehdztse d W d¥ds,0BO ~B@ptec | O dy' detsl ts3OYstef™fg M ¢ d d3q

| RO dnt sigRPyd @) ddcD o dzj Mdz" ~  f
l1tcj HMIsOo dzj dz0 MteOo dzdIsj dz! dats tcj HEC d d&3d
tcOststedzse s + CMYf Jjtoddzd dzZlsO W icOG d3j dzls Ots o
etsHyj, ftojdhikzh jMmise j dedats o dzfdwdzch) dfefMapel cfiszr
HdzZv OBRsddWdSOoydd o0Ot! Jieso Odz © h qtets¢
dzlz dzj o ¥ 7 L\Vde&hyqpldErpvato, 2004 Corre et al., 2007)H 5 1B 06
(Zaket al., 2006;Correetal., 2007) 1 mdzeyoOwa-a dzdL $da-d
dzd Ng; Bd dzj eOdzdL Oydw OL tslsO 9o f tsyo J
mMdMmisj i3Iz, GHJ ) toj L zdz' Is @ligfjdzj t©Q dadiLdfswHC
dqasdssB ddzdL Oydd OLBIO BdCteststcd Odzd L OB
sts dL o dzjX OB O 03O dz" 2 fJ g 6H potsjvds jdzs
LIssls dBJddBzd d ftjHEZOEOj sy tOMlsj dao
Ndoekhdj &imwyr d etH" Mfshmtssd’ O
Miststetsdz” , tdsdsdsjStc Qidgdlaldd® Odzdets e 5 OL [ EL] MisH
®Bse B' 5! OMMd &3 dz@Zekstal(R026; Goiréetal, 2247 d3d
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s OB dzd.y O #sticiPigzi ¥ SpHEOAG @B dBED o dzj Mdzr 7 f ¢

{Bl JCIs ||Ng Ng tsas | N ldted|rRMissy
] OOy Is 5B tSte

OL tsls

fizls ¢
[ OB tste Ols|dEN ¢ &M s Hartetal.,
LEMmY jted ¢ BdB3tsded W d 1994
f syos © B|16 16 0.40.6 |0.3
tcOMisj dzd |1 dlsted ¥ d ¢
Mizls ¢ d 1.1 1 0.01-0.1 | 0.6
CCMmy j tod|dwwN d?f klls Berntson
tcOMmlis | dzd | ¢ dzdzts dzd W d Bazzaz
f syoe 52, | 20126 105N107Nj 1998
48y f s
9 9 J H I°Nzd
Mo ts2dz 2|1 dlstedW o €
4z 0, 162N72 192K -31N90.61 Stark
hisOls [t/126N61 108N 2 (9-1 8 N ¢ 0.41 Hart 1997
1-502-¢f v @z
| Bted L -5z
&

oMM Bddzdese Odes ©OMisJ ded v d3d

| esdgdstedw d S Oydw JT dipdey dzOMy Sted &J dzls,
~ 9 82 dzts GHartetg)., j994; Westbrook Devito, 2004; Correetal.,, 200) H s
4216 8 % L &zOyPdadzks dzef 8 fHOydd o ftsyej ¢ dzj
(Westbrook Devito, 2004;Zak, et al., 2006;Correetal., 2007).

Il dMmMmdzj HStauk Pattd@9P?) ( f 5C OL Odets, Ylsts B dzd
MS stepNxENysd td dzd sted¥W dCOydd B Mfjude OF
dzdIstcOIstse o CdMmdzr = dzj mMder = f sye OR .

RMMdzj Hise Odzd §j o dzif ¥ dacg™ o Gl jodgddrd W d dek
G totsfiididzj tOdzdL Oydd NHEGCOH@E@SH s o ted yd dz’
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v OB dzd.yO totsHtsdzy j dzd | .

I Bl J SIs|{Ng Ng &zds Nes 1 jtedtr Missyd
] Ot O3 5B S t6t
OL tsls(
Mils € ¢
b s fdzats 9| dg¥N € e Zlls Westbrook,
dzj i, s|¢ BRded W g Devito,
f totso d d 2004
[ dzls Otc d
Qo clzMmlis
¢ s 14-19 1318 1.5 1
b1 1-3 1-3 0 0.8
U steWw 1819 16-18 1.5 1.8
1dlstedW d¢
b s 0 2-3 0 0.04
b1 0 0.5 0 0.001
v st W 13 16 0.07 0.02
1 w
3;'24 dzs 0| ¢ d3dsts dzd W d Zak, et. al.,
JMm,
hilsOQls 2006
[ dudcO
q's dz,ll
| stedL 5
0-10 Mmds
stsdzstets|3. 8 NO. 4 1N0.[2. 8K
] dzj j &3 . 5N0. 6 1. 9N1. 6K
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1 disted ¥ d¢ | .
sdzlstets|1. 6 NO. 2 0. 5N1. 1N
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dzv w N53d8@émkzls iNisgfNs 08 dzsdgt Ndzd @ & i'is
Mtstslse jIsMise j dedzets,  kZd3j dz' P OdzOMm: g H Oc
Is tc Qorréetal.,20079).

dtod Hded Md L sdedz” j, §ted d 3z j f)ls® dsdigetatzd Wi
coydd o fsHMmisddzsS Of &9t dzr » i3S MfpEs f)ts il
otsL eOMlsOwW o fHMIsddzC OF b d tcsdRds Szdfipldse j dac
Ed3j dz' heOwdnz Bz Mtse ' 7 ¢ stc dzd\S kg BB s sists8 j-Is B o
dzts . qdzefusfipig W f C Oydvw MsMis Oo ddvdgiedds dilst /¢ Ay d
fsHMisddzC OF Rets2de 7  dzdmlse j dzde” 7 dzj Mise

I' MiL sdedats? H-Pdg@B@Ay dEBHHH o 4§ sHMIsC
CotedL sdzls]  zOdzlsOydd 10 0j wlzjdsrdej B dpcflatflz a3°
d o4 Mdes?2, BOCMHdBzd djlstsds d Mmded J ded J
N1.7 NP ONTEmPmtstslse j IsMilso j dzdatizd Isth § W& Oy «
Ctotstdzi tOdzd L s Odedz’ 2 OL sls o ) tRpserdzards
etal., 2010

] kaBkzMmtse sd3 dtizte diad tetatfldnjs -2z fotslaj &s BE S 5o
(bofmMstedw) OCOdukeab < OYYgMma " izO d3d-dad d3
COkO BOSCMHdBzdBss o Mdets?2 d Brislsts dzOd o i M
Lddits?2, RBOSCMdBOdz dzO o Mdats?2 ' o , ZdgpdeY @c
Slsted yoOlsg dz' dz" §j d NegleffLldfisdRd dL dz@fnjdzlsY d dzO(
sfyj dot & . dpCIlsdo dzsfls! d BA3se o dZNLs Oy o 64 Hz t
dzj sdsdsls ted %W S Oydw B' ZO ftsdtsy dlsj dz' dzs?2 €t
dets?2  d dzj Istsdi toHSHE] de.dafst)t6y) J. ) ) &3 dysstdas ff fi] & O
dB3dssB ddzdL Oydd d dzjlslsts OBBsdd¥ dsOoydd
450, 10224RD9HN Cfazds'H 1l otsH Iz $ Is ddedidtstindsW o G
ydd, d dsdstse d dzd ed@fdsctedd W ¢ @ajdsds s s fls O o dzv dz
382N156, 159N1180¢écdsH2 2| 3eysPigfidtc @szd L Oydw fr
1360N &dcetslH | C dzOHlzd sttt iff§ Oydd o 1 lskz 9§
28% (Kaiser, et al., 201)).

O Clsdo daHygle! G tsted Lot dath © Bzts B d IsC) il talgtdzd tots o
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(ot zdetso OdkzO wiPols
CbkfMsocds ctedL tsdalsj
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dzd § o3,
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- H Oz

U OB dz§.y O +QuEdfHimzad W d ¢ O wdddls ] WedEsE e O -

dzj mMdz" = {1 SRedgokigizetals 2010)
[Bi jCIs, dEN ¢ dfnkzlls
GstedL sdzls ff syor
1 NHs" [} NJ 3
me s2dz § dzj MO
1 sHMsddz¢ © / ckzdgzmser 2 @
100 dzjlsdevw f dzOdzsOydw j d285/0.7 |[0.7/5.1
dzOfm" M jodzd % te i3O dzd d
2 dzjlsdgvw o' kB S O f zOdzls ©13.7/1.8/8.8/2.1
meots2dzr 2 dz B @y O©j sy dzlste| 16128 |0-6
1 OMOYHjdedw jdzd o | j tod3gOdz 157 40/ |07 6/
Nf) OlBtsm¥ jtedzr 8 ©MOHSC Od1.23.2 |0.090.22
mots2dzr 2 dzjfp © sOdzdW tsteded|13/2
dtcjHdL | Bdes BstemE d 2 Msmdz3i5/0.4
ZquesCtsdzdmlse j dzdz" § dzj MO.
Il SHiEES P / ckzddzmtser 2 etted
IS¢t 2 dzjfm M deihr 9dd3 o 6| 37-51/ 0.51.7
1.33.3
zdtesC sdd Mise j dzdz -8 s il BC §20) 2535/ | 1-8/0-4
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vOBdBf YO ¢S Isdo zBisded s thi) C Oydd, d iz
OBBsdzdw d df#teB@®BEE ydvw dzpBsddw d
o fByoj BLECNBE &K Kdgefgn). 2054

1 OOdid k) d B3O-11%,| 1 § M dOV) ([ § U6 { Md dan-X)(
sBi jCIs |mI-XIl) Vil )

INHs1/2/3|1.7/20/1.4|38/45/34 |3.7/50/19(22/21/1.5
Newsl/2/3 |27/18/15 [3.6/50/40 [(29/47/41/1.8/25/23
N3 /3(-1/02/-01]02-05/-06[08/0342.2/0.4/-0.4/-0.8
INJ{s1/2/3|06/08/22|1.7/10/6.7{1.3/1.7/3.1/09/0.7/4.3
Ngssl/2/3103/03/13|06/06/50(04/08/1.8/06/05/1.6
Nd3 03/05/09|11/04/1.709/09/1.3/0.3/0.2/2.7

ted d3j WOz pzlsths-dp dzf M2} dzd j OL SlsdzCdzH 5§ OF
Btoj LSO flso tsdzO

tdddd3 ko dzOy daj dzgd Vv f sdzs NGB din dzsg 5 asttc te | pizc
B dzj cOdz desdz estedL sdzlsj, des Cts1 WWdyddJ dzk

1 5cdzd dzts B O dz! dzO VW -Is tB® elzfi) Yizts te dgQaysfifip OL sl O
tcjiydd IsjfdzO® d o dzOcd, siNffs o PE2OM IS B P4
CzBemMsosd cestedL tsdzls j d NBs79 % Ig[d A7 46 t%s
(Rosenkranzetal., 2010.

dbSCIsdodgNdpls ' syesj 11 tcOL dztso 5L tcOfls-dz' m
ZOo dzd o O h o fw fsfdzj sy OLd® (wzd, his
o 5L tgQAfls dzOMON H j dad 2 fl - dpds il g=t8.850-dzd j ¢
0.276T 3561 widew 20 Itsdz' 5 3 NssWYemnbkgyn d
Rothstein 2006).

IrtckBC O O f &ZOdzasOydd Jj dzq Hisfistso j
ftcj Hdzj € SH 5o ¢ to tafffidysupj daditsld! O BB dzd %W € Oy d
{5 MOodzj dzd® ) ¢ Gudakjedstap@3. L dz® G 2 & €W W
yqd B4 1 HE Lazdmmdd 2 Zedzg € dmdzgHs” ¢ O
n 0.74 9o d&jMmk HSE d&ddzzfm 0. 65. J

Cstej v ydd o 1ks2 LOsdMmdismisd MsmlsOs
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0.52 zO ortkzBC¢j. 1 §HMmIsddzC j Loz M
tc s 9 OdzO -dfyf Isadefmff§rey Pl B 6 o dzj Mk d Bslstedy
r=-0.58. | ®G¢dicgOdddr Bz st ¥Wdydj dzlsr- Cts5
fd &3smis d B' dzd d3O0C fnd HO.dB 4z dz@  efftp jis Ot i
dzdj HtjotsMmMistsjo kd3j d@ h Odzts Iz tfssoly jdast jidg GEld
tes?2 fsyer M 0.75 o dzjmkz HB @Ed8 ddzO 1 ds
ftosyd MMO ko dzOy dzj dzd §j O3 Ckz@zz M sOB38 Gt
(Rosenkranetal., 2010).

vj MdzOw MmMewrL ! HJMtokzC Yy dajzic ® dzff tc @y g i
o 1 CMfjteddij delsOdzr dz" » EfMdzsoedwr, CtSEHO |
dzd tctso NezGyrm0 | 97 B ZO { HArRLAOHP). tcOdzj j (

RMftsdz L 2w Oyjlsddzj desoats] ddzedB dtetso Oc
9 ftsysOn Mo jxdnm o' tcketsS i OCIsd oNigtm s
Yoz 95% fftoj sBdzOHOj Is Oo ldsdipdststodd®d s h dad |
Istej Isd Ngtsls tc@o dzts?2 N £ POz of syo On dBsdztsH " -
Md3d " Odzdz" » dzj Mtse Oydlsddzj detso 5] ddzc dB dt
FCOL" 90jIs dO ftj 5B d&ZzOH Odz] J Gjlsjtoslstotsy
dzd Is tc @Pedsrseretal., 1999).

4 Httkzes?2 Mtsttsd , 9¢dzOH Gjls]j eBilstetsW
wWqdeoyde o ckzizmMtsosds G tsted L sdzls i tsyce
Ise J dadz" n d oj ydetsL jdzj dz" = MmMEkBltetsy d yj MS< c
dzv dzfryw sls 7 % dzO HKorpiwgetalj, 20kl j9tc B4 Iszds ¥ ca
s Mootslsdsh jddd OosbktlktesWdts?2 dd cjlsjtelsts
90r btejBlzjls HBfBBdddlsy d dets dMmMhdzj H s C

ldzjMmjdedj OLBldtsCdMmMdzcets dzOlstedw o -
L dzO y Jqlkghvdzy OdRBsddW S Oydd d ddlsted¥ ¢ Oy
dzj dgak ef al., 2009.

lted odzgj Mjdedd ORBdOyYdets?2 Mmj dzdlster o ¢
(doMmistgg Vv 56 dzdzOW O € s P alzdits fodd & d Sc@eusdndh B d
Cdgstctsdzse ot oMy G jtedtsH', Cttsdj dzjlsO,
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BICtettstcec OdzdL ZOBI oL tesMdzO o j Mdats Ngod dz
1Isd fjtedtsHr (IsOB dz. 6) . ¢ olsdzde? dijs ddote d
¢ MmEhjMmise jddzr & dL Bj dzj ded W &3 @D ic©Is dgfp el ©
C sdzls oiaigprdy al, 201) . w Htokzets?2 Mbsstetsdy , df
OLtsIsO M OldtsmiW jtedzr di3d MOHC O] 9 not
G o tsdfddzd Lt Odzd L Oyd® ¢ d Gagessdaard d 65 d yd M 4
dzd stcOlsseo f s Mitc Oo dayrdddarmerdgorfQab4kls tc s dzj d3 ( ¢

l yjdzsdz § sdzOc O% Is, Yyksts o tslsHjdz dz" =
EHtsBtoj dzd 2 Misd i3z dzd tc Enitsly H d3dkiizdzté ® dzd LN pASC
odej MJ dzde) = OH SBOzF Y J Kz dzO tc Ofig igzd Y@z’ 3 Is detiedsts
t sls Stedyd® dz4 oMiGHO ko jddyde Ojls
OL slsdzgsegts yYydedz0 fHtwsdmrassHdls fted odzj M
o dej Mj dedlzed Isijsdp'tsdtscts [ 1 o odHj dzOeatsL O (
Hsdze sotoj A3 dedetse s o dzj MJ dad v OL tslsdz" n H t
ddzS stcf stcdtclzj Isw ) {1 ftsyer . RL®J M
B3 dzj e Odz? dz 2 @ OL Bl ddzedBdtetse Odz d3d dzj tc O
foy , o Istsd3 uydmdl d Yo wd vdzjin@" j 1 figfldsdedfirizid t
Bddzj eOdz detsets OL tslsO, s MBoGteta), @)% ) Oc

l 1 CMmfjtedd3j degs©Or ) Ctsdzr yjots?2 etcjL ¢
W dzts1 dzdzr 2 s to O dafig3iiysstads[ W € ©tyfgfy [k d3j dz2 h d-dzO M
BddzdL Oydw tsfMmils©dzO ! a5 eti3etsadzf ¥ d € ©dzld 1 s
zOfm! o 7 -@bted W dStOsmfy , d d3d3tdaddlolmid VahLde”
zo § dzd ud dzd ! ft5 MteOo dzjddzP® df 2§ 14 delstasEn,
zOB ddz! dgsects kZeodzjtcsHO © odH] folksCO Wi
BOMME Issdtdn SCtedzj 2 d dzO 63 % Mmdzady O4
dz" » Hjtjo!' jo B MeOodsj dzed® f S tsdzlstetsdzj
Odzlzssdzdw d dzdlstcOlstse dL Ofztgiy dzg SzdztdzO€ O G Qi
f sye 4, Mz dzdteczw dzdlstedW d& Oyds . u dzd
Ctstedzj o' n MdMlsj &3 MsCtcOh OjIs MtsH j oy Oded J
o ftsyej EyoOmlseOo. 10 Ctdstesdz degtsdz Zyom
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Ngsd Nesge ( Slstodzy @2s p RE=BGLEtG= 0. 006) Ng d .S H &z
fsyesR2= 0fg 7&= Gi1@001. CGCilsd LOsdMmddsisd
mM Cdz yjots?2 BGBejLES2 HJjWjO! Jo. 1 0 ¢
MsHj ey Odedd 118 ctedBtse &€ HetPipdif tciPdedia] iz
Cdastetsdzj d3. Clsts ftsHIse jtey HOjIs, yYlss o B
Misjfjded Ctdzstetsdzdtclze s ydedz OL sKaeret ff s
al., 2011).

RL 0OdzOdzdIlsd yj fipboetds, 2@0B)g dkjci®lz j I, yYlbsts ¢
dzr '§| M stemipdzj w@dsdnMOydd - OOCIsj todz H dz
dzj dzr | fyer d OcttsdzOdzH" OW Isr (s OB dz.
Ltso Odzdz" 2 OL BBls 9 ftsye O0r fdzvw. dkzecO d
50 %. Idadaf g J HOdzdzr | fSCOLTr 9a08ls 9o j Mt BO
tcOdz! detsets OLBISO © dzzetseo' a d dzj mder 7 s
3 % HNHS" INHqsgS5Y G I5Is) o7 Lo Odz d5j ssHduj e d
e wiiPda 5B Oo tf ditld 5 Misd Bz dzd telz® " dEBNHO MM d
BIStoststce OdzgdL BZOBI d LN@gs h O h ddg L dzOyJ dzc

v OB dZff Yy Q stz stedB3OyYydw OL slsO o d3d dzj tc O
LdzO Y J. dzd UsdgsN ¢ ¢&fn ZXI{Bootetal., 2005)

[ B j Sl Ng ] NH4" NHs "¢ gz | 4 NO3z NO3 ¢ dss
1 sdzj 1.8 0.4 1.7 1.4 1.0
[ 6 7.3 5.5 7.4 1.8 2.0
[ 4 M 4.0 1.9 3.0 2.0 2.0

btcj HAdBMdzy oMjns ftetsB dL oMi~ GtedL s
tolz j seedMpetits Yo R?= ). 4 2¢fsqgMR?® 0 . 2t&0.001d]
dBBd Y HRgd IMtsH J e Oded J d3 § Syo J dedzts = 00GD.G d B

1 d fsdzizygd dets € Stete jHizfpdud © dBd) H If tc Sty
dzd Istcd W d ¢ Oydd. ldsjtoslstetsW dzOVY dzdlsted W d ¢
dzedL ClHG ddL CSdR3 s jd@fdse: OQolstslstetst dzr
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emBwgder § & Hizd LLQftdy jte ®dseckzls B MY Jyudoc
fesyy Mno.

CCMY jJtod d3d dzlsOdz! detsjy ko j dzdyd dedd € tsdzyy
MWJjtej tOmMlsjded?2 (yomlsts Hot2des] 5 MeOEs
fedesHdls ¢ ko j dzd ug ded s tlgrpdsd. to Qf disddgj Oy doef ¢
mMded ) J dedvw, 5 MeOodej dzds M Ctsdelstesdzy d3 d
BSCststce Odzd L d30d3( .

v OCYJ Glsij wpj 4fprdzz wilsiss Mizh j Milse j dzdz" -
stcOdzmMW stcdBOYdd OLBISO o fYtsyes On Istetstf dyy f

Il ftsye j! dtstcjdjdntse § sz yd d&z0 tslsted yoOls
INgd lsdetsh jdad j &3 B d s 3O MMB*= 0.81efdfee- :0B ODVIO 5t
sy jls MoadHjIsjdzt Mlseasoa Ols! & 9o jHENM 2 s
Slsted yOlsNg&'tsdetic j fzd telz j Is fiN ff tslocdE & )(8Rd joeB o :
0.001) d ftsdtsydls iRz dfis. 4 ¢ Ofl9y o 'v,6-Ofg O
B ster dBsecbkls MazEydls! tjekdwiststeOdRRd f tofs
BiStcj Odzl dz' m dzj fse, ©HAOSEB H dzd dz0 C-tstote
Bsmisd t© 0o didghygetal., 097).7 (

dtcjHdzd] T jtcdtsH' tBitlSO OL BISO OBBHE
BICtosstccOdzgdL dgr € BT dzd BdZJLSd d MMmisO
Ctod Lasadis?2jdzr = dzj Mse  Westbrook Deito,82604 Gpmrdsets ¢
al., 2007).

dtoj Hdzd 2H B Is O OL sIsO di3d S tetsB d Odz! dz
GstedL sdzlsy rmots2dzr n dzOMOYCogeddcal, 20@70 o dzv dzfpw

]l Bdzj tOdz dets?2 ftsyey d&kzcO d dzj MO { j
BdtsdOMMm" NgsgBehde fiPls Oo dzv jIs Mtsslse j sMise j dzdz
tlsd t©OL ddydY dzjo sd)isfpte § dedlz" 5" dfaNgdd Nd toj
(Bootetal., 2005)

t Mdzd fteddew s , Nglsds fftsH ey @iz | | dzts o 53
cstedLtsRlsgd LEBS € %l (10 D@ .1t fted Mt |
Ctotsdpdndzj teOdzdL Oydd OL tsls ONGcdhdzgs?2 ] Is.dsHd
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OLtslsO o 1Isdrn cttedL sdzls On s ifRoGemidfabzet2 d
al., 2010)

vsO0Cdds tsSBEKLOL 53, Mtej Hdzd ] 3P dzp O O ¢
OL IO &OSC Md B3O0dz! dzr o fByes O dzd Misoe j dzdz
nots2dz' n dOMOYHJddwa. ¢ClsdedessfMmils! ftetsy
YjB 9 ckzd@izmMsotsds ctstedL sSdzlsy .

I Mmd L sidddsRRBd ¢ JBd dep s Bpd L Oydd OL O
Slsd3d ud dz' L d Bded jozQogdpdiaddrsi g j L cE@usjoddd2Y o  t
d Mdedy j dedy MJ dz b . [dCtosW dzstc O ff tsyo
Oddsj dz M j2 Mmisjfjdd o Isjfdzr 2 ¢ tecfftisH deO
ddiddsB ddzdL Oyde M dzOMmlskyf dzj dedj d3 =~ SdztsH t5¢€
dzj Isdgdsdzj tcOdzd L 59 Odzgdzse s OL SISO L O 9jG6GJjI0O
fjtedsH. 1 yjdsdz, Hdzvw dzj mMder = ftsye Ld3j !
A dedz 2 B OdzOdzl dsq dzj Qe toBai] AN,  CC ¢

| esdgdhdz] cOdzd L Oydw f sz dlsj dzv des € st
Bdsd@3OMMs?2 d RéeH\ELHOWR]] Glsted yOolsj dz' dets
g N, Yylsts fsHyjtceSdooOjls Cdz¢ yjobks totsdz H t
ftetsyd Gl Ocb)ts fifits O 5d O.

l sdzsy dlsj dzr dz" | € st te jagfwda) ded dalf 2 OOz s Isddte
L dgdmMMmdj2 kcdgf € Miizs€ as@ @l Odndz*r @ yd ¢ dzO
ftesfgPlgd HJMstezSydd tteeOddyj MStsets o jh j

RLd3J dzj dzdd cdHteslsjtedidud Mcdn § OBBR] IS
o Oted Oyd-&Bd dzjeis®izd L Oydd OL IO o dzj mder =

d2Msodi ke ¢ & OfAnt i@y dd tc ©ff fip Is C
9 0n dMMdzj Hiso Odzets dz] HisMIs Ols sy dats, SH dzOG t5
OCIsdodesmisd ftesyj MMO dO or ek Sy lstsdzsL dg
e W g X H Iz L mmdJd 2 Zedzjy S dMmdzsisINHA L ¢
dL d3j dzd dzfqpw ) f sdzsy dlsj dzt desets o dzj Mk
Bsyjls ModHjlsj dz' Mise tso Ols s Mmd3d dzj d fle
o’ kB S j .
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l dzgj mjdedj OL tslsdz" Hnj diz HAE Brtc jddipfiRdz joH SISO dzd v
Bd dzj e Odztfits Py d ERLAIRNO, tsH BZOSCE YOh j odzj My
pdzdw ils dzO tOL dzd ydz' §  te s ylgunifiplzls O yls2dzts G t
HO kog @zdlaydms stetsisd { tctsy jddishgtise .y & lsaPdzf devte
i toafdzjdligfjd d3d dzj ttOdz! detsc ts O HislY @ daby IsYj iz jdztsas «
CSCHDDBIWR® OLtls it stedtelzj Ismw o [ |

g dzd 3 4 dzdz” 2 Ftoctse j dz 1 CimzuOoydd [ (
Gtotsfigin dzjQlfdgs dzd W d ¢ Oyd e , MsCtcOh Ojls MBH
stec Odzd Yj 3O » Q syo J . J Biitej Odz' dzr »
Bisdzj § Mkh jMise jdeder 3 tojcekzz sstcOBRd OL sk

dtcjHdzd] fjtcdtsH' tBitlISO OL BISO OBBE
BIStoststce OdzdL dizr € B'" dzd BdzdL S d fyftpbinidstOD .c
4 kZyjbtsds t Isdrn HOdzde = o dzzlsted ff syo J dzdz 2
B yded 4, U B o HiNlsOo dzv dzsM! wWOdz] § .
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1.14. 1 jddstedWdS Oydwy o ftsye OR dzj mdz' ~
CidmMMmdw ¢ INDHNMO)d E@isttds © Zzv cdzse tsn Of s O

Clsd cOLBBBOLd | HfisHEZCIST BGBtOL-EZ¥Is
Mo ddlstedW¥dSOoydd, Hy dzdIstedW d € Oydd-, n
todets? dzd IstcOlstej HES ydd, smkh j Mlse dzv j A3 =
cGtod B O3] . 1 O¢ d My OL Bls Odz' HI8A@N L 1§ Js@Y y dsdO ¢
OB dzts € d Mdzts s O dzd . JtedBr EZyOmkelkzsls o G
ydtekzels L 0¢dMm! OL sls0O (VLBOtese, skttOC ts¢

()0 tsmdzjHdzdy HiMWIsddzjIlsdw BT dzd tsBd
fzlsd, ModHjlIsj dz Miseo EMsdj 3 Is © 5 tlzez{ SBO ¢ ¢
Bsdmf sdz L 2 h dr M jatehdd alztP97) Ow®E @G d3( B |
stcOHdydBdadetsy ftoj HMIsOodzj dzgdjy s HJ dzd-Isted-
MstcOdzmis o j dzdzts t6OL H ] defpizbizd n Blsts OJ IGIOQL J
BN Is! Eistctyiddl datk!, C &2 dzOC s dzj dedz" | + St 4 tod c
Zdydzr » BISC st OdzdL ©3dses Mo dH jiIsj dzt Mise k2
ftosyd MMO O!1 tctsB dats 2 H J dzd Is tc d Wadc st ey ddd
(1 ZOesHOISMEd2, 2011) .

]l dZOBBtcOIststcdzr » kMdzse dw - N rddgtyf s o @sLe
Ylsts o dzjfmder 7 fsys On s ydes?2 wdBdted tsfy
wodwe Isfw ftsyj MM Hijddbtedw dsoydd (] dc

CRRdmMMmdw L OCdMd OL IO dzj Mde" Bdsf ®ByYyoe O
wodkwjlsifw tjLbkd Od Mtstsisdatsh j dzd N0 {f to
BICtosstce OdzgdL BZOBRB o §tsye jdedesdyz f totsW d dzj .
ftesdMarBHdl 9" Hjdijddl] LOCdHY OO, § ¢
1 Is ts Is(Ketim@n Kavanaugh2008;Matsonet al., 2009; Saariet al., 2009) N,O
ftiocsHizydtelz]j smw d3d NQadsjsHaaCOsiA(LL QR BMOC Is j to
O flstejBdv jlsmw { tej d i3zN.Q thjste lj slaBL B0L Istg I
hij2 E cttdeBo. tWH dhmdzj HS9 OIsj dzj 2 &
LOSCdmMd OLtlsO 9 { tsyo(Wenyos idavgatls 800§ ,B O8§ & gz(
GiedB 59 oNOtddgd Mfits( e dzy -G 6Pho ' ( kL OS50,
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Hiczets?2 Mmiststetsdz |, ddze dB dIststedz” 2 O dzRd L
SBteOL s ftoj qBzh j Miso j dztiets B OB (Blpdodhtfkaya O fiy
etal,2010) | jswisdts, !kl otftksh ktjBljk

] Tow2dr o dzj MO- 1 Of OHdes?2 [otetsy - 1 d
qekzjls s 0.025 dNcecbDogrdq | BOdsd§, S sl
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5§ dz s dgv j sy NuOCBH1 Tedts e b dz§ &5 L dzOy
N ¢ O tsH RL ©OMujltse dmSd yjd OB Mt sd
20 Necdetslte h JiesSCtsdzd flse j dedetsds dzj mlz o 1 dH

rdzv  dzj pdzb g o HJsdge? ¢ Bjtedcd M BB
OLtslsO dL Oldismijt’ 0 "ddsf "5 LJO Sdrdfims oG
dzd W 7 BdzdL CO d Mmisls o dBbistsie  dn@ig H didg 2k
CHNcecEetslte COdZOHMEs?2 HEODewio H O[OS H§ dzd d
hsOlO | dmg Gz KzOB dz.  8) .

10detsdzj j o' MsCOW ftosHEZEydw L OCdmd
Zdd LOBGdEsYj dizscts &OMMdoMNs @& SIdl, dfg iyl
HOdz! dgj 2h jd3, dzO rtstetsh s Htcj dzedtetse Odzdzr 7 L
h OQi5SC N ¢ O stBrummeetal., 1999.

fideHtsa" §J dL®BJdzjdzdY ftesHEZSYydd -L OF
Hdzts?2 [ otots ™ 1 tsfipl€Rlte®azEBanBetab, 2009 , fdzd ¥ O dz
COdzOH M 52 Is O2 Matsonettl, 20095 de Ofg ©f K O o dzv -dzq
flso j dedz’ & dzj 3O e Bawddn dtal., 1D91) | fteduj &5 o
Cjd jWO (sl S OGOEBp@aTeta. BT 20@BAY jdzf§
gL d3j dzaj dedv HtesHEZSCydd BEMdHO OLISO -9
h Odzd 1 .Buttetb&zhBahletal, 2002.

