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'LbPU.lJO 1>~3 0.1>11 

£u.iL '1lw!f.U1w qpUTnLf/JnLL[! !pfoq_fr~.w~wL ·wzfa!.w p<: w qpnLf1Jw~' 

~rfo pwclfoLL ~' LpwLf.y ubpqwJ Jp qpmnLfJJmL , npfl nLUnLJ

h .wuppnLJ ~ wzfu·wr<:wqpw~wfl U1bppmnpfowl ~nJuflb.(!uLbpf!l 

3Jpq_p~w~wfl wzfuwp<:wqpnLfJJnLLJ! nwnLJflwuppnLJ ~ bp~

pwqL'fp wzfuw p<: w qpw~wL fJw'lw'il.fJf!' mpn Ufn u!pbpwt, <:p

TJ.pnu!pbpwL nL Lfrfln.u!pbpwJp qhppL { Jp1.J.lt 4-5 ~J t)wu

.UTnLfJJwL} zbf'UTf!, npL l!L'1'1f1~ndf ~ J.twlt pmuw~w.L nL ~bL

tp~Lw~wt wzfuw_pt:f! (ppnu!pbpwL)t U.zfuw·p<wqpw~wL flw

TJ.w~fll! JpwuLw~wL t, Lpw wnwLtlpfJ pw'lw'1[1PlLbf11! JpJ

JwLs•<:bU1 ~wUf!fwJ bL wLfurzblf. qwUfbpnq, LpwLs Jpt_k wL

pL'f<:wUT UTh'lf. ~ ntLbLntJ LJntfJbpp nL tLbpqpwJp tfonfuwLw

, lfnLJt bp~pwqL'fp qnJnLfJJwL f!Lflws.f!nLJ ·wJbLwwzfunLJcf tfm-

pnfuntfJJwL ~ bLflwp~qbl LfT'w wzfuwp<:wqpw~wL flw'lwLflf!, 

npnqt:bmlt WJUU7b'l bf.J ppwp L;bm ztfoqntJ bpb.f! Jpt_wqwJffbpf!' 

[p{Jnu!f.bpwL, <:p'ff'nu!pbpwL m JfJLntnf'Ulf!t l.hL9 WJUU7h'l 

L np <:pJLw~wLntJ mb'lf. ~ ntLbLntJ wpbqw~LwJpL ~Lbp

'fPWJP ~lwLJwL, qbpwtfonfuJwL nL t!ltwtfonfuJwL ll[f'nsbu[!t 

U.zfuwp.t;wqpm~wL flw'lwLfJntJ ~ \rzwf'qwL,~J opqwLw~wL 
luwL.[![!. t:wUT~wUfbu tf.fJnu!pbpwJp nt JfJLntnpmp ztfoJwL 

.Jf.'l.lt L np Jwp'f[! JwqwlnLJ ~ Pf' wzfuwurwLj!WJpL qnpJm

LbntfiJnLL[!t 

bp~pp wzfuwp<:wqpw~wL fl.w'lw,L{Jp nLuntJLwuppnLf1JnLL[! 

-~wpn'l ~ ~wmwrqbl bp~nL nL'l'lnLfJJwtfp' 

w} flp,Jjhu Jp tfpwuLw~wL wJpntz'lnL{JJntfl, wnwL9 Lpw 
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-tlu '!nuJupmdttn/ pm'7 tpuFfl1uiJnmt/J1 t/nt/ln'lFm tfp -t/dqfjflFwj1 

-qJq w t/Jq'Jm?Jmum nqlnJu GqluJu17,d ilmrf;mlVf1,m1 1Jm?m17,d 

pmb'Jm TT,{6mum miJ. 'IJm?Jmum f1,mptlt/nmfjp1tunu 1JmFfl1;Jt}/, 

-m:,Jmn/lm '1,'1 J''UIJmnt/v'T,mj ilJqiJmrj;mlv'Jml tlu 1ildtnt/p 17,Fm 

GqmFm:,mmJm 'Jt/lrfl 8161 tt/'T,myt/mnm IJmFflwmt/b '1.t/V'}mu 

-m GqJGmJvJmd J'T,wFffwmt/bmmrJ;mlv'T,ml miJ. :ilbJq;j ·n ') 

Gqtlmmm? illfm·il Julun/ vJulm:, uurq:, Gt/Tfm71u?u'IJ ·'p 'f. 
tilnmp t/r 4flFw.,Jq?mr 4J?Jq ,Jmdm1ftn'J:y 

1
/ IJnmp 4r 4m1;mlv1Jm1 ilumm17,m Ju 11J!f lqp IJmFflwG?ml, 

-m'7 vJmilmn/uf ilJqJJmm Ju1ud LqmJu 1j tpuFflwbuGmlt 

-nm:, IJm~mdbm:,Jmn/lm ilumm'Im Ju 1j J11UIJU1V illtubutluJ/ 

tptf:,Ju'T,l 1Jmf£lwfJubJqiJ fJmVmn/utji 4mJulu'JfiJ7 ·tu 4Lu.:, 

mJp mJ17, ,puilfmpG1uum? IJJ/iltlqiJ lj nqln'JFm 1puTf'f 'Jt/ifmw 

-Jm nqln7'J4 j lqltn/ut/rmrrv JJu 11J'uFfl,uGq?mrmij 1Jmifltufjm11 
•mn1ud tttfTmumf n9lnJu -~ JlluluJu'Jd ilumm'Jm m'I LqmJu 'iJ,~ 

-7t:f£lwmmn/lm cr'l4nmp 4vmm'Jm ii'Jwpmij>> 47tu1wJufl ·q; '·(, 

]tmDqiJ1u 'J'uf£1w?m1Jml'J f'l!' lqp 1Jmf£f,um4bmmrj;mlilt!m} 

t4J'I'Ii1Gmim:, 

'J'mFTfm71u1Juv ll'Jmum Jii'ImF? r'u'JGmJ'I7mmln t/l Ji/,!4 n7flF111 

J u I G qu m y.m mIn 'J1Ui £11Uipn" m lt m·d '!nt", r uJ md tflqnt/rn , Flu 7 

4n41n~Jfm 1lqp IJmFflwq'I'ufJub tlt/ Gmbmn/ Jqv IJm?muy} iii! 

-~J1UJ7n1U 1Jmfrrm71U?uv tlu 1Jj pwJb (866!) ilpubuJuJI ·q; '-IJ 
'I4nmlp MY/ :4J'l'I'Im7m'Jm4b mml IJ4Bq?mrm:, ilJ'fiJmqvtj 

'ImFTfm7,u7 u'il ttpuF flwbbw ((IJmF '1,t/7w'T,m» ?wwm:, Gqfbqmn 

pw'JmJmnlm·pm:, 4Fmp7nufl miJ, til'J47w'JY/ 'IJ, ''IJ GqG,ummJ' 

IJ1uF£1wFmumf fqp il1JmF£fwJbm:,tlmn/lm JpmFflwbbw nFY/ 

t<J pm pmm~IJ 1JmpJ4nm1Jp1Un1u IJ4f mnifql/n pu? 4JqiJfli7u7fJ'f 

IJm~m'Jd LupJmmm? mJ7t 4£1F'u1fJq?mr 4J?Jq il'IwFflwJilJilil 

-mmq:, pmGmfqp pw'Jm6Jlm'7miJmJ'mf '1,mFrrm77u?uvmq7 

• tfJ7UT{/wJbm:;, 

-Jmn/lm 'l4Fmmrj;mlii1Jm1 j pwp7u? '!nuJq'Jm'JilL iliJwFfl,utl•t•f 

-mJm:,n/ut/r 4J'1'IefF'uTfJq j pwmFm.'tm\UfJm Ju 1iliJ1uFflwur4b 

fJFm 1f 1Jq1Jm'Jub 'I4Fmmrj;mlvf1,m1 7u qflq ''I9 7'14 1Fm 7u ilJq'l 

-m'Jub 'Im?mpmmln-miJd 41fm7w?u'IJ Ju 1Gqpm GFwG 
1
ilbJqtJ 

·n ·~ ,ilhp G4Jq'JJ4ilm1Jr4:, 1Jmf£lwm4bmm1;mlv'Jm~ :ilrf 

-'Jwpmu 'l4nmp 4Jq1Jm1Jub IJm?m'Jd fmpfbqmn Bt/t•Lu? 4rlm.? 

" -1u7u'll •'p •p pmGmn4v'Jmj ifpt/:, 'Jm?mnqm Jmpm:, IJmFflwm 

-4b fbqmnmJuiJ, ,i)if'Jwdb?n IJ4Fmnilqllnpu? 'JmrJ4nm1Jpwn 

-1u 4Jq'JmtfJum4Jqm GqfilubmoJ4 pmhiJm IJ4lmum miJ, ''Jt/nmp 

4Jq'J'T,"'uF £11utj7m? m'J4Jo 'Jm pG mbJmb G IJmJIJ 
1 
t/J 9'J'I'uF £11uf 

-JubJqiJnjut/r 1u 4J'l'I'I'uF£fwJqJmJm:,n/ut/r 1Jmfe}1u'Jd IJiffiVIJq? 

-'Jm 1f 4'Jmr/J1Jq7 'J'luf£11um4b ijp 1qfbqtnn j mlqpmJ:,'Jm Ju 

''l4ilmp IJfm GqbiJmj ffi'J pmhiJm 'I4lmuY/ til1fm77u?u'IJ 'p 'p 
j pwpJmpm:, i1Jt/vm'Ir4:, 4iiiJ7UJ1n7U t/dq~Jtnrj;mliiiJm~ 

tmnmpt/ 4nilq1 

-lnpu? ttm?m'IJ pm? t/mt/;mlv'J'nt.l 1J4t p1umfm:,mmJm 'It/'I 

-ii'J4 JJq'JIJ4rJqm tfn41nnFYI '!''umFm:,mtnJm j nilqllnru? 4r 

lm4Jum4Jqm 17,mf£11uf1,d ((Jmmlnm~Jm>> 1punt/lnnFY/ tbuJm? t/7 

.1q17,41 IJ1uFI!f1ufJubmiltu:, 'Jmpbuuu 'Im?mmnq:,Jm G'Jmum Lqm 

-Ju 1f pufnriJ'lumrj; ?wmm:,mJwF ,?J1ubmnwd qflqJb 1Ju·l 11 
?J,ubmJl JJu 1Jfmpml4r 4n41n'IFm 4!' 'J4t !''u'Jm?nm:, ?mm 

'ImFfl,uLuGm?nm:, mmln miJYI ''J'Y'l'J'u .mnm r4 4Jqlnt/m 1Jt/F miUf 

-tf;mliiiJml ifiJuJu 1'I1Fm 1f mmlnm'Jm 11Jmmnmt/rmm 1mbFmm ,'J'l 

il4n41n11J4 1J91J'l4J7Jqm 'Jm~milmpm:, 4n4ln17,im IJ4t pwpfJub 

-mm.bo lmum lqp 'JmFI!f1um4bm1Jil-,u IJmFI!fwJbm:,Jmn/lY/ tGlUIJj 

~ n47mb 1nmp 74GwGm1JLmd 'JmFI!f1um4b nqlnJu 11J1uifl,uJb 

-m:,Jmn/lm 1Jm7m?t/b41; nqlnJu 'IF.m nl!f 'uurq:, B4pwmmm 

-nm:, 4JqbJm'7 'Im?mmqpun Jl1U'1_mmnmmu'{j j lqpJupmTf'f 1f 

~ j f1,"1uf g1u m4b vJ mn m m 4J q 4 J1 iJ 1J1U f g1u m 4h m mrj;mlVIJ m~ 

1(8 lj 1f:961 1u71J'l1mnl[ '-b 'Y/) 

-<rputlqGJmj-17,mpmm'Jnmp 1m4ilum4Jqm 4fi'ImLmfl IJm?mJbm:, 

-Jmn/lm j r'upbmdb ilJu 1j 'I'J4Pmd IJfm· 1JmFI!f7uJbm:,Jmn/ 

-lm 'Jm?m74L41; iliJ1uFfi7'Um4hmmrJ;mlv'Jm1» }unt/lnnFYI 

tnr'IJ7 'Jmp:,mn fmpmFm:,mmJm 

;tpumFmG "llt/!' 4J9'J'J4Pmd 1u7Jq 1mil4:,uJqp IJmFflwJbm:, 

-Jmn/lm 'Im?m?t/bt/q; 11 'Jm?mum 1JmFI!f1um4bmmrj;mlv1Jm1 ,t/'I 
-pmJ n-.ufp IJmil!f-.uJbm:,Jmn/lm IJm'IJm?4bt/1; lj mn tt/Jq~Jnilql 

-lnpu? 'Im?mJbm:,Jmn/lm mqJ?'Iu? 11J4'f'lmum mnd (d 

't IJm?Jmum 

'lmil!f1um4bmJ?Jq Jw'ImjVIJil .4'1.tpmd t/r IJ;mfl!fwJbm:,Jmn/ 

-lm 1Jm~m~4b41; ilpwfJubmJt/ t/Jii'In/ ni'/1 ''JmpBmiJFmLqm 

mqJ?'Ju? 4J'l'J"!JGuJin 1u 4JqrufiwrrJq buGqiJw 419m lqp 





l. wJ(-,bLwqwL Jbtt II[WmbpwqJ[! dwJwLw4w•[npwUfbu 4w

uL91'[;!] l'u,Lqzw!putwq.pmnLfJJwb t: bmwq.w q_wpq.'.usmtl[! t f!Jw

mb pw•z •f I• w wppLL ppb lwL'1zw!pmw '1-flmw4 wL ?wzmw Jfb 

pU riLJflP wzfuwmw.Lpbh['f! fupum Ufw4wuhofoL : f!JwmLpwqJp 

w•fwpmpg wL.!fotwUfbu t: hmn ttuL'1zw.cpmwq.pmm{JJwL q_wp

czwo d w'u tfht t: tufN[''f ~UtWU[b u4t11fbg : lfnu4•fWJf U ~bupb
'lf'W 'lf t; wJwluw pwLLhpp lwL'1zw !pmwqb mthp[! J.hnLwJ mfu 

bL Lf• 'u nui fWb'flw!pmwjpb t;wbnLJfJP nL pwpmbq_wt:wLtiwL 

UN[I w zfuwmwL.p~tbpp t ~wL'1zw!pmwqfomw4wL nwnLJLwuppnl

P JIILULL[' ttwtf.wttf.nuf hL Lwb. UUl.lf qpmnL{JJnLLLbpp w4w

'l-bti pw JP wzfuwp< w qpm{JJwL fo.Lum fomnLtnnLJ, J pn,phLw4wL 

t; w L ptu ''{ b Ul nLp J;, ,t, Lb f'P w zfuw r< w qpw 4 w L "L tJ Ul pm nLUI L b

pn t tl , ubb,mnpLhpnLJ , wzjuwpt:w'fpw4wL rL4hpnl{JJwb pw 

JwLJ nLLpLbprnJ , Jp zw I'/! w Jl funzn [' t; wJ wluwpw,'iJLbpnui 

b. w nL : ~w.L '1lw !p m w czp m nL{J J w L t;.w £'9 h f'l! fun znp m h 'l h L 

lf{'wt/_ mJ [Wb '1lw!p mwqb mbbpp fun p< f''1w4!JnL{J JNLbbhpnlJ 1 

ljlj l. lf - p wzjutu p<wlfpw4wu rL4hptn{J JWb t; wJw'fnLJ wpbb pnLJ 

n L WJL 4nL!pbpwLuLbpnLJ t Unp qpmnL{JjnLU[! 'lwnbnuf ~ p Lw

'1bm.Lbpp t:wJrL'1t;wLnL(' t: bmwppppnL{JJwb wnwpywL: 

1947 (J. 1.wJwJpnL{JhLw4wL wzfuwpt:wqpw4wL rL4hpnl-

fJJw'u bl'4f'"f''1 t: wJw'lmJwpnLJ u. U. . UntL!Jb.f! <wL'1hu 

L 4w t[ l w L '1l w !pill w 'II' Ul nL{J J wL Of' ph w zwt/tnLP J n Lbbb f'P J w

upL Pf' rL'1wf'tlw4 q_h4nLgJwJp: uw !JnLJ9 mtf.bs, np wz

fuwp r, Wlff'lU4tuL lwu'1lw!J>ml! 4wqJ,[wtt ~ Jp zwfll! mhppmn

ppw£ rLw4wL 4nJuubpuLbpp Of'f~IW l_ tutftnpbL 4r4Ltf.nq q_nL

'l"l ' 'f"LfJJnLLLbppg, np11•h9 wLt[wthg pbwwbqwJwubp (ypo
'-! Hllie), tf.bNfoLLbpu tt p[thLo t: bp(JpL 4wq_Jt/_wtt bL !pwsfow

Lbp{•!J ' UW fl'wt/_wgpnpbt qmLmJ L np pb.wmb'lwJwuhpb 

nL !pwgpwLhp[l ,fnp!fntn'lflw4wL Jpwt[nptbpL bL : u. U.. 
UntLsb.r JfowdwJwLw4 'fpmnL{JJw~' Jht ,fwgphg lwL'1zw!p

mft pLw4wL UfnmbLgptu£f '1-w'lwtftwl'f' ' PLwl[wb Ll(Ntnbbgpwt 

w u f. £NIL <; bqfoLw4r < w u4wLnLJ f, l wL '1lw !pmJ. J L l UfW p:ftw4-

t/_t.u tt Wj~JU[ft1f pLw4wL t: wpumnLfJJnLbhh[• 1 "f' " 'up wnwL9 

J•wpr1nL Lhplf"l' ttn t {JJwu 1._ bb 4wpnq ppwotf.h£1 
•{ b f'lfb hp4nL mwuLwJ Jw 4nLJ [W•L'1zw!pmw qpmnL{J JWL 

pLw qw •[wnnLJ t:u4wJw4wL wzjuwmwbp ~ 4wmwptf_·wtt: 1955 
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'lll?fi:3Uc[ 'kHUOirO'pdOIW<lJ '[ '.L 'dJJ !jO:ODIIImdy IHI.IOL'O<lj 'i::9GI 
",1S t 

~tjFmJ0 :ilJ'l'I'1,7uFeJ7uJbm'IqJ1 t/'ImFnqlm't> ·w ''!> 't/]111Lq'Imbo 

''6 •'6 <tjpubtj]tm-& 'IJ • .,. IJ'l tj'l,wFm( :6qp ~JmfeJJuduJtmbub 

'JmFmmJmd17 'rw'Imbmpm t/'ImTJn lq]tlm]tmf 'I'l J'l'l,'l,~uFefw71 
-mln'lj mtj~J~mJ'ImJI nqlnm~mm7 1fmpJmmm~ 'FI Jqt!if~Jmtn 

-mnflm Julunf mml p1ubqJmlnnm 1JmpJtjnm'l,J1111n1U tjJqJ6 TJ 

efJq:,m'I6mum 'I'l lq]tJmpm:, 1~ mltjp ilJqGJm:, 1JmpfJubmwf10 

lm~Jut/Gmu G'ImJ'I w IJJqJ6 t/'ImmnmFm7 'Im~mmq]tufi 

tJq~JltjJw TJ il'ImFJb~Jmndq117 '17 ''b 'ilt{ 

-mFdw(j '-& •'6 'iliJmfm/nJq'?_ ''6 '17 'il~JmF~mbuF'b '17 '0 'il~JmF 

-JmnmbLmtf 't/ '17 'il'l,mFJwmnumnt/Jrf 'S '-{j ''l,tj~npudwbtjq; 

''!> 'tJ lqGmLmnf 'I'I Jqb f'l.P 6qp 'ImpJtjnmrrp1unw tjFm.l' 

-tjlt, :puTjf tjJqJbm~qLqm p1up~mJmmmJ:, 1J '1,'1 pw]•~mlJ• iltl 

-q~JlmFpm G'Iutlu 'B~JmG ~Jfml tjJq~JJ11U~Jmmtjb ~Jm~mtjbulud 

-btj:, 1] ~Jm~m'l,m•lmeJwTJJqbo tjtpu J11uJq'IIJm6Jl Julud 'l,mFeJwm 

-qlnmJ'I"':, il~JwF fiw7Jm Jt 'ImF eJwF mumfmq puJbtj7 tjmqJw n 

tjJq~Jtlmnt/'It/JJ JJ(fifi 1fmpJmutm~ 'I'l Jq~Jif'l,mmmnflm dulunJ 

1mFJq;] md q p 'Im pJtjnmiJJ1111 mu tjF m ptjl~ (fi fi 'Imlfm~F m( 

t1l'lfLqmn IJ1uFefwJbm'I'1J1 lmpmfmdmpmn 7tjiftuiftpm t/.t' 
pmLq Ju]tmJmill_'j mtlp 'Jmptj:, 'fJqfl,uF'I fm]t~mmwt, tJ'l~Jltjtl 

-111 1] il~JmFlqtjJJm'b 't, '( 'il'ImFJmbm'?, ·q 'II( 'il'l,mFJmJ:,u{i 

•rt ·~ 'il'ImFlmtJ ·w ·n ''Iu?lmJmtjrw-& ·~, ''?, 'ilJ~~~~717 ·7 'tf 
1il~Jtj~w72 ·n 't[ 'ilpuGHbwt, ·n ·n •JbJmb'IF'l-11 ·~ '17 •J],un 

-m~Ju'(J ·a '17 17Jh 'Iq JqiJIJ111FeJJummnflm JupmifqpJ17 'JilU'{ 

-m6dlm~m'Jmpmp '1,mF pbmJqmmlnmq:, nqhtm~mm:, JtmGmmn 

1/tmeJ '!Ulud ilJu ''1,tjGqJtlmpmf Jq'1,if'1,mmmnflm "1] dpmFeJwlt 

-Lw nFm '1'/J'l'lt/dmm ~JmFeJJu'Imnfltj ~Jm~mmqpufi ''It/~ pwF 

-111~mGm J ilJq '1,'1,71/F eJw.J,/n miJJ1111fi1U uttj~J~ mJ 'Im.P ',] '1'11'1ub' 

-md.'l~mrnln Jw'1,mjb'1,ilm'I'1J""' 'I.Fmtjp '1,t/Fm~ 'It/nmp tjrj;qtjl 

• ..,, tfJ~Jq Jqp ilpwGm'1,m~mmqpun t/'l,minnmFm( 7J7'It/J/ 

tdqfl,lfJm'l,JI'/j lfm 1] 

i1 unu mtjwn'It/ 'Im~m'1,m JmJlfJq tjFmtj pqbm~m tjJqiJ~Jlllf eJ1u m1/h 

I il'1,1uF tJw7Jm ,, 'Im~m'ImdmJ~Jq tjm '1711111 tjdq~Jtlmnt/'!1 JJ 7fl n 7 
lqlmJtmf 'I'l Jq~Jif~Jmmmnflm Julunf p1ubqJmlnnm 'l,mpdtjn 

-m~JJ1111nw tjJ '1'1'1wF eJ1u mnJm:, tjifdqb~Jil '1,mF eJ lllmqln mJ'1,m 7 

t1qnmb ~ tj1qJm~ ilrJJml tjdq'IJ~Jq fm],Jtjnm'Irunw Jtm7 

Jmdmmmprjpm:, il'I7uFfl7umqlnmJ'Imj Jqp ppF17 :tlq~Jltjdw 
mml 1J il~JmflqtjJJm'b '7 ·17 'il~JmF~Jmln17 ·s ·17 •ilGlu:,IJqc/;rf;mfJJ 

''?, •t, 'ilnftjJ17 '( lqJmmm~ 'I'l Jq'Id'Jmmmnflm Julunf p1ubqJ 

-mlnnm ~JmpJtjnm~Jp7umu tjdfmpGwum~ ~Jm~m'ImdmJ~Jq 

OI 

tp7upn~n 'IfT Ju'I ~JmFfl7u~ uwil ilJ 
•q 'JIJ1Uf f}1UIJI U b m mq j 'J4 f m nifq JJn J1 U ~ 'J tjf m mcf;mlb ~Jm 7 J11UIJmWI 

-nmF m7 ~Jm~mmq pu fi ft/'IF m~Jqpm1u~JFm 'J'l'I'IwF f}1udbm'I'1 J1 

ptjf}mpbmd ~Jm~ mJp 1/~mJmlnmJ:, pufb ~JmFfl1uJ,/nm'I'J'Wnw 
'~JlFm 1] tjJqnF1uJ 'tjFmp1p~ 'tjcf;qtj1qu 'tjilptj:, ~Jmlfm~JmdmJ 
-~Jq ,tjJqJJmm 'I'/V'Imum 1/mrj;mlb'Iml Ju ''ImJ'I fmFm'Io 

IIJ1UJ'£f 
-lflmtjllmincf;mlb'I'ml ~ puJ•U~Jmpm p7uJ'l'I~Jmdmn1mpm:, '/'I 

-mil t/p 'p1uJq'IJ~Jq mml £1F1u~Jm:, tj£1F1u'IJ 'I'/Fmmcf;mlUIJmJ 

J lqplmpmf pwd6m£f'Iil tj~mFpm~Jnmm w~Jq 'I',.6J'1't> ''f'WJ 

•711,J~Jq tjFmtjmmJ~upqb 'Im~mbJpuLup l7JGm6mum ~ IJ1~F£1 
-·ruJ;JJifm,mq j f'l J1 il~Jlld efwml/bmmcf;mlb'Iml ~Jmlfmm '17•u n 

nulqpdubmwbo 
pulnJq~ · l'm'IutjGmu 1qJ•mum i1Ilq~Jnd7unqu 'Im~m'IJ ntj1,,m 

tj7 ~J7UF £fwJu pm1l m'Ij ilJu ''Im pJ tjnm1Jp1Umu tjJqiJ'IlUF eJ1uift 

-m7m'ItjJo TJ tjlnm~ yJmbmnfuift G~Jmum ,ilJqJJmm 'It/'P'(mum 

,/JFmpm6tjp ~Jm~mJbm:,Jmn/lm-m~{btjrj; 'I'l pw]•Jtj"mrt,Jn"n 

-111 p1uJq'IJ~Jq M 17 1 J1lU~JmbJmb tj7 il~JwF f}1umtjbmmcj;mlln{m 1 

p1unm J1 f'l.P tjJ 'I'IJ ~J q ~Jm~m mntjlmmtj ht m~ TJ p1u -rum 
1 J q 'I j'I m m m nfl m 'I'm pG m'Im6Jl 'I m~ mJb m :,J mn/Z m1-m!; •/fu/i· 

fJmFeJwmqlnmJIJmj 'I'l fmplmpmf 1] pwpJmmm~ 'I'l JnJuift 

tj£1Fw1Jmj ~Jt/Fmmcf;mlb'Iml Lqm~JFm ppF17 :mJp tjilptj:, tjpbtjl 

-mtjJqmmp IJm~m~tjm~qlmtjb ,!'1U~Jmi6Jl ~JmF pbmJqmmlnm']j 

7 m~JmbJmL Gqn~ n il'IrzuFfl7umtjhmmcf;m lb ~Jm 7 pw -7-(,'IJ 

:( lG6I) ilb,]'Tt/ 'fi ·~ ~ lq]tm il'I~uFeJwwmLm~J'Iil 1] illn/lrn~J 
-m tjJ'TpLu~ JupmmmJm ~JmfeJwmtjbmmcf;mlb'Im1 ~Jm~m'l,"'l' 
-J'l·b 1~ 1mnfn ~JmF£11u~ mnil ildu ''ImF£fw'Inmtjp 1/J 1/fnmlj 

yJmbmnfuift G~Jmum 'efFwifmJtm:, rrm~mllt/'Imnfqp tjp n7lnJu J~ 
pwmtjb ilJqJJmm tjwrj;mlb'Iml m'?. :il:,JmnfZm ~JmlfmnwJ 1Jm'I 

GqJGmp 6qp 'ImF£17uLu6m~nm:, mrj;nnlii'Iml il~'I'lfJJ pwFmb 

-m111']( :JJ'l'JIJ1Uifl7uLuGm~nm;r IJm~mtjbulurj;Jupuqb lr:u 1] 



ufpnptbtfbbpfo ,fo'ilumfomnwre wt/_wpmbs phw'hfo .t:wztf_b~zn.fr 
tl wh pw ~ l'qpm nw nLtlhwu ppni[J jnt.,hi!, n l'l! ~ pwmwpw qt/_ wd- ~ 
tlfo pwhft ~w111npm[t 

~Wjh wzfuwmwhphbp b'iJ d-wt/_wf'[wJ ~w'i,tpwU[hmnL{JJUih 
{n'lbpfo <,'bmwcznmtlw'h wu,qwpbczn,J, U.'h9JLU[ 'lwpfo t/_bf'tph 

2.w JWumw'iJ w J9hth9 wqwhwt[nr -\n'lwqbm t/.. t/.. 'fnqnLl_whl! 

h. /, {' w n tu nu!h Utu fo pnL{J J nt.hh b f'l! tl b [' h pqpnttl cz qwlfo n pb.'h 

hUfW u m/;!Jph cz_nhUJj~qwhnt{JjUJh 'lnqntl_UiiJ.jUJh ntuUtii.hpp ~ptf
hwlf n ptl ui 'hl! , .ln'lbf'fo nwmtlhwufoptl w'h tlbt. tlbd- hbf''lf'nttl 

hh It w m w [' ht U,. U, . 9, w fu/UJ [' n '[l!, f! . 8 w , CJ.w l um JWhl!, lu. (f). 

l!fopfo tTwuJu.,'iJf!, fi·. U.. l;'lfouw'h.f! h. "'f'Pzhbp, CJ.J""lwlllhurb

un ,fl!wt tlfo'h/tumtmtfJJwh -\n'lwq.fomnt{Jjwh h. wq.pnpfotlfowJfo 

p'L u"' f' m"'UJl! , lfJ"L'fWmhmhuwqwh phumpmntme, · 'l(hmwqwh 

.t;uJJl w [u w{TLuhp -\n tzwq.fomntfJJwh h. wq.pnpfotlfowJfo wtlppnhf! 

