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HiWdydls OL tsls0O. [ Mdzso dets] o dzy B Joded Jf B tr
9 jMmdes?2 ftsH Ckdzw sde Oyds , sMisOdz: dzze YO
tedmMO HAzW Hds2 ddozd Hekr (SHSEBtRSS (d
s3tocdzso © | .UyH YL EZBEZY81; (" d©3ZOts! l . uv. 19
sdddzy ¢ w.J1., 2004) .

J Mddzz Mmdedy j dedes?2 OCIsdo desfmisd € tstcdzj
Efiezdw n f dzrts?2 O1 teOydd, dedL Sdr Isj &3 j toC
ftcjHBlsotcOIsdIs H § Wodjydjldn Isth d o0 Istfj tsizaf edgr .- [ d fi
B jftcddawilsr 2 Hftoedjdd 9 Octesdtdidyj MEs?2
HsMisOe Sk §dlsOIsj dzt dg" = { dzj B dzlstse o S tod |
EmMlss?2 ydo smls! tcOMmlisj dzd 2 ¢ L OB sdzj 9 Odzd W
f seds d3 b ff sz, Ylsts o dlssej ftsor hOjls L
COYyjmMsoO® ftesHkSydd. RMMdzjHso Odedw &5 O
Emls Ofittsg dz ylsts HtsBOo Cd ¢ 1 disifdstodg’ df tely diden
LWWIgd o dztlzd £ OBk Os s Swlsw d Btsdj ikzsdkj i d,
LIstsdz dzj ftsotejyHOEIs dzdMmsselzy § dzOMmls d dzl |

Takaton H. , 196 3; Savant N. K. , Snydet
2003).

sdzj HEils Bldiikdls! , Yylsts dqrdzdhji¢ OL sl
ftesyd MiMtse tsB dFF ,dz0tc tv ) kO Mfiplg JAd f dz! dztsfyilsd ¢
zo j dzd u4 ded ® femstsL j edatsimisd, fyded » § dzd ®

o jdzduyudoe Oj IsimMw HEsdY Misdsdr o Bh j2 B
f sz cOMYQPJ B3I Bz L d2v BB, L Olswedo Odzd
ted MOtsduyw df + Ssdztedyj MEts?2 ByjdSd, dLB' Ist
ficdotsHdls € L OGctew L dzj dzd ¥ sCtelzy O M j 2 Mt
(5teCuf.dz . , 1975, De Datta S. K., 1989;
2005).
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b dzZlstetstf 56 j dadets j oLHj2Msod] EkBs thjsddZ
5B ZMmdatdjds gz j cHsls j tod -TBERzPOE H BB 5EE Y dzt
fsorhjdadjds Hisdzd Whkdz etsCdMmdzsls d Mmdady j «
] COd ydjdk. Chkts Mmikh jmise jdedes ©lstcOy O ls
1982; sjthjdfp [., POy cts Rqd By e Czf § s @
CkddzmMO o EmMdzsedwr Gteh j dzd wdzj dlaks] jolsd-H fiptfs,
Ud mMSdd3s d ot B¢ geyey (sOkztedudoe R. o,
BB3d dzj O dz' dzr n ZH stzjdsd 2 ¢ dintctshoks/a fip G lz®B0O
o j dzd yjdiaff ¥ ¢ ldsd dats o, ' Wi OCzfldn EisIsh)  § s dzlz Is ts to dz'
(1Yt uv.wumls OdeOPOR)) dztsjin j dzdzise = L OLosE ©
tcOMmlsjdzdwddd dMmftsd Lkzjlsmw 35% (tkHj d
o. ¢., teod8wgj)ds  fited o dzj Mghdedoh J O LSEsslY dzp & fif
EHSBtofz@BFRY % ko j dzdydoe Ojmw dwseddzdL Oydw
Wedesd3 s (skHjvVtttsoa O ¢ Mcma O fp . .MBYOo,ls. [, O
l., soOteymjdzdw [ .71. d Ht., 19910) .

l dzj MJ ded | OL Blsdzr @ lHzO4sm itzfydiafsd O dzdz' -
OCIdisHils BUYSKRYI ¢d J =k cafsy miSifgry of tees)
(vOWdsdzdzddz A .1 ., Zz0O2Is0dztse [ . [ ., 1992
Duval M. Et al., 1992).

I sjyddedy oMmj2 ojciloOydd twOMmlsj ddv
Cslstster 2 o L dzOydlsj dzv dets?2 flsj f jfipdo tfBtaii i
ojf jmMise, s jdedes EZcdzj o sH des@E 5. ¢ @dzd)Y shps
Mtsd Hddzj dzd 2 Is jddz! odztsR dzGsdj f j ded S ted HJ dzw j IS
B d3j 2O, sB d¢3j dzO0 o j M jofigldnds O dets otscfls]jfrpdzddis’ j~dz!
eflsj dzd W (¢odzj " ddzpp. ). [ t5ksAWE dgff Sfeisn dzv
pdzj "ddz .1 ., skteddtse O, .[¢.M] diSSE APz drel
]..R 1975; [rmidClesy ¢1P80) pdz j HiBMISOI sy
WY stetsds o dzOyOdz dz 2 fjtedtsH tetsflsO
ftodie® j 6 sOlsdodzs?2 dBOMMT  tedimdsij d&fP,  asify
Isj tow j Isfpw Msftoctslsdo dzv j s ls - tcOMmlisj dzd 2
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cOLodo O sy Cstedzj 8 OW MmdMmlsj BBO, L Of OL +
BJ dz€ so dlzddstO j Isfipw BtcOL 5o Oded j ¢ gk d tz® | ¢
1993). 1JHBMOLBS 1 dzj B3] degs© o 1 Istsls ff j
jes o fMmMdzjHEzshdj fjtedsH’ .

Il rwedzj dgts, vyt dzOdeBtsdzjj B ZOGH tod W Is dat
fJlsOIsy dz¢ dets?2 Mt HJ 2:1 (1 tstsady  ¢. 1.
w By sde’ A HtsB g dzd 2 sBjMfjydoe O, Is f sdzlz
LOadMmMddiismisd Bls kteso dz?2 2 oz PR S . 51 &
HR. , (" BOtw 1 .uv., 1986&; ¢ mdpohel dz2¢ Olu.. , s
1988; “Mgsbtsdd. R., Ibg0O,jofMcosOe If.tE)L,His
CWWJ CIlsdo datisindsw WigRBMstcds n EHtsB tej dzd 2 o t
mMsf zlsmMlselzs h d 3 EHBt]j dzd 2 , ftcJ YHJ oMmj c
bdzjhddze .1 ., dpdzj "ddzO 1. d. ,H1c1 993,002 B
. m., 2005) .

l1ted f sMmilstsw dzdztodz fLsQUe Y dpjisdedHdOs Is w2 iy dzts
WMWY steO o (Jimskagdsip.dzmdgth O dzts 0  dzfp oz Wz' isf & fyH
HqdzOd3d Sz fsHoadydz" » Wiitdy Wi stcO, )
L dafsy dz! dzs§ ko j dzdyd dzedd f§sSHodydetsfisd 1 dz
FHisBt(B@Rahashi E., 1968; zjkzuyjdz ¢. n
His. | 1995). tiydd stsh jddy ttdhtetset
CdHtesdzdL j] ftesydss L OCtej ff dzj dagdz" = d W dsen@ jOldst
f sc dzisls d Is jgiptiz® s+ M syo -’ o Blsdetshf jdafpde % &
fsHodydz" J - ] dgyieWstBMW Ols s o (1] dzsbpfiPsod [R.

skLdzj yso SJ ., 1993; [OHOILSt 1.¢., [ OH
sOdzd?2 OS] Wodw jlsmw Mmdese dz' dz 1 dzj o3,
YL dgj dedets 9 Oy dg' | ftosyj M : d dzls § didif® dz

Ofgfisd dis'tsle , o SH " 2 6] Nsd U0 fipldisdzd L d OUnfis dz
COdzdw BdzsestsBtcOL dzts, st j dzdets o dzOC s
tcflf cjHjdzjdedd BjdZSBSO 9 ICOdWa () Jlsitescl
1968; ¢dzihdde .}. dsHBs,dz' " &85 Xesdzf dzo d &

14



Hjidedd d twtsMmlsy Cdzjlsts§C, ftesyj MMOR dBsB (
Ml pdefd®, dOdzde | L jtedetso €, dzOC sy dzj &g d
d dgd L (odzdmMOomdedrnsy, (gdBftdss 1. [,
1989) .Jdadf §lzj § Odzd2dzr = EHBBtjdzd?2 f§tsor h O
OL Blsdg n HtsBte] dzd 2 , ftcd Isd3 MmMdzdy O4 Is
tcOMmisj dgpfk B H W csHEZSC ydd dzdIlstcOlsOd3d ( ¢ dzj b
ZJluyjdz ¢. m. , sdL ddz ¢ 4. 1 ., 2004) .
fsmiskzf Oj Is otglztoo[H | dzjC OB tcOL 2] Is C sd3tf dzj !
stccOdzdyjmMSEddsd ojh jMmsoaORzd d oMjcecHO 5B

(ddzjhddz .1., udsjlspzddedde. 1. 4. ,196.96.9,;
2000; ROONMN jdgCts 1.1., oH2BEEZ ¢. VY., v, jd

} tod a3 daj dzfde” ~C Oze{tsB to j dzd 2 5§ gzf§f J Ok els@fjo!
ftoslsj sdzdlsdyuyj MSdn ftesyj Mmtse , Y J dzdz® dzfs L
Bfetststcec Odzgd L kso  ( po OCwWdz s. [ ., 1986 ; t
Isftse 1. ¢., 1993).

[ 5MisOls tsydz" 265 Hij tdatsjo@jdprd vy o Y sub) f EEHY S
tgizlsddzdL Oydd Ekcdzj e sHB9, sBiMfjyde O0jls
Mudls BBsdzjJ ddzlsj dzmMdJo dese s fedlssCO OMMmc
L glets 0 5 € (opozjhdde .1., 4 d3j IsOdzd dz A. 1
l stetsB ' jJ &t OP.dkd S, [ . ortesLHBOE, 1. 1., 1909 :
9" nBH OBz IstsEz] Is" 9 Odedw™w tOMIsj dedw tdMmMO
COdzd?,  phbso flssMmBser i dad ddglptdsiyldef o , ko j ¢
&oOoMmMm" 1000 Ljtjdz d, j Rsdgjfilslofyrdadzige § Hzjta
fB8CccdOBIs j@zd @ dz€ &i3d EHtsBtoj dzdwv d3d s h Of

fsdzj cOgtsdzj Ldzv o3 (ddzj hddz .1 ., od3 IsOda
1958; 1973.
s smtse dets s COdzd W o j dzd ydoe Ols+ ¢ d

COfply &z dz¥ & Cdzj ssC, f Sise b (A OB s tize t
LdzOyjdedj o fwsorhjddd LOMEARskMlst yd
sBJd MY J yd dzdetsfyls fsye COddi 3 MmMfsmtse Ml

1t



ctedB Ctsor n@zd20B 5 &jeds d&3j ss6 s L jtdzso ™ n
EmMlsts?2 ydoe smis! d§iz yifizd th)® s R dzdizsts @8 4 d dzts?2 (v H .
ZzOh jdeS s 1. A, ,dSBOO0OR;, pzgdzatizyy o 1. 1., 2z
1 - R. , 2012) .

ldgjmjdedj COdzd2dezr » EZHBBtej dzd?2 BGBEMdzse
tcOMmilsjdzgd?2 tdMO ¢ otcOyjdede HdtedSlzdzwitcd
g. 6., ®BOW®Hzadzr B3 " B3ZOtc! Bl j deCts (LIR3) (d
(1985),H sdzWv EkyOfmlsdw COdzd2dzr » EHtsBtcj dzd 2
Mtsmis O d2¥ly Ml O%lzs 0 dzj dzts, Yybsts dmfsde L s9 O
mMEmtseMsokzjls ko jddujdds MsHj tgy CdaB%.58 j d

CWWJClsdo desmbsmM Glctdzs dets kZH 5B toj daf@ 2 dztizP
g9 Oj sy ftOCIsdl QG ve. ,2 ¢t @DECO® dd s . [ . ,
Htc. , ) 1986 dz0Cts ftoed kZtetsodzy MtsH jtoy Odad W
f & L WWJjCIlsdoedaesmis! j BM®sB to juddjH 2 fyzd zQ d L
o' Ml tsdy3 Wisdzay OL Slsdasiglis’ §a SO@ard W esgsded g
r. 1, zzCddz [ . [, Zdkzuyjdz ¢. m, 1991;
Zjkzuyjdz ¢6. m., ¢6COdzsoa © 1 .RrR., 2012) .

1 Odzdydj Btsdz' h tsodtisH LtaCifipisip jtidaatifise s PO dap
fsyej BasSCdtkzjls ttheotByHjddj WJdSMdts
Mdedy Oj s HEMskz{ dsmlis iet tlOMmisjddwvd d
tcOMmlsjdzedw, O 1OCY] CGjlsjtoslstcsWdzs j d&3d¢C te
Btsdz! h 5 Ctsdzd yj Mis e ts B dAEAs@ dfdorz,s h jmjdzd 3 @stsls H
seowpsitdzd ] d EmMetsjdedi WdSEMdtotse Odzdztse ts ¢
1993y 0O0kxy ©# 1. [., 1997; sktt¢Ojo I.uv., z
ot OMmso sted dis?2 d tsB d3j dadats?2 W tste dr ¢ Odzd
L Oo dd i3tsmip desfifsldsd ,  di)j BYf j e Olskzte” W] tor iz
o sHBOMIs o tstc duelEsIGjtds  SEAgddrd yd @ Ols+ Mmw d dzd
sBd3] dedzse s ( Panda A., 1962; [ OHOLSt 1.

YjtodesL Y didz" | f sye ' s tc®@lszismlabiiotn ¢ tsoc tsts fif db
or Meo®BYgMYtg yj dedetsmils' 86 COdzdj 5. o Lktesy Oj d3

1€



120140 Cc¢/ O COddw, ftilssdkkz B jMmhdj dzc
CeRiPydd folsjte!, @Byl ftedejMmisd ¢ Mmda
Clsts HEBCOLT 90jls dzj 5B 3 8)€ ddstshls o Sz gy Rz ¢
PHdtf] (ststedzB dBOAd3 FteJBLddE 9 . [ ., 1 EGOj
J].v., 1988; sdLdd ¢ w.l., 2013).

HBBHJteYOdd] B3] dzdesets COdzdw o ftsyoed
4 56 dzO f dats Mtseo toj 3 dzder 3 ftcj HiNlsOo dzj dad W
dzd 6 Oo s L dfizd 3O § d3" d3 B L dydwd ( Mstes
10dd3j daj J Htesydess MeowL Oder dtsdzr COdzdvw, ¢
2O Qfp@cdzr & f o jtndtsilsw i € tod ik Gerdtza 0 R
CjBteO@d2,s LOdJ®Os N2 1Isd Mmstes ydE dzdz
CPjesddndd delsj sB d3§ dzdzts G 15, sO¢ CO¢ dtsdz
fjtejitHwd & fotOlgdsp Stc.