¢ osd M i@ Ae O dzj sfkh | dedes @ s dzj MdetsE s |
s Btew 5 B3O MisOADetak1@® 90 . 4 S & St tc Of)
h j dzgdz’ § 3O MifgS[CodDEOcHEST 5 ) o) 5B &ZOH Odzd B & dzts
HzCydj2 LOoCOMmd 9 o isBNILEE tsls(Ojanenetal., 2010;
Maljanenetal., 2010.
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dzj n

s OB dRB y@ dizd mMmMdw OL tlsmtsH jtey O dr cOLB9 dqL ftys rots2dz n
| Jdgs 2 |l BetOW dyd M ¢ d\N¢ d¢ s R Mistsydzd ¢
Wdltsyj detst f sdztsy J dzed 4

Nos g N20 NJ N2
[ &z 2 d&zjm|ize 4 ydqw 4-5 Klemedssoretal., 1997
mtstotsh d2 Hto,
S sdzls e s dz! . 0.025
l dzd md dedj HI 0.096
1 dzj m j Ntz iz 0.071
1 jtoj o dzOy dz
S 5 dzls tc ts dz! 0.09
l dzi mj dedj HI 0.254
I dzj ) j Ntigff joz 0.118
(dzsor 2 dzjfy| 4§ ted5Odzd ¥ 2440 |031 Borkenetal., 2002
[ d&zser 2 dzj f - -G- 0413 Borken Beese 2005
GsH" dMmidzj
[ zse " 2 dzj | -c¢- 24 1.5N0 Goldbergetal., 2010
[ dzsor 2 dzj M -G- 24 0.43.1 6.49 |7.2 ButterbachBahletal., 2002
me s2dzgr 2 dzj| -¢- 20 0.17 . SchulteBispingetal., 2003
-C 1 Of OH d2OWY [ 9|15 0.52 |2. 7N Pielegarcet al., 2006
[4Mm dL Jjdzd |s OdzOH O i sdz 10 0. 10N Kelman Kavanaugh2008
BO teids W B t6 ! 1 B OV  z tsls dzO
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v OB OB YO 1 tetsH tsdzy j ded |
[ d 2 ] BeteOW dud M ¢ dNc Oc ts'H RMIstsydzd ¢
Wdlstsyd detsL f sdztsy § ded J

Nos & N20 NO N>
[ o 2 dzj M|is OdzOH O, {tets| 4 0.13 Matsonetal., 2009
BOREswBtc! . {#OMCOYJ 9 0Odz -0.02
GsH" dMmmdzj
gtsmdeser 2 dz A d dadzw dzH W 3 0.026 0.0005 Pielegargetal., 2006
Htsmdzsor 2 dz] | J ed3Odzed W 24 0.5245 |0.222.7 ButterbachBach et al,
gstsmdzseor 2 dzf -¢- 0.41.3 1997
stsmdztsor 2 dzjs OdzOH O, { tets| 3.8 0. 05 Borken Beese 2005
BOAsWw B to4 . e OmMC Oyyj 9 Odz 0.08 Matsonetal., 2009
GBH'  dMmidy Correetal., 1999
Mmoo 82 dzr 2 dzj -G - 0.02 N
wisfdzse r 2 SORZOH O, (i 4 Peichletal., 2010
l sL teOMmls [ dzlsOted 5
4 -0.13
17 0.05
32 -0.082
67, P CPezu Z ¢ 9 shtets| 10 -0.28 Bowdenetal., 1990; 1991
dtsfdetser 2 dziwz¢, hiIsOls 1| 8 | GoodroadKenney 1984
Mo 82 dz" 2 dzj |1 dHJ tedzOdzH T 35 0.0:0.09 |[O. 12N Dijk, Duyzer, 199
[4dMm dL HEG 2.1

a7




o Lisdadz § dL d3j dDdNOC © teldel fndodfitelts © O dzd
dzd stcOIstseo, OCIsdo dzsfliss ¥  dzddgte dsitj ddgl Q yeds, iz te:
or, BH&OCt (i ¥Wdydj dzsT ¢ Regioaptddy 1928y dz.
35 % dL d3j dzj dzdizOB Y tdAsH IS Yd Pdets ) tcOL dtd y dz
ststcW O idnp 1B ks d3s Btsdzsls d -~ OOC Isj tc®aBens ts d
etal., 2010).

l essHtsoatd ydqedzgy oM @O yomlss &EOC M
dz' i3d fsys OBd Gls,di3j YBGIsmY tcpy azB@&dd yd¢
slslsOdoOdzdw. 1 1 Isils fjtedtsH o OlsdiismW j tol
(GoodroagKenney 1984;Brummeetal., 1999;s Iz tc ¢ Odfiatxt@2@4;Goldberg
etal,2010). ltd {Itd f NOJOdzts,dzd fiplgls & df sk
OCIsdoedzj 4 , Y {Tegped.udindz §0P4nw n t J L Zdz' IsOIsT (
dimimdz) His9 Odzd 2 dzj -dedeg B OB OF s C OF 56 igdz] da
mMdd LOSdMd OL slsO d Schnaittjetialdz2008 Hrttsthelet &.,] fr) dz
2008.

4 fsrLdyd?2 d@EddSteL sdzOdz! desets Mistetsy dzd v
Brls! dzgjLOBjteLhdj fdzj dz€d o dzOcd, BEtelzyC
Csdzduyud Msotsdz Y dlsOlsj dzt dz" = 9N jMmlse. l 1
sBtcOL s Odzd j d N2OdzO C =@ dizjj tdadhj OV H GjdO G @ ' ~di
sBtOL o Ooh j &3zfmw 6 OL 2z, d Issdz ¢t tslslsOd
it sfmis Isj &3 j cOlskzter o MyjlsoOddd M ko j dzd-
HJddlstedWdSOyds dd ke j dzdydeOdzs or atsH L C
l 5L diBtsy dats, sftcj d gtzPgetiez v L Wy dzyj dzed i MtsH J te
sed MY J ud ®OMY LBOdzBdzs § 0 sdzd NP ds b) SOz S
tcOr CGJijlbjtoslstesWdzr = BOCISjted?2, g siphdzs 20
fsLotsdzwels f sdgv s Bdsdtsedyud M&d2 d3j =~ Od
LRdMMOddL fsyes" f shdj dudssty s jdedz@ dSNa
Noo ke 1 d3dMMmdd IsOCy] LOadmdls ls +
fsyé j Z0esHOlMEd2, 2011) .

Il hdtetsC tsdzd Mise j dzdatstatlyy Cdzj (fripzz ¢y , ©1s"Bld3GdsH d s )
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v OB d@ B Mg w OL slsMtsH jtey O dr cOLtses dL ftsys dzdfilse j dzdzr =
| Jdgs 2 | J BetOW dyy ¢ d\N¢ d¢ s RMistsydzd ¢
Wdlstsyd detsL f sdztsy § dad J
Nos g N20 NO N>

[ B ®BolAS s 2 (1 dH Jj todzOdzH ™ |50 20 Titemaetal., 1991
ZdetsC sdzd mlse § -G- 40 1.4 Teepetal., 2000
Il Ctsor 2 dzjm || J ed3gOded W 24-40 0.41.3 Borken Beese 2005

-G- -G- 24 04 Moggeetal., 1998
-C-, 1 EzyoOmlst -C- 20 0.17 0.71 | Wolf, Brumme 2003

2 kyomilsts¢ 3.0 0.51

-C- -C- 0. HIAN Jungkunsetal., 2012

-G - -G - 24 1.66.6 2.33.5 12.4 | ButterbachBahletal.,2002

_Q_,

boMmlstedw 12 0.64 0.21 Kitzler et al., 2006
20 0.79 0.31 SchulteBispingetal., 2003

zdess sdadhse j| | j k0 ddw 20 2 Pielegarget al., 2006
g d3d " Odzdz" 2 dzj -C- 0.38 |
[ dfmlse j dadzr 2 di ) Of OH dzOW | 15 1NO. 2 |0. 35N Moggeetal., 1998
1 OMOYyHjdedd t§4 4 tedzOded W 4.5
l6d sMiEh | ddd -c- 20 72 Brummeetal., 1999.
tsdz! n LO 46
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v OB d® Yy tetsH tsdzy j dad

| Jdgs 2 | J BetOW dyy ¢ d\Ng &g tstH R Mistsydzd ¢
Wdlstsyd detsL f sdztsy § dad J
Nos ¢ N20 NO | N2

IMddzeseor 2 dzj s OdzOH O, { tg 4 0.14 Matsonetal., 2009
4 OMC Oy j 9 Oz

zdetsCsdzdmlse jlezd, NIsOIls | 8 0.89 GoodroagdKenney 1984
1l dm¢§ sdzmd dz

ZdsC sdzd mizp e z ¢ 9 sNts 10 Bowdenetal., 1991

S 5 dzls tc ts dz! 0.026

l dzgi mjdedy OL TS 0.1

ZdsStsdzdmise jlaez ¢, NIsOIs | 115 N

stsdzlstesdz! , Htgl qteH y  ded W 0. 18NC Peterjohretal., 1998

4’ es?2 EZyombst 0. 22NC(

odey Mjdzdj &5 OL

zdetsCsdzdmlse jluzd, NIsOIls |10 0.23 Bowdenetal., 2000
1 J dzind dz' 9 Odz

-G- 4z¢, hilsOls |11 0. 82NC Groffmanetal., 2006
1L B de
-¢-, SCtdaste| -¢- 11 0. 24N( Groffmanetal., 2011
]l Oted Odzls M EkH 0. 6 3NC
Mde ) dese s €
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U OB d® Yy tetsH tsdzy j dad §

| jdgs?2 | J BetOW dyy ¢ d\N¢ d¢ s R Mistsydzd ¢
Wdlstsyd detsL f sdztsy § ded J
Nos g N20 NO N2
dd3j h Odedzr 2 dzjjezd, PIsOIsr| 10 0.018i Ventereaetal., 2004
1 Of OH 2OV | 0.12
f 4 de 2535 0.05
0.59
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@O L MBI (o j MEZEV), dzj MEVIN) oy j @IXD) ] ted R tsH dls
12, 14, 44 d 30 % EHBSoBE ff slssC-0.
sz dzj tOdzd L Oydd OLGsdffr@andfat, BG06). L © ¢ BH (

[ Odzdzr = & o7 HJ dzj dzad H tc z N G N Lts Isdrjtshm
dz2 = ftsye L dzOWdjlsj dd dassan @ ~ots2dzr = dzj
L BdMidY SCMdHO OL sls ON & Odael to I fs ) dzts b s @& .
Addadz?W dzH d NeHOES 'O ULOMOYHjdedd jJdzd o |4 teds
&vw 9 M Ntz B @&t | ddfmlse j deder & dzj MO:
Bj dav j sw  tsls NG EEISHHESOB3dZz. 5 9¢)e, ftod Mtej H
0. 6 N¢g ©tstH

| BL 5t dsPlelega@ &12009 ( ftej Hdzww 1 dsd fiyfd Y
dL fsye ddissy OHd rn d&j Bwde Gsmis O i §
LOdets, vyt Mk BERe ENO of EoHEXdy dr d  dzd fils
Bl ZzO Qo dz0 WNeHIsY f. SEHO@dsdy o5 82 -d 2
o jlsflso j dzdats.

CIMMdy dsdzj Skdvtedzse s OL sls O 1 d ezadzj
dr 8 JLBjitejddvdkd SOC o Rew2dyr o, kOC
0. 51i11126NGE: s kOB dz. 8, 9) .

RMfdzj Hiso Odad W l SHdzso toj d3j dzdzr 3 d L d3d
OLtskO d dsdjSbdvds? Wsttd {ksct -¢OL
Hijdedd jJdzd d BESO o | jted3Odadd tsBNM OW 1 d3C
16.6 JNE®CHWH CrRL ddi &0 HBds LOcdmd O

%, 9 CdzZOH BECMdHO OLtIsO MMmMisOeo dzv dz 4 6
B3 dzj € z dzv tc @aittérbadbRald &t al.(2002).] yj dztsd3 dzj SB - BH
IsdlIs* , Yylsts dzj Hisis Ols HO d NOdladz" 8z fij dgr A d3ff B

ftedoj Hydedz" § Mtej Hdedd L dzOyJ dedw o d M B3O

] ®hHjd d 8 d&jifnor wixdd Isjdfjcolt
H 86 % Mmd L tsdgdein NG ONOY O Gef 220€ ts fMted H d
fesHkSCydd {Isdf cOLses ©® Rew2dy & d dzd

Isj B j cOIsktcts? f sye " . N.@ seHtiz € yodfyj = + dggd@ry
52



Slsted yolsj dz' dets € tstotcj dzd thite o Qizlp@n ddn - frisaeBif OX
(Schmidtet al., 1988;Klemedssoret al., 1997;Groffmanetal., 2006; Pielegarget

al., 2006; Kitzler et al, 2006). & j L tsdzdz" j dL d3d dzjNdd w
Cstotej dzdtetso Odzd ) MBHj ey Oded j d3 dad=B.&BOIs ts ¢
fMd3j M O dzdzts esteretst &), Q004).

rd2msedg ¢ d dz20 B MMdfr~ Od Eustias H Jf B
dzj HsMB®Issh ftsyej o tkzBCd Rot2dset dzjf
fsedztsh jdzed]y LOCdMd OLBISO o fjtcor 2 GBSH
f syo - o oltstes?. Clsts Mo w L Odzts Wije Odedyrd S
stce Oddsgjsi o jh jMlsa O fsyotwkzeCd j o 29 | dztfy
Codzgp@yd?2 dzO0 MmdJaarietall 2D09)16@He (o & j Md3§
dzj MmO (s ©OdzOH O, fsdkzEsmistetse | s OW Z sl
Slsdzd yodzom: tsls ¢ =Aizlsts. s0d2v 7 NHO OIS iRQ s @V df ts
(Kelman Kavanaugh2008.

glsd Bzdzv ydvw L ddmmdd L OSdMmd d BSMAIHC
Mdddd Hfdddls] d dtets d&ddzj tcOdz! dzsG s
(Bowdenetal., 1991 Klemedssoretal., 1997 Peterjohretal., 1998 Reginaetal.,

1998 Ventereaet al., 2004 Kitzler et al., 2006 Ullah, Zinati, 2009 |, UJ 3
tsIs i Iz Is fiflevadgngtal., 2000.

Il d&zj MOR 1 Of OHdets? [ oD s gy BC dgP
Cstete ] zdteso OZO M OL Slsdzs?2 &OGctkzL C52. U
9" HJj dN.@z 2 ON &€ siH fsdzzyj 2O o 1 dH J todzOdz
Ctsds 9 1 Of OHdzts?2 [ otetsf j  tsistz0f dEFed f'H OL
l esHECNPY Rot2de n dzj MOR ~Atteh s Cstete,
OLtslsO dL ORuas¥j tzj Ctsftcj dzd tetso O dzO fn
dzd Miso § dedz’ =  dzO >N ded WGL. slstsH j te O =
OlsdiismMW jtez Hts 30% OL BIsO, i s m(Eiterfackal, j ¢ S
1991;Kitzler et al., 2006;Pilegardetal., 2009.

I yddzsds, orf MsCOv L &IMMdY L O0CdMmd O
Btsdz hdds foMmskfdjddjdd OLBISO dL Ols dits f
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CBtetej dz¥ YydNos iz ¥ @3 Md j 2 L OSd fdafe” DL §I50,4
sOB dzd yod3 B'" dz te0OoQ.dd O . &V fAcalts 2 dztc=0.182] iyt
H dzV dzd Mis e J dede” = dzOMOXN H J digsdp B J 1N J yded OF
shdeso desds, oedzsh jdd, Mst¢ L O0Sdmd OL
(Matsonetal., 2009 Pechl etal., 2010).

ve jdzdyjdd] o dO)ydatsMmisd ftsysr dBscezs ¢
hd OKlEte®soetal.,, 19937 , O¢C d tMmMisOeadls! L dOyyJ
BJ L dL dfietsjolizfal., 1999.

VLHOdzj dzdj Mmdzj ydeses fsCteso O dzO 1 €Mt
dzj MO o | jtedsOdzd d HSE 6 t©OL ko jdzdyde Od
MtcOo dzj dzd ¥ ) GEldbelgemis dzj d2 01 0) dzts o h
ZOMOX HJ ded d (& 2404 BYhidQds) j ey dddg B " dzts
H s ) Is ts oGjolfndatset a., 2006, 2011).

RMMdzj Hso Odzd™w 65 tOMftejHjdzj dadt € t5dzL
desds ftesWddzj fsCOLOdzd, ylsts ffsor h jdade §
dz@  dzO0 G dzz BOdnalgy fipgftgJ H d dz' W dio tOusdsd taECoU@@IskEChr
Hdj dals M ko j dzd uj dALQ e3dzd is dzlfj 5 dzlf e B¢ of 2z5- ff &
s h d2 BOCMHMJBEZBO (BtSdZij 10 t6tOL) © d2ZOYO
dzdL Cdd3d S tdzyj dzstcOydw d&3d ¢ ONQ §Qc j oS BidzPy
J et ftetsH kzyd tctIDCAOdo,tiz0 4§ €lz CClIOEL Bsy jIs BT
MowLd dzjr9oOlsCts?2 Mo tsB tSH dzts? otHT 9o f J1
9 Old@smW jtelz yYJtejL dzj ff dztsls dz" 2 , G tc O dzlz dz
OCIskdodes dz2O0 EZyomlsecoOr BjL MdgjcO d d3gj H
s¥YoOtls Ctswdzgjor j MdMmisj d3r tOMmIsj dzd 2, it
mMjtejrHddzsgy de dzv ctcOHdjdzls Ctdzyj dzlstcOyd 2
tsls Mz Is ifKemedsdonet al, 1997; Kelman Kavanaugh 2008; Goldberg
etal., 2010).

RL d3J 6] dad § Hfjedsdylg thidnwschs Oydd o fiedmizism
J v MOBr d3 ttOmMf tetsMmistcOdzj dzdz" d3 d3J IstsH ts5d3,
ftesyd MMO MisOdzsoa dIsmw dzj MotBGHA 2 OL
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dzdv (AjHBtGS9 O d Hts. , 1973) . [ HdzOC s
MO HJj2MIsadw, ddzcdBdtclzjls Oolstslstets?W d
9" nBH ddisOISO d L O0dzdy O4 Groffimangtats d1 HY Id
Hiczets?2 Mbstetsde , ftod dL d3dtejdedd HJ dedlIste
tejLEdz sOIsj] ftedmikzlsMmise ] IstsedO dpd@d@nls ' d jOE jdt
dzd IstcdW d < Oydj 2 d Hd Mid &3d dzvv y d s dzdzts 2 dac
tcjLEdz sOIs sftcjHjdzj ddy ftetsyj MmO (L BO

Il BBdzt M dJdzMmisot tswds dzgPazs il |2 M ¢ s2ts cyéilsjd
dZdj LOSdMd OLBKO onf OBBEPkWEd T jkfidls
Mzj Hizjls, Ykt thdseody dd ftosHEZCIstsds HJ dzd
OLtsls (uwlsjfOdzseo, 1997).

] ftsysOf Roet2dd ° dzjfMse ftesHEZSIsdo dzts
sls 0.01 NwtDets'ln6 §F&d Mtcj H dzf di crddz®@Y jlsodos oiz.
10) . JHd2OSC s L Iss Mted Hdzd 4  sdzlz yJ 2285), o ¢
Colstste’ j ftojHMIsOoa dzv s Isfpw L Oor h j dgcfrtadgfep.j
H J dzdzts § o Bammletsah,j 1l 9(9 9) d w©OoNzEpP ¢ B'H 3
ftoj HilsOo dz jYstb)'H Bisadg d Is § dz' dz" d3.

rdzv  fsyses dzdMmlse j deder = dzOMOY H J dzd 2, L
ftesHEZGCIsdo desfyls' f tetsy jNnd® s'hf tishipls @l dzwv 1d00O) |, 9
ftcj HMIsOoa dzw jIsqpw L Oor h j dzdzts 2, Is OGroffRa® ¢ ¢
Tiedj , 1989) , feddzdypded|ddd sy Mo o
EdzsaapsidstcOls stcd  , 4 tsdizz@ j tdzfa’ 2 dz' (O detsjfriry df
stsdz: €ts €& Hdzsh OHd joets o jtondzj 6ts HJd O3] Ist
ftoedojHj dadets BartenetalBl %9 ) (d MM Ne @y sh j j
ftej HMlsOo dzw j Isqw Btsdzj j toj Odz' dz' dfs.

dtcjHdVY HtosHEZCIsdo desfls ftetsyj MMO H
s mls ©9 dzWNjcldds &Bl{Bartofetal., 1999).

l"MsCdddd HjddlstedW dC Oydtsdeder &5  slsj te
sdz) ifHs WNe®&s'f sOBdz. 10) .

sO¢ d o Mazzyoj M 1 ddMMmdy?2 LO0Cdmd O
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v OB dzPyYyoO NtesHEZSCIsdodzsMmis! HJddsed¥W dSOydd o dzjmdz » §s5yo On

[ Jdgs 2 | d BcteOW dyd ME sy ¢ dNc Oc ts'H RMIstsydzd ¢

Wdltyj dsL, (s sdtsyjddj

[ dzser 2 dzj M. it shimdse j S OV fs§ ] ed h 08200dz0
visteWwedep j o OW 4

f Odzff sstB L 5dzd Mls 2.4

BktetsL j d3zdzOV 1.8

HJ tcdasSdejsj 8 OW . 4.6

10 9j6jbsOyds

Mo 52 dzr 2 dzj SOdkzOH O, fteseo ddzy(¢ 0.01 CushonFeller, 1989).
Isizd, nJ BBdzsC O|s s dzz d&3B d W

Cbikmser j fsH

[JHdeSdzj Isdz" W oT|wzd, NIOl [tjctfs

Hize dzOMmd d . 0.66 NO. 4/(VermesMyrold, 1992
1 OMOY HJj dedj Bd

CtcOMdzs?2. v &3O

1tejdzrn' 2 BERSCBor| | JtodzOdad W 0.4 Moggeetal., 1998

1 OOy Hjdezd~dd 7.0

¢ d&3d ) hG W

1tejdzr 2 BEGBOT 0.4

1 OMOYHjdd] B 4.9
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U OB dzPyO UtctsH sdzy j dad §

[ jdgs?2 ] JBetcO¥Wdyj MC s ¢ d\N¢ d¢ s RMIstsydzd ¢
Wdltyj dtsL, f&ftsdasyjdd,]

ZdesSCtsdzdMmlse j &gz, hIsOIls [ dydae Groffman Tiedjj, 1989Q B
Mmtetsh d2 Hte]j dzO

] sye &d dzd mls Ow 10

d dzd g lstag dzd is OW , 18

f4jmMyodzow 0.6

vstej Hdzd 2 H ] dzO 11,17,0.8

1dLSCd2 Htoj dzOy 24, 40, 0.5

[ i dL € dzj dzO -G - 0.014 Merril, Zak, 1992
dzjm dL € dzj dzO 0.029

L OB sdztsyJ dzdz" 2 0.047

[ Odnj dzlsv B 6!

me ts2 dgr 2 dzj fm, VLA3j toj dedz” 2 ff swW in 0.1071 24, 0.30 Bartonetal., 1999
dL d3j dgj dzd 2, Mtel ot d wj o j tcdz

| dMmlso jddgday.2 0.30- 28, 3.0

Ho JYOwWw o' tglzB ¢ 0.107 40, 2.4

Ho JYOwWw o' tglzB ¢ 1.40-54,54
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OL sls 0O By s f tod - s5H GrisfimagiTiedigQ 01j9fBd3L) .d ¢t
dJLtsdzdz’ § LAz dzgjdzdV Isj i3 jteOlzter d
zd stcOlstse d OBiJWdAdasdzds dgj BtSdzij 50 % o

(Groffman Tied]j, 1989;Moggeetal., 1998).
[ detsy § lso j dzdzOVY t6j ctej Mipdw , dzg Cep™ y ®=d2OC

mMlsd fYtsysr , MtsH j tey OdzdwYw dzdIstcOlstse H j dzd
mMde e [sfdmr oOdzO HEtS 79 % o Veyohed Wyrdd, H j «
1992 , 0] HisB Qo dzj dzd J f slsj dzyd Odz! dzts 2 0¢

Witedsj dzlstse (dr A), ldshgdzd@Oipfi'A: e id3dfgc
dL &3 dzgj dzed 2 H J dpdjlsdjdisita(dCVaRfda@y d v o-t Lj thAUfipisD
f 5 yoa dzd dzd<fqlsizd jhg lsias[ dzd (Bieffman Tiedjj, 1989.

Vanlzuh jdedj Efmdzsed? Htcj dzdtetso Odedw - € OF
sots HJjddlstedW dydtctseo OzdztlzOxizH © Ot B2 =4 9 otcd@]
ltesdMmMatsHdls Mddghpd deB s dzds OL stsB e OL dg" n
90 % o9 Htc] ded toets e ®Bdzdz’'5- % Y o OL- O B(Grdftman dzdz'
Tiedjj, 1989 Merril, Zak, 1992.
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sOtcj] dzd NSH 5 0L df Zdtetse, [ stosL 90O, slkzdzd?¢:

I g R Nyo@iNJgEpds L OMls Odzd M <305 O fipitd
908 BjtjL' dLodddflsts28 1o Ndgbd sl danj tdsjj L Hs
so s dzj Mk GlesdEsEH it S2j toj L dz2v € OF 1 SH
dCMOoydy OL&kO o WdktdkOmMmj B' &O f tsdziz
ot j2MC 82 yOfmisd MmlstOds (OB dz. 12) .

J otsLtcOMlsdesds W HEZ B jotg dadfiay &tOC tstc Odz@a
L 2O U Need Ny oBd dzd Bl Bpubde dzjls. ) OCted f dzj
BOMMJ B dZs BOC g BapgztBdzdagmiz. 84 " MsSCdj ¢
YyjmMisets CtokzetottetlsO BM dzd f sdzlzyj dz" - § to
d -IdZj Isdzd -~ ftesdLOtSHA » BjtjLdY"SOn o IB

I 1 tsdzts gtgwyn plgjdidizd B B jtej L Sor R Njdzdftse
NefoBo d2ZOMOYHjddWwre d&O Ooslstsliste¥Wdz" ~ d G dH
Msils Oo dzv dzd 15 € I dz@C A8 ts t&fls 94j0s ds® | dzdzleyyo | O«
OColtdstl dr 7 kfdkzssdw s fshlki® BEBOE 2, (
(sOLddBdese, [ SttBLB9 O, skdzdftse O, 1978)

] MjHdjosLOMsdr 7 sMddss’' 2  dj HO-
MsMlsOo dzd FENE®GT j &3j L s9, 1 ' € ts9 @Pastop dsefife dzt:
Chem 1984 1 tedfmlksoa ®, 2003) .

MOtOSCIsjtodzr o' MNyEdENsybazO | [ dedztlzd ¢ OF7  d
BjtojLtsoar n dzjMOR. AdECMOydw OL Nsc@DeastHY d |
o tidedgttmjn sotsdz dzOMOYHjdzdd o N ffBg wlekzj 2
s 3 dzg As OB dz. 12) .

] oBLOMsdzsdy cWHEZ of MsCsBBd2dIsj Isdets@
f5C OL Wyls Mzdod Dy wtsls d3d U J edz] lsodzi3d9 o sL e OMis § (

[ dzv  ftej Hdzj o 5L t6 O ls daNgde Ne ol Sy tsfg 15 @ o a2
9 MijHdzj i3 NT, & u'a dJdldad@mEBgsid dz H Odzds |
MeflsQo v s s Mtk j sedgshdes, 95, 47 d <

2 .

Q.
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Nowlkze BJtejL" d tsmMddz ©WOesdgwelsmw 5.5 (@,

dtSH jtoy Odzdj OL tsls Gdzjols déj RIs sipi@Aisiisio ts2 4 &1 &
MsMisOo dzv J 6 O@ 09t fipls O jdisj Isedzj 20 H ZBAONEG O H
(t JdBJ L B9, 17" Ctse O, g4 i3d tcdzts o O, 1959,
1 Csdzse dyd MC sdizj lsatgdinlz  H2E280t6 O 9 U j dzdzj te &3O
dzj Mded yd Mlso © (I stesdzj ¥ ME OV B d&ZOMIS: ) 1 Is:
NeDo Mmdz-tsijplsse sd3 dzO Gits torigts d3Bl & ® ssdsdstf 2 d3j dzd
Mozsdytses sd3 dzj iz (1t sdBOdeso MC d2 d Hte. |,

10dBetsdzj j "' MsCdj OO Ister Ctozd tso
ZOMOYHjdedW R HEBO CttOMmdasc ts, YJ tedetse 5
(sOGBdz. 12) .

] oBLicOMIsdesdy twWHE orf Migdetsis jsalddds j Isidzt
O B 5d2" 1 d § Nyt D@nodldlach & Is dsj W J de-dzjulsirisj G25. o 51
4 Httkzets?2 Mlsstetsdyr , fted dMMmdzj Hiseo Odzd d Is(
dzils dzf foodzyd dzs L dzOydbpussidz 1 &P i3fdiy G
VLEOL Odzdz" | tOL dzdydw MmowiL Odzr M tOL dzd Yk
stec Odzd yj ME 2 BOMMr WdlstsyjNdase O,.cOls @f yc
WteOCydwrn WdltsdzOmmr 9 dMmimdzj Hise Odzd W A
SHddZOSBo " &3 (f ddzO, 1955) .

J 4€@ 0 Isdzdr dOMOYHjdedWwWa dzdfT o |
] SHdBsMC s 4 j MtsH jtey Odzdj OL tslIsO oN W Is ts
({dBIJLBBO, 17" Cts00, uwdBddsas O, 1959; djc

| oBLEGOMSAGSE tYHE NGQESGEsd dikaugaa |
9 -4 lsdzy B3 dzj Miz. Il HOdzdzsd3 tW HE dzOdB SC
slsd3j yJ ddey lodzj2dd dzOMOY H jdzdd (lsOBdz. 12) .

Il yj dzsd3 H dzw h JtesC sdzd ls o | dige’¢ENs dgd dn s
HsMisde Ot ls NEZ6®c=fH 45 Wdels s 3OMMj N s®Q&SY Is iy
1 OlstcOIlsr OL SISO dzO0 Wtstedddtetso Odedj 1 s f toc

[ dzw ofmjn dZzOMOX H J dzd 2 f sdzlz yd dets f to
WBtcdidteso Odzdjy GEtsHdyudese s ftodtotsMmis O -1RQOH

C
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LS OOzOYz dzj ME 53 J dzfiPdQc EPICRGdzEITEEO o {dfsHiZSAEAE
d RAUOLddzjody (1965), dts 1 Isd Oolstster dz
HsMistsd dzfflso O3 HOdzdzse 5 IstczHO Mdzj HiEzjls S
2O Ctkzetottesls OL SISO todas W uytzr ¢ 8 L fisthE
ydotslsdgr n, BGfMlsOsh j2Mw &EOdsdL zyj ddzr d3 ot

J tej L zdzt sQOIsj ftetseo j HJ dzdz" ~ dMmmdzj HBo
o 9 tsH Iz, yksts co ftsyjmmj Bddscedyj MmEs
sBSEOMNOjIls f syo s Oded tlzj egj dzls @dzdh sifsdp dzts " j dzd
Bd&ZzOGtsf tedWIsdzts H dzw tcOL odlIlsdw dzj fdzts 2 to (
g4 i3 tcdzts o O, 1959) .