.t; w'urn.u ur bu, nt{Jjw L .t; "'l hpfo J wbp wlr pqfour nw nttlh wufo pm
fJ J fll f, 'iJJ.p b b q UJUJ UJ {'ntU I 

ll hp .t;LllhpwU[hmntfJJUib pnwwqw'h wzfuwp-\fo t/_hpwphp

JW[ zt:un "-'prfbpwL[np Ubhwq.pnt{Jjttthbbp h'iJ 'ff'b[ U,, {. 

frwfumwf.JLllhf!, U,, U.. CJ.pnuq.hJtlf!, U,, 4. lfw'lUIPJUJhl! h. nL
pfozHp t 

If h {' ~ Lll hpwt'll,m nt{J jUJh phnt{J jUJb nw nttl'h w u ppnt.{J Jnth l! 

qhw!J/,L t hwU. qnt!U[[bpuwJph -\burwcznmmfJJnthhbpfo nt'l'lnt

fJJm tlp, :Pfoczfo'tw-wzfuwp-\wqpwqw'h znwLwotlw'iJ 'frnpdbp bb 

qulln wr,t/_1;1 U. 'f ~pufo!JJUihp , 2. . U. Umb'frw'hJwhjt, U.. f! . 

f!w'l'lwuwpJLllhp, l1 . 0. 0 -\w'iJJu'Lp h. lu. b. UwqwpJwbfo, CJ.. U. 

U.ppw -\wJJLUbfo qn~ztlfos h. UIJ[ht UwquiJh LUJ'l wzfuwmw'hphb-

1'/! zwur wpJbpwt/_np Lfohhtnt/_ ~wh'lht'd (hh 'frnfuwpfo'hnttl 

L w 'iJ 'll w/j>mLll JP 'iJ fu nznp J w uzmw pfo .t;b m wcz n m ntfJJ tiLhh bpfo'h, 
npnhp hnp bL uqut/_nttl t 

1960 fil'lfos uqumd- 2.UU2, qf•mmfJJnthhbpfo wqw'lbtlfowJfo 

b pqpw p wbw ft w ,'iJ q.pmntfJ J11Lhhb f'P phu mplllnLm p wzfuw p -\ w-

1[-pntfJJwh ubftmnpnttl qw111wpt/_nLtl bL funznp tlwuzmwpfo 

[UJhnw!purwJ/rh -\hmwcznurtlwt nt pwpmbqw-\w'htlwt · wzfuw

UrWbphbp ~LLtmqwU[hu 9.w'hq.bqntpnLtl h. t/.wunctlt UnLJh 

ph11tj{Jp wzfuLllmw'iJphbp u~ut/_iud- b'iJ hwh. U[bmi.JJqwfJ -\wtfw[• 
UUiputbnLUt 
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6. {w'bnwfPmfo Jwfthpkn<JfJp'b umwgt/_nq '/.hpu.•LfJJnt'b'b n1. 

fun'bwt/_n<fJJn<bf! t/_hpwpwzfu.J.mJ h.L Lpw n&Lfrh~[r mrwpphpp 

Jpfk, npp zbnpt;pq WJ'iJmbq dktuqnpqntJ b'iJ (!frnq.b.'iJ ptuqW

'ff'p/_'iJbf'p ( pnwwftw'b nL ftb'b'lw'bwftw'b t;wJutqhgn<fJJnt'b'bhpp) 

opfo'bwLwlf!nph'b ftpft'bt/_nq p'bwftwmbqp'bbp/.1 Jp upumhJ 1 

7. IJ.htfoh!pp J.b.hp'b nL mwppbpf!, p'b)l"fliu 'bwb. Jwfthpb.nt

fJwJfo'b WUfwp'bhpp tfofJntnq.pwftw'b ftwqL{'I! t;w'b'lfouwbnLJ bh tutft 

t;pJf!l! • npp qpw mhqp ~ nL'bbbnLJ pbfU'{Wk mbppmnpftwl Jp:U

qnp'bhpfo, lw'bnw!pm.'bbpfo wt/_h,[p lf!nf!p JnpfPnLnq.pwftw'b Jw

uhpfo wnw'l.wgn<Jf!' t/,bf2.fo'b'bbpu opfo'bwLwlf!nphL ftpft'bqn<J 

h'b, umhquhlnq uwq.JwJp Jfowu'bwftw'b, ftwUfwftgqwu Jfr 

up u mh J, n pfo'b t; h qfo'il.wft 'b b f'l! w'bq w'b n tlf h.'b LW 'b'IZ w!pm fr 
J n p!pn L n q.p w ftw'b u m pn<q UlnL(IW 1 

8· Bntpwf!w'bun<p lw'bnwfPm W.JL lw'bqzw!pm'bbpfrg mwp

pbpqn<J ~ tupmtu[!p'b mhu[!nq1 [!'bq npn<J ppwp t;wpb.wfl 

Lw'b'lzw!pm'bhpfo · Jfo'l.b. wpmtu[!'bwUfhu fr t;WJLn hftnq mwpph

fln<fJJn<'b'bhpf! tupmwt;wJm•[n<J h'b WJ'b[!tu'b nulhq, np[!w'b 

Jbu ~ 'iJ(1W'iJ9 Lntu(lpbpn<fJJnL'iJf! Utuq.Jw'iJ nL t;hmtuqw 'lW('

lfW9Iftu'iJ ul.wmJn<fJJw'b wuUfwphqn<J: U.J'b ttu'bnwfPm

'bbpf!, npn'b[! 'bJw'b b'b qwpq.wgJw'b UfwznJtufJJwJp, wpmw[!

'bwulhu f!Pl_ h'b mwppbpqntJ: 

{w'b'lzw!pmp q.wqwpwpfo t!zwft.n<Jf! t'"L'lzw!pmwq.Jtmnt-

fJJw'b «f!'b'lt;w'bn<pJJ b. crmpU(tupw'bwftw'iJJJ n<qqn<fiJnL'b'bhpp ftnq

Jpg Jp'b1_b. WJrllf 'lhnb.u fJn<JL ~~ {w'bnwfPmfo «f!'b'lt;w'bntp» 

t;wufttugnqn<fJJtu'iJ mtuft pJwumtuqnpqnLJ ~ wzfuwpt;wq.ptuftw'l, 

ftnJUflhf!Uf! f!'b'lt;w'bpwUfhu (?-. {. U.pJw'b'l, 8nL. IJ. b!pphJnq, 

:h . 'i.J . If fotftn•L iL n<pfoz'bhp), fouft ((mfoUJwpw'bwftwb nuzqn<fJJwit. 

'bbpftwJwgn<gfoL'bbpf! twhnwfPml! t;wJwpn<J h'b wp'fp p'bwftwu 

mbppmnpfowl ftnJUflhf!up mpUff! ftwJ wbuwftf!, wnw'bg p 

'bftwmfo n<'bb'bwtn< npnzwftfo ftn'bftpbw wbpfomnppw ('b. U.. 

9-qnq']hgftp, 1958): 

{w'bnwfPmfo JwJw'bwftwftfos lw'bnwfPmwq.ftmwftw'b u1ww

fthpwgn<Jpg ptugp wzfuwpt;wqpwftw'b qptuftw'bmfJJw'b Jbr 

t;w"Awfu t;w'b'fpUfntJ b'b.p 'bwb_ n1_ lw'bnwfPmwq.frmwftw'b Uf_tum

~bpwgJw'b , npf! q.wJpu ~ 19-p'f 'fwpp qbf''l.P9 b. WJ'b wpmw

'> W J<nnLJ ~ p'iJ1_ -np wzfuwpt; tuqptufttu'iJ p'iJtul'{ tumftbpt U.JUI'fhU > 

l(j 

' 'f' foLwft, MpwftwJfo'b lw'bnwfPm, q.Jn<'btuJp'b lw~.nnw !f>m II 

WJl'b.l fl'b1_Ufi..u wp'fb'b Lzqbl ~, U.. ff/btft'b ~f'• np lw'bnw:Pm 

f' Uill.f! Of]UJWlj'qfiUnLJ ~[' q.hnJnpf/1n[nqpwftw'iJ pbWU(tuUJqbpp 

j11f,wumnq b. WJi. Jp'b1_b. opu ~l oq.mwq.npuqnrcJ ~ 'bnLJ'b fthpL'f 

J fo zwf'IJ q.hnJnp.~ntnq.'bbpfo ftnqJfos: U.Ju t;wLq.wJw'bf!f! Jw

u JU , ; F m b 'lP [! ~ UllU LP u [lU 'b nw :p UJ" q.w 'l w"' lU l'P lU 'l w •L w

i[ IIIJ'iJbpp nL zlf!nfJn.fJJnL'iJ'iJbppt fTJbUJ[! ~ WJJ,j t:pwJwpqh( 

i 'u'bnwfPm pwne npufl.u p'bwUfwmfthp oq.mwq.npuhtn<g l 

/J,Juulfounq, 'bhpftw J;mwU(nLi lw'bnwfPml! -\fo.I'bwftw'bntJ 

,7fomnLJ b'b nhq.fon'bwl lw'bqzw!pmwq.pmn<fJJw'b mbuw'bftJnL

)J/•91 Umnpb. zwpwf]pqhtnL b'b nhq.fon'bwl lw ·'b'1zw:pmwq.fomnL

f1j·W'b -\ptlnt'b[!'bbpf!t 

{w'bnw:Pmfo ftwqJp Jb'l. Jm'bntJ h'b wzfuwp': tuq.pwftw'b 

/''bwftwlJ ftnJuuhpup mwppbpf!' bpftpwftbqhfo WJ'f t;wmqwufo 

11/;[pbfPf!, ff'bp'iJ nL JfJ'iJn[n['Ulp 'iJbf'f!pb zbpmhpf! , \n '[hp'iJ nL 

f'f119h'bnq'bbt'f!t U.Ju Jwubf'l! ftwqtfnttf b'lr 'bpw 'bJn<f/rwftwt 

r w'lw'lf'PL'bbf'f!· Lpw'bgfog' nblfobfPI! b. fttfoJw'b nt'bh'b pwgw

nf'ft 'lbf' b. -\w'b'lfouw'bnLJ b'b ttuLrnwfPmft wJh'bw~wpb.np pw

'lw 'I[' /• ;_ 'b b [' {' 1 

{.w'bnwfPmp phnpnztiw'b Jb'l. 'bzqn<J ~' np p'bwftw'i:t wJ'l 

ftnJUflhf!Uf! n<Lp Jpwmwpp, ftwJ Jpopp'bwft bpftpwpw'bw-

11'"L -\pJp. Wjup'b[!'b' wUfwp'bhpp LfofJnlnq.frwftw'b ftw'ZJI! lL 

nrl.qw'lr•Jw'b UfWJJw'b'bhpf! 'bn<J'b'b h'b: U.Ju UfWjdwtl! ftppw

nh LP ~ Uf [W m!pn pJ w J p 'b h pftp 'bb pp 'b ftw UJ J w J p, n pm b 'l f!'b

'! wf'dwft mwpwuntfJJnt'b'f.thpp qpw tfofJntnqpwftw'b ftwqJp nL 

lltluzw'lf'Jw'b UfWJJw'b'bbpfo Lftwmbtfo lf!nlf!nfun<fJJnLb'bhp Lftw'b,, 

f!'u;_Ufbu, opp'bwft, IJ.nwwftw'b t;wpfJn<fJJw'b lw~nwfPu•Hf'n<J, 
fJ.Jl ~ fu'b'lfot•l! thn'bwJfo'b bpftp'bhpp 'bftwmJwJp, npmhq ntrl

'lfb uwuwqnpntJ'bhpp n< 'l.w['']qwu[!t,br•P z'bnp '>' pq t:wJb

,j'u,mtuptuf' lf!nf!p mwpwUnLfJJw'b qpw.,, Uf.wmftbpf! lf!nfuqn<J ~ · 
"<umfo thn'bwjp'b hpftp'bhpp wnw'bJ.p'b lw'bruwfPm'bbpf! nt'bb'b 
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frpbLs tiLf'tiLJb .t;wm~wLfrlLhp[! b. Jbc}wlJ{hu mwllf!bpt/_t~LJ hL 

''I l w m!jm pti w J frL h l'~ pLb pfr l wL qzw!pm Lhf'P9' 

~wLqzw!pmfr pwtzwqpfol_Lhpp Jht_ ,wJHfo!( «wL~hL'Iwb[!» 

hp~pwpwhw~wL .t;pJ.pL f LfrfJt~u!phpwJfr "'p~L zhpm£!, t~pp 
•[pw duwt/_t~pt/_t~LJ ~ WJU ~wJ wJL pLw~wt• /it~Juuh.pu[!t ~wLq-
2 w!f>mt~LJ, wt[htfo -Afrlw wzfuwp.t;wqpw~ L fJwtzwL{JnLJ, WJ'f 

ccwL~hLqwfn> JwpJpL[!' /,p~pwpwLw~ L .t;pJ.p£! 1 hL{Jwp~t[nLJ 

t mwpphp w'lqw~Lhpp 1 wJ'I fJt/_t~LJ 'i/wb. opqwLw~wL ~JwL.pp 

Lf,pqnpqmfl.rwLl! b. Jp mbuw~ ~jwb.p umwbt~LJt 

bp~pwqb'lfo .t;pUfhpqbL tzt~bWjnLJ, npmhrz_ ~wmwpt/_mJ hL 

-': t~tzJLw.t;wpJwL Uff't19buLhp[! 1 .t;w-Awfu Juwfumt/_nLJ t wu[wp

Lhpfr' hp~pp funp zhpmhttmJ nLLhswc} .t;wpwphpw~wLnphL 

.t; wl[wuwpw~zfrn tf_p-Aw~l!' mhtzp t t~LbhLt~LJ JfrLhpw[Lhpp 

.. fhpwlftnfutiwL ''ll'"Shu: IJ.JL .t;wm~wUfhu pLmhLupt/_ ~ tfofJnu

!phpwjp Jw~hpUt1Lj{J-pL' wphqw~p, ~LfrJwjw~wL Cft1['qtlbbh

T'f1 t_phpfr, opqwLptzJLht'P w~mptf_ JwuLw~st~LfJJwb zLnp.t;ptf_t 

</.hpwlftnfuJ,wL Ufl'"Shul! zwm wt/_htfo Wpwq t l!LpwLnLJ Wjb 

.Wt'{wpLhpt~d, npt~LS qnJwsJwL UfWJJwLLhp£! zwm wt/_htfo 

;bL mwpphpt/_nLJ clwJwLw~w~fos .t;pUfhpqhL UfwJJwLLhpfos: 

OpfrLw~ qpwLpmf! 1 np f!Jntphrz.w.9hl t zwm pwpdp -ALzJwL tiL 

f'UI[tdp t_hpJwumphwbp UfWJJwLLbpnLJ zwm wpwq t .pwJ

[!UIJt[t~LJ, .pwb wubL.p Jbpqb[Wjpb ~pw.pWf'£!• np qnJW-

9b{ t .t;pUfbpqbb UfwJJwLLbppb .t;wJwUfwmwufuwLnrz_ Jpt_w

t{wJpnLJ: IJ.JbLw~Wjt1Lb JpLhpw[Lhp bL .t;pUfhpqhL tznbwJnLJ 

ufrLfJhtzt/_wc} hp~{'tlf''fw~wL JpLhpw[Lhf'l!' ~wL'Izw!pmmJ w

Ll(Wpbhpp tiL JfrLhpw[Lhpp tf_hpwlftt~fuJwL Ufl'"Shu[! nLbp Jfr 

mhLqhLs ' ~pUfhpqhL tzt~bWJtiLJ wL~wJnLL JpLhpw[Lhpfrs ufrL

{J-htzt[ nLJ hL w Jb Ufpu p Lnp J pLh pw[Lh l' 1 t~pnb.p ~w JtiLb bL .t; p

Ufhp'fhb tzt~bwjp {J-hpJn-qftLwJft~ UfiWJJwLLhpnLJ t IJ.J'l- Ufpn

.9hul! [!b{J-wbt~LJ t opqwLptzJLhpft b. opqwLw~wL bJnL{J-p w~

mf•t/_ Jwubw~snLfJJwJp: 

~·wL'l-zw!pmfr pwrz.w'll'P zLhpfos nhtfoh!pL PI' qwqJ wJ p 

UfWpmw~wL t pL]_Ufhu Lhpc}ftL, WJbUfhu tL wpmwc}pL Wtz

'lw~Lhppbt Uw~w/IJ Lztf_wc} Wtz'fw~Lhp[! pn[np 'lhUf.phpnLJ zt. 

t~p .t;wtf_wuwpwzwlft Lhpqt~pc}nL{JJnLL nLbhL lwLnw!f>mft WJ'f 

pwrz.w'ff'PlP umbrz_c}JwL Jhy_: fi.btfth!p .t;wu~wsntzntPJwL Jby_ 
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dmbt~LJ h'b._ .t;wJwJn{npw~wJftL LzwLw~t~L{J-JwL db.bpfos u~uwc} 
(o•l~ftwLnu~/'L ftttf_wc}.pLhp, JwJpswJw.pLhp b. wu"u) JfrLzlL 

~Ff'2JnLLLhpft ~ tzJfts umhtzc}wc} wJhLwlftn.ppft~ {JJpHf!t U.ju 

qbt'[[!tiLJ Lhpc}ii, tiL wpmwc}ftL t~Lcfhpft tfrnfu.t;wpwphpntfJJnLL[! 

tU J'i' ~tiL~phm w'pm w;; w JU7t1L{J JnLb•b { 'nh tfth!pft JnLpw.pwL

•JtiL[' db.p .t;wJwp, \l' htLt~LJ t nhtfth!pp dufos nL Jwuzmw

;,,.,9, flp.pwL Jbc} l.~lfthp tiLLhLw nhtfrh!/>£! 1 Wjb.pwL Lpw 

umhtzc}J,wL Jht_ Jbc} ~ Lhp.pftL nLclhpp 'fhf'£!1 fi.btfoh!pp db.hpp 

zwlfthpft lftn.ppwsJwL[! tznLq[!LfJws Jbc}wLnLJ t wpmwc}pL 

nLclhpp 'lbl'l! Lpw umhtzJ-JwL Jht_, npntf_.t;bmb. WJU 'l-hLif.pnLJ 

wJhLnLph.p nhtfth!f>£! wpmw.pft'ii W'l_'fw~Lhpp ~ntzJfos .pwfl'lw~
•[wc} pbnLJfJ nLLft: 

'-ltfrJwL npUfhu lwL'Izw!pmft pwtzW'ff'ftl. unt/}'pwpwp "'-tztznt-

fJ-JnLL ~ mwlftu Lpw 'lwpqwsJwLl! b. UfWJJwLwt/_npt/_nuF ~ 
lwL'Izw!pmft wJpntzt_W~wL ~nJLl([h.punt/_: '-ltftJwL [!L'I.t;wLpw

"thu pwclwLqmJ t hph.p fuJpft' Jw~pn~LftJw, Jhtzn~LftJw, 
Jft~pn~tftJw 1 U.nwt_pb[! JnLpw.t;wmnL~ t [Wb'fzw!pmfts w•Lhtft 

pwpdp ~wpqwpwLw~wL Jftwt/_npLhppL, ftLzLifhu opftLwq 

[Wb'flw!pmwJftL tznbwJftL ~wJ hp~pftL: lfh'ln~[pJwfJ um'htzc}

•[nLJ t Jh'lnnhtfth!pft UfwJJwLLhpnui' opp~w~ JftuhnLwJftL 

qnqwt[npntfJJnLLLhpnLJ: lJft~pn~[pJwL, ~wJ mhtzw~w'ii ~Lft
JwL1 jnLpw.t;wmttL~ t lwL'Izw!pmp wt/_htft lftn.p{' Jnp!pn{nqftw

~wL Jftwt/_npLhpftL' pLwmhtzwJwubpftL ~wJ !f>wsftwLbttftL: 

{wLqzw!pmp ~LftJwjw~wL pwtzw'll'Pl.l! ft mwpphpnt{J-jnLb 

tFLwswq pwrz.w'fpfol.Lhpft oclmtf_wc} t wJhLfts zwpclnLbW~ LjnL

[J-w~IWb ~wq_Jnt/_t upw N[tl['tnpL UfWtn~wLntz O'f.wJft1r qwLq

•[wc}Liip[! wJh.LwzwpclmLw~ mwpphpL hL hp~pwqL'fp tf_pw: 

lJ.JuUfhu, opftLw~, wp~mHw~wL oqwjpL 'lwLqtf_wttflhp[! Jft 

pw'bft opnLJ UwnnLsJwl otf_~ftwLnufos t;wubnLJ hL UUl.lf -p 

.t;wpw 1[wjp'b uwt;JwLLhp£! 1 pw!ftwLsnLJ bnLJLfou~ ,.,pwL nL 

U.!ptzwbumw'i.J 1 '-lwJ ftulwL'Iw~wL /;'bzJwL JpLftJnLJft Zl'tw

'i.Jfts sHtnLLhp£! [J-wlftwLsnLJ hL JftLzb. ~b'i.Jw qhurft wt[w•zw

!,l! lJ. bnLJ'i.Jpu~ wt/_b[p wplJ.h[.pt IJ.pUW'fW['dWjpb [WJbnL{JjnLb

'i.Jbpp mw~ db.wt[npt/_ntz [J-wJ!pnLLLhp[! mhtzwzwpclt/_nLJ hL t;w-

1zwpwtf_np ~ftlnJhmpbp b. wuL: lfw~pn~tftJwL wzfuwpt;w

qpw~wL [JwqwL[Jft WJLutfouft pwqw'lf'Pl. t, np l_P /;wLwznLJ' 
1!}, 



tw'iunw:fomwJf1iJ uwZ:dw'iJ,bLpt lfhq_n b. t!fr~pn~l/t. wthpf! w

.J.htfr zwm h'iJ ~pnul lwL'Izw:fomfr WJL PW'[UI'If' Lhpfr wq'lh

!JnLf/JnLbf!, umh'ld-'/_nLt! lit WJb"'frufr t!hq_n b. 'ftqpn~tfrt!w'i.Jhp 1 
npnb.f! JnLpwZ:wmnL~ h'iJ t!frwJb m.j_Jwl l nwf/1mp'iJ 1 ~wtf 
'iJ{IW t!np:fontnqfrw~w'iJ t!frwqnpthpfrL. op w~' w'iJmwn_wJfrb 

U[ mpw ~ fr t! pq pn ~ tfrt! w'iJ 1 tl w')llp t! fr ~ pt/~ tfrt! w 'iJ 1 l hn'iJ,wZ: nt/_
UIWjp'iJ .f!UJUp'iJhpp umJi'ldnLUf! b. WJLbt / 

O'lwJfrb q_w'ilqqwd-thpfr zwpJnLUf! }_U[hlll.f! t 'lfrmhl npU[bu 

o'l-fr t!hfuwLfr~w~w'iJ zwpJnLt!: ll.JL U[bm.f! t 'lfrmlil Lwb. np

Ufbu fhpt!nLfJJwb nL funLwqnLfJJwb, {J{Jqwd-Lfr, lwd-fuw{J{Jqf1 L_ 

o'l-fr LilJL pw'lw'lf'frltbf'fr qbpwpwzfut!w'iJ t!!tzns: 

£wLnw:fomfr p'iJw~w'iJ fphpf! pwq_t!wq_w'iJ h'iJ LfrbnLt!, Lpwb.f! 

wnwlwsLnuf b'iJ qhmbp, (Ahp, uwn9 w,_wzmhp, -AwZ:fd>.Lhp b. 

w Jl 'iJ I n LLh'iJ W[ n ·L U1 Ul f'P h f' f/1/tq_pqw.f!/1 t! frw ~w'iJ ;; w Ln~ w'iJ ftz'iJ h f' 

w j '1 fph f'l' L wLrnw :fom fr 'iJ m w LP u b'iJ nLpn LJ 'iJ pw q_t! w q_1u:b mfJ J nLb 

b Z:w-Awfu 'lwn'iJnLt! L'iJ 'lh~wqwpn'l qnpd-n'iJ: £w'iinw:fomfr 

p'i11u~w'iJ 2f'hf'l! umh'ld-nLt! b'iJ Wjb t!ftfw.J.wJf'/!J npmh'l mb'lfr 

b'iJ nLbb'iJm] pwq_t!w{Jjlq nhw~sfrwthp b. frpwqnpd-qnLt! t Lpw 

Z:wt!LUU[LUp:frw~ pw'lw'lf'frlthpfr t!ftfb. ~wmwpqn'l bJnLfl-w:fn

/uw'iJw~n'fJJmbl!: 

£w'iJ'lzw!pmfr pw'lw'fpftLHpfrs wt!hLfrs ntcfb'l ~w"'l! L~wm
t[mt! t ~lfr,J,wJfr nL yphpfr t!fryb.: CwpJt!w'iJ w~mpqnLfJJw'iJ mh

uw~bmfls yphpf! hp~pnp'f mh'l'iJ h'iJ qpwl/_nLt! ~Lfrt!wJw~w'iJ 
mwpphpfrs -\bmn: 

£w'iJ'1'l_Wf/1tnfr pW'lUI'ff'fr}_'iJ/ipfr tf/if zwm pwp'f nL pwq_tfwq_w'iJ 

t opqw'iJw~w'iJ iwzfuwp-\f!' pnww~w'iJ nL ~h'iJ'Iw'iJw~w'iJ !Jhbnq_

'i.Jhpn.j_t lfbp bp~pjl t!w~bpb.nLJ{Jfr 1/_pw }_~W t!fr npb.t Z:pU[bpqh'iJ 

"ff'n!Jhu, npfr t!hy opqwbfrq_t!Lbpf! ~wt! opqwbw~w'iJ 'iJJnL{Jhpf! 

tfwu'iJLU~!JnL{JJnL'iJ }_nL'iJb'iJw'iJ: r/,hpp_p'iJ mwu'iJwtfJw~'iJ/ipp f!b

(J-w!J.f!nLU qfrmmfJJnLbf! urwpq_hs t!pqpnopqwLfrq_Jthpfr funznp 

'1lf1l! pf.,}_U[hu -\n'ltf'iJw-\wptfw'iJ, WJbU[bu tL hp~pnp'fw~w'iJ t!f:

Lhpwl'i.Jhpfr up'iJ{Jhq_fr Jhy: 

- l!frb.LnLJb [LUbnw:fomfr uw-\t!w'iJ'iJhpnLt! Z:wL'Ifr"fnLt! b'iJ.f! 

mwppbp mfr"'fl pnww~w'iJ -\wt!w~h!JnLfJJnLbbhpfrt Opfr'i.Jw~, 
mwtfowumw'i.Jw Jfrb lw'i.Jnw:fomfr uw;;tiw'iJLhpmt! ~wpn'l t 
)w'iJ'Ifr"tbl funmwJfrL mwtfowutniwbfr, t!wpqwqhm'ilfr, {JtfonLm-
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'!Jbpfr, n'l-nft!fmwJfib '(u{nJUWJfrL} i>.w-\fril'ilhpfr _b. LUJLbt llfrb. 

!!lltjb Jmt!w'i1\~ Lruj'iJ pmuw~w'iJ !pnpt!wsfrw'iJ ~wpn'l t Z:w'iJ

'!P"'ll mwpphp \ lm'iJ'12w:fomthpnLt!: Opfrbw~ tlw;;pll'i.Jbp -\w'iJ

rrfrutnLt! hLp Z:wd4ppw~wd-wJfr'iJ fun'i.Jw1/_ w'umwn'i.Jhpfr!J u~uwd-

df1b}_b. tnnLb'fpLUt \ 

Opqwbw~w'iJ w2fu''{'f'-\mt! wt!hLwzwpJnLbw~l! ~ht'lwLfr-

t,bp'iJ lit, npnbf! frlJ.f!ftntpnLJb zwpJ.j_b[nq m/i'lfr!J m/i'[ pwq_

,J'wq_Wbnt{JjiiLb b'iJ tFmsLnLt! pLmfJJwb t!by '--'- w'iJsLnLt! Jfr q_n

),wJfr9 Ujnw,'!, t!fr lwLnuJ!pmfrs' UJriLUf!, ufr wzfu'wpZ:wJwufrg' 

tJ'j11LU f!l 

~w'i.Jnw!/Jmfr t!Jmu pw'lw'lf'PU! Z:n'lwJfrL d-wJ~'iJ t' U.JL 

,\ ltwqnpqnul t t!Lwswd- pw'lw'fpfr;_Lbpfr Lbpqnr,JnLfJJwt!p b. 

'/hpffr'ilthr-fru -\wJhtftL t: fltumt!Lwufrph[nq Z:n'lwJfrL d-w,}~l! 

~wpb[Jl t qbpw~wLqH[ lw'i.Jnw!/Jmjl t!Jnw pw'lw'lf'frltbf'l!' 