10detdzjj ftsyds MmeoweL Ody dd B &)
P d 7 fkmkslkOn tjhjkcd d € dddsts
GteOdzj 2. Cltsls S Odzhd o dz®L 58 BY zdzt BMls

2y ROowOClkjtedmisdSd SOdd2 dascts o] )¢
f ts hyalaf ¢ ts ( 5B d3j dedzts G t5) COdzd W Btsdz! " s
Hst sdzdzd Isj dA d1s) dz'f, s¢ € OF¢ misd § 4 dz dzOmr
fscdsh O h j ¢ ts QRdside dpj SO 1€ j &3S s g (S Bl
Clts 5L o BdY OISO sdgswitgded©dzed j § sHo dy dz -
tctse dzj , dzj sBrtsHd B HizvY Wistcdidtotso Odad v
fslsjte! COddw lk of &3 9 Oded™ MOHC ORI d
I tsGHjoady® (19969 , L st ded@dg®dizj dizdzts iyls d G L
estedL 5dals O ([ s ) cizf slzdpt)s &) 4. @- S ey fipiz § J iy
35-4, 0 d (3 37uDdbd D s SjOkSqudpaigs ¢ 5 B d5j dzO

Il T wodzj dets, ylsts MtsHjtoy Odzad jL @lO=xifddrj dad Wi |
20 &e £hscoAR O i shkh j dds?2 §sye 2
l.R., Ittdsmtse 1 .[., 1973; uwudBkBdtcdzsso O 71 .
Il sdzH Otcj 9O uv. | . d Hte. , 1995) . l1ts HO
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CoMgd THsetjdd2 LOsadmdl &ls Ctddyjfilkes O

f tcjjinfise j dedzd C O, dzO  tc d d3y jiots dzts L qe@3ts o dziz dzts S |
Sflsd BOdz dzts?2 HBL 2 € Odzd Wippisolf 57 BOtc tided dag ¥
it Onddsseo dg©j @ , 1 ums. , 2002) .

sO0Cdds tsBteOL 53, f tod d3d dzj dzd J ZHtsB tc] dz
o dzd W dzd § 20 feaptesHER) MYJ udeo Odls fr
Mjd reflezd = Sbkd skt fyls z@bdyd jikegH €Oy

12CCtsdsedyj MSdj sMmtej ddesfmisd oL Hj oz
Il dzgOfmlsswh jj o tcjadyL i jzdizods@jiH@nvis d i@ &3 1 :
BdtcO dz2O0 f dzsh @HOd T HGctsestegz. 9o Odzso s ff tots
MsMisOQoadzw jIs BBdzZjj 650 dgdzde. Istsdedz, (5
fhdedyd . 1ted L1Itsd3 tedf sldadyohishHdsbd
L jtodzso " 7 Ckdz skte (e OteCtso 1.1 ., ULVHYERA
t d fOryga satival . ) WeodzWw jlsimgw yjdadzj 2h dd3 H(
hqtesCts ftoddzj dgw jIsfqpw Hdzv fcsHBo tsdz! Milso j ¢
Mte: W Hdzw o3 hdzj dedesilsd d Hdzv € tsted3dzj

[.R., 2002; zZjkZHYjd ¢.m., 2005) .
CCtdsedud M O dzy Hakzs s MO L OC dzs YO, Is
fiosdL tcOMIsOIs! dZzO0 ftsye On, f stots? dzj f tod

MidSE satsLW2mlse jdedz" » S kzdz! Sizts, 9 Istsdz ¢
Codgffgots fsyeo twWO2tdktso twdmMsoatsHMmlsa © o (¢t
) OigdzsH Ot sds C Oy fsHoe Jtoy J dats L OfMmts
zOtclkzh j dd¥ ftscdztsh j dzd v, fJtejHOdYJddwY (
1 dzj d3j dzifdmiotc O diz' dzfs G s fdlsOdzd d, L dzOydlsj dz
o fntsy j Misdided ¥s steRigly ©, kd3j dz2 M jdeds Ofmmd ds
tOMmilsj dzdw, Mmdedy d deds yYydmss?2 HosHlzCIsdo dzts
g, o SCtdgj ydesdd Muilj, GsHESIsdso daslsd
f syoer ftolpddaddtsj ip o tsMmissydes?2 yOMmlsd HJ dz
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d.v., zOh jdeCts 1. ., 209 3¢ . Jlu.yy 2Z2@®&0 4;. yu
[OMmMd&zdejJy 1.¢., 2005) .

tdm ¥ Moty cfctisftdtsy j SHdzsdzj Isdzj § tOMmL
¢ sB dIsOded ¥ ) Emdztse dw A dL BT |»shQditsp )
e j Is tody jB. I MmMtsB j dzgdetsmisd tOL o dlIsdw ¢ tstedzd

f 5o j Usdp@wf) , dzj HsMsOsyds,) Ctddyjfss s
ofdlsr 908 h Ow dn fddkO, seBkhmdsesddd o' Mt
4., 1960: tr®&OL! J.uv., 1975).

| dfmls tcOMlisj dzd W ted MO fsedzsh Oj Is dL
OfmMmdda ted t§ ¢ 5, tsHdztso W] Rjjdmigs  fhigjtsef iz MK Odz! F
o sH-'Istcffdftcdtclzj Is. | EMstslsO MmMistswdzdw t©OMIs,
oMMty jJidsdiz. fuvMmlsOdats o dzj dzts, Ylsts fmdzd % 4 dzd
1%ftcedosHdls € bkd3jde N jdzd-2bkcspsBisr dddnOl .
ZJEzuyjdz ¢ MW SRHEBH»O . 4., 2007) .

1 O0dzd yd J§ fndztsw O tSHT sBikMmdzseo dzd 9 O] Is ¢
5§ gfOlslzte, fMmded>y jded® Is§ B JjwOkzte” JodL j d
Sladipd s j dz' dets?2 j et o &zOy desfylsd, ylsts fkh j fl
sBdMfjudoOjls bdwy jlegdid A fdiztz dztse d 2 o3
fsmjoeO.

s totsd3j sts@ s, tcjyddz tstetsh j dad W B dzOG 51
~d d&3d yuj M<dn Mo s2 Mise OR L Ot dzj dzdz’ ~ f 51
L dzfsy dz' dzts fMdzd 3 OJ smw Csdzyd dzlstcOyd v dzC
Z dzz yh j disis miek@eg dzsc s Mtsmissw dedw ftsfpj o tse

Hav o fidsd® tofifis® ( ddzy P ddz .1 ., 1993: s
6. m., QROUEZS &.J., 2013). [wsfdlsjd d
Hdzj 2.

[fdlsj d dzOw kO ttdmO L Oadmdls
fesHsdEbifd odd ¢ j sOydd feddvls'r n Mokt
fsyo CidBs 8¢ j sdsecduj MSdn kfdssd?2, 6l
OBl sesfdljd ds?2 d Metomds2 Mjld
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1 CMf dz2OlsOydd stesMdlsj d dztsRs Higd Mits § RBOMIs J «
L dz2O0ydts juz@ agO j smw s WO 5 Pkdw WC
9" d&3j Isr 9 Odzd J . J ftcOCIsdS ) tdMmMsotsHMise O
f sMmis W dzdztsyj, dzdziz § s taf ftojtcr odMmistsy . 1 ©d B
ey disds stetsh | dod Vs fipdsdshy @izdatse) dzv jOdSis ddfj dzd J
sjuyjdedjy oMmMj2 9j6jlOydd MBLHOjIs dzO toc
O BHT ( { yUItfag dz0 0 4 ) . stsdzd yj Mlso s Ols d3
tedmsmMjehdn ©0O2dz0OR, CO¢ 0o d dzts, dzd
(] Octsdzj HERED. 1 . 4. ,

dj d3j dz20 ttdmMO L OHj dzr 9 Ox2s frpd3, f L yDldzj delzCH 13
fsdzdzr = o MrtHte §tsdzy (Y $1d0) Mmddzdpt®Os gj
tcOMis j dzd 2 fndzts 2 L Olsts dzj dad W i s-hBJ f dizdzts
fSHHPO¥ Is off dzitsls! Hs ML gD dzg B H s d §) ®
mMBteOM" 90t Is (zjkH)yjd ¢. m., 2005).

10 fittdsH ojcjlsOydd twoOfmlsjddy td-mo
500 c® oftH': o dOUOd d& 2 fjtedH tOL
HeMisdOCOPFE O M dz0tOMisOdzd j 63 B ( t5 dOGTMd O 1s d

ltojHEZB Stotsydz 2 mMBtots 9 tSHT tcj ¢ s5d3d dzk
f sfflg dedets, Mmdedy OW jyJHdz] o dets Mmdzs?2 L Olstsy
B' ifdste EZHOdzj dzgdWw o BHT mM Yy St Wdi@syjb o
MBptesMmdzs?2 Mjlsd, yYlsts o MQdedijods misd ip@&.0o sy H O

1 JteO0OydsdzOdzy dz" 2 ttOfMmMrotH GtesMmdlsj dz' dzts?
¢ fjtjotelkzL ¢ MmMBtetsmdes?2 Mmjlsd, ¢ LOBBGG
Ly di3jdz, feddjcoshdn ¢ todhtse sdgzds SOM@E«C
Mo sets fMjotssEsslsO

[ dzv  f totste O ) k@ ddegP™s B jlsRGHAEQ tc Ols Iz tc €L 69AML. H [z

I8 dRizsetsdz] sded dz stfebd BOHz) detF 2 3 Is j BY J tcOls
tc O jigds[ 2 iy dls @5y 2O C id BOdz: dzt=327, A & tdaj
s Isd &30 dz' dzts 2 Isi BY J cOskztcj oMM~ BY dz' ,f 5O
Bd dzd BOdzdarts24 0 j dz22 . 1 tesHBdz dIlsj dz' detsfyls )

2C



edMO o LOoadMddsEHMBd Hitzp2 MpB&S & | . ¢ . ,
2013) . I f ®OSHIdsCo O tafffii) o' ttOh do Oj Isfyw
otsf! B tsdz! detscdy § sz HokR dzjls RBdzetsgtsd@j |
f sz B zdtstcOlsdo dzsets tsdzv HO O GCBHO,
Bj ZdsteOlsdoe dz 7§ sdzv, fsidzj Ctlbtster A,
ZOMmr h jdedj Skd bktets?2 MtsmlsOodw jls Btsdj j

ststedzj ©8 O fdMmlsj BO ted MO &yl e @OOWw o
ftedHOBsysssteded td MO dzj o &S ddzf s dtc @ edf
fl LOkty djddjd dOAtsHWIKMY o § OFN%I5 datfipks.
4 ZABOL 9 dIsOw Ctstedzj 9 OV MdMmilsj ©BO teOMiIsj dzd 2
M smtse dzsmis* & sBkmMdzOo dzd o OjIs Cor sy d
B3 dzj'z®@dzts § dlsOdeadw . g dzv fser h jdedw 5B M)
Hdzv jiz@llst dzj d3j dzlsOdzd d o tsmMmilsOdztse dzj dzd W
o' desMO ks Oj &3, dzjtsBAtSHd®BS odsdl: o
1960Qzdzdzse 1. ¢., 196 d3jids@iddaz o 11 ., 1
WOoLe jilsOoyded{f fHteswodvjl ©OL ddydlzt L
o dztsfd d3Bt&j dgd2s dnm odH'T, Wttdr , Mfsmse "’
Codzd ud Misets 1 dzj R ipsBo o Y desBdef MW tco d§ J te
Yo jlsjdzdwwC 6§ f '9j.16)1.961 5L ssBz MdMmlsj 8O L
{ sdzdets s ¢ wolfHstso df slstc j B desflsd tdMO o 4
feslswy jddd ofmi2 ojcilOydd.

1 Z20yjdzdj EHtBtjdd?2 HA&Y Skd skter tod
fsdzdzsets B dzj tOdz' dzgsets EkH BBt i i ls @ d&ef s
sls sy Ow f(Jted oded M dedd ¢ sdzdesets Nt s,
@0 jdz 92%, dets jfdzed dMmCdzs ydils: OL sls, &

S. R. , 1966). tdfim ItcjBtsoOIsjdzjdz ¢ OL BIst
Cdz szter (t OApB®RE® [.1r., LOO02: zjbkHuy]
2004; sdLddzy& w.1., 1996,; 2013). ¢ dzOd

[dykd (1960), GHJj ESOLOds, vyt ktsyC
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MeMisOe dzv jIs o Mtej H R 1o, BM(% 0 dzj ) dzdfodp iz §
FPtesy OW Nis, fwddwvlssets L O 100 %.

O dz2OdzdL dzdlsj tcOlslztedzr = HOdzdz" » HBSCOLT @
fiesdLotHMISo O L jtedzO tdmMO HJSCIlsksls dzj ts
Ldggsd toj MztemtsMB jtoj e O hdrn Isjrdesdzsed?,
HsL ddzj tcOtdzj dia]f T, RifsBmMseMiseazs h da dzOd Bt
f slsj dzyd Odz! dzts 2 ftesHEZSIsd o dasmils d tcd MO
BJL SHfiiBifdzsCtclzy O h j2 MmtejHT .

1. 3 betets! Csdzsedyj M Ow LWWJCIlsdo desfls
B Odz' dzf = EZHtsBte]j dzad 2

Isftetsh) tOydtdzOdz digced dz fom @ df jddsdordzddsdi3
ftoedd3j dzgj degdv BBddzj cOdz! dgr = EZHBGBt] dzd?2 flsOc
otsftesmMse Ctdlbktc] dessmf smtse detsMmisd ¢ s.
dzOff tc ©o dzj dzd 2 W dzw j Isfpw tcOL OB BISC O
1 dzj eesffedds,j ¢ OC sdasjedtyfj@ffdfr = MdMmlsj d3 kzH
R. ¢ . , #40OBjIstsoa O [ . ¢.tg. , s 2APOS 9p .[1tahrBOH 1
Cdej e tsMB J t6d ¥ ded d fted f§tsor " jdzdd f dzts
Ctsdzyj f ydj 2 toj @iOdzahds of @dsdOls j Biz) dz" = 1 dzj d3j
lted 1 Issd3 o tww kD] s MBS L OlstcOIls  ftedB
Bd dzd BOdz! d" &3 ted M SAEOE Og B W Mtzj dzd ¥ (,RGLEY Oo
st hdrdz ,1 .2011) .

4 5 ¢ dzO fy dats sftcj HJ dzj dad ¥ : ¢ ¢ ZHtsB toj dac
BBd dzj t ©Odz' dz" | d ®sttcOdzd ud M dJ o J N j fidso O
dzj sB A tsHJ 3" j Hdzw tcOfmlisj dzgd?2 1 dzj d3j dzlsT ]
fdlsOIlsj dz' dz@ = o9oJh jiMmlse dL f syor d Ekdzkzy

g4 Qo ykz¢ . 1., A d dzts dzts o . ¢. d Hi. |, z
fdlsOlsj dz' dzr 2 tjyddzs ftsys d OB, Uz BB tzH
fewdBZdse s d fsptsydesets HJj2Mlsodw. S 1 J

Bsdzl hddzmlsets tstecOdzd yd M drm EHBBt] dad 2 .
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[ detsetsyd mdzj dedzr | dzOkzydz' j d ftesdL o tsH M
o jdzdyuddz® bty OW L jtedz® tdMmO d&zOZHJIs
o dzj MJ dzdasS B tc § dizdf 2 . [ Mdzts o dzOW L Ctsdzse dyg
BB3d dzj tc Odz' dz' n ZHtsBtc] dzd 2 ) Octetst S sfdfmls
fidtemyfjSdelz s Ml jujddy ®©Oodatse mdw 1 d
byOfmkoks hdo o Stkc o tsistslsijt Ojldjidalsgss oaj f
1 dlsOlsjd dzr j ojhjifMlsea®, o' dgj Mjdede j Etetss
gL ftsys’ LO ftjHjd {Ssmdmjdr, BjLO
or dgsMO 1 dzj B dzlstse  3d dzj & @tzy @ agis sy d 5O
LdzOydlsjdz desj o' & 90dedj dn Jishaeso o i
HjdzdstedWdSOyYdy d HEked] flsjtd (stolsk

ZzOhjdeS s 1. ., 1978) . 1 slsjted thdatse dz
otsLcOMIsOE Is o mdzj HMilse dJ dn or h jdzOy
dqdaW ddz' stcOydesdzdzgse s MissC Osbddgto du i tes,L d.
l . ¢. , 2003; zddz dzgdStse R. O., " yYyjo 1.4y
2012). 1 ilksd@dz MsartcOdzj dzdd + SBdzSEd Yyd M
fdlsOlsj dz' dz" = o jh jmlse ) ftsye J, ftsor hj

MisteOls§ ¢ d yd MEjsBdzjlHQra@g 3 [LjO Halgehyjag sy o
fsyoOf f orMSdd ktesods &3 j Misj flse j dadets
B dzj tcOdz! dzf = bkHtsBtejdzd?2 G tSHHjteydo Ols! B
ojhjMmlsea, O o fYtysOn M dedL Cidts jimflg jufifle
ftojorhjddj §omskfdjdd " §dsOlsjd d' 5 1 c
flj iz MSCsotsLw2aflseo jdzgde' 7 Sbkdz sk, ML HOSC
(rjtey0Ooadds, JI .M., 2000: Jdzkzada, ..
Bdascsdzj sdzdf " stse, bkitdidud®Oslsdt dt
1550% ftodBOoCd EtotsyOw L jtdzO o L &admd
odzj Mjdedwv OLsIszddz] g dezBtecj daczte 1 . o, 1971
MsOe ls. | 1976; RGCGAOIsj dz¢ 5 & . R. , 1988) .
Ctotej Slsdtoks sty sl foys ™ d GtojHh
LWWJiCIlsdoadz HBLT OLtSlsdzyr » bkHtsBtejdzd2 o L
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tc 02 sdzO tod i EfipjOv. dzdiwts aN Q) dzad j HBSL ™ OL tsisdg
Ce/ e sBBsftede j Misd §& af@de>hils @dedhy o sof t5dzj
fdtedz? Bd 5L 5d3. O IsOCY Btsy j BdfplsiLwe Ok ©
o' osMh jets fted dLB'"IsC] OLBldtsets f dlsOdz
Btsdzj L dzgj setstcdzr = ctedBtse (Piriculari a)
Bjtcj ootejyHOB sMw Htod Mkzrte jwna.

dLtsls Hdzw fflgfjs@RdA v ¢ BDO o Iz i tsp|is jdd@~as®L Isdhn
SMdzso dzsads © S dMmdzj dedzts?2 d o tsMmmisOdetso dzj dz
f5¢ dzsh @OMAsY dedw 8. [ H &ZOS &, d2O tcOL dz &
WdmsseduyjmMSdr e j ddshisj?2 d Bdtaddidy
tc O joasf W 7, sBEZMdzise dzj dets dzj SH d dz@igdsota=)jls dzts &
OBBIOYURE2 YsttdOd OLskO. 10 d&Oyod d
ftesdmnsHUUS] o dfidgls ] SCdMmdzdIsj dz' dzr j ftosy  f
OCIsdo desmis! tH j i} OO dEsfiE S MdH OL .  diO dPOjL tdzdzCE
Hsdidd dzd telz ¢ Is dlsojt=ify fiplis QzsotctsyJ Mmr M or MsC B2
(¢dzi " ddzO [ d#O, $ vlEPEGdz [t cddzO 1 . 4,
Il sdzskOjo .., 2002) .