1. R. sOLddizdtetse f sdzOcOdz, vylss { OtOd3y
Hjddwvas 1 CtdztedyjMEsets teWHO kdoE(dvds
BBSYHjdadW 1 dzj d&3j delstse f dlsOdzdw (s OL ddizdtetse

ud d3 dgj A3 dzj J .’ da' AW lddzHtOsdf) laiEs Osig) dz'j digj R
L s O, 1. R. SPL JdEPucB g @ dzd C o O, M  tSH
fsye J dedesets ff oW d dzv H O dzdz" 3@ dzdh Odizts 8 & d3iz
tcOL dzdydzr = Wtcds OLBISO dzj B" dzts o' 9atsHO t
Wdltsyj desL O OL tslstsdz fsyer. JLOddsmewL d
otstotslsz OLtISO © dzj MOR d MBHJjtey Oded jd3 ¢
fMlso j dzdzr 2, Y &3 X Gste@ Qg jitds.o j dzdz" 2

Il sLHAdjjJwBdLse fted dMmMmdzj Hise Odzad d H J
OL BlsO dmftsdzr LEjls MOoadej dzdJ L OlteOIs O]
ydd HtejotmMissj o M LOfOMOMBRd dzj cSCBBGdHTte
Ctstedzj sBdIsOj d3gtsdz (1 .d3) 1 Jodss dsLifyvdzlsg) ' offtstsiy o !
sBj M j yj ddesMmisd HicjotMmMissjo ¢OLsIsdzr d3 § ¢

lted MMz Hso Odedd CtockecSo SteslsO OL BISO
ZOMOY H j dad W A (vzd, hisOls 1 dmS sdif)d dz)
MicOo dzd OB S § j tco d Yddls LN &2GH BO y P msml
dzj Isdgdsdzj c O dzd L s Odzdats G s OLIBIBO fmak & ©tc 6 iStE G
yde bssd dqL @gjswdap® oy s s Hlsgizizdgis|datsldd syeo s
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vydlsr 9 Ov tjlzlsddzdL Oyds OLlsBGdOdBEOC B
sO¢Y 4 bEmMlsOdztsoe d dzd , Yls ts z ~o 59 iz W, § ©®
zd mMlse j8t&E8r % OL SISO ftodtetsMlsO. 1 jL EZyjls
OoBLOWKOISO OL sIsO o H4sMBadelhdifpretthlic]P&D M O dz g

[ dzv  dzj Mo tejOHagtiadiddz’ ¢ C-es@aizQ defigtz DAz} dati
(s1f) SCtkectsottttslsO jOL g @lzjodlfdiTOLd o Bl O ¢
desd3 MismMdzy C O OL Bl dzZOSC Of dzd o OJ sw 464 d ¢
NHJjdd?2 of sdzdzj sty jddjder tOdzd L N0 di 3Gy
10r 3 Is, 200 3fMmdzi H ieO@zEfsEsdfy & Q@ Isf dc®H Iz €
stsdzC dm Ctstedzj 2, ISOC d tjllsddzdL Oydw OLt

]l ttOBtlsOR . ¢. vdlsdzy dzso ts?2 tOMMABOIsts
yqs dzO 1 dzj a3 dzlstseo f dlsOdzdw dgMadpCOYde smdf
CdoOjIsmw dzj sBrBBHJ BZsMIs ZdJj s @ teffstytg+ntnO
zdL Oydd OLtlksO ffted dmMmdzj Hseo Odedd OL s5lsd
ftedotsHdls € LOo" h jdades?2 ByjdeSd ¢cLOCte]
(vdlsdzv dztso ©, 2007, 2014) .

v 0Cdds tBtOLSA3, © WdltsdkOMmMmj Mtcj Hdzj o
dedzr 7 d hduesCtsdzdmlse j dzdzr 7 dzj Mtse ftNH | to
¢ 6 f o ¢ dzOH 503 Htd98sMIstsj o, t©0Oo dz" 3 7

1 OlstcOIsT OLBISO dz20 ftedosmis, otsLotOh j
BOMmMmJ oL OMIsOF 5 fres fep@izis | de@ fg @yl afxfize[t2
CtsdzdMmlse jdagdzr J dzj MO. 1 CdzOH Htc] o sMSi®y 0 ¢
%. Clsls ¢ 0L Olsj dz or Ms¢ o dzj MOA dzO
CdHRBBteW dzr = Emdzcedw n .

[ dzw ofmjn dZzOMm O H J dzd 2 f sdzlz yj dzts i tc,
Wsttcditetso Oded ] cGtHUdesets ftodtesmisO dzOH
Ctstedzj 2 ko jdzdydeoOjls otsLotcOls OLBISO M s
~nOtcOCIsjte ftesyj MMO tMisOj Ismw .

1 OlstcOls’ WenttslfOetsiz@dzdy 1 s ftodesirlsO
sMmistsj o MtsMlsoadzwe s 2.5 Ek Mmde , 4. 8 &

©
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Elsfpw ¢ 8 C¢ o hdqusStsddmlse jddzr = dzj MO=R .

l otLtOMmMisdy = wWWHOR Mtsder, jdzd d B
OLtslsO, MtsH | o) @Bk j ¢ st d3ipQ i didagd tisds 500 dzOd B ts5
ydw o WdbtsdkoOmmj § 82z yg 2056 dplstcOfgls )
f sStctsH ZOdetsdzr hdj ftsCOLOIjdzd Bdtdtse d
dzj sdzd = Htcj o tsMmistsw .

Il fsumsddzOr d Cttdzj seafis O dzf MM dzisHcts
1 CsMmMdMmisjd3 L Of OMr tBh jes OLSISO ddetse 56t
o ) fjtodudes? ftesHESYydj2. 1 tesip)
MsCOh Osls ©jOd d j L OOk OLBISO {§y
Wdlssyj dztsL O. O J sfisw  dzaD ¢ A ddedseds®® M J Hicj ot
Msseh j fijlse O.

Il L dOydlsj dz’ dets?2 Mmisj§f jded BMmdeso ddjeiye § C
sftejHjdvsIlsimw JtosHkS ydedzder ©gd - Ot OC-sj to
Cdj LOKtekzHdzjdedw o dLBjtejdedd BdsdemMm:
odzwws hdn Hts 30 % etsHdydets?2 ftesHkzSydd |
orhj oreotH' o jMm' 3O ftodBdzdy j dader d3d .
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1.2.2. (s btdkidr SCttedzj 2 tOfmisj dzd 2

l1ted d@Odzs?2 HEtsdzy IstsdzC dr € tstedigjdds tsay J tHash
tcOo dA®?2 %8 tdzd tsB HMMP jW O |2 3PtetsHEZC-ydd
Is j dsRuesk 1996 Yuan Chen 2010;Fineretal., 201), sfdzetso dzsc s  ff t
sjdzv OLtlsO fyse ' . ltesyy MM sSBtOL 59 C
dJqetcOs Is Cdzt yygewobsmhs zptcsHO d OL BISO o
f sz yd dedJ S tdzdyd Mlse §j dgdz" = tsyJ dets¢ B d ts5 d3
stsdzC d= SCttedzi 2 MoawL Odzr Mts L dzOyd s j-dz' dz
¢ ddzd L OlstelzH dzj dzd W d3d .

s btsdS ddz ¢ stodav d3 s ls dats ff) widgH jt$ K Asdgdz ue® ded v O
Istej, ftoed dzOdBtdzj J YyOMmilsts o Mmlstej yos h j 2 M

Il dimmdz Hse Olsj dz* ME 2 JtOCIsdEj Hezv
dzj 2 dz2OdBtsdzj j hdtetsCts dMfsd L ks sy d3j Is:
B ddtedL slstetsdz” , ¢ HJ tc lojslditsw  Casdortigj ¢ QVdgf Ctdis =
situe . Iy &jlssH™ M dr HEMIstsd dzMmilseo Od3d
sBL Stedz’ = Modat Bl.IS1I9I8 ajdi et al., 2005 Satomureet al., 2007,
Fineretal., 2011 aficusp 2012 Noguchj Koike, 201§ . dzZQy@ dz! dz" 7
dimimdzj Hso Odzdww CBtedzj ots?2 HtwsHESCYydd §tedd3
ftotse f tsyor 9 Isjuyddedy GetsHO. [ JjlstsHj gL
o dzj Mk o d3tsdatygdzd I @Riztsth ts Mpdd'L todD.B (S s @ di85H." |

10 BHdedr €AY j teesHES ydw IstsdzC-dn
tc J dzdzOW tcOL dzd ydz' dsd d3j Is sH O Bteel et alie ®O7dzd Y
Meinenetal., 2009 . O &2OdzdL fted dzg dzv j d3" = d3J IstsHt
fsCOLOdz, ybsts HdAzv IssdeS drn Ctdegzd dzd ptfy 5k
HOtIs BdzdL €dJ syg dz€ d, O BjIssH otcOMIsO!
(Finer et al., 201) . Bl jSdodetsets d3j ssEHO HdAv (
Cstedz 2 Wdlstsyj desL O dzj MmEh jMmlseokzjls. f dzv
dzgH 2 j Ismw d fiffjtfpif mdigoC@ds ' d3j IssH s MicOL &2.- 1 to
Hiz d3d dzd tc JRinBrsttals 226  af(cusg2012.

1 d Mdsslstew dz@ i3y stsHdyujmMSdj L OlstclzH dzj dz
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Ctotedsj 2 © dzjfdzr » W dlsteygdgsi O%j df tcd o j1BJO
(Yuan, Chen 2010;Fineret al., 201).

UtejHAdW W BBHhOW BdsBOMMO IstsdzS dn  S-fste dz
sj figer Moz z "eotc2ded 7 o bkd3j toj dzdetsdz 1ff tsW
qL dedm 292'0R8I6 Q) CH el @sHddzsM: dzO M dor
Qo dets? 2300 & BYWH0j tlds H G G5B 15t 525.02 MdsEHS@ 9 Hzt
BddsOMMmr d 1.26 ctHOf QMO Igede? §rn ¢ Sststdaiz P
fMtej Hdzj 3 34 % tsBh jYuanSObdg @QIR).52 d&OMM" (

]l Ltejdzrn ddimlse jdade 7 dzj MOR 1 dsASEFRONN]
Goted L tsdzls j MtsMisOo dzv j I§. o1 tggztizsegzcd 46D 0 K &
O dz0® 2120N100f EBREOYNLEOL,cOylsts tsB j MY
tsB S fdds@so dz" 2 2.3 GEBHO HBv oMmj 2 dyOdnpm"
Chen 2010).

1 s HOdBdzeregal(201) , tsBh OV BIBHBOMMO -Istsd
Odz' dz@ 7 dzj MOR d dzj M@BD & sl &g degldty tSiEINFobolw
4040N2820 d 3B540NgES5GtcGdze€qdwy tOs dzO
Ce L0l jiocdsH tBBitlISO tOs dzv j Is fipvs H iPzG kil oG]
stsdzS 7 Cttodzj 2 dzdbteOve do StzdfisOds f totsH ZC Yy
Wdlstsyj dzsL O MtsMls@oadvdz 17 % o BBt Od
izj toj dzdes e 5 fsWvMOdR) Eomdg QA bic®OBdZo R o 52
sls 9 His 30 % tBh j2 dijidsHd s eStpglesttsadl o @
1997 . 1 " it § tedzy T | dzPDy tsdzO tc @9 dzO
ftosHHC UpdsdzC dn € Stodzj 2tc jHdgdEQWe * j &8 O 1 dzqdy. dds jd
sty 4 tOL dzd yOeladnet alg 2004 tOL  (

] CdzsB Odz' detsdy OMY j & Jstpls dedddz: tzth d 5 O da©
Cttedzj 2 o ftysj deOL j d3de’ 7 BYFH-BiS(GaleiGE-j H dz
gal, 1987)Y-C sz dzv Isd o dzOW Wk dzS yqdw Ctstedsj 9 52
1 oz0 cdzzadedgj Ctst WA daydtg jaBgz! de' 7 dzj HOR 8-
C StodzjCO0daifts 5o Odets o @ 5360 L figdigls OF [ ONMg@lguy, 0 1
hertyetal., 1982 Olesinskiet al., 2012.1 {1 Issd3 3 J GttedL sdzlsj
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8090 % oMmj 2 ¢ s(Bag Grigal 1980dgkgon1996) 1 dzOMmO>
ddd fdnls’ BOd LOBEQ) M e@mlsmhij 2 tc
(s OdOHO) ,, o IR HMdzdzizOf Byo'j tcQ dzs¢ O-dzdL
Cdr GCtstodzj 2, @esim@®etal, 80PR). 82 % (

l esHtsdzy dlsj dzi dztsmls! Y dL ded KIszC@ZE ¢ st
H Od3j lstff jie)j ,H j dzjfdgde©Od's Hiflas = 5B Btetsls Majdi, tc O
Anderson 2005 Brunneret al., 2013 . 1 s tsyJ dz€ Ogntaps S . d L
stsdeC G, 6 (B3R) Mshizh df dz@etgdedpil >  fifpsshids© o dzv |
zils, O ftwsosHWwh s Cttedzj 2 @EHBESS1 §§6 H
1 jswdfodtcd Hisdzseo, 1989) .

I " Hjdzj dzd | Ctstedzj 9" n BECBdzZYyOdzd?2 o Gt
3z ftedL dzOCE, dr HJOM] sttkz, tdzOcOH Is
sls COC CoteslsSCydokhdy Mtsmikh dj ¢ tste-dzd,
N ddlsdzt dz" d3 3 dL dzj dzdz” d3 Mloukds stdy., 0I5 dztseo, 196

] Bistej Odz! dzf = dzj MO" Mstslsdatsh jdzdj  d3C
Ctstedzgj 2 BdzZdL S € 1, ybts HOjI tsidaso Odad
o jddyddets?2 Istsets 3J GotwWwHSCO, (MgBasheryet d
al.,, 1982;Hendrick Pregitztr1993; Ruesset al.,1996; Steeleet al.,1997 dzO0
COLT 90Oz ¢. . Jtodzse Jhj o© 1966 6. ({

LYdIlsr 9 OW Isg00OH6 IsdsdgzCod ~rH J O3 Istej ) C-tstecdz
COn, Y5 HOMd &3 ¢. (. Jtozso O ([ tdztse,
stsdzC dr Ctstedzj 2 o iRts Wastoe fif tisfipdztizef tOdg Is@&zjCndd
Neg®o jdzz dzgdCj. Clbts dzdh ' BOz@s WPAEL'O
~nots2dzr n dzj MOR, fijlts fipistHHp 1d® 18 ¢ g dzdsdz5 02 @ & 8 )

[BLiSte dzdIlsj tcOlskztcdz = HOdzdz" ~ fsC0OL Od
dzj d3j dzlstse o IktsdeCdr Ctstedzj o' 7 t5€ ts5dzy O da
qOdzd stc® Ctstedzw d ylsts tojjldtgdpspdzsdtLO Yl ty dzs
or tcOY j dz0@ 9o 3d dzd d3O dz! dats INsefipls j ¥ ¢ @lzd = dft tS H3
Ctedgv n MsMsOQodzv jIs 1. 11 d 1.13%, vyt |
Slsdesh j ddpj] dwjAlsor 7 Ctedz" n dzO 71 % or h j

~—
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Yylsts dzy Jdin¢ tkisis®@C O 1 dzj d3d dzls ©. l 5§ totsf
d M dzy H Cor@ogdacksoh2000).

10 Wsteddqtetso Odzedj cetHdudzs?2 HftesHEZEYd(
40 Nccbz R ots22B7 4 Negebz h qtotsC sdzd s o j dzdz” A
sQodzv 6 0O 580 dr L OlstcOIls OL SISO dzO G tsH
Cesdzdyd Mlsoatsdz OL sSO § sYyYor , dz3d(Briké Raydal, s 9
1994 McClauhertyet al.,1982;Nadelhofferet al.,1985 Helmisaariet al., 2002).

Il hdesCtsdzdmlse j ddz" = dzj MOr CBStedzj 982 SISt
72 Na&®@®sH yYybt MthMisOesdvjls Btsdzj j 70 %
(Hendrick Pregitzer 1993).

vsO0Cdds tsBEOL 543, fesHikzSydqw IssdSdns ¢t
M fgEHatlstcsdzdtelzt Is o dzzlsted i syo j dzdz" 2 yd < c
SHd&RZOCt lsmikzlsMmlsed) BJ MM Stedzr =« BB SBH SO
C deisftejH]dz dzdzsMisd ©® By dz€ O~ L OlsteOls
L dzO Y4 ded v ftesHizS ydd d sB tstctsds O s lef Bedds
stezHdtssftoj Hj dzvj d3" d3q d oM BO ftds dd>
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1.2. 3. [dSBtedL T d dr ttsdz o IstcOdzmW 51
OL sls0O fsyer t©OMmlsj dedw d&3q

[dSBstedL " ®BteOL 8 IsMw dzO ¢ txfteRde" dhdzWedjyidj
o O0dedd dzj Ctslstster d&gdd o dH OB tsyoe jdeder = Gt
desdBz  ff dIls Odzd & BJL HEBBOatydz ~ dMmlssydzd!
(®BdStsdde dsdzls O) HsMiskzy d" i3d G t®p elz@dzj da
tOmisFdzdw ddzO0. | teds MY sMhitdedjjde dQiksuihddds” B
Ldzj &34 delsOdBd, YOMmlsts MisH ey O JdBsdmMY o ¢t
W st BOR .

l HttjojMmdesds Wtk dzj Mder = 1 CtsmdMmlsj c
100 %, MmdedyOwm: o CEkMmslOidaCdtpdgdy tdkz § jzf
40 %. ( BBpEda@sBOtcOIlsr ¢ ddz, 1993). d¢ Gudeyjp
RO MEtsets fodzEsMmistectsa © d 1 Of OH dats 2 [ © tot
Hts 9 ®logBérgdtal., 1999 . 1 dzj Mz t©WOMmMftcj Hj dzj dzed |
odHBoats] ©OLdMssBKLOL dj {§ teidO af deffsduls] - ts ldc- Ot telz
ydej dzgdw ftsyer™ d tMmejh jdedesmisd. [ dJStstedL
Br, i3z wOLodldj] &BJECtstedL d dr- tcO]
dz2" = 1 CBlsfOrR. 144 d&ZOIsjdz d20O d MmMk-tsmlis!
Wislstsddzls j L f oM ineaffdzOdeds] W islstsOMmd &d dzv Istse
Jjots tOLoadlsdj 1(Rehedsdret® d2B06), 198

1 © smdzts o | tc OL dzd y 2 dzC oy d tinds@odz € dstiz2c dztts
9T Hjdzwels 14 Isdftse B tedL (uwj dzde Odztse

UV HBdRddzOdzls o MEzeHtsdid deQdals jdrj fiyfdatsSe s Is
tcOLodo O Isfqw 1 gy lsde" | ~Odz? W Oecso " §
OteBlizlstsdHdzr J] {SCltsdiddSstedLr (Ctf) ®BtOL
otsHWdd S n. OkbptfSdvicdss] 1 dwBuZo§ 5@k
ftej ddsizh § Miso j dzd@® , dzQ@izj CGsgtdtetgmtey mjlsaie d ¢ 2 Mis Ote
tcOMf tetsMistcOdzj dgdz" 2 Isdf RIS stedozj aHf tod toth
d ©0OMmlsj ded jOgzdr ddrfsifSOdfe L s L Bz ( & § dzd & Odats
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[HdO ( s Y HitcJ 8 § MdzOW f stcsHO d
dej MC sdz! S ddi3d Bd O d L tels3d EibdSaiz'zn dn SHIERZ" 9
d dd&zd (zEksBddz, 1988).

l jJtesWwisdzs, OCOHjJB]E | .1. 17" msycd?2
Is O dz' dzts fsCOLOdz, ybt dqdW¥Wdydtetse Odzdz" § ¢
fnts mdz tcOMiszls L dz2Oydlsj dz' dzts daz@drtg y dddg d tsthly
ROk ydztsets dzj Mtso sMils Odets o dzj dzd W

Lo jdzdud ddy (omisizfdjddY OLtl»akjfl) i
PHtsBtej dzd 2, o' Mt Waffdz] et®sa] j d2y ddfj Is O s-Is O
Y do Odzts tds@iLdadd-Is ddjHdloamgnLHeilonerTanskil993 Lilleskov
et al, 2008) , dzts s 6 dzts fls d ZzKiadfidbdtter @i to
Kenzie 2010 . vudzdy jdzedj BdsBOMMT Csf Gto
f slsj tc! OL sls0O dL ftyer ftcd or" d3" 9 Odzd
tesdzr RIS tstedL o digHniMgsAdLd].(2007;Baheial(2013.

Il wdHGdnr MzEyOw s odzi Mjdedz" 2 OL SIRossiBf (L
al., 2012)

Iy demidzj H s IOBH ddyY o JBzhjMise O od
9 Mz Jdzdd W stesdy (uwJ dzd o Odztsoe , 198
mMedidzj dedd o dOdzduydy kOSCdr { tc Hoddglethalj, mlis e
2000).1 jt6J HOYO d3d Ud dets?2 G dzlz Is © Bolates\arie@atuss d fr
mMsmMdetseor A3 MOy J dzy OMelingNilstad, 198G Pls .O dAOs (- ¥ J
CddzO, j2QO0 )~ 1¢50 Or HstsBZOEBBS Mm 9 j C0O
Hisfilskqf dzr &3d Hdzw EfmMetsj dzedw tcOMmisj dzdw &3d f
cOdz dz" | Wited3" {1 dzj d&3j dzls© d ddBtsyd o d dzlz (&

l 158®e6. B"'d&zd kitrisr fteslsj sddilsd yy
fsLyd k& GCsf. l ot g thtethlsd yffgd OwB ™ @DOIs o '
[ Mdzts o dzts 2 Witedzsj dzls COtBtsEMdftotslsj ddzOL O,
MsHjtey O d2MmMw o ddrm OLBI ©OMIsj dzd ¥ . Q
ddf qHr , yJjdzd zsL &z, yJ zzsedtsL kz, €ddy,
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W J dzts dz" . [IsH T dzindetsjnts B der Bd dzj tc @Rézaf] IP&seE O Is !
Moreng 2003;Brzostek Finci, 2011).

]l tOsHark@untifer 1989) Br dzt § ¢ OL Odzis, )
L s Odzgdeséts OL SISO o IskzdzHto g tshdpyisd of ¢
desfylsd Wdltsyj dsL O. ( Mdzd 4§ tod dzgd d30OIs* OMm1
OLBISO, BMIsOs OdzsMm! dzj dL o j Misde d3, IS EZH
l s dztsh jdedj tOMmIsj dedw dsd Mo tsB SHdzr 7 MNggd dat
o ftedmizlsMmise dd ofssdfd dzrs Ctls[s ffistBl W fydzad Is .

Il dzj mMOrs dL B Odz L Od3d yJ(MEFsldndet as, BaPAs dzw
dedL CsftesHbkCIsdo dgsdE Mt jMisej § Otedzd S s+
(Nordin et al.,200)) , , Rot2dz' » dzOMOY H Jj dzd MEtcaliets d Is
etal,2011) fdzj h Odgdz" = dzj MOR h Is Ols OFingi,Bertzgng Is d ¢
2005) OfmMmd d&3gd dzv ydw B dzj cOdz dzf = d tsSto
Bdzd L € (.

l Ret2dzyr » d Md3j M Odzdz" = dzj MOR OMMmd d3d
L dz2Oydlsj dz' dats o r hNordits & a&l.(2G ;HipzinBetthPong(2005) ,

Rfls 5 YdzdNs@ctlsch 2w & Isw  Od3d dets S d cztsis T (
fdfbdnr, fslsjddy , o dffts Qasjc OR) & e KB g
Is Odaded dzts o ' |  Besrogf RiecOtiP004 Rothstein 2009 ) ,  dat
BdtsdOmmO tcOb g Hzd Bsdzif Gtz s®c Odzed yj M< d 2
B3y dz' hj o90tdOdzalsO M dzj stec Odzd uefpdlie] ekal., d M
2011)

I o' MeShdeskd 7 {SCtMdmlsj 08 Mk y,
BOdzZ LOBdyj MSEsets Issif sdzv, B j dzts?2 d yJt
fosHEZzC ydw Ol3q dzts € d ) dzts Is -M @zls BipHfdgds) Qo dfw] di@
12, MeHCeB"™ &ZO MsdL BjteddizO f ftesHEZS Yydj 2
26 N&kbL O 1 Issls f jtodtsH d SCttotej dzd tots 9 O dz(
ORRd desC dhipes s f dyeoJ d2OMOYHjdzdwY dL B J dzS2
31N20 d NG elanditzal., 2006).

83



Il EfmMzsedwr CGOHdJ d&ISO o Mtslsr  OMMmd d3o
Mg h Odgdetse s dzj MO -(HRBPH qW)s O {(totslsj sdzd |
desfls! ftsyeore 2 tste®OMIsOlszdf sHdztsy ' W € -9 te
J dzd W ORBsdzd™w o 1.8 tw©OLO d f sfistsw dzdat
HOdzdzr | ftsHIse jteyxHOEIs dL o j Mmisdz 2 NsgelGdnm
sddedvdid f ko jddujddjdz 6J6wOwdasymAt?
MEtstsmis: 8 OMMddBddy ydd cdzdyddo ¢ tstedav d
fsyej dqd3j dz0O lstedyOlsjdzi dz" 2 L dzO¢. 4 BH,
Hisfls d ¢ OdzN ¢ &@VeiEl, Fisd, 201).

] §Hufmisddks] d ckikzmte tdyg s ted L tats s
dzCO (ttmimdw, ctesmMdzOsmMCOw Bdz. ) dz®@dBE
Cdmdztsls MtsMmisOo N C s Grddy Qv il! dIR@ o' et B € j
CefmMtstslse jIsMmise jdedets. I Micts or Hjdzddzd 16 C
COteBtsdztso " § ® Bt fz0 CH@YzttE ' ¢ dzz Is O 3 daets 9 OW
93 % tsBh j @ (JM@CHjdedytOedf,wv 1985) .

[dStstedL T w©WOMIsjdd?2 o' MsCtsh dqeslsdz 7
Htcd OH O, ctcjy d CBtejLdw) B d&OHOE-Is |
dZzdL ~ndbddo d ftslsjddo," d) ftestpdhfhtzts s wfdd
dzr =7 WPNssdidcetstf jflsdHtse d OdddesC dmdztsls o
sB j HAZNda] jdzd s w2 CEMlsOtedzgd S s, HEsMiIsd e C
Bddez i 1 Ros2der 7 ffsStofsH. [dSCtstedL N, j ¢
ftoed ItcOdzml SN fds stE @fflisjfndzd | © © BJ<CtstedL
sBtsG OMNIGINEd L tOMisO] Hzj dgd IctwtadzL dzr ijp [ O M s,
¢sf O ¢t . U o dzd YNzl 5yt ON afzd drd ) lezg H H d
sBd MY Judl! ¢ 5HOYR Mirs®I® ~o Hig Gfyflyjdded®l O
HO MtHjteyOded] OLBISO o ddmlsej Mmdzedy OJ Isf
tedL dzs?2 ddzv j Cydd d (ddzd) obLLOBEOUEMIS
OL 5l O, fjtoj &3y M j dedetsets ctodB tsd3 TR[tBL WBdzE. ¢
o judgddzd j o3 Odzlste st 56 j dzdzse s ftedrBHO OL
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MsCteOh GNB M OMnE j dzd d(Mishelsetetaly 1899G; E998Hobbie
etal., 1999 2000.

l S&ZOEOs Is, Yt tOMisjddw focdhksh 0sls o
ftcjyH] oMmMjcet L jGfonHlfgdss, [ HLO0C 5 ¢ dzj

Ltso Ols! v ftoed wWOMYOH] [1, SCBEHO PNBtOL
ke ddzs? ftsyoej dzdesets fsWddy BdsdiOnno
d3j dzv dzO iy o steyd® dn MoHjty Oddw o

lic Odzmf stelsdtelzjIsmMw dL BBdZjj] CGdZzEBBSdr it
o j dzd WeNdf &y éMichelsenetal., 1996 Hobbie 2008).

CCltsdid S stod L T BjtojLrT d deor mMf smtse &
(Michelsenetal., 1996)

RL&GJtedddy §Mmiskzy didslsoO dyd ¢ ts®ffls fatzd js
¢Cdma L OItOls OolstslstetsW s dzO MtsH J§ oy Odzd §
Isj dz' dzr disd Istewz@fgdss'misy ggtfo d ydes?2 HtotsHEZS ydd
tcOMmMMmydls CHABOVC tefdte §j| d WwOCydd OLBLO,- 9ot
dzv j Is % (MicHelSenetal., 1999 . t OMmilsj dzdw, SISHO8 OW
8il7 % Motsdrn WlstsOMmMddiddzvwIsse H dzv-808asfis
Motsj?2 OL lsdzts 2Hobbitf RME& j B desMis d  (

ssdzd yd Msets OLBLO o BdBS@EOMM] d&dyd dzd
L dzOyddz'jdz d MtsMmisOo dzNIs®e 1B dsj JOdedztdds Cazj fiyl
J dzd d Jj dzse sd3 dzO fn O Wajladztfrdtal.d2@04) ¢ j z 9 j yc

l ejibjtesgjdedzr = d MbstczClskztcdtotso Odzdz A
9 J deder | OGtejcOIs’ Mts Mcekh jddj @3 Ousdoaiztfts
Vietso jdz@ dBsBddzdL Oydd OLtslsO d WeshWsicO
SOr B'" dz 9 Pt iPe @o def dzdi¢* ) Read PgazMRrent) sy o
2003.

RMlssydzd S sd3 BdBSGJ dede = { dzj d3d dzlstse o &z
dzd h+ o dzd yls 5 deOd) ~SSEdzd) Usififitls odg0® o s tetsd L
fsfOHOJIs O ftso jtemndetsMisy Hsysr o COYJ
10 Hts B8O ¢l cosyokz fsiMNsEPOgHs 6321 66
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GH GH] GO kdddLkzjlshv &HE ¢ dPrigds, dz R
hJestsdzdise j dzdz" = dzj Mtso [ € BdetsfH{Read d3ts B
PerezMoreng 2003.

Il d&OyeEdzjc .0 ho jumMCd2 Bkyjdegr 2 14 jtel
1 Csimdmisj &30 yjtejL cedWr 1 Clstsd3d S sted L dz
slsHjidpr dajtejo'w dL twOLEJyder = vwttkzmtse,
(ejJ &zdo Odzts 9, 1981) .

[ Z2OBdE O dzj Mse o L dzOydlsj dz dets?2 Mmlsy
Emmdzse d2 dm tOLoadlsdw d Wtttdddtetseo Odzd-v .
shdn MOy Jdzyr M HtelycOfsdd Hinjdajdpo jisdsds fi Istiddz
M HekzeddBd ©OMIs] ddwdd d ¢ cBlh delelkdami | Is
2010).) sdzOc O Is, vyt 1Isd Mjlsd M smtse Mise z
(Testeetal., 2008,2009)

] Licj dzsd3 dzOMOY HJ dzd d HIEc dzO figd i O difipCC
stkzedzedw) fYooMmtcjHMlsotsda RBISBtedL dzr = -Mjls
v IsOdzd BjYHE Hjtejo! wdiidd tOL dzdydzer = o dHt
sjLO HEedzOMdd My Ojls o BjtjLEZ. [ J]
Hze d&zOMmdj 2, yOmlists] dPE dsm dzts ¢z Sy BOBMndzd d .

YdglL B SCstedL d fdlsd JitjHO]Ism
mMsd Hddzd dzd 2, or Hjdzwjdi3r n 1T BRI detfg B3 © dz&
Isj tetf j dztseo, yYydlssSCddddtse. Clsts Mdec dzOdad , t
1 C isfipd d3B JisHc®,0 j dz’ ddzo OL d Cstetej ClIsdtetso
MmMdMmisj d3d -G HBjélg ] odsstc B dzOdz! dzr 2 B OdzOdziy. ¢
BISCtedL ™  ddzj s ls fj Wgrtht@OB)Ilsdzr 2 - OOC Is ]

stsdz? yjooOvw wBtojL COdhbdzsdtsdz) MirMdzO 1y
dzO hezd wd dzts B d sd3O MMk Bd S stedL dz’ = GtedE

[Bhjj Codduyjmset Ars s sdzdf dH o
EyoOmlkss O M Btoj L Odzdz’ d3d Hegbdsgeteal, 20630 dz4
¢ dzd3ts dzd 2 sMisOj Ismw dzOd B tsdzj J i tcJ

O d &q dzd o ts o CRiptiEEHEal. A998 Iy @ te(dzsB o € d dzO,

86



I yd azsdz, w©OMsjddw M KBISstedL ORd (
MesjHddzj dzdv BtecOdzdyj MEsets OLBISO HB dn
szdzHtcOR, Wdltyj dsL Or Odz'@rd, 2 friftkzderls tatsfdd, y,
1 9CO0OdzdfIsse ™ » dzj i) O Bendef RiescptRBDdzH h OW Is O7

[JteOddyi MSd2 OLBls wWedw jlsw B M stc
tcOfMmisjdzed?2 o ftsyey o' M dqoslsdey n 1 £ 5
Cdmdztsls MdL d3gze dagl® Qigddgoy lsstis © d ¢ sttt dzd
fdudeOw BddLSd) SBdyNGewwOydd Odddzst dHf

[dSCBtedL " oM O HIWW jtej dzydicseo Odets  «
tOL dzd ydz' § dMmistsydzf Hif s DOUYGSO) { ds Nk dz! d
NO®* dNf OtcOL dIsdyj mMcd2. 1 CdMmdzr 7, Btec Odz
Mlsoedjdd dzedlstcdW S Oydd Ek tOMmilsjded?2 tcyf 5B
ydd NS 5 Qfgeld MsS OV fsls) sddisqs) MHee -
dzr = Isjtetcdiststcd? L OCte]j ff dzj dz® ) €z® 3¢ 5 bzt d3lz |
6%, BA&ZOEHftodwWisdessdz HdzW dzj Stslstster 7 ¢4 tots|
odwnrn dedLSCdr Isj B jtcOlkzte, CdMmdtslsdsmlsd,
Csdi3f dzj My ddzededtclkzjls d3d dzfies@rzf al.019e8s O

Read PerezMorenqg 20@). l Btsdzj J] f dzsHBSBBHAE - (¢
B sfpw  tOMmiIsj dzedw M OteB EzMC k& dzw toLdat jozif, detefill € ts to
dzd mlse ", fted dzd 3O " d d3q KOodzsj NNBRE EJ

¥y Oh d s Mk sHEpgetbr@dottsa., 2008 KranabetterMacKenzie 2010).