£wtnw!fme ~wqt!n'l pw'lw'lf'frltbttfr t!by -\w'iJ'Ifr"fnLt! ht.f! 

ioub. LUJbUfftufr'iJhpfr, npnb.f! n}_ wt!bLnLpb.f! lit ')tub'lhu qwLfru' 

wnwLJ.fr'iJ wpbw[tbpnl/_. pb}_U[bu opfrLwf ;;wqbpJw~w'iJ uwn

gntJfJl! ( uwnwJnLfJJnLbf!} 1 uwngw'lw2mhpf! b. WJLbt 

l,,w,/_hpJw~w'iJ uwngntJfJf!, np qpwqntU t hp~pwq'iJ'Ifr gw

•~'w.f!wJfrb ~nwpwd-ntfJJwb Jnm 25 % -[! 1 ;;wmnL~ t w/iJ hp

ltl!f'thpfrL, npnbg tlfrffrb mwph~w'iJ yhptFwumfrtlwbf! 3-5°-P!J 

fjWJp t: Pb}__ qhpwphpmt! t uwnsw'lwzmhpfr'iJ, LUUfW 

l1pw'iJ.f! ')w'iJ'Ihu lit qwlftu ~nzm t!fJ>LntnpmwJftL mhrznLt!bbpfr· 

'lf'w~w'iJ ' -\w2qbqzpn nLbhgn'l bp~p.LbpnLt! nL pwpJ.p tbnLb

(tnLUt Uwnsw'lwzmbpf! b. -\n'lwpnww~wb Jw,}~l! w'iJZ:wt!w

mh'lblfr pwrzw'lf'frltbf' h'iJ. uwnswrpwzmhpfr mwpwJt!w'iJ Zl!f'

rw'iJLhpnu.l ':n'l_wpnww~w'iJ d-wJ~ l.P q_wpqwLnLt! (ll.Lmwp~

wfr'lw, 9-pb'i..Jlwb'lfrw). Lw.J.wqnLJb 'lbut.f!nLU Z:wpb.uJ'iJ [LUb'f

zw!pmthpfr!J bpp/itf'iJ tfpwJb LUJULnb'[ Ji'iJ {Jwpwb!JnLU pnLUW

~w'iJ b. ~h'i.u1-w'iJw~w'iJ opqwLfrq_t!Lhp, npnb.f! Jwt!w'i.Jw~wqnpw

utbu h'iJ Wjbtnb'l p.bw~nL{JJntb -\wumwmnLtft l.n'lwJfr'iJ JwJ~fr 

wn~WJntfJJwb U[LUJUWbb/ipnLU ULUn.!JIWIJ-LUZtnbp }_lib wnwyw

bnLtf I 

£wLnwfPmjl pn[np pw'lw'lf'f'l.thf'f! bnLJb 'lhf'l! }_nLLh'iJ [Wb'l

zw!pm'i.Jhpfr J.b.wl/_npt!w'iJ nL qwpqwstfw'iJ t!bzt tpw'i.Js t!fr UILUUf! 

-) tub 'IP u w 'iJ mt! t 'l b~ w:[ w pn'[ 1 ~ w t! lflfuwl/_ n f' pw 'fLU 'lf'P 1_1 
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J!

1
w'iJt 0'1-ft Jftlnsnt/_ wbqwtpnftn/_wtt ltJntfJbp[! •/_bpp_ftlt 'iwzt/_nt/_ 

)
111

tnntJ H hp~pft dw~bpb.ntJfJftlt, uw~wJlt ft mwppbpmfJJntlt 

liJ11tfJbpp zwpJJwf.t nt t/_bpw'fwuwt/_n[tJwf.t WJL WCf_'fw~f.tbpp. 
11']/t J ftp_nsntl frw tnW pt/_ 11'[ utbq Wtf11 pwtfJ JnLf.t {! ~W J'11f[ f, ~W
III W{'t/_bJ_ ltwb. owttpw'fftl' tf_WJf'P9 '1-bUJft pwpJ.pw'l-ftf'l!• Jftltl'l-bn 

dltwswtt . pntnr wq_qw~ltbpft qnpttnLltbntfJJwlt l!LfJwspnLJ 

zwpdntJ{! J'ftzut ~WUIW('t/_ntJ f, pwpJ.pp9 qbu{p 9wttp[!' J.wb

flw'iw~ nLJfr lUCf_'fb9ntfJJwJp: l.nun'l_ p_pbpp 1 UWfl9lU'ftuzutbpft, 

,\Jwlt 'ijntubpf. zwpdntJ[! 'ibwp!-Ut/_np f, '1-wnbnLJ Jw~bpb.ntJ-
{Jp fJbpntfJJntLltbpft zLnp'iftt/_t . 

{wlt'l-zw!f>wft pwq~wsn•sftl Jwubpft Jftt.L. b'lwtt tftnft;w-

'lwpJ. ~WUJ£! npnzn•J f, ltpw uutpnL~utnLpwlt, WJuftltl!lt UJWJ

,J'wltwt/_npnLJ f, WJ'f pwr'l- ltjntfJwltwlt ufruwbJp uw'iJwltLb

I'"LJ wnwp~wltbpft nL bpb.nLJfJltbpft ltbpj!pb ~wq_Jw~bpUJt/_w
~ntfJJnLlt[! (U.. 9-. fluwl.blt~n, 1965, f,p_ 131}t {wlt'l-Zw!putp 

umpnL~utnLpwJftlt Jwubp[! wubtnt/_ Ufbutp f, 'iwu~wfJW[ n1 

,/ftwJlt ltpw ptu'f_W'ff'Pl.ltb£'[! 1 WJL ltwL. Jnp!f>nlnqpw~wlt Jpw

•Lnpltbp[!1 ltntJltftu~ ubq_nltwJftlt npfJJ[!t /;um lj. r/,. lJwlbuflp~/t 
(1959) lwltqzw!f>mft umpnL~utnLpw 'iwu~wsnrzntfJJntltf! ftr 

;i'bp_ [!L'l-Cfl'~ntJ f, bpbp JnLpw'iwm~nLfJJmltltbpft JftwultnL-

{J JnLltt 
1. U.nwltJ.frlt pw'l_wqpftl.Lbpft Jftp_L. tftnft;w'l-wr.! qwUJft nt 

t/tn ft; t b I' qn rtt nLfJ J wlt £' t 11LJ PI! I 
2. lfnp:f>nlnqpw~wlt Jwubpft q_ntqnp'fntfJJwlt pltnLJfJ[!t 

3. UbqnbwJftlt np[JJp qwpL.npwqnLJlt qtthpft JpwultnLfJJnL

.b£!1 nplt wpmw'iwJmt/_ntJ f, WJ'f npfJJp WuUJb~mltbpft tftn· 

rj1 n ft; JiwJ p : 
{wlt'l-zw!pm'ft Jbp_, frLlUJbu t~wutrwl f, U.. 9-. fluwl.bfl~nfl 

(1965 ), ,Jb'hp mbultntJ bltp nz. JpwJlt utwppbp pwqw'fpftl

Lbpft tftnft;wtl'l-b9ntfJJntb[! Jfrwmwpp mbpputnpftwltbpft t/_pw 

( !f>woftwLbpf. uw-<:JwLLbpntJ), wu twL. 'ibLs WJ'f 'iww-

1[wttltbpft tftnft;wqwpJ. ltbpqnp•ttntfJJntlt[! JpJJwlts lt~wmJwJp, 
npL wpmw~WJutL/_mJ f, pwt/_w~wltwz.wtft pwq_Jw[Jpt/_ WUUJW

' f'bq_Lbpntd (p_bpJntfJJwL nL ft;n.Lwt/_ntfJJwlt t[_bpwpwzft;Jwlt, 

ppJftw~wlt tL bJ bltmltbpft J ftq-pwoftw JP L. w Jl UJrnobultb pntJ ): 

.(wLqzw:Purf. Jnp:Pntnqftw~wt pwq~wsmsftl. Jwubpft tftnft;-
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11hpq.11pJmfJJn1J1l! l[wqJntJ t fip'W Jnp-!fintnq.{twfilJJf, utnpntf[-
tnntptuf, Jiw.J fiwnnt91_wrt.pf!t . 

{wf,'1lw!f1tn/r pw'lw'1f'Pl_fibpf! fiwpbL/j' I; pwdw1J/il lipfinr;. 
1frJfiw4wfi fuJ pfr' wfiopq.wfiwJiwfi k opq.wLwftwfi: W1opq.w.

uwqwf, pW'l_W'lf'frlHpfr Jbt bf,' Lfrflnu!f1bpwfi, 1fr'1f"11Ufl1bpwfi,. 

JfJfintnptnf!t Opq.wfiwJiwfi pw'lw'lf''Pl.1! frp 1bpft1fr1' ftwpbtfr f 
pwJwfibl hpqnt fi!Jp/f opq.wfiwJiwfi rtwq.Jw.f, . . fiJn~pbp k qhfi

'lwfifr opqwfifrqtlfibp: bfJb Jihfi'lwfifr opq.w:'llfiq_tlfihph tnwpp:b

pnif/Jn<fif! wfiopqwfiwJiwfi w2fuwp1fr9 tlfrw.&q.wtlwJfi wJifipwffe 

L WU[tu fintJbf! l/r fiwpblfr wubJ. opq.wfiwl[wfi rlw"lmtl ntfibsn'l 

fiJntfl/r Jwufr1'1 fli_ P"l"P q.bU[pbpntJ L np wifi SWJLnntfi fibp

U[ni/. t wptnw1wJtn1_wrt plmtfJJwfi Jbt, w.liopqwfiwJiwfi nL op

q.w1'wfiw1, fiJntfJ/r uw1Jwf,l! Jfrwfiq.wJwJL wLnpn2 J; nt 1.Ji
-C.hl/rt U.fiw'I• if.. /1, t/.bpfiw'P'Ji/rfi (1934} 1wJLnbnttl J;p w/i,. 

Jfrtn.p[!1 np opq.wfiwJiwfi bJnLfJf! wJbfiwnuJb'l q.nprtnfifib1,fr9 { 

bpqpwfib'lkfr pfrJfrwJi.wf, Jiwq_JwfibpU[qw<tntfJJwfi Jbt, Jfrk

hn<Jfi JwJwfiwJi fipw wfipwfitnbLfr Jwul!! l/bfi'lw1'fr opq.tu

fifrq_Jfibpf! k opq.wfiwJiwf, hJnLfJf! pw9wn.frq 'lb[' nLfibfi wpb

q.wJifi,wJfrfi tfibpq.frwfi J.kwi/rnfuhlnL IL Jinttnwfibtnt U[pnsb

untJ: Opq.wfifrqJf.rbpf! fiJntfJwifrnfuwfiwl[i!wfi f!hf'ws.pntJ w

nwiw9fintJ bf, 1'Jtit{Jbpfr wJfiU[pufr 1q_np 1wtlwlfuwp1wJpfr 

lf'tUi"ftnnLJLn, np 1wpJJwfi Jbt bf, 'lfinttl . "'ll 1frlfpnu!f1bpwfi,. 

tnpnU[nu!f1bpwf, nt Lfrflnu!f1bpwJfr 1_bpfr1' 1hptnbpf!t f!utn if., p. 

<f..bpfiw'luJint Jbp Jn[npwqfr bpfipwpwfiwJiwfi . "{WtnJntfJJwfr 

f!1'fJ:u9pntJ pntuwfiwfi nt Jibfi'lwfiwJiwfi opq.w1'frq_tl1'bpf! "'lt 

1fr'lpnu!f1bpwJfr tnLpf! Jfr pw1ifr wfiq.wJ wfi9 bf, qwsph[ /rpbfi!J! 

tfwpJfip Jfrtni/_1 llfJfin.[nptn/r flflqwrtfrfip, wq_;.,Lnf!, wJfuw

flfJntb Jfr .pw.1'fr wfiq.wJ w1'9bl bf, pnLJuhpfr nt Jibfilfw1'fr1ibpp. 

opcpw1'frq_Jfr tlfrtnq, 1btn1Ltupwp ntfiH JibfiuwF;wfiwqwL. 
(pfrnq.bb) rtwq.ntJt 

Uutni/_uirt.pwJJifi WU[Wpfibpp utnb'l_rtJw,f, Jbt pwewn.frq f 
opq.wfifrq_Jfibpfr, 1wtnf(w"{bu Jfrqpnopq.w1'frqJHpfr. 'lhpf!, frufr 

Jfr lwf'/! WU[wpfibp nL'l_'l_Wf(p Jbn.wrt opq.wfi'{rqtlfihpfi finLtnwJi

Jwf, wpq.wufrp bf, (fipw.pwpbp, '1/rtutnnJfrtnfibp, .pwpw<tmfu,. 

fiw1_fl, n.w'lfrnuwpwJfrb, U[tnbpn"fn'lwJfrb IL WJL tnp'l_Jbp oi/_;_ 
fifrwfinufibpp 1wtnwJintJ k WJtfi}t 
'>A 

l/bfi,,wlJfr or·qzuJ,fi'f'J'1'Jrpp ( pt1LJUbpfr, fibb,,tubpfihpfr, Jfrl[• 

pnopq.wfipq_J'i.tbpfr) , wpbq.wyjr -C.wn.wq.tuJfJbbpfr, o'lfr k 1.P/1 Jfr

tlL Ji·wU.wpqn'l_ ifrnjufihpYfnprtntppufi 1finp1fr1_ ,JwJp WU[wpfr9 

umb'l_rtqnLJ t 1n'liffi:w1wpJ,wfi fib'llLfr Jfr 1wtnntq tnbuwf 

1,fizu"{wtnJwJiwfinpbb q_wpq.w9n'l_ JwpJfrfi, np/rfi 1n'l bfip wfi

i[w:'bntJ1 cJ..wJwLwq·wfifr9 U[WtnJibpw9J":'J, 1tuJwd.wJfi thfi.p 

J,wpn'l_ 1n'll! U[tutnJibpw9Lbl wnwb9 opq.w.fifrq_JHpfr k opq.w-

1'.wJiwfi bJntfJpt 

{tuf.t1fltufl1tn/r J.ILwqnpJwfi "lf'"BbuntJ fipw ptu'l_tu'l{'Pl.f,bPP9 

.wJbLwfiwplLnpp, 'l_bqwqmpn'l_f!• 'lwn.fintJ t tuJb pW'l_tu'1PPl.f!1 

npfi oJtnqwrt t wJbfiwwqtnfrq zwpJJwJpt 'J.bqwqwpn'l_ pw

'l_W'lf'Pl.P q.w'f:wpwpp 1wpwpbpwqwfi pbntifl ntlifr . JwJwfiw-

4fr pfifJw9pntJ WJb qwpn'l_ t i/infu1_bu Opfrlituf[ i_nppnp'lwl[wli 

uwn9w"{wtnJwfi 'l"'PwzpttubntJ . fl-nLutuqwfi 1tupfJntfJJw.fi 

.t:1nwfruwJfr.fi JtuubpntJ [Wb'llwfl1tnHpfr J.ktuqnpJwfi Jbt 

qbqtui[wpn'l_l' rtwrtqn9tuJpb utun9W'1tultnb tp , Jfrfii_'lbn tuJJJ 

1intJb 11Jbpfrtnnpfiw1nul uwn.9w'lwlLnf! 1_bpw9b[ t IL npU[bu 

ptu'l_tu'lpfrl 'ltu'ltuf'bl t q.nJntfJJnLb ntfibfitutn<9 t IJ.Jfi frp tnb'll! 

.qfrtbl I; 4tfrtlwJfrb: 
{wfi'llwf!Jtn/r ptu'l_W'lf'Pl.fihpp Jbt ,Pnfu1wpwpbpntfJJtub nL 

.jin /ufi b pq.n prtntfl J"'·f, 1 tu P9l! ltufi 'lltu!fltn tu q.fr tnntfJ Jtub qw pun p 

LL JfrlLbnLJb JwJwfimq ptup'I 1wp9bpfr9 t, fipw Lnt<tntJf! 1fiw

ptuqnp J;, bflb nwntJfituufrpntfJJntfi[! tntubnLJ blip ttufiq.ztuf/1-

uifr q_wpq.m9Jwfi tubtuLP'lP 1btn ubptn qw"{wq91_wrt1 

Uzfuwp.t:wq.ptuqwfi opJbqtnfibpfr Jfrtk b'lwrt uw4Jtufifibpfr 

npn2Jtufi b'l_tubtuqfibpf! tntuppbp bfi b'lbl' U.2fuwp.\wq.btn1'bpfr 

.!fr funtJp q.tnbntJ L np pfintfJJtub Jbt q.nJnLfJJnLfi ntfib9n'l_ 

uw1Jwfifibpp Jbq[!fi'IJfrltn tnpqwrt IL JfituJnLb bfi: llbft WJL 

fun•Jp tnptuJwq.rtnpbfi 1wqwn.w.qfi t tu"{w9nt9ntJ1 U[h'lbtn1_ 

np pfintfJJwb Jbt U[tupq_ nL 1utntuq uw1Jwfilibp i_qwfi, q.n

JnLfJ'JnLb ntbbh JptuJb tuutnp-C.wfituqwfi wfi9ntJfibp wzfuwp-

1wq.pwfiwfi Jp l/"J"'D"•flJnLbp9 'lb"lfr JJnLUf! t 
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l6 
t 'Jl/F mfb 'I'I f'lU pB mw n i/J 'I 'I'Im !' :,mn mJ 'I t/ mn1u 'il'J'I pw ut 

-lnuJln ilJn"lt/illtmLmJ Mm IJif'It/nFm 'mJp tjmFf!}1u(!/Jm:, il'I'.'l 

f'lUmim:,mmJm ilJ'l'I7t/JltmLmJ JuluJ mJ'I il'I'I!' '1m1Jmpmp, 

1Jm!'1Jm:,mb'lmJmil •j 'Jt/!'Jm!' -~t/Fmlmpmf ilmr/;mlvlJ.mJ 

1Jm!'m:, 1Jmff!]1u'l'I'·uf"J.uh 

rnFJovm 1uvJm!' t/'Iiu (!/Fiu'IJ '1t/m'1mJln IJfmr/!' IJFm 1uJm'1. 

•/7 lnt/1 1Jm'1m1JlJ!fp i/!'lUfDm'Jm!':,mn Bt/'1m'1m'Imf'mp ij"Jq'! 

-m<f;ml-ltlJml 'punqlnnF'fl 1j fmplm'1mBvmn !'fFm V!(V"l'Jt/!' 'J'lur 

-J'll 'Im'1mim'1n:, t/n/fmJmil 'I'I 1'17''1mmiu'1 U!fmJu ''I1uFeJ.1urr.. 

-m'1mmuJ 1Jt/fmyJm-ltm71dm !'mf!/Jmt/t j l''IL'I !''u'ImlJlmJmli 

t/'JuJJm'1 mJp t/Jnfb1'1 11J'lbJ'IJBt/ln2 ippFm 'Imlf 'l'IG'l'J1w 

'I'I f/Fiu'IJ 1Fm JJ'l'!m</;mlv'Iml ''I1uFeJ1u'I~m'1mmuJ 'It/f",,,.yJnrltm]i! 

-'IJm j l!(y.m piu1JmlJlm'1m'Im!'mp t/'J'{bu'l'I piu:,Jmnflm'lv'll 

'Im'1m'1im7 '1m'It/Jo '!'iun'IGuJln IJm!'GmbJmb 1Jm'1.mJ'mmln: 

t/J'1J'I 'I'I !'wpnfut/tut/t ilJn'fmp:,mn t/J91Jmr/;ml-lt1Jm7 

1Lm-lt1JmV t/l!fpm '!!{ !''upn/'ut/tutfr 

i/J'l'J'!m!':,mn t/JnJu7'mt/!' 'Im'1mt/bu1U<f;Ju!' JyJmt/ ''Jt/J'l'f 

-Ju7'mr/!' ').m'1mt/bulu<f;Jup bJmln t/l!fpm •Jilut/t t/m<f;m.lv'I_ml 

'J'I '11umm:,~J1uF JJ'l'J'Im!':,mn 'J'upJmlin'J'l!'m 'JiuleJiutfr 

-m7m_IJ4Jo Jiu'lm:,v'Ji/ n'llnJu Ju 'j !''u'Imb ( 6t6 l) J71G'Jlun 

''fl ''I. Jpmf(!/1U8'1mlnm'1 nf'fl :m'I:, 'Jmi(!/1Uf'f!' i/JnJupmi/.rr 

Mm f'lUilU1UUIJmn 1Jm'1m'ImdmbJm'1 j fmplnmlJ 'I'IJ;,mJ'f.rr 

ii 'Jiul (!/iun/ ut/tut/t t/J 'l'J'Im !' :,mn t/J nJ up mt/!' 'Im'1mt/b ul u<f;J u !'" 

Jilut/t t/1q]im Lupbm'1 ilJqnm!' mJIJ 71 t/Jnmr/;mlv'Jm7 

'·'Jm !':, m·rr 

Ju'I f'lUJ'f;J f. ilv!f? "lt/J-ltmLmJ JiuF7'ImilmJ1uF" !'iuilBme/~J 

t/J'l'J'JlUF(!/iun/ut/tut/t VF'(/ 1n71 ilJnniuf !' 'I'l !'.iupn/ut/t 7'1:,Ju'J,l 

1Jmf(!/1unfut/tutft t/'1'11' Bt/J'l'J7t/J-ltmLmJ mJ'J • piuil'Gmf!/'J,il t/l'Jm'J 

-m!'mf 'I'l7 IJ1Ummmnm:, i/J'l'J'Jm!':,mri fJ'Mmr/;mlV1Jm7 

1LuJm'1· 

t/7 lqlJt/1 'JufJub Lwlm7'm'1'1L 'Jm!'t/1ij pwGJm:, 'Jm!'luJu: 

t/J'l'J'Jm!':,mn 1j Jiuvmy.mmfn Mm '!'1umrf;m•l'V1Jml 'J'I 'J'JlUf> 

-Jmlm'J'f!'m ilJ'IJJmm t/fmpt/1'1 'fm]1mfm:,min.Jm 'J'I 'JWmfmfl 

Bt/'J'l!'m ilJn'Jmp:,mn G'JmJn t/mmu 'ilJqJJmm • t/r/;'lt/l'lv w 

1/p"b(71'1 'Jm'1mt/hulu(!/t/1 'J'l'J'u !'iupJml "lt/Cfm'I'l!'m ''1m'Jt/Jo 

'nqlnnF'(/ 11/'Ji/1'1 luJu'Jm il'Jmp:,inn mJ'I. 1Jmlf'I,fm 'm'J.'1.'{'LI' 

96 
•lqJJmm 'Jf11'1mf!/1uf'J '1m'I1upJml il"lt/JhmLmJ t/mr/;mlh'Iml 

•!mifJU '~ t/eJF1u'JJ 'Jt/Fmnil!f1'lnpu'1 pu]ilm:r · 'Jt/U'fp il'Jm!' 

-:rm·n t/urr/;ml-lt~ml Ju ''ImTef7uBm'1mJb'I 'Jim l!fb~m:r j i/1'{Jm'1 

lit/L'lmnf'(/ 1ilm<f;mlh1Jml lLud!'m 71m'I fiin/ut/t t/bn'llnJu '(il7 

-i/Jh~LmJ LuJmpm'1'1L. n7lnm'1mm:,} il"lt/JhmLmJ t/!' l7nfut/t 

j 1Jm'1m]imJ '!'iupbm'1 'I'I 'J1ufeJiu1Jnmt/!'. t/p i!Jn7t/JhmL 

-md Julu;J J'1Um_<f;mlh'Jm7 'IJ1fm 71 i/J'IJl 'il!'iuJhmilJ4v t/l1Jml 

Jllufmpurm:, 1Fm '1'11'· 'lnt/7' il!'bm>, 'Jm7mt/bu1u(!/t/1 j LuJm'1 

:Zt/'Imt/tm7 ttm!'urmbm'Im!':,mn !''ufmpmm:r i/!' t/J'l'J'Jm!':,mn 

.1:/m<f;ml-lt'Jml tjFlU'J '1nt/'JF1U'I, tt/'It/l j ilm'lln il!'bm'1 1Jm7mt/b 

-.ulueJt/1 ljfmi/p il'JufJub LuJmpm'1'!L f'lUfJub 'Jm!'mmbm'I 

-""1J1-:Xmn ifJ'l'Im</;mlh'Jm1 piuJ7illn'lli Ju1uJ .Ju 'il'I1uF(!/iuBm'1 

-mJb'I ljfm 1nm j ilm!fln7 Bt/L!(mnfm ljim'1mn ''J'I 'JJ'l'J'Im!' 

-:,mn 'Jm'1mt/hu1u(!/t/1 71 1Jm'1mJbm1Jv7l i/J'l'J'Im!':,mn qiumFmG . . . 
-m'I'l!''(J 1"17uGult/!' i/nil!f1lnpu'1 'Jm>,mt/bulu<f;Ju!'u'l-b 'J'I f'1Up 

-mfm:,mmJm n91nmJupmn/lb 71 Bt/'I1uf(!/1UfUubJq'j t/i.l'l'J'J"f 

-Jub 1m'Jubm 71 1m1Jub 'I'I p1ubmf i/J'l'I'Im!':,mn i/J'l'Jmr/;ml 

-v'Jm7 '!'wnfutfw1ft i/iffmpG.1uvmlj fm17 71lt/p G'ImJ'I j p1u>,m'I 

-rml'I .'Jt/muf l' Bt/m<f;ml-lttjml t/!' ilp1uG'J'(J tt/"17fbm1Jmp:,mn j 

iJm,ght-.. n'lln'JFlU'J. nif'l11n!'u'1 ljm>,m'JJ n7lnJu il1.nr/;ml-lt1jm7 

"J.1fm 71 'I'l7 !/'1mluuu 71lt/p t/J71Jm11;ub i/J'l'I'Jmp 

-:,m.n :4.'ll' 17,mf(!/w1Jm'1mfm'Jub 1Jm'1m.'Iubt/Ju:, 'j luJu'Jm ilft/b 

~m'Pmiltll 71lt/!' t/J'l'IIJmbmpm t/Jqm!(h f'lUU'l'JIJmUl , 'Jt/fmy. 

-:,my. ,''1m'JifJo n!fln"l'Ii/ 'fm"17mFm:,mmJm 'I'l7 IJlUmfmG i/J'l'I 

-'Im!':rmn JJ'I 'i/J'lilln'lv .71m'I '1'17 "lt/il IJFm>,(71fl ''J]f(71 71 71lt/!' 

.flJ'l'Jil.mlnm i/J'IJ!'n/mmJ'll J'IJJmm '71li/!' i/ifm!'mG 71 t/puf 

il-tjm,p:,mn j i/'1mluJu :J!'mFf!]wmly. i/J'1Jm7pt/m1Jmn )!fluJu 

1 1f1'1ilm'1 Ju 'fi/b 'fmpmJJl t/>,mluJu IJmil'IFm 't'I !''"'I'l'I'" 

#ifm-:;m:, ilJ'l'I'Imbmpmm9b 1Jm71Jm:, 1U'1J'I p1uJ'l'J'JmlJl 'It/Fm'I 

-v'll ''1m'IifJo 'n'llnnF'fl 171li/-!' i/J'l'Jm'1qhlo 'J.mlJmJbm:,Jm:nflm 

.U'IJJmur .iJJ'l'I'Jmp:,mn i/'1mluJu 'I'I mml tfrm7m1Jm>,mpmtJ 

''J q !''" p n/ u·t/t u t/t 
!J11UilGmiJ1Jil i/'1m'Jmpmp ''I'l7 nfut/tutft'Im i/J'{'J'Jm!':,mn Mm 71 

·#'1mluJu bm P'I ,!'iuilln!f-lt niuF !' 'fm pmf m :,mmJm j IJiumF mG 

j.1uillnqv. 4l' i/Ju ''Im!':,mn 'i'I'" IJ1Ui(!/wiub 71li/p 1Jnm.'17F 

-Jo 'ImlJrmlbm:,Jmnflm ,1Jm71Jm:, 1u'1J7 JwUIJmilmwhug 



Ppw~wLntJ LwLnw~mL ntLfr Lwlt. .J.b·pfiL rrt LhnfrL uw~
JwLLhp: </,bpftL uw-\Jwft(! J{JLn[npmfr dh'l_ t , fru~ Lbf'l!frLI!' 

Lf fJnu~h pw Jfr 1 tJ. bl"lft LL bp ft u t,' wp 91! L m Ln w~mw qftmntfJ JW f, 
Jb2 wJbLfts {JntJL Jzwt1{wu pwtlftL1r t ~ 

{wLnwfPmft Jnp~n[nqfrw wpmw.t;wjmnt[ljwL mw~ -\wu·· 

~wLntJ hLp qftmntfJjwL WjL pwdfrLf!, "!'/! qpwq{nul t [WL'I·· 

zw~mft LhppftL mbpftmnpfrwl JwuLwmJwL appLwlwL/>nt

fJJntLLbpft, Lpw pwqw'll'fl Jnp~n[rrqfrw~wL Jwubpfr L/>nfu

-\wpwpbpntfJJntLLbpft nt L/>nL/>n/untfJJntLLhpft ntuntJLwufr

pnt{JjwJp (lJ.. 9-. PuwlbL~n, 1965)1 f!um {}., 9-. ""wlbL~nJfr• 
[wLnw~mft pwq_Jw~nqJwLft Jnp~n[nqftw~wL p '& ntfJwqftpf! 

U7W[nt -\wJwp UfW -\wL2_t[ntJ ~ UfWutwufuwLb[ -\bmf.t.Jwl -\wp
sbppfl: 

1 . lf "l'~"l"lffw~wL 'pwdwLJwL ~wurbqnpftwLhp{r ( wu

mft"AwLLbpft) pwLw~l! nL LpwL9 ~wf''llllputLw~wL rpnfu-\w
pw p b pntfJ JntL I! 1 

2. lfnp~n[nqftw~wL Jfrw•[npLbpft UlfUfWpwLntfJJn<Lf! 