RA34 4 5w RBdzj ded 4 | Ylbsts H dzW fpd dals § L (
o ts ) Mdsl) digelzOVv W stceBZBOOL s Odedsdflsr dzgj MYt
tej OCyde f Cjbbtctokzff ORd e Oddyj MSda ¢
Mokl zkmMdr OB desC dMmdztsls ded o tsMils OdzOo «
Oidi3d OS O. J BsdksHT 7 t©OMmkjddvas OCIKd
o smmils OO otstEdcpfipdr) dzdz" § Wisted3d” OL SISO HB O
Btsdzjj fLHddr WOLOR dr OCIsdoedzsfmis! 9ot
tcOdedzj &3 f jtcdtsH| tOL o dlsdO®dzdzzQ# dete 2z jhn,o OF o
oL tesMdziigd Vs Ol stcOls dzts?2 W stcdgj9 6 (2m O td Geddrtsdy s

(teréddz 1. 4., 1963, o¢dzjhddz .1., wd3jlsC
J sBh jd3 adH] LOCtjfdzjdedj OLBISO L O
fsye " , MsH j oy OdzdY BeOdzdyj MEsets o jnj

OBLH]d 90 @3 ndzSdedz] detktic. ybthlsOL tsls Odzdzd Oy
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Bsyd o d dz’ Btsdzr hj LOCtjtfdwvjlkmw (~ 40 %)
1. [ EtcO§dde. , 1984) .

UtcOdeMW ste 5Oy d w Sted Odzd yj M¢< dn ftsj v d dz
i tcj @ figlds ) o dHJ mMdzj Hize A j 2 MR jdPO® ¥Bj
O di3d dzts € d ¥ ddsig[ H O3 OefIs to d Islzd 6 tc Ols T . dbL tsls
COld s@@BdN\ddzts fsecdish Ojishy d ftdmikzlsMmise
tcOMlis § dzd 2 W sted3d , Bsyjls sOC Y4 L WOt§ tesdg Jif .ok
1 4 8B A3 dzdzOw W JECMOydwy Odzdstsded 2 des8ts YOMmtsk
sBh jJets € tsdzdtfdzj fdddas@ sL @ S p 52 OL SISO kZH BB
1L Ctsdzsedyd ME 52 ssySd Lt dedw Btsdz! h kz¢¥
Wdemoydw Odsdsbwadzy j f toj @L IS tsls 9" B o
HyddstedW¥WdSoydd d dsus@c W odpazdivinls scdgiz &3
(ststejdz Stso 1. ¢., 1BBEB; ¢ Vv BOG! His. 5., 19E¢
[jwejdz ¢.¢., 1989).

t 4 dd3 f smistsw dzdzts 6 5 L Olstsf dzj dad W i tcd
f oHfdz" = Wteds OL SlO: MsCteOn j dzd & dzd Is tc C
O3 ded X et .o J dzj Hj dzd tHAdMdzjOL SBIs SBddZO tc Iz
ts ) dzts o dzts dizcp 2 dBBA3 W tstc d3d dzd Istc Ols T Hs €
ftocOCIsdyu MO e BIsmiEls,mulz MsH | toy Odzed jAslztsdd &
W stcd3r O Ldsjfdgs 2d Cjd iz HjizOdes o dIs j dz! des@ s
dz@Bs HOj Isfmw Isj MdzOwY oL Od d3ts 0w, L8'8 dids tdstety als
(1dStsz0joa0O w.¢., [O02dO"Njos0O 4 .f., 1976

vded ) 4 dzd 4 s C-a Bidd] s @ dizgts alafls | dzt degsets f SIS g C
ftesyd MM IstcOdzmMW sted3Oydd dzdIstcOlIstso j mzs dzO dic
f gdew ds OL SISO 9 GcOLESSBOL dzs?2 W sted3d . ]
ftcj otcON OjIsmw o OB dzd2dzr 2 OL sls, BMlsOc
WBtedzdd dBsdzj CdzvBdieis 53 . OL SIS @ s(daEdyF S. .,
vkte 1 .8., 1983; [(RBLYWH. I .v., [ OHOLSCt ¢

legimr ddbtedw dscOoydd d Isy fzzdasie d vdddar
ZHtB tojtHa]j2tcy G - OL ls  a3j Q ZdRtcded Bdets s & st

25



Ylsts tepkmMdzco dzdeo Oj s tlstedyOlsj dz' dz@ 2 B OdzC
f dizscHBBtecsHdY Yy d EZtedyow (1 O0dz CStse I . A
10 thdetse Oded f sdzlz yJ dzdz' = tejLlzdz IsOIs
fal stedzsC 2 tcOMmMlsjdzed?2 o WOL) Heobkr dzOMistswh
1971, t Onddise | .1 ., 1985; 1l jdztsL Jtetse O
l].v., 1990; sdLdd ¢ w.l., 2013).

{flsd i3 L GYdls dets 6 s t Jox o o3 OffHtsj Badef d e
5§ - des g€ afdhu § R jdfpod Uud © Of Is MfGsdzz nyj wzip® iz
Ftctso d§ 0 5%/ ¢ O, ftod {Isd3 RtBJBYD GO (st
[sdkZs¢s89 [ . 1., AOQOdvd |. 1., 1985; [ Stes!
[H dz0 ¢ t=,Is tsdfj datizj M jodzd OL tslsdz' = 9 g H thistf jodzd I
fded 3 § ded § &3 lizde sty P Azts MO MM " jldajods LG @y jd& s -
Mdzdx J dzdj &3 Y dLdej HjWlisj dz' detsfyplsd §r dzt yr
L OBtsdzj 8 O dssflsd t©OMIsj dzdR; (rfgwsed d dzt 1 v,
g i3jdedodz 6. 1 ., 1982) .

4 1 Cdzcedy ME¢ts?2 btsySd Ltj ddw, H dzw
fMsL HOdzd W OdzO1 totsB dz" A Emdzse d 2, yJ dzj iy
mMswyjOoh d 4 Ozdssdzd 2 dzr 2 d OB@BqHd 2 OL Bls:
¢ dzjtedgdscz’ § Cifdsdiitgr j 0L OStej fdzwesiw o f
teOMmlsj dzd W 3 2O feslswWy jddd ojcjloOydd.
otsHB2 Jdzfino HfjwEfisitdw S Oydd, Ukt &yl
sCtezy O h j2 MtejHr o Eakuhjded® toj yddzO
ded ldstas®d  H J digcf{lactizf W d 3 B OCIsjtedWw disd dHil uJ
1L IsOf se:

1 NQY 1 NGY (1 NO) Nof  Wo.
(dedIstcOlsYdzd stedlsY cdfsdzedlstcOIsY L OCdMm: OL

I st sz 9 fwOCIsdSj tdmtsmjwddwy ftcO
W s ted3r ZHtsBto] dzd 2 , 35 WCECHEC O, dzd Idftddsiidlf ts dzO 6 O
LW W ekis 6 s o kEmdzcedwas tttsh jdedw. RA3J 8 Is
OLtslsOQ s &OL dzts 2 W st d3j Bsclzls ftotsd mn
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OR@sddw ds¢Ooydd d ddbsedvdsoydd (vydydee
1 4P OHddB yH 3o MY dR008).. ¢ .

[Is HjddltedWdSOydd oy jls i jcetsHds I
OLBIO D% L WSO dBddzj cOdz! dz2f = EZHEBKGJ C
teW HO dofifrslgidajts? OL fisBj el HJdzdIlstedW d & @1 dzq
ftodd3dd dz2v j d3" = OL tSlsdzg' » EHEBERdGETI S ¢ fzy N d
1985, 1 sysc Ot 9 .1 ., 1986, vOklsj dzts o
[dEkzso ® ¢.R., 2007; sdrddy ¢ w.1., 201:

dtstsisdesh j dzdJ MC tstedsdydstyB et Wiufghfts od  d3c
OHEs O, sftcjHjdwjls ftoj sBdZOHOdE 5B dztlcst
odej Mj dedesets OL SISO EZHtsBtj dd?2 d dzOdzd ydV
[ @ d 3O dz! dzOW M stesMmis! ftotsyd Mmtse d3d dzg
Slsdzd WOibsmw o Isjudddd 5 Hdz? {§sMmdzj o dz
fjtoaHojdstedfj HJ dzd (& sl OE Mtsd201 1) .

J &ZOMmistsw h j | o tcj dgw tcOL tcOB BIs Odg 1 ¢
i to d dsipcflg OL silsdzr n ZHtsB toj dzd 2 f t£Hz dz'inlg teias
B jimfFEd @ o M) bOMMEteds &3d, ¢ Odzd 2 dz' Bq
FHsBtojdzdw dsd o' MsCkzr Lty ©@Bazsmisy tcj i) fsdzg
~-stes@jmBets fwsHlzSydd. 1 MmdzjuMmlsed] Istsa
stcj Btso Odzedwv € ktosodzt  dzsHtstetsHdW  syo,
OotSLHJjdz 90degdw wodzw jlsfpw flsddBdL Oydw d3¢
o dzj MJ dzd Ytc O dalzdiziz = | diHts B toH dzW i sdzdets G 5,
PHtso dzj seo tstcj dzedw tcOMlilsj dedw 1 dzj oz dzls Odzd
1 Cszsedyd MG 2 BJLESY OmMdesMmis( . [fted H] dzd
HsSL Osd oi3d deiiREOEzi B8 6 dzd?2 © L Qo dMmddzsmisd
f syes Wo dzwZ8sOnvw ¢ 2/0a00, 9 1Isdma Emdzsedwna

Lijted®5 18/ c¢c0O0 (sdrLddzy & w.1., 2013).
15 3dej dzd® R . | . ldydje0O0 (1977), o f
ftedBdzdy O h jesmw ¢ |, st lsd &30 dz! @K H S

N1g0P150K 30. 15 HOdzagkzdg 1d. HtG. (19-8 @&z lsai® |
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Mzl Gt § suye O s daCdz] of]  fighs{Wis dP O Ldpals)dzts o3
B' 2O i) fttde OoC 0O Itslsd, 08 u/jds@zO 115
fsor h jdedw HESL WsmW stcdz” n d C Odzd 2 dz"
L WWJd Cilsdoe dzr did .

I O3 dz' 3 olgsstslEs, 5 Bda ded ¥ dMmMmdzj Hise Ols g
iy HE tsfdzts o dzr o3d 1 dzj d34 dzls © d3d fdlsOdzed v .
SflsdB3BOdz dzf 3 Msslsdesh jdzgdj 3 OL BISO d Wt
Slsdetsd s j Wesdgisd fMsMis©O o {ifjded)cHs s dRBO ts &
17 %, i oo WY d dzls § Is diug ljSdepEdso dz0 o 2 tc
ftesHECIsd o dzgts fiyls dz@ U0 P dZls)j ®mtOS A dz2v ¢ . 1 .
JEyh ddz Mistsisdztsh j dzd j dg HEsLBtclf ®zdoff Otadd Wis 5 O s ©
d Ht. (1973; 1978) wodw jlMmwbkNt1da decEj C
OdzOdzse dyder 2 oroatsH EZCOL" 90jI 1.1. 1 0IsC

Il stcOMmMdzsH OteME BdzFy § te@F L jdE@s odfldiss fits § sy
Mo scBstcslsOn  sH todinte FEOHEISEHzPY o] QO J § t
Wwisdzj f tRdpdas @© dz' dgjsdzdpv bzis BEBEKN T T &3Ot 1 . v
1975; 1989).

l Oy des Bl IsdIls Ylsts iy HEZ 1 dzj dzj dals ©
Cslstster 2 ftoswodzw jlsfpw o Istsd3, yYlss dqLB' IS
s &3 MO &3 tslsted yOlsj dz' dets o dzdvw w  dzOd3 titcts 5 1
LB Iss¢ OLESISO By jls "L oOls HJWduydls
BGHsMsOkBS OL&lO, SOd ydvw, &Ocddv.

dststsisdatsh jdedj By HE 1 dzj a3 dels Odkd 1 d Is O dzd
CsdeC tojIsdzr » fsyeo jdeder » kEmMdzscod?2 d BB dBC
shdatizd @ BBz htsets tWHO dhMMmdzj Hse Odzgd?2 to
EHsB G dad Vv -4Cc¥ BHigS : -8B Joo Pic d 4 § =5 odddj fipisf-fj o3
20% 9 WOLJ] o' atsHO 9o ItekzBC I, 9 L OadMm(d
ftejHh jMise j dzdzd € O. J B sdz! hwd dafJs® § d3JtaieHttod
sflsd zOdz' dz" j HisL ' OL slsdg' °» gl tsBHIEdAE]AR] 2
fsofjdddj dBYJls orLroe0Ols! ftsdzjcOdedj f sy
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Jewlm tdoOdedj, O OCY] BtcOyJjdedi tcOMmlsj dz
l.r., s OMm! v dzhoe OSkso, 12002; vHyEalz ¢.
2006).

| SHtsoz¥ HBLE OLBId -~ BkZHtBi]j dzd?2 o dztst
d 1/3 9o fHiSttRCE ZOUYUIEBJEEREN pdgG s H 5d
Hizso d2, ME EZOHT 9 O h dafmw d&O tedMmMeo sdgist sd
olstclzt YHOCBtdRCEZ o WOLE CEMjddW.

rdzv edmMO o0 des HftcOQoddz dets orf BteOIls! W
CGdzOo dz" i3 tSBtcOL tsd3, OL tslsdz" 7. 1 tod d3j dzj dad j
HtesB dzesdz dn o dzj Md dzd d fcsCOL" 90j Is, Yls
My sfigsB nls iz &zz wisdz' " d - ftcdB Qo ¢, ) it
Odi3d3ts dzd vBdzts jr tedsdzjy Mj dzedj OL Blsdz' = BkHESB e dzd
dzj ftesdLotsHdIs] dzt dgr J-1 4 ®isffisd MBOB HZ) dzdz® 1
odzaj Mjded jds oafMj2 HEBL[ . His, fidyjls @Odzq dedzj M Id k
l . 1., OUVHYyBaddswhdetye. ,r .M ., 2007) .

4 COYH'"d3 CBHBAR otLOMISOIs Istcj Btso Oz
LWWJClsdoadetsmisd §tedd3d dad dedwV d3d dz e Odz! dzg' =
ogetc) dzdw dzOdB Uz J L WWJSlsdoade" » Witedy L
o O dzOW tc s dz'y d I tedvds@izlf ddgj ¢ M dzts d3iz d3d dzj- tc O dz
dzd Is tc 5 GHRCES W MsH j oy O j 2 OL s, WsmW st
dzj cC stcOMiso stgdpdix2 = tHeEsj Rfpdayd o O h dn MmB OdzC
tcOMmlisj dzd 2 . 1l 7 oo w € shiglaydgddds e Oy d w H 2 Ml
g stesORBsY sMcd, S Gkt - “BdBE 6 dd W,
Octetsaddi3d ¢ Ols EHtsBdzr d3 "¢ sH Uz Res B Y S M S C
dzj 5B R tsHJd diigtsyls 9 dzy Mj dad W His sdzded Is § dz' dz
L Ctsdzseduyud MEts?2 BeBMIsOdzetse € d .

dsYydlsojbsmv ¢fjtemyfiShdods & f ted ddj daj ded j
OL Blsdgr 6] dzedizsB o Istsdz y{ W tizip di3@ dz’ dsisiugj dprdddzt-
MeHjydlsmw COC o oBHBKOMIso tSted di3gs 2, Is ©
mMffnse Mlse zj Is MsCteOn j dzd & or a3 9 Odzd v OL
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sSBXEZOHOjIs fmdzjHj2MmMlsoady s d JVY tojH L) ~dz
f sH dddgcdzts sBtcOBBISCE ftsyer .

1.4 ¢ctetst Csdzseadyj M OW tetsdzr € tej dgdad v
Yy jtodetsL Y dgdz fsyor sk Odzd r Otc@AIl§ Mo C
Cto dgalzd € sz 8 yNds o jJdL ded - S Bdzdyj Mlsoats HEST
Btsdzj j QzOXgh s¢adw o ftsyeo O lted yOlsj 8z dz

1 dZz2Oy ded?2 . 8. , 1971; d2dzj tc 9B8,. ,¢ ddjr8d2dz
z2z¢ddz [ .[ ., zZzjEkZHgQPHACHPYMO ,R.1IO8,7;]1 Odztso
Ht. |, 1989). 1t CtdzduyjMmlse lz ,te Gsfziddg f d3ta g tsz

o ctokzff eejday i HozHBdz dgr | tOMmlisj ded W)
1 dzj d3j dalstigts ¢ H ff OB sH stetsdzd, roth, s O,
fsdzj odyo©, BOBRBBEZS, Bomwdedyo) .

4 kZtosyOjd Mmjd MEtsatLwW2flse jdedzr | tcOM
700/ €& Ctoj digdedw (1 OLddzjodyuy 1. R. d Hts

Mati chenkov V. V., 1999,; 2012) , Yls ts
BOBzj] d3j dzlstso . Il T MsC Ow tcOMYf tetsfmlistc ©dzj d
sBkmMazsco dzdo Ojls | ot of Qofiizieiy ig & tf ts tieo O dgdw
f sysxoshida S., Javasero S. A., Ramire.
Takahashi E., 1991, 2002; Ols" yJ dz¢ s 1 -2007;doHme | 29€ 03.
2011).