I dzj MOR kdj toj dzdzts 2 Nyl 4N 6 jOdmidistigdzw tylsf
Mosilsdesh jdzedw 1 Isdmr Wteds HEs NidaRQMNslsd dz' dzts ¢

sO0Cdd3 BBEOL B, + Ctsdtedyd MSd Bd ¢ ste
sBd M J yud ddw OL sldtse sV (tc @fiddnjWdaficddzts ¢ &€ Igft
Gtod BT ftcj sBd&ZOHOEIs © BBtj Odzr dzg" = d k3
My dydW¥dud MEtsy BlsHjdz dets] OLtslsdesy § dlsOc

Ltctse j dz tcOLodIsdw BISCtedL dzr = € s dz
OL 0O o dzj Mdas@ &k Gisdg'dMisRafBinez] dff tedsd ¢ st L
o O Isfmw felsjted OLtISO ffted or d3f 9 Oded d ¢
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dé¢BtedL dz" J ctdB" Eyomseokzels 9 syl
hdr BtecOdduyjmMedrs MtsjHddzj dzd?2 ftsyer M ¢
ORES S dmdztsls, hkh j Mo dv v  YALOE I ts dpd tetds® fip
fsysj. lted 1 tsd ttOMmisjdadj 5B HdWNsmw,
] fsHfmsdds,) dOSOfddoOjlsmw dL kst d1
f syo j dedzs € SN teBY (it st o j dzd yudo O kv § t
GtedB ORI o toQINmdedidd,yd Isfdes -y dzj MO~ o BJ d
] diissf OH WNtzfcEkdRtds sfsddyjils L Of Of
[dCtedL ™ daj Wkl ko jdduydl' tahod?
skfklsmlsoadw OL&kY dSMOydd, dzs M SNiPse dzf
stdzd ud Mise j dedz" § yj debd §MmiskzNsdzp dzd ™
cOMmisjddj. MsOslsMY CtcO2dzsj tojHCddd.
tdLd j cteds’ B j-80 ) %do0Qseds detsR s @G Islstej
t OfMmMlsjdadj BlsHOjIs ctedBlkz HBs 20H'% OdwiIs s Of
{Isd3j yoOjlsmw L dOydlsj d' dzow ddzj eydw o
oL BBy detsmis! 8 tOMIsy dzd?2 EMmoNago Plisryo dzd L 9t
v s d Stdyjfuydwa t©OL o difdy 3 dgj ddes Jtcd €
OfmMmd Bddv ydw daj Stec O dzdRppHRS 2008). ¥ sted3 1+ dzj d3J
1 d Mdislstey dzO@ oMy orhj dLdztsyj dedetsj, ¢
mMkh jMsotso Odzedw ctedBtse d twOMmlsj ded?2 dzOf to
BISCsMddkedsdlsO. ¢l nBH) SCtiotds ydd ¢
ctedBdzse s f Otclsdz] tt©® dfdzr 8 2dsjdy d dBO € O odzjsdzs
MsMmisswdds ¢ (sOOlr ¢dds, 1993) .
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1.2. 4. ) sz dzj dzdj OL O f Ols dis

I detsfj2MmMes?2 yomisd (sMmdd f§wd- sl
dzj dzdvw f) Ol d3smW j tcdz” 36 s @d E@DBT J s O s
ftcj 5BdZOHOdzd §j d3 OB ded 2 dets?2 W isteds™ d -tsls
Y Msbdlded 0 % ctHBotsets ftsmiskzy dzj dedw f te(
fjtcdsH (t OBBIsdztsoe 1980; AJHBEBJY, 1 0acC

I dzj mMdzr 7 dBBOMMd o O©~RNol @ ted HAdEER | No dedds il ¢
o wjojdts? | tsteo j ddsthjrvickt aln 2068z dzH o 8l @O0 G
't | dHj todz@nei20L) .(utsl dofmistedd d 4 J ted3O
tc Qo j dz TURSC ¢&fc X 4stH 1 O Htsdzt dzdIstd @B NScc te d
¢ ts!{MacDonald et al., 2002).] Ekfdzsedw s of MsCtsets-Isj A
odqw d&O OliismW j ok 9 ¢C dzZOH e Odzd yd ME ts2
dzls © Mtsmis @5 dz%rnedl, 2@ F).

I dzj MOR wj o | aefg® Mmis Gy ey JRc €& sBAZO -Is j to
tcdlssted d (BlénwdzD mlr, 1993 . l d4z¢ 1lstsls ftsGCOL
1712 NegdBetslte hIsOsOR |1 Ohddzgelssdz d £ wjcchs dz
't M IsOIOr 1 dMm¢ ts &gtdreizal. 198k Caenggislidzlal., 000;
Hafneretal., 200§ d ko j dzd yd o g ®fig4o "HIIO LG ¢l dz
HdzOW | dtoH Y dMgde . sB Nl EXzOHtcd - S H @9YEE@OGNg H S fr
etal., 1988.

lted ftosatsyHjdedd HBYHjor ° MmMlstekz?2 -yj te
datsHYIs 5B d3j dzds Isjdztst tg tetagf i) fite O L edzdf y 82" ~sg, W tfte
60O, [l d MdzoOB' " e Oded yd M< d ~Torflaqdzieveis Is
etal.,, 2003 Balestrinj Tagliaferri 2001 Sparks 2009). | tsilsdztsh j dzd d
oL By O MdlskzOydvw, CBGHO Noedkd tf tap Bzt § Is
Fdzj dz2t h OjIsfqw ddzd ke j dzd yde O4 Ismw .
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l1tod dBBOdzr » Nodd@&85 de B sy oL ddtsy dats € C
hjdedj OLBISO CtetsdzOdsd Hjtejo! jo IsOC-(d
dz" 3d tMHOHC Odd . ltcd BBdz) J o MsCdn L
dzO B dz¥fHvO jols d3F 9 Odzad j + dzj d3j dzls© dL dzj Mdatsc s

] BOMMdo Or rots2dyr » dzj M Htd ¢ tofs|
oL By des C OC f 56 dztsh jOdzd6iN €@BE s'H[O , i BiddseOda st
hj J 721 % Nows ¢fMustajrvi etal., 2008 , sOC d o' HJ dzj dad j
1 dzj d3j degls © dL dedz © Htsy HIRST Neccl lista iz dyls-tsH thy
IsOo dzw j Is BIs N2sEBlew, t=t dl.,8109% Gunderseretal., 2009 . R |
Ctotsdz MsMdesoBEZCHFomMBEMdeg s | j cBOBI RN o
cbetslH O dL ftdzteO | dziso tsNsy Gizfsi(Ou i ls dzvj ditss
2007).

RL CStosdz BjtejLBoara dzj Mse OlsdizsmW j todzr
Ne®dBLO MmiLbBdz o A J dzlstcOdz/Ndgs® s'H ots fiufnjd dfts tenlztsh
(fddz®, 1965; uvdldvdses®, 2007). I dzj
dL Cwtsdz d Motsdztse HEBO d Mmdder Olsdis
6.7 dNeOSESH ¢ j di3j L sd, ddOMDI)H.J ded d tsfyd dz
1. 6N &@c s'H28 % NogPastoretal., 1989 O 9 dzd Mmise-j dadz
cdd d 1 0O0ddd dL ¢ tctsNx ®crstH1220% Bdp)y (Sleusel 3
et al, 2009 Gunderseret al.,, 2009. Nos@zd dL d3j dzgv dzmw o dzOM
| J led3Odzd d, des Ctotsdz B RalGedas " @O + sk
3 Nebetsiudlsdzw detso ©, 2007) .

Il CttsdzOr rRots2dz" n d dzdMmlse j dzdzr = dzOMC
40057 %igl 3% ctsHBeatets Ctdzdyj Mise(@ taxfi@sHsto
2003;Gunderseretal., 2009).

ltcd Mlsj COdedd HBSYHjor n Mlstclz?2 5 Mmlisc
1. 6N&C@s s'fPastoret al., 1 984 ; 1 0L ddzjody, zdbd<toe

Il dzg MOr dwjojtedzs? ¢d3j tedSCd gL d3j toj dz’
dzvwehdj 46 % tBh jets §tmlskz{ dzjde ve rof @sHsjCc
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Hsddd dzd tctso Odzd dzd IstcOls T . tlzo OV W istedO
v 3d, Itsdz¢dy yombsdyr MmMtmisOo &zv dzd BOdz" -

l segdztsh jdedj B dzj eOdzt desets OL ts5I€AN s dzts
G'H HBMisdeOw &OC M iz &30 do dag@)fis®@ >y rgoiatgely” -
dzd Mg f Szt sd3 B Yydes dzd dzgj 4 15 % o Mmj-6gts
Lsd3. [BMhjJd Uomlskzfdyg dd OLSISO dzd dzj ? dzts
Witcdzr 3d GMOHSCORRd o dzj MOA, tcOMmY sdztsy §
(Lowett, Lindberg 1993.

Vted ko j dzdyd ddd oNodgslsi' Isdsjefipls detfffjldsdo Is
27C Necbe sl Ctstotej dzd tolz W Nie rofry tagHG)j died1~O defd j dzf iy Is -
((Lowett, Lindberg 1993 Joshietal., 2003 McNeil et al., 2007).

I'sL i3tsy dzts ff eV d3ts§ s Gty "Hjd ] jozdNDON Oz dsusd
NHs, NOy, NOs, NH";) dzd s tf ala®@Iis d dz€ 52 dL Ol dBasmW |
iJfhd S.7dedms o 1827 @G. l1kIsd OfMmMmd dzd dzv
ftosdzd S detso jdzgdJ 3 9 Of sff &zOfMls dzdmMlsO ( d3dd % ¢
ftcj otcOh OIHIsHw f BMIskf OjIs o Cdzi S Xzl B@
fd dzls j Is OL dats 2 MdMmisj BENswe 4 W 48 52 dotcgd o 6O
dzd stcOlstse o roty dddd BOdz! dzO, o ¢ Mmd-dzj d3
dzv . [ dfmls ttOMmisj dzd?2 MY tsmtse fsgzeH ey dats™ O s
(it MdOyjiIsddz dzdilsteOls) , dzs BMISOJ IsMw
slsdzj yo,jlsmw d Wdbtktsthdydasmls: tcj OC yd-
L dz0yd dztsmls ¢ zd mMstso 82 OMMddBddzvy ydd OL sls
U3 MM f NHzo  ®linds J ez ) j dgdzd  Is OSparlgs 2004 H § Is

ve tsj dad J B dzj eOdz detsegts OL SISO Olsd3sfr
fesdzse® (oajloavwvdd d My’ wdid) ) L toj dz' -
o Mlsts?2 HijotsMistsjo ¢ 0OL Odzets = Yy Jjutg dndg.
f 56 dztsh Nged.ff etsd r SH J dzts fn B tsdzj j or ME
OfmMmd dzd dahethl, 200 . 1 d M dgyeetebadded L 9(96) O
OfmMmd B dzdtetse Odzmw o B " J2 Mlsjtfjdad, ud
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l ftsdzte] roB2de n dzj Mse oL sy dzts o
Ltcj dzsd3 dzOMOY H Jjdedd Mmismde ( A d dzti®- daHodsV)) 2
Mo w L OdzdzOW HNGytfstisHs daaf f Bfglso d j d3 Edz' IstcOW d 5 d
l BOW 5 Oockfmls NKhiE OoMmdagE® Haizjuds 82N H dzc
i,  ulsts B M udaNagta Of tolyjctgRivong et ., (
2006).

1 BrHd B Glsdgj Isdls! |, Yylsts JMmlsj mlse j
dzj MOr § dzOdzj Is™ tcOLodoOjIsmw Hted oL KO
Bdthwj tokOladds ififyjjtdsdz” = + i3 md 2.

s fsweodzjdedw yYJjdzseo jC O MtsH oy Oded j (
mMehd Byj dzdoi@@&®OM d3dzdzo &0 o CEfsSH, O 0Oodzlk
tcj OCydodzdesmtf siMsBdzgr » MsjHddz] dz2d?2 OLdsIlsO
GtSHOR Mmis Oo d&v dztESallbwag(etatizdzdz.9 95 ) . 1l  Ols
SMOHSC O ToWwWodw jlsMfw e Oddidhp MW BB OY Bls
d ttOdzj J lshkimdhBED &[hedh20wW( o ¥K0f ff MY Ols d3ts fr
Witk 1 Jdsdzd, MmMtsmlsOo dzv ¥ N O®H 9z & jO dpd y2fls5n0
His 19 5NaifsBpaks2009 . ¢L tsls OldisMW jtede = 1 o
M sMOHCORd, wWOMFtejHjdv jlsmMyw d&iYHE -cOM
dzj dzd d B Edrg ¢ sy p L 9 Ols! OL tslsdatsj AbgOfmyr f
etal., 1989;Erisman Vries, 2000).

vsO0Cddz sBteOLtsd3, oMmiskzfdzj dzdj ©BH j@Ets
Btstej Odz! dz" J dzi MO dzj o j dzd 1 KGRy ts'als O dzvv j k

lted ftesatsyHiddd ydtedL dzj Mdes?2 s dzts
Wi tede” &3 MY C@ER] K =il oedd)lczds) vd3,  z d3j dz
oL tOMIsd, qdzscHO ftylsd o 2 t©OL O, L O
st Odzgd yj MEs?2 Wsteds o tBh d2 OL is.

Il L iy dets oW dis]  sedztsh jdadj toOL dzd Y
ey wdi3d, ddims! v d ~esj2 dL ObdshE |t
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125. 1" & 90dedj OLBIO dL dzj de & o 51
MssS td

| 2G5 sdedn Cbkd kkzteOR I sfmlssyds? sdBocC
OsBsMY jtodyr 7 ©MOHC e, t©Oodasds 400 ik,
CNecOEssBh jets OLslsO 2 j dzd4 .7 Nofid Is'ee j dzdz
f sMOHS OF MEfdeH teds0), HA®D 95 ) .

] Rew?2dy R dzj MOR dL f tsHUNd d EesEl voz ¢d3T o
hlsOls | OXigFaghey ( 1986 ), HNcOSsH kB ds s
dzj ARz ¢ dd  Msl O o Gtz 8IGutkletah, 2009)

| dedflse j dzdg’ & dzOMOY HjdzdW & | K3 N €fOs S C
cite h detsC tsdzd fiylsee jdgosssHD ddefidined Sk dz skzteOR
sdedted (1 jH@rsEMazmner20095: t NEOI84 C € b-dz' Is
tOn Mdd (JshstsydOr wdedte' ) d Mmdih O
Bste¢C (1 J H tsisfwe@tal., 20050 5 ;

1 Qo dMmd issfils: ddW ddz steOydsdeds 7 § Slsjt
Os®BsMY jtedey 7 SMOHC e dzj " §f Btz g 4 B Qgels i
detsdz dzj iz Isjtew jlsmw ftoeddj tedes Mlssdz! € s
fisd &z d (Mc & ) 6 z@X wsEOfasc s § sdzd i Mlse
HWh jesmw dzO0 jHddzed ykz f dztsh OHd dzOMOY HJ
B3 dzls© @j o j EMY j tod d3d delsOdz! dzts§ [zo § dzd yJd dz
o jdzdydeOjls ftslsjted 1 dzj d3j dile®c & (HBnerkt tc O
al., 2005.

] fRet2dr & d&zjMOR Ysljtd tBh j CitS0OMED
l ddeW ddzr steOydj 2 A NG dadsHEHD dzg d detlzw @1 §d
(Currieetal., 1996 Mustajrvietal.,2009 H/tE NC&EGE sl dzj M O= |
dzd d d Cor@azdl.d 207 Sleuteletal. , 2009) , , -INtslds O«
cbetslf sOLdBBdese, [ StosL 90O, 1973).

Il BOMMde Of ddmlssf OHd 7 dzj tse NIs tsls
cte sl tsddedzad COF d HEZBtCOO OF | M88dzj )y M
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His SOty B jtoj L 59 tsd3 Sieytdigal, 2QPIz! ¢ ff g d ( dzOC
dzj 4 oMmistej YO &352 o defiad Qe 2y L dzjo dzdzthjiztS@ B[ dYts f
¢ & ¢ ©&¢ s'Currieetal., 1996 1 to d, RAOISPre@itzeretal., 2009.

[dzv MisteOdz A j dzlste Oz daNGk off (sdstg totff’ tsfg h g '@
dL fsW¥ddy d&jmd 5 §sys BLkHLEIN cfEedh dd
(Correet al., 2003 . IsO¢ € OS¢ MN3dds fifn cdnksd? o CdryNG 7
¢ tstGundersertal., 2009.

I r detiNfge L ftsyo J dzdese s ftosW ddzw Ed3j dzt h (
o 2 ©OLO Ek Mmtsfd d o 4 ©OLO k Bjt]
ftesy) @@ Ox a j ddd Mhdz (Sewdpkat @003z0 2. 9 t

I EMisesdwh ctQudddis OlsDistelsEtL tOMls O
f 7 HGNEZB SHE sSHAZ0C s o d3f 9 Oded j d3d dzj 6 ©
Zdzj dz' h O dzts iy frl OLRGINN & d¥ tsits & d MsCwOh j
dzd Is tc OMs §oshietal., 2003.

I dJdWddz stcOydsdzde = 9 sHOR GCOC RoB2(
d2d 2 NesodBBSY jls ftojoOdzdtctso Ols!  §IBBlss Ciarded dzd
etal.,, 1996 Zhangetal., 2002 Mustajrvi etal., 2009,Is ©¢ d d3d dzj tc O dz
(63% N s » Pregitzeretal., 2004).1 sis jNigdiy d dz? d dz! Istc Oy d ts dzdz
9 Mtsmdew COR sOtcjdzdd d BMddzded $ OF wZ4¢ BT
dzd j &5 (A jHBSIG] Yy, star &dlo3o®) .2 0J0SBdzOH Oste ¢ O dzd
ydd o) sgdjted 1 dzj &3j delsO dL f 5Y% jedzdais@isO
Hjdedd Bjt9% o difedzse sd3 dzj ffz. Clstsls 1§ 56
B' dz tc OdQdz 23 B j twijl2% bk fp&Mytidetal( 2009).

) sZOE0Os s, Yyt &0 CtOs ¥ dugein®ts O4slsisin:
Ctotsdy HEBGEHI joOW W jClsdodets, YjdB o b Buiest
fjuyudoOjls Bsdzjj o' MsCdj flsjted OL kO
dzd ¥ )y (SphlsgenbaigKelling, 2004 Wuyts et al.,, 201). [ H dzO¢ 5,
s Nwg fjteor s 20 o5 tls ot dSiqsd din®lsds
17 fJtoslksiflo®8Eo CBots2dzer = dzj MOR Nff O& BlHotf tots
dzd ls oRj(itegs et al., 2011)4 dzj His 0 Ols j dz' dats 0 ' f{tsSticidg" S lds
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HOdzj €5 dzj oMJGeGHO d tcOddntspy fgdslzdl & dzW dejsts H
ftiesyj Mmtse or d3" @ Odad W .

I 7T dzsfn OdBBBIsdzd 2 dzetse s OL BISO dL Mg J My
OffesCMdBteso Odzd tj e MMd sdzedets?2 B H | dz
OlsB3sMW J tedz” rNosigM @Y SEds,0% d yd MG, 83AN, " dB s I§ H3
d dz? d dz! tlsdpd@yf o SH, BdBROMMB2 Issdz¢drm ¢t
o 0ted Oydd o' didugtejrvietds@@O8Ed v (

CCMYf sdzay dzyd Odzr dzOW s H § dzt , Nty s st
fiedrBHO § dzsc O d NtlsditsshHjidsdffvdzCwO:r d d&3d dz]
sBl Whdzw d&zO Issdz €5 2 gGuiderse@tald ZDQPY 2 f totsyj fi

10 bjttcdlsstedd [otestfr, ls 8¢ OdzH ddzO9
HE 1 Of OHdzets?2 [ smmdd, or desfm dzd stcOlsso
dz - sap#Hf 33) M ddaW Jdz' stcOydtsdzdzr d3d oNsH OC
COes'H steHO bldes jsdedns dwlzC O %R BlAs dzij h R 5 ¢ dza
OJIs s MdzOW Npglw f SlsBiey iy dzd stcOlsse i d dz
Csd3 ktesodzy ¢ sMisky dzj dzd s M@OwH € 1O i N OB d3t4 fi
M, of dzsfy dzdstcOlstso NgBdz d 1 tizg] MY v @zgzd
fsmiskzy dzj dzdid 0 Od s O g PORWD CTEMY Stels dzd Iste C
2 d3j dz' N J dkddj dg e flsuste@fmls e dH Hjtje! jeo
ZHgiy Odzdd dzedIstcOlstsea 1 Ctsfpd Misj dfse et alzA998 j ¢
MacDonald etal., 2002).

CCMy jtodd3j delsOdz! detsj] Ekd3zjdz' h jdedj or-Mmtsls
dzd mlse j dzdetsdz dzj Mz © 3 t©WOLO ke j dzd yd o-0O dzts
L sdzlstse M o disl @%z jis tca@ugifmai@ed al.(2000.

Il 1T desfp tsBh jeots OLBIO dL §tye Jj ddetse s
~Stesh 5 Ctstetej dzdtetso Odz ) f tsMls kzriF &6ttt gz O
0.002 (Corrg et al., 2007.

10 or tckzB & On ~n 9 52 dzf ~d dgW dade fridsteoQ\igdis dadz
HtS 10 d Btdzjj t©OL otLtOMIsOs s € tsdzyj dzls
(Kubin, 1998;A j H 5,16 O ¢2D08;Ritter etal., 2005;Burns Murdoch 2005;
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Kohlpaintneretal.,2009).} jtedtsH o' MsC dr Ctsdzyj dzlsts Oy
hdasldjte! fJtoed or d3F e Odedd By d s f tesH A
zd stcOlstso Y OHOjIs, dts d ydtedL 10 dzjls dst
dzj ftkiabin, 1998).

CCMfstels tsBh jes OLBIO M toj yde" a3 fls 56
sstedwn, daj LObtsdizlsr 7 HJjWIsj dz' desIlsB3 s C ¢
N ¢ ©¢ tstH{Kortelainen et al., 1997;Campbellet al., 2000;Goodaleet al., 2000;
Vuorenmaaetal., 2002;Mattsonetal., 2003;Vanderbiltetal., 2003;Castroet al.,
2007)0 © o BBHBMmMBBKG] §tSH Mdj " Odadz df j dzfnig s d3 1
fsCOL Ol dz2 o tsLNcOBplatHdz g #ptdBdzPMg ¢ 52,
ded 2 dzets?2 d dzdIstcOlsdets?2 W sted3’ , Mls dec ittt 3 6
al., 2000.

l Addzgdzw dzindd f toj 5B dzOH Odzd | J d&zd dztsteco
BOMMJjAdese ko jdzdydoeo Odzs 1 S Mf stels OL 5550,
zO dzH ME 2 dz' (Mattigenetal,, 2003).] dzj L Oc oW L dzj dzdz" ~
i ¢ d tky' jo MmMejHdzid MBHjty Oddj *s8BN j
otsHBISSC OR wC OHzHYdBe s HHE s dz] & ) des?2 [sO2
tsmMimdd, M ftoj sBdZOHOd]] &3 Stee Odzd Yyd ME 52

stsdzyj dzZsNe@ W dztsy dlsj dz dzs C Stetej dzd te e O dz
o sH j dzj f(Godalectta@lj, 200Q Mattsonetal.,, 2003 . d S5 H jNiex00 dzd
toj ydzr » o BSHOR L dzOydlsj dz' dets 3j dz' " j, Yy oz
OotsHOR fHMIsddzSd d dedy J dzj y Of dd2wu d&3js tz¢f b fs «
dzdj or desmhO Bh jets OLBIO dL ¢ d&zkzets¢-dn
WWi?2 BtteOdduyuj mMitsets OL SISO Is ts dz€ \Ygdtt, d3d «
Fachey 1988;Kaiser, Zech, 200Q Kothawala Moore, 2009).

1 Odzdudj dz0 f dztdfj@ie din CesGitsfy v R drds o j dadz" -
o 0dzs MIstsC + dzj g dzs© o 7 ©OL, Vuofenmigay J Is
et al.,, 2002 . [ dzd Isd dz detsy o9 dej My dedy BB3d dzj-tc ©dz
dcd3 ostsHBMBtSIG]  tSH h Jqtotsq tkizd ipls 8 § dzded st
cOL O 5 MicOo dzj diftsetaly2004s dzls tc s dzj d3 (
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1 smdzy sy 0O MistsC dzd Is tc Glsadalect & 12Q08B.O Is d dzfiy v

10 oatsHtMBSLORr ftsH Bd Ans?2 CtOMmMdats?2 (
Gts OLtsIsO 9 Otc! ( tcthocOilt sl 2204 9O tsdz 3tfltc jSHEM |
Zd stcOlsOBBd, BlstcOyOw WOCIk or MsCdr M Bt
HJ dzd 2 Cotrpionetalf, 2003).

[ Odzdyi MSd2 OLtls yomkts ftcj 5B d&ZOHO
L dzj d@3j dzls© o ddaW d dz' Istc Oy d Haedz’'OF tc W sdzp JedizdZt
LEsmdmis] dNesH Bigslgted 2o j dzd yde O5 s M - e
tezL €d. { Ofiisgh tstdgjsdedz’'d oz j sfpw  f sye j dzds” d3d
B stedyd MEd MowL Odz f tOMmMlso tstej dedz”" dz f 51
Ol iz3sMW j todets? ez@c B COfsHEIs Pisd( L Htsyer fto
OfMd B stsisd ud M el sups "  tzlp btcd NBih 130 "tc,0Mmis df,
hoshjj Gldtihj dd] seyger d HNgdENA. s RaLtBY |
[] tBye'" .Neddalsjffecfye o dzj L Octew L dzj dzdz" -
Cedzing oo Olsd o dz' dzBrotpkisHiredtal) BOPzw dzd

v0Cdds BBLOL t5d3, ftslsjted BBMh jets OL SIS
dzj Mk dzj o jdzd S d d dBsckls ko j dzdydoe Ols: mw

l 7 detstfdzjdgc Odz! desets OL SISO dL  dzj mder =
SftejHjdvjbhv (sMmiskzyfdjddjd {djdjdso (
zOctelzL € O d dzOdznh OWIsdz § ©MtsB j dzdetslis
OLtslsO dL f§fsys jdzdzsets ftesW dzv J§ .o d3d dzd

10 o7 tckzB C OR oL tOMIsOs Is B j d3r d daW
9 dzadn ®tBh jos OLtslsO fts MtcOodzj dad ¥ M- dzj |
ted { dzj d3d dzls O ftcd or" d3" 9 Oded d o fjtor j
© 9dH] ddiktOlstse .

CCMYf stels B djyjtCdsctistc cOQdsIs O ) o sH A
dedz 7 dzj Mder B 4 Csmdhlsjd $Ods i dvj shv
¢ d. rdzv Of § tets € fy dNelofteq supd@stEdisNo igsotfStal)f H dzts
OMdkBf ssls©O, §sdZzOcOEh OW &Od 2 ttshils -W kzdz
d3 dzls O.
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ltcdrttH OLBISO M Olsd@smMW jtedz” di3d BMOHEC C
9" dzsMO { dzj d3d dzls© M tej ydzr d38 Gls HE BRSSP B
dzr = f§thmlskzy{ dzj dzd 2 . ltedratBH L dzj d3 dzls©O s
B dzj tOdz dzts?2 Wistedzdd, O o JotssdasGp O jfifs tay taycds
OL sIs.

] Y J dzts 3, felsjtcd tBh jets OLBIO M
fsye J dzdztse s ftesWddzw d orf desfy + dzj 3§ dzls ®
% LOfOMO tBh jets OL SISO Cotedzy 5B IsOj d3tsc
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1. 2.6 3dgtslslz = 9 ydqeédzj OLBISO o BtSte]

1 M sL o sdatsydz J d §tLotdatsyds J N dot
o' Mszf Osls o COyjMmlse j Codzmizd3d dzstse 0O
Fyofmisdjy o yd¢ dzOA sfdeso dzf = B JBGj dade n

l sye j dzdz’ § B J MY L o t5dzts g Sifndy dip SBEA g ¢
BOBI] ©BiMfjudeoOsls HiMmMbtelzEyd: [I fs-ys
dzr = dzj Mtse dz@ Mmjter 7 dzj mMde' = fsYyes O f tSH
ZOdetsdz? h OV BdtsBBOMMO B j M6 ts1c% RizE Yoip' 5hB dAf
Mo essesWr d MOWUsEWQdz -] BEdY L o 5dzs Y
fzdzO &zOBddz' desets [1 dai fHtejor hOjls 2 %,
otsoadzj COI! MW HEts 26 Yj s®@indzr 2 656 GG &z§ d !
dsmisd MOftcsW Octse o € tolaccOmofkiss & is dilr{c 2. 6151
1. 6Md?e yYbts MshBOs%dzskls L Of Ofks ®e teftcs ®
OL BlsfOs HamIs d diStgd dzgd dZOW ot o dgd GgOded j o j dzd
OfmMmd dd dz¥ ydd % Lf ddeidg 5 §4asGizz yOJ 3, Yl o
toj sz MO tetsW Oc d 0@ fnfydedtatdef © SI 1B ts O .
0. 6T ' | j NS Stetso O dzOW | 20009) .

I BLotsdsydz' §j YYdotslkdz § Mftsmsedz L-dzOy
dzr 7 {dzj 3j dzelsse d MbstekzSClskztokz dzj mMder 7 1 €5
dLEzyj 20 tesdzr Ctsfr lstizgs®B o tef igOF Is Y to g d3
otsLHJ2Msad] S "Isde" = 2O yd&édzr BIBGJ dz
9" O Ojlsmw o ook djddd Bdtcj dedzr =
o' HjdzjdzdwWw i3 Y dotslsdzsegts, O dgj ftoWwdstsy MoV
s5COL" o OFtdsditsydfj 2 dzO Wdltsyg detsi .

lted dMMizjHso Odedd ttsdzd Stsyrisdy o -9 W
sjd3 dMmftsd Lkzsls dLtsdzwyds (sestcOy do Odz
dme dzte yoe hdrn ftwdmizlsmlsad] Yy dotlsdyr » dzO +

vsQ® BhzdesltosWd » dj N8BMdY Ak ¢ kisic® %
Midojtej vCOdHddOoadd d MmMd3j h Odegdz" = dzj MOR

(s1v1., &z¢, "bOb [dudecOdg, o" fOMm MmJ
99



mMdzd y Odz B sOBBdZd YJ ME ¥ OCIsdo dzsmis! o7 HJ
dzi dzd ¥ fp {1 € Mmdfj L dsdsdgsdplsftdsdg dz! dzts o dzd W dzd W o &z
9" fOMm Ctsfr"lsder « Mdedy OjJ s fesHEZSISHo detsfyls
Wilstsmd dels fis@GsS WslstsOmMmd dizsd dzv Istse f smiskz
904l ftmlskzfdzj dzdj OBz dzsets tee Odzd Y g
Yylsts Mmdzdy 04 s ME ts teHMarkeral., 2003nAe@sor@t alf 2009(
ld&g3iMmlsy M Ijdg, dzO S OdzHd ZOoa ME BB § sdzkz s
Zses tojLizdz sOO oBLHJj2MIsadw dO d&ddzj t
isd sz dz¥ ydv fesyj MMOOC O 1 I=pAs @) ls 6
2003).