(JntpwpwLlJntp ~wmbqnpftwJftLr wnwLtlftL-wnw'utlftL
1 

WJu

pL(!.L rum !pwgftwLbpft , pLwmb'lwJwubpft Lt. WJLL) ft LpwLe 
p L ntfJw 'If l' [! 1 

3 . lfnp~n[nqftw~wL tFftw{npLbpft mwpw.tw.~wL L/>nfu-\w

pwpbpnt{JjntLLbpf!, LpwL9 L/>nfuw'fwptl '1PI'.f!f!, 'l.Pwqbspwa 
J w~bpbuLbl'f L/>nfu-\ wpwpbpntfJJnt'IJ[! 1 

4. {wLnw~mft Jnl'~"l"lffW~wL ~w'lJft Jwubpfr Jf'LU. 

L/>n fu-\wpwpbpntfJ JntL I! ( -\w J w'fpntfJJnLLf! ), -\ftJLw~wL k 
bp~f'"f''IW~wL Jftw{npLhp/1 ~wUfbf'{!l 

5. {wLnw~mft Jnp~n[nqftw~wL umpnt~mntpwtft .twqnt-
Jl! Lt. Lpw '1ftLwtFft~wL I • 

{w Lnw ~ml! m b l'f mn l'f w J f ~f'lfr ~ w- wzfuwfl .; wqpw ~ w ~ 
pwdwLJwL Jb2 wJbLw-\ftJLw~wL , -\wLqntswJfrL Jftw{np& 

/; : bpwLfts wtf_btft pwptlp ~wpqwpwLw~wL tiftw1_npLhpft 

~~nLw , bp~fl' Lt. wJLL) Lt. sw.tp Jftw:[npLhpft (~wsftw, pLw-

:nh'lwJwu b. WJLL) Jfollt. qnJnLfJJnLL nLLft npnzw~ft npw~w

lj w L U7 w I'P b p·ntfJ JNLL 1 

{wL'Izw~mft pwptlp Jftw{npLbpfts n1._ Jb~f! 1._ntLp twL'I-

' w !pmft qwplt.npwqntJL .t;wm~wLrzl!' w.LJwuLwUJbtftnt-

f1JntLf! ftL1.UfbU cznLwl, WJLUfbU ~l wcznLwl mbuw~bU7f9 
WJufrL.pL' lwLnw~mft Jh2 1.f q.wpb£ft qUJLht q_nLwJw~wL 
11~tuppbpntfJJntLLbp: lfJnLU ~n'lJfrg w{h[p 9wup ~wflq.flwJ 
dftwqnpLhpft9 "1. Jb~[! 1._nLLp WJLUfftufr wtFpn'l2w~wL pLw

ftwL ~nJUf[hpu, ftL1.UfftuftL twLnwfPUJL ~~ l.bUJb.wpwp, wz

fuwp-\wqpw~wL fJw'lwLfJft wJbLw-\ftJLw~wL ~wpqwpwLw
~wL Jftwqnpf! lwLnw!flmL ~~ {wLnwf/lmft Jnp~n[nqfrw~wL 
.iwuLwUJJwL -\ftJLw~wL wumfr-&wflf,bpL bL pLwurbqwJwul! 

h !pw 9 frw L, U.Ju Uf fr u fr J w uLwur n~J [! w nw 1_w '1f'b l bL {. 9-. 
(}.wJbLu~frL, {. U. Pbpqf! , WUfW WJL -\ftJLwqnp•[bl { l,, {}., 

UntL9 b.ft , {}., 9-. Puw1.bL'tnJft b. WJL qfrmLw~wHbpfr ~nqJp9: 

!hwg~w: !bw9frwL !pftczMw-wzfuwp-\wqpw~wL wJbLwL/>nf!p 

tFfrwqnpL ~ ~ 9-frUJntfJ!wL Jb1_ WJL wnw2w'11'qbl t bp~pwpwL
Lbpfr ~n'l,Jfr9 b. wpmw.t:wJmnLJ ~ Lum.J.wu.pwJft1 WU[WpLhpft 

w nw2w 9 JwL . ~ftczMw-w zfuwp-\wqpwq.wL UfW JJwLLbpfr 

d frwuLntfJ JntL I!' . "l'l! JfrwLqwJ w JL .t; wtfw UfUIU7UJUfwuLntJ ~ 
Ul zfu w p.t; wqpw ~wL UJUI I' pw~wL ~n J Uf[b.pu ftL I !b'fl9fr.wLbpfr 

->wpofr ~wu1 w~9nLfJJwJp .t;wJmLfr bp~pwpwL '}-. </,. Uwtf"--

4frLf! '1bn.lt.u 1933 fJt[w~wLfrL qpntJ ~p, np ~wyftwL tutL'1- · 

zw!pmfr Jfrw{np ~ ~ ~w9frwLbpft bL pwdu:L{ntJ.' P"l"l' lwL'f

zw!pU7Lbpf!1 hpqpft wJpn'f.1 Jw~hpkntJfJI!' 
{wLnw~mwqbmLbpfr tlfr funttFp (9-. t. U.LbLu~·wjw b. 

,JJnwLbpf!, 1963) qmLnuf bL, "f' !f>wsfrwL wJLUffrufr pLw-

4wL mbpftmnpfrwl ~nJUf[bpu t, npfr bp~wpntfJJwJp Ufw -\ 

utwLqn tJ ~ Jw~bplt.ntfJwJfrL WUfWp·Lhpfr Jftli.LntJL LfrfJn

l"IJfrw~wL ~wnnLstfw.tpf! 1 n.btf!b~fr rrt funLwqntfJJw.L Jftlt. 

'un,JL pLntjfJf!, _Jft tFfr~pn~LfrJw, Jft -\ n'lwmbuw~ b. Jfr pfrn

.']Hnq_l !but9ftwLbpf! ~wpn'[ bL tftL.\l ,wpJwmw~wL ( bpp 

tl'wJl' WUfW{'Lbf'f! •wnwj_LwJfrL bL, '1bn.lt.u 1._tlb.wL/>nfu1_w.t) Lt. 

ttt r} w L 9 j W[ ( tF Ulf''I"L ~n 'lJ ft 9 q hpwL/> nfu{ w r} , b p~pn f''IW~ wL ): 

{wL'1zwfpU7p uw .t;JwLLhpntJ ~wsft·wl JwuLwUJJwL -\fttl

'it w~wf: qnpunL .t;wL'IfruwLntJ ~ - UJhrt_w'II'JwL pwq_Jwq_wLnt-

29: 



fJJnLLpr Sbrzw'lpJw'u urw~ .t:wuftw'und b'u nbtftb!pfr mwpp 

( f'I!'P ~wJ <nt[mfr lw Lp_fr <wmt/_wd-, q.wq.wfJ , umnpnm u WJLL), 

"f'l' p'unpnztj_ nLJ ~ mb'lwftwL ~pnqfrnL <pJ .pp L~wmJ wt! p 

taL!. 9 wd- ;; wpwpb pwftwL pw ptl.pntfJ 1wJ p, 'IPf'.Pw 'lf'J wJ p, 

lw'utft tl.unt/_ nL fJb.pnLfJJwJ p ( U.. 9-. Puwl.bLftn 1 1965 ) • 

Shqw'lf•r•.pLpp { M eC TOnO .TJ O)K e HHe) Jfrp_u brzwd- mwppb

pt1LfJJnLLLbpp wnwp_w'unuf bL p_bpJwJfrL ttL funLwt/_nLfJJwL nb

Jfrdp wnw'utiU.w<wm~nL{JJntLLbrrpg r U.juUfbu opfr'uwf .pwJw

mw~ [WLp_bpnuf umbrzd-t/_nLJ ~ .pwJnL WJUUfbu ~nl_t/_wd- umt/_bp, 

ni'P z'unp<frtj_ d.Jnt'up ~nunwftt/_nLJ ~ u UfW .t:Ufw'ut/_nLJ zwm w

t[h.tfr bpftwp, pw'u pwJw<wp lwLp_nLJ t 

l.juLUpuwjpL ~puwq.'utff pwpbfuwn'u q.nmntJ <wpwt/_w<w

JUI9 [W'u!_bpfr'u wpbq.wftp C. wnwq.wJ[JJw'u [Wpt/_wd-mf/JnLLL w-

1_ htfr J br} L .pw'u ;; Jntupuw< w JW 9 lw'up_bpp'u, n f'P ;; bmbJw'u

pnt/_ y_LpJmfJJw'u pw'uw~p mwppbpnLfJJnt'u'ubpp wq'fnLJ b.L 

p nww~w'u d-wd-~p q w pqtu gJ w'u t/_pw , wnwp_w'unLJ b.L mwp

rhpnLf/JnLLLbrr Jwp'fnL it opq.w'uw~w'u wzf./.wp t:p p'uwftbgJw'u 

mhuwftbmfrgr IJ.JuUffrunt[, pnww~wL ttL ftbL'Iw'uw~w'u gb'unq

'u hI' I' w'uorrq.w L w ~ wL p w 'l w 'If' pl. Lb pfr < b w J frw u frL n pu~ 

ljn'uftf'hm wb'lw'lfrf'.pnLJ ftwqJnLJ ht wzfuwp<wq.pwftwL <w

utntlj ftnJUf[bpu-!pwgfrw : 3Jw9frwL LnLJL 'fhplt nLLp lw'unw!p

mfr ftJwL.pnLJ , pLl_ np PlPfl' ftb'u'fw'up opq.w'ufrqJnLJ t :hw9ftw

Lbpfr opp'uwf;'ubp ftwpn'l_ b'u d-wnwJht' p[pwftp mwppbp 

'1-Pf'PW'ff'Jw'u lw'up_bpp 1 tfwn tl.npwftfr <wL'fpUfwftw9 ttu'up_hpp 1 

"fntpwftp , nl Jbr} C. w <{t l\p, q.hmp ntznqwmp <wmt/_wd-p u wJLLt 

P&wmbrputfwu (yp041Illl.e)r PLwmbqwJwup lwLnw!pmfry 

wnw'utl.Lw9t/_nq Jowu L tlflf' zwm 9WJU1nt'u wpmw<LUJU1tf_wd- ~ 

'.'wmftwUfbu L[mpmt/_wd- mb'lw'u.pfr UfWJJw'u'ubpntJ r ffhqnnhtfrh

·'f>fr JntpwpwLuntp tl.up Pf'hltp9 LbpftwJw9LnLJ ~ pLwmbrzwJwu' 

'J-fi'J-UII[npnLfJJnLL , fJJpmzwft.p 1 q.bmw<nt/_mfr Jp t:wwt/_wd- 1 <pw

rfuwjp'u ftnL , UWfl9W'IWlUIWJfrL ftpftbu u LUJLL t 8nL(ILU.j!LULLJnLp 

pu wmbrzwJwu frphLpy 1tbpftwJw91tntJ ~ !pw9frw1tbpfr JnLpopfr

uwft upumhJ: 

Plt w m b 'l w J w u b f'l! ft w pn rz bL LfrLb l Uf w pq u p w f''l' b. U, 

Unt 'it ,qup q.mLnLJ t, np "fwpq p'uwwb'lwJwunLJ Jbqnnhtfrb!pfr 

JnL('wpwltunL[I wwf'p 'lPw'lt/_wd- t Jp !pw9frwJntf_, puft pwp'ffr 

:lO 

'fbu[p nLJ' :pw9 frw1tbf'fr Jfr uJtUmbJtt~[ t Opfr'uwft, bflb qbmw<n-

•[ftm ubpqwJw9'unrz pltwmb'lwJwunLJ jtt L{'ut.pw'ul.JnLf' Jw'up_p Jp 

:p w
9

ftw t, LUUfLU w 1t ~ltbpftw 1w9ltp UfLUf''l pltwmbrzwJwur bfJb 

qbmw<nt/_mf: tw'up_bpp mwppbp JwubtwtJ Jir .pwbp !f>w9frw

uhp ftwL, LUUfW wnftw ~ pwf''l pLwm b'lwJwup (Lft. 1 ): 

,., ,. 'l .. 

PLwmb'lwJwubf'l' rfrLnLJ h'u <pJtwftwL ftwJ mfrpwUfhmnq 

It bpftf'nf''lwJrwlt ftwJ blt{Jwftwr IJ.nwp_frltLhpp ftwqJnLJ blt 

lwltnw!pmfr <pJpp u wt/_btft zwm Jwftbpbu b'u qpwt/_nLJ, 

[ w U nw:Pm p ;; p Juw ftwu !pn tt b1t U tnb '[Jn LJ I b f'it pn [l'fW Jrow U 

p uwmb'lwJwubpp <wqt/_w'lbUf bt <w .lt'lfrllf'"J u Jbr) Jwfthf'bu 

~ h1t qpw'lb9'imuf: 
PLwmb'LwJwubf'Ji lfWUILUftwpqiw'u Jbp_ IJ. . 9-, Puwl.bltftn'u 

(1965) bp~nL ':frJ1twftwL z_wrpw'lifr'z f [JU'ftnLnLJ· 

1) Puwmb'LwJwubp , n{'n1tp ftwUft/_wd- h1t Jbqnnbtpb!pp nt

nnL9/rft tl.Ubf'fr U. pwpJ.p·wstf_wd-' p_ppwclJiuLwJfrL ':wpf/nLfJJnL1tLbpfr 

<; bw, npn'up pUnLf/wq.p{nuf b1t Lwlf. qwplfw9wd- 'fph1twJnt/_, fun

l'l' lfpnL'umwJfr1t p_pbpnt/_, fun'uwt/_nLfJJw'u •[wf'p'ufJw9 zwpJJwJp, 

ftnzm .1tJn Lf/bpfr wpmwpbpnuinl[, ~unu[frwl , ftwJ ph.j!Uwt/_wp 

!p w 9 p w1tb pfr m frr•w Uf b mJwJ p: 

2) ffbqnnbtfrb!pfr qnq.wt/_np tl.Ubf'fr p1tuJIJtb'L;wJwubp ( trm- 

'1 fr n 'u 
1 

rp l t/_ w d-pw JpU ft w pu mw JfU ftw J w J l d-w lfJ w'u ) , fr1t z. ut L;u 

), w u ,q•w,} {' w 'IP p 'lw [' wt/_ w L '11t hp p p fJ w m h rz w J w u b p t 

b!'.pmmhq_wJwuhr \.. mhq_wfiflihr : {lllf''llw!pmwlffrmwftw'u 

n w nLJU w u frp nLfJ J nLU 1tb [' l! 9'"J 9 bL mw [pu 1 n [I L w1t 'll w!pm /r 
Jnp .~ntnlffrw~w'u Jfrwt/_np'ubpp' puwmb'LwJwu1t nL !pwsfrw1t 

-; uli:wfu l bfl p wt/_wttwpnLJ wpmw -\wJmbt nL pltnLfJJw'u Jbp_ ':wL-
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Rf! 
-m 71 1mfJUD ,1'1fU1nt/n w'1J11· i/J~"JJ'u]imi/J' 'Jm'1m"JmJmhJmlf. i/'rJ.111" 

'JwTf!llUTub llfl' 'Jml'Bm'JmlJ'l ttm'1mJbm:,JmnJlm-m'1i/'bi/q; 
:J if 'JJ u]un '1 I' 

'Jm'1m'Jmdmb1m'1 JlJnJu]imt/jr· f'll' Bi/'uuf;inZ/J'Jm~ 1J11nmp 

'Jffl<'1mi/bu1ucf;Jup i/1J1c/;m'lh1Jml 111Jml'm:;t 1 fm]11pu/J'Jil ilJ'l'JJ.u]i 

-mi/J' J;Juift i/1117',;, Gi/1J1c/;m~/J'Jml ';/'J'I 111'l'J 'J'l/JJm n11ln7'J</ 
IU11f!t i/1J1c/;m'lli'Jml 'J'f 

l'w]r7'J11m ;f'JuJu 'mJ]r 4J'l'JJu]im"1J'' !lfm ;f'J'l'J11m·ij b'Jm'1 'Jlmf!" 

L111J1nfm ;f'J'l.fl 1J'1U'JU1J' 'J'{ l'I!" 'J:mpbJm'1mnmli_ w fJmpGm:'rm-6 

-Jill 'lm'1mJbm:,JminJlm-m'1fbi/1; i/J'1J'I ilGt}m:, 'JmpJu]rm"Jl'4'!r 

i/J'l'lJu]rmi/1' mJ'J 71 ill'wf1i-111111n ifl'"l"'ni/n 'Jm'1mrrm;dmbJm·ti 

~qsn~n ~TI~TI~TidTI'bJU~ ~JQ~S~TI2~~U) 

:il~m'Um1'1m·:,· ,Jmuilqrg. 

-Jil7Jq Lu]r611f!IJm:, 'nqGuJln ~·mw:,.uJ1J1, '1J'f'J1J1cf;ml/J'Jml J'1"'J·lf't 

-1u 1 4LlfU1 piuJq'JJ7Jq Lullq·'f'U tfiq41q11 Lu'Y-m Julu;J tm4Bm</; 

'1mfJmh'Jil ,mi/Ju1ni/Jq1n '1m'li/Joi/p 11' 4]rfU1fU1".'1 ''Jm'JmJ11]ifr 
ilJ11'Jm4Gmc/; lni/urmp'bmd 'dfw71J:q7mp fm]rGq/JJm:, i/]rfLqm·nfr 

piu;/GmiJ'lil i/'1m'Jmpmp 1'1uuqtn i[cf;qiJlqu fmpmm'Jnm·p JfoqG' 

-uJln 7mum'1m<:,. 1m'J1f'J1U i/Ltfln 1 Ludmr, 1]iuJq11,m"1Bmc/; fLqwrr 

-mJu'l 611qJi/ J11nm11mL11mm'Jd 'Jm'Jmlm11m'1 B4fm1Bmtf; 1p/Jr 
-n/m'J i/mnw ',;,'l'l'Jw'1 f!ITw'Jrl J;qrlJmm ilnqGuJln. 'l""1'7frrrfmrr 

-wd piuJ7l1ml 'JmpJ/Jin;/Jl/'U Jqdtlmm 
1
Jq'JmJ'i/1'1uJ'1'1l" 'J'm'! 

-mlmrum'1 mJ]r i/J'111f"J'1'1.ll 111Tm 71 Jq1'1mf!IJm:, 'Ji/Trrr1mp·rrrrl 

_;Jill iJqtj'1mJUf ,J'f;,'fuJ'1i[J. ,J~~ i/c/;qi/Jqu 'fm'{mlmum-'1 
1
'1,fm 

1qmm1nmr'1 ]rullffJubJ'f'J m.J]r mJ'J ilJn'1,;;li"bm 'Ji/fm·m·J"fl 

imi/Bmc/; '1mfJmh'Jil '1l' 1 piu'JGmfm'1Jlf'J 71 17 fm]r1nm1nm.f' 

'147/'l'll'm t6'1]ruf 1q]rmm'bm 1 nJqlJ11]r 1Fmi/J' ilJu 'm4Jum 
( 

-i/Jq1n 4n11ntJTm i/J' ;J'l.'1'1.BmJq~mmw 1'1'1 ru]tn/uiftuift p1u;/6m</!f 

''lmpqn/n 4Jqnmp 'lm'1m4-bu7wf;Jup Jduif 64•rttf;mlh1jm7 ·e ·?q; 

(;f! 

-'lil i/'1m'lmJ'mp ilJ'l'iJupmt/.I' '{,m~m1[bulutfj_Jup i[U11;ml/J'lm~ 

:(E ;'111) 'J'l'!Bmfm'1J'l'J'1 'JfflJ''ln/n lmf 

-71U11f!t ilJpmJ" 11m'1mi/bu1u1;Jup 'Lu'JU1J' l'll' '11'hm'1 mJ11, tJilif 

-uift Bi/urcf;mZ/J'Jml ]runi/lnnTY/ 1]runml'mU1fU1mfi'l'I J1 nml'mliq1J1 

-m'JJ '11' '1'JGmfm'1.J'l'f'1 '1miluf '1'1' J:1uT7rrm;JmJwi L111nJu 'Ji'f' 

-1JmL11ur '1'J'11'1 J'Jwiflw·fmJm1J1 MY/ :dpm·Tfl1ufm]r1J1m'Jnm11 J4 

Gi/J'l'J'JmlJl 'lffl1/Jnv.:,. 1 piu]iJ'11dam1J1< 71 ]ruG'JmG 'J1fm7mJuf :, 

fm]rurm'JnmJ' ilJu ''J1uff!l'iufmdm-m. i{nfln'Jfm 11' l'q11,41 .:, LuJm'1 

J'1UJ'"bm'1. i/1J1t/;ml/J'lml •7nr'Ji/.to 1F 1J1c/;mZlifJml n7111qli Gimd 

tilnmJ'mU1fU1m'Jd 'Jm;f '1'J1U i!fm]rBwvm'1 /JJmd 4111]rm fmfm'J7 

ilJu '1 n;Jq11nru'1 lmifJu1J14dq1J1 'J~mr'1m;rrd i/ni/~'Jim< J;f'Jmbqs 

t]runmpmbqurmfi.''l'I wl[Jqi nmpmbq!"m'ltl '2' ''1'1. 

• 1(6 ·'1'1} 'llim 71 
ildl'1unJ i/Jq'Jmi/Bmcf; Lu'1'1 nqli'jmi:;, pwmmLuLu i/mqb 'ilJqd11n/ 

i/Jq'Jmi/Gmcf; fm]rillimL111n 1f'1l'fm1: 1-rw'! i/ijmJuf lniJl 'J'l bud 

-m'1 '1m'Ji/Jo i/J11'nmpmL11mmf!l'J'I 1'nif7hiirY/ i]ii/:,Ju'll iulq]rJil/, 

-mL11ui ,;,J]r i/ur'J'l/'111:, 1mTf!l1uJhmi!'Jfu 1fw'l qt/;qi/1q~~J'14r 
:, 1'1u]rfL'lurn illnm'1 MY/ 1Gfdpn/' 4Jq~·TTTi/Bmc/; fmpB7m.lnm'1 

'l'IJuurJqn ]rufm~1J'm11iJli w dpmpbm'{'· 1' fm7'J''bm'1 ilJu '1 nd'ql 

-lnru'1 1mi/Ju1n4J111n 'Jmifrri'JJ 4n11n'Jfm ilnmpmuqurmtf'Jq 

•71l4r 
4mcf;mlli'lm1 iu iJnm11mLqmm1d (qJ.;)OHJ;~W} ;fqmL11m 71 

(11l'1r i/nmpmJ.i111nm1J TU 4fmi/Bm1;} nmrrrrL111nmef'l'1 ,J'tf'IJu]t 
-mi/p 1m'1mi/bu1u<f;1ul' Tmf'11ml41' 1qfJubm1nbo p1u11,t/l:, '1Jm:,. 

n/my.m:, .,mn1u 'ildq11n;J11llnpu7 1m'1m11d 'Im1;,;,J'bmd Lu"9 nqv 



£& 
'1,!{ frn pnj mlf J11UfJm lf m 'Ii"/:, ilJ q 'In qG uJ In LuG mfl 'Ij} J11U w<fj m: 

--b'Iml Ju 1/'Imif :Jin~jm 1m</;ml-b'1,m1 f J1lU'Imn1-b'Im:, JuJtm{i• 

'IfwbmJvJmd fJmrbJmlfmnm'b :1rqmn1n 'ImlfmfJmdmbJmlf mr11l 

1pG,uumlf 7J 'fli1u'Id '1,my.1mnmrhmd m'I'IfJ1U f ilm'll" ilrw-b 

-Jmlfmnm-b 1J'I'1,m</;mZ-b'Iml ( !l96l) 1iulf'I'17mn<J ''b ·'fl mn(J 

: JJ !ffJU1 'lbmm<f;ml-L'Im? 

1 J '1 'I'Im Jmn 1m!' m:, 1-b mJb 'I 1'!'1~ lU 1f m p lfn u .fl 1 '1 J mm m lf 'I, 'I 

JqfJilfJmmmnjlm JulunJ drmffl,uLL1u nf'fl :drmffl,uGlfmlnmlf wl 

-qrbmlf J'J'IbqmJmif 'I1fmm<f;ml-b'Im1 1-.n(fln 1'/'PJm-b .~ wlfqi' 

-do lfwmm:, 'ImiflwJ1nmfJ!'1umu n'I1U'I'f. 'f fJ!'lUbJmlfmnmL 

1Jq'1,m<f;ml-LfJm,l lf 'Ilflf!' G1J'IGJm:, '1,mifl1um1hmm</;ml-b'Im~ 

~.OtiU'b,Jll.IJll 011-IJ 4.JQ'~!)q;"Jl2M."Ill 

tilJ'I'IJu"fm1r 'Imlfm1hu1u<f;Jur 1m<f;ml-b'Im1 n11mb 'I!f nq-b'Im~ 

'I'I-bJm fmG G1Ju •6'1!' 1m<f;mZ-b'Im7 'I'I rwpJupm1r ilJ!f'I!'!f"' 

-n1n 1m'Iubm 7J lm'Iub ,'I'.mrqnJn n17mm f GfwG n'lln7'I</ 

tm1G'I'ifuJinmfi'I!f f J11UfJVm-b Ufmpmm:, 'I1fm'Iubmfi'I'I 

Lulf'l nq-bqm:, 6'1!' 1LJm.n IUIJ1U1Jm mlljGtJ17wJin f rwJlf Jfmlt 

-m m:, 1hJ m !' Lu IJU1 !' 6 '1.!' 1F rntJU b 7JmiJ n 'lin 71Jij 'Ufm p m m:, 1f m 'f 

-ub Lulf'l n'l-biJm:, 6'1!' 1bJm!' tJmlfmJhm:,Jmnjlm-mlf1b1q; 

IIJmqubmfltJ'I 1J'IIJIJmmnm~ftmm Ju7 ~Jmifl 

-lufiJm:, ~Jmlfmnw'(j ,lfmtJ1Jo :iliJw'lm 1fm1Jubmfi~q tJ4Jmm1;mZ 

--b~Jml 7J iJIJ,UfJm 1JlfJ'1 ,rw"fGmr f IJlUIJm wlfJ'I 6qr IJm!'IJm7• 

-~Jm n7J L'lmnf'fl :pumnm,r1 L'IIJ IJmiJubmfiiJ'I f J11UpfL!fmn puil 

-~Jwdhlfn IJflU'l, 'IJlfm 7J miJuh 1fmJ-biJ1Um 1J1d1n ~Jmfmr1JJ'f} 

'ifiJ'In m '!' m q IIJrn IJU h ·7J. il IJ1Ut~m 1J lfJ '1 7J f J'lU plfJ L q m n f m 

•miJub 1fm-bimm IJmiflwfiJm:, IJmlfmnw'(j ,lfmtJ1Jo :rwd 

-lfJq lmfpw f rwl•~Jmb Ju 'Ufmpwm:, ~Jim tjfm~Jub tJ1fmm<f;ml 

-L~Jml ~ J11ulfmtJm>liJ pumnmr1 U'JfJ m~Ju(; :m1BtJ1puJinmfiiJ'1 

1] m1G'I1"fuJin 'pumnmr1 LqiJ miJubmfiiJ!f '7wmnmr1 Lq'I m17, 

-uh .fuGu61r 1JqiJJupmljr nJu7 j rwJ,mfm:,mmJm illnmlf 7J61p 

1J!fiJ!'!fmn1n wlfJ'I nf'f} :m<f;mUJ~Jm•l bJmr •J11f.Jq Jm~Jubm 1] 

m<f;ml-b~Jml 'ml!ubmeJIJ!f 'ml!ub JmiJuL ·mlf l''lmn1n lulfJq ijtl'l'!. 

-Ju"fm1r tJmlfmtJmdmbJmlf IJmpqnjn n11mm j GfwG nqlu?IJ<j 

··.::1>61 '"(f-"W.'d:::)'J:::l ;)iflll?f!OdHHO!jl/d d0)JJ;:>hHdOJ.JH-OHildEI.LJ<l.LJ~ 1 

t(!J96l) t/fuh?~rnuq ''(, "{/ urnJ 'jrnpqnfn •fuq'luu?•mt/p 

•jmltm'lmilmbdmlt 'l"'.rdl•jmJJZ 'lmf.tmubm:;,umnflm-mf.t{bt/rr; 't ·f.tq. 

mimliuzm7 

il¥1;11? 

tr. 

'(t •lftJ) ilrqm 

-nt/n (!l96l '696l) 1iulf1Jq7mn<J ''b ''{/ J'lUIJlfiJil f 1il7m drmifl 

-1ubJmln J1 6'1!' 1J!fiJ!''Imn1n 7•1flmrbmd tJmrGmtJm6Jl IJm/1 

-mJb m :,J mnJZ m-mlf ijb1q; : IJ.m1 G fJ1puJ In mfiiJ q 'IJm IJU b mfl IJ!f IJ!f 

J'I'IJu"fm1r tJmlfmtJmdmbJmlf 71GwGmJ~ t1J!fiJIJrnldl 1] 1JqiJ 

-lnuJlfo ~ J11U711Jmpmd tJ1fiJq:, Jij tJm1BtJ1PuJIJJ tm1GIJ'ifuJin 

~ J11up7ulf J11UJ!fiJIJm!':,mn 4JlfJq Mm ilJwi71JmilmJwi G1GIJuJ 

-u •JqiJfmpwm:, 1Jq1Jm1Jub 1~Jmil 1r rmlf hr lqlfJb-biJJ IJ!f 

LuJmlf ilJqiJJlfJq :(JqH-edlJ) JqiJJlfJq 7J JqiJmiJub IJ!f rw"fGmiJ 

-viJmum L9mJu '1«iJr,uGmiJimiJmldl IJmlfmrwmlnmtJd 1-.n(flfl» 

GqlfmJmUJmJ:, il-bJ,u:,Junj tJmrnJlmdmLqm 1Jqp1u 17,mlfmL 

-uJ-bmmJm 1fm1rq-bmlfm 1J!fiJIJlUiflww1h .fl(flfl ·fl Lt6l ,lfm'I 

-1Jo n'llnni'fl IUJ1!fU1n1n i!JmZlfilq '-bim i J11Upmim:,mmJm rwJ 

-qillnq-b Julud qflqJb 'ImrGm'{m6Jl f!mlfmJbm:,Jmnjlm-mlf1bij1; 

ij -.n(fl fl fm pGmf mlfJ!f'I B1rLulf 1J!f'IlfmtJ1Lq:, JqdJ m) :6qp 

Jjw<f;ml-biJml IJ!f rwpJupm1r iJJqiJJ1!fU1n1n wlfJq nf'fl :lmiJub 



tpw-tbpJwJfrL UfWJJwLLbpfis, nLumfr lwLnwfPmLbpfr mfrUfbp[! 