1 60CkdyujmMSd omw yOMmk: HeMbkzid 5 H&E
CdMmdzslsr )( Hots OOWe | d&ZOStHdkMY o dzjcCts
dzdh 5% o {ftye jdedesd3 tcOMmise tstcj . t Ofmiso tsto
sOCyd YoddSt] Bddjorj Cdmdslksr ([ Ol" ud
mMismse jd MsdBzddtess Ols!  jMlsj Mo j dzdz |
e@zd ydzr § Mbtej M, o fsdzd¥Y Isjd3 MOB d
Irwpgak, ybts HjWwdydl SCtwjdgddY o fsys
Meos2Mise ©OMj dd2, ylkts BEMdOs dde Ojl f
l.1. d Ht., 2008: sbkddL@®o® .. .m 20 HA). .,

3C



tdfm wedwjlsmw Isdfdyds &3 ¢ tej d3dad J20%f dzts
Ctagedwy ls Mkzats?2 d&OMMr , or dztsfm 1 -Az8 3 dzl€(
(Panda A., 196 2; dbdzjhdde .1 ., z2k2¢Cdd
(.} .ihddedny . ., 1993).

4 SHJ toy Oflzdgged WC tciizh j Mise j dedets d L d3j dzv j Is
Cstedzd MtsHY 6%, ls -#§)578p Oztp, idtd FUs3' , w0 %, Bl
LJtodzs®01F 0, 020 MmMEkratt?2 dOMMmr, (WHUB 2;d dzgs J o
2003).

J Btsdz: h ddzmlse j] MdazzyoOw s f tsH az »Fdztstetisy o
SstcOMmdzsH OteME BEets CteOW dzg HESMISOIlstsydats H dzw
Ftesy OW L JjtedzO tedmMO. [ dgj sBrBHJBSMIS { t
oBLHjdz a0dzdd ttdmMO ECOLTM oa0Odzd Jh Miyake {f tot
K., Adachi M., 1922Suzuki H, 1934;ScharreiK., SchoppW., 1936; Miyoshi H.,

Jshii H., 1960; Mitsui S.Takaton H., 1963Y os hi da S. , 1965) .
difpdzy H S UAW@® ~rHESEC OL OO ddes G s ZOdzts 9 s ls

"Btedzdteso Odzdy bktetsy 02 dzsfils (), IsO§. d ,  dirOr
SavantN.K., SnyderG.H., DatnoffL . E . |, 1997, 1 jteh ddz 1.
[estetso © [ . [, 1995; z]J AHN9j6dz d¢s.imlzj,yJdodd) M

1 © fMsH j oy Oded j tcOMmlso stcd BsG s Cto 3z
s tcjddgtsdg] odzdvw dzdj dBsclsle s @y Ols'H J fyts d i bisls
Odzs d3d ded v , CoOodz ydqvw d yJjdzjL O. J CdMmdz -
d ts dz SBteOL ¥ Is dzj tOMmlse sted d3" J sMOHCd,

COlsdtsdets o, ssecHO CO¢ sCMdH" O dz¢ d3d dzd
MisteB yd sdadats 2 gzt T {5 ipdhds o s tofp dedets ¢ s € 1BiDd3dzd v
wbkdz WOIsr, BdCOtBtsdzOlT d ¢ OteBBdOIsT Mg

CtojBdzgj L jABBO d or LM 9o0O8ls jcets tsMOYHJ dad
gqdzd SCMdHO. [tceOdedyj mMStsj ojhh jMmbets, t
fjejkzgde@ &2 § syes On, IsOC Y J ftsor hOjls
fiosdMmMrn SHdIS LO Jodjls osstEidAEOds® g H s o )
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9" MotsBsYyHOE s OHMsteB dtotso Odzdz j dzO0  dzd -
( s OBlQjlsdH ¢ O 1 jwdzH d CLfI9 8 9) .

l tod d3d dzj dzd § € to d3dzd M & SietfiipjoazQAs ez Qizc
CBtodzd 2 tcOMmlisj dzd 2 , dn OHMtsteB Jtelze N j 2 d
seff ] uJoOjIs BEZOesftdWlilsdz § Efmdzcedw H dW
fdlsOdedwY dL f tgusr. ,( slzH7dMEsNGRBenL.D. Haang Chi
hualL.D., 1994;YamaguchiT., TsunoY., Nakanod., ManoP., 1995; Matichenkov
V.V, CalvertD.V.,SnyderG. S., 1999) . v M Oditsalaiz] dts,c
orlsj mMdzdIls - d BemW @ls IstczH dzstcOMilso stcd dzr -~ W
mMetslse jIsMmiso s h da A J1828;SadsandolA K.N\éarmgleeseE.J.,
1969;Bowen) . E. , 1972 . loQs igsioder. s 1994) .

CCtszseduj M Ow  totsdz C toj ehmizy M Jjtsuuid odelzts L
mMfsmMsemMlsoakzjls ko j dzd yJ dzd sCdmdzd Isj dz¢ dzts
fih | Mise j dzdzts sdzOB fzv jHsj 2 igis & dh g yJdnCas Istsyc
BOtec Odzy O, Odz# d3d dzd v , d&3d HJ, NddziL O d H
mMstesdzydw, & " wCO) d ftejHSISateONOjIs (-
(Okamoto Y., 1958; Takahashd., YanagiswaM., 1958; Ponnamperuma F.N.,
1964;Vladis J. d Williams.D.E. ¢4zl 9P~ d flztsi
g4.41., 1969).

S toJ d3dzd 2 mMfsmMseMmlselzjls ftsorh jdeds® d3d -
s ts?2 ydosmisd twOmMlsjded?2 € fdzj cOdeds d Ml
Bigelow W.C., Pet er i ng L. B.&f HHGxzdzm 839 6IEOV)H. O 10¢
CdkzE?2 Ctoj ddded?2 dzsCOdzdL kzjlsqw o o©dH] €t
mMfmsemMiselzjls  Mmdady J ded ® d dzls j dzind o dztsfyls d
Emilststfipdsddo tcOMmis j dzd 2 ¢ LOBtsdzj 8 Odzd W d3 (
(1 stesfzs s, . JrRzYyOd4dfizCd a 19 78F., NewwaRdJi, a n
1989; o¢dzjhrddz .. . 1996). 11 wodzj dafs,
ZOlstcd j e3yddj d§, Odf 54 ssdzk © bkmMdzceaedwr L OMtsd
ddzls § defipd & d2yf dzdadz O s - Cted dgdzd 2 , Yls ts MY s
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Emiss2bdoddh jff L ORFdGI Ujo O [ . mo, m2003 3§ o34
[.m., 2003).

SOC sCOLOkd dmMdj Hses OdzdY, o tOMmls,
SOz H OMSsets Ctow, -Tioj4kded Mk Mts j P4
or dgsf) 1y ktesy Ovw MsmMsObd? j BEOBBS K Dic HUSO
MsHj ey Odzdw Ctoj dzdedwy 5 BeeOdOd3 t©dMmMO
BslsOdd yj MSdno Mmjdkj2Mmlse: Ctteded tdMOi MisH
5%, d&ihRo%Y Mkzots?2 &OMMr . ¢ dzjsh dHolzdd 19 8§ 2.)
f sdzdzts 2 M {f jOdztof ICts tadgtidz te MO Sitsj, B v ftptstzt
6, &fls B, 1%, Btk jddz' = L jtedzso CiA53, 0, (
O o YJhEwr flsj R, &Y% MEddh o . 1 J
Je" k8¢ Ctoj dBded™ o dzdMmlssmis B gl jdeEem lsigfo fiL
td MO MmMemisOs dv jls -10)reLlSs j1GMIs% | GEE & o
(zdikzHdp.Jdz , ¢dzf "N ddz1996) .

1 iMdsstewy d&zO@ L dOudlsjdz dF j o9O0dzser |
SteOMUsCHEE 5 CtcOW, HtsHadyde j Mmtsj Hddaj dad W
o jCjftsdadg 2 fjtedsH ©OMisjdd?2 tdmMO (sd
MH ] ey Odedw Y BHOdY desets Ctoj dgdedw o  tsyo,
bidzso dwin ) tOL dzd ydz' a3 G tej Hh j fylse j dadzd S (
Jqsj dzdets CSbkadz kO todmoO, Clsste’ 2427 i ts
L d&zOudlsj ddygils o ®Edz s OCdd3 sBEOL 5B, §tedds
ROl jtedOdkzses dd&jjls Bod "] L dOyjddgddij datsc
Bd dzj 6 Odz! @imlevts off difissye j, Mmdzdy § dzd v d dals §
ftetsyd Mtsgdzdd fipsddey dz! d©. Ztetsy O o ted

1.5 CCtdsedyjmMSdy gosfmdiumlsody ftod dsj
o kfMdztsedws ttetsh j dadw

dClszOdz dzts?2 ftetsBdzj Zs2 Mo tej d3j dedets G s
f dzsHstetsHdWw f§sys, §OC cudisitorsfndfiptsh jdffls o t
fsuysajHils §&  Mmdad>y j ddd ® ) jlolis thySORndEa iis? Mils o J de
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L @dls, tctso dzv fticsdL oasHMIse O COoOyd mis
COsoOmMstesW dud MEdd3 dL d3d dzj dzdvw ds o tsCtclzy (
I sBtetso tsdz MESRIs dydz Ir...1 -1, 1990; JthMkzHOteMm
2006) . 1 O GMmilzls Ols dzdL S 52 Chkdz skt L J
Codelstctsdzv . CIsd ftosBdzj &3 tSlstcOfmdzd Istej B EZ*E

1 4 s Istow dz© o MGz L WWJClsde dztsfls
d dzy J dzj tedz" n o n fd misd &, fted s f
Ctsdif dzj € Mdzr n Modztsdyger 7 L jdi3j da O fn tdsig jdezok
dzj B zZOcG s tod W Is dzts § o dzd v dzd J Hdzd s dz¢ dzts G ts
fsyo ssBtcOL 59 Olsj dz' dzr § ftetsyj MMmr d L Od:
Mddz MECsaBLY2Mlse jdedz" » EZeHJ?2.

Il 3 dzj eOdz! dzesds f JlsOdzdd tOMmlsj dzd?2 ted
fteodsHwIls € dzOthkh j dzd ¥ Bjd&ZEtsoatsets tsB d3j daC
ojh jmMlse, Ekcdzj sOs M drn OHj dzts Lifisdzls tc rY, ts iftWEXIs C
1 Ists@ t5,t5B MecjOdzd | i tels@dedn'm ts alzd RIS j o tcdzdg® s g
Wsfitd dzd tetse Odedw d, o Cidzj ydethys dd. Istqe@ ,o rfr
Wisdzi f dHOdzdL stisdsd3, o sds@inl dp tsizr 5O fij lsODy) dlds S
Oizdzd O ¢ O, Ylsts HiPte dlm Badf Is eSsMiE® d t©OL o dlsc

tc O @tz Mddzls j L Jtetso Odzdz' n BJ dzC tso . stsi W W
MsHj ey Odzdj &3 OL 5O BhisY &8 yotgyishid dAgEeg OR,c
(pdzj "ddel . &Ede [ . ] ., ZdbkHyjdetstptsBy. Jb. 1€

g C Oy J flzdzg X995.

lted otsLHjd& 90dedd tdmMO L dzG¥WudUsq iz iflisd
~rdBdUdMEdj Mots2Mbse O fosyer . [ dzdlsj dz' dzts
fsdzyj orL" 90jl Mdd desy Ef dzslsdzj dzdj o J tem
LS dLdgjdgvjlsmw dn otsHES tesded yo j dzs Ml
o shHWasL duyuj MEdma Mots2Mmise f syor6 0 dz@eOdizlsH] @jj
(1l o&tsle. A., zlstsdf jd@ 5. ¢.,19@tczB ddzddz rR. U

i &dz BBd dzj 6t Odz dz" n EHtsBtej dzd 2 ) Iz
Octttnygaz ¢tco'hjddd §dsHSsSHIY ftsys o
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f sdafisyj dz! dgs?2 Mmiststesdz" . 1 tesdL o 5H )IstdHsdz@RJ iz
shedls = GltcOMdzj 2 ~cddduyj MS 6 s5H JSis@ fizfj ,C M
Csltstcts?2 o tBh jBdesotsds 9" f2MSC ] EZHtBtej d

{HWEOCt o dzOMistsiitydmrastejddse didjvialzdtsy j foae
~dBdLOydd. (SCoasedud mMEdy §JomdzjHmilse d
COMMBOSEdo Ols! M Itejn §Ldydéo:  &isfipl dgis
fesyes"r, dO SCtltster n tsdzd ftoddzj dgw e Isfqw; o C
d dr Lo jdz v; o dzd W dzd J zO Bl j d3 i tots
LEctse ! | dzgHj2 d Ydotslsds ~.

Il dzdlsjttOlkztcy ddd jlsmw Bdz " 82 twWwH
dej G Olsfdoflasmdzy Hinlse d¥ ©ls §ted d3d daj ded W d3d dzj

(st o, bojddyjddj §sHodydsmlsd daj
Bd ¢ gy dzlstseo, MBHJjLyOMNdamw o f§ysj (Co
102Mmddz, R.®., 2001) .

[ Ofdzts fils - OClkdo dzscEts o sSigWitgvyj dafd ¢ 6 @

Bd ¢ tgjgi dzglsseo, dOftcddzjte, 1, Zn, wu, [ n,
o Hlebsed Mdzs] dr HiWIdydkOo (ite@thisOtcn tho C
s. . dzHxjdz Mt issdzse , d ). 8 jdiBOIOXE S tcd
f sevds! dzO0 f tesylg nn®, wislstsiufaal  j dzdj @fmd
sBlzMmdzse dls Mmdad % jfifd § L @ENtsds? sud@ dzdsinds, Milstcj |
(dzj HisMIs Ols sy dats 3z d dL B Istsydsts 3z z o dzO
5 B fctORMs o sSLHERO), OSCkdodetsfisd W jtedsj dzls
flded ¥ j deds*H € s o degsfisd (Kl oke A., 1983:
bz s¢ 1 .RrR., 1990).

Il Mlstej yos Ismw  jHJdzdyder § ©WOBBIT, 9 (s
wWdLrdyd m€dn Mo s2 Mlse f sye ) Emdzse d W n
HdtE? (skZHLddz 5. 5., | dzd} dpj da§ Beddgs, i .-,
f sdzj offnelz] Wftseo Odedw m d2O0 yYJ todetsL J d30~ HBEWH ¢
f syo j dede joc O I@tsodzj ggdz)ol o Oted Odals M odzaj My
WismW stcdz” n d COdzd 2 dz" A EHtsB 6 dzd 2, i ts
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o Oted O dzls s d, fndzd ¥ O dzO ! fpsB8QAddWE 7T W.0zH
] ZOGEtse jh jdMSts2 1. s. ©(jlddd 2R tsfmGn dfCc
fsdzdesets B dzj tOdz! detscts jdmhds B 6 Hed W dzglzl®
OctoetsdetsdBd yj MSd yjdeder = OcGtcj cOlsso bkd3j dz' !
M 49 Hts 36 %.

15 HOdzdz o sdgpS e wlf " Istseo  EZfls Odzts o dzj dzts
Hdzd Is j dz! dzts G ts f tod d3d dzj dzd W d3d dzj c O dz! dz" n

Mot ®  Byor (fdwHoejugjgo 1. 1., 1988; 1 s
Adskd €O 1.1 ., rz¢tsoa O R. R. , Smdztse J 4y
d ) fiy dzlzd W Oo lststcts o fs¢COL Odzd, Yls ts o Lt

BJSCtesOGte] GOIsStsa, MmMdedy O MW o dHJBOVY § Stk
Octcj ORI WOfMHsdy ckByOltsets d&dC tetshdztsy |
HisdzVW dzJi@OE @ dzdaisc 5 BOIs | od O dzO.

1o HY 5dzQuds@s) lsoffyL, By dets?2 ftedyuddets?2 k- EzH
wodw jlsimfvw tSBjJHdjd] Jjet fOntldscect Mot
(YdydSEtso90 ;ysEBAL199hDo0O0CwWdz s. [d. ,0H2091) ZH:
l jdazsegmse )R. ., 2004

tdm kZHBodzj setstedlIsj dz B AT tds d'LoiddfIsd@l3 IsH
Pteso dzv ¢ d mdzisls dzs pls dj HY sye . 5, [6H d&zO€ 5, o d
Bz O dz' dzr -~ EHB ] dzd 2 By 4 Is f shdzlzy d Is
CkzdzzmMBsd3 d mikh imlse jdzdescts § tsHEC dMmdzd ded W
4. 0 dtJdzso O ¢ . [BsBhje@(Q) tojLlzdz IsOIstse Bt
fsdzjora BYrilstse J dtsmjlsd, ModHjlIsj dzv Mise
HjtodafseisL sdzd s 7 f syes O Htod odzj Mj dedd
LO dsHteR0 dzjls ftodoe j dzts € Mdzelydj%dzd v Co@ Lt
Ybstsimg ded § d3ddzj eOdz! dz = EZHEGBW) dzad?2 daj $ ts5¢
o jfmso © f sYyo .