] dzj MO~ s} fticdmMikzlsmMlsedj dsmw Mdz
Foj dzduydo Odzs BdsdBzO0mmMiktr § BMmis @dsdzgd ¢ tze j-dzd Iy
yde kttOs i MteOodzj deds M + C MY J ted d3gj dzls ts
MHljtcjfo®@®OLOdIsd] HJtejo! jo, MmMis©Oo dzw & h
dzlz ) d ftejddikzh jmlsets §f sdkzkyOsls tcOMmIsj dac
ddzlsj te-jsfgt©ep ¥ d CEMsOtedzdCd, O SOCYJ -~
¢ Ow fMchieeet 4., 1992)) © EZydmmlseCrifsC 52 ff dztsis dats f
ydd fsdzj dz¥ B izsn oMy ez MigsH ;6 Grgedzd B "
ZyofmlsS On M BOdz &3 ¢ tdzdlenpdepka., 64D Isdr X d ¢

I " MsCov fdskdtshls: §sfkzdvydd detsiwdzq
Codzlstetsdzy dz" fdztf YOW@B ¢ Pie s H 2 Gdsdfdz jdats@dzd L @tay dsdk
CotedL sdalsj1Of il ¥ 90 2 tOL O 5 ftcOo dgj-dad
o J dzdzts 22, N&OBL G 4p¢jBOYdLs 1 06 kyofls
fzdzvydd dshw 1416 udazeg y O dob GusthtsHfLOS Istf to
slsmizlsmMlsetso Odzd. 17 dzs EkfMilsOdetso dzj dzts, Y
Cstetej dzdtelzjIs M C tsdzd yd Mis o ts d3r = &64z06-0,05) 5is t
1w fosHESydqw Wdlstsyd dzsL O § sdztsy dIsj dz'
3d dzj e Odzd L O(yd .9460p tsIs @, 01) d lttdyOlsj dz
Csted3O, f slilstcj B Id2v-§.9¥8sme=ts O0dztOMlj. d3, R L d3j to 4 dzd 4
Fedzj csHO d OLtslsO gwi detsdnj 28 dL ot teafsfifllstd
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ZzOB stcOIsstedz’ » EMdzsedwa 8¢ 0OL Odzts, Yylsts ¢«
Udd@3 o WjCoOddwr (OS2 & I3da t@Edu O0Odd "
orhj, Ujk o ¢hOowNd BB (R28BJ ¢ Bzd B¢ @Isdn
fsyed §ftH SCkZyj?2 WjeoOodzd?2 o 1Id yJj Mt
3d dzj e OdZd Q@ .OMYI Jglzlef & 5 NdsShndzlls 1 O Mmj L tsdz o
LizjlsmMw se2d5 3%NewHotsH fMis d dz€ d s dd 04 BANW Jaf O dz
d2' = dOMmMm. | J ZOflEmisy ™ 4 tsilszfudejsdedy OL
BOMMOBd Y dotslsdsets ddylstsy dets d daj sy,
HezCIlsdo dztsfisd B dzi tOdzdL Oydd OL slsO dzO €1
dzd mlse j dzgdzr § § BStetSH' | dzts fiy ¢ sMlsQoa dzv jIs €t
oqdqHOM, de Qs yYydiess o oHMmisddzt, ko j dzdu
MeCtcOh Oj IsfMw  dzdmlssats?2 i OH, oLiOMISO]
Mdzdy OjIs HjMlsteczC yde ©OMIsdlsj dz' des?2 dBOMMr
L Jdzd dBide "dj MEssMmisd ofyfyd dafiaizhy df ds te®
sBteOL EjIsmMw JqLd&dhj¢ OLtslsO, Bd BkZHjIs &k
dL C(Btedzgj o' n Ltsdz. motsw jdzd ydojls HEts 7
sO © HtjotMmMswr dd EZd3jdz " OV OL sls sif OH
sy ©f dndposdEdifgiste L MO M Hdddedz” &3 o
ded 3" & M §jtedsHisd Md3j d' HijoasMmMissjo d
1 530t dqdzd cdBjdz'-o oz d s dzgz®MGEEH K ~ § to(
l oMmMisOdetso dzj ded J d3 dzO tOdadzaj 2 MIsOHH (
(Pastoretal., 1993).

Il mMd3j " Odedetsd3 dzj Mz dL I©sMked € OdzOH ME
hilsOls [ dudeOodz) fHted f dzslsdetsmisd s 2dzwv yd
2O 1000eoc@®@tyolkz § simiskif decsde tsldy OF. j0S60 da tsiz
BOMMOBBd dl 8tsI6N cBOmHstsiy Bsys?2, Ykt MsMmisOs
WiCodzdwvad d wBosNEdDcBw 3N018&8FRCwOomyj sO0nA
fMtcd H dzj § f smiskzy dzj dzd j OLtslsO M dsys? 1_
MtsMisQoe dzv jIs 5 ¢ dzQenseEtal®2011dgtnrray, 2063z §f f &z (

uisHJj toYNged feau fsys j 1 CMY jtod d3j dals Odz! dats
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ZyOmlsC tso B Jedzdgretal. d2qlt Mufray( 2013), dzj BT dzt
MHj ey Oded d d3d dzj MuB@ay' d2sE 1S3 )OL st Mizls mls ¢
J BC sMmils'  f tscCdsff@iz jhCjfrr@Badforetalal®93 , ( O o' f O
o j dzd y d deDsmetglc281).(

sO0Cdds sBteOL B, ftewddks] §siiskzi dzj dzd j
Besys?2 d Wjsod dif i3d BOMMOdd S’ Isdz ~
fsflzdvydd), dz§ NEOF E'HM O UsO o3dzd3ss M) § 5
OLtslsO M OldismMW jtoder i3 MOHC O] . 1 tod it
WJiSeodz dz = ctolzf-if O dedpdiisd dz e stesMmisd d3
Mk MistcOlto .

ltod f dztslsdetsflsd ff 540k devtsuyidicde  “daérs ffleiggia30D dz
dzj MO~ o 5L Bsy dats  fded-s3d degl b O dedeus@y dndn © O Lz
fsHMsddzE OF Hts 2 tOL. ) dztslsdatsls *dzff s-thE @&
LT 90jIs Mkh jMmlse j dzdzsets o dzdw dzdw dzO 1 Istsls

I "0 Cfrlsdgr » HBsMistse jtodes Mdaedy Odz
CstedL sdzlsOr ftsYyor .

1l yj dzts o3, odzdwdzedy ©WOL&ZJYUd = Y dotslsdz
1 dzj d3j delstse & dzjfder 7 { CSsMdMmisj BBOR MIsO] |

l1 sHeaBBHY dltsecd dzdls)j de@ds/dzslizB &ts H @ dgte" @ Is
Yylsts 0dzOdzd L f e H Iz € Isodjodztstr Is]ls di<EEL =lzdyydds” G
Bt j Odz' dz' = dzj Mse ¢ OL Odz, vybts dzOdB dz
Bddzj cOdzdL Oydw OLtSISO o dzjfmde" = § tsyoe OR
CoHdyUdesets ftodotsMlsO Wdlktyj dzsL O. s tsdzd y
fesyd M@y 04 smw BddL ¢ ddd o j ddyd doONd,
ctetslH 1 ¢ 0OCd] Htokzed] kst d OL sldscets
ftocsHEZCIsdodesmisd. Clsts tBMistswisj dz’ Milse s,
BBy Y HEZ dzOHL j BBdes? HesHEZS ydiE Qs d scdeisfigla dz5 -
ZzdL Oydd OLBIO O tjedtsdOd dtsds kZtotse dzj
LOYydw 1 dzj d3J dzls© w o dzw j Isfyw GdzOo dzr di ff ot
LEsmdmisy B3 .
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) slstsCd L dzj Bj ZsO o HEkzedn ftsyj Mmoo
Nosg OL SIsWdfHWC M@ HjdedlstcdW dS Oydw, ftoedn tsH
sMOHCOR d orf desfy M toj ydzr s MlssCtsd3, - 1
ndzsisd Wsw@dJ dzdz" § dMlstsyded S d) dzj L dzOydls
fesyd Mir dedej dzdtelz® smw, #IpsMiBb O& daty Yo mid
OL 8O, BJdzj cOdzdL 2] BCE s o ftye j dzdzsd3 t
gL d3j ded s+ o jdzdyddzz d dzOf tcOoe dzj dzgdj ¢ dzOo c

[ ddzdstedWdC Oydsdedz § G lstsCd OLSlsMtsH
Ol iM% j oz, MISNQ,®BBOQMNe | @@L s ls o sMd
or HJ dzj ded ¥ LOSdMd OLtslsO, O dr MEzdBBO
dz § sdzdz" &3 d L @@ PSS s dud MdzO L d3j 6 dac
GOLtsa. [ jddtedWdSOydw fimlsOjlshmv MO d
cduimédn ftojott®f jtzbMESDEEEQ, B f MY tcdz
tod dad W .

l sdzsy dlsj dz' dz" | € tstotej ddyduid]jdic Gidggy @@L s isc
L disdmMMmdj2 HdsSHegH Q) 2T dr Gsls Apadrlas s Cyd € dz
ftos Py HJ MstezS ydd st Odad yHai ettslg 89940 j M
Kaiser etal., 2011).

l dzzlstcdftsyo jdzder 2 @ yqdedz OLBISO o7 ¢ dzv H
ftcj HMISOo dzv dzs! t6Odzj J. dHtejHdAd] fJjtdtSHT
MdMmlsj BB BERE@G Odzd L 3" € B dzd BdzdL €
szt Holkma MEIC.

e jHddzj dzgdvY dedL Ctsd3sdzj S zdzv tedatsE 5 Bio G (
M stedz" d3d EZyOMmMlsdzd C OB OL slsdetsets ff dls Odzed
OmMmd dsd Nay g Nkh) BISBdL dr & ¢ &Y dj ¢ hodd
tcQo dzgse s Mtssilsdatsh j dzgd W 1 Isd r o tWfiprctsizvdgdfsz Q 226
Nstce d o yYjdtsd dimMmdzj Hiso OdzO dzgj HisMIsSOls t
fteiH sylsdlsj dz' dzts?2 W stcd3ts? OfMmfd d3d dzd tets o (

[ B8 dz2OMmistswh jes ote] d3d dzgd BlmizlsMmise z¥ Is
yqddsdzdz § §slstsSd 1 dzj d3d dzloQ coj IdfGsyufer dfcrc3
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l d mMmdzj H s(bladethgfferetal., 1985 A J HEStG] Y, 1 On d3j |
LOdets, ylsts BBddzj eOdzdL Oydw OLBISO o {fsYyo.
cso Odzdj GEBHdudkzsets fodesMisO Wdlktsyj dsL t

litfsdd 2 kEuyjk fesHbkSydd |l b ol
Bdtdzcedyj MSitets Ctozotso stetslsO OLtslsO o dz
dzd © cOMrtsHO OLBIO dO0 Wtsttdddttseo Odd] ¢
1 d MEtsiBYf J dhdetseo Odzgdets s L Isdr ety Mse
o jdzdydeoOjls fgtss§ BB OH tsils ©Nadeloffef &t dilig ts i) ks
1985 dzs L OlstcOlsdzr 2 mOteOCIjtc ftosyj MMO

l MtcjHdzj otsL tcOMiIsdz" » dz2OMOY HjdedwW iR - Ec
or dO0 WettdidJteso Odzdj 1 Is ftedtetsMisO Htcj o
jdzd, 5.5 Isfrpdjdj o ftedBdzdy O Isfqw ¢ 8 €@

Il ftesHESCydtsddesdyz ftesyd My L OteOIlsr
ftesHESYydd IbdSdrn Cttdaz) 2 %htsfgl8 @& dzvsAds toK
csHdydzr 2 fHtedtetsmls Wdlktsyj dtsL O, s daslsts dzd tc b
odzzlstcdf syo jdzdzr 2 yqdeédz OLBISO o dzj Mk ¢
dL iz toj dzedw 1 Isdr f OtcOdRj stcso .
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| ZOo O 2. [BIl jCIsr d B@jbtsH™ dMmimdzj H-

RIMmdzj Hso Oz fJtetsosHddzdMm! o §SHL Bdz]
t siimdd dzmC st tcO2 s dzj Clotsmiz@d NE sAs | BB
M sC2der 2, qdzscHO f§yld f§dtshed?2, tsB |
Bstej dzr . ulgpbBdzd fzj 9 Ols 911l B W3] ZO@OLISH2MHE
v B JcOlskztedzr 2 tojyddyz kd3j toj dedets Isj ff dzr 2 .
1967 s 1997 ¢. fMtejudww Isj%R3 j tdady el
Isj B j cOIsztcO® W dzo Otew -11da. tsdf iz jmnH d@jj js M s Hds[9) &
sMOHC &2 05 9d@d3. g4 &Ow fts fj dzlsw B tc o i
dL d3j dzj ded W di3d ®ls 195 d@d3 @ . 19 DYJeEOY M 0]
~GG. MM 9. nOtOCIsjtedzr € dzd d30OIs d \Eidm StafjiH GC
1 slskzf O h Ow dztstdiPIs * ff sty dede] Y dzOw  + dzj e dw d
dmf Otcj ded§ o dzOG sMOHSCtse o' §f OH[GsjEided B
Hitc] dzgd tolz j Is M@~ IstdsjR¢ s 4 4 ftedlssC Odzd, of
o SHBR tcO.dzd dzd M §

dtcOQodzdIsj dz' des f totsH sdzy d Is j-Blz) dggf BW g j-4 )dz'
ftodvwlisj dz Hdzv 9 jG6jlsOydd OBttcde jdzdz" = Bt
sB" Cdetso § dedets?2, MMmder B ¢ dafs o figdsldsR,, B df

l syotstsBtcOL 28 M  dzd f stctsH Od3d mMdzzy Ols
Mk e dzd dz€ d . RMMdzj Hiso Odzd W OL slsdztsG s Y
BdBGjBYyjdesL O O MmMkckdddmlsr 7 §tsys On
sdf s dzj MO Ctstejdeds § Jdz dzd S d dav @ BIFJOE Is f

[BIl JSCIOBBd dMmMmdzi Hiseo Odzedww Mz Ol + € s
(1), tBtOLEZEhMdR 1 Ctdaseduj Mdd?2 i1tew H dldnot
1. ¢ d udzdeedtsy dz' 2 y J de dzegipfdds dztseo ' 2 ftodkzts
ts iy dzts o1delz jd3i3J tdz)s @'d3j eV AL dfd y oz' -dgf dpjdeiCods dzr d3 § d Is
OQolssiistcW dz » Efmdzse d 2. [Hxzts 6 dzis @ ts dettdg Wodg' fr
mMazey dls BjtdL O fsddcthow., | f§oHteshis] of
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OB ZBYOMALOSIsjtedmMisd S O B jCIstse
1 OLoOdC dzj d3j d4} syg G.ted L A tstec 3z dzO H td
sBl jCIsitej dz' j W etsW d dzv Il sLtOMmIs. s d&zOM
]l syossBtecO|l sHdz MsC . 1 G
f StetsH O. fsCtctso
1l jtoj1 dqstolzlsts2|r j todatso 5 911 f, 1901 izt
CdMmdzd ymS dztsdz | Odzj o sf sH|j dzd 2500 ¢ &j
dzj S sMzegdz(o sdzy’ j dzF € 5.
o5 TL)0(1IMl), Mdlstseded ¢ Bz
$2(1140)) ¢ | SdmMdzd yoO, Mmdz
60), . zO |[dzd €, OCBdzdIs
fiz ¢ dzd dz$ J 5 ]
1l JojLdl sdzsed|r J cdas o ts 713 [ mzj, 801 tsH
Cdmdzg YymsS dztsdz [tej Hdzy § sSH|jdzd 1500 1€V
Yd tedzd y zj S sMizedz(Ctelh ddz0. s M
¢ 5 -X)0u(3-4p, |UJteded & O, BO2
b2 430) o ( B ectsdzsC Zyded S
60), dzO
Mk ¢ dzd dz€ J
7-dzj Is dgw -G- ] sHiMIsd dz¢ O|stelzf dz 2 | dztso
or .oz ¢ ftcdsBtcj dz®B| M Mtcj Hdzd d3 o 5
BJ o] L df H J tcdzd dz' dzj Is . ] 5L 5B dz
C dmdzg Yy f stesmdzj o 52 -5
YJ tedzd y w dzdzd ¢ zlz ¢ s 9
dzOL § dgdzr 2, &k
HJ tedzed MiIsr 2
ljtjLrdr it Mot wadfddmse|91 1 [ M, V.90 dz
YJ todze ytej dz' j W|dzd fdsdzgj j @ O] sHtetsmls | dzdf
MW Oc dzts|L ORRE dzlz|r B ts?2 Wj|ROO, Ctolzh d dzO
f sdzse d|$.(1030) , 60) HOdzd j &3 dzO tots
MG dztsdats| 20 d3tstej dzdzlHW = MW Oc O
mMzedzddzeC j . (S S EM CddO dz
] ZOdzls O jton dg¥| j todzlgmB s H 2/ YOMIstsS HUDI td)
tsdz' n yomls HL sdzd mMlsOW™- |tsdz! = d yYJteg L
d Jdzd fsdzsetsBddzr-6B0Md3|d3d Y HE ©WHOMR]
M dzsdzOQ dzj e C sk dzif sMOY j dzO d3J X
B Misd (¢ O~2H)QE25¢tsdz' nd YJtejlL
B"eoh j2/55), -80)(,|Hjtej o:lj39 d4jds.
f ONdzd |[lsWyj dztsd3 &
Mk e dzd dz€ J
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v OB dzd yoO 14. sO0CMOydtsdzdzOwW S OtcOCIsj tod

vdf dzj|vtcj HAdBlwte] HAYEZBBO |1 O Of |y d Mdzts
o' Msls(HJOMWG|f dzsh OfHtej o J ffMise tdz
f) d3 fd ud dzqds’c © dz0 1
B2c O
s dmdzd y| 29 37 33.5 430 527
s d mdzd y| 235 25 28.8 290 772
Yy 4 edzed Y
v j odzd y| 16.5 15 22.6 174 1752
MW Oc¢ dzts

1 dstesG6 j O Usdpd tdzts my Is - dL d&3j ewdzd IsOCyJ dz0O
mMjtes?2 dz nd 2O bLkjtttedlsstedd MisOyddOt
treddm¢] cteshdzOsmMEts? B dZOMIsJ. l sL tcOf
o' Mislsj 1.3 d ¢ tsdzs] 8y Lsklzd fi} lssOye dof Hag) etd dist
Bstej dedz" = Mkc dzd dz€ O~ .

v OC Y J d&zO sjtetcdIststcd d fls O Wpdds dfstsd@ Off
dzz gL d3j tew dzd { 3 yMmd Oizzd ©O¢ O. stcOo Mk
sofmwddyr ojy' 42, bddswvjijetd, §rwjw
HJtoddste jsH dzj f SH L tsdzd Mis OW , HtS cdzzeddzr 50
HJ teded d2O (L C stcdzj 2 L dzOC 59, Bsh dztsmls ! ¢
OCCEdzdzv Isd o dz" R1 56 wrjalg) L fdzlsdzd %1j0dzj 3 ©6 ©OW iy BH
yofmls! ftosWddzvy §0O0dzj otsets yafjddoQ.lsmy &tz
Iswy j dzf &3 Mikzc dzg &S g H xS .

J tcOB SIS j f tod d34 dzv azfmw yd dzr 2 ¢ s 3t dzj
d3j sSBH B9 dmMmdzj Hise Odad W, yomis: Colstster |
ftodd3dd dzdIlsj dzt dets € tjh OjJ 3r d3 9 wWORBE O HJH

[ dzv i3t dedwv dzj mMd 3B dtslsd yj MS s&O Od delisd d
152 0 digj L Oizd BH Is O dzozd ytg @S dif F to =@ df) O 1o 4sti v fipd
L Olse stets 3, o C(tbkiter j bkMlsOdzOo dzh o Gdafilzj tc
sBd MY Jjudwodd BB j Bz ¢ tdagj db s d isass §
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COdzj ez Oyjlsdqdzj dz dzy ootsHddzd. 1 tesB' 9 SI
6 d 24 WS CROd3j jaf@rdsj teW dzd 1+ diffdirH@ & & cHof s
fseo jtorndetsisd f syor .

Fdzvw dL d3d ej dedw MmddiB d slstetsiW dats 2 Ot 5ls Y
o4 Wi f zOdzs®ay@dzd dif s dz8 todzj Slstcj L Odzdz” = ¢ o
Blzlsr dzw 7 tsBifry dgtigs@l . Ssdiay j dzstcOydj2 OuyjIsd
CtcOlsdzgz ftsolststodesmis: + ¢ jtod d&3gj dzls ©. - ]
Ists ¢ BdYHE 12 di21l5% dz0 s dadz® g4 tzis§ &8 ¥
tcsdz e OLtsots?2 Mdsd mMd ydtjr 0.5, 1 d 2 .
tctso Odzdz 2 Cdzz B § dzj & ) Ols dptadisiBj to j © BLJHLEZ -
L CMMfsLdydsdzder = COBBjtc tslsBlstcOdzd M fted yd
GJtedd Isdyds 3dl L P dazPgsf v tfOMMo j Is dA g O lsp@rp
fsolsstedztsmis d slsB JtcOdzd dzd Mmls yiets tsdD Cigr |k
ftcsBdtcl On H dz® s Hsdteg 8 | dzj dedifd3ts lsyddQjdaE:. s 61
slsCter ssdz do3d Misj -1dés € | sE s te 5 dgv daoO M- smo j
f sdztsiclssjiB] j tOlkzBEO d sf syo ' .

UV BISHjdz dzgse s HjtjoO dzO Isjtwtedlsstedd
CO d dqLdijtewdzd ftesyd M dz©O BSHdJA d -5 A
WdeMmMdekze h j2 OCIsde detsmisd . 1 sfdzj dL-d3j to
s h d2 Mtes¢ dLdzdtese Odzd dfsd ™ t5ls 37 ds @®gzd O tiz
rmeh do O gL FPh do Odzd dzO0 OdzOdzd Isd y 4 fi

1 d stgthdzj tcOdzdL Oyds OLtslsO o cEtstodL sdzls O
Hsds ddz2S zBOydd fttsB BjL t©OMIsj dad 2 )
Eidzs offdfe | dedzse s f totsW d detciso Odedsfgr 91285 ff ty
Mlstse ) @GOW -YusOlslzlzty B toff sdnls st@dets MIs! & H dzw
COYHMN2 Mt dLdijte] dzd6, McSseo sB PMBAI Yt
dzdL Oyds+ ftod ded B30 dzd tcOL detsfyls o MtsH j oy !
B4 3 HIz S dfy@rayodzsd { CMfsLtdydd (f OLek

[ d dzj tc OdzdsQ wf[edRj deds O dL a3 W dzd o Istej n
COYHBER Idfj dzj-fHomdzd W dek &6 jo O dzeiRizf0i@~ MEE3 |
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6. (6111 MdpAL@ 1 M), M Bl j Bdig B s IsEOMEHE 9
049, 0.87 % 1.11 ¢ M

I € d maaq wedisl ydats 3 i@ § to JfLisdaiflsjg2dzifg d3) ¢, 5~ 6 Ot
sOrR1 (213 MBYEH3 ¢Mds) M 1586 tsdpdfts As dzfs@shguindis?
dz2r 5 Msslse jlsfise jdegdzts 0. 56 d 1.0 ¢ Mmd3

I ud tedp Qaztsizs o 5 d3 18 d fi3)s - 2 igpds (64, M - S5
dzd Mistsds G i@l Bizls i ¢ ldzs o d Odz' dats22(10Q O i) lidiz) §
sBl j dzdets 2, dgCoipfipiis 23 Mtstslse jlsMmise j dedes 0. 07 7

I Cdmdag wpdltsf ydzsd3 B jtejLdevCj dMmytsdr Lt
fd L sdedets?2  H  dzO di3d &g tseo'j Hef- dizisdpderd 1B o Y 5 1
o Cdztk yos hdj 134 MesC O dzOBdzEHjdzd2. -1 B
MW Ocdetso sd3 L,dgdifipfyciew dagf [ 1 § tso, § 6 datzigddn st |
s stoWfiylsislc 5 S tedL Sdifstsio, SdR Ms@®Q Y jyOMmisd
COBjdetsB " o 5L EDOHRO Is 6 |pdEfRMc Alss o ststcdesisd .,
YomoyHly jdL d3j tej dzd W d3d disdshiflse " Isdzts te o teefciplotes-o
LOCter o0dzd f jtoWtstcdtotse Odzdets? § tsdzd ¢ Is d dzj dat
Cedemj o Oydd edqHtetslsjtedzdd yi MEsets toj Y d RZO.

CRAMMd OO L dzj Mdz' ~ Yledls dzPL df jevisdr
LO COYHTM2 Mtets®R dusdiy te jfmdxiddd talgjolsOdradz” = € C
f dztsh OH ' Potcg QU Ofdallzr = o sy &zdzted j dizde dagd| Y to t
Yd Mlso OBBJOCO Mjtodes?2 CdMmdzslsts?2. 1 OSHTBSC
100115 MmMklsss (t(t OLekdzddz, dwlsjfOdtse, 2009)

[ dzv tsftejHjdzjddy LOfOMO foHMisddkSd &
Cts?2, HAdOMWR] st dg OB htERY sods shzsmisd L O ¢
]l COyYHBXR etedL tsdzlsy dzj mMdzr = fsyes dL d3j tom
des Mflsef Mls 5o SR WsifHOJHAZY dzd eod 6] dMf O H tSkzighissO dzts o «
ftsojtcmndesMmisd fsyes" o dzOYyOdzy OoclkmlsO.

4 BH | oy OflafjjdzOl,Is d3j sOdkO d HIBEMdHO k&
W dzOC tsflasdg W dzd 20 G OL Botsd3 RttsdiZOIStSGtcOW
zOB stcOIststcd dH Oo P dggf s Isjted3s Otedz” d3 € o
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otsHdzr 2 d ShslsdyjmMcd?2 tlsjdydOd ddm
2004).

I ¢ dfdzd ydzd ¢ j-MWO culgstedsdiy digsd f O dzj MO
gL d3j eWwdzd dz0@O OdOdzdL Olststej M ftsecdzslsdlsj c
cdOEBO tSCdMmd BOtdWw Mtsdzv dzts 2-dzt fig dilsigsdevts-2 ) ¢
o0dkzd Oketsd (t{OLEkzdzdd 2014).

] ZzOB stcOlststed d f tctsB ' f syer My § Otcd
fjteiBIhdoeaOdzd d ~rtOdddzd Hts 0OdzOdzd O )

[ dzv Bfftcj H dzj gl s dZO 3B @dzdf Hlstsydelzs
f syer 2 % tcOMlso Btetsdy » dzZstcdHO C Odzdgw
dzd § B3 d2O wtslsOltstey, yYJj dkstedWzedtese Odzad § d3
dzd?2 o fwoyeojdedets?2 o7 IswyCj dLdjtewdzd d3jls
OBBdOC@sydztt Y MtcjHj, EMlstcOdzve h ddz o eézd W c
shdn Codi3ftsdzj dzgstse  ( dzd L ¢ B B Sldvdgwjtaidz -~ d
zseo) ftoed OdOdzdL j f toj OCIsdoetsdy 1 J Mimdzj to
Ho zm 1 t5ons(Htletchijdsd*d dz, 2009) .

[ dzv BsftejHJjdzjddY ddlstcOlIstse dmMf sdz' L B9
tcOMmMlsotste MjtodsSdmdzsets COdzdw. 1 sye j dzdzOVv
15 diddezls, yjdzstcdWkzedteses OdzOMm*! d Wddz'ls
ot G tcj HJ dWw dzd o 5 n 62O dztdsadziz jH dAz]] jdzgzis Hizs ¢
Codsted B stedud M dd3 dL d3j tej dedJ &3 ff sfypdzf H
fsyej BLEtfdagyad ¢ O dalstcOIlsr s tej H j dzv dzd
dz" § GBHT LO COYH'" 2 MetsS dqLdjtejddy O
MemMlsQo 2 P B dzddz, 2009). I M twjLbEkzd IsO]
dzscts OL SISO wsilsdzj M dz@ ¢ Meatsdklz o j Mz { 51

lted tw©WOMydlsy OSIdodzsMmisd dzi mMddsB dsisd
Bl Jd&3 CORj ter, § dzsh OH! YO d otcj 3w
f ted dzd &30 dzd t@d&ardalz, 3 2001 QPL

dCIlsdo detsfls! M dtslstesW dzts?2 OL tslsW € My
Eydlsr oe0Ow ojfm Cdzkzejdzt CO. [Isdztsh j dzdBjo- 1 Isc
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logikal nitrogenfixationé , 1983 Rytte et al.,1991) . 1 tetsH EZC Isd o dats
OL WS MOyddd difR tdfts0 didsd® Vrdd tcOMmMMmydlsr o C
dzts y dzts 2 OCIsdodetsMmisd Cdzze jdzt S s, fteSHISC
(152 Hdzv), d&OMMr Cdzzs jdz' Sts9 dzO Jj H d dad
d desyd (tOLckzdzdds, 2004).

JeOdzd yd M d?2 zcdzj tetsH ) f syoe J s tc
ftesCOdzdo Odzdd, O ittt Wwii HI d 2z O O .

l OB dZdyoOr d cttOWdeOrn Htde jHjdr Mmts,
f ojtswWisdetsMmis! ¢ 65 % Hd&w fmddks d s lgeEicdzts 2
81 % Hddv daj fdddBdtslsyj MSs2 OLtslsWdEMOydec
Ldidmmdd o

1 siskt dzj dzd J OLtslsO M OlsdismW j tedz” dzd
MicjHdz] GsHsasdBEz Csdzd yj Msoez tsMOHCte d
HEYHjoaB2 otH' d 20ddtss 05 BnN@)g O dajsists.B t

r 2w  tsyj dz¢d ¢lsj te! sBh jets OLBISO dL
MsCtsdz 8 2012 6. o tjty 1 ORlsj o dzj fi
O BHT ) smdesodzr | § jtdBHT GdHidzE d uj
Oftcj dzj O .2 d dizgjWddz stctseo Odzdz" ~ ftctsB On
sMOHC OR By ssHsdz  jtemizdz WOlsdses € d M
90, [(OLGkdzddz, wStsfddydoe, 1982). I BH
9 sH dzetsfyls d CGsHO M dMicd L so @@ pdgO - fisfy
9 Odzd ? .
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] Z0o ©® 3. LW dJECMOyYydw o 1 Ctsmdmlsj &30
3. 1. 1ifmMdkedlsdyi MSOY OLBl¥dSMoy
BJtoJLdwWitte

I ¢ dmdgd wedksf ydztsdy Isdfj dzj MO LO §4ted
dz' 4 L dzOud )0y Qd s'sbafzjidgpizOdzy b dpv. (elsEysr
dzj ML sdeder | MEBtesMmisd 4§ tcsN@hh® ek 06 d,
BSNAPEY's 19985 ¢. , NdPa7oN 41 908566 ¢ . N2 W@ aNO . !
1999 g@G.

Il fHfmilsd dzC O dzd Mmisczjjfolsy -z of i Ydodts 2z & (
dzOB dzt¢ H O dzfwiz] b glzff) 2 dzdBP ¢ Md Bz d3 dzd Is tc NarstedtO L o
1988 Gushon Feller, 1989) [ Odzj d o (-l dzS Br BY 3¢k
BN dzs ftsdzkeyj dets L dzOydlsj dzt detsj ko j dzd yg ded
RL d3j o] debf § & i@ ¥sdsd , o & dz¥ yoOw f4dtdsH dzdf
19941995 ¢. Hy jStofdbydedlapsdds Isdf j dzj MO dzd Mistst
LdzgjteejIsduyu MSd2 MkeMmlstcOls dzj Milsd dzlz dzd te s«
dzd © BClswBtej 1995 jdBnr GisPestizdztf b iiF & § &0
OCIsdo dztsfls W d dzdzts MW j tcGushgnié-adlerold89 j Isdn v d3ticy),
slsmizlsmiseo so Ols HOY Jj GagenBitarsvipkhdeyafm CO8NBI dzj f
BjtjLdwCOr zojydd or MsCOw Oyjlsddzj dztso
Bktets?2 dzdmlse j f tc@deditts® sy ctfste g ™ .Ml toy j dzisT
sjSEh jes esHO d Mo jxdm L jdzjdgr 7 dzd mlss |
Hjd&ZzOjls or etsH, yYlsts EfOeahdj dzdmls! w -d daW
Wdhkzstets?2 dzd h O o jtondesflsd ff sNpostedf yj t
1988) . | joswisdets, Ektetseo jdz@ fJtotswodzjdzdw Ot
dzdfmlser o dzjfmMk ftjHjdvjlsmvy cdHtetsls tocdic

v BY JcOskzte® f tsyor 9 kmzsedwa k3] tcg
WdSemoOoydeilded y jd 530" j(Heathetal., 1988) O Jj Jj o dzO
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([ Ooatetso O. 1988) . dbLslsWIdSMOyYydwy o ¢kl
BENE €Mz Is'®d dzj Mk MOSEMAz ISR o tckzB C j, dbed
&Fy, MmMoslse jlsMmise j dadzets, §6c@ EROMEGI s2 ¢dsjci)
o dzOy detsfylsd 25 % o dzjmkz d 30 % dzO o' tok
OL W dSMOydd LO 140 dttzg @ 8Q«dzk @@ Hss dziz!
dzj Mz dNcO&Z® o6 tlzB ¢ j .