U(bmp t mLbLwL qnLwl pLnLJfJI Uw~wJL, frLLU(bu L1.nLJ f. 
/>uw;_hL~nL, qnLwJrw~wLmfJJw,L pLnLJfJl! LnLJLl! ;_/r Jw!l'Bw

JwpLhpfr mwppbp uh~mnpLbpnlJt U.Jumbqfrs tt l)bmb.nLJ t, 

np Jfrb.LntJL mfrUf/r lwLnw!/Jmftbpf! 1 npu(bu ~wf~nL, mwpwd-

tf.wd- LL Jb~ ub~mnpfr uw;;J,wLLbpntJ : OpfrLwf IJ.pb.Jmwbtf.pn

UfW~wL [WJLwmbpb. wLmwnfihpfr ' mpU[ 1 IJ.pb.btw-wufrw~wb· 

JhpJ.wpb.w']wpdwJfrL mpUf b_ wuLz /}um /luwz.bL~nJfr Jfrb.LntJL 

mfrUfpL frwpnq bL Ufwm~wLb[ frL;_U(bu ;;wpflwqwJpwJfrL, wJL

Ufbu tL tbnLwJfrL lwLnwfPmltbp[!t t/,lif'tfrLLbpnu! qnLwt-uh~

mnpwJfrh ;;wm~wLfrzLhp[! Jufrum· tf!ntfinfut/_wd- bL nbtfrb!pfr 

zLnp;;frt/.: 1.wpflwtf.wJpbpnu1 Jfi mfrul lwLnw!fomLbpf! pLnpnz

t/_nLJ hL ~wnn<ot/_wd-pfr qnLwt-ub~mnpwJfrL l!L'l;;wLnlp Cfd-bpntf. 

b. lhnLhpfr nul!fwdfrq. q.nmfrw~wLmfJJwL ;;wJwU(wmwujuwt· 

UUfh~mpntf. { mfrllfn"-Jz 

U.. 9-. fluw;_hL~nL UU1.ll-fr mbpfrmnppwJnLJ wnwLJ.Lw_sLnuf' 

t { bmb.Jw,[ lwL'lzw!pmwJfrL mfiUfbpf!' wp~mfr~w~wL, bt/.{'nU(w

u frpfr pw ~ wL mntL 'll'w JP, ;; bnw•[ n p-w pb.b uwL mnLL'Jpw JP, 

wpb.htwbt[pnU(w~wL U7WJCfWJp 1 wpb.Jmw-ufrpfrpw~wL U7WJ

q.wJfr, wpb.btw-ufrpfrpw~wL uwnsmJfJwJfrL mwJlfwJp1 -:Jmw

t/_ n p- w pb.huwL m w J q.w J fr, J b pt!fuwqw 'l at[ ~frwL nu J w L bL flw

mw Jq.w JP 1 JbpJ.w p~mfr~w~wL { ~wJ ;_w mfrw JP} 1 wpb.h[w-btf.pn

U( w~ w L b Lflw m w Jq.w JP 1 w pb.J m wu frp fr pw~wL h L flw U7lUJ J q.w J fr 1 

{ bnwtf.npwpb.huwL · hLflwmWJCfWJfr, wpb.htw-htf.pnU(w~wL {UIJ

Lwmhpb. wLmwnLbpfr, { bnw.tf.npwpb.buwL [WJLwmbpb. wLmwn

L hp fr, w pb.h [W- b1[p n U( w~ wL wLm w n.wm w V' w u m w L, wpb.J m w

ufrpfrpw~wL wLmwnwmwtf!wumwLw JfrL 1 wpb.h[ w-htf.pnU(w

~wL mwtf!wumwLwJfrL, rtwrzwJuumwLJwh-ufrpfrpw~wL mw

,PwumwLw JfrL 1 J nLqn[w-']wm:pw~wL mwtf!w umwLw JfrL, JhpJ.

~UIUUf twL-qwqwfuumwL JWL ~puwwLwU(Wmw JfrL, J frtfrLwufrw

~wL wLwU( wmw JfrL, wnwtwtf.npwufrw~wL wLwUfwmwmwtf!wu

m wfl.w JP L, J frtb p ~ pw d-n t/. w JfrL 1 wh']p~n t/. ~w u Jwft wpp']-w L

m w nw JP L, q.fr p~ wLn- ~n tfufr ']JWL /u nLwt[- wL mw nw JfrL 1, 

~wLnw!/JmLhpfr mpU(hp[! umnpwpwrfwLt[ntJ bL bLflwmfr

"fhpfr : UpwLo wlf!lllLJ.LwoJwL JwJwLw~ ;;wztf.p hL wnLtf.nul 

lwLnw!/JmLhpfr ~wnntst/. wd-pntJ wLonuJ w JfrL bp~f'"l''lw~wL 
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. 'Jowuwqwp'JJwL <:wynf''l wumfo l.wLl! 'lwuL t ( K.n acc) t 

U['wl'9 wbtwmtfwL U[WJ<fwLl! [wLnw!/JmLbpp <:wpfJw.J.w.Jpw

Jpf, "•wtf thnLw.Jpb pLn,JfJb tz ?-wuhpL t[ pphbg <:hpfJpL pw
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t/1 ~pL I.L , nhtfoh.'fll! wu fo t [!LqLnttF tpnqpnL JwuLwmqwttnt
fJ.r w,r [! : 

{hn'uw.Jpb twLnw!pmLhpfo ,pwuhpf! wpmw <:w
1
mmJ hL 

Lr ':' L!J . .!Wf'n~uw.JfoL pbnL.JfJ£!1 IJ.JUUibrz wnwLt!LwgqnttF hfJ hph.p 
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;_wtfowLfoZf!, "{' twLnw!/JmLhpf! 'JWUnttF hL Jp mhuwqfo 
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rzw'lf''[wJ t mwpwumw 'uw.Jp.L qnbwJnLd1 <:wpwqw.Jpfl Jwup' 
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P'lhmntfJJn<& h'il umhrzttnLJ lwf.Jy_hpp 'IPf'l!w'lf'JwL 1 'IHnL'[W• 

!J" n L U[ [' "9 /; uth [' ,, q_ UJ I' q.w stF wfJ J h 2' ' 
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Lzw'iiwqnifl1ni'ii I;· umw''iiniJ: lJ.JuUfbu, opfr'iiwq, wpli.w'}LU['
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;1uz'lwJ.frq. q.nmfrwqwl1 «ff1wt pLU'[Ul'Jflfri.f! fop mbq[! qfrfntJ 

I; tpLUt, Lt q.nmfrtbpf! M.1/ifwpqi/_nLJ bf, 'lfrP.Pw'1pJw'iif!t 

(LUtfhpfr '1Pf1f!U1'1pJwt Jb! urLUpphpniJ ht hpqnt mfr"f' 

I . q.[fuwi/_np 'l·Pf'.PUl'1f1niJ, npf! ll/UIJ.!wtwi/_npi/_LUJ I; 1bn'iiLU

J frt u fru mbJ fr U1UJ pwJJ UI J p Ii. J1LU q.J UI J p UfUI ['U1UI" UI Ii I; 
tbpJ{if, -JJtdbpfr'U, 2. bpqpnp'Jwqwf, 'IPf1f!LU'1{'ntJ, npf! .t:wt

'1bu I; qwlfru q.1/uwi/_np '1PP.PLU'1f'JLUf, !pn'iifr i/_pLU ' ti. pp LUnW-

2w9JLUJp UfLUJJwt1u1[npi/_LUJ I; wpmwJpt wq'Jwq'iibpn•[t Opp-, 

'iiwq, lfM l./ni/_qwufr q.[/uLU1[np '1PP.PLU'J{'ntJthpf! bpqntu'ii ht' 

.t:1nwfru-wplthuwt Ii. .t;LUpwi/_-LUp/i.JurJLUt, fruq, LUub'ii.p, l./ni

pwt q.bmfr qwJ 'iipLU i/_urJwqtbpfr ·.t;nt{_frmtbpntJ .t;wt'lhu bqntz 

pn1np '1PP.PLU'1pntfJJni'iitbpf! LUttLUt_LU9b[ bf, l;pn'lfrnt Jwu'iiwm

Jwf, zLnpt:fri/_1 9-ifuwif.np 'lfrP.Pw'JpnifJ1nitthpf! tzLUtLUqnt/JJnifl 

nttbt :Pfr qfrqw-LUz/uw p.t; LU q.pLU t,_LU t .t; wJ hJ w mw pwp /unznp 

4wpq.LUpwtLUqwt J'foLUi/_npthpp J.b.wi/_npJwt Jbp_, fru~ hp4pnp

q.wqwHbpf!' [LUtn':":/>mfr nt 'iipw Jnp:f>nlnq.frwq,wt JLUubpfr 

ptLU~wt qn.!Uf[hputbpfr J.li.LUi/_np'(LU'iJ Jhf : 

I./ LfrJ UJ JLUqw'U LUnw'iiJ.tLU.t; LU m 4 ntfJ Jnittb pfr m huLU~h mp9 

'Jfp.f!'LU'1f'ntfJJnt'iJ'iJbpf! bpqnt U1frUfp bf, pwJLUti/_ litJ' Un[ILUfl 

qwJ wpli.w1frt (frtunuw9frnt) Ii. zl'!wtLUnLUqwt (sfrpqniuLU-

9frnt)1 Unw!Jrtl! tzw'i.tLUqntJ I; [W'iifhpfr 'IPP.PLU'lf'n'Jl! ~wJ 
~nqJtnpnzntJ{! f!UU1 wpli.fr -ALUnwq.LUJfJtbpfr, hpqpnfl'lf!' f!UU1 

o'1LUJfrt t:nuLU'ii.ptbpfr nl'l'll1LfJJLU'ii1 Unuwp '1Pf1.PU1'JpntfJJntt

thpfr9 qwfui/_wJ I; iwt!hpfo ;ff'W -:t_bpJU)Jfrt ;,_hrlfrJf!1 1.LUpLUi/_UJ

.t:w1w9 1wtp_bpntJ /un'iiLUi/_ntPJnL'iif! .PPl I;, p_hpJwumfr-ALUtf! 

J!LUpJ.p, · 'lnmfrtbpf! UIJU 1ultfbpntJ mh'lLU'1f'i/_LUJ bf, .tlLUJhllLU

U1LUpwp, ~i/.hlfr pwp.!p1 IJ.JUU[bu, opfr'iiLUq, lpLUq_ifLU1Jfr {mw~ 
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lfwpil•wpfrqfr {n4_1.11nLJ Uw'lqnLfiJl"S tbn'iihpfr l"'fit.bl'l! wfi1.11w

nwr}wr}q bfi, Jruq tf>wJpwqfr thnfibpfr {w['wqw{UJJo/9 ["'fit.hp[! 

U1t:ll/1wu1.11UJ'i.i ·bfi, k zw1.11 U11[btfr qnp: 

M'nl_hru~nli hrhnt.Jplihr: 1'fi4_bpufrnlr H qnJ_1_nLJ w1fi bpb-

4_ nLJ{Jfihp[!, npnfi.(! opJb q1.11fibpfr unq npwqwfi 'l'J""'l 'fUluUJq np

Jw Lf! ~wqwnwq hfi: Pfiqbpupwfi JM -C.wfiwl~LJ f q1.11bl {w1.11-

qwU[bu qifrilwJJr Jbt_t 1.w11.11fiJr t, np 1.11pnU[nu!pbpwJnLJ bpqpfr 

JwqbpknLJP/rs pwpJ.pwfiwifru p_bpilwu1.11Jr&wfil! Jrt.finul f. uiu 

nL'!_ '!_UJ.lfr 'I qn1.11 Jrw qwlrnLp J"'lr { fri!L wqwfi opfrlrw J_UJtjr nLPJ ntfi
fib11Jr9 Jf,qfi ft Uwqw1fi {w'b.,,;fu, {w1.11qwU[bu .l.Jnwfi[!, fiqw.,,:. 

qnLJ f {wqwnwq UJU1U7qbp' [!Ul.11 . pwp.lpntpJwfi -o'lfr t.hpJwu

mfr"Awlrf! pwpJ.pwlrnLJ ft Opfrlrwq, U.pwpw1.111wfi qnqwqnpm

PJwfi Jbt_ J.Jnwlr[! 9wd-pw'ffrp Jwubpfi uit/_htfr uwnfi bfi, pwfi 

lrwfuwtbnlrwJJrfi zpp_wfifibp[!t U.1uurb'l Jrfiqbpufr.wJfr "{U11.11hwnfi 

"'Jlr f, np U.pwpwur1wfi qnqwqnpnLPJwfi Zl'!."'U[Wutp. tbn

lrbpfr9 uwnl! k qwfip O'f"'JJrlr q_wfiqqwr}fibpf! frt.lrnLJ .bfi 9wr}, 

l9lrnLJ bfi qnqiwqnpnLppufi {wurwq[! 1 UIJulhb'l wnwt_wlrnLJ f 
JwnwfunL'l, wpbqwqfr &wnwqwJplrhpf! · bpqpfr JmqbpknLJfJ 

l)lr {wu'i.111LJ k zwpwf1lrhpn.1. t_bpJwu1.11fr"C.wfie zwur 9wr}p t 
Lfrlrnd t 1.nq1.11bJ pbpJwfintJ 15-25° ·[! unqnpwqwfi · bpknLJP 

f, JplrJ_'fbn lrnLJlr JwJwfiwq U.pwqwttfr lrwfuw[bn'bbpntJ 

rrL ilfrt.Jrfi pwpJ.pnLPJwlr ibnfibpntil 9bpbq[! bpqfrlrn t./rfit 

,t, wpbqwqfr &iwnwqwJf!'lrhp[! 1.11w.[!w9lrnLJ bu bpqpfr Jwqbpb-

4_nLJfll!, lrnLJlrfruq '1JnLlr[! '4.wt1_ntil f: 
1'fiqbpufrw fiqw1J14_nLJ f nJ_ ilJrwJL qlfrJwJ/ri WJ£ fiwk 

{n'lwpnwwqwfi ttwuqfr nL J!"'lr'lzw!p.urfr "'IL P"''lu"ff'pJ_lrbpfr 

Jhp_t Oppfiwq, U.fi'll'P"'J""'lndf qnqwqnpntPJnLfilrbpfr "w1.11w

lf.'l! ttwttq'qwJ- t . urnLlr'ffl"'J""-• Jruq thnfiuitwlrt_bp[!' utWJifWJnt/.t 

1'fiqbpupnfi bpknLJplrhp[! JnLpw.t;.w1.11ntq b'ii thnlrw1frfi bpq[!p

fibpfrlr, ~wppwt/_wJfl""J/rlr bpqpfihpntu Jrfit/_bpufrw 1-/r L4w1.11-

'/.11Lil1 

'11niphpfl mh11w2wpdf! 

~bn'uwJfr'b nL {wpfJwt/_w1pw1Jrfi tuilrq.zw!purfibpfr Jfrt.k b'lw6-

mwppl:;pn.Lf/J!1.tfi'iihpfr9 Jbqfi tL ~n'lJLw{wpi/!wtt lrJntfJbpfr Jrlr-

·~ 

.U1blru/r1[ mb'lwzwpJfi f 1hnfi~pnu!1 (bnlrwJJrfi bp"plrhpnLJ JU 

{Jb.[!nLf!'JnL'trfthpp zlrnp{pt/_ JdiqbpUnLf!'U1Jpfi p_pbp[! UJ(IU11fnL

PJU1Jp {nu/! bfi .uurwfin,J k frpbfi9 {b1.11 urwlrnw '1..wlrw'l._wlr 

.L.Jmpbpt 

1.wppwtf:wJpbpniJ .wJbfi 1.11.wpfr tfrPnu!pbpwJ/rS it/_w9t/_nLtf 

t Jp zbp1.11, npp (:wuurnLf/JnLfif! {wzt/_t/_nLJ t Jpwt/_np Jpq
pnfilrbpnq hwJ ilfrlftirilrfr J •wubpnt/_, Jruq ibnfiwJfrlr bpqplrb

pnLJ urwufiJwq nL .<;w,pJnLpw!{_n.p Jfrqpnfifibpnq1 1.wpflwt/_wJ

{'WJ/rlr bpqpflbpnLJ .pfrJfr.UJffUlfi zwur ftbJbfltnfihpp J/r'ff'Ul• 

9Jrw.fi. J_lrlfrlr f;, JpfiJ_'fbn thnlr.bpnLJ lrqwtnt/_ntJ f Jrfiurblrufr"

Jfrqpw9Jrw, [!lr'f npntJ urwppbp q.ntnplrbpnLJ U1Jlr urwppbp ft 

.1.wJlfwqwL UU1.-nLJ pwpJ.f'"''!Pl' Jwubpfr9 wiqwLfrwqwfi nL 

{n'l"'lqwifrwqwfi Jb1.11w'lLbl'l! Jfrqpw9frw bfi qwurwpntJ 'fbU[p 

9wttl'"''1Pl' JwuhpJ!, fip"'L.9 Jfr Jwue lrwfuwtbnlrbpnLJ qnt

.1.11:wqqnLJ f UlnJJJ1:UJSfibtnt/_ {n'lJfiw{wpJwfi qb'lkfr {wurnLq 

1.11/rU[ ( 1.11b .u (mfilJZw!p1.11fibpfr q.bn.[!pJfrw pwJJrfie)1 U.1uUfpun4_, 

J.bnfiw1/1fi lwfi'1Zw!ptnlrhpfrlr _JnLpw.t;.w1.11nLq f UJnLfl'bpfr wpwq 

.znlutwzwp1L at Jfrqpm9fr'w·fit 

nu1_11.wa~q .qmn~wljw&.nt.pJwli ~wnmgtl_wHp( flt'l'l"'J.frq 

'11/-n1.11jr.w qUJlrnL{J JnLlrJ! q_ nfiw 1wftwlrnLPJwlr unuq qpqlrnLfJ JnLlr 

i_'f;1 fbnlrwJpfi l""lr'l-zw!pmm1fr'b qn1.11frlrbplr nLlrblr zw1.11 ntpntJlr 

-~wmq wlrfrzlrbp1 1.npJtq_nfiw4wfi q_nfiw J"'qwlrnLPJwfi J ht. 

Jbq iwlrq.zw!p.Ln.[! bpphp iJt qwpn'l Lbpwnlrht Jfr .puifiJr '1..nfiw1Jr 

-':;w1.11qwttlrhp, JplrJ_'fbn tbnllbpnLJ {fiwpwqnp ft (bnfiwJJrfi 

.twfi'1Zw!p1.11fibpfr pfinpnz wnwfiJ.Lw{"' tnqnLPJnLlrlrbpfr9 Jb~l! 

pwq_J·wqntnpwfrwlrnLPJntfifi ft U.1"1 J_p lrzwlrwqntJ pb .tbnfiw

.Jfrlr l"'L'IZwfPurlrbp[! wfiU[."'JJw_fi U[h1.11p f f!lr'1'1-['qblr Jfr .pwlrfr 

q.n.1.11nt {wurqwttlrbp, uwq111Jfi l!fi'l{wlrpwU[bu tbnlrw1Jrfi Zf!p· 

t:UJblrbpntJ pfi1.11bfiup4_ J wufiw 1.111_ wttmfJJnLlrf! fiui Juw'll'l"'llrbl' 

f u1J1~'lttmJ tfrn.f!p LnWpwttnLfJJwlr t/_pw .'1-ntnp'iibpfr wpwq tjrn

qrnfuntfJJwfi, npnt/_ .k t"'lr'l.zw:!fi.1.11J! P"'l''I qwnnL91_wt}.p f uLnUJ-

1-lnLJ 
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l.hnGw!J!G twGq2w~mGbpfl J!Gnpn2mu{! ll 
uwfiuwGwqwmnnt{! 

;, u'tnJf'u.U~w lw'ii'l-zw[J>mLbp{t wnw'i.Ja'i.JwgJw'i.J Jl:.y_ : bp-b U.ptu

,1 wJl, rzwL'w{wd-ntJ' Jwpnww4w'iiutfJJnt'iif! zwm t:wrnrz z.wiftw

''h t lw'i.i,_z~!pm'iihttft wnwLa'i.JwgJw'i.J Jhrl WU[W lfhr} /tzfuw-
\ 

11 11tuwpp 'fhUfp\ ttf
1 

ft'ii:_u-{bu mhuwbp 1 Wjb {tph~J z.{t wp'l-wpwg-

,,1LJ : l,hmwqwJ'rn.,_J tbntbpfr LWb'fzw!pUJbhpfr ntunttf'iiwu{tpnt-

11 Jn1bf! t; 'i.Jwpwt/_np""_<fJ-Jntb 4mw WJbUfhu p'iinpnzhl LhnbWJ{t'i.J 

. w'i.Jnw.~ml!, np w~i.Lf' dnm Lft'ii{t ftpw4w'iintfJJwLe u eL'l-nL-

i.J htft tft'ii{t P"l"f' lhn'iiwJ 11-,L bp4p'i.Jbp{t t; wJwpt 

t.U.V~tU. :hSr .21'\l-~!lil'lfU.SH .. lrbdNfl! litl. Ub!H\\..U.SI,'IJ 
'1-r\..U.lfrttu.\.. 

{wL'l-zw.'[>m{t Jb t mbrzft nt'iibgnrz tqpnghuLhp[! nt'iihL n{tfJ

dw1LntfJJnLbt fl-{t[JJe Lft'iinui f opw4wL 1 ubq_nbwjpb 1 pw'l_

,;' wJ1wt Opw4w'ii nftfJdf' 4wUft/_wd- t bp4pft {tp wnw'iiyp{t zntpff' 

UflnUIILhLnL t: hm l "f'P z'ii np.;ft,L wnwrw'iinul t qftzbp nL ,ghpb~t 
(/ f1W4w'i.J n{tfJJf! zwUJ ,9 Wj11111Lb t Wf'UIUJ ;;; WjUit/_wd fbpJwump

,; IU'i.Jbbftp opw4w'ii c'i.JfJwgp{t Jbp_t Ubrzttbwjpb n{tfJJc 4wUft/_wd

~ hp4p{t wphqw4/t Z"'f'lf' Ufmmt/_b[nL U[Wf'pbpmfJJnLLLhp{t t: bm 

L_ 4wlJn'iiwt/_np pbn LJfl ntbpt 3ntpwpwbz.JnLp mwpp mwpt/_w 

brzw'iiw4Lhpp tftniftnjuntfl.tntHhp[! {tph'iig t:bm phpnLJ h'i.J JnL

!' w t: wmndl hpuntJfJLht' ' u1fhpunLflwpw'iiw4w'ii pbntJfJft tftntftn

fu nt{J 1 nLbb hp 1 pt1Lj u b p f' t[ b qbm w g{t w u w Jlb t 
Opw4w'i.J lL uhtlnbwJft'ii nftfJtfhp[! J{twb'fwtfwJb npnzw4/t 

LL[W f'pbpw4w'iinLfJJnLb nL'iibbt ll.JL t Ufwm4hpf! pwq_tfwt!Jw 

npfJJ{t 'fbUfpnLJ : Uwfu UfbUip t wub[l 11[' WJU nftfJtf(! bp4f'P 

hrdfpwpw'i.J.wkw'i.J UfwmtfntfJJw'ii cLpwgpmJ npnzw4ft Ufwpph

ruv4:u'iin<fJJn<L z.nt'iip: Opft'iiw4 1 l."PP"P'l-w4w'i.J JwtfwLw4wzep

:' w'i.intJ Lz:[bl b'i.J J{t pw'i.J{t uwngwUfwmtfwL lL J{tp_uwngw'lwz

mw Jf•L tUfnfuw'iih pI II pttL 9 UJ uttrznLfJ JIILb[! J ftw'iiqwtfWJb mw p

r·bp t : l!p'i.Jz.u WJJJ 'f/;nUU UfWf''l_ z.t pwrztfwtfJUJ n{tflJp Uf'WU1-

;;utn{! u pw'lJwfJ{tt[ t:ftulnfJb'l'i.Jbp 4w'ii WJU tiL'l'l"LfJJwJpt 

fTJbmp t Lzh£
1 

np opw4wL nt ub'l_nbwJ{tL ll{tfJJhpf! [Wb'f-

zuJ[j>mp 4Jw1tpnLJ unu4 4f'4'i.JnLfJJnLb z.b'i.J 'i.Jbp4wJwg-
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hnul. hpwhp ppH9 <hwpf! fJn'lhnul bh lwhnw!f> p tf.pw: 

bpblft[w opf! fop l!hfJu'9[!nq l[wpn'l { t wm htFwL foltbl wJu

opt[wh , uwl[wJh WJ'l opt[w l!hfl'wspnuJ' lwhqzw wf• tfbt_ fohi 

np t/rnt/rnfunLfJJnLh, fJbL. zww whhzwh , l[wur ufl't/_nuJ f, : lJ.J'I 

whhzwh tfrntfrnfunLfJJnLLhhpfo 'fnLtlwpf! cfwv_j,lJLul[p l!hfJws

j! nLtl tfpwltqwtlwJh l[hpt'fwpwhwtfrnfunLtf t /twtnw!f>ml! : ll.Ju

Ufpunt/_ npfJtlwJhnLfJJnLhf! lwhnw!f>urp 'lfuf''fW9t1'wh J.ft_h t: 

£whnw!f>wp 'tJwhpnLtf wpmwl[wp'f -hzwhwl[nLfJJnLh nLhp 

funhwt[nLfJJwh <w ztf_bltznfo phnLJfJI!' l,'wJwLp t, np lwLnw·'f>

UJnLtf funLwt/_ntfJJwL tlnLUlj!f! It_ btl!!! wwpt/_w [!hfJwspnLtl <w

t/_wuwpt/_nLtf bL Jfo,FJwLs, wJufoLph <w zt/_hltzfonl! -':wt/_wuw111[nul 

~ q_pnJP ' 

£,wLnw.'f>wp t_{'WJfL sfolttl! mwp•[w f!LfJwopnLtf l[wpb[p t. 
pwcfwLbl hpl[nL tfwufo' 1) funhwt/_nLfJJwL qpwl[wL <wzt[bl[znfo 

JwtfwLwl[wtlfotns, bpp wb'lnLtlLbpfo pwLwl[[! 'fhpwl[znnLJ t 
JwfuufoL , 2) funLwt/_nLfJJwL pwswuwl[wL <wz•lhl[zn.fo cfwJw

Lwl[wtlfotns, hpp '1-ntnpzfowl[wbnLfJJnLLL nL <nupf! 'fhpwl[zn.nul 

hL wb'lnLJLhpph : £wLnw!f>wp wwphl[wL n.fofJtlnLJ WJU hp

l[uL cfwJwLwl[wtlfotnsLhpf! ppbL9 I[Lpph hL qLnLJ' w rowt_foL 

cfwtfwhwl[wJpt_nsnLJ wh'lfo t nLLhLnLJ funLwt/_nLfJJwL qnL

wwl[nttf: .fpwJfoh nbcfptfp funznp pbl[nLJf! 'i.l[wwt/_nLtf t wJh 

cfwtfwhwl[ , bpp oqp t_bptfwuwp C. wLI! qwn.Ln~tf t 'lf'wl[wh 

{ qwpLwLI!} <hLs WJ'l cfwJwLwl[ L np lw'i.nw!f>mnLJ uwb'lJ

t/_n LJ t ''fw<huwp funLwt[nLfJJwL wJ bLwJbJ pwLwl[. It_ L-w

fuwqpJLU[Lhp LUII.Uit_ phpnLJ Of''fwLwl[wL wzfuwp<ft prlLn~ 

flUif''JUI 9tf wlJ < wtf Ulf'l 

9-wphwLI! (<wml[wUfhu bpl[pnpq l[bufr'b) qu[npzfowsnLJf! 

k <nupf! qbpwqwLynLJ bL wb'lnLtfLhppL ( UU1. lf-nLtl [!Lq J;wL

I'w"fbu t[hpspwJ) "- <wz•lhltzfon.l! qwnhnLtl t pw9 wuwl[wL : 

9-.wphwhwJph <npqwstfwh wt/_wpwf! <wJ[!h~LntJ t wtfn.w-fl 

ult'Lpfo -':bm t 

ll.Jwnl! lw.hnw.'f>wfo t_['wJfoL <wzt[bl[ znfo <wJwp hzwh.w

•lnl' t hpwLnt/_ , np mb'lfo t nLLhhnLtl wb'lwl[wL wzfunLJcf p_pw

Zf'1.LUUfU7nLJU7' flwtfrt/_nLtf hh LUilWUJ tffJhntn/•WwJf.h mb'lnLtf

Lhp, Jpk'hnLJL cfwJwhwl[ wh'lfo t nLhhhntJ wpw·'f '1-ntnpzpw

!JnLtf "- mpwhuUfppwspw t lJ.tfnwh wnwp_ph l[bupL Ll[wwt/_nul 
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t l[bhiJwl[.wh Ufpnsbuhbpfr wJb'bwpnwL qwp'fwsnLJpt lun

uwt/_nLfJJ~ <wzt/_bl[ zfrnL wtfn.wL[! pwawuwl[wh f,. funhwt/_nL

fJJwh pwh~f! lw'i.nw!f>urnLJ ht/_w qw'fnLJhfo t <wuhnLV : U.J

nwh wnwt_frh ' -lfbuph tfrwumwsfr 'fn[npzfowsnLJf! wtlhhfos foh

whhupt/_ t, fru~ /,pl[pnpq l[bufrL WJL ht[w'lnLtl t , 1_hwswJ np 

'ln[npzfrwi[Uihn LfJJ ~Lh[! < wuhnLJ t wnwt/_btw'fnLJUfr : lJ.J ,--uuu 

hpl[pnpq l[bufrh fJU!t/r•ln'l JfJhntnpmwJfrL wb'lnLtlLbp[! <ptf 

ftwl[wLnLV Jwfuut/_n t tf_ bL '1-"[npzfowatfw'b tlfop_nsntf_, ~nupfr 
'fnpJ-w'tfrBI! LUJ'l cfwJwLwl[ U[wl[wunLJ t wJnwL wrow t_foL 

l[bufr <wtfbJwmnLfJJwtfp: _ 
u u 2.lf-" U1 b ppm n pfrw J" J bJ J iJJU n LJ LU znLh I! [!L[JwLn LJ t 

wuwfr C. wLwpwp: 2.wpwqwJpL bl'~f'LbflnLJ , frLtUffoupL l.wJ

I[wftwL UU2.-L t, wJL bpl[wpwwk t: lun'i.wt/_nLfJJwL <wzt[b

'tzfrn.l! qwn.LnLJ t qpwftwL, < nupf! JbJwLnLJ t, Lftwwl[nttf 

f, Lpw bpftpnpq wnwt/_btw'fnLJL[! : . 
f/tlbnl! phnL{Jtw'fpt/_nul t funhwt/_nLfJJwh qpwftwh <wzt/_b-

l[zn.nt/_1 9-ntnpzfowsnLJf! fufruw ht/_wq_nLJ f,, 4nzw mbqnLJhbpf! 

l[nLwwq 1[rllJ H wnwp_wsLbtnt/_ funhwr[nLfJJwh nL tf'P Jbr) 

"lwzw f' ' . 
lJ.pwpwmJwh qwzmfos Jfrht"- U.pw'fwJfr pwpJ.p thn.hwJfrh 

ftwJwhl! funhwt/_n LfJJwh <wzt/_bftzfrn.l! opfohwt wtfr tfrntfrnfunL

fJJwh f, bLfJwpft•lnLJ I bpb 9wJ-pwqpp JwubpnLJ qpwftwb 

: w ztf.bqzfon hl[wmt/_nLJ f, wwpt/_w Jbp_ 3 wJfou, wu1w tFftp_frL

pwpJ.pnLfJJnL'uhbpp '1-nmnLJ ' 6 wJfru, fruft pwpJ.p tbntbpnLJ' 

uu[btfr pwh 8 wJfru t 
lunhwt/_nLfJ!wh nfolJJI! lwhnw!f>mnLJ wJbhnLpb[! LnLJhl! 