[ dzd s § dz! defs § f todd3sd dzj dzd J wdLdsdsedyd
z H §jdztf 2 mMf smtseMmlselzjIs zo J dzd wJ ded © ¢ dMm
f Ortslsdzse s Mdzsw tshdzso OdzdMUzfin fgo ki alzd ¢
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Moftcsco sy HOJ Ismw EakzHh jdzdj &3 OctetsWdL dud
[ dIsSsBamCOWw [ .1 ., 197 2; zdqdz dzgdStse R. O
2008) . 4 jHsjsd'tcsO N ff dzd W sOC scts dzi ¢ Olsd o dzt
ZHBtc] ded @ ztg PefisH d yd MS s dL o j MisC tso Oda

1 4 GOIsd o dats o dzd v dzd J HtsBtj dzd?2 2O s
Bsyjls or Oy OIls! v o LOCGtWLdjdedd 59 to:
lolstcsW dqtctso OdzdY o BHBj BBSH . gh jMmMlseakzjls h
Yls ts ftod d3d dzj dzf gz" ~ di3d Bz s ®tcj dzd 2 , dzOtclzh j ¢
tcj ¢ Ad®RY , sBkzfMzso dzd o Ojls L Octew L dzj dad j
Iswy § dz" &3 B sOdzdZOB] d Iss¢hdyds Bd + dzj &3
or otsHY Odgoafn MSHjY Odzdjd3 L Octew L dzgdIsj dzj 2
ftesdL OsHlfflcp] ©Odz d 7 kHBBEjdd?2 ( ¢djSMmj
1991; [gwzORj C., 1080Etse J.1., 1991
MsH j toy O d By we N EjfMR] dzlstse o d3d dzj tOdz' dzr ~
Mizf j ol M doQisHndzsdlg@ds @ 8 &.

l dzj i dedy o3¢ dzlp e®Bztcflzdzd? o HEBSL ] ~100 ¢
fsMmiskzy dj dd] o f§toysk -Ticfdj €ddz@®/ c-Q)OH
0,21, M3 880 iddfs3aw (1-4gBdmPdj ¢ Mj j1os7;y . |

[0@jdSts [.f. d Ht., 1997). (OMmyujls"
M sd L 5o Oded™ WM stedy © bkHsetej dd2 o
Cd-3200, Pb 16633, H-553 ( f dzOh jdzSts 1. 6., | ORF Ot

feoSCisdud mMsd ofmj ~dBdudmMédi + dzj d3j dzls’ ,
RZOr BHJIs@s B8H odd Y dzesd3 MsMmip sWwdzd df Oz tdatfHAC
[sEzL 8O | .J1. d Hte., 1991; 1t j df &

vOBldz uBBHjyOdedy Htedddimd?2 o Mk jteW s

¢ zj 3y @St w L dz.%(‘f/“é B 900 b o) as e L dzo[;;gs/”é Ao
[rhiwg 1,22,2 4o ddzj Yy 7-92

S OH d3d 2 50-170 1 & J dz! 7-32

Mt s o3 66243 o j dzj dz 0-4,5
stsBOdz' Is 0-9 [ dnH! 4-79

| OdzOH d 2 20-180 A d dz$ 50-143
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[ dzd Is j dz' dgts j f tod d3 dzj dzd J tcOL dzd ydz' w )
Bsy jls ftede jMmisd ¢ dLB' Istsydets s sdiz®9 ts §f dz jd
Wike O, Mmjtedes?2 € dfMmdzeEds d. o dff Hj dzQfStdss Y jldndn ™ dzjod
fAsj 5 f sHBEStcO fslse jlsMisokzs hdrn Wittds EZHt

Isorhjdzdy MsHjtey Odzedw dzdlstcOlstsea o f t51
d fdls' jots? ftedotsHdl ¢ wltedyOlsj
Yz SO d Y doetlsdz ~. Rdgl s dz¥ ts &8 530 @q Js Is @tz
By dls ftedo JiPslBEMN A, slsojtda 6 OMisOded® jets5 o

J tcOBtSISORr HBWHO Ooltsteses € OL Odzts, 1
ssC mdydzer d3d d3j IsdPlskzdzd dzdizO0 § & dzfseézd ¥ ( A 'R ¢ dzist
4. R. , 2006; zOtCtsa O uw. 5., 2010)

lted o34 dad dzd 4 mMkzd j oW s OD, 59 Isfij k& duidstc Hat
fsor N jdzdd MLy Oded y toCzPH § N, j ddd v fiafed g2/, L
Mstesdzyd?2 MtsH jtey O dr EZHBBj dd?2 (Wl st
M smMtsBMlso so Ols fmizh j Mise j dzdetsddlzd Wz 9 jodzd U g
COtelssW jdzv () slsOlskzj g0 ,5 . vz, fr)lsss@fipdk WRd 20 . .
1 slsOlkzjoa O 5. ¢. sdHBte] &ZC 59O 1. 5., s O
S.¢., wvdHBjdSB0O 1)s., (EkMOdss 1. 1.,
v OB2z d tH judwOdedijsB toj dadfiw jmdzH( s @gHOds@Mm, 19

9 tSH J

_ _ HBBHjty Odedj © EZHtsBtej dad
bHEB ] dd ] Zn g u Ni Pb Fe
mazsted misr 2 ¢3,11 8,67 4,33 8,67 680,53
o BRJ OydzOw 10,20 0,25 0,84 0,05 603,00
RLOJ Mls! 10,83 12,67 26,00 26,50 4853,00

R sdz L s9 Odzd §

WSdZWJISfI’]W
ydotslsdz =

tSH dats 2

dL

fqdhk

ssCMmdud MS dRo yakig ¢ ). [(.

1

f to ts HAfrfS ydf jdls Q et
ftcdyddz otsL dzd € dzts o j dzc
L OB s dzjf osQizfci2) ,Is O fizezd y § 63 SiAshy o dad @ g
1 9a9d3d; te dz

dzts tc ;3O

Hic. ,0,
1 jIsjtocBltcdf MEERBY,. ¢ t OL tcOB tSIs Odgr




Is wigzr Qo d3d Is O dzdzts ) Yd dztse j yd med2 sStcG O
~dBdudi MSdr dzj i3] dzlstse o HwsHESYdd ttOMmls

lted ortcOhdoOdedd tcOMmisy dad 2 EpdE LOCG tdz
ZOtlkzh Oj smw B Bjdz 9QI8j Misddzj PO jelgmWwz tcsmls
fMtsH j toy Oded j o dIlsOd3d dzts o , ZrkrHh Ojlsfqw Bt
1JGCOIsdodesdzdz otsLHj2MMiseads U fsHO j oG O!
tcOMmls j dzd 2 (sszOtetsoa © 1. ¢. , 2005; g J .
rtac ©o dgj.o R . , 2013) .

v OBz 1 toj HJ dz¥ dgts Hisf EMmisd§ i dj <€ t4sCotin i iz
L dzjdgtro © HtweHEZCISOR fdlsOdzedw ([ o yOtsj dzf ts

lrs, ®/Cc6 Mrisets fosHEZSISO

C dzj d3j dzls i roj
l}#stégzsglsg foshd nGkLIT {j;dzlztsgubdrz ’

{ skls! 0,01 0,02 0,01 0,005

s @ d3d 2 0,02 0,03 0,03 0,01

o ddzj y 02 0,5 0,4 0,05

[rhiw@ 0,2 0,2 0,2 0,05

R 5 10 10 0,5

A d dz€ 25 10 10 5,0

rjodzjLts |50 50 50 3,0

[ &z 9 s - 200 100 100,0

vlztc! 3O [0,1 0,3 0,3 0,05

1V dSjdz 05 0,5 0,5 0,1

b | dzj dz 0,5 0,5 0,5 0,5

Mt ts d3 0,2 0,2 0,1 0,1

Als st 2,5 2,5 2,5 2,5

[BtsBh jdzdj tojL Ezdzt IsOIstse Octetsi Cdzise d .
Octesanddd yj M ts2 mMdzizy B 52 t A, f dzsh OH !

My dz lp®Mise jdzdgr » EZeHd?2 5 MBHjtey Oded ®
fMeMisOo v jIs SCtsds 14%,[oayOs.jdfts .94 ,1r
d ftescdesL LOGtewLdggdzedw .., 2008; ulsOls
2009.).

[HAZOCt dBhsetsdjlsdvw §fwOClsds0O d jgdEtse
wotso dzv fJtod d3j dzj dedWw d3d dzj cOdz! dzf = EZHEGSB G
B MYy jda s  CMmisj dmMdoads 2 flzls: AL w2l
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Mjd MeO@mMiss j dzdz’ o Cbdz Skt W iste dscPie bz jinsyfg
d Misj e 6] difdlazs H BtetsH W f sye, dzOtclzh O Ismw
Ctckecsofftgthlsso p Mmdzdy O smw L Of Of G Iz d5lz fiy
~BIUdMEdd d Bdodsedud M dzjn dipe 52 ) 4 ote@ i 1
tcOMmls juBds??. f SHRBH 9o L jd&igdzjHjdzdd dzj o9 5L d3ts:
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2.{131r8v3 R [rullr@ardurRlc rRegfr {1 o1 RSB

21 Bl jJClindztsfo v ftetseo jHjdedW dMmidzj His9 O

[ B jkfisMdz] i oz legtc SO BRsW sMEC O i Odzlsd Mdzj
2O mdsej HeoksSCdMmd ¢Ctoj dddad v .

10 [of] coSCtotsdze HtotsdL otsHWIs dzdlstetsOd3a:
NHMH.,PO, + NHNOs+ KCIl, fdkzyOsl §klsy d3 dzj 2
Cdindzts st OBBJOS R M HisB O dzj dzed § Mls O HBHI © Q
Clts Cdf dzj S fModsygny O tds@akd 2 dzsj EkHEGB G d
fteOCIsdui MSd dzj 2 stc Odz! dzlz ® toj OC yds d
Isj rdesdztsce d yJ Mdschd®dfizd . o 5 dzw ftesdL o sH Mise
g sd LEjkMw or MsC SOy Mo j dzdets j Wt
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di3d dzj ' 8208z EZHtsBto] dzd 2  3f ftotseo jdzd MtcOo dzd Is
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Sr 35 90 60-80 70-90
Ni 75 50 60-80 70-90
Zn 30-35 50-85 60-80 70-90
Co 60 - 70-80 >80
Cr 80 90 >70 >80
Mn 90 - - -
V 30 - - -
F 55 40-80 10-20 *

l btjls' ¥ ctkzffkz oCds yjdg@r EkHtsBtej dad VW,
d tetwOddyj dedetsy fJtoddijdei dzgdd o© twOLodIsr A
HOdzdz' », J tf1tsLo0Ctdrrwy d Is ! ) 1 Isz ctkzffkz z H
Wi Osdetse s Mr to! w d3j MiststesyHjded2: 1k stcO
1jdzddz (vtsets), rx4dBddz 18 (¢dd), sdz
] OW MO (uvkddMm) .

J ZOMmistsw h j j o tcj d3w EHjdvw sy Odalts dz
COHYSE@ dz'r &  dzj Bj dzelstse o WsMW Oldssds fr t
kOB d&zdy' 6, sBoHBEMSd] WhstdisyL s i
d ~rOLOCIjtedL zs MW dzOd d3j dz' " d BB dcjodzddy dial
MtcOodzj dzdd, dOftedd3j tc, OMUW sM¥ stlzd P iz 0 O
Bsckls fsmiskzfOls: o ftsyebk Htwd odzj Mj dedd
(SoHBEMS BE Bj Miststesy Hj dzdw, -8 0D tc@ g

44



v OB dz. 6 . HtSH ey Odzed Iswyjdzr n BjIsOdzdzse d ItsC imd ydz
JifbBeEY N ddy| o 5 5)|Cd |Ho|As |Pb |Cr |SblBa |F [Cu |Ni |Zn|Co |Mn|sr |V tOHdBOCE
1k 8BOIOBECEE 4,366 344|01|58 |1 |131]- |- |39|140 |400 |120|- |200]- 122 | 22003500
MEEdBGCO ([ Okt (7?2_7312,5) 128/01|88 |3 |181|- |- |38|430 |41,0 |252|155|20 |618 | 106| 22003500
I jdedzd (utEs) |80(36,6) 58,8 02|- |- |30 |- |- [36]- i - |- |200[30 |- |100-2000
v 0280 80 (36,6) 730/03[3 |5 |70 |- |100/37|60 |400 |- |1 |20 |460 | 140| 12002500
(& J dzj ¢ Odz)

?g;i: 0 v ) (7%234'3) 55 |01|6 |34 |85 |- |- |38|210 |11,0 |150|6 |12 |- 85 | 600800
E‘;’Z:S m’;"g‘?z’??) (7322333'9) 54 |02|122]65 |80 |- |- |38|240 |450 |195|17,3|48 | 2160 |55 | 8001200
LO%¥ MO ( ulzdzd ) |63(288) 3410220 |114|81 |- |- |36/|240 |280 |370|16,6|36 |1925 | 62 | 700900
[yiBjd (6dydis 63(288) 153|222 | 12,5 11,0/ 200 12 | - | 35|20,0 | 20,0 | 188|17,1| 27 | 2022 | 45 | 20005000
[d€ (0 dis) 63 (28,8) 153 |22 |12,5(11,0/ 200 12 |- | 35|20,0 | 20,0 | 188|17,1| 27 | 2022 | 45 | 20005000
ASEdHO (uz0)|75(343) 04 |01|9 |180|91 |- |- |38[90 |90 |95 |- |290]- 70 | -
}nggq szf;jz (7354'1?;35’2) 230054 |40 |60 |- |- |35[300 |300 |400|- |6 |2500 |130]-

sdzj 2% df (wdisd|6870(31,132)|130[01|20 |87 |68 |- |- [37]230 |230 |192]91 |13 | 1900 | 44 | <250
mdeddr (tshnd|ss@39) 05 |01[53 |30 |11 |4 |850|32|600 |600 |30 |50 |254]27000| 103 | <150
ssoHBE (1 shhd|83(3s) 08 |01]40 |20 |23 |3 |380|1,0/20 |20 |64 |46 |263]2700 |33 |<250
AOZOB 50 O (5 ¢ |88(40,3) 18 |02|103|148]10 |- |- |24]|1200|1200|15 |- |160| 4600 |84

m
]

45

L dzj



fLE OL " 9 0] Is, ylsts ftedodetsm MtsmilsOo dIs, o
Yyofdds dr JMmMisjMmMlse j dzdzsets MisH § ey Odaed v .
VHEsBtejdzadj fJtemMf jSCIsdodets d HddzwW 02 5dzt

odzj My dzedd  sH so sh dzr j Cdaz Iskter | zlz ¢ ts
M stelstf dzsh OHCOR d cOL BdzO~ ([ Mmdeser =& d d3d
l ., StstesgRisacsqz] o O. | . () 1988; ] dzOH ¥ €

L WWiClsdodes dMisdz LsoeOdedy fted Btesh j dzd
dmMfsdz L so Oded® WMWY Olsdsets ¢ tsdi3tf sdzj dzls O,
Qs dzdv, WosMWtste dL Cthttesets { tshiflsif @jslds
CoOdzr ydw.

dMMtstclsd d3d dzls dzdlstesOBBREY s M t©OL dzd
L dz 3 dzlstse f dlsOdzedw, wBiMfjudoOjls ddzud
HtsL fH Ctdftejlsdzkye Ckdz sktelkz, M kEyj lstsc
P, K d dnr Mt d®Mmisded dizddh L oz/C fig s Astiziew dzO
tOL dzd yoE M dafmw 65 cjdjlsdudmMédds Mmets2
1 g3 dzls © d3d fdlsOdzdv . -tsBIsigdes o Oditidsqylzs {f tc
R stesORBsY sMEd kM jhds dzdoeo j dzdtelze Isfypw ¢
Odzlstetsf 5G| dzdzts 6 SH OF Gstdn®@ S s fipds o s LH dzv 6 O
fslsj dydQdej lefepmMESets Sisj dydodo, MmddyJ
o j dzd yrdechivwdztsiylsd ftesdL osHfMmlsa ©. [ tsL "  dad
fweixnd ofmjets, L SodsBdulmMsdhdd EMmdsed
Isj - dafzsc Wi H jsdzj dzgdd HEsL dzdlstesOBBsY 5 C
MsHjteyOdedj © ftyesj HBsMlskzfdzr » Hdzv tLOMIs

10 OcwtyjdtsL Of t©dMO ddbtsOBBsY sMS O
dimrtHw dL MemMisOea ©®© L Istsets bkHtsBG] dd W,
odej Mydedd fjtedH ¢Yomjoesd, HdhY BJMYJ Ul
WstedzOdzd OL slIsO, Wesh¥steO® d CO0dzdw do Mo
Ctstedzgj o OV MdMmMlsj B8O E dedm J N J dzj HisMIs Ol
fsedzsh O h j 2 M smtse detsls? sdej 1z " jlddsPe 2y jls

46



o jtosWilsdgsmils! dMfsd LsoaOdzedj 1 Issets kHTSB
(9 WOmHpeodmMmMjotse twdmoO.