RMMdzj Hise Odzd § LiIsdr X J Bl JCIkse { tsd
BB sSBHO o' f sdzdz] dedets] BHdetso toj d3j dedets My to
1988), kOS] HCOLOds, vyt kel leds?
cOLO o"hj, yjdk o Bj BGAQA daf3c02 N L Btsipls OB
Motslse jIsMmise | -detfelf tc H gdsReos,0 1 985) . J dz0O
i tsdzlz yJ dz MetstesMmMisd sy MMO Isets yj
1986, 1988), of {fisdiiz tsxstc sifzj i, ts lasEdeD € s
OL slskWdE¢mMOydd Brdz ¢ 1.5 tOLO o7 hj, yjoc
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U OB ABYOOL SIsW S MOYd W (iSHi)d,H O deealindj dddsjHdey j to Ols 2 te OW)( ut) ts5 o "o dzd 3 di
9" tlolkzB ¢ j

[ Ols © [if, .1998 ¢
| 0t 0 & s 1 28-05 9. 06 22.06 6.07 22.07 4.08 17.08 7.09
bW, NEEq |2 24N 2 36N 2 55N 2 06N 7 R 8 Rl 3 1 2 1
g, ddl 138N 2984 |44585 |18 3N 14 33N 248N 182N |12 2N
U1 5,0 13.2:10.9 22.0:17.7 |20.9:18.7/155:14.2 |17.9:16.4 |19.3:17.8/15.4:14.2/ 11.9:10.5
W, % 73 67 62 78 71 62 81 78

[ Ols O l Ttk OE. 1997
| 010 &St 27.05 16.06 30.06 14.07 28.07 11.08 25.08 8.09
bW, NEEq 285 1 94N 1 75N 1 15N 6 K 1 02N 11N 1 6 R
u o, et o 7 914 3 4 65N 160N |[114a6N |6 62N 8 92 108N |16 1N
U1 5,5 10.9:8.9 | 20.7:17.9 |17.6:15.8/15.6:14.1 |21.0:16.7 | 18.4:14.9 18.1: 14.7|11.5: 10.5
W, % 79 60 72 61 47 52 69 61

[ Ol © ] T ekzBSCOE. 1998
] Otz O &jls 1 26.05 9.06 22.06 6.07 20.07 4.08 17.08 7.09
oW, Ng£wg |5 N 5 N 8 I 5 N 5 R 9 R 3 N 2 17N
u [, &l o4 82N 7 126:19.6/1 1 @3N |3 04N 8 64N 2598\ (17 26N |15 aoN
U1 5,04 13.9:11.6 : 15.5 19.8:18.0 14.9:14.0 |17.0:16.0 [19.1: 17.9| 16.0:14.3 | 11.5: 10.1
W, % 78 70 66 78 78 54 83 80
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U OB dztPysGs L W W dydd dzlsr e tsde telg telay aydgd| L dzO y d d3t
B34 3 H Iz OWd jsds w(ddwn) , 1 d3z{dndaid @ B @ o
Isj B j cOlslztcs? W) s f sdie"r o aagd)
or ez ¢ j
] OtcOd3j Iste r t
[dfm, 1998 @¢.
b W-u 0.52 0.2
w- W -0.46 1J HEBMIstse j
& Wi( W) 0.53 e
CO,-T 0.79 0.02
CO-W -0.72 0.05
COi (T, W) 0.81 0.08
lTtekBC O, 1997 c¢.
W-u 0.60 0.15
o W-W 0.06 14d HEGMIstse j U
& Wi( W) 0.70 0.20
CO,-T 0.27 14 HBMIstso j
CO-W 0.02 e
CO 1 (T,W) 0.32 e
l Ttk 0O, 1998 ¢
o W-0 -0.52 0.20
o W-W 0.01 14 HEGMIstse j U
O Wi( W) 0.72 0.20
CO;-T -0.19 14 HEGMIstse j U
CO,-W -0.52 0.15
COi (T,W) 0.57 14 HEtsMistse j &




l Jjteswilsdzts, tmdzsodzr §J W OQustslesl d & iid@sudddslz c
Mscotsdz estedL sdzb ] cBH@ j Mgz 3tclzB € (), 9
Hd2Mlsokzsls M djde hddg + WWJ ClIlstsdz. Lo j dzd
dzj fsdzEecsor 7 L dzOC s dBRBOCMd d©zOdz! degs ff tesW 9 ¢
ez € d, Mo f OH O H Yy diftgjtedostadtyds dCa B sdz! h |
([toczseo , vl gtk dso, 1986), d L d&OuYlsd dz
42 GBHT mMkh jmMsose Odzdw o' toclBjClxfdz] @[ o' tdd
CsHdyudzOwY ftesHEZSCyYydw IstcOo © HOo O tOL O
i iy e Cd ([ wdsfas,dHbBgtssiso 1986) . 1l J te
MeCtcOh OjIsmw d fsmiskzfdjddi o ckzdizzmtser
sBteOL ¥ h dn Mmw ftod t©WOLds)yjddd ksdBdttOs
MsdBkzdzy ststetso OL slsWdSMOydd f¢a@o 19 GES)H.T

Il ftsHMmlsddzC Or Istcjrndzjlsdzj 2 o7 tckBCd {1
otsLiOMIsOjIs ydmdzs OLkYWdSMdteze hdr -BOC
RZOL dzts?2 OCIsdodetsmisd ftsHMisddzsE o dzj M (
MWJdtedzr 2 L WWJCIs ko j dztf ig giietf © d&ziw sls 6 z§ GOy
b1 wlhikzlsmMisoatso Odz o (OMmMsgak®, HI&E&B L J
FCOLTr 90jIs dz2O0 CdeClkztej dzyde LO kcdzj o tsH
ctedetto, yYydmdzj dedesfls: ClsstcTZR0 WO LE zdfglzdyt
Ui &3 o fcohgkdee®] @O83) . 1 oygHzstsis Ml t
OL BlsWwWdSHmplogdste™ O Is HjWdydls EZcdzj o s5H dats
Isj &3, YbO#z&] MsCtOh jdd] ddmistsotsets- 5 (
dzdj B WdlssdizOmMMmr IstcOo. | jtotsWIsdzts, o HH dftSsshif
Mk MistcOIs©O, d&dBdlsdtekze h jets OL tslsWdsmMoyd:e
sdvw Jdzteotsets fsHEsMISO fsCOLOIsj dzd W dIsE
l i swwdodtcdHtsdztseo, 1986) .

1 Of Ofmr fsHfMmlsddz¢d o djmkz d dO or ttk
MzlsS §jeimBOOdMN L Bj dj dzdi L OfOMA {1
BdzdL Cddsd o dzd yd &z0dsd (IsOGBdz. 20

12¢



v OB 2P YOOY O §sHflsd &S d, dLdjdsjdedj L OYO
bedzjCdmdiswms o« Okzjonmk d dz® o' teks € j

1 Of O f 5H ifs
26.05 9.09 P, %E|p, 6|l ¢
dz2

[Bi jCIs

[jJMm, 199¢2631W0N|1608N1030N412N7 153
l" ez C @,288134N(20818N| 795N]159N3 97
199/23312N(13772N|] 961 N]192N3 83

[JHAEZOC o {tsHMmIsddzOr dzj Msmj & dz® H dzd
slsted yoOlsj dz dzr 2 B O dzO dzf stec Odzd Y4 M sE s
Yjlsoygded o0 ©OL O fts MtcOo dzj dzd g 1 Sezj
Misd z¢dDjrlsdsj 2 o ez Cd d B j toff ts fighy @eORY f Iss
Mlse j dzdets, 20 d 40 % (stsh jdzt Sts9, U Jjtejc

1 st ssdzglz dL d3j dzj dzd L, O QdrEDy | tletzs fieQ@pdzS
9" ez d3. ® ROLO dedyd, UIJB o dzimMkz. 1t
ISOCYJd BMHzZO8 stc AL B dzetletbipfzv , SISOy OW tOMY
M MistcOIRA . (1@ BsR.dZOH Odzts O! tesB dets ] tOL dz
Mlso ©. CBdMMdd d&J SO®O GIsd3d yj des dzj B' dz
Cdfmdzr 2 0L ftod BJdei eOdzdL Oydd ¢ tsHGpsd dz
v zO0 37 % 16 1 dzfemtezOgf 04 kB C Mo dH J Isjdd= dfls ¢
nOtOCIs ] o NI BOz®MS j. [ jOd detsj L dzOyy cC
a3 dz' M j O ojdzdyddz Hr ROdedw Ctstodz 2 l
Fecdzj SdMmdzslsr gL cEstedL sdzlsO ¢

J Isj uj g JsOypgdedetsets ff jtedtsHO o' H J dzj
L WWjClsdodets Ctdzlstectsdzdtctso Odzs! Mtseo sC-24 dz
dzsflsd f syer 9 BitjLdwC] d dzaj Ctttej dz
9" tockzB ¢ j (sOBdz. 18). Clts sy jls BlsHs!
foOoshdn o ftyek o dzjmkz d dzO Neo' talz@®BLCj jdzd;
WdlstsdzomMmy Iste©es orhj, uUjdB3 o GO Hd]
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Htsdetse, 1989). | jttsWilsdes, 1 Ists tsctcOded yd
L O dimd disMmis:  d3d dzj s O dzd L O Yafipdzists Iff 2 ¢ @iaOtc =Is j
MtcOo dzj dzd® ) R dzj cOdzdL Oydd 2 dzdmlsso sets

] sflskzy dzj dedj tstec Oded yJd fySag dstsizj @ j Mo J fipldizes G
COLO Bjde "j, Ui o BjtjLd PO @jsydd
9 jlsMmise j dedets (-f bzt H DB fets i Ists B MIsW IS |
FPedzjtesHdzr 2 ROtOCIjte ftsumisddzsSd MHJjtey d:¢
bedzj osHise d GcEteOddydoOsls OCIsdo dats fipls -
ded & M dzj Mtsds.

vsO0Cdd3 tsBtOL 503, ftocsHEzZC Isd o dzatsls OL sl
Ml5 &Ov 5 10 ¢lsw B tewyj(ldddPydasdlj B)j g L &
tcso OdzO tsls 0. 74N €l MsMEODdEOY 69 MNMded H dz]
10 Hikettd EZyoOmlssj 1t ktets %j bdfoO dzj MC
0. 54N0 ¢® Ylsts' Is3scfgasy BOdzts ) d3j dz' h-d o3d
cd.

10 tiIsd x4 MmMeEfidcazsysigdzgydety L dz2v &-§ ¢
tctso Odetlzs e 5 OL 5ls O d L g Gipvsdztd fi) 19 Ml G 9 ff N C
sOodzww o Mt HNEOR NtcBINDSC IB@o GsfMmisy C tf dztsdyd
Yjmed CtodzlstcOmisdzr 7 Isdf Of dzj MO ¢ OL OdzOT

I CdMmeag tedisl ydztsds B Jtej L dgv Cj SHdzdd3 (1
Ldzjtedjlsdyj MStsets MeEeMisteOsSO Hdv OL W
fsHMisddzS d, yYlsts fwHIse jtoy HOJjIsmw Mmj L tsdadat

I yd cdifQelazso sd3 Isdfj dzi MmO L BdMmdw
toj Gdzdtetso Ols OLtslsWdSmMOyds o COyj Mise
OLtslsWdSMdtekzs hdn &jbddsscsl s9 .

l osHESIsdo dztsfyls!  OL slsWH&MOGH o9 rddg thez
Hdz 2 HjtedtsH O dMidzj Hts o GBdzy &H BBy @dzd fip'tc
9" kB¢ BdzO Br &ZO d&jdz hj, yjd& o dzj Mk,
0. 25N0. 67 RKo&l 08
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Il twOLddydsy j GEtH' IsjBf jtcOkztcO® d- z9o
Msedd Mfsmse dz toj Gzdzd tetso Olsj dzCn jdettsdzdzO ¢
dzsisd o ftsyoej BitojLdwCtso. riwdydls
MdzdL dls! HtesHEZCIsdo dzsflis! OLYdSMOoydd
destc B3O dz! detse s zo dzOY dzj dzd W .

oJLisdedz" § dL d3gd dgj ded W OCIsdodetsmisd OLt
LOoadMmj bbb Bkt dEfs @ s odzdwdzdw GdHEtsIs tod3c
Isj &3 j cOlskzte® Ctstotej dzdtelzjIs M f j toj d3j dzdz’ 3

Il fsyej orttkBS¢d BOXOdAdM tstcc Oded yj M s
Yydlstsd fts5 MteOo daj dzd seed® dijteifstyds. i M7 O IS tiz@sf
ortokzBCj odz 3 jtgOLYQ BRjo dzj Mz, O L OltcOlsT
tcOL O ajh sddzOY HJEZOBJEO + BdMMdd ke dzj € «
tcljckdzdiokzjsmw Mol kzfdr @ oddwddd dd Isj
ortckzBCj 1Isd oaLOddmsMmMoawL d tslskzlsMmisazs Is.

ltesHESIsdo dzgsflsdd OCo sSSP ydyrdds B j toj
BdzdL $O & {¢oMmiskzydzjdds OLBKO M Olsdssmw
sy fjdd BsBiMfjudoOjls f§tslstejBdatsisd W dlst

131



3. 2. uwddBdlsdy MEOv OLIWdEmMOyc

sdd@ZBdslsdy MMPydOL HIsWLPO® 7 5 1999 6.
f zOdzsOydd Mmjtes?2 tsdzt = (.

Il jydddi o9jcjlsOydd 1997 ¢. ddlstesa
2.3 Qegalylo dv dzgj HB 280 +dtyled dfDREOOzj o ¢ o
Ctsdzyy OockMmMisO, BBKOdzE¥B BH OSIBS M4 dzkz A&z d
o dzsfisd H©dfsdB ey U .s108B Jiz. 21

v OCts?2 Isdf MmMjLtsdedzs?2 HJAZOBRBdSd sy J L
oBLHERO d fysr, Ctttcj dzdtclkze h d d3tgf0.68d OC
0. 65 todf G0&

] ZzOg@ddgf sJtetso OdzO ttsMmls tsdz = d o d¢¥ dzj
dzts te d3" sfOHC S0 . 1 Of etsilsd o, d3d dzd d3lz d3’ da
g dzv, O IsOSCyJ 13 0OeckMmlksO d&secdzd BT Is!

Mzey doh qdMY L O déd, SCSBCHO gjf@diy Wi
9 ®OYOdkj OosckmlsO d fomdjHkshOw MEkziow
fsyer o MijtejHdd did MWyo. 90 &d3 Ols 3t

fsdzsoddzy OoeckMmlsO Hted ofr MsCdrn Isj di3tfFj tcO
kzso dls! 27 OocdkzMgldO OCalststd T MBQYJd d3
dbCIsddestedL dzr | t€OMmisjdedw Hjdwils §slssC
yomisd. [Mmdase dzOw yOMmls! t©OMAEsHE]IMY dzO
dzd dz! h O, Hs 30 % tsB-é{f dtsd HftsliEs®os, O (6l t5jtd
fsmiskzf OjIs o ¢ dzkzeBQWdz' E d dzj tdssHjdEtij utf d Is Odz
ftej diskzh j Mis o jFomdeia (Tigpkemeasal.,@ 986 ) . | j totsW Is dz
dL d3 dzd dzd J fslssCO EkcocdzjotsHBo, dHlzh d=A
dL d3d dzgj dedj dzdlstetsc j dzOL dzts?2 OSCIsdoe desfplsd € c
lLOddismew L ! f tct®©Ouififftsfo WasLstsldiciflsij + O
dzv jIsfqw detsy’ ¥ . LW IdSMOydwy, dL d3j e jsdzdaC
26ts g3 My jtodd3] delsOdz? dzr = Hjtjo! jo 27
44.8 GmiEdg!, O 28iMStslos jlisfiyse j ddz=l 20.d8s,dz
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v OB d&ZzdlyoO | dlstetse j dzOL dzOVW OFf ke @h)dzts Mis i a3 4 ©C
oBLHESO (uvo), Isj daf)j,ts Osidrdsto W jistoyds '
(dRABE) dz2O@ OOy g9 hHj es?2 tsdzt = d

[ Ol © 1 O U9 v ¢ s

20.06 2 . BN 17.5 12.4 88 LO (

2.07 19 .58 K 21.0 16.0

3.07 20 .18N 26.0 18.3

16.07 6 . ZIN 15.5 12.2 12 LO d

30.07 5. 24N 22,0 18.5

13.08 5. AN 15.0 11.5 25 g 1
90 M 1
09 G kzMmlsd

27.08 14 .43 K 20.0 16.6

10.09 8. 3N 11.5 11.0 103 L O
fj dzlsw B tg

25.009. 3.aN 8.0 7.3
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1 4 G, ddzd 25, Hdz] o dgts25 79 j%lzd yd dz" . st j H
f OtcO®Rj stc® B' dzts tcOodgts 33 %. 10 ofgjn A
HsMistse jtedets] Mmdedy jJdedj dedlstetsej dzOL dets?2 O
McOo ded dzd s M Hdzj 3. l jtetsW Is dats, MsC O j
Hjtepo @ dzkB jdzr € dzj S| jdhdezjlshv ff
Hjtejo O, Ykt ftdeosHdl ¢ L dOydlsj dz dztsdst
otoj B Mkl .

10 9j6jOydqesdzdz’ 2 §fjtedsH 1998 6., M
OlssMY jtodyr © ©MOHCEBe (EBbiztzydOd Yo "
Yyofmls! §jtedsHO dhidjHss Odd?2 B’ &z &6t
dzj ded j Y tsyesr MtsyjbOdsm:! M dedL S22 o dzOY «
60 %) d dajftej ter o dz" o3q fnd dz' dz' d3d 9 j IsteC

[ dej oder J o©J dzdyddzr o tsH detseasd {f Bstisdy! daya(#O d
MjLcd0 bkdnj texaPe @Azterdd 10 [ 1 O, fdid yR@wef!
1.36 [10 o Ctdzyy ©46jiOydqd. 1Y’ ¥ otsi
. 0.50659 [10. [MisldyimnSd?2 s jldpdscid
-1.89 [10,/10[ ldByYlsosd. 26). uvOSddH -5Bts
ssydesy ko dzOy dzj dedy ¢ tyer, desy' s tsdzr 0O
o ZOGd, dLGOMRBHEBY OdatzOj 1 156z t dzezfp B ts-vzhs ug
tOydd. Sl ECOL' 90jl dO ¢ telz ¢ dzts itizdsdamy,dz
McrtcOdgv o h d2Mw dz0 fHfteslswy jdedd Mmj L 5dz0.

] o dzOHdy 2 d od&Oydzr 2 1998 ¢. dadls
sls 2. 4uQdtsuke BRO] WOEsdBLc8 Pl dzOYyOdzj
[OoCMmMddzds fesyj MmO 2 eMin Iejn 1 EMYJtec
dqedzy d Msef OHOE M BOCMd BOdz! dz" &3 Is§ BY §
fdtedtsHr dzOB dz¢ H Oz Y EMigd iz adia 2 OF Odfio
22).

] 1998 ¢. desy'® o Istdy) tofftdad @ O { sciistyty dgde
wdSMmolydidte HteOMmMme | Buzh gz' YO Silsj deyd Odz dzd fny
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v OB ZA2YOdIstets e j dzOL dzOW  OF lsudiadclzginls ' Is( 3@ j teC

oBLHERO (uve), Isj d&ff)],tc Colsdz@Odztd fillsay o T
W, %). oBHdF 2 (Qq) d thmislsdyj M¢ .
(B3 cOf OMEC Odzd ) , Bdgo§ M) date® MfsdzO @l§ C
sdzr nd & 1998 ¢.

[ Ols©O1 © U9 uff W q dts {

27.05 2. @aWN[123 [11.0 |22 - - 3.4

10.06 |13 4ZN29.0 |175 |20 |1. 08N 1. 89 N|38.0

24.06 5. 22MN[163 (153 |23 |0. 77N1. 72N|8.4

1 sy! - - -

25.06 |0.23 10.5 |13.1 0.57N

8.07 AN (233 (165 |23 (1. 25N1. 53 N|420

22.07 @asN [193 (155 |23 (0. 97N1. 73N|420

1 sy!

23.07 |04 135 (141 |- 0.5N0/1. 09N| -

0508 |3. 4N (190 [165 (22 |0. 97N1. 28N|39.0

18.08 . ®6N |[17.0 145 |22 [1.19N1. 38N|420

1 sy!

19.08 (0. @3N |12.0 |[12.0 |- 0.59N1. 06N] -

08.09 |2.@a& (140 [105 (19 |1.36N1. 84N|35.0
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v OB d&zBYQ Rietse j dzOL dzOW OCIsdo dzetsmils* , Isj B J
fsyesr, odzOy dsMmils: yo’ , 9 fBH 2
dzd Missfhoj " j dedifsihlaizls g@f d M tets?2 tsdz A
[ BBBL d&ZOYj ded W f OtcOd3j Istetsoa d j H d dzad
Is ©B dz. 22

[ OO O U9 uff w q dts {

27.05 [1. @MW |225 |141 |22 |0. 65N - 15.0
08.06 |2.0QaN [320 [19.3 |18 1.52N1. 73NKN|35.0
2206 |13.6N253 (189 |10 1. 78N1. 86 N|37.0
0607 |25. 3N262 |189 |11 1.78N1. 86 N|34.0
2207 |16. 8N225 [188 |13 1. 02N1. 73NKN|8.0
0408 |11.6N260 |17.0 |8 1.54N1. 82KN|24.0
19.08 |17. 8N17.0 [145 |18 1.50N1. 96 N|35.0
0809 |15. 1K210 |165 |11 1.59KN2. 05NK|33.0
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slsdetsmdIsj dz dets § tsdzzH jJ dzgdzr = o J dzd yddz f tsyls
stcOdhf stz E ddmlssif OHd = HJjtj o' jS,
Mdojtodzss?2 hdeslsr , WshsmddzalsiL o] SO (
1983). sty dzlstcOydwvw kcecdzj otsHtse o W dztsi (
mMdedy j dedj dedlstctse j dzOL dets?2 OCIsd o desfylsd tsdz
J Isj dBdztsjy otej &3 MklssS MtejHdedj MC st
isMlsOaddzd © ds daj 4 % HdAzj odets?2, o d&¥ dzj
Msdz S5 ¥4, MEBdziBB 8. Oaud Iz fiplslzplzr 29 i Mds.
sjdzv fJtesdmMrtsHdIls dO0 Wisd bkd3j dz@ hj dzdw
OL slsWdIBHOYgd30®daxfy @ ybo v dzj, s dzj -d ©C
o JlIsmise j dadzts . l j esW s dzts, sdz? O kOSdd ¢
Hdzj o dz" » MEBtetsMisj?2 sy MMO d MsC O jc
J MicjHdzgj &3 LO 9 jcjlsOydtsdeds 2 fJjtodsH
MsMisOo dzw d&zO 2 3 % LHOg] joddzfs Bzdzd3k ssfftef 8€ Po ¢
BN dz tcOo jTdpp &tal., 198 7(9 )30-dg) Iskxlzj 2 M j-36% Pohrisrdgd -~ d
1978).Cz s s YydzOY HJ dzOBJS O dedlstetse j dzOL dgs?2 @
ftoesWodzW jlsiqpw dz0@ dBsdzsH' 7 Hjtojo! Wi fogza] 3O
9" O j &0 dzO MlsOter = Hjtej o! W Riteresd.d tcdz
1991).1 dzd dzdzr 2 Mo JIstsots?2 H J dz Mz f sdzv tcdz” A
tcOL dzd ydvw o Mmklstsydsats?Rytefekal de@igmisd  tetsyj fi
l jco OV fodzsoaddzO® dzj IsOdzd 989, cHSHEH PR C
HO O ©OLO |jdy hj destedsr , tslsd3j yodzd fiy:
otSLHERO: 13HSz] o5 dzB 8206 .1 55 dzOYyOdzz ©Oo ¢ kz
fsdzzdsj stetsotsdz Mdzsj § syer olslHldz 6?2 [flrts j da
Il sHdz 2 §slsjdydOod @l fjpL Bde@S.4.T8dz m
[0, ybs ddxj, yYydd ¢ 1998 6. (IlsOB .
dzdfmilst jo IsOCxyJ daij HBMIsdc @dr daplz dijtoifl€O o Ldxi
1.1 [10, ddetsc rIO 5Sc[ANE, Owiinte d sHds y OW s €
Bz N[z Yyomls: MjLtsdzO, -GOa'! 40O, dztd Yy
f sdziz H j dedz’ L dzOyj dedv shislsdyj MC slds  § t
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[10 BB "k yoOfgls: MmjiL s5eB0O.,-1 . .fas0f 10w Ml
sdz? O dMmyfrilsr o0dzO Btsdz "d2 HiWdydl o dzOc
l 1999 ¢. ddbtetsej dzOL dzOW OFS by sctag fls -
9 A def HB 264 yDaksddyOdzj de dzvw. ] Iststs
(17.8u0Buly Sl ujd @ Mitjnddi Osckflk
g stesc jJ dzOL dzs?2 OCIksdodesfisd bk Itejrn +-CMY
Y dg" o ©OLdts] ot dg®czd Ytbys do lss j M7 5o sz
HddORRdS ) ftesy)j Mo (lsOB dz. 2 3
d4JLsddzOW HJBZBOBJSO Oyjlsddzj deseo 52 tcj
Bsydls BriIsy fsylsd dzj o' tcQohgsdatlo78)0 fif+g fiplsft
wist  dL ydtwjHBse Oddw Bdded Bz ddsanvd o d3A@DM
tc O Beaypiedet al., 1990)d d&zd dd3jIs! BHJddz ~nBtesh s or t
de dzy , de dzg ddzd dzOyOdzj O djepkedmis & al.f1836;dz]
Rytter et al., 1999 . 1 sfdzj Hdzd?2 Isdf MmjL sdzdetsc s
Yyofmlsts d bksbkwsip'uyridlz BdtedSd BodZtlsds?2
dm¢ dzs yow e Hdr jJ  CMistej dzlzdzr dzO B dzt |
B 5dztsIs dats 2 -od#Om Idntg So jiTjepkemaetal(, 1986).¢ dzO dzts ¢ d y dzO W
HJdZORdSC O dzdlstetsc j dzOL des?2 OSCIsdo desfmbEd fj t
RiMmdz Hso Olsj dzd ko jtoj dedets B W iydaw 8 Is
smjdzr ¢ d LOkzHdYEIsMY ddzsjftejlsdetse O
L dz2Oyj dzdwv OLtslkWdEmMOydd o d&BOJ Mo w L Odz
Of f OISO d L OttOIlsdz” d3 kG dzj sds™ dzf Wis @ OEzO«
ftcjtsBdZOHOjIs dOH OMMddsddzw ydj2, O kcdzj
zd Ms©, fmskzfOjls ftoj ddkzh j Mise j dedats -d L
m¢ d2, TjdpRetBetal., 1986;Rytter et al., 199)).
1dL COw OCIsdodzsfmis! 99 &G Mifid wa O ® dzjt
Isj B3 j cOlszter otSLHEZRO &8 . wodlsHY COHJzd |
o O0dz" , dd3jdzd yJjtedzz® CO2 Bz d yjteds j- f wi
JMw Hts dzOYyoOodzO de dgv. | jteswWisdzs, L OM@BtotsL
dedz’ § & j e | dedesides b (bPisle) g syo ' .



[Mjdedzd 2 MY OH OLBIWdSESMOYdd MmoaweL ™9 O
LJSkdz o Cdkkejd O (Y dzlstetse dzs§ Odzd L
Cdzzs j dz $On 5 McOodzj dzgdt M dzjIlstsds MBHJ
g dtcd Hscste s o Oljepkénta@tal.; 1986;Rytter et al.,, 199) . s tesd
ks, GhHPddkhod) ddw ddmlser Mmdedy Oj Ismw
Ctetsdz" Hjtejo O, Bkd3jdz hOshOw ftsMmisizy dzj dzd J

O dz2OdzdL MjLdzdets?2 HJ OB §d MOL t Ik LB fig
dzts? 9 Otcd OB j dz' detsfyls ' ftesyj MMO. [ O |
Mtcj Hdzdr L d2OyYyjdzd?2 L O BHddz Mt dJdhugj ko
odJ dzdyddzr 123 IsOBdkz. 21

486 dzOMdets dzdIsj tcOlskztedz" d3 H Odedz" o3, mtcd +
o dzsils! twOdeEzfyds@z' nd EZdgjtcjdeder = toj cdsdz
o Ote! qelzjls tsls whacinis BEMB@BdY WY 9o fpcg H dz
¢ctyh. CIsd fC0OL OB3Pd SHzj 8tk' dEL LI@RPIs@ tdO¢
Odistsdg 4G Y Mtstsls o j Is fddhesjugizezi® Tripp et al., 1979 Binkley,
1981 Tjepkemaetal., 1986;Borman Gordon 1984 Beaupiecet al., 199Q Rytter
etal,199) . 1 i MdBEslsicw d2O0 ©GOL dzssBtcOL dj o dHTS
OL dZdudy dibssHtse dLd3jte] dd™ {§ @M n
BsdzcHs?2 tdzr nd o7 hj, yd &3 & Hjtejos jo
HOdzdz' | MtejHdzi My L Sdzdzs? dzdIstetsc j dzOL dzs 2
tcQodzr | Mtstslse jlsMise j dedzs 9. BMNAC' G, dL GNBO
dz" 4 H dzj d3, B dC d i jOT5dofgte j Hdz] 65 o 51

tdANdd3r Isj B jteOlskzte” , ko dzO) dzj dzdV -d ¢
ydtese Ols oL Od d3ts HajRLyisdodd®Q dic OB)Ustg s of € d to
Bddzs©O o MmjLtsdzj .

t OMmMuyud s St WWdydy dzlstse  Bdetsy § Mis o § dzdzts ?
tcOo dzf nj fiplisdsppdzdzs 0. 98 d 0. 97, ¢ 0L 0d,
GJ dzOL dets?2 OCIsdo detsfisd Mjtets?2 sz nd & 19¢
ddvw 3d 1 SsWdLdsdsedu] MEA.A9 1% ted g ts ols drts f
10dBtsdzj j Y JMbsits OLlsWdS Mgkt @y tc®8 G d:€
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v OB &zgMOs st WWdyd ] dals d3datsy j @)so § Uadas2 W § tpd
Hilsj e BRBOY O dz" § St W WduMj dalse
Bjyd lstetse j dzOL dzs?2 O sdgih jias@lsl tsts 2
oLHEOE A tfyer (vl ), o d£Oh)dzts fpsts H dz't
(Adsmdsls d WidEfdulds § deyd Odzse  dzd Mils !
thoe j asdzls' & ( [)

1 OtcOd3 Ister 1998 ¢. 1999 ¢

R 0.98 0.81
R? 0.97 0.66
stedlsj ted?2 A 33.89 3.88
l J oW Isdzts 99.9 90.0
rqQ Guvoe) 0.84 -0.56
r(1ias ) 0.54 -0.20
r(1i1 ) -0.32 -0.31
r(174aq) - 0.15 0.46
r(1iaqs) 0.61 0.20
r( 11 ) - 0.07 - 0.09
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5j &k jteOlkztes? ofsL HED O, Tepkentmet il |sLO8P:THO dzts iy *
biology tf Frankig@ 1990) I Misslsdyj Med2 fslsj dzyd Odz
dzd ez h 2 M OLslsWLNPEg GO I$, Yylsts ko
Cdey JuHlsftc © € dzj s s ydets G 5 MsC O (g YHJ )
Misd Bz dzd teso Ols! OCIsdo detsMmils! dz = d.

tdekzdzdtekzs h Ov  tdstzdzr ot BfJ @O0 MjL 5
dzd stetsG j dzOL dzes?2 OCIsdo dzsfyls d Atstotsh s ff 5C C

1 Otedzg § SCtL WWduydddelsr SCstetej dzw ydd ozd o
fsyes', otHd d3d lsj dzydOdzsd3 dzd misv Gpd3dff «
dzj HisMistse j teds) d3d [ (olsABeods. y j2ddd j L Isdrm f OO
Y d s dzdzts 2 BOIsted Y- fndzd ¥ O dzts L dzOyd dzd v (
Ccj dzvydd d jeB HtsMistse jtodetsfls: .

l LOMmME"hdzder 2 1999 ¢. dzdh! 66 % My
CsdzElstctsdzd tetso Odzd ! L d3d daj ded v d3d edfifd GHf=O telC
By steseo, yYlsts dzedyd, YUddB ® 1998 6. [IsyoOf
Hij2Mlsedj Isj BB jtcOlskztcr otsLHERO BTM dZck d MM
d Sdzkzsjd C o, f sdzz yd dzdz" d3d Gtcd L OBBstct
CBdey0O o dev. | 5! dIsgisdzd ©dge'dzdpds @O dsds'd3 i &
ftoed BOCMHBOAZ dets?2 Isj B JtcOlskztcj] otSLHEZRO
ydd HOddetsd (o gy ded dzts  Jj).j L dzOG ( lsOB dz.