,·f, . wwppbf' Jnp!f>ntn'ffrwl[wh tfpwt/_npnLJhbpnLJ 1 <wwl[wUfbu 

wwppbp !f>wsfrwubpmJ LUJh ww/.'Pbf' f l[wfut/_wJ wb'lw4wL 

nbtfob!f>fr UfLUJtf<whhbpfos • flpUfhu ftwhnh, -':JnwfruwJfrh l[fruw

qf1qfr <Jnwfruw< LUJLU9 lwht_bpfrh funhwt/_nLfJJnthU wt/_htfr bp

ftwp f, ''fw<1'fwht/_nLJ , nwwfr qpwftwh < wztf_bftzfrn nLhhsn'l 

dw 1J'whwftwtlfrp_nsl! mwpt/_w l!hflws[!lllJ wt[btfr bpftwp f,, pwb; 

-; wpwt/_w< wJLU9 [LULt_bpplJ : 
£whnw!f>wfr ubq_nhwJph np{1Jfr J.bp_ t_bptfwJfo'b <wzt/_bftzfrnf! 

•LC: nwftwh L'lwLw4nLfJJnLL nLLfr : .fbptfwJfrL .:wzt[bftzfrn.l!· 

ftwrl'l'[wJ f, J[JLntnpmp "- bpftpfr Jwftbplw-'-Jf!P p_bptfwJfrL 
--19. 
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ubp ~ ~wmwph[ 1/, . ft . t./,n£11pntU[! ( 1960) t f;um '-f, "'f "[!ntUp ' 

w 1L ~Lh~q.frwL, np r7wfuu4_nul ~ t: nrzw'lnJwsJwL qp .u n<L/r 

·: hwu1wl ptl(tzW'fffr l Lhpf!' 1. t:nrzwqnJtugLnrz wl.lf w t•'~>trfr !pfr

'lft~w~wL p:U'j,.pWJtfwL ~bh[tqpw, 2. t: nrzw'I"Jw9u n rz il.IIIJILI(t

!thpfr 11 < ,J frLhp\_, tLhf'fr pfrJ ft w~wL ptu J.p w JJ wL ~Lb f 'lflw , 3 • 

.;,ntfnww1frt1 LJ ;,<fd/t tfhp_ tLh[''lfrw.tfr ~ll<<nW~n<tlf! , 4 , Of'LJW

L w~wL u tlfrLhpu_;[WJfrL bJn<fJhpft t/_hpwtftnJut!w'b ~b fluw~wlt 

nbwhf7w'bhpft /;'iJh{tCffWJ 5 , t: nrz/Js U [!NlJUbf'f9 L7/;, l[_f 11l-

'bhgnrz 'l"l"f'lftwgtfw'b f;"hhpqftw, 6 . mpwLuui/Pf'wsftwJf' 

~ Lhp'Jftw, 7 . t: nrzft t!hp_ wrzbpft u t!wLpwt:nrz/t Jbfu w 'i..Hw~wu 

tlfr'lf''usftwJfr Uff'"ShuLhf'fr J;Lhpqftw , 8 . t: nrz-tlfJLnl nf"n uftU

mht!fr tfbp_ p_hr,tfwt{tnfuwLw~tfwL f;Lhptffrw t 

r.J.. ft. t./,n[npn<Up t:wztj_wp~n~t!Lhpfr ":wJ,wJ.wJL mntf.l'f['w

Jn<tf u WbWUfW<nnttf t[b['n t: ftlJwl Uff'"ShuLhpfr t/_pw qwfuut/_n'l 

f;Lhf''lfLUJ/' mwph~wL pwLw~f! ~wq_tin<ti t 2-5 tfbr} ~wln-

1'/rw 1 utf2 tfwi[h['bufr q['w, wLmwnwjpb u mw .f wu mw'&w

Jfr'b q_nbwJmtf' 10-40 JbJ lJwt/utf2 , frul[ JunLw t/_ LU[IUW

'fLU(I.!Lbf'nui' 60- 70 tfh J lJwt/utf2t U..t'f tubrqfr wJ11. 95-

99 ,5 °/rr f! Jw fuut/_ n<ti I; m {' wbuUfftpwgfrw J/t nt '1"[11(12/rwgtf wu 

•[pw , u t!frwJL 1 %-{!' (foul[ funLwt/_ LU(IUW'fW{'J.Lhp nttf t!frLz.u 

5 % -f! } ~bLuw~wL ''ff'"9bubhttfr •[('wt U'ftLbpw[Lhpfr .f!WJ

pwjtfwL •[pw r7wfuut/_ntJ I; f;Lbp'JfrwJft f!b'f":wLmp ~wfuufr 

; w {' JN Lf' b pn 'fW ~ w }, ~ wtf ": w q_ w ph f'" 'fLU IJ w L tf w u f! ' 

~wL'fzw!pmw'lftmn<fJJw& Jhp_ Junznr Uff'Np[htf I; Lbp-

i[w1wgLnttf p_hptfntfJJwb iL JunLwt/_n<fJJwL 'fftLwtfftl[wJft !plllLI[

S/tnltwl ~wUf'w~gn<fJJn<Uf! wu Uff'"ShuLhpfr ":bm, npnf.lg tfht 

h'b ,JfrLhpw[wJfrL u op'JwLw~w'b LJn<fdhpfr ":wz•[hl[zfrnf!, op

qwLw~wL L jntfJ/r Wf''fJntbw•[ hmrnfJJnLbf! ( Uf f"''f"Llfmfrt/_ nL

flJn<L ) bjntfJbpft pfrn'lh'b 2fP.WUfU7NLJU7f!, pftt!frw~wb /; [ h,J/;Lm

'bbpfr tFfrqpwgftlwL nL ~rnmw~ntiif!, 'fbbnL'fwSftwL iL wuL.r

lJ.Ju Uff'"PlbtFfr mwpphp Jwuhf'f! t!frwJb t[bp2bl'u bL JwuLw

l[frnphL wpmwgnl'[hl wzfuwpt:w'Jpw~wL 'll'wlfwLntfJJwf., tfbp_.r 

~UJ 'b 'f'l'UI !p Ll1" I[ J w LpntJ U7 b rzfr ntb h 9 n 'l 0 nt{tn fu n<{J Jl1tbf.l b f'l!' 

~. U. ~hf''ll! (1947) pwJwLn<tf t br•lfn< Jut!pfr' 'fW[tJ.hLfr u 
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w 'iulwpd t U.n.w'ifoLLbpfoy lfwpU.np urb'Ll! UfwurlfwLnLJ )' lwLq-

2w:f>urfo opwlfwL nL ubq_nbwJfoL nfofJJfoL, WUfUJ 'Jfwurw::w

lfw L Ufwur "II wnLbpfog wnw1_wywu tfrntfrnfunLfJJnLLUbpL bL, n-

1"' Lp rfwd w'bw lt/t f!L fJ w ypnul t{_b pwlf w'bq.Lt[uul / Mn 0 p foLw It, 
LnWJCfWJp q_nLwJnul .t;pqHfo .t;burU.wLpnt/_ wL/w~fo Jfo .t;wur

tLwq. wJpn'l'iwUfbu nt L;_ wLnLJ t, uwlfwJL npnz rf.wJwLwq 

.wLy'ubtn•y .t;burn WJL t/_bpwlfwLqLt/_nLJ t : IJ,!uUffount/_, qwptlbtfo 

tfrntfrnfun•fJJnt'bbbpf! lw'bnw:f>urfo Jblf nuz'lnLfJJwJp [!L{Jwyn'l 

t/rntfrnfun•PJntb t bL wn.wfwyLnLJI 

"'wurlfbpL WJL t w'bqwp.! tfrntfrnfun•fJJmLLbpfo '1bUfpntJ: 

U.jumb'l lwLnw:f>mfo Jblf lfwJ Jfo pwLfo pw'lw'fpfotLbpf! tfrn

tpnfutf_btnt[ tfrntfrnfunul bL LwU. wJpn'lt lwLnw:f>mf!, Wju

foLpL wJpn'l'i pLwlfwL lfnJUf[bpu[! t lJ.JuUfbu, opfoLwlf, b'lbl t 

rfwJwLwlf, bpp lfpf.pb IJ.ufowlfwL w bwUfwmbbpp mb'l_ntJ w• 

b.b l bL tfr w p{J w J wL m w n.L bp, lfwJ :; w 4. w n.w 4. f! ' fl •pw LP tfr w p

fowJ WWJCfWJP urbrzntJ b'lbl bL wpp'f lftfoJwJpb Jntpw .t;wmntlf 

lwLqz w!pur Lb p: 

{,wflnw:f>urfo q_wpqwyJwL [!LflwypntJ .t;wLqpUfnLJ bL11 

bpbp U1pUfp urwppbpfo' nbtfolfmwJfoL, UfW :;Ufwbn'lwlfwL U. w

nwf.wqfoJwlfwL: fl.htfolfurwJfoL urwppbpf! UfW.t;UfwLtf.bl bL Lw

junprf tUfnfwwLbpfoy U. yn•J9 bL urwlfou lwLnw:f>urfo q_wpqwy

.JwL [!b{Jwyp[!t IJ.JuUfbu, opfoLwlf, l. w!ltwlfwL tbn.Lwzfuwp::p 

pwpJ.pwqfop thnLbpntJ .t;wLqbu bb qw[pu n.btfob!pfo uwnyw

qwzurwJfoL .!U.bp , npnLp qlf'wJnLJ bL w!L JwufoL, np [nppnp

Ffwlfwf, rfwJwLwlfwznwLntJ lfLfoJw!wlfwL UfWJJwLLhp£! b

'lbl bL wtf.btfo fufouur, pwL wJrfJ t: lJntfufoqwJfo qwztrTiwt[wjpntJ 

lfwJ I.Jnt/_lfwufo wpU.JmJwb Jwufo LwfuwlbnLbpnLJ ''llfonyb

Lfoy UfW:;UfwLtf.bl bL pnwwurbuwlfLbp, npnLp 9nLJ9 bL mw

Lfou, np Jfo rfwJwhwlf w!u hplfpntJ b'lbJ. bL urwp lftfoJw1w

lfwL . UfWJJwLLbp U. WJLLt fl.btfolfurwJfoL lfwpn'l bL lPLbl n.b

tfob!pp .!b.bpf!, f.f'WjpL ywLy[!, -\n'lhp£! 1 pnwwlfwL nt lfbL

qwLwlfwL wz~wp{f!, wJpn'lt :f>wyfowLbp n• pLwurb'lwJw

ubp: 

"'w .t;Uf w LnrzwlfwL mwppbpf! .t;wJwUfwurwufuwLn,J bL rfw

.Jw'b,wftwftpy UfWJJwLf,bpfoL U. npnzn•J bL lwLnw:f>urp rfw

J tu'bw4.w ltfo 9 uurprulf urntpiuL 1 

.[)2 

LU.'Lil-tU.S!Sl' 9.U.P'tU.801>lfl! lf\~Pil-01> t,uP'tOPUOl'lil":m'll 
'lfl'208 fitt 

tJ.bnfoL .t;wq_wpwJJwlfLhpp f!LfJwypntJ JwpqL fop qnp

untLbnLfJJwJp q_qw,fpnpbL :wq_rf.hl t cwL'1zw:f>urp urbupp t[pw: 

IJwL w!LUfpufo lwLnw:f>urLbp , npnLp pphLy pLwlfwL urhupf! 

pn[npnt/JrL 4npyph[ hL U. lfhpl'{wpwLwtfrnfutf.h£1 'JopwLy [Ul· 

tf_wq.ntJL opfoLwftLbp hL furrznp ll'w'lw/!Lbp£!1 llwpqnL Lhp

''J npq.n•f!J n LL£! pLn~fJ!wL t/_pw ~wmftwUfbu foLurbLupt/_ t fupur 
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/'uw4b9t/_wq mbflfllnnf'pwub{'ntJ t flf'j!LUU tz_LU['CfLUbnul f tl LUfll[-

fJ w JPh L; w u w f'UI 4 nt{J J nLU l!, qpm nt{J Jn thL nt m b fuL p[lwL, LU J L
pwL phn L{JJnLU[! LU('lU'f ~ tftnpll/_nu!. pLw4wL uuLnw!f>mLb

f'P9 umbtz(}t{_nu! bu, LUJUUfbu 4n;_ t{_w(} , 4nt[Utnt{'w4wL LwLq

zw!pmLbf' ' 

U'w['qnt Lb['qn1,qnL{JJntU[! wJbLp9 wt[btfo w4Lpwfu ~ 

[LUUlf-lw!f>mp bf'bp' 2f'LUJfh , p nww4wL it 4hLqwLw4wL pw

'lLUlf-f'PJ. Ubf'p t{_f'w ' UJLUfpup pwtzwlf-I'Pl.Lbf' ~l 4wL, nl'nu9 

'[f'w Jwf'qnt Lbf''fnl'qnt{JJntL£! L;Lwf'wt/_nf' lP btzbl 4w,r zwm 

{JnLJL ~ wf'mw L;wJmt{_w(}, Of'pLw4 , Jwf'lf-l! Jftul.it LUJUOf' ;_p 4w

l'"tzwybl tftnfubt bl'4f'wpwLw4wL L;pJj!£! 1 qw-J{!w L; btz qbU{j!nul 

/1 w f'n 'l w 9 b l ~ w Uf w I'Lb f'P J p L n {' z b I'm u m b tzqb [,1 pw J9 it LU Jh

Uf b u L; p J /!l! lP tp n fu b l' If w f'lf-l! LUf' J w mw "lb u ~w {'n tz ~ t/t n fub [ 

pnww4wu, 4bLqwLw4w'it wzfuwi'L;L nt 2f'bf'£! it hf'wu,g Jp-

2n9nt{_ LUtz_l[-bl JJnlU pwtzLUlf-f'PlLb[lp •lttw t UJuUfbu , Of'pLw4 , 

lnf' wUwUfwmntJ nnnqJwL L;pJwu •lf'w L;Lwl'wt{_nf' ~ umbtz

q/;l wumwnwJfoL 'lwuqt{_w(}Lbl' , npnhj! JftwuqwJLUJU LUJI 

lwLnw!f>m 4wnw2w9LbL' 4t/tnfut/_p Jfo4f'"4LfoJwL , 4Jbtz_Jw

Lwu Of'w4wL nt mwpb4wL 2bi'Jwump "AwLwJfoL mwf'pb{'nt

{J Jn th L b f'l!, L; n 'lP J b 2 fu nh wt[ nt{J J w L pwL w 4l! 4 wtj_b [LU Lw k. 

UIJ[U t Uf'w{'LULnJLUh qwzmntJ Wf' L; bumw4wL nnnqJwL L;pJw1,. 

'lf'w umbtz(}t{_bl ~ 4nL[tnnLf'LU4wL lwuqzw!pm' LUJ'fPLbf' , p·wL

fLU f'LUU n 9 L b {' , 

{wunw!f>mp tfbf'wtftnfuJwL Jb2 nnwu tfb(} tfoLp Ln£1" 

fUIU1f-ZLU!pmp it L;Lp qnLwJw4wL mwf'pb{'n t{JJntU[! 1 LUJUp wu 

Jb(} 2wupbf' bu wL L;I'wJbzm Lnf' lwLnw!f>ml! UfLU L;UfwLbtnt 

<~Jw{' t UJumbtz lwLnw!f>mwJfoL mwf'pb{'ntfJJntL wubtntf: 

,; LU u 4 LU Ln tJ b Uj! L; n I' P'lnuw 4 LUU q nuw JLU 4 LUU n t{J J LUU J b2 L f"lUU !Jl 

t!fo2it btzwq L; bnwtJ.nJifi L{JJnLU[! t UJUUfbu, o{'pLw4, " "f'f'lnLw-

4wL rtnLwJ•LU4wLnt{JJLUU Jb2 Jbq mwppb{'nt{JJntu 4w tnLUJ

IJLUJP nL LUUlUUfLUtnp Jfo2it , uf'wLs Jfo2it f!U4wq bL 4fouwLw-

1l(lU mL b f'l!, m w t/t w u m wL[!, wL m w nw t/t w u m wL {! , [LU JU w m b f'lv 

wLmwnubf'£! 1 nf'U(buqp LUbLUUfLUtnnW utnbtz(}t[p LnLUJCfLUJP 'ln

!twJfoL Jnt['wL;wmnt4 l 'wLnw!f>m, Jwf'lf-l! 'lfbw p ~ wJb Lof'Jill> 

fu!,wJp yntswpbf'p Lf'w L4wmJwJp , UJL ~ Ufwm4bl'l! bf'4nc 

L;wf'itwL lwLnw!pmwJpL 'lnLwLbf'fo Jp2it umbtz(}t/_n'l 4ntt-
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tf l f, utnUfl W: lf W (lf[nL wfl lfP tnW "9 W qw fJ fJ b pqn pJ.ntfJ j wfl -\ b

mb.wupntf. pLwlfwu lwunw:f>mLhpfr Jbp_ wLswLlfwLfr wL1fwp

tlbtfr tfrnqtnJun<fJJn<Lthp bt mhrtfr ntflhflntJ t IJ.jumbrzfra tc 

qfrmnLfJJwfl wnwp_ J.wnwflntJ t Jfr Junznp UfpnptbJ' wtLUfbu 

lfwrl J wlfbpUf bl qfrmwlfswlfwL tb pqnpJ.n<fJ JnLLf! twflnw:f>mfr 

t[pw , np wLqfrmwlffrs -\bmb.wupthp nt tftntftnfun<fJJntflthp pw

swnt[H : IJ.Jq pwLfrt qwpbtfr t -\wuthl JfrwJL WJL '1-hUfpntJ, 

bPI' lwt nw :f>m w JP u <fw tft n fu n<fJ J ntutb pfr o pfrL w l.w tftntfJ Jntll

uhr'l' wJbflwJU tTw'uttwuwullntfJJwJp qnwntJflwufrpt/_bu : 

"'bmp t Lzbl, np t/_bpp_frL mwuflwJJwlffr eLflwspmJ lwf,'l-

zw!purflbpjr l{pw pwpbpwp tbpqnptthtnt ntrzrzntfJJwJp -\ulfw

Jwlfwu wzfuwmwflpthp bt lfwmwptf.ht nl_ Jpw1t Jbp hp4pn<J, 

WJ[U Jfr zwpp WJL bplfpthpntJ, -\wmlfwllfbu IJ.llu-ntJ, uw

lfwJll '1bnb.u wllqfrmwlfswlfwL LhpqnpJ.n<fJjwt -\hmb.wflpn{ 

wnutp_wswtt t[LwuLbp[! qbpwq_wLsn<J bt qfrmw4swlfwL Lhp

qnpantfJJwL zLnp-\frt/_ J.bnLwplfwJ. pwphtwt/_nuFLbpfrL: 

llwp'l-nt wLqfrmwlfswlfwL LbpqnpJ.ntfJJwfl zwppf! Ufhml!' 

t '1-wut[hfl pwq_JwP,frt/. wpmwfJnpn<fJJntflthp[! '1hUffr >pflnt

fJJnLLf! , npnLp w JU lfwJ w JL l.wtftntf. t/. wpwqnuT H b. lfbrzmn 

mntJ WJU : Pwq_Jw[Jfrt/_ qnpJ.wpwflthpfrs wpmw{Jnpwt} lfhrz

mwp_phpf! , qwq_bpf! fJntLw•[npn<J bL pLntfJJnLfl[!t IJ.Jbfl mwpfr 

Jbp Jntnpwlffr tf.pw oqmwqnpJ.ntJ bt zn<P£ 3 Jfttfrwp1f mnL

Lw .f!wpwJ.ntfu b. wjpn<Jfrs wnwy_wawtt wJ.fuwflflnt'b Jmmp 1;: 

qnpantJ J[Jflntnpmfr Jhy_ b. wt/_htwsLntJ ,Lpw pLw4wL pwLw

lff! , npf! JbJ.wUfbu LUfwumntJ t t!pbqmfrt/. b.wnwqwJfJwp.lwq

Jwu fJn<LwsJwuf!, -\bmb.wpwp' p_hpJwumfr b.wLfr pwp.lpws

Jwllr: r.J,hptfrL mwuflwJJwlfthpfr rLflwspn<J wn.wt/_ht JbJ. 

l wtftnt/. n.w'1frnwqmfrt/_ !JJn<fJhp bt Jn1mp qnpJ.ntJ wzfuwp

-\wqpwlfu~u [JwrzwL[Jfr Jbp_ , npnflp Jufrum flntflwt/_npntJ Mr 
WjU t 

lfhq_ ZP£WUfwmnrz pfln<f1Jn<Uf! 1 Lpw lwflnw:f>u1thpf! pn[np· 

u bpn<L1ftbpfr ubpwqwLn<fJJntLL bt lfwrzuntJ , nwmfr pLwlfwL• 

lwunw!pmflhpfr Ufw -\Ufwfln<U[!' Lpwfls pwph[w•[ntU[!, Jn<pw

.f!WU(_J ntp uhpn~u'1fr UfWpmpf! Ufhmp t -\wJwptf.fr: 

PLwqwL ( 4nwwqwfl) b. 4n<[LnntpwlfwL lwLnw!purLhpfrr 

uw-\Jwutbpf! -\w b.wfu pwt/_wlfwL ,.,.Jt[wp t npnzbu bpp, w-

56 

, [; !J J!, wLwUf:wurfr nn.nqJwu 'l !Jnp-\frtf. uwbrzatf.bl t wJqfr , wll{w 

4wuqwtt l_P lfw,pn"l_ LfrLht qn<[Lnntp·wlfwL lw'iJnw!fwf• uutbrza 

. .fwu -\wps n1J
1 

,.,u4 bf1b wubLp' Jwp'fnL wllq_qn<Jl nt wll

,[ utwat[wJ. Lh,pqnpJ.n<fJJwb -\bwuwllpnt/. wnwy_wsht t wL-
L< • 'b.; r'"s -\btnn mbrzwbp[! b. w -\b. wsbl L wUfW 

mwnWJI'U '> [l'f 1 n /' 
ftwrbtfr" t mull[ wprunp, np Lnp uwbrz.ttf.wtt lwtnw!/>tnf! 

{( qn<[Lnn<pwlf.w.L~ t: (}.. CJ. . ftuwl.btlfnL (1965 ) <nwlfru t, lwfl'1-

zw!pmtbpfr .;bmfLJwl JwJw'iJwlfw4p9 qwmbqnppwthpf! 

1. \J.fut•n.f.n\u lfwJ r.w}ul'nuqwt't \wt'tqzw!\Jmf.br , npnbp l.b!J 

WJS bJ tf.ntJ 4wJ -\wq_tf.w'1bUf bL WJ9btt/_n <J Jwpqlfw'ils lfnrz

,Jfrs• pL]_UfLu opfrllwlf IJ.Lwwpqtnfr'1wJfr lwLqzw!pwLhf'f! ' 

2. l't'nt ll tltnt\tn}ut\_w~ lwG.qzw!\Jmt'tbr, npnLs Jbp_ Jwp1fn< 

i.[nrzJfrs ~ntftnfut/_wJ. bU wnwL.lfr'iJ pwrzw'11'Pl.Lbf' ( opfrLwlf 

i[bu'1wLwlfwL w zfuwt, <r' npup Jfty_nsnt/. ) plln<fJJw'iJ -\frJuw

l[wL lfwUfbpr: l_bU Juwllqwpt/_w.t, npn'ils zwppftL b'iJ '1wut/_n<J 

:mntL1fpwJft • J.UbwUfwmwJfr'u b. WJL lw'L'1zw!putbbp : 
3. luwt'tqmrt\_w~ (}u~um ~·m~n}ut\_w~ ) \wt'tqzw!\Jmt'tbr, 

npnllp btf1r.urlft/_bt bU mwphpwJfru, bplfwpwmb., nl_ n';"sftnbwt 

1
1
bpq.npJ.n1f1 JwL, .npmbrz pLn:.PJw'iJ 4wUfbp[! fl.lfwlfr l_wtftnt/_ 

Juwflqwpt[b,£ bt , lwLnw!fmfr umpn<4tnntpwu tftntftnfut/_bt t= 

(J.L'1UfPuft lr.uL'1zw:pmUbp 4w!J wJbuntpbp: . 
4. ll_hrw~m}ut\_w~ , qr.uJ ~uqmqmt't qnqmntrmqwt't lwG.q-

2m!\Jmt'thr, nrmbrz pbn<f1Jw'iJ lfwUfhp£! LUfwmwlfwulw9 lfbp

UJ n t/_ tft ntftn Ju•l b l bL qfrm n <f1 J wu b. J w ['Cf4 w! fru t; w uw [' w 4 n< 

fJJw f1 wLsJwlft •frnp.lft nwn<JuwufrrJWiU -\frJw,!J i[pw : /tulfw

lfwu qn<tmn<pwlfwL lwLnw!f>ml! Ufbwp t ntLbUw pwp.lp lfbt

nwpw.LuJlfw 'it wp'1Jn<bwqbtnn<fJJn<L, 1ijntf1bpp pwp.lp lfbll

, .wlfwL zptwUfmntJLn • pwpbpwp p_pwJftL -\w ztf_blf zftn, Jfrufr

Jn1Jft -<: wu g t/_w.t '1b'iJn<qwsftnL UfpnsbuLbp: {wL1fzw:f>mLht•fr 

1Jn<tmntpw 4 wL '1wp.ltb,t£! Jwp'14wJfr-u -\wuwpwqn<f1Jw.t J; w-

liwp pwpfr.p r wrzpjn<p t : 

9>fl!J.l>liU.-U.tlull.P 1.U. <i-PU.4\J.'i.. (lU.V\-tU.9>SU.3fl'i..) 
~O'i..U.3U.4\J.'i..0~~30~'i.. 