J ZzOMmlstsw h j 2 tcOB SIS j Br dzd ftotso jHJ dz
dzd ek AW sMC d, LSy jted di3j dzls Ozt dats o' f kzh
tcd Mo sp e zdzz yh jdedw WL dudmMeédms Mmots2
MsMisOe abdhdzis d OO hdj Ocj dzlsr dzO tsdatse
stsG s MsHpYOBL d jdz ¢ sdzd yj Mlse O Yd dzjL O,
Wodzw s hdj v IHOEd jd3ddz] fifstBfifls Oo dzv & M d i3 a3 dz
tcf)lsj dzd?2 tdmO.

reksSdm! ddzd HidtEtHn doaO oty ddidgd Wiz s 52 yd
Mesdnddzj dzady Stoj gded™ fm S IMdzstesHBE. 14
tfpzts o Odzts dz20 OHfMsteB Jqtetso Odedd o dzOc d d dzd
Mdztsj o BiyHEZ YOMlsdyoOdidls Ofstg sHtz L Is@ Is il
Mo w L Odedz" | fm cdceotesMS s dydetsmls: & 94 hj
PHsBtoj dzdvidzf 6 BtcOdemt stclsdtctso Odzedd d o dzj
cOMmMmisswdzdw d&iyHEZ YOMIsdyoddd JtosHEZSISO |
By des EZgj dot " dlafd, M)dOdz" Is Altsigj Lz dgd dz' M ] Is
1L dzj CteslsOlsdyjMEtsy oLOdhBsHj2Misadj twOL
sBtcOL 53, Bsy dzs o tsMftej fWisflso so Ols ¢ d
By dz€ s C o diifpS Przdzdf gtsHEZC Istso . l1ted nRteOdzj dzd d
Mtsn Ofdvtf isyj Mis* d dzaj MBLHO¥Is ftetse dzj d3

d WoOomseC,j (JO2dzjtce ¢. RrR. , (ted dB3ddz 1 . R. ,
(tej Bddz 1 . R., 10ERBYds ¢.1., sOLOCBO |
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ftsHe jtoc Ojmfipdzedd MiJdzjste OL " 9 OjIs o tsitcy PIT I 8
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[ ddzj eOdz! dz | EZHtsBtjddw NPK o Wttdyj d
dL ®©OMYUJIsO 0,1 6 H.9. dO C€c¢ fyer"r f{ tec
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Hd s  dzddEfzs B o OSH S22 20O bkteseodzgj 65% tsils 11 ] .

52



tdfg. [Bhd2 odH (ZOBGELOlBLds?2 ddL dd

fwope) dzdv ©frlsse M ©OMIsJ ded ™ ai3d

12
1 sye O
1 j g
S

[dLrddd sedu M d2

L d#. 4nj 3O dzOBdoatd dzdL dd3d btedud Mt

I Mdzts o dz" J Octetsadd3d yd mMS dJ fsCOL Ols,
sBh jidgde &3j sScEHOR]. ©rhj BONSH OB OiEsHE W
(BJL Jizd BB 1o dzd s te 5 O BB W s ) OID-0020B8T892008; L
bt OBEBEY 5MG 0O did IDis LA YAS,MS O + 2, 0%

53
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dzj o' "-Q, 30%,1 fm ¢ dExsdddai?MisdAs Mdedy O Isw
MtsH Edztelz! W O 1€skts R J, 0 rd2 (1 2Oy ddz, 1971).
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MoH jy Odzedj] HEBB OO S, S(tltttrf tog BHudzgRY dg®
d Mmdh-B8Y Btsdz "j YBHOIL! dgj dz' LV, g
CGtoOdzzdzw ydd dej B2HJ Is.

sO0Cdd3 BBtOL 53, HdzZ?w Octets! CEzs 6 gy pg
sBtOL YT R stesOBRBsY sMEd M d&ddd 3Odzr dzr d
Ctoj dBdzd L § BO M & dzlzryd dgdfizag fosdd dgcff L ik tis2 fls @ O d3

1 d BrtsHdBsMIs! tsftcjH]djddy ftsCOLOlsjoc
syjdzCj oL By dhmMisd dMicd L cdgQdf® Isk E
qdzd Htekzcd&tsg HYfdpldzal v dzj stsCdudz § fted
Bsckzls or L™ 90l L dz2Qy d Is § ¥izj Gl 201 teizfiaf=dfizy dzpdizd
I sl lstsdiz Hdzvw tsyj dz2d H stz ) d dshgldnflzy 4 d @ O
Bz O dz' dz" j g tsd ticjsdgd{\c , SO €GP dzso r n
ojNhjMmbse Jfpfdegzimiskz IsdzO  ts@undzdf s dasizd i @2 L d3!
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] 64 H s MisQofifzvds® 6 tc @ dat] 5 Fideig ¢ tcd tetsH g3ts ) dzts
ssC Md,¢ OdEgnis d tetso Odzd | HOJ Is oL Bsy dets s
HisMistse j todzflirplds  thfflagfi 2 dz'ls st€ ) d y dasfipfiydrj Hso @
ZzO0 Stz Quklzeo Mssd ydmdzy ftsyes © d tOMIs

J ydMmapjetsC s tcOMYf totsis tc Odzj trizc © dzdia Gifdsad
Ctds 7 teBaftsHsY s d tc S oto@diEpizjls Mis o ¥ IsL dfOE jsHof IS
CEnssyea jilsdzr = d Hic. CShtklsEdf®2, {Jwidshdyd 6t
Nd o Wfjladgids) daj a3 dBJ sSHBe IssEMdSsdsedyy!
B3 ud MEdd ~dBdugHsSdd, O kOCYJ dhf sd
syd d2b d dzO fistisdz Oz d3 d3fj- swladtsid® sds O db iz 1© jiAT) Isiat
1 s j MftctsmisT ) ftetso J HJ dzd f SHHOS® [sfyw
tcjLbEd OIr dzjel¢ts dqdsjteftcjlsdtelzj d3" .

1d tsls § Mis d tc tste Cigidsf jjfiasdz@: tsdaw g dsdzs L Jtets o Ols ¢ d
otsLHjJ2Mboad) dL kzy®y sy & Mslgs jiRusiitHtedo ¢ 2
Bdodtseduj-md g jodg 'y it s ls v j dz! dz' ~ IStS Md yd
MHjtey O damw o Bl jCIsj dMmMmdzj Hise Odzed v,
dqtsB ZOHOjIs L d&zOydilsj dz dz@ i3 ftej Bz j Mise O
d 1IsdyjmMeéts?2 1 jREHOE s ydatsmls Isj tstcj Isd
B dtsls | ipskzftezOds Odiply dz' dzr - ts e @Wzd LdgAsss H O o7
dMmMmdzj His9 Odad W odzj yjls LO MmMtsets? tcOL dzts s
ot dztsh jdad d © s5dal thbjsls dzgtsih kR IlsHuafd tcim ¢ B
dimmdz Hs9 OdzdW d3 © L d&zOydlsyj dz' dets?2 34 tedd ,tsB |
ftoj Y HJ ofMmj ¢ts, dzj sSB - BH d di3sls & mMse j toh §
Csdzlstos@tvd i3 BB tOL sd3, d@eydes L OC dzt ydls: ,
sB dzOMIsd wWodzws Isfpqw OCIEZOdz dgr d&3gd d dd3j ¢ Is
L dzfdaq j .

Il MmMetdna dMfgdziirH g dg@eafxizD B tstc O Is 5 toddgsl ts HztHI
Bdtslsj Misd s o Ofdagtyo sH d dzd fntc O o dixftdsC frolef gkt i Is
1 WRlgd o des s d toHOjL dAqlayadzfs? € tsdzyj dzlstceOyd d O dzk
9 MtsMlsOe ] ddbtesOBBREW-smMC JC Isds SO udgdnls e !
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tcOLuzdj 4§ tsdnpdmEzges smMtse j dzdesmils W d3 Ckdz Is
f ot Q@daddtsc ztcj y d wtfzhejidedods. 1 B | tsdafstdsgL ts dzd Ml
Mtoc jjMHdze dzd dzd Mis O ~Ftetsh s SCkZdz) sktoj dzdzOW

RMMdzj Hso Odzd] oL Bsydesets WdllssS Mdyl
l HsBOoSC B2 Odkédch@peydds@  tftcjHj dzj ddWw
jets Ctsdzyj degstcOydd o b sl sismtefdasidic S s His
Bdtlsj Misdtctse Odzad v .

ANjdsdzsedyd MSdy dzOBdzt Hjdedw o ffjted tsH
orwoddzd BlsMisOaOdzd o twMmisy d BGOCEIPIS
ddgjh j2 © Mot jdzs MMisOo . HEBHQENL OH  2tg 0
fhide B' &ZO l&i-Ej &ZOH o) ROME] §swe dj d

tdLEd sOIsr EyjlO ®&OMMr tOMmlsjdd?2 Vvt
ssd3, Ykt 5 odzdWwded® dzCe Cfrpdsdrdiag 2 Isdadids tefitsi
BJL HBBOatS (0o BB sSs BO) dgn disstOsd@
0,2% SiQ, fkh jMise j dedzts dzp-MOL dzd yOdzd fy!  ( ted f

\ 1 0 bBdihie dHds,
tcOfmlsj dzd W dzO
dd sORdEiE¥d M HB
SiO, B dzQ@dzddg©O dz! dat :
odHdBEsRE, OQudlsjud
fHj ) Odad J Jelzq
Odzlsdmdzj Y do O h j 2
MEh j Mmise j dadzts sls
tcOMmise stcd I Misd,
td. [B"d2 odH ©OM yushidgdz sMhdse dz
fs 90cdOdzsOB3 " SCf JlsOdzgdWw Hdzv t©0OM
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rdwdudils ¢dlsOded-
f SHL sdzd fyls 52 d #i t g

d MOz dzd 3 Isdtckz
o Wtttdidtctse Odzed d

tcOMmlisj dzd 2 . )
toj L B dsT dzd i s dzkz
sfr sy fif)j datb OB
v OC Y -lsig0?2 SH § dz
t dB. t OLdzedy@ls ®dg o O §f W o dzj ded H s o fi) Ast
sf"r kO ) fhjdo" ¥Wedyg dzO L OHJ t6
OMmisj dd?2. [HAEOS
BN dzO  dzj s ts dz’
Mo dzj dzdd M tOM
(tedM.skdz sEtcO® fts¢
@34 dzd 4 ykze mise d
f tc d fiple st § 2 s C
ZHtsB o) ded W HEB O®
Odzls d fpdzj ¥ do O h j G
tdLizdz sOIsT Zud ks
tOflsj dzd 2  tetzal g

tdm.fBhd2 odH tOMmMls
o OtcdOdzls Oz s SO

v OBA dzdw dzdJ ®©OL dzd ydzg' = Wisted3 dzd Istects O d3
Bdtsd3OmMMmr ©oOMIsjdd?2 (6/ MsmizH

] Ot Ods sf' 5O
skd lst . NPK + NPK+ s
sGdadste] NPKB J L H| (50 sig 20%SiQ | ¢/ M
A T 2,03 1,95 1,45 0,13
Jokt] 1,42 1,93 2,05 1,8 0,19

{jLed OIr kOBddy' ModHjlsjd fMlseksls
BOMMj tOMlsjdd?2 §t o0tdOdsOor sfrkO.
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Odlgdzy Yy Jo O h jets 0OGjdzsO HB 2, 0% ftedo
Ftosy O 5 MeOodzjded® M Ctdetetsdzy d3 dzO 2
HtsBtej dzd 4 d3 dd stes OBRBsW sMC.s80 BA%H B
17 weodzj dedz' 93 tad@fidsdyd fMts~ tc ©ded dzd My Hts W € 50
sfr O (27 Hdzj2). ltdujd® 0, 2% Stej dgdzj o C
M sekztoytsd tazj Mt j WFEZOIsdgodets] dBBddzj cOdz' d
ltedBOOCO MikzrdgR Ood@Q@EEN " 4 4 4 %, ) Ists 9o tc,
EHtsBtoj dzd j -oH, B3z}, 5 0 M df iz sEdfB gzidzeztf i) js i)
M wiesots?2 fhjdedyj?2 2, 0% HBSBOoCO ftdoj
o MOodzj dzdd ) Ctdelstesdzj d@z dzO 22, 5%, O ¢
®OMfr dz20 26, 8 %.

{yd z¢ 0 nddi3duj MEsOE M MsBE@EQO d Vikr
o " YClz@Qyd d3" j tOL dzdydw o MtHjty Oddd dBOS

v OELOz sH J 6 Oded ] BMdeso dz" = BOC o4 dzj d3j ©

selktey® d wWtseats?2 §hjdzdyr, &6
o SHJj toY Odzd §
|l Otcd Odzls * BIIFISON 5 "
{elkztjy
s ts dzls tc ts dz! 4,36 0,75 4,24
NPK 4,70 0,85 5,81
NPK+0,2% $0, 4,65 0,81 5,85
NPK+2,0% SiQ 4,34 0,77 5,31
L bgs BE/ C@ 0,24 0,25 0,19
Ctetso OW f M jdzdyoO

s ts dzls tc ts dz! 3,85 0,51 4,93
NPK 4,07 0,75 6,08
NPK+0,2% SiQ 4,02 0,69 5,88
NPK+2,0% SiQ 3,88 0,55 5,25
L bgs RS/ C¢ 0,13 0,16 0,23

tiLizd sOLT (l@dim ddndejlsjd mHisolkzy |
tOdedzd 7 MOHIY S ©OLodlsdw t©OMlsjdd2, H
EHRdE] BEMdZOo dzdo Ojls o MteOodgj dzdd Mt
Fdzj ddzdf j] HBMskzf dtsisd §dlsOIsj dz' dzgr = 1 ezj d3]
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OLtkO, G2P, SUGMYSELEO &O 9,5% d S Oddw
Mstslse jlslso j dgdets 2@ 5, 3%, 26, 7% d 13,7
bojdd yj daditj ojs@t dOE M’ d Bd " jes tOMlso
fs o0td@iOdeddj dzdtctso Ols! MW , Ldet Isdt® to ® dza
ftoesWwodz dzdj tcOdedzi 2 WdltslssSmdydesmisd. [+
] dZOkdydjd ssShmduimSdn ojh jfMlses © bkHBGE
sOB dzd yr 11.

[YjdC O bShmdujmMSses » Gdey fiaffts ¢ @uydsdiB ©
Mo 2 AEQIERZ dz' Is iz te H s ls 58 jj telzlfte e 5 H St tizjfp
Cdeyd delstcOydd dzd fts GHAdsKBEz dsdgdzgj dgls &z
MisOdzH Otclsdzr 3 EZHtsBtcj ded j O3 dzj 9" wWeo dzj dzts,
0B dzdly’ 1

v ORtA BH o Odedj Iswy jdzn 7 Bj IsOdzdzse o

Metsots?2 fhjdzdyr, de/ Ca6

| O qodlsT s ks H4BBHJtey Oded J, d3G/ €

Zn Cu Cd 4 s As Pb

{elztjy

¢ ts dzls te 5 dz 90,61 | 11,55 | 0,008 | 0,042 | 0,02 | <0,03
NPK 85,21 | 12,00 0,01 0,046 0,03 <0,03
NPK+0,2% SiQ 84,89 | 11,82 | 0,01 | 0,039 | 0,03 | <0,03
NPK+2,0% SiQ 88,12 | 12,01 | 0,009 | 0,043 | 0,02 <0,03
1 8, dBE/ Cc 7,2 2,3 0,01 | 0,011 | 0,02 0,01

Ctetso OW fh jdzdyO

Zn Cu Cd s As Pb
C s dzls tc 5 dz 74,81 | 10,12 0,01 0,33 0,01 <0,05
NPK 76,67 | 10,89 | 0,008 | 0,41 0,01 | <0,05
NPK+0,2% SiQ 80,13 | 11,73 0,01 0,37 0,007 | <0,05
NPK+2,0% SiQ 77,98 | 11,56 0,01 0,39 0,01 <0,05
1 8¢, ®BE/ €@ 6,6 2,1 0,007 | 0,11 0,006 | 0,02

¢ dz2OdzdL t6OMmiIsdlsy dz! des?2 BOMMT fsCOL Odz,
owodzjdets HEtsflstso jtodetsets ftojor hjdedw tejL lzd
Ms MisOdzH Otclsdz” d3 BkHESB W) dzd § O3. H 1 C s dzts
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Odzls d ifpdexh j 658 OGj dzls© dzgO thdeseo ] HobktsC dMm
2, 0% dzgj Btsyjls ftedejMmlsd ¢ L Octew L dzj dzd ®
ltedd3d dzgj dzdj EZHtBtoj dzd?2 M t©OL dzd ydes?2 ¢
OcGjdzs® ftedojdzts € L OC tsdesddy tedd nds fiyfoLtigifn
Hjtd sHL sdzd Mlsts? fsysr (OB 12).
v OBz ctesmnddizd yj MSC OW CmOOEb) Bl SD i