4 HEBZzets?2 Mbtsteds |, o fJjtedsH M or Mts
sdz? RO BscdzO dMfr sMd BEO, dzfsEzfB O |§ €O, W
dzj sBaBHd A& = HAV tcj OdfeabiGogydFra®kiasi9u0) ¢ ) O
fsmlskzf O h d A~ stsdz! € s dL fsyer d dzJ
dMmfimdzj Hise Odzad d .

Il gBimMlsy M Isjdg, twjLEd sOIsr Ctstetcj dv yd
Csets OdzOdzdL O. st WWdydj dzls Cstetcj dzv yd
Mcd Hdzd m L dz2OyJ dzd?2 dzdlstetse j dzOL dzes?2 OCIsd o
(WstedzOdz! desj Ekfmdzse dj € tstotcj diylsydd sHABIG s
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Mow L Odadz" &3 Htkze M HEkzetsds d o ¢ tsdad
Msdzdzj] ydets?2 OCIsdo dztsfis(d .

1 yj dzts a3, O dzO dzd L f sdzlz yJ dedz’ - H
WiBlstsOmmd dizsd dzv Ists o Wdzst dgdzr &3 B Odzmi stelsts
zd3j dz' M j ded § &3 odCh fSets dafjutg finlsH o d 3 4 ded W o dzd L
1983) d oy jls BT IS BdzsC dJietso Odzs H J W O
vedzj osHT LOBduOs s CtotsdzO, Mlso sdz, ¢ 1stcdal
dz" tsmskfOjls o Cdzkesjd €, dets HOdzj S5
CdzzB jdz' S sO tsdz' nd, SCtetdzy OL slsW dEramkigelz & |
9T Hjdzjdes HBsS 30 hIlsOBBse Htozednr OF Is-d dzts
Bdyjstseo d detsC-Ofcdfitd@H fdztjas,tctspetteso O, 19
mMzdL jodSd d ¢ ts@&itdagidrl mtrogenfiationés,r1983)( R L dzd
dzdq h dzts € OteH d d , sCdmdzwve hdj dBsdzj ¢ kzdwitd
WizdeC ydosdzdtetso Odzedd dzdIstetsc j dzOLThe binjdgys ) ts B d
Frankiaé , 1990.

l&zdvdzdy Isj B3 4 tOIskzter OBLHERO dz2O OL
dzdzts ¢ dnjdzj cfi fiy © Biddogiklabnitrggenfixationé , 1983 Tjepkemaet al.,
1986; The biology t§ Frankia..., 1990 . ) 1998 ¢. dzd Is te ts G
mMites?2 dz = d ~-stesh 5 CtStetc ] dzdteso OdzO Ty
Ptcsodzi OCIsdo detsflss  {ffpdstyld drminjOmn Stafj26 fdis(idejtsoz
Wisdats, O dif j 6 zo dzOy dgj ded v ftsyer Btz "8
Md®smils! diyHE otHM i3 ilsjdydodzsds OM
1999 ¢¢. dzd tsHddz dL {SCsW¥WdLdsdsedyj M¢ d:
ftetsyg Mifpj L sdzj , BHBOSCB MtejHdd?2 Lktosoe j dz
YJ @3 o 1998 @¢.

RL 9 J Mlsdzts, Yylsts sflsddBzod dzoOovw Isj &t j 60O
tcOL dzdyde' = oadHtse Bdz i d o kd3j i@f5dzdziole-1 " d t
gikal nitrogenfixation.. 1983) wtcj HdW W s B JOlSkZtc® ot
dzr d3 Hdzj o dzr = dL d3j tc fudzde? , 1 A0 dayo.dzCdi9: 9894 X .
HJRsdBBkz, st tsBMisswisjdzm Mlsets d B J MY j yc
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OL ssWdeEmOydd o 1999 ¢. f s Mmic Gasdgjtsdzds
ortcOY jdaedzr 2 HJWduydls o9dz0ced o ftyej - (d
dzj sdzedj HJjtojo!w Mmjtets? dzr nd, tOMlsEzh d]j
Isj dz dets f jtoj deswils H W dydls { tsyoz] degetdz? dzd «
Moy j dzyodzdd Mmjtets?2 dzish df sfisdedizyd @D Bdastis/H 1AFE
Msf cso sy HOdsM! Mmdzd ) J ded § d3 dzd Is SEEigrog® L dz
HussDanell 1987).f HdzOC 5 toj L z2dz! SOIsT ZzOB st OIstste
sCOLT 908 Isiw RBOdztst WW jSIsdede dsd Hdzw tsBi W
l jteswisdzts, s @R inhOdlEter OBLHERO ftoswW:
OCIkdodesisd ftesyj MmO, CBEHO o o j yj-tedad
Msd WtlksMmMddzsjL O & tsdzt nd, dts d Isj &3 j toC
1 smMCsdz Sk Isj B j tOSktcO® otsLHEZAO- Mls
dzsmls! dz ~ndJ Migdes dgO ) BE sdas ez cdsmisw dz, Lk
I BWWisds d ¢ttcj ded 2 s ds, mMetstesMmMisd ftesyy
&ZzOMmlstswh j2 tOBEBIS], dzf MEsdzr €58 109 st pafed;
o2 MBIMd o COBIy BARIYJ § bJBYJLOLE
Czze jdzt €. uvj B jtweOlkztcO ftsys™ ofMmjcecHO d
dzd¥, dLBjYOl! 1Itséts dzj Mstslse jlsmisea dw Is
Ldzets?2 OCIsdoe detsisd d3j Bhebiapgypfff@rnkia. d&zgo0)z H O j Is fi
f OMMO Cdzze j dz S 59 dzO of QD destOsypd@dzAn j =dds
G 23 MsMmlsOo dzw W 9 2 ftdjlsutsliy] df =IC7AN50 Issj deds  2d3j dz
F tOLdzdydz = odHBe dzr nd tOLdsets otsSL |
jHdddyk fdsh ond §dkodlsoydd, dz2s o
Mmils OB d dzdSchohepdedet al., 1965; Binkley, 1981, Borman Gordon 1984
Rytter et al., 1991).
vO0Cddz tsBtOL 503, ftesHECIsdo dzs s i tots
mMitets?2 dzr nd LO 152 HdW 9]jG6JjlsOyddzdztsa
1999 ¢. 2. 97N0. 56 Ndg@Mnis.tsdsb N Gs.fds o ¢ dALzts8 9 |
[ Mdets o dz" 3 dmissyded ¢ s5d3 sB G O j dadav
dzOM O H j dzd 2 weo dzw jIsfpw s OH d -t tfsdstelpf] HotOdtE
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[Eso O, 1992). l1ttd Stddyjmlsej & OHO,
@2q MHjteyOddd o dzgj B OLtlO BSCtsds 3 %
biisdetsj Mmisfssdziz da@g o3,  uils s siflsiefipjode] § OL
Msfyls 0o dzv Rls ¢7L. Sls e SdyOyd™ B j MY j udo ©j Is

yddzr . 1 jJtotswisdets, GMlsOdz detsjy Ctdzdyj Mise ts
oo HJjt] o O0. ( Mdzd Hteddaw Is* |, Yybsts d&oOmnmo
(Borman Gordon 19849 O MtsH ey Odzdj OL BIlsDippet H to

al,1979) Ists o dzzlstej dzdzdj tejL jtco? OLBISO BIEH

10 § zOdzdPdia]f 25 CtcOMdzets? tsdz' =d Mk
OLtslWdSCMOydwy BdzdLSd d Misfls O dz{Bormanftsts
Gordon 1989 , @&B-ddf ls#zd - MOY jdzyj o HOdzdescts o i
Bjdzt 'y OLsBWIESMOYydd, i ts 2 Is@rjpps fLbl.d1978zdzts
l jesWilsdets, Mtslsdetsh jdzdd < Isdm 55 0OL Olsy dz
2ZzO jHdddykz §dsh OHd § zOdlsOydd.

l 2000 ¢. OLtslsWdSEmoOydse dmmdzj HB9 Od
tes?2 tdzr nd &O Isjwtedlststcedd MsOYydtsdzOteO® R
L dzOW  Giflds d, o datf L o5 toj dzdzOV Bj Y HEz OdHdgli2u y
clyle dzOyOdzj MmjL sOEsdBcalld 8 dy dzl 341 Odzj J
d dOyokts OosckzmlsO dzOB dz¢ H Odztsfy! mdady § dz
d Bzdtsds 11 Oskefiglad® fipflf fHtsigklsiPe)dny j B O

vtcj Hdzj M L 5dzdzOY OCIsdo detsfls: gteds s d
clyl, ylbts orhj L dOyjdd? HObkscets ftsCOLO
zdlsj cOlskzter . lted MteOodzj ded d f tsdzlz yJ dzdzts G
dzr di3d dzj tsB RlssHad@AS Zyflss yYOMmils: dMhmimdzj Hise C
dzr = € dzlz B jipla'etal® L979 Binkley, 1981, Tiepkemeetal.,1 986 ) , 7yl
LOdZdy O Is OCIdodztsfilsy sy MMO. [IsHJ dz «
NYd otLtOMmls, C0O0C d H jstejdaivs tBdzexdsls @y RJ ,tc
ormeslsj d © 3 ©OLO s HJOM] stelz, Ylsts d3t
tcOMmisdlsj dzt dz" » EmMdzscedwn, 5 MtcOo dzj ded & i
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v OB g5 \Od Istets G J dzOL dzOW

OCIsdo detsfls ! tg O sl teH

ftsyer, odzOydtsfMmls! fwyesr , e jh ]
fnj ets?2 Gdz J ¢ sa dOYQ Azde. § OOy Ists
o &3j tej dzdw Isj 34, Yyt d o I[sOB dz.

[ Ol © 1 O U9 uff W O

6. 06 9 N9 12.6 12.6 14 4

15.06 144N 1 189 15.2 7 35

22.06 112N ¢ 182 15.2 12 33

30.06. 65N 5| 143 17.3 22 14

4.07 94N 7| 158 16.7 19 3.8

4.07.1148NK 17.9 20.6 20 5

11.07 134N 24.2 18.6 8 2.8

17.07 38N 1| 246 22.2 10 30

25.07 28N 2| 192 19.8 9 2.5

26.07 8N 6| 16.2 18.2 17 2.5

2.08. 8N 3| 202 20.2 15 5

11.08 82N 5 19.2 17.6 15 15

16.08 15K 18.3 17.1 16 10

28.08 17N 9 188 15.8 11 45

31.08 8N 3| 20.0 16.2 9 40

6.09 4N 1| 11.0 14.3 19 10

24.09 4.6 I 122 10.1 16 42
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seMisswisj dz Mlseats d ¢cLOMsSOo dzWv dzse tsdz nkz
YUd @3 d&z0 f§ dzOdzsOyd (.

fdxdas” I B3fJjwOlszte” , ko dzOy dzj ded™ - d
Wdydtetse Ols! oLOd BIcmERMEdE | d tOhlsjsdzdff ¢ Md
MddidBdsdzls© o MJ L sdziW. W dfyrd g@dsts o tc @Fgaspig M s
v ydd (R) d RYIsjeOBdzzGydpstsise j sflse j dzdats
Yysts MjLesdede § dL d3gj dzj dzgdv OL W dEMOydd L
dzd tets o O dzd ! gL d&3j dzgj dedw d&3d dL d3j toj dedz" = 1 G
Col WWdyHtgtdg)sdzwSydd dBjyHE OLBBWdEMOyd, 2
Yyomilsts toj clzdzdtelze h j 2Tjepkdertaetqy)., G 8% ) i B Hazjc O
ftcdg= 0. 19, 1 Otedz § CeL WWdydd dalsr C Stote
OCIsdoeodesis: & d Isj B jtcOlsktcs?2 §sysmls! v c
B" dzd dedL & d fnts 546.01j-0s.Mlsd Jj dlzdazj H ©M) IR g § tc dz

ltesyj M OLtskWdeEmMoOoydd tyj dz H d dzO d3d
HISY HW d dzj L 20y dlsj dz' dats j o j dzd uj ded J
OLslsWdSHOGd EOL ® L O)4d d¢b dzw ( sOB dz. :

I smizlsmbbe @ ssmMo w L d 3 Y HE OL slsWd¢ M
Hjtejo! jo td rd d Ctd@Rfdi ¢Msds 1 CsWdL dfs
MowL Odes M B IssHdu MSddBBd thtse j dzdats s w d3¢
ftesyd MM dL g eWwdzd dzO BSHdedms d s nr S3d ¢
tczs h j2 OCIsdedesfmisd, O dzO § dzOdzlsOydd dzO
mMojixxdy SCdzzs jdz €. ]l BL BBy das3  Hzj S 1819 Oz
Hjtejo90O d 9 d&O Ittjnm HJIKJjO!I WA dzO0 f dzC
fesyi MMO dzO § dzDUBOy &) il dpizR) d2 C MY j o d
HjtejJ 9! paW(new) tlsmMizlsMlsosos OkOOEZ1 &H dZs®
Htclzce dn B" zO ©OoedzO 0.93 d 0. 73.

Il dJLdzdtetseo Odzdz" = S dzkzB j d28 S OR OL SIs¥ d¢
Y dzts . v Hdz MJ L 5dzdzOW OCIsdo dztsmls f totsy
fsolststedesmlswn MtsMisOo d dzO Mmistslis aypls figlath j dad
HjLBdzdzOVY HJdZOBISCO ftotsyj MMO 2 B Y 0 Is B zd

147



(S WWdydjdals SCtstetoj dzv ydd d3j yHEZ dzd d&3d
fjtcots?2 d bjls! j2 d B@BIYHE oltstts? d st
Cstetej d&zZvydd dzai ftjorhoOdz 0. 27. Clsts -tsB MM
dets?2 Hd dzOBd ¢ d @ et lo Bsof YigOKd d B =fdz! M d 3 5
fs8COLOjdzj2 LO SHdM Mess dL d3d tej dzed W .
1dBrtsHd B BlsdgjIsdls:, ylsts Cdzzs j dz € (
OCIlsdodetsils! fted JJ4 dLd3jtedddd of 3y Lifasits
SO)YHT 2 CdzzB § dzd € T Hjtey do Oaz @l ddzj &
OlsgzsmW¥ jtej. ddzEyod EklsttOlsr Mo jydds ¢ dzzs
fpdzy Hizs M 2 MtetsC i By ded A2 ¥ J € u gt Jdz' 5
ri2msedy +StasedyujmMédr OO stetso
mMzlstsydesds ydscdzj OLsskWdEmdtekzeh j2 OCIsdec
Il wide 2, MmMtsdzdzy ydgr 2 wHjdzr 22 dbv dgv dzd
mMdzed y OdzOM+* d o] ScOIsddzOmM+s o 18. 00 o5
o dzObed o {YBYoJ (12 % o &zOy desmMmisd fted
slsdesmdils j dz2 dzOW o zOY jesfgls'or s BR - 5] RBEH G
sBj Mt j ydls: fsdzzv jdgdzlz Hjftej MiMdes Wslst
stcOdzff stels. dL sV JEMOYdw dzj fHtesw o d dzOm:
sfme jn jdadetsisd MisdBzdzdtetses Odz W islstsddalsj L
f sdzdzets?2 d3jdeQo dedfiPitsls © Mo ts?2 otsHdz 2 f tslsj ¢
destc B3O dzd L ts9 Ols Wdztst dsdzr 2 btcOdeif stels. J
OCIkdoe desfis! ¢ Ctotej dzd tots o O dzOr =1O1s BzRc€ @07,9 dzO »
SH dzOC s sBh d?2 Ftetse j dz tcjekzdzvydd
LEBsEYddad §O0L0di] ROk 2 mEdglid c Od
11 ds dzw o dzOY dets s fsyer Mtsmils ©Oo  dzO
dzsmls! ko j dzd ydazOm! M 5 Yy d HBMIsdcd&zO di(
J &3 sMme jNMhjdedesiyisd d Isj &3 j tcOlskzter MmaftOHH & AQ
17 TYssHl jd&3 ftesyj MmMoO. 1 JjMmdsslstew dz0 B dzd
SIsHjdzt dz' » fBBoaltstcdetsMisj?2 o Isjyjdedd MmMEklst
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v OB dzdBywkz s s ydzOW HJdzZOBdE O dedlstetsc jJ dzOL dats 2
OBLHERO |, IjdkfjtcOlskzter ftsysr , ¢
otSLHERE®D, %) d tMme jh jdzdzsmisd bk tsiIsH
sdz/ §gtsL dzOyJ ded W f OcOd3j Istetso  d j+
Ylsts IsjoBadz. 25

1 O
ltejd ftsolstedzsmisimtej H| vo |uf l 9 {
mMlsg 1 2 3
2223 d¥ da¥
9.00 |285.6 [46.7 3.4 112 18.2 15.2 73 33
12.00 |145.1 |28.8 2.6 59 19.6 18.4 71 39
15.30 11.5 1.1 0.8 4 22.0 21.6 47 38
18.00 0.1 0.1 0.1 0.1 20.2 18.8 56 2
21.00 0.1 0.1 0.1 0.1 15.7 16.7 76 0.2
0.00 0.1 0.1 0.1 0.1 10.8 14.0 98 0.01
3.00 0.1 0.1 0.1 0.1 8.9 14.3 96 0.1
6.00 0.1 0.1 0.1 0.1 14.4 14.2 78 5
11 d& dzw

5.00 | 1694 | 25.7 97 12.8 16.5 93 0.2
7.00 | 249.3 | 39.3 142 16.4 16.5 84 2
9.00 | 284.7 | 50.5 167 22.8 184 73 11
11.00 | 216.2 | 60.8 138 24.2 18.6 68 2.8
13.00 | 204.6 | 38.4 121 24.1 18.8 60 15
15.00 | 112.7 6.8 60 24.8 19.0 65 14
17.00 | 153.9 | 11 82 24.1 21.6 59 5
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U OB dz6y O totsH sdzy j dad |

1 O
ltejd ftsolststedetsmlis|imte] H vo |uv l 8 {
mMzlsg 1 2 3
2 6 ds dzw

3.00 15.7 0.6 8 14.3 17.6 89 0.001
5.00 16.4 0.8 13.2 17.2 98 0.4

7.00. 15.8 1.0 15.0 17.0 98 15
9.00 154 1.1 16.2 17.2 98 2.5
13.00 21.6 14 11 18.7 18.0 96 15
15.00 23.1 14 12. 22.5 21.5 80 20
18.00 24.1 1.3 13 22.4 22.4 81 35
20.00 154 1.3 8 20.6 21.5 92 2

16 OockMmlkO

3.00 5.8 10.3 8 14.6 | 16.3 88 0.001
5.00 5.4 11.4 8 14.0 | 16.2 91 0.01
8.00 5.8 10.7 8 13.6 | 155 98 0.9
12.00 13.1 | 16.8 15 18.3 | 17.2 88 10
14.00 11.7 | 15.8 14 19.2 | 184 85 4.3
18.00 10.3 | 14.8 12 17.2 | 18.0 94 1.6
20.00 8.3 | 11.8 10.3 18.0 | 17.2 96 0.3
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v OB dzd6y O totsH tsdzy j dad |

1 ©
ltejd ftsoltedztsmisimtcj H| vo |uf 19 {
mMlsg 1 2 3
31 OeackMmlsO

3.00 2.8 6.8 2.6 4.1 11.5 15.3 96 0.001
5.00 3.6 6.3 2.3 4.1 12.8 15.0 91 0.02
7.00 3.8 7.2 2.1 4.3 12.2 14.9 97 1
10.00 | 5.3 15.1 4.1 8.1 20.00| 16.2 82 40
12.00 | 55 7.8 4.9 5.8 11.3 17.6 81 45
14.30 | 3.6 0.1 0.3 1.3 23.1 19.1 78 44
17.00 | 14 0.1 0.3 0.6 21.1 19.7 71 20
19.30 | 0.8 0.1 0.3 0.4 18.2 18.4 81 0.5
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cdud MSdd3d f OtcOB(Rst0.66FfF=@32)dz dzd L €

26 db& dzw LfdLHduyuimMeéd or fOHOdzd Ol
ftsyer MsmMisQoadzv d&zO0 17 % (, 9 J W Is dzts,
1 dstetse j dzOL dzOW OSCIsdo dzsmis! H &Bhis g Qdz® &3O
o 18 vy, MsefOHOW M &OSMdEBzBOBd the jh |
B tsdsj yj dz M OH sy J IinOs { OB dac z 26w O
desfisj 2 o MmMelksydtsdy yd<dzj € c®GEEddtrsdO
dzd stetsc j dzOL dzOwW OCIsd o dzsfyls 9 Isd uddedd
s Bf j cOlskztes?2 oBLHEZRO d tMme jh j ddesfmls! &
OLtslsWdemMoydj?2 d {Isdddd f OtcOd3j IstcOd3Zd B " «
[Bhd2 Ettseojdz twojcktizdduidmydddj HOOSEtE®
o I f)EE=0.9%, R?2=0.93.

sdlszOydw 16 0OockMmlsO BdzdL COIsPEBY Hii g
BstesmMwh dj MHOHEC ], O 9o d&zO) dztsfylsy Yo
ftesyi MMO BTr dZO or" Oy j dzO0 dzj L dzOtetf B | @C dzig
MmMisd Brdz tslsdgzj ygjdz # 12 y d Mtsetf OHOdz M
4ddzm totsdzdzts s MEezlstsydzs?2 OCIsdodetsMmisd o to

c r=0.96. dkltsydsr 2 ydeédz sy MmO =~ stesh
otsLHEZRO d sgoljtdljWdidetsuiplsi' dsals O dif Ctstoteg dzw 1
o jlsfilseo jdzdgts 0. 95 d 0. 85. I 1tk Mess

tcjebkzdvydd OLWdSEmMOydd dL d3j toj dzdz(Rdzd !
0.99 R? = 0.99.

31 OockmMlsO o d&zOy desfis! f Yot O LA MdgOde!
BOS M Bz BO, lsdj Uj ddetsets o Isj yjdedd gLt
OLtskWdSmMOydd dzOBdzt HOZOM! © 10 Yy d Mtse
Isj B3 j cOlskzter oBLHERO. o dzm otsdzdets s d 1
stcjn folsttcipztz] §j ©d iz s sB=0ERD0.86.1 & B
ydesds yd<edzj OLsbW¥WdemOydw tslstedyOlsj dz' det
OBLHERO d §tsye i fiyf fldsdirshydildsjjddl?! digts? o dzOy
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e j " Jjdedztsflss 8, tsH dd®DE 0 .HISH Ises'e @4 tq [fzdf) g
tcOQodzr 2 0. 61. vj a3 dzy d3d dzj J , sBh d2- ke
Ui MSddd f OtcOd3j KROORB REZ0HG. 0 ¥ MtsC

1 JBBrBHd®BE Sl sdls! , Yylksts BOC Md d3lzc
fpdzd 3 O¥ Isfw o Isj ud dzd § 8 o D Qi 8 sWigsH dz3
clyle jcots BECtsdgyOdedd (lOBdz. 25), 0O lsdzs
BOSC Md i3z BO 3 oL cOMIsO] Is6 4sls% o Ofsflls-Ouzio
SHT . tJiHESYdWY Oydlddzj d&zO0O BlsmikzlsMmise so Od
dedzv d L dz0oqafapomf cEHASY! ¢ o BMlsOdz dgr §
Anstesh 5 ortcOy jdedegr a3 HjWdydlstsds ff syoe j dadzr
( s0OB az. 25) .

vsO0Cdd3 BBtOLEsdE, o MtejHdd] §t Isj &f jt
dz2" § fJitedtsHT oL By jdz 1 WWJCIsdoe da dts fifls=
Mjtts?2 tdz nd ofmjd Csdi3f dzj SMtsdys + CsWdL
g dzii Mg 3 j e Olskztes? oL HEZRO d Ghdslsdyd i

l 9 jcejlOoydtdadz | fjtedsHr ) or MsCdd
) J dedz” dgf yjssdz o dzOcd o Iftstye j dz’d ticjOdnisdrdagc
Moydd 1 SsWdLdsdzscedyj MSddsd f OtcOd3j Istec O©d3c

[dz2 RO MismMsBdkd (@i j dihfdtese Ols! Iz o3,
OL slsWdseEmMoOydd d MsCteOh jdzdj Mo jlstsotse s
o jddydddd d Hdd dsyd - thishlsd ddazgt d -
dz" &3, HftesdmMrasHYwh dR OS] © Ijyjddj ojc

J Mzlssydesds yd < dzj toj czdzw ydvw OL tsls)
1L Cdzsedy MSdasd f OtcOd3j IstcOdzd dzOdB ts5dzj J ¢
HiWduydlstsds f sye j dzdes?2 o dzOcd. 1 dz Mtezise b de'l
ydgw dzd stetsG j dzOL dzts 2 OClkdodasmisd Mmded y OJ

10 9j6jlsOydtsdedzr 2 f jtedtsH f zOdzls Oy d
39 Cc¢ WdBtsdzj Czdwtcdzsets OLSSACHBP | FGE08!
gL d3j dgj dedW ftesHESYydd OL kW dS mMoydd. L daC
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sz jdzt € MBrtOdv dzd OLtkWdSmMdkze h iz
o MjLBdzg I 27 HB3IBAMMktsSSE, o Mtcj Hdz] C

Victse Jdz@ HsHESISdodzsMisd OL sls¥WdSmMOyd
tcQoder » Effdzsodwr L OadMmdls Bls § dzcH StedsH
1l Istsls fsCOLOIsjdz2 dBsyjls ko jdadydoe Ols! -mw
desls' 6 sy MmO £ Hjtjo! jo, tOMmiskzh dn

]l d2OmMOyHjddwvrs Bd nd BBEOM jdedj sy
tcOL dzsy j dedwWw C dzkzB j dz' CStso sHY diddgdsis o BiG tsils G
SfOHBdR o fftsyslkz  ZOdKOY ] fijafikdd@e dzv dzts 7

dbSCIsdodetsmls! Mdd@BdslstosW-dzcY s sEOd © i
odesmisd dzj MddBBdBIsduyuy MEBs2 OLlWdSMOydd
Csd3f § dzlmOyd d LO o T HIOWWY F C Is ffo dgosls ts@iats!
i ddz OCIsddestedL dz" §| t©OMIsj dzdw SlsHOE s vy
fmMd &3B d s dzls Iz . l J tetsvw s dzts 1 Iss MHjteydoOjls
sBtcOLEZjls Btsdz! "dr d&OMMdoetse .
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1 Z2®@o f d dzj t6 O dzdf Yy d@L dEls?0 o P s Tral UH s ©

dzj fO dets?2 Ik O2¢(

4. 1. [ ddzhwOged D o 1§ ©wodif dedjuaizdLs

I ljuyjddj ojcjkOoydd 2009 ¢. d&OCMmd
Ctstod L tsidlsaj" dpdts tsls 3 wdisdezy od-ddefgglz] digdf 30 dzt dz' |
) sClswpBtg) (uvs@esidzdz'2j7 dL d3d dzJ dzdv L IssSGE 15
5 B j cOsktcs20 FHUFEBIMBI. (Jjekdvydw fMmjL
Ctdzyj dzsteOyd?2 OdBBsddw Isj B jteOlktets?
OolbsdRsl d & f S\l sdzdifs fif davjSHgsts j 4, J OF &)
Cdmdzeipjdesizd ydzr = BjtojLdewW Ctso SHLtsder ¥ ) dz

| coteduis@BiddEOd datsj MiH ey Odedj - Ockd
OockMmlsj, Oidgddzd BB W™E] viEtsse jdd ] ¢lzd
Csdzyj desteOyd?2 OBBsddY Isj B jOktes? -
o G fstediisdze.j6 2 tEt0.q8.

) 1 dzs o d OdB dlzts P tc effafizy  dzOdB dz' M d § ¢ s
slsdsj yj d@ o dzgOyoOdzj d wCtsdeyOdedd jjfgdtst
MdtwdHddzr de dzv 8 Mmjdzlswete! .. wjL tsdadz |
Cjebddose Odd ! o dz@N. dtom E@dsf syo ™ , M)

g L sdzdzOlyd CHOd dBs H j toy Oded W O dzd3tsdzd v B '
CtodL Sdls@®md 0. 7 4 OO

¢ BBsdd W dcCOydw i Jaldg tdapL tsdglesd Ygots § ez' dz’
d¥ dzj , B' dZO RBOS fd d3@er dets R d3p dzd ® @gzO M’ o t
(tedfm. 2).

]l cotduBdEd Ik ui 20 OdR@sddW d ¢ O©yd Vv
Csdk o fjtorj HoO MtesC O, L Ols j P otffctizdipdsyj
HiMwWIisdSCtcOIlsdzr 2-Migzeligls B 8] Po e izlifls § d j-5€ K2OR(IE 4
d Mdzdyiddi o BClkwBt] .