/t'J
1
l.Ufbu 

9
wJw.pp •[pw, WJLUfbu tL ot/_qfrwllnuntU -\wuWftw

t1wafrs p b.L n -\bpfJuiLfrnfut[n<J bU Jfr pwLfr lwL'1zw!pmwJfr'iJ 
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'lnlw;Lhp' wpU.w']wpdwJfL funLwt[ wLmwnLhp, uwt[wL'uhp~ 

w I' U.w '1 w ,,a w J f L w 'u w Llf w m Lh p, J b pJ. w 1,u.w 'lw pJ.w Jpb ~ f
u ww'uw u{wmftbp, mwtf.wumw.LLbp, wLmwnwmwlfrwuU7wL'uhp, 

[W Jhwurhi,U. wlwwnLbr,, lfrzwmb pU. w'umwnub p ( mw JI[-W) ,. 

tuhmwnwmnth']pw. U711th']['W' uwn9wjph: 

QnLwJw~wLntfJJwL <:ft!Lw~wL u1wm <itutt{! bp~pf 'f{!'u-

']WdU_ntf/jntLL L npft zLnp<:ft[ wphq.w~f C.wnwqwj{JLhpf! 

mwpphp wL~jwL mw~ hL [!L~,Lntt! hp~pf Jw~hpU.ntj{Jp t[pwr 

~wnwqwJfdwJftL tLhpqfwJft (!UUJ qn•LwLhpf pwzfut[hL[! Pf" 

>hpfdfu umbrzJnul t 'f"l"f'ZPwst!wu nt funLwt[ntfJJwL, pw

l'ftw~wu nhtfh!pf , pwt!fLhpf ufumbt!f l!um qnLwLhpf pwz

funul, npu tt PI' t:hp{Jfru umhrzJntt! t <: nrzwpntuw~wb JwJ

~ntJfJft, p_phpf, U. l'"'uqzw!pmf wJl pwrzw'fpfl.Lhrf qn'uwl UJh
rzwpwzfuntt! 1 

bfJb hp~pf •[pw swt!wpLhp[! [!um :zfuwr <:wqpw~wL [wj

bntfJJntbLbrtf pwzfut[hL <: w•[wuwrtw;_wlfr , w!uftupL ' r.Jnwfufg 

<:wpwt[ nt'uhLwjpL tlfb.Lntjh [U1JUntfJJn th(! nt Jfwmwpp nh

tfth!p, wu[w ~nthbLwJphp zwm ~w1nuwt/_np qnhwJw~w'lin.t
fiJnth, qnLwLbp£! ~J.qt[bfL wpU.t!ntut{!/'!J wpb.LlJ!' lj""~u;JL fpw

~whntt! swt!wpuhrf wL -':wt!w;_wlfr 'fwuwqnpntfJJntLL nt t!wij

pnnhtfh!p£! qqwif ,Pn,PnfuntfJJntb bU JmsLntt! lw,Lnw!p

;wJftL qn'uwLhpf qwuwt[npntfJJwb Jbp_ 1 U.ju"{bu, opfLw~y 
,..

1LPwufwJntt! qnLwtbp[! ~wLnLwt[np -':hpfJwlfrnfuqnul bu 

>wpw•LfB -<:Juwfu , full l.jntupuwJfL U.Jbpf~wjntt! UIJlf- <:bp

fdwlftn/untfJJntH UIJl ~bp"( t wpmw-':wJmqwJ' fL;_Ujbl! wpU..

t!ntmpftB wpU.hlp , wJl"'tbu tt -':wpwt[fs -<:Jnwfu, U.ju ~w
"{UJ~9ntfJJwt!p t/,. t/,. ?-n~nLl_UIU[! (1899, t£ 7,10) q.pntt! tp' 

: !J,n 'uw JUI 1/wL ntfd J ntL [!- t; wt! wzfu w p<: w JP L opb Lp t » J f U.u ntJ L: 

wt!wLw~ wt[blwBLntt!' «p wJB phntfJJntL{! JwjJbt!wmf~w: 
~t» : 

br'~f'P wnwLspf fJhpntfJJntL{! (66 ,5o) t~tf"'mH -':wp
fdnrfJJLUb L~wmt! wtl p, f .L l "l bu LwU. bp /,['I. opw l.w< L 't I' 't u UjU7fltJU7[! r UljUJ~whntfdJwh Jbp_ JbJ pwp'lntfdjnth [;L JmsbntJI {ff.J 

> fLwU ~"f'P"lPUJWU ntdbpf qbp[! p_bpt!n'fdJwh nt funbwtLrn-
lJJwL ,[hpwpwzfuiJ'wL qnpJnul: -

l;p~pf qnhwJw~wLmfJJnth(! wt!pnrzp_w"{bu ~w"l'[wJ t w

!'hq.w~f tLbp'fpwjp , ~nULlft~w~wL ll(wm/{wnLhpf• -': bm , fJhU. 

~nutFp~w~wL ''lwm Awn'uh['[! umbrzJntt! bL qnhwJw~wLntjJjlJ!b 

'uwfuw'ff1JU1£hhp[!: QnLwjw~whntfdjnt.h[! fp ~nL~phU1 wpmw

~ UIJU7ntfJJnth[! umwUntU t wzfuwpt:wqpw~wh fJwrzwlLfJp U(Ulj• 

,J' wLLbpntt!' ~nut!f~w~wL U. Lbpt!ntnpw~wJf•L qnpJn'uLbf'f 

,P n fu Lh pqn pJn tfJ Jflth f 91 

f>L l "'hu "f,;,f''l_ 'fwpdwt[, <:npfqnLw~wL •znbwJw~whntfJJwb 
Jhp_ qn'uw umbrzJnf[_ <:ft!Lw~wL gnpJnLl! ~ ,tpt!wL 'fwpJ.wt[ , 

}IU~ ~lft!wJf Jbp_ -\ft!bw~wL mwppLp bL p_h[tV ntfJjnth(! U. 

fu11'LwqntfJJnLh[! : .f!bptfntfJjJl/U U. funLw•[ntfJJwL lfrnfu <:wpwpL

pntfiJwh -\wpsf! !pftqHw~wL wzfuwp<:wqpntfJJwL fun;n 1. 

Uff'"Plht!Lhrfs Jb~L t, nrfL Lqfpt[wJ H pwqt!wfJftL -\hmw

'lnmntfJJntLLhr , •{bfP.ftL UTwuLwt!Jw~Lbrf [!L{Jwspntt! pw

t[w~wLw;_w,P lfr"f'dbp bL ~wUJwr4_bl p_{'wp_bf'J'uJftu gnrJw

~fsLbr fiL sntsfz.Hr gm'ubtnL fiLf[_'l_fltfJJwJp , UrtwLsfs Lzw-

. 1Jwt[nr t funLwq•wo,fw'u gnpJw~ftsl!' k 

X 
K .-=--

E ' 

II{'U7b'l_ X-[! mwrb~wL mbrzntt!Lb,,'i; bL t.l'tl'. ""~ E -L' 'f"l"f' • 
z nthw~ntfJJnLh[! tftf: lJ.JUt'{bu' mnLh'ff""JntJ funLwqw!J'fwL 

gnrJw~ftB£! 1,5 t, wJufLpL mhrzntt!Lhrf! 1,5 w!tgwt!ru[ qb

f'w'lwLsnLJ bL Cf"l"I'Z"Lhw~ntfJJwhf! 1 npf <: bmU.wLp,[ umbrzJ

'[ntt! t funLw•[ntfJJw"iJ wqbwnL~ U. C. w <:C. wsnLUI SwJqwJf U. 

JuwnL wLi.nwnLLrf t(nLw.Lbrntt! funLwqwsJwL qurJw~fB£! 

1-fs ('W['d[' t: lJ.LmwnwmwfwumwLftL <:wt!wu(winwufuw

ltnttF t 0 ,7-1 1 U7UJipUtumwfLplJ' 0,6-0,3, ffpuwwfJLUil[UJWjt'u' 

0 ,3_-0,12 , whWLlfWU7pL' 0,12-0,01 foL z_ u(bu B"tJB bf, mwt/TU 

mt[Jw tLbrl! , wL mwnw Jph qnLw JP uw-\J,wL[! t; wt! wu1wmwu

fuw'untt! t fun'uwt[wst!wL -\wzqb~znf q.J,'rL, npmbq 'l"l"f'Z"t

Lw~ntfJJntH fit mh rzntt!Lbrf pwLw~[! -\ w J [!L~Lntt! bL I iJ.,L h

lP -\wf'wq, npmb'l funLwqwst!wL -\ wzt[b~zfrnl! pwswuwl1wL 

I;, JwnwJfL pnww~wLntfJJwL w 6t!wL wLL"Iwum ''fUIJt!wL-



'hhp 4wh L. t; wmwJ whmwnp mhrznuf hnp whmwrt lP w &ntJf, 

Unt[bmw4wh l.wjwumwhnuf Junhwt[wgtfwh qnpJw4P9l!' 

U.f_'wf'wUIJwh rpw zmp 4puwwhwU[wmhhpnttf pthntJ t Jph1_U. 

0 ,2-0,3, thnhwJph mwtfwumwhhbpp qnmnttf 0 ,4-0 ,8 , wh

UIWrtWJph Zf'!W1J1Jbpnttf 0,8 -1 ,0 , tfh[111W[UfjW1J nL W[UIJW'f., 

qnmfrhbpnttf, whmwnmJph npnz zNwhhhpnttf 1-pg pwpd.p r· 

u·. "· Pn,'lfrltnh L. U. . U.. 9-ppqnpL.f! ( 1956) wzfu~pt;wq.pw-
4wh qpmntfJJwh tfht Jmgpph J_npntfJJwh &wnwqwJflwJp~ 

ph'fbpup qwrzwtfwp£! 1 npf! '&IWnwqwJflwjph mwph4wL t;wz

•LJ·4znp ( R} L. mwph4UIIh mbrznttfhhpJr pwhw4Jr ,.; wpwpbpnt-

f!Jnthh f _B_ ( npmhrz L-[! q.n[npzJrwgtfwh flwphtf_wc} thptfnt-
Lr 

fJJn ,Lh t Jnm 0,6 4ftwl/'ll'), r-l! mbrznttfLhpJr pwLw4f!t l.Jrz-

Jwl -\brzf•LwftLbpf! gmLmJ bL, np lwLnw!f>mwJfrL q_nhwLb

pJr uwt;JWILhhpf! U[hmp t t;wJl!L4LhL JrL;_ np npnzw4Jr JrL.
'fbpuLhpJr t; hm t ,.pw4w,Lnttf WJ'fU[puJr hp·L.nLJfJ L4wmt/_n 1 J t• 
UJnLh'f{'WJnLJ ;_npnt{JjwL &wnwq.wj{JwJJr'L JrL'fhpup JhJnLPJnL

Ll! 113 -Jrs u1w4wu t, IWhmwnwJJrL q_nLwJnLJ ( JrL;_U[hu p~t~ph

JuwnL, w!Luthu tt Jhpd.wpL.w'lwl'd.wJftL nt wpu w 'fwpd.wJJr'h 

wLmwnLhpnttf) 1/3-1 1 mwtfwumwLwJJrL q_nLw! nui' 1-Z, 

4/ruwwLwU[wLnnttf' 2 -3 , wLwutwmnttf' 3-Jrs pwpap: 

</.hpn t;JrzJwl t; hrzJrLw4Lhpf! gnLJ9 bL mwtJru, np thptfnt

{Jjw,L nL funL,wt/_nLfJJUIIL wtfbLwoUfUJJrtfwl tfnJu .)wpwpbpnt

fJJntL[! 0 ,8-1,0 t : bpp tfnppwLnttf t JrL'fhpuJr JUntfJJnLLf!, 

w z:n, J t wt/_htn£''1 funLwt[ntfJjntL, WJ'I LntjL JbJmfJJwL w

i Jr 'lhU[.pnttf L4wmtf_mJ t (npntfJJwL wumJr C.wLJr pwpd.pw9 n, J: 

fltunttfLwuJrphtnt/_ npnz JrL'fhpuLbpJr 4rr4Lm{J_t ntL[! mwrr

php q_nLLULhpnttf ( pwphfuwnL, Jbpd.wpL.w'fwpd.wJJrL L. wpb

tfw'fwpd.wJJrh rznLw,Lbr•Jr rwLmwrohbp) t; brzfrLw4Lhpf! t;wLqb

s/rL wzfuwp.t:wq.pw4wL q_nbwJw4wLntfJJwL U[Wpphpwft.wLnt

fljwL ophLpJrL r 

~w;Lnwf/>mwJJrL q_nLiwLhpJr uwt;JwLwq_wmtfwL tfht qn

JnLfJJn cL ntLJr LwL. q.n[npzJrwgtfwL L. q.n[npzn 1Lw4ntfJJwL 

.t:wpwphpntfJJwL q.npJw4Jrs' ~. npmhrz' e- h mwp h4wL q.n
E 

l"f'2JrwsnttfL t thf , Jru4 E- gn[npznt'bw4mfJJ"'Lf!t SntL-
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'll'wJn'J WJ'f q.npttw4/r9f! 0,3-Jrg tfni!£' t , 'lhUf/r t;w.pwt/_ WJh• 

J/;t}wLnttf t· JuwnL wLmwnLhpJr q.nmnttf ( UU2.1!.-Jr ht/_pn

Ufw4wL Jwu} w
1
L .t;,wuLntJ t JJrLz.L. 0,8-0,9, 'lhUfJr t;w

pwt/_ LnpJrg t/•nppwLntd f IJbpJ.4wuUfJWL 'lwzmwt[WJ{'nttf 

Jry_hhtnt[ JJrL z. L. 0 ,3 L. Ufw4wur U.ju q.npttw4/r9l! gnt,t9 t mw

LJru, {Jh np/!'lil'JJ JrLmhLuJrtf_ t JunLwt/_ntfJJwL Zf!1WUfUinLjUI[! 

hp4£'/r Jw4hrrL.nLJPJr "' JfJLntnpm/r tfJrtL. t 
lJ.L .t:pwJhzm ~ ,hzh.l, n[! t;trzJwl gntgJrz.Lh[![! q.Jrmw4wL 

Jhc} wpJhp Lhp4wJw9Lhtntf t;wL'fhpJ. z.hL 4wr.n'z uUfwnJrL 

4 b ~Uf n •l u w t; J wLw q.tth l ~ L wL 'IZ\I.JJ !f>m w JP L 'l nL wlt h {'[! fJl jL 
u
1
wm..;wnnt[ , np t!JrwJL 41/!JwL z.L np pLnpnznu! t [WL'f-· 

zw!f>mwJJrL qnLwL : ~JrLhtntf qb4wtf_wpnq pw'Lw'fp/rz_ Lw 

wlLntwtfhLwJLpt[ t!Jrw4e· z.t ,. JLwswtt pwrzw'fp-Jrz_Lhpf! UJJ · 

1
fwuLw4gntfJJntL mLbL rtnLwLhpJr J.L.wt[nptfwL tfht, .t;bmL.wpwp 

JrL'fbpuLhp[! 4wpnq bL JpwJL wJhLw[!L'It;w.Lntp J.L.ntf_ wp-

mwt;wJmht q_nLwJJr uwt;.JwL[!: 
PwgJr WJ'f• t;Jr zJwl q.npJrw4ftgLhpJrg mpwJwpwLnphL t;b-

mL.n,J t, np ghmbpJr t; nup 4wl'"'l t gnJwLwl tfJrwJL WJ.L C£11 -

L w L b l'"'J , "I'm b 'l m brz ,,JL hp Jr pwL w 4£! 'lb pw q_ w L gnttf ~ 'l"
L"l'ZntLw4ntfJJwLf!, t!Jr'bz.'lhn LntJLJru4 4JruwwLwU[wmwJfru 'L" 

LwLhpnt tf 4wl'"'l t t; nue umh'Ltttfht WJL wJ.fruLhpfrL , hpp Jun

Lw•[wgtfwL '1l'w4wL .t:wztf_b4zJrn 4w r fl,umJr Lztf_wtt Jrh'fb.puLb

l'ft oq.mwgnpttnttf[! JpwJL 4.wpnq t oJwL'1w4 Jh{Jn'l tJrLb[ 

qnLwLbpJr pLnt{JwgptfurL Jht t 

~wLnw!f>mwJfrL t;wLntJfJ wuh[nt/_ t; wu4wLnttf b.Lp ntunul-· 

Lw u Jr p•[ n 'l mb l' Jr m n l' Jr w JP J ntpwt; w m nt4 Uf w m4hp fiLii [! 

pwpwhq_Jr •[pw, npf! n 1rzh4s"-"'J t mbpumw.JftL pwgwmpllt

fJJwtfp : (wL'Izw!pmwJfrL t;wLntJfJfr t;JrtfLwJrwL fuL'IJrf'L t p w

gwt; wJmhl lw1nw!f>mJr Jnp!f>ntnq.ftw4wL 4wrtf1L9t/_wttp[!, J,p

!f>ntn'lfr.w4w~L t!Jrwtf_npLhpJr uwt;JwLw'lwmnttl[!, . LpwLsfrs JnL

pwpwLuntp/r pLnt{Jwq.pnttl[! L. pwpmhqwgpnttl.[!: 

(wLqzw!pmJr 'lw zmwJfrrL p wpmhrtwqpJwL opJh4mLbp 
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pmflJntL' a{"wq.pfr Jht LzntJ hL w;~L , frft l_ w l_pnt/_ mh uwLhtfr 

t, t:wtj_wpntJ bL LJntzLhp { .t:nrzfr, pn<Juhpfr), f;w mwpntJ L,L 

l wtfntJLhp, C.zmntJ hL !pwsfrwLhpfr, pLwwbrzw.Fwuhpfr uw .t: 

JwLLbp[! , l[wwwptnJ hL Jnp!flntnqfrw~w ft tfwuhpfr fu.Fpwt[n

(1ntd'uhp 1 IJI'~f'nf''l twwlijnLJ u1hwl! (- funwwtfbl l! 'h 'l.t:wLpw

BnulLhpfrB nt bqpw~wsn<flJntuLhpfrs· 'lwzwntJ Jfr w JL Ujhwp 

t opwq.pfr J ht Cf(IWbBhl tfwuUJlwBfr bJn<fl[!, l!L'l<wLpwgntd

Lhp[! flnrzLhtn.f_ .t:hw'lwzwwJfrL ~wJbpwr .Fzw~JwL twwutfrL : 

'J.w zwwJfrL .t:hwwqnmn<fJJnt'ir.Lhp[! hphp mfrutfr hL pw 

dwLt/_ntJ' zf'twwhtzwLw J,J wL ( p eKo r HOC U H p OBO'l Hbl E'), Jw pz-

pntmw J fr L qfr lflW p~n~;JLh f' fr iL ~ fr IJ~ IJ II1 w sfonL l1J p : G f'tW 'lfr-

lflllJ~Wb .t:hwwqnwnLf?Jnt,Lhhp[! ~rwwwptj_ntJ hL pwl[w~wL · 

wpwq., unt[npwpwp wtj_wnJhl!bLwJnq ~wJ l11Jl wpwLuUJ_np

wfr .Ffrtnsntf_ , hpp nwnufLwufrpt/_ntz opJh~wl! 'lfrwwp~ntJ hb 

[!b'l .t:wLntp qwrzwtfwp ~rwq.Fhtnt iL Lf'wb uwLnflwLw[nL .t:w

,J w [' 1 lf w l'lf' n LWW J frrL :'lfr II1 wp ~ fiLJLh [' fr dw J w L w ~ ,o p J h ~ w

Lhpfr nwntJf,wufrpnt{Jjn tb[! ~wwwpt[nul t J;wLq.wJwLnphL : 

lfwpzpntwLhp[! ~rwwwptj_nuf hL unt[npwpwp nwpntj_ , Jfr t[wJ

pnuf ~wpnrz bft ophpntj_ qwLq.Lht, ntun tdbwufrph[ pwq.Fwulfr

uft ".'wpshp, t[hpsLht LJntzLhp, tfnpd.hp 'lLhl iL wuL: 

4fruwuwwsfrnLwp 'lfrwwp~nul1hf'l!. ~wwwpt[nui bL nr"-t 

OPJh~wfr Jnw wbuw~wL ~wflnbwJ[np 'lfr1I11w['~ntJI..bpfr .Ffr

tnont/_ 1 U.uhLp q.hwfr wtf•frL uwhrzunuJ hL tf'wl.wtf w qwf, ~w

JwL , w•fh,Lopjw 'lfrwwp~ntJLhp hL ~wwwpntJ f.f'fr Jw~wp

'l'w~fr, mt[dWUJwpn<f/Jwb, pfrJfrw~wb uwfuufr fL w n t; wpsf•['P 

ntti_ '[ n tfl jWd p I 

'J.wzwwJfrL lw1tnw!J>mwJfrL t;wLnt.ff/l! hp~nt ·:j.JLw~wL 

whu w~ ntLfr ' Jwpzpn t wwJfrL iL mwpwow~wL (n.l OW, aJJ,Ha5l ) 1 

lf>nf!p iL JfrtfrL Jwuzwwpft t;,wfm tJfJ/t ,_butf!ntd ~frpwnntJ bL 

JwpzpntwwJfrL hrzwLw~f! , [!Lwpnt.F bL w 1Lutfrufr J wpzpntw

~,hp , npnLl' opjb~wl! pLntflwq.ph[nt <wJwp UUJ_Wnfr~ li[ l11U7l[bp[! 

u.wL: Swpwuw~wL .t:wLntJfll! ~frpwnnt.F hL Jh o tlw uzwwpfr 

.t:wLn<Jflfr 'lh''IP"LJ1 U.Ju ~wpqfr t; wLntJflfr l!.Lflws pntJ [Wb'f

z w .~mfr pn[np tinp!f>ntn'lfrw~wL ti'frwtf_nrLhpf! ntu r. ufLwufrp

•[ n Ld h L II1 h 'l mJ iL U1 b'lw 'lf''L ntJ p l1J fltn h rzfr 'lf'W : Sw pw aw-
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ftw~l .t:wbntj{Jf! ZWUI wt/_b[p UWbpWftflft}un mt/_jW[bbf' ~ WW[fU, 

uwftwJb JpubntJb JwJw:'bwft Jb~ f.Wbj!bp ~ Ufw.t;,wfly_ntJ: 

tw'b'12w!pu'w Jpb .t;w'bntJf/p bppnp'f ~mwUfntJ 'lwzmfos 

pbp,fw~ bjntflbpf! .!zwftt/_ntJ b'b , oqmwqnp~blnt/. [Wpnpwmnp 

::; b UJ w q n mntfJ Jntbfl b pp w f''l Jnt'bj!f, hpf! , lJ. J u ~ m w Uf ntJ t, n (' 

ltwmwpt/_ntJ b'b l!'b'l.t;wflpwsntJLbp nt bqpwftwsntf/Jntbbhpr 

lfwJbrrwl .!zwftJw'b ~mwUfmJ bppbJ'b .t:wpft ~ LP~nLJ 'bnpps 

'fUilLn 'fnlf'U lf-UI[' hzmb[nL zwm J;wpsbp, npnb9 t/_pw qWUJJJ

fJWftpb ntzUI'ff'nLf/Jntb JJf' 'fW('dt/_bu 

Gppnp'f ~mwUfntU ftwqJ,[nLJ ~ lw'bnw!pmwJpb j!Uif'mhq[! 

u mb[!uUlwJ.pb pwowmpmf!JnLflf!t 

t<UIIb'12w!pmwJpb <wflntj{Jp ~pwqppf! frp Jby_ Ufhmp ~ f!b'f

'1-l!f'ft fi -: hm ILJ wl -: pJtw ft w'b .t; w psbp f!. 

1. {wtnwfPmf1 wzfiwp.t;wqrwftw'b 'lPN!!• 'hpw mhrze mb-

rf1mnrf1w1f1 JwuflwmJwf, Jhy_: 

2 • {w'b 'll w!p m p q:w (''fLU 9 J wb Uf w m J nLfJ J nLb l!, 

3. {w'b'lzw!pmp J.uwtj:nfinrz qnp~n'bbbpf! t 

4. {LD'b'lzw!pmp pwrzw'lf'PL~bpp p'imLJfiL nt 1mfiw'fwp.! 

ftwUfhpf!, y_pwy_bpJwjpL nhd-pJf!, thpJntfJJwb nt P,nflwt[nL-

fJ J UJ f, pnfu.; wpw ph pnt{J Jntb l! 1 

5. {w'b'lzw!pmp JnpfPntnqpwftw'b ftwnmst/_w~l!l! ' 
6 . .PpJpwftw'b ~lbJb'bmflbpp Jpqpwspwfl nt ftnLmwftnLUf!t 

7 . {WIL'fZw!pmp ubqnflwJpib npf/Je: 

8 . {wfl'lZw!pmp qwptfwoJw'b nLrz'lnLfJJnLbf! u ftw'bfiwqnL· 

zwftnuTet 

9. lfwp'fnL qpmwftswftw'b nL wbqpmwftswftw'b 'bbpqnp

Jnt{JjnLbf! [Wb'fzw!pmp t/_pwt 

10, {wb'flUI!/JUlp nbuntpubbpp wptfbj!f!, ~f"W1b9 nwspnbW[ 

cqmwqnp~Jw'b ntrzpHpf!, lwtnw!pmp pwphtwt/_Jw'b Jf1tn

.9wnntJ'bbpp uP,hJwfl: 

twt'12,;, !pm p J n f'•'P"l nqp w ftw b wJ b b w Uf wpq J p wt/_ n pp' 

.f>w!JPW JP 'fUll mw Jpb 'bftwpwqpnt{JjnLbf! ftwm wpt/_ nLJ ~ J n

mwtfnpwUfbu .t;bmuJwl ufib,J,wjnt/_ (rum IJ.. 9-. /tuwl_bLftnJp, 

19G1)t 

1. LbpfJwftw'b J;wJwpf!t 

2. IJ.Juwflfot/_, mwpb{Jpq: 
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3. Lbrzf1Lwftt 

4. fl.btfoh!pf! ( qh'bbmPftwftw'b mpUfp w'bt/_wbntJf!, nbt.frh!pp 

J.ue' Jnphbw.rfo'b {JmJp, wftntUntlw9f1n'b qbmwJpb 'fwpw-

1fw'u'1 u WJfL ): 

5. Sbrzw'fpJw'b UfWJJwt'bbpf!' w ) '1Pf'l!l! nb[ph!pp Ufpn!pp

L'ILJ (Lwbf., 'bpw t/_hpftL, Jfo1fo'b, umnppb Jwue, umnpnm, qw

qw{J, qnqwt[npnt{Jjwb .t;wmwft U WJLfl ) , 

p ) pwowpJ.wft u .t:wpwphpwftw'b pwpJ.pntfJJnLLf!, 

q ) [Wbf.p fJbj!ntfJJnLflf!, 

'1) l w 'b 1. p 'lP f'j! w 'lf' n LU f!, 

b) JpftpnnhtfobfPe u .t;nrzp Jw'bp ~b':wpfJnLfJJnt'b'bhpp ( w-

ftnu, lf"''lJ., t/_wpbtw.t:nrzp nbtfob!pe u wu'b)t 

6. lfwJpwftw:b WUfW{'bbpf! (wpJwmwftw'b ~ll(Uif'~·bf'[!• 
.t:nrzJ'bw.t:wpJwt ftbrzu, phpt/_w~l!tbp, Lpw'bs ~wqnulf!, LPfJ"L"-

q.pw.'b, Jbfiw'bPftwftw'b ftwqJe u wu'b. wpmw,l!fr,'b J!,'bnpnz 

.t; w mft wb f1zth PI!, ftw ppnt'bwmw Jf, nLfJ J"'b f! t IJ.pJ UI!JH~ ft w~ . :w-

Ufwp'bhpp wnftwJnLfJJLUb 'lbUfj!nLJ 9"'19 h'b mpt/_~.LJ mbrzw

'lf'Jw'b mwpphf'f!• wJpmfJJnLbf!, S. brzpwJbntfJJnLbf!• . 5'~'lJLUI
.t; w pJ U11b w um p 'b. wb f!, f.f'UI fJw tj: wb 9fft nLfJ Jn~b f! ) t 

7. rfwJw'bwftwftf19 q.bnJnpfPntnq.pwftw'b Uff'!!{Jbu'bbpf! 