1 G S Ca Mg P,Os K,O

1 Oted Odals ' S el B Co/ 1( V% Bc/ 10 ey

f syor f syoer

Jektejy 1 6L EZdw
s 5 dzls te ts dz! 6,31 0,61 22,1 78,8 | 17,0 | 45 217 272
NPK ¢t 1 J 6,18 0,58 22,8 78,0 | 18,0 | 4,8 238 302
NPK+0,2% SiQ 6,23 0,55 22,3 779 | 175 4.8 236 294
NPK + 2% SiQ 6,28 0,51 23,0 78,4 | 18,4 | 4,6 227 282
1 ¢ 0,22 0,15 0,74 2,1 1,6 | 0,3 31 35

Ctetso OW f M jdzdyo
s 5 dzls te ts dz¢ 6,30 0,51 22,2 | 788 | 17,1 | 51 220 280
NPK ¢t 1 J 6,23 0,53 22,1 | 78,6 | 16,9 | 5,2 239 301
NPK +0,2%SiQ 6,15 0,61 23,0 | 780 | 179 | 51 241 298
NPK + 2%SiQ 6,29 0,52 229 | 77,6 | 180 | 4,9 237 294
1 ¢ 0,24 0,13 1,1 2,4 1,5 0,5 33 32

17w dazias@o  ifd dits  tsls  Wots tefighe O oboim jdatuefiafj akfyl v ¢
fsyeJ HEGMIstse jtodes ko j dzd yd dzsfm! MtsH J oy OcC
50%-9, 7%, k& b jddy6 dz® &p d3Hodzedetddijlso § @&dze v
40% - 11, 0% d- 7,,50% f§tedyuyj Mk jMmise j dzdz
9 Otcd Odzls Odsd M tOL dzd d|fztzl@ O € df dzg I Eztizic Oty i gz? d
o' Wodzjdes. 15 HtEekedd Octsodidyuj MSdds ¢
ssd3 ydmdzj fts MmMtsHj ey Odzd CzggemO o
Ctsdzj BOdzgdY f 5 o Otcd-OzIsE0496 st B Bsipdztsd ,dzj 20z
f syo J dzdaizt® tc WA ' © .

tdLEd sOIst ftetso jHjdeder 7 dMfMdzj Hts9 Odz]
dZd stcsOBRBsW MG fzj 0 52 DL 'Sad Dzs Glsted yOls j dz
O¢ tstBday j MC ¢ LWWJiClsdoe desfls! . , 1 fipdedOp Ozjzts
1L WWJiClsde detsfls! dd stctsOBRBsY sMSd dzOsdasg
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mMih j Mise | dalds? ddo" jjwakad 4y3216%. ¢ dzO dzd L ~dd3d uJd
tcOMmMisj dzd 2 ‘sdzjed nd St~ d di3d yJ M - € H L frisodd] 2y
f syoer dzy o Y ®Bdetzn HBBAISEZJUYU?2 d&JYHE dtso 5.
ZHtsB te] dzd W f dz M€ @dejfi3)s 2 a

322 RMMEp@dd j o dzdwddv dedlstetsOBBSY s5MC d
HsSBOO COBRBd dO twtsMmils, twWOLoadIsdj 0

| fetle jlsMmlsadd f L OS tsdatsd3 -tedh s o O gizhs izl
By jls BT IsH IsO¢ N d otcj HJ dz, ¢cO¢ d dz
tcOMmisj dzdw s 1 dzj dzd dzls t af Is OBzf{dz] tc Bdztcdz ¢ &z j Is
f zsHistesHd jd&3 ftsysr , fsye J dedz" dsd Htetsyy
Hishskf desilpdd j © o SsdulsOydd, di fsHj ey O
ftoddgj dzdlsjdz dets § CtsdeStejlsdes? Y OLj t6OL o
[ Mdztso dzOW L OH OYO tod Mtso tsHexfon Of cipiziaz@(disds
LOkOlO®R]. 10detdjj fjttmMfjClsdody &8 tojh
B dzj tcOdz dzr = LkHtsBtcj dad 2 . I1s kEMksOdaso don

dimf sdz L s Odzd j EHBtG  ded 2 , MtsH j oy Oh dA
BO dzts 4 WallzisS Isch dzj HMlso d § 4 dzs B tsBO 581 5
cOfMso stey, Ut &syjls f§tdpthdd O 4GB

Bisdz h  defplBp gt ® Y §2 5 MdMmisj Bj bkHESB G ded W
dzj sB R tsHd i3sMis d dmf sdz' L s9 Odad W O B33 ts dzd 2
LOCt] § dzvw j Ismasj de' " isuoefyls Y jpded f§ tsHo j 6y j dzO

J MeowL d dPde tsdrizj tOMmY totslis te@dsjdetp dzif &
SlsH j dz,¥esipsgtcder = o sMdeso dzr d3 i kot dg teddl i
COdzdw QifdiAdzs? Msdzd d OLtlsde" 7 EZHBBi6j da
mMzdz ¥ Ol OBRBEOEBEO Bz [ HBRZOS B, mMdzj HizjIs
dzj ¢ Olsd o dz" j fmls tsto ts dz' o dzj MJ dzd W 9" MtsC d
ddzls j deifd o dets @ s tescfufrxs iy jdwjdisfvw , © L 1IO®@aiac W L dzj dzd
sMisOlsS OB kHBBt.j dad 2 .
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10 §Mjo0r tdMO dzflstesOBBEY sikY fstg OF
sjd&, dMasHw L MmO 0O {IssEt EkHEBB] d
odej M dedd ey Bfj] apdsd” v O sy g2y de o
Wsted3Od3d OL slsO, WesMistt® d COdzdw dOd Mo
Ctstedzj o OV MdMmlsj BO Wsyded - tc@Ph g d Isdd HdMis@L
fsfdds h j2 MfsmMoedsmis! 8. 1t 1Ists2 yj MO
o jolsdesMils! dMf sdz! L so Odzgdwv 1 stsegts EZHtsB WG] d
(9 WOL] omMrtsHtse) {tmjoeottes tdmO.

J ZOh dn ¢ Jjtcdd3d dzlsOr BT dzts B td @)ifytEz) @ c
Cstedzy 2 s Wsttdd f tod d3d dzv J dzttasdis) t d3dLdizjdiz Gd®
fsdzj otsets frilsO MeadHjlsjdz Mlsaksls t Ist
dzd st sMCd BJjL HBBOeaGCd d M HtsB OO S 52
Ckhjdedvw dzj 9" Wo dzj dzty)r H tff fipls st B i@z & OtelAD( LY
Ctstodzj 2l flz@d tEO [ HABZOSCt, M WOLr o &3dils™ 9 O
HozCtWOIsdetsy (tod d3j dzj dad 4 dzd Is tc 5 Q dga3tizintsAsS df
Wstcdzditedsjp BBdz h jes CtsdzdyjMmlse O Ctstedzj 2,
12,6%. s VoeLghmCdekBydisf j &Zsilsd L j tcdzO
ftcdtesmls Cwtedzj? o 1Isdrm ©90ttdOdzsOr fsfls
1 Oddzz yh dds sedPted @z Issls, o Ctlststetsd3 dzd Istet
ssdz? €5 fted fsMmjoj tdmMO, des d o § t5HEC St

140 4

120 A

100

Il_l KonTpons
|

§NPK no TY

NPK +0,2%2S5102

80 A

50

NpoLEHT 0Bpa3oBaHiA KopHeR

40 [ INPK +6% cuurods

NPK +0,2%Si02+NPK +0,2%Si02 8

20 4 MNOAKOPMEY

L

0

KyleHue

t 8. 1 dzd v ded jts WlsffipSledfs Odglz cOL o dIsdj € tsted
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 sBO9 SO € EkZHtsBtej dzd® Cted dgdzd W , fs o
sflsddi3dL Oydd ¢toj dzded J o B &6l 86 dzd "8 tstdD fy Iis
gififdzj Hse OIsj dzj 2, ftedetsHdls € ko j dzd yJ ded®
[ . R1L974,; dLdzjrh. d, dzydm@adguchiT., Tsuno Y., Nakano J., Mano
P.,1995, MatichenkovV.V., 1996;MatichenkovV.V., CalvertD.V., SnyderG.S,,
1999) . 1 OB dz8 HOj BBOW L OC tsdetsd3j tedats fls !
LOodMmddiismisd s MBHJ oy Oz 0,74 8cq) )dzdzd ¥ ts © O LI
YyJ dzj MstsB tcOL datsMls ¢ o ¢ dz¢ yJd ded W Odzls d mdzy >
dZd lste s OBZBsW s5MEC d .

RMMdzj Hso Odzdw™ 8¢ OL Odzd, Yylsts R OtOSCIsj
ots ofMmMjr 90tedOdzsOr BF dz dHJ dzlsd yj dz. 1 ©
et d LRtotsyydwr,jttmw o -1ipdtsidi, i stu®ls jOdd 0¢ fisis dy
ofmMdr 9 0td Odzls O O M a@zd ) iPde aOE jslo tRIstEg j Idzd Is d3,0 &
Cdzd yJ Mmls asts ddOsizdeidd OJ IsHO ¢ d39).( igdzti 4 0

40

30

25

Macca KOpHeW, rp.

[[7]nPk [INPK ~02%5i02 [EEINPK + 6,0% cuwro | INPK+0,2%Si02+NPK+0,25i02 |

{dB. AstcRdiese Odedj GEOMMT Ctodgd toom
Fyztso d 2 d3d dzj cOdz detsets f dlsOdedw (

[y dzs MudbOB: @A el ylsts € toj dgdzd 2
f tscafisy dz' dgtsj o czdw dadj 20 twOMmlsj d L EHDE
Wk ) R Odzd U@ fnlse O  §a Yol B YPH OW o
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OHMBteB yd s dzdassis ' Y Siedsgdd O Ctstedz] 5B JIsOJ «
o dzj fj dzdglc P dzc3dp'dzj EHBBW] dd™ d Isjd3 MOB B
WOCIstster fils d telfdalg yh j ded © Eidzse d2 f dlsOdzed W
fseorhjdedet fGtosHESIsSdo dztsfisd ‘ldng @chdijéntselées L W
C.J.,, 1922; Norton L.D., 1995; MatichenkovV.V., CalvertD.V., SnyderG.H.,
2000 M ts.

[Mdzsea ™ 9 OW fy! dzO 1 Istsd3 fifd@fClsls j , o ' dgtoyde
LOCsdzsdzj ozt fyldzd yj dedw B3O MMr Cotedzy 2 tcOf
Zd stctsOBRBBEW sME 2, MH j oy O Mo Chiefsdydk|
o Qtcd Odzls" ) , ftod yj d3 Btsdzj J Is j MdzOW L O9
HoZCtEMIsd] sMiskzy dzj ded Vv dzd I(ic=OBIRsHy BN S 59 O LY
HOdz! dzgj 2h dj dMmMmdzj Hise Odzd v, BOMMO € tstcdzj
o' MsC 2 Misj fjdd £Es®Edzdfctzyiskz @is d axeEmls d

t sfijlst s dsossBtOL 59 Odzdj e Odztses d
e dz¥ § smw, ftoddHJ oMmdets, sBd MY J Ud
3 dzj e Odz? dzsects § dlsOdzedw, GfkdBdL dqtekzw ¢S]
B3 dz o " jeAifldsed oddztsfiiidsts H 6 OMls § ded 2 .

J dimmdzj Hs9 Odzd W = © Hdd&zOdBd < | tcOL o dls
tc fils s A3 W dzw j Isfyw ddzlsj 6 tcOdz! dzts? tsyd dz¢ s
OGttsyd detsL O, Zmdztse d 2 YdLdaj HJWIsj dzd datsfls
Mesftewy jdedfsilzse d ud MSdn df fEBRg@GHEy NS §
tcOMmisjdzedwvr HYtsH otsLHj2Meadjd dqLEZYyoOj d3" -
L dzj d3gd dzlstso sO¢ d dLBrlksts¢ orLre0jls M
f slsj dzyd Odz! 6islaffe detpfigsH 2 [ MtsB j dedets L dzOyd d3
Ldz a3 delsse  f dfig Ondedfvy of JIbiddbls ™ ©OLoadldY 6
Cehjdzedj, vyYodlsjdedyj, dzOdzde L j tedzO.

dtcQo dzdIsj dz' dzk¥ tsyjdeS k2 ttsmMlsO d t©OLoed
dL d3j dad dzd ¥ dzd dzj 2 dz" - tcOL d&3j tots o dzZOH L j C
ZzOC mYddz MEkzmatet o jh jMmise O, {jstc@akh detedafts
d tigftceso Odedt dzdmMssoc?2 o jton detsMmisd.
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O ZOLdL o' Mlsr ©OMjdd2 §t W¥OLO®
fMkh jagee?] jj LOsdmddshisd ls Wstktd LHSE
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fdsOdzedw . t(JLEzdz IsOIs dMmMmdzj wipiot©Ods 2] dfds O I
sB dzOH O Is o' MsCddy (wlsj dzydOdz! dz" d3  dztsH
BlRMsEts of dagsMO 1 dzj d3j delstso ) ERZtosytjad tofigt
e fgs &sd d W ddz' Istc Oy diag dede'~ dyfftcotsogtsts O, d3J tot
mMfnseMlseze N dj otMfttsdLotHMmMisolz d Mtn tcO
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SCsfff1RrRY[HsdCc HJAMRCAIRC 1VRUTSOISH A @
gsfoaufc1RIuRBU[ ] 3

b dzlstets 56 j dadats § o dzd W dzd ) dzj de@) Is O jic 5 4~ IstB Y
HYlsj dz! dzsfylsd YyJ dzse j C O By jls ftcdo j Misd
ojMhjMmbe, 9 ssd3  udmdzj swy§dr s A s
(rsptesoatsdzr mCd2 1. 1., 1997; 1998; { dztf
[ skzL o ®© JQ@Ad.dz [1 HRAW7d HBEEC SO0 ). 5., 20

s O0¢C ©0MMtMmisOs | 3d dzj t Odz's iz B O igzmpd jn dk
Is s ¢ Mgt d&gj fg(Clarcson T.W., 1988; Moer [ . s ., 1988;
1993)f smiszfj@u M  tcd te ts etz tsdztektslz M 6+ W  § tod
B ZO0 ftwtso s fagpmMi OB dkzsyj &z¢ 0 ftsyes wod dEC J
Memiss@e §

RMMdzj HIZW 1 Csdzseduyd ME 5§ mMeMmissw dzd 4
BiMzOdz! dzf = EHtBtej dzd?2 o tOL dzd ydets?2 W tstecd3y
Yylss ftod dzodzdudd dzj o] sshisdts O e § i5xi@dg
OfsdIstse d WshW stcd Istse Bisdz! h Ow dn Y
Csl3f dzy S Mdze" = d3d dzd e Odz! dz' ~ ZHisBt] ded W .
syl L Jddzi HjdzdY o -Qedd didlsidiz ;M Sdied telsfh dis
s OfMmdzts Mistffzj fded Wdz®@C ©f syo j tdndasjot®©Oddgd 2tc MO dz,

RMMdzj Hiso Odad W f ¢ O0L-Qia]dets L ls3sles D Az g &
mMitsB ttotsists o MsH j toy Odzd j v, dzj L Oo d md c
B3d dzj tc Odz' dzr n ZHtsBtcj ded 2 , dzO R tsH d dzts iy )
Hisfistse J tcddig g e Wz o & Ctdzyj dzlstcOyd b f slzpdzj
¢ ZzOHT™ 910¢ tsdgiinE Q@ toj ¢ dzOdjj dels ( lsOBdz. 18

HBSH jtoyOdzdj d HBdzW ftsHeodyder = Wisteds U
FPHisBtojded?2 dzj ftcjorhOjls LdzOyjded?2 11 s I
ftcj HMsOoadzw jIs kZetesL " HdzwW twWOMlsjded?2 d d-n
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v OB dzl dzif 8 dzd |

tcOL dzd ydz' =

o dypBizsL j dds?