15¢



U OB dZdAY®BH j o) Odzd j
Cdfmdzd ydzed ¢4 o

OL sl 0O
20009

O 3315 dad ¥
G .

d ddswplstasysls] &Y p@sIzuw0Os

[ Ol O dzOOERY @Y 5L dydd
] OtcOd3j Is 21.05- 16.06 |16.06i 14.07 | 14.07- 11.08 |11.08i 8.09 8.097 6.10 6.10-2. 11
dEN1 00
NH.", ) ) ) ) ) )
R OB 5. 4 . 5.4N0.8|4. 7N 3.7NR0. 3 |3. . 4
d1 Q.63 \ 4 \ \ 0. 9R0..82N 1 .
P 1. 4N0. 1]1. 4K 0. 6K 0¢1. 0N 0.9N0.1(1.4N0. 1
NOs-
Ot s 0.1 1.17 |055 1.58 |0.135 0.383 |0.04 0.251|0.073 0.095 [0.022 0.068
b1 0.1 1.22 [0.34 149 |0.300 0.531(0.082 0.309/0.136 0.131 |0.102 0.095
b2 0.07 045 [0.192 0.751 [0.161 0.289 |0.112  0.275|/0.097 0.183 |0.100 0.080
U1, 5,04 13.1 11.5 17.4 151 17.8 15.3 13.7 129 |96 9.8 3.3 4.6
W, %
O h1, b1, d2 |42, 33,29 39, 26, 21 34,24, 18 37,22, 17 42,24, 23 42,23, 23
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v OB dzd8y O ¢ CIsd o dztsmIs
HdBSMdHO BkZcdzj tetsH O

20 019] 1edz € O

Odi3Bs dzd ¥ & Adyd) ,( ¢dA) dzj dejCfcQifn LY AsfHONIQ] dftiH fn
-C (qen)dzd ey dAd € We Jo

[ OO0 dOxLEEY Odf)f 5L dydd

] Ot Od3j Ist21.05- 16.06 |16.06i 14.07 |14.07- 11.08 |11.08i 8.09 8.097 6.10 6.10-2. 11

¢ O,

d3AN1 0 M 2L

dod1 -0.11 0.30 0.25 0.19 0.075 0.055

da -0.03 0.02 0.007 0.075 0.067 0.04

P 0.038 0.011 0.05 0.025 0.02 0.015

109, 2 ¢ ¢185WBIN|200BR2 N |15 711K 14 283 N 17 110N 216m3 N
2228N 19

RL, 2 & ¢ 15379N | -4 2 869N -1 4 246N 2 8 938 4 4 318 66N 26

H, 4 G

Hy, & H 137 29 101 56 157 38 | 99 23 52 9 24 10

T1tddd uodsJ :

foshé&yEn @ dfsS e & Pte,n dits Mylstso i teshudets ) 1§ dt & Jezs o d O




I cestededz@bgtsde M dj L dzOyJ ded W O B ts dzd
o fiter 2 Metst, L Olsfd3dzfndzed Nejsdgddp colp fndpcf d
f sfdzy Hize " jdjj fipe] yejlstistets? fodsedd Oscl
gL gj dzj dzd v zOS s dzj dzgdv OBRBBsded™ o Istej o
C OS¢ BOSMdizdr ftesyj MO B dzd ¢ t5ckzkz yj dz'

g J L 5dzdzOW HddZORRd S O MmMtsH j toy Odzed W dzd Is
Slsdzd yOdzOMm!' wmy fidste®@ yd-qd ¢ @i dBoRoS i) ddiizdzl
d Mmdzdjydj ded tsfmlsOdz’ dz" § )f jtedtsHr (lOBdZ. 27

[ dzw ddlstedWdSOydd ots ofMmMjrmr EBtodL 5
Ho O MsCO d MmMddyjdeddy o BMlsOdz dzg'ip T4
My dzZlswetcy] d ad ciptcfE stzB@®g ¢ dzd 4§ sdzkz yJ dz
] sltedyOljd d' & L ZOSsd (tedf. 3) .

l 2010 ¢. ¢Ctdyd dzstcOydd OdzEtsdedw - o
hdaizsd o ®&OJ, HBMisdeOdd &OCMHdBzBO o d
Ltctse j dz toj czdzw ydd Mmj L tdadsl] dzd o dzdsddigy dj
fsye'" B' dirdd] 6'4M0.7

]l cettdutsldagj yjpdes Ed3j dz' " jdadj € tsdzyj dzls
¢ ©fMjdd, rtteshts St ddtekzs h jj rif0.82L dj
fted=0. 04. utsSotChkidstsj Hj2Mbsod] Isj o5 j &
bietso j dz' tojRe=tDdz%93 dodf OGS

Il 1 dsodOd desds cEtstedLtsdasj OS] fslsc
OBBsdzd™w tls &OW ¢ Mmjdswetes d ko jddyj d
nd dzr tc s dgdetstidsdz” A dL d3f dzf dzed 2 S tsdzayd dalste@yd ?
b (r=0. 84 t=tdd 03), o kO desfls: Yysr da tc,
dzj dzd?2 Ctdzyj dzlstcOYyYd?2 OBBsdzdY o cEstedL tsdzk

J OCMddizds OB ded W d ¢ ys/lsfd3 joy Jedisdesd dzgrs:dal
L Ols§ d3 diBendzs Mmozd X j-@afd zfls J 5 dzj L 2Oy dIsg dz' «
i dzsv B 6] d-csCHmYyBAsy Bt ¢ d3agtsded W d & Oy du
nOtcOCIsjtedL 2] Isfyw
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v OB dzdtsH j to Odzd j

OL sIsO O3 dad W

d ddswplstayoils] B3 3 pOEZzu0Os

2010 ¢.
1 Ot Od3j [ OO dOYOdzO o« i Ists dgwy@did v ¢

19.05i 16.06 |16067 1407 |1407-10.08 10.087 7.09 7.097 5..10 5.107 30..10
d3d\ 100Gt
NH,",
boda 3 No. 5. 5K 8 5. 3N 2 5. 2K 713 No. 4 4. 1K
b1 \ \ 2 \ 1 1 NOo. 3 \ . 3
0P 1. 3K 1.3N0.1 1. 2K 1 '1.1N0.1 0. 6K 1 1N0
NOs"
God1 0.251 0.81 | 0.192 1.38 1 0.21 0.49 |0.076 0.88 1 0.001  0.462 0.058 0.036
01 0.189 0.44 0.164 0.67 | 0.24 0.53 | 0.156 0.54 0.266  0.2310.17 0.088
ho 0.131 0.24 | 0.051 0.31 0.125 0.251 | 0.081 0.262 0.151  0.145 0.105 0.052
vl 5 13.3/10.7 13.0/12.4 20.3/18.6 23.5/21.5 9.9/9.6 3.0/4.6
W ,%,
bod1, 1,0 36/39/26 43/30/24 26/19/15 12/10/8 30/19/17 30/20/16
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v OB dzOyS Isd o dzts fmIs ¢

fesHES ydW

OBsdd® d ¢ Oydd
HOBCMAHO kedj-8EmadueS® $sROL0 EjtojL dv§

(90),

LOf O § sHMiIsd dzS d

[ Ols O dzO sy @y sL dydd

] Ot O3 Istc | 19.051 16.06 | 16.067 14.07 |14.07i 10.08 |10.08i 7.09 7.091 5.10 |5.107 30.10
¢ O,
dsdN 1 0 0'fn) iEls
doda 0.16 0.17 0.10 0.11 0.132 -0.015
b1 0.078 0.05 0.018 0.025 0.025 -0.007
b2 0.014 0.018 0.041 0.025 0.014 0.026
10, 2 ¢ d3/1681N113 | 1642N92 1939N 118 1820N 144 1729N122 | 1642N74

) ) ) ) ) 1750N100
RL, 26 o |-39N146 297N 150 -119N186 -91N188 -87N142 | 108N124
4,6 & o3
ey, HO& 99, 22, 21 | 78, 23, 20 66, 24, 35 115, 50, 32 40,12, 9 20,6, 4
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ftesHkSCydw HIdBSSEMJHQ) kcfgz] fetisel Ote - dats (tf dsph, J dots tHafi)ts
L dzv 8 hOd dzs? Istsdzh g (
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ftso jten dasfls d
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BOS Md Bz BEdsdayy dOded J dedJ B o MisOdz! dgf §
J MjLBdede" = dL d3j dgj dedW = dzOC Y dzj ded v
Blsdzj yd dz tesfmls Bl o jMmMdr ¢ ®BOCHIBzBE o
mMddsvwetey d keojddyjddy o Mmjdswety d 6§
10 §jtod e Ofiigfiydzifiy L tsdedz” § d L d3j dzj ded W
BjtejLd SO B' dzd M den totsdadadhi d Isiip dzin® 8 4 otolf dotd

= 0.04.

Il MijLBdedes?2 HJdzORBIEC ] MsH oy Oded W - dzd Is
Br lsdzj yJ dg® dzj o 9 3O j o dzj 2 yXhjdsvds taflad o daif
ctstedL sdzals On (s OB dz. 28). dwjLtsdedz j dL d3j
BiYHEZ M2 Istdz Y ts;Hhe=0.¢80c ddfEt&dzls O - )

V dedlstedWdsOydd ots oaMmMjnrn GEtdL sdzls OF
de¢ dzj , MY O@e wdzMmdpYy dzd o jiAg diddy B toj Q@ 61
sMmide ¥. 1 fYtsmdzjHdd?2 Mttt Br &ZO0O Glsdii Ud
L dzOCtsds (tedfm. 5) .

sO0Cdd3 sBtOL A3, MtsH jtoy Odadj Odgditsded W
BT 9 Oj Is- pasd 1t HIZG,, slstcOy Ov f sMmiskzy dzj dzd §
OL slsmtBH jcttsy G5t Odzd yi@Casc s iz pdgirtc@Istf tc s W
29).

]l Otcd OB j dz! datsfyls ¢ fMtsH j e Odad v O d3d3ts dzd W
Ctsdzyd dzlstcOydd Odsdstsdedw ¢ d3d dzd B3O dz! dzets2 o
BdzdL €SO d dzj 12tcj%0 rtd@da ¢, 26. RMigints b grj tcr
ded y dzj 2 yOfmsd2 W E.dzv 1. 5

[ ij)CEeBHBSO " j dL o3 daj dzd W ZzOdBtsdzr h d A
CstedL sdzls Or fsyo j dedese s oW &f &z OB Odzd dzj

HBH Y Odzedj] OLBIO ddlstcOIstse o ftsyoej
MtsH j o Oded v OLBO sOdigGagedzss.  sfdzj Hise Ols
dzd stcOlstse M cdzzeddets? HtesWddzy fsyer . [ c
EBr oa0Ojls M 6dzze d dats? .
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34 C-i3EUB O e 6 ,Odafa dg" &5 MEzlSE Od3 Hdzv OB
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O BRsdzd W d S Oydw d ddbstedW S Oydw Ctete]
d.Mr=0. 84 ttFtOd 03 d ©® 2010 @G or=86. j8tdn Wjtag
0.05. 4 jLtsdedz" § L d3j dgjdedv dedlstcdWdSOydd BT
dzZsOr L O 8B O ¢ BHAO0.82M &P Heddezd@0 0§ . |
Md L sdide’dgj daj ded™ ded stedw d&Oydd ot ofj B
o0dzdMm! CcdHtetslsjtodddyi MSd &G 10 OO Bhists B
od4J Isj B j tOIskter d k9 dzOWudzijodaded Oyt & o "dac
COydd btsdz ¢, JUusiOBLdsdzls 31 ¢

v OB d&zdlyoOt jB8tej Mihdisdedzr §j L Ooadmd diigsmisd- M L t
ydd (¢ B) 1 ded listsd W IR d g Olskztsr
d o zOyWshHbde ( o & JEjaddgud]f J

| SH/| Bted L BNdPL O 28 Mmibusds§dd r?2 P
f syor
2009 | ¢ B¢, ddz=W(i 272)+ 11746 0.59 |0.1
01  ds= W(i 106)+ 2864 0.67 |0.08
o B0, L = u(31)+ W(40)- 1853 0.72 |0.15
¢4 1 = T(23)+ W(42)- 1140 0.76 |0.12
Az 1 H63)+W(60)- 1752 0.73 |0.12
2010 | ¢ ®0, Adz= T(70) + W(43)- 1339 0.70 |0.17
A1 Adz= T(31)+ W(35)- 822 0.84 |0.06
A; 1 = U WRL3)B83 + 0.76 |0.12

dZOEdL DO 2 2B PR2 OLskdscts yds izo
(OB dz. { 8QOL B&,) ylst MjL 5dzdzO" ¢ z® kel § ©F
CtedL tsdzls jdzs W jjSHsHptelz j sw Isj &5 j 6 Olsiz tots 2
Mo sC kY ddgfided f B3B3 JH eSS B Ud MEdm § OO
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v OB zZG2YyOu tsH j toy Odzd j
Cdmdzd wded ¢ § .

OL slsO Od3d3ts dzd W
v Hezddge L O 20009

d dzdW§ tc Qflsssipe, '

lsod agd Jtdg Q Izt

] Otc O3y [ OB dOyB&®dfOdzdw  CMytsL dydd
19.05i 16.06 | 16061 1407 |1407-10.08 10.081 7.09 7.097 5.10 | 5107 1..11
dsd\ 100¢G?
NH.,*
boda 4.5 5.0 5.3 4.9 3.7 3.5
01 2.6 2.3 2.3 1.9 2.1 1.6
02 1.3 1.3 0.9 1.0 0.7 1.2
NO;-
boda 0.17 0.35 0.17 0.06 0.037 0.04
01 0.14 0.25 0.27 0.12 0.20 0.136
P 0.10 0.12 0.14 0.09 0.12 0.10
U1, s S 13.2,11.1 15.2,13.8 19.0, 16.9 16.6, 17.2 9.7,9.7 3.1,4.6
W ,%,
o1, 1,09 | 39 36,24 41, 28, 22 30, 21, 16 24,16, 12 36, 21,20 | 36, 24,19
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v OB dZg3y O OC s dzj dzed§ OBBESded™ (1 O) , 2O wfARjClzd( 1 Cded Is tf Qdastsielz ¢(y o
of syoBjtofuddgd@ded € ©. wWQHOdJge L O 2009

] OO®R] Is [ O YOO d StdyOddv  ¢CMfsLdydd
19.05i 1606 |1606i 1407 |1407-10.08 |10.08i 7.09 7.097 5.10 5.107 1.11

1 ©, Nds@

doda 206 1955 1440 1264 362 162

01 304 159 152 631 574 196

P 793 471 1160 -5 555 638

1 dz

doda 239 329 77 149 71 2

b1 298 360 117 133 -8 -19

P 271 457 143 191 45 - 40

1 O, NHf£ ¢ 1134 994 1988 1946 336 162

4, G’

by, # G & 114,22, 25 89, 23, 38 111,24, 36 107,50, 27 46,12, 9 22,6,7




U0OB &z O ts4 W dydJ dals 1,R)C tsde telg telty sydidf p). deO u d o
dzd X BH j ey O OdeS OdisBBtsded W dzO@ @ B dzj dzd L
dZ»Cde3 OBBsdedY (1 0) d detfse Pl gazsE1s

O@), Isj i3 J tcOlsdatichpl?! ¥( uv() 1 )d f B WOy
J o] L@Z?f’fﬁidzdudzng  OMMig®B @dz' 3P ts

) OO®j s r,R P |} OwOdkjsf{ rR | p

dod1(0-5) 0.95 0003 |6; (@ dw) |043 |0.39
(&) 0.31 0.54 ( blz) 0.61 |0.19
(&) 0.57 023 |b» (1 dzs) 0.43 |0.39
(@, 1) 089 0.09 (1-t2 (039 |043
b (pv) |018  |072 (V-8 11077 10.25
(&) 0.44 037 |bod:( ws) |091 |0.012
(d ) 0.58 |0.04

bod:( 1-®) | 0.73 0.10
° (1-0) | 018 0.72 (w, ])091 |0.034
b1 ( w) 0.82 |0.04
0. (1-®) | 0.16 0.76
(d) (027 o046
(1-) | 048 0.42 (w, 1)082 |004

0, (1-®) | 011 0.84
(1-) | 036 063 | %2 (( u )) 8:33 8:824
dod1( d&) |0.49 0.32 (w, ])084 |0.034
L1080 (os |ebi(1@) oS0 030
podi( @) |089  |oo1g ¢+ (1@) 1046 1034
b, (1-¥) |0.12 0.82
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1l 1 dzt 9 dOdzt dats? jlstizdd?v jy dHvO deds@nz Istdyls 0 s 9 O

v B jteOskztc® ( z o dzO§ Hafzldad t§ dzd fotsq @O'dzd d
HJdZORRd Sk Ctdyj dzlstcOyd?2 OLBISO dzdIlstcOIstso

gjLisdede § dLd3jdej dedvV dzOSC Y dzj dedv OBBE
tcs?2 ftyes' Itsdzr €5 © 9 jtrndej B3 EtstodL sdzls j
~nStetsh 5 to] 6 HpptdsSolz@ddD fifly o dzd W dzd § d3  Isdj W3t o) tic
oMmMirm GeBtedL SizlsOR (sOBdz. 34

dJLtsddzOY HJdOBRJSCO ftwsHEzSydd BEcdzj o
o OdzO M Isj BY J cOktcts?2 ftsyor ots efmMjn ¢
o jtondzj 3 ctstedL sdzls | 7 fstetsdsizd tsdeLtedk jdatf jeezt \Oc
Y Odzdwv Odzd3ts dzd v .

l jtetsW s dzts, oLOdABsMowLd dBjYHE cdHEBIS
d RBddzj cOdzdL Oydj2 OLBLO CtsMmo j dzdes lstc O>
sOC Y] LOadMmwhdrn B®ls tojydBO IsjfdzO d o dz
o custicdfls OF:.d ¢ Listotc ] dzdtetso Odzts i d L o3 dzj dzd j
dimstsydzed C O 1 dzgj tec j sdnegiOmME Bctf GpzD@ IR @O, 0
Motslse j sMmise j dzdzts .

oj Ltsdede” jJ (L d3j dzj ded W dz0 ¢ 5§ digh ddd % dAP d3c3
Cstetc ] dzdtctso OdzdH s YlipFsH @ CrfEdftc s H BB ¢ StecC
dzts oMo whL + BB ¥ HEZ MjLtsddzs?2 HJ O BEZOSEB Bd
YJ @z6=0. 55 td=tOPR5.

l 2010 6. dzOC tsf dzj dzd J T¢Q BiKs wzff tzd t8 5 a5 &d
ftod=0. 64tc=1). 1&stcdL sdids QM L Bdedz" j dL d&3gj-dzj d
dzdv OdiBtsddw dzj S Bt dzdteso Odzd ) ftesHE
sso. 1Jj Hodzkzyjdts HtsMlsse jtoedzr = Ctstotej dzw
ECOLOddz » f OtcOd3j steso (IsOBdz. 32) .

Il Jteswilsdets, Y tsHUYJ el dfg @Y daffiststd sl dpC Dy g @
hts orf Oy jdzO Cttetcj dzv ydw dijyHE MJjL tsdade
ftesHECyYydj?2 bkedzi CdMmdzsisrr=@ 812dz¢do POTD.0dztyf Xc
d 0.12 LO tBO G6tsHO dMmMmdzj Hiso Odzd 2 .



I MmjLbddetsds OMY jCIsy BOChHBEZBR  OBNB
BOSMdBEZBOBd HosHkzSydd kedzj S dMndomcesz fids
2009 ¢., 109 90Qo2fglilsjd.tcj (lsOBdZ. 27, 2
Emzsodwn fewiL! 1 &dMidd Ekc¢dzj S o Pzt ©dzls @
L Sy j tod d3j dals © LO BHddz MietsS dL o3 toj ded 2

] ftysj L1lbtets IsdfO dzj MO HjMlstelzE ydt

dz' IsOIr OBBsddW dSOydd, o' tcOy jidgdasi2¥W Wod ya]f
ddzs™ Ot 2V ydd BINHE ML sdde B dL B
AN a2 d cOCIsdo dzsmils' v OGO Gif'd SOgdde ot
dzls On ) ts fiyls @e. @Iz OIBBNLI 2
] 2009 ¢. 9 tjLizdt IsOk] HjMbbtezS ydrt

tcOodz 2 20 B3O, 1 8BRJNdE'3Md mwdz 24 Oe ¢ kfmlsC
1310KNR90QIsOgz. 27) . R L (3fiztizj &g P N1, 6 thfQirg@ 2f
N62 Hu MBZMEHJdey Oazdtj s34 flglsd dzC j, t©Oo dg" d5 3¢
ltesHES YydY bkedzj SdMmMdzse i cOL Olstls 1 jStEd 5
455 & ul tagf dzdmssostd s GHjo GO dBlsE B8 &J
HisdMB®s d dz 126 4 dzd 43 6 ds%.

] 2010 é.f6ftd LOfOMOR §tsHMmlsdds {1319
d 1371RyBO®mdzd 29), Jjet dLdj daj ded j Misfl
02, ftod ftetsHkSydd kcedzj ¢ MdzSldzOH tf Gardgts 2
Yy gz sdW < Oydd ojtendsgj ¢ts estedL sdalsO ff sy
fsHMisddzS d, okdeEOdrtszd@s @ oB@L O 3 dz' h § f t
MdHO EcdzjttsHO o 1l §fjtedsH. 1S dzOH
G GOLO dL ip:6 5tcistsdzl QUefjitslr 485 df &8 8 %.
S OH j 22396\L106tc @ls dz ¢ dzj etsH O ) Y Otz B E

[ j Mtk ydsdzdz j fslsjted ftsHMmisddzsd MM
S OHtSd, tw©WOsedzr 03 338 N6 8% 99 22001009 GG df OF 6
o sfls OOZOL g 0 ¢ S sdeyOded® fjtedtsHO dMmmd
sClwete] Htod MdedyOs " jAMw fesHizSydd- ¢
HO kZedzj esHO gBj L6 Sfcfu fSHAf@S o 1 dGBOW fts
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Mz Y dzr | cetsHT dMidzj H % Odzg W ts Bk Aasjdd J2ysf8s
fjdhdiekzjlsimy fsHkCydi?2 d Sk§ OHd -BOM
LAz C O, HOsNhdn thdseods?2 o¢CdzOH o {ftotsy,
Ctstod L t5dalsdgs hpdzsmiIs! & HEBs 10 M.

1 d Mdsslstew dzg@ dzgj HsMisOlstsydets Glsyy Isdzd e

ORBwdd Oydd d + &3dmMMmdd EkZcdzj Cdmdzsisr , e
dL oJterndzicts ettdLBdISO Mtsftesoatsy HOJ Is
OLtsIsSO o 1Istsdz etstedL tsdzls | . 10 oM it

HECydY bkedjSdhmdses cOLdd, O cdhisd@d gl &t
bPdydse Odzdzs @ 5 OL t5ls ON &g indztss Iste @ dsdgts o 6 .d&lzsd

U OB dzpYQetBH 2C Isd o detsfyls ' Mg ezf wEp dEflRaE yod dif ts 1 ¢
B toj L-82 §@&xd gdzdflO@® &5 dztsW B tG!

¢ ddzd yded ¢ ©

] BH| | BedL B¢ BB disted ¢ d&3d Mmd2M|[] d Mists
fsyp MY e Oyscoydw |ftseo jton dzitstf OH
ftsyoe "
GN d3° 1 &2 &
2009 . ] ] .
o ¢, (Oi 6) 6. 3N 0.4N 570 N85164N4
d, (6i11) | 1. 9N/ 1. 2N
bo (11121)] 4. 1N/ 1. 4N
I mjes [15. 3N1.30N0.2
2010 ) ] ]
o 86, (0i6)] 4. 7N( 1 418N63 |115N8
b, (6111) .9 RN( 06
b, 1121 | 1. 4N{ 0.7
Il mjets [10. 3NO .23
v O0Cdds sBtcOL 503, 9 md3j ¥ dz' § GSHT

Hitcj dzgd tctso Odgdetsds d O+ tcdtetso Odzdesdz f totsW d dz
BdtjLdvCO dgBLEEWEs i dow (s dzsw B ts! d3qd
103NRe®e RL dzdm o -fisted L tziz® 0 d3¢f tzj 1640 dzd L
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d 55, 20 d 24, 36 d 20 % Mmttslse jIlsMmise j
ddlstedW S Oydd o " @&d @R tsB®zE!r B GRdej dz2 2 0 %

HiGjHd" W L O H90O GEBHO OFIsdo dzts filsN1000O d3d:
Mo S OL Odzdz' 7 ceEttedL Sdzs®.R0 38,7 dAD. O2CBNIRO
0.005 , O dfsBdVvfoO0oqddg, 0.0127N0.-004
Mise J dadzts.

] LOMEh dzder 2 EtH Ctddyjmlset oddzj tec
MtcOo dzj dzds M cCcBHBHR dsttdkdOd dsecsts ko dzOy d
ded 4 j dz@M O o O getcrn dzj ets d dedy dzj ets cEtstedL sd
OLtsls 9 1.3 d 2.9 t©OLO Mtstlse jIsMmilse j dzdats.
CstcdLsdzls©O © dzgdlstedW dydtctseo Odgdz" 2 OL sl 9
d dzedydzjcts ctstedL tsdzastse & 2 ©OL O,

fidNGeBsHB " JVW dL Rictzy 2§ Isd o dzsmisd O d3e3ts dzd
COydd o cettedL dzlsOr fsysr BjtejL daW SO dzgj

vjLtsdedz § L d3jdej dedw Isj 3 jteOlskzer -d ¢
dZzdteso Ols! MsHjt)y Odzdj OdBBsded™w o CEBedL 5
dzj dzd j OaRzEifaf@dzj &3 d MtejHdzj 3 ctstedL sdzls OF
fjwOblzter d ko dzOX dzj dedwv € tsdzlstetsdzd tcts 9-0O dzts
dzls j fsyes' o MkAt?2 EBGH d tojeckzdzdttsse
ftsyoe j dedetsets ftosWddw ftod dstedOd dzsds ko c

g j L sdadz" dL o3 dzj dzd v ddlstedWd<Oydd
CctstcdL sdzlsOr ff tsyor LO BBO e6BBHO dMmMMmdzj H iS¢

Il LOd distsfpo w L ! flj L ts dzdzts 2 HddOdid ¢ d Oo0
Pedzj S sl COC YsCOLOIjdkY O tetss dzts
Cted L idgsd® ®Wlshizls fyls aizg oy @atf@ YOfMlsw o ftetsl d
yofisd el d dv fjLtsdedzr j oL oBj dzj dzd w  dzd I
nctcsh 5 Ctstetej dzdtotso Odzd B Y HE MtsB 2.

I CazOH foHMisddtd o fJttsyj MineginRdzsdd O3
tOLoadld] ckzdizmMtsotsdts ¢ sisfdzsdzdz® i3ts i joigtfi [
slsf OHsd3 BOMMT IssdSdn Sttedzj?2 Wdltsyj dat
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L BdMMds bkedjSdmaskio, L &z @ j tedzls O M ds
dMfdj Hiso Odzd™ 45 d 38 %. veEdzjtetsH dzdfls

Pedzj esHO M  GHOHJFRL @eided fHafde - desMisd

17¢



4. 2 [ ddzj eOdzdL Oydw Mmtsj H gz tdagP y dzt®Oa
BJtojLdwW§O

l 2005 6. 9 Isjuyjdedy §jtdsHO dmMmdzj H
fsHMsddz¢ ] BjtedLdwW O HBMdecOdks &GOS Mdd
ZOyoOdzj OoeckfmlsO, rtthts (StotaoFdd®Bwigd!l
0.02.

I dzO0¢ 5 dzj dzd d JOdBBsdA Y ) dsdsiEglwizi od d jdafl
sClswetey d BdZqLSdJ L dOyjddw o MlsoOd
OBsBsdzedw dzj tjcecbkdzdtotseo Odztsfy! Isj &3 j cOlskzte
dzr 2 St WWduydy dels Swtetej dzv ydd d3j Y HE - dzO!
Ud MS dB3d GdBde Odizj thicd3sd dzj dzd § d3 L Of OMO fusH Ml
= 0.06.

HtSH jtey Odzed ] dzdIlstcOlsse o §tsHMIsddzC 3 B
dzts ! dzj L dzOydlsj dz dzts. 1 dz20q sdzizi dz0 of-¢ @)
Misj §dzkzyj d lstddEBiG. dz' 3d tRtsHy R @Hadds tc d W
MsMmils 09 dzv dzO 0.17 % ftesHkGIsde dzsfylsd Od3c

) 2006 ¢G. 9 MBHJj )y O0dedd Oddzsdzedw™w o
BOS M Bz o MjtejHddy dedzv, BddLSCd]) ¢
fmdzd 3 § ded J 9 tMmlsOdz dzr j fjtedsHT dW Is O tke
f OO ste©® rtetsh 5 toj ¢z dzd tcts o rOda]. B 6 tdstf] talRff
0.09.

J ZOS s dzj dzgdd OdBBsded™w ff sdzkz yj dz' BOC
fdzd % § dzd J-O®c Hffjlslgj, twtsMmls o OeckMmlsj d MYC

I MmtHjtey Odzd d glzdels 5O 6 f5 of elfls tgzlfy WR3QGJ dz' N
Yyd dzstcOydd o tmlsOd dz" § T JijtedtsH . | dagOCt
Qoackmlsy d ¢BweBjtsy(BOdz] ITttcj dzd tets
o dzOy dzj dzd j 5 fsye ' . 1 ttsHEZCIsdo desfyls - dzd |
HESC et fiyls d OB dzd W d S Oydd .
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I 2007 . o MmMjLbdds?2 HJZOBIS] Mt
BJtojLdwWSC O di3dded d30dz! dgr § Ctdzyd dzlstcOydd BT
BOS fd 3Ode dPojc MISP . (ulg @esdzdzr j L & dzj dzd "
Ctotej dzd totso Odzd ffifs Usojr &3y & O tsd& G

| ckkmcottd ctedL tdzlsj B dzd B3O dz' dats j
de dzj , O ®ROLMHJdgOY dgs jntstetsh j 2 t6j clzdzv yd,
o dzOY dzj dzd j o= Of. sBylste=q,a8.df

J L dzs 9 dOdz! detsdy ¢ tstod LOEOdBYj| dzlsO B dsciz! b
ZOB dz¥ HOd&Zd ! ©® &OYOd& MmjLtdd, i igedy.
tesMmistsdz o fj dzls)V.B tewjj. L {dsd@Bjdz. d L d§j8dzj dzd V¥ R s
sj &3 j Ol fgs2 0 f & Liefotoe

] MjLbddt?2 HJ@OBIS | O sizdj dd's O dgd
Ho O BOCMdBEBO o G jter 2 d §omdyHdd?2
sflsOd dzF § §jtedtHT (edf. 4).

]l etedudz@BEy dej dzdj OBBIsdzdw B ' dzts d3d d
MesC O, HBMsdcOds ®&OSMdBEzEO o MmjtejHdd
fjtoedtsHT . [ dded B3O dz! dz" § L dzOyd dedw fGJtetsyg

I L dzs 9 JOd dets?  yOmlsd fesWddy fmjL
NOOSsjttdL 5o OkOM! H e -k dzikO § Ptz ®dsE |
fdtwwor 2 d Y¢YohmdjHdd? Nestd dJLdjtjddv
BDCsfdzjdedj OdBBsdedY M o' M2 tshdB B2

I tlsHj d dzr j -Orptestiifipls ) ( dS¥toipzy § delste Oy d d
sttjn ctedLBdsOn, ds yohj of Ml s ) t
L dzs 0 JOd dets? yOfmisd sy ddv. b j 1o ts dgdROW
Ldz 7 ctstedLsdksOR. | fsumsddksj KOS MHdBRC
sls d3j YJ dzts-O & ¢ =iy Iz, O 9 ckzddzMmMtoatd cEtstcdl
feWdday o Clkwit) d RBOJ (sOBdz. 38

djLtddzO" Hdd2OBJECO dOCtsf dzj dedv dzd Istc O
¢1d¢-d dzj Mtseoff OHOdZO fm Mmj L tSdede” i3d dL d3j dzj
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U OB dZGBYWESH j oy Odzadj] Odlssdedwy  dzdlstcOlstso ZOC s dzj dzd j dzd Istc O]
fsHmisddzSd (11), dazezd daj riad )i , L 1©F ®tfnPtc @ W)r e d{ s H i)l  dzdz
¢ d fy dzefpd detslzd y dzts 6 5 BjtejLdwCO © 2005 g@.

[ Ols O dzO sy @y sL dydd

] Ot Od3j Is123.051 20.06 |20.06i 18.07 |[18.07i 15.08 |15.08i 7.09 7.097 3.10 |3.107 24.10

dzdN 100¢G?

NH4* 19N1. 8 14N1 2 23N2 2 18 N136(9 N 11 |13 213 N

NO;" 0.045 0.045 |0.054 0.112 |0.042 0.092/0.041 0.043 |0.042 0.0340.028 0.093

(N0

dzsN100¢en s 0.93 0.93 0.43 0.56 0.69 0.38

1 dz, Nd#c | -0.55 1.51 1.14 -0.07 0.17 1.67

146 2d3 3458 N 42219 N J2411 N 2337 N 12079 N|3062 N

2726 N

RL G 203 - 1239 192 74 - 208 0983 -336

U1, S 13.2 12.0 18.0 16.1 11.6 10.0

W, % 79 77 61 63 62 56

17¢



fsHmisddS ] (lsOsd 38). 1tesHbkSIsdo dasfyls:
0,0 Mk MsMsOodvdO 1.6 % O&Bsdd¥ dy
I ljyjdedj209p@jlOydng L sdadz’ j dL oBj daj dac
o foHMisddSj B' dzd dgjoj dzdSd d dzjd BYEte
fOLOd) keOdkd f)sys”’ (kOB dz. 40
] ckkkmsotsd csdLsdls] MjL tdedzOY -Hdd
L S0 OO+ sd dzed Bz BOGBd o f fads 'dkj Missi Q o i@ ¢

sMlsOd d& j] §jtedshr, f &OSHdBzdsdE o &O
Csdeyj delsteOyd?2 dzd s tc Ols ®of ' & ttobOsy dig joaili dis] tof
40).

Il MiLbddes?2 HddZOBIS ] dzOC Y dzj dzdw  Od3d
L dzOyd ded v f§ sdzubted HHi@e(tdm. Skisd] |
Ud de MfoOn fesyj mMno.

l ettdudz@Astgty dgj dzd § OBBSd2d™Y B' dZSE BOS
MetsC O, HsMisd ¢ Odzts -Oagd dzdfdglg 3O ko j dif dajo Odz
Md dzswetc] -FCHYBAYBG] Mdzed ) OdzsMB ) .0 s filply B
5COLOd&IM! bkd ¢t BOSMHd ki .

1 0Ctsf dzjdzedj dedlstcOlstse o dMmMmdzj Hts9 Odedz
Cddd o j dzd yd dzO d3d . #dLsdede’ § dL d3j dgj ded ™
9 YHMsddkS] d ¢k Bzdfisos3az o sled1 B dzb §.tc f fr
HjLBddzOY HJEZOBIJEC O { IstscE sicrBiEEd @O j
s Ctstotcj dzdtetso Odzd=-63J § Btz4Ofd4fB 52, MM

ltesHECIsdo dzesMmisy  dzdlsted W d 10y gmis O @ dzc di
OBRBBsdZdW dydteseo Odzdzese s OL 5l 0O,

v OC dd3 eRQLESIHYdgRddY o fbysej BJJL
EBr 9a0jIsi ¢ >tcipr 290 GlstcOy OW sMiskzy dzj ded §
OL BlsftsH j oy Oh j Gt 4dse@P dad f JshCoty cliiztshiiyz @R tc s W
40).
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| NH,

S
Bl a8

BAO 2005,
BA0 2006 -.
OAO 2008 .

S TS,

OAL 2008 .

-

,e
;

V-yl VIVIE - VIRVIE VI-fX XX X

tdm. 4. HjLsddzOY HJdOBICO  tsys j dzdats?
BjtojL daVv € Oy toSdaf]mdizfs\gdsts
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v OB ZGYWtsH j oy Odedj] O@BsSdedw  dzdlstcOlstso RZOC s dzj dzd J dzd Is
IO Ofp fumisddsd (117), dLd3j dzj dzdj L Of OMOWY tsei fiyls d d
fsHMisd dzC ju§ opyuptets s B jtojLd2" SO o 2006 ¢.
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