Wteds o35q dzj tOdz dz -

fsyej

ZHtsBtc] dzd 2

]l Od OdzEls™© s ¢ HBHjtey Odzdj Iswy vy dzr ABCHBL IO dzdzts o f ye |
Zn | Cd Pb Hg \ Cu Co \ Ni \ Mn
l Odzsotsj MtsHjtey Odedj, e/ ¢@
s ts dzls te ts dz! 68, 0N 0, 18N{16, 2 0, 09NO| 18,5N 11, 1Nl 38, ON| 492N2
NPKB jL HWEsOsasOd 67, 4N 0, 16N{15, 5 0, 07NO| 20, 0N/ 10, 3N|] 36, ON| 484N3
0 i N ~ ~ ~ ~ ~ ~
NPs ¢ 0.2% SIG+NPK 68, 2K 0, 16N{16, 2] 0,08RN0| 19, 4R 12, 1N 39, 0N 496R1
¢ 0,2% SiOQ
14 fos 11,5 0,04 1,51 0,032 3,4 1,5 4,2 44,2
11 s 100 3,0 32,0 2,1 55,0 50 85,0 1500
H4BHjtey Odzdd YBHOodYdzr » Wteds vf, d&Be/ Cc
s ts dzls te ts dz! 1,6INO, | 0,060, ( O,7NO, | 0,003NO0, O| 1,40, 1 026N0, ¢ 2,68\W0,09 | 41,0\,11
NPKB j L HWesOas®d 1,5MN0, | 00NO, ( 0,8N0, | 0,003N0, O 0,90, 4 0,A1NO0, ¢ 2,130,23 | 36,5\3,08
) i ~ ~ ~ ~ ~ ~ ~ ~
'S'Fz’ﬁ/ocs?é/"s'QJ’Nch 1,550, | 0,080, (0,90, | 0,003N0, 0| 1260, 1 0210, ( 2.240,11 | 39,8427
1 &5 0,92 0,04 0,6 0,002 0,24 0,37 0,92 6,86
lrs 23,0 1,0 6,0 0,1 3,0 5,0 4,0 400
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¢ dzO dzd L LJjtedzO tdMmMO daj orweoddz HBMIs
34 Gdds o $Oyy Mot L 4 16020 f) tsetscfseodjj §lsdiEpisip Jtsh
Istcj Btso OdedW d3 4 OOzl d (zZls @B &. 391078
vsOBdz. 19. C(CBBAEZBEdyYJ MEOW sy dz€ O
U GH] GO jd’ R &) s OdzdEe

1 Ot Odas! Ni [ fn ] Cu | zn Pb | Cd | Co
S 5 dghs 16 & & 0.06 | 22.0 | 47 | 28.7 | 033 | 0.031 | 0,06
NPK §65 suU 007 | 213 | 49 | 279 | 0,31 | 0,029 | 0,06

NPs ¢ 02 2% 0,05 20.4 5,0 29,2 0,35 | 0,032 | 0,07
NPs ¢ 6, 0% 0,06 21,1 5,0 28,5 0,35 | 0,033 | 0,06
NPs ¢ 02% SiGQ+ NPK

¢ 0.2% SiG 0,06 19.8 5,0 29,0 0,34 | 0,032 | 0,07
18, dBE/ SG 0,05 3,2 0,61 2,3 0,2 0,017 | 0,08

[ SCOLOdzdz" 2 WOCI foLotsdzwjls toj € ts5d3] dzH &
BJ L S Ofmdas?2 tcOMiIsdIsj dz¢ dzts 2 ftesHizS yd ¢, i
cdedj ddwgs®BPd d Stwdlsjedvyd HIdJjbduiMis
dlstesOBBsY s5MSd fl Oddsdfdzj ydo O h B HEB

lted 3 dzj dedd MmtejHMmlse ~dd3dL Oydd BJL L
f sfmdzj HMlse d 2 By jIs L &2Oydlsj dz¢ dets dzOtc Iz
o 5 Mddzg dz® Is Mo sdd MfotaxRefyldpls@, ¢ dzj 5B tcOls c
Octetst gagmd Mis) 1 Issd3kz tcOL tcOB IS O d s
1 dzj cesmB jtoj ¢ O[22, Isj AdsdejmMfjyde O h dn
dmMf sdz’ LsoeOdedj] HtdtesHdze = d Mmrt! jor o fto,
dzj cOIsdo dzgsets o tsBH jjEfiglso dtc Jde@ HalAtp)2 thtcj H T .

bttt Cfdmlsj dr W stedidelzy lshw, qL dgj c
Hj wisgsdgls' v yj d&zse j €O, vylsts LOyOfmlsks ftds
c O®ods fd v, ifmlsjmise j dzdz = fesyj Mnse s

OCC Lk givjyfdlsfo o  dzj et tog HY By ozl o d s j MOQ

[ JWis] dzt desfls! twdMmMseasHYj MSdrn "L W2Mmise
Hdzv tstesh jdedv dL sphea@izd MEsircigssOdzf,] L J
¢ deOtelzh j dad d3  foas[ysacjOdedft® dz" =, GJHEEBGE j SAZSA ¢
BdSadBdud MEdmed Wi MAdasdz 2fmdzse d 2 by cdts
OBLH] M 90ddwY ttdMmMO BB htsy L dz0 4 dzd 4 (
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LOGteW L dgj dzgdy G BIstste’ m, Byl BCOL OIls! ts
fsyes, COyjmbseots tOMIsjdzdj otsHYj MEB2  tosH

I mewiLd M {bdd depeBo Duxfisg fas gkl o fishh ¢
d f§td mMBshy dzOmzd nyJ Iiga 2dz' SOIstse d i fndzj
Histplg tcdzts?2 teOL dzd Y i f"ddddud Mk mMish
Metsmy o MicOs dzj ded dsth)) kL Misfmisde sdg f dedv

U OB2EMOtcOC Isj siEigEdEPdz' dz = otsH 9 ted MmE
fnffsd dsd (t &) (o MtejHdgjdz L 10
syt 0 OB 4 BH J toy Odzd J otsH], 3¢
NO; | P,Os s” SO~ | 1) ] @& | [ g
; fg Yol 165 | 094 | 085 | 548 | 322 | 327 | 281
1 .o s kM| 1,81 | 1,03 1,07 57,2 3,27 33,5 2,89
1 8¢, dBE/ HA 033 | 021 0,31 4,6 0,19 0,41 0,21

{ jLizdz sOIsT OdOd&ZdL O ttshmdlsj dz' d' = o+

MeOodzsj dedd f §sd &8, cEHj Bddej tOd dzr j L
10 dzjls, €Ozt d, UEHdskdshlsd ostH
qzd fkzOeth j dsydtsd dEGR)jded @S Is(j e diL L) st

¢ dHtas® @OG@ak ydjoOw ( dzOlstedj o Ow) ,
dzOls tc - 293NGa 3G /| dz  *-2A1BdY ygew/ df a

¢ dzOdzd L La@schsvdy depatz d3d  diyisldddzdzsed o sH '™ f
dX tsdeyj s OaydtsH o [ o dtc@rcdfy Idifpwc tsdpjjL daC
Codzj BOdzdY L dzOyj dzed?2 MbMmMlsOodzwe Is dzj B Bdzj
detste BOIs d o 'ls Oldjds 2

dL d:

~

v0OB2z 1 Odzseats] MKz ) GRetbPdddtsy o o fs
Sfsy dz dzs?" (fjd{s) ) df o Mtej Hdzy i3 dL 10
v sys 0 u=dB H4BBH jtoy Odzd j dzo o tH ],
Zn Pb Cd Co Cu Mn Ni
i }Qg fsmlbi 0,023 | 0,015 | 0,0001 | 0,0025 | 0,011 0,161 0,034
1 tod Mme =k j 0,028 | 0,014 | 0,0001 | 0,0027 | 0,014 0,174 0,037
1 #§s, @G/ 0,025 | 0,012 | 0,0002 | 0,0019 | 0,012 | 0,051 | 0,021
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l sdzzyd dgdz" § tej L zdz' SOIsT fsLotdzvEls HC
ftetse dats L L OGteW L dzgj dedatsisd ftso jtorn desMisdze =
L Ogdgtyiisd s sodwls&8@GdBdL Oydd ~tsL w2

l slsmizlsmilse dd tudm,lsds & L Eifiydtdgsitygd dsf @f 30
L OGtewW L dzgj dedwv ttetsdlsj dz¢ dzg= &k ¥WOEH WV ) dzjedkdhts o
ofhj HefkMmisdd » { tojfHHjdezrdmts fiifd) » af "o "Oggude@nusts
Is§ dgn j deydw € ko jdzduj ddydids®] ey Oded” dBOt6

b dzO0dzdL qtelzw dzOhd HOdzdzr § fy 1 Ists2 Istsy¢t g
O tSH' MmMBtcOMmMr o ©j d3" J n tcdmsor QA yJ S se
B &zOGs K te' o fitsfdssjvrdzff J &ded sdzse o  n d B U M
sk OdzifsB z@H O] Is-d HdzeB'FTUOHE /| dsdzioh ddei ¢ tsdzd
i toed Mils M isedafiddz -8507226 36 / &, s d¥ HHPW,1BA d3c / dz)
(0270, 39 d3c/ dz) d2,dZ0BIs Bl rdz)(,1 ,pIBs dzj-B 'fldc.j
dzOL dzOyJ ded W .

sO0Cddy tsBtOL A, L OctewLdzgjdedV Btetsmdlsj d
HEf @g@lsr § Sdayjsdzlatg Gy dsy  ddzds O dedz@ egaidfj wizs Mo s
TdBd Ui MSE®RE fefsOsbk kO Gl j YOO Istoj
tafnseor » Mj ostsBtstcIsso .
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19sf OY[L1RI

14 MBOdZOdZMdteseo Odzgdets] ftedd3j dzj dzgdj [EH BBt
MsH j toy Oddffts yp ®ryls ts Bsy 4 Is f sfdziey dgls ovO daff
fdlsOlsj dzt dz" = 9 jh jMmlse dLdHfCimmsools tecstdgydIsor
oHE | &39O . JHdddz dL i ~nOdzdL d3so Mmdzd 3 4§ dz
fsye j dedetse s ftosWddzw wodzw jlsw tOydsdzOd
wsBtc] dad v .

Il thdse ] ©OLtOBISd OMMttisddj dzlsO € s
{6 costf1e& dinOb MmMajHkshdj fwoddydy"’
fdlOdzd™ tcOLddydsyr 7 Skd bkt f) b nggsEssdE
Cdzd BOdud MSdna EMdsed? d HGipEdymhddi @@
1 Isdn ZH B tc] dzd 2 ) odHj fsor hjddw f t
~n Ot OCIsj edflzdyddftc 1 tcd 1 Is tsd3 fn) teB@IEY Qidg Iy

Ol CodsedyujMSdE ltjeso Odd?2: fMlsOBdc
fMtsHJ oy Oded Vv ¢aezited@)dezisiasoc sd3 § d Is @dgdivdzd § f woy
LOGEY L dzgj degdv fsye' , o tBdez 8 j Nejfikdddsd; Is

BdtstcOL destsBteOL W © OcGttsyj detsL On d wielf s d o
Rfpdzj Hso Oz o' woddzd ftoj dqskzh jflsets
Odigdzj ¥ d o O M d i3 dz@ ¢ jsdplsBE @ M tc j dzdzd v . { wd
ftcj déitsho O ftod d3j dzj ded W e lstets O BRSY TS d o
l.zdzdoe j teOdz! detsj o' iMsSCs1 WW jCIsdodatsg L ¢
WishW stte@zsd 2 dets] kZHtsBtejdzdj Hdzv § tod d3j dzj dzd
2.5pMmyJude O s  Sheddfded)deffyfdettsje dadizdzts jte O fif s jis
MtsH jtey dls f dlsOlsj dz dz" J 9 jhjMmlse O ) B
dzj 6 C SHE@BIS? d rtehts EMetw j @is?2 Wtstedsj H
3. B MistctsH j 2 Milse zs h d2 LwwjSls ) dzO 1
tc OJuds 2 : WshWste MfsmMseMmlsalzjls twWOL o dlIsid ¥
o j dzdud o Emlsts2 ydo smis cOMmMlsj dzd2 € dzj B dzC
Mmtej HrO,dzd 2 EdzEyh O0j s dotetL sMists?2 C sis i
o J dad®y Is MtsHyg Jodp®@@zdf jic s H z € Ytd J dzdzd 2 sB dzOH |
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OHMBte ydsdzdzs? M sy dsBk! & jos sdus@igEks tBH
Bdtse jdadze' j | dgjledz¥ dzls bk HGSB to

4. dzj dzOtkzh Ojlk 1 SCsdscdyjMSsets t©Os d
ftcj HENtcOdw jIs fsyosbk ©ls odzjsigjded? dzdh dzj ¢

5.ftesdLosHdlsmw dL COyjmlse jddetsets 1§
Lietse § do § sMiszy dag Sllgfdfu dfff tond d3jdpjjBj desse o
Mo ddzy®, & h:wecoO, COHBIwY, twlkklsd)
FHtsBtej dzdV o MBlsded tw©OL dzdyd4d VI r s ossag J
ZOL d&z2Oyjdedwy s 4y 2.1.7.2041 d 411 2. 1.

6.8 ZOCSH O L@ jookdzd ©) IsfK dzdols j ks wglsj o &
9" d3r 9 OWngizj 9 Ofvtaf gf L 5 dzls ' ftcd dLB' Istsydasds

7.dB) j btos® dzj dedz’ 2 2 cCtOdzzdetsdsj Isted yj M€S d 3
SHERESH datsMis! ctcOdzzdz, Qo detsj MtsH jtoy Oded
fo otz j s 0o dzts d3j te dats o Ojffy f ttede jv i joxtfls® iz 1f B
~stesh d B -~ dad di§ < d di3d nOtOCIsjtedMmisd s Od:
Edzse dW d3 n~tcOdzj ddejV ffiz) o dp @ &)™  dzj-@ G 1o
e § yolstsmls: , daj ' dzdls.

1 0 tshdse Odzedd toj L zdz' sOIstse {f tslgrjdai Oy d e
HL O3 f ted d3j dzj ded W dzd stcts OBRBsW sMSd -9 h
Cazd BOIsdud Mcdn EfmMdizss dwa, tBj MY H OPadmisd
by sk Bdsdscdyj MSdn ©htsej ddasimlsj2
fsys, df 6Cbkd skt ddshisd () tddsyjdd]j
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{12zrO3ILTEL 101 ur
1L{ftjHjdjdO d 1 ¢ t5dztsys)ddayiffisitop totibad et aia
dzd stesORBSW sMEC d fn HsB Q9 € t52 O dzls d frpdzy ¥
vodJddyd dzdj SCtdzyj dzstceOydd OGjdzsO HEts 2,
Hj2Mlso v, SHdOC s g6 5 HWztS tisdf op teiatsem@did d te Ot
dzj + WW j CIsd o dats.

2.0 fls Odzts 9 dzj dats, Ylsts 1§ tctf 63 Hz§ dzdfyj  CONUEISK] iy
O jdzlssdz sBJ Mf j ydoe O Is:

Tzo jdzdyj dedj Ctstedsj oib2, WMmisy &Y dzdz@" d d&s,
) HokCtOlsde &3 odzj Mj dzdj d3: Yted ¢ N SPMmitp
Ctstodzgj 2 tBteOL Iz j islfipw frpds, f) dztjls j tiBsQfo frsls diyjdis{™ jO
2 t©0OL 0O, BGlsd] yd dzts dzodd uigfdg; ¢ tstedzy 2 o Mdzts

Tzojddyddd MO sBdodiisttdul Midn (6
odej M dedj o sZSWMBOMY 2 | @A B Bxlzd d 4 s fif ldsck doazl
o Otcd Odzls j NPK+ fiNPOK 26,05 M HS i@ &€ I ;

ifsorhjdedj Lktetsy Ow L jB6O03® l&cgd@ dzg &z
ftesmis d3d W stedsOd3d dBBddzj teOdz! dz" = EZHBB WG] dao
fted odzajMjdedd dedlstctsOBdfsY slip§ § stz 05 Vs t
tcOMmlisj dzd 2 ;

T sdzlz yJ ded g or MsCsC0Oyj Mise j dzdese s L j to¢
ftsmjoj d o (tHSCtedkC zyx kimtse {f joozdtizd B, © j d
MtsH j to Odzd j T 78 s, OR6d9@,dzOM Is j 1€ UBs, 0 A%, dztsis)ts § M d dzts
11, 0%, o h@fmMwdomMBmwitcfOdzedj o dzgj 2

T sozlzyg dzd 4 L Csdzsedyd MEd BJLBY OMmdzs 2
Istcj Btso OdedW d3 v OOzl fdzf B. B)tsB j LH OHzd ¥ 10107), (
[ n (iR2R0),8u (4,75,0),Zn (27,929,2), Pb (0,310,35), Cd (0,0200,033),

Co (0,06 0,07).

3.1 Odzj dzO sHdats € s B ts5dzj dzls dz" A ZHtsB o]
sBEMmMdzsce zdeo Oj s ko j dzd yJjdzdQ %,o " WO 16 ts Is C
¢ Odzd wdz© 143,3%, o Jten dzd 2 ftojHjdz L dzOyj ded:
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HolzCteOIlsde d3 o dzj MJ ded § A3 dzd ISc S©O'dAE® WNBHy & d30
0,2% SIO, sBdMidudoe O " OW  fyded 3 § dzqd J felsd
EHBtcj ded W .

4.1 r wodzj dets, Yl twjiydd LOsYdjddy {§:
fedosHwh d2 ¢ fd3jdeaj OdO! tesBdzsEts 16 3 d
fded 3 § dzdj MBsH ] o OedW s cE BB Hazd , &0 2,
JLBjdzj dzedj SCOYjMlsoaO® cbdkzMO: MsStcOh Of Isf
MowLOdzder » M 880, d oBLtOMISO]j STl dzv dzj G

5. sded Iststeddze i tsye o bfmasedws ftod dj C
dzj L Oo dsfipd dftss W sted3™ dzj o' woddz ftejor hjded
o Oizsoa sdBlz fMtsH jtey Odzd & 168,2), Cd @@LB048y,)Pb (1Zbn  (
16,2), Hg (0,070,09), Cu (18,620,0), Co (10,B12,1), Ni (36,039,0), Mn (484
496), kOS¢ d s MmtsH ey GdEy Cd&J 1H5E)meAdd y1d
(0,04 0,06), Pb (0,60,9), Hg (0,003%0,0037), Cu (0,94,28), Co (0,190,26), Ni
(2,132,66), Mn (36541, 0) S OLOLjd&d &S EOHT 90
tej G dzOd3j dzls .
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