(!ppqf11rwftui:b u j!pJpwftw'b .t;nrzJf,w.t;wpJw'b pflmbLu,frt/_nLfJJnL

bf!, Ltf.wsntUf! , pbpt/_w~l!'bhpp ftntmwftntUf! 1 ~pnqpw'b, , 'fb:f>-

LJWBfw'b, unrzwtLj!thf'f!• ftwpume u WJLL ): ' 

8. luntwqw9 Jw'b UfwJJwt'ubpe' 

w) 2pwJf1'b li:wzt/_bftzfon, 

p) P,nflwt/_wsJw'b pbntJfJL nt tuumpSw'be, <nuj!p , u_ pflw-

ftw'b 'fphflwd-p f1'bmh'bupt/_ntfJJnLbf! 1 

q) 9-pntflmwJpb f.phpf! (mhqw'fpJw'u pbntJfJl!• <wJe , ftnz-

mntfJJnLLf! )t -

9. Pnwwftw'b J•wt}ftl! (Lftwpwq.pbl eum 1wpntu'bbpp u b'b

fJwJwpnwthpf1, mbuwftwJpb ftwqJp pbnLfJwq.pJwJp): 

10. Lnrzhpf! ( mpt/_n LJ ~ Jnp!pn[nq.pwftwf, Uff'"fPPLP 'bftw-
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f'W'If'"'fJJnLUf! unt/_npw~wu hrtwuw~m{, pH-p ~wppnuwmwJ -
UnLfJJwh LL wu 9"'9wuf.zLhpp -\wuwpw~, 'lwzmwjph npn
znulnt/_) : 

11. IJH'Iwuw~wu •w·zfuwp-\f! l 

12 . tfwf''I"L LbpqnpJ-nLfJJnLUf! lL !pw9fowJp mLmhuw~wfr 
o qm w qnpJ-n ul I! : 

8nLpw.pwuunLf' pwd-hnul mhq ~ flnqut/_nul [f'W9nL9Pl: 
'lf1"-''u9 nufu h PI' t; w J,w I' 1 

fTJhm.p ~ uzht, np 'lwzmnul wtlb.uw'ltft/.wp fuu'IPP!! lwu'l

zw!pm" t! n p!fm l n '1-P UJ ~ wu t! w u h [I" u w': t! wu,Lh [I" LUU 9~ w 9 n Ltltfr 

~ - -\w~wfu hp~pp t!w~hp·ILnLJflp t/_pwJP9 'lfomh[pu ':uwpwt[n[T 

1.J uw-\t!wuwqwmh[ !pw9pwu ~wt! mhqwt!wupt U.Ju qnpJ-nuf 

zwm oqmw~wp hL w~pn!pnmnu~wpthpp1 t/,hpLLp
9 

u~wpw-
. -\uiiUt[iwJ- mhqwu.pp qp•w U w-\tf W!UUhpf! zwm [Wt/_ hL h pUnuf 

b. LUJ'Iulfoup -\wunLJfJp 'lhU[.pnLt! uw-\t!wuwqwmnLt!f! qqw[pn
phL t:bzmwun,tf ~ ~ 

'1-wzmw JPU -\wun,1pp wp'f J"Lh.pp lfoumt! ~ w 1u, "I' P"l"f' 

[WU nw!pmw JPU OPJh ~mth [If! pph,u9 mhqp qmu 11LU h,u ,pw p

mhqfo t/_pw1 U.J'IUfPufo .pwpmhqp t{pw umw9t/_nLtl hL puwmb

qwJwuhpp nL !pw9pwubpp nLpt{wqJ-hpf! 1 U.Ju .pwpmhqp 'lhnLLu 

[WU'Izw!pmwjph ,pwpmhq ;J, WJU [WU'IZwfPmw
1
pu .pwpmhqp 

wnwp}u ~mwu,,u L npp -\pt!wu qpw ~wqtlt/_nLt! ~ pu~w~wf, 
{ W U'fZ w!pm W jp.U ,PLU[I U7 h 'l 1 

l.Jw tf hpw[ tf z•w~tf WU ~U7WUfttLU !pw 9pwuhpu 111. mbqwtf w

ubpf! futlpwtf_npqnLt! ht, ~wqtl1_n,,J hu wqh[p funznp tlnp

:Pntnqfow~wu tlfowif.npuhp: U.Ju fuu'IPI'/! [whnwf/>mwJp<u -\w

UnLJ{Jp wt!h,uwpwp'f Jwuu L utw<:whtnLt! ~ -\tlmn<fJJnLUI 

ffzw~t!wu ~mwU[nLt! ~wmwpt/_nuF ~ opJh~mLhpp qbLhpw[p 

qw!Jpw , npp -\ptl.pnLt! 'lfltf.nLt! ~ hp~nL -\pt!uw~wu uhpnLU.p' 

1) wu9riLtl U[Wpq •wzfuwp-\wqpw~wu ~ntf"flh.pubhpp9 pwp'f 

~ n t! "I l b {!U Lb I'P u ( !pw 9" W- m h qwt! w U-[ w,u nw!f>m) } w J u pu.pu' 

ud;t•/>mnppwl uhpnLU.pp : 2 ) IJ.u9nLtl ~nt!U[[h.puLhpp UI1LJU 4wp

?/> ( paHr) 'lwuw~wpgtlwu ywo-1, wumpC.wuuhpfo9 wtf.htfo 

pw f'd.l' t! pwq npnu!Lbpfo ( oppuw~ p:uw mhqwt! wuhpp mhuw~-
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1rhpp9 'lhU[p 'lwuhpf!, wJumbqp9' tnpU[hf'f! ~wJ f/>w9fowthpp 

m hu w~Lbpp 9 'lh ufp 'fWU I! , m />U[ f! lL w JLU ) r 

IJ.JuUffoup u~qpnLU.pf! ~n;_t/_nLJ ~ mpUfwpwuw~wu u~qpnLU.pt 

Cum f.mfJJwfr lwunwf/>mw1pu .pwpmhqf! mpU[wpwLw~wu 

.pwpmhq ~ ~ Stf.Jwl 'lhU[.pnLtl .pwpmhqwgptlwu opjh~mbhp 

1[hf'PJ1,fJ t:wz1{nq 'lwnunLt! H n;_ {Jh wnwuJ.pu Jnp!f>ntnLfpw

~ wu ,J,w u h [If! , w Jl m p U[ w p wu w ~w'IJ J /> w4_ n ph hI' L'· o pfou w ~, 

mhqwJwuhpp mhuw~uhpf!, 'lwuhpf! , mpU[hpf! k LUJL'b t U.z

fuw p-\ w qpw~wu phw~wu ~ntl Uf [hpubh I'P m P"lw pwu nLfJJn,;Lf! 

L_ Lpw,t 9 .pw pmhqtw -\ wUnLt! I! lwunwf/>mw qpmnLfJ JWU wt! hLw-

L . fJ L uh L9 tfh'·u ~ ~ P,tw4wu ~nUU[[h.puhhpp mpu[w-pwp'f 1u 'lt•f' f't• '1 · ) 

pwlmLfJJnLhf! pwpmhqfo th'l-hu'lfo · ( UfWJJwuw~wt Lzw,uthpp 

-\pJ.pu ~ ~wqtlnLtl : .f!wpmhqp th'fhu'lnLJ U[hm.p ~ wpmw-

9 "[qp ~ wq t! '{ h LPP .pw I'm h 'lP pnt{ w•h 'fLU ~nLfJ JI111U I! • w J u m h 'l 

.t; ptlu w llw t ,] P 2, 91! 'f"Lt wq 11 I' !p n.Lp u m h qJ-nLtlt ~ 1 9-n LU w 1_ n f' 

!pnufo t!fop_n9 nq ~wpnq hL wpmw -\wJmqh[ l'wunwfl>m,wJfoL 

.pwpmhq_p t; ptluw~wt m pufw pwhw~wu ~w mh 'f"f'Pwbh/'1! 1 _ 

Pw9p qnLuwqnp !pnup9 oqmw'fnpJ-nLtl h£ u;wb_ q_whwqwh 

'LppwqJ-hp (zmppfutbp), ulL LL qnLhwqnp UfwJJwuw~wt Lzwu-

Lhp, mwnhp nL {Jqhp: 9-n,Lw,{np !pnup qpw mt'if.nLt! ~ hp~~ 
h U l . UnpwnJ-hpnt{, WJUnL':hmlL hppnp'f zhpmf! f'l1[l'f z f'Lnf! U I - T . 

Lfi1LUwt{np hppwqJ-hpt~~{ nL IUJ[ 11fWJtfWUW~I.UU uzwhuhpm{ , 

l "f'f'"f''l- zhptnf!' mwnhpnq IlL {Jt{hpnq LL I.UJLUt Uw~LUJU pwq• . 

tlwzhpm pwpmhqthpf! '1-tfqtwp f!hfJhnLhtfo hL lL ~wpp.p nLU~h 

nwnLtfhwupptfwu. hpwhp 91.UJU711LU ~hpU[nq ;_ ht U[Wtn~hpnLU 

nwnLtlhwuppqnq opjh~mf!, nwmp U[hm.p ~ /unww,Ph[ pwq-

t!wzhpm pwpmhq_Lhpp9 1 U.t!btfos t!hJ- J-wupwphnLqwJ-nLflJnLhf! 

l_ U[hmp ~ wu9 up hphp zhpmp9 , iUJJ[wU[hu WJU ~'fwnhw fupum 

I]-tfqwp f!h{JhnLhtfo {f1~. 7 )1 

flppwu pwpmhqp [hqhL'fl! tlzw~qwo- nL ~wmwpJwl tfoLfo , 

wJ'lipwu lwLnwf/>mwJph .pwpmhqf! t;w2"'l ~umw9'{fo , nLump 

[Wh'l-zw!pmw1pt -\wLnLJ{Jp t:wrnqnLfJJwtU wnwp_fou qpwt{w~w

Lp thqhL'I-fo ~wqtlbtL ~ ~ 
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• t I ' I I. I~ ' ) lf'';'i'l~' 
~ ' ....:. . 

J y~.// 
· ~ .. l ·: ~:. 

··~ 
sffi""'-3 ____ , 

7~ 

a fill 
3 i <·· :_: 

tf/t J'fnuu'hwllwu Lbq.bu,_, lJ. JnLpwpwLtJ"Lf' mbpftmnpftwJft t:w

rl'wp f.upuntpntJU Lbq.bu'l- bu 4wq_Jnui, efi'l- nptnJ mwppbp 

,rwuzmwpft ttbUJpntJ Lbq.bbtt£! mwppbp t : 
U.z juw f' t; w q.pw 4wu 4 nJ UJ [bpu Ub pft w pmwt: w JU1 ntJ £! .pw p-

mbqf. •[pw 4wpntz t bp4nL mbuw4 LftUb/ wuwlftmft4 U. uftu-

[Jbm{l4 : 
/J.nwy_puf. tnLfJJnLU£! 4\U.IJWUnLJ t upWUnLJ, np .pwpmbq_p 

•lpw mwppbp uzwuLbpft Jft~nsnt£ WU!J bfi 4wgunLJ wnwu

J.ftu wzfuwpt:wq.pw4wu pwtzW'I-f'Pl.Ubp' nbLftbf/>£! 1 pnLuw4•w.fJ 

wzjuwp':[!, t: ntzbp£! fJ_ WJLU t U.JuUJftuft wuwlftmft4 pwpwbq_Ubp[! 

1_bfl 4wpntz wputiW t:WJUlb[ wzjutu{t t;W'f{'W4WU 4nJUJ[bpup wJ

pntz~nt{JJwtfp tf_bpypwJ, nwmft upwup JftwJU t:wutnL4 UUJW-

ww4uhp 4wpntz bu J;butWUfU'fbl: 
{wLttzw:pwwq.bwUbpft Jbc} Jwue wJJJ WJU 4wpJftpftu t, 

II f' WtJbUft!J J be} J; bttt..UU4LU f' IIL'iJbU uftu[Jbut/t 4 J?W('utbq_ 'iJb ('{! 1 

npnug t/_['w wbq_W'f[tnLJ bu WJU 4wJ WJU 4wpq.p (paHf) wz

juw pt: w q.pw4 wu 4nJ UJLb.pu ub p, nrrnup J ftwt/_ n p{bL b.u wft

Ufbpft, 'fwuhpp
1 

wbuw4Lbpft: U.JuUJftunt/_ uftu[Jhmft4 .pwpmbq_

Ubpft t[{'w wpmw t:wJmJwu opJh4mUbp bu ,_wnunLJ "1. [Jb 

WtlUJiUdftu wzfuwpt:wq.rrw4wL pwtzW'I-f'Pl.Lbf'£!! WJL upwus 

4 n J "ll b f! u I; b [' l!: 
Swppbp Jwuzmwpft fwu'l-zwff>mwJftu t:wunLJfJft JwJwuw4 

wwppLp Jnpfi>nlnq.ftw4wu Jftwt/_npubp£! ,_wnunLJ bu pwp

wbqw <wuJwu 4nL4pbut opJh4wubpt U.JuUJhu, opftuw4, tftnpp 

Jwuzwwp,h pwputbqwt:wuJwu clwJwuw4 4wpntz bu wnwu.!

uwgt[ht LWUttzwff>mubpft utpUJhf'£!! [LUU'fzwff>mwJft,u qnuwubp£!1 

hr4rthrr, ''f i'"'LftugftwULp[!t f!LtUJbu w4LbpL. t unLJuftu4 w

nwu6ru l "' 'u'l-zwf/>m~bp£! utbtz ;_bu q.utUnLJ .WJ'I- pwputbq_p t/_pw : 

lf fty} lJ J' wuzmwpft pW putbq_ ub pnLJ W f''fbu U1 btz bu CfUlU nLJ 

lwfJtllw!funubpr utpUJbp£! 1 wnw,u6pu [WU'flwff>mubp, p,uwmh

'lwJ;wubrf' wfrUJbl' [, wuu: lfbc} Jwuzmwpfr pwpwbq_ubpnLJ 

t;w'u'lbu bu q.wLr" wbqwJwubpfr ,_wuw4wpq.Jwu P"L"f' wfr

ufwpwuw4w1r 4wmbq.npftw,Ubp[! 1 unLJLfru4 !pwyfrwUbpfr wfr

"fwpw& w 4wu 4wmbq.npftwubp£! 1 fru4 1 :50000-ftg Jbc} Jwuz

m lU pf. f!W (' U1 b 'l_ ub {' n t_J' p n [T' [I :p lU fJ fr lU U b ['{! t 
PlJ;_ujb u uzLL bup, JwpzpnLutWJPU nLUIILJuwufrpntfJJnLU-
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Lhpfi f!Lflw9.pnul .t:w-C.wfu Jwfipwqpqpm qhp"lnt/_ nulhiJLui

ufrpniJ hf, wriwLJ.fiL -':wLq.m9w1fiL mhpfimnpfrw~hp (KJII0-

1.JeBbie Y'l3CTK1i)1 UpwLp zwm mfi"lfilt bf, mt/_Jwl mhpfr

mnpfiw1niJ, nwmp LpwL9p9 Jfr pwLpup nwniJLwufipJw.L , 

i/_pw qwph[p { f!f,'1.t;wf,pw9niJLhp qwmwphu bph Jwpzpni

mw J/ifi niuniJ.Lwuppnifl1niLLhpp -':fiJ.Lwqiu,f, opJhlf m 6-wriw

J~ul . hL pLwmh'lwJwuhpf!, w"lw -':wLq.ni9w1fiL -':wmt/_w6-

Lhpfo nwntJLwufipJwL JwJw,fJwq .t;WiLniJfJ/i opJhi[m bwriw

JNLJ hL f/>w9pwLhpf!• U.Ju"lhu, oppLwq, U.pwq.wbp tlhpdqw- _ 

mwpwjpL uwpwqwf,'11! pphLfi9 Lhplfw1w9Lnu! { Jp lw.L'l-

zwf/>mt .f!wpuihqw-':w1LJwf, JwJlwLwq JnipwpwLunip uwri-

9w'l-wzmw1fi1L l[p•qhu -':wL,,_hu { q.wlfiu "f'"lhu Jfi pLwmh'lw-. 

tfwu /, Jwpzpnimw1fr.1r -':wLni1fl/i Jfip_n9nq mh'lw'l-['qnul I; 
.pwpmhqfr qpwt Uwlfw1L UIJU [LUL,,zw!purniJ zwm pLnpnz bL 

J..pLq.p[Lhpp f/>w9fiwLhpf! t Pnlnf' J..pLq.frl'Lbf'/! -':Lwpwqnp J../; 

mnwLdfiL-wriwLJ.fiL niuniJLwufiph[, qwph[p I; f!Lmphl 1_/iL

q.fiLLhf'fi tip qntfuflhpu' wuhLp IJ.Jphf1'1P ' 1_bpfiL -':nuwLpLh

pniJ, "f'I! lf'l-wnLw -':wLq.ni9w1fiL mhppmnppw t [J.J'l- -':wm

qwbniJ J..pLq.fitLhpfi Jp pw:Lfi !pw9fiwLbp tfwLpwqpl[pm qni-

u nidt wu p pt[ h L, niu niJLwufipJ wL w f''l-JNLLpLb f'R pwq w f''Ulf' 

lfLfiLhL U.pwq.w6-fr pwpdp [hriLw1frW zf'1.wLfi 1_/rLq.fiLLhpfi pLniJ

P!! "fWfl'l.hlnL -':wJwpt U.juU[punq, -':wLq.ni9w1fiL mhppmnppw

·LhpniJ nwniJ,fiwufipJwf, opJhlfml! ,,_wriLniJ I; lwLnwf/>mfi 

wJbLw"lwf''l Jnpf/>n[nq.pwqw,f, Jwu!!' !f>wsfiwL
1 

• 

br~rnrtt uuu 

{wLruw!f>mLhpfi q.pnppJpwb hpfimwuwp'l- q.pmnifljnllL I; 
lJ.Jb 6-Lntb'l- I; wrihl Jhp '1-wf'fr 40-wqwiL fJqwqwLLhppL 

'7-hrib.u 20-p'f. 'lwf'p ul[qpp9 hpqpwpwLwqwL ' q.pmnifJJwfi Jh 

uquh9 qwpq.wLwl Jp Lnp 'i:1ni'l' q.hnppJpwL, puq iuzfuwp 

-':wq.pmfJ1wL Jh_' rwLnwf/>mwq.pt11nifJ1niL[!t U.1u hpqni q.fi· 

mnifJ1niLLhpfi9 /;[ uhpqh9 Jfi Lnp q.pmnifl1niL' lwLnwf/>ur· 

Lhpfi q.hnppJfiwLt rJ.hnfiLfiu -':fiJLw'l-Pf'I! .t;wJwpqnLJ I; P. P. 

ff/n[p.Lnq/! (1877-1952}1 

{wLnw!f>mLhpfi q.hnpfiJfiw1fi q.fimwqwh -':fiJphpf! "- wp

JwmLhpf! q.Lnuf bL 'fwpbpp /unppf! t lfpL1_ /, Jbp 'fUlf'P 30-w

qwL fJqwqw'ir.Lhpf! fiLJ..U[hu [llAfi'l-Zw!f>mwq.pmnifJ1w'L, WJLU[bu 

/;[ q.bnppJpwjp WUU[UJ("hqnLJ pwqtfw{Jfiq wpJh[!wqnp q.w

qwtfiwpLhp bf, wnwp_w'l-f'hl rJ,. t/,. ?nqni1_wlt[! , </,. /r. rJ,hpLw,,_u

qfrL, U.. b. :hhpuJwL[!, 9>. '1. '1[wpq[!, rJ. , lf. CJ.nl'l-ZJfi'lml! b. 

zwm nippzLhpt U wqw JL w JU q.fiut;LwqwL1Lhpf! . J fiw 1L f!'j,'1.t; "'Uf 
Jnmh9wL lwL'lzwf/>mLhpfi q.hnppJfiw1fiL1 Pwjg Jfiw11' fl. fl · 
fflnlfiLnqfiL -':wtn'lqb9 umb'lt}bl Jp 'wJpn'lp_wqw,L t11bunip1nifl 

l Ullit '1Z w!pm L hf' /i q.h "ll fit! /i w J /i J w u fi L 1 

rJ,hptfiit hpqni mwuLwJ1wi[Lhpfi l!Lflw9[!niJ lw,Lnw!f>urLh

f'P q.hnppJpiuL 'pnirtL qwpq.w9wq1 (f/ntfiLnq1wL q.w'lwtfiwp

Lhpp zwpn~Lwlfn'luhp lt qwpq.w9n'lLhp -':w·L,,_fiuw9wL U.. Jr. 
(f/hph[JwLf!, lf. U. . <J.Lwrznqulfw1wL, U. . U.. Uwnil[nqp, IJ.. ITJ ; 
rJ,pLnq.pw,,_ni/_f! , rJ, . U.. l/ni/_,,_wL, rJ,. rJ,. ?nppnqnlulffiL /, zwm 

nipfiziLhp1 {wL'l-zw!pmLhpfi q.bnppJfiwL npU[hu -':wmniq 'lfiu-

9P"ILP'j, wqum'lqniJ { Jfi zwpp .t;wJwluwpw.Hhpfi wzfuwp

-':i.uq.pwqwL !pwqnitmhurL,hpniJ, puq lfnuqqwjp -':wtfwluw-
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pwbnuf umb'lr}t/_bl t ;:n'lbf'p wzfuwp;:wqpnLf/Jwb /,_ £Wb'fzw!pm

'i.Jbpp qbn[!pJpwJp wJppn'iit 

{w1'ii'l-zw!pm'iibpp qbn[!pJpw'ii Jbr} qppwnwqw.'ii 'iizw'iiwqnL

f/JnL'ii t umw9bl ;:wmqw"{bu ;:w'iiwJ-n ;:wpumnLf/JnL'ii'iibpp ;:b

mwfunLqJw'ii wullfwpbqnLdt llzwqt/_wr} t ;:wmnLq JbfJn'fpqw, 

npp zbnp;:pt/_ Jbq'i.Jwpwbt/_mJ bib ;:Wlb[!WJpb JwpJp'i.J'i.Jbpp 

znLf'ff! umb'LJ-tf n'l 9f'dWb ;:Wb[!UIUfUWf[bbpnLd ( opbn['i.JbpnLd) 

lw'iinw.'pm1'iibpp qbn[!pJpwqw'ii zb'lmtfr'iibpf! ( w1'iinJwlpw'iibpf!)1 

fiJw'iiwtnt/_ [!pdpwqw'ii tLbJb'iiw'iibpp Jfiqpw9pwJp opb'ii[!'iib

l'f!, qwpb£p t Ufwpqb[ pnL'ii ;:w1'ii[!wt[wurp mb'lf!t SpUfpq opp

uwq qwpn'l b'i.J J-wttWJhl If, U., 'J.£wqnt/_ulfwJWJp /,_ nLf'Pz'i.Jbf'p 

(1961) nwnLJ'iiwuppnLfJJm'ii'iibpf! l,,wpwt/_wJp'ii flLpW£nLdt 

{w'ii'l-zw!pm'iibpp qbn[!pJpw'ii Jbr} qppwttnLf/Jnv'ii nL'iip qJnL

'lwmtmbunLfJJw'ii LUUUfwpbqnLdt -RpJpwqw'ii tLbJb'iim'iibpp 

Jpqpw9pw'ii, qb'iiuwpw'iiwqLU'ii zf'2wLwttnLf/JnLbf! /,_ zwm ;:wp-

9bp wn'ii;_t/_nLJ b'ii pbp[!WUJt/_nLf/Jw'ii pwpd.pw9Jw'ii, w'iiwu

'iiwpmJ-nLfJJw'ii ;:bm (tJ.. U.. l:tnt/_'l-w, /;, fi. fl/wp!pb'iintf_w, /;, U.. 

8 w l'Pl nt/_ w /,_ n Lf'Pzl'iih l' }t 

{w'iinw!/Jm'iibpfr qbn[!pJpw'ii funznp ,,_hp nL'iip w11n'lfW"{w

;:mf/1w,'ii p'iiw qwt/_ wttnLJ t U.. fl/, t./.p'iinqpw'fnt/_p (1949), tJ.. t./,. 

l:tnt/_wlulfnL (1957) nwmJ'iiwuppn~fJJnL'ii'iihpf! 9nLJ9 mt/_b9p1'ii, 

np UUl.lf-p mbppmnppwJnLJ Jp zwp[! tLbJb,'iim'iibpp WltLUUlnL

fJJrtLbf! qwJ "{wqwul! "lwm"Awn b'ii 'l-wn'iinLJ Jwp'fqw'ii9, qb'ii

'l-w'iip'iihpp nL pnLJubpp qw'iiwqw'ii ;:ptf_w'ii'l-mf/JnL'ii1'iibpp w11w-

2w9Jw'ii: U.1JJ Jwp'flfwJp'ii ;:wuwpwqnLf/Jw'ii wttwp_ .Jw11w-

9bl t Jp zwf'l! ltW'fpnwqmpt/_ t1bJb'i.Jm'i.Jbpp bpqpnpri:wqwu 

9pJw'ii "1-l'nPlbJl!' qw"{tf_wr} wp'fJnL'iiwpbpnLfJJw'ii, 'fJnL'lW

m'iimbumfJJw1'ii, pd-zqnLfJJw'ii Jbp_, nwqJwqw'ii mbfu'iipqw1mJ 

WJ'f tLbJb'iiLn'iihpp oqmwqnpJ-Jw'ii ;:bmt U.nwp_'iiwqwpq 'iizw

'iiwqmf/Jm'ii t umw9bl ltW'fpnwqmpt/_ t1bJb'iim'iibpp ;_bqn[!w9-

Jw'ii, 'iipw'ii9 t/_'iiwuwqwp 'iihpqnpJ-mfJJnLhf! fJnLlw9'iih£nL Jp

p_n9w11nLJ'iibpp ;:wp9[!t 

{w'ii'l-zw!pm'iibpp qbn[!pJpwJp funznp "{f'nplbJ'iibpp9 Jbq[! 

Lw'iinw!pm,'iibpp qbn[!pJpwqw'ii Jblpnpw9pwJp ;:wp9'ii t, 
lw'ii,,_zw!pmp pwpblwt/_Jw'ii, Jwp'fnL ;:wJwp WJb wt/_b[p oq

mwqwp 'fwpd.'iiblnL ;:wf''9f!t U.Ju fu'ii'l-l'P ppwqnpJ-nLd[! qwui-
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tf_wr} t lw'ii'l-zw!pm'iibpp pwqJwqn'lJw'iip nwnLJ'iiwuppJw'ii, 

'iipw ;:wJwqn'lJw'iip pJw9nLfJJW.b ;:bm1 
Unt/_bmwqw'ii 1.w1wumwbnLJ lw'iinw!pm'iihpp qbn[!pJpw'ii 

uqubl t qwpqw'iiwl t/_bpp_p'ii bpqnL mwu'iiwJ1wlfnLdt UqqpnLJ 

WJb nL'iib9bl t qbn[!pJpwqw'ii [,_ ;:p'fpn[!pJpwqw1'ii pbnLJfJ 

('ii. fi. f"/onlmfuw'iint/_w, fl/. If. ri_wtfrlw'ii1w'ii U.. IJ.. 'J.wlum1w'ii, 

tJ.. U.. U.tf_bmpuJw'ii, U.. fi. 'J.bpJw'iint/_ IL nippz'iibp)t {w'ii11-

zw!pm'iihpp qbnf!pJpwqw'ii p'iinLJfJP wzfuwmw'iif!'iibp qwmwp

qb,l b'ii ;:n'lwqbm'iibpp nL wqpn[!pJpqnu'iibpp Jpp_n9nt/_ (IJ.. Ju. 
U.J11-p'iiJw'ii, Ju. fl/, lfpppJw'ii1w'ii, CJ.. U. f"/owt/_[JJw'ii IL nLppz

'iibp)i U.p,,_bi'ii wzfuwmwlb[!lbbp b'ii r}wtf_wlt/_bl puqwqw'ii lw'ii11-

zw!pm'iib pp qbn[!pJ p wq w'i.J nw n Ldb WU p pn~f/ Jnibb bpp WU"{ W pb

q nLd (f"/o. fl/. lfwunLqw, 1.. l:t. 'J.wppftbuw'ii, CJ.. fl. 'J.ppqnpJw'ii 

[,_ nLpfiz'iihp}t {LU'ii'fZw!pmubpp upumbJwmpq qbn[!pJpwqw:'ii 

nwnuftwuppnLf/JnL'ii'iihp qwmwpt/_nLJ b'ii 1.UU2. qpm. wqw

'1-bJ p w JP wzfu w {';: w qpnLfJ J w'ii u b q mnpmJ I 

{w'ii nw!/Jm'iib l'P qbnf!pJpw'ii, n l'"I bu qpmnLf/ Jn1J'ii, U U 1.lf -

nLJ lwJ'ii -t;w.,'i.Jw;_niJ t umw9bl• qpmnLfJJLll,b ;:pJnL'ii[!'iibpp [WJh 

"lf'n"{wq.w'ii'l-wJp qnpJ-mJ ,Jbr} 'iizw,'iiwqmf/JnL'ii b'ii nL'iib9b,£ 

U.. fi, fT/bpbLJw'iip nL If •. U.. 'J.lwqnt/_uqwJwJp wzfuwmw'ii[!'iib

{'f!t u.. "· fT/bpbLJw'iip «feoXIIMIIH JI3H,UlllaqJTa)) 'fPl'/!l! Jp 
[!w'iip ;:pwmwpwqnLf/JnL'ii t nL'iib9bL /,_ ;:w'ii'fpuwbnLJ t pnL;:

wqwr'ii 'fWU'f'lfPl'/!' npmb'l ;:b'lp'iiwq[! ;:w'iiqwJw'iinpb'ii nL ;:b

miLn'lwqw'iinpbu lnLJ-nLJ t lw'ii11-z1w!pm'iibpp qbn[!pJpwJp ;:pJ

'iiwqw'ii ;:wp9b{"(!t 
{!um U,. /i. fT/bpbLJw'iip lwtnw!pmr'iibpp qbn[!pJpw'ii Jp 

qp m nLfJ Jn Lb t, n p'ii n LU nLJ'ii w up pnLJ t [!pd pwqw1'ii {L bJ b'ii m

'ii b pp Jpqpw9pwJp opp,'iiw;_wpnLf/JnL'ii'iibpf! bpqpp 1wzfuwp

;:wqpwqw'ii fJw'lw'iifJnLdt 'bw qmr'iinLil t, np LW''ii'l-zw!pm'iibpp 

qbn[!pJpwJp '1-Pf'l!bpp9 bl'iiblnt/_ lw'ii11zw!pml! ppb'iip9 'iibpqw

Jws'iimJ t bpqpp JiwqbpiLnLJf/p Jwul!, npmb'l wpbqwqp t'iibp-

WJP ;:wztf_p'ii ppwqnpJ-t/_nLJ t Jflunlnpmp, ;:p11pnu!pbpwJp 

LPflnu!pbpwJp [!pJpwqw'ii tLbJb'iimLbpp Jpqpw9pwt U.111-

'f{'w9pwJp l!''iifJw9[!nLJ mb'lp t nL'iih'iiniJ u!pbpw'iibpp tfrn

•funLfJJm'ii, ,'iipw'ii[! tfrnfuw'fwpd.1wpwp fJwtfrw'ii9niJ b'ii Jbq[! 

nup Jbp_, J-wqnLJ b'ii 'iinp p'iiwqw'ii JwpJp'ii'iibp' qb'ii,,_w'iip 
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op'1wbpq_Jbbp , t: nqbp , t:nqJflw t:wpJwb ~bqb., p:bw~wb fpbp 1 
flwnLdbwuppbtnt/_ /;[bJbbm'i.Jbpp Jpqpwapwb Jbbp 'brw'bw

l_nLJ bbp ~WU[bpf! J{Jbn[npmp b_ pnLUW~WbnLfJJWib JJ.fft. , pnL

UW~WUnLfJJWb h t:nqbpp JJ.fb. , Wjupbp:b' [W:b'1z.wffmp f;pJ

bw~wb Jwubpp JJ.fb.. nwmp, q.pnLJ I; fTJ bpb[dWbf!, ~rwpb[p 
t wubl, n1• [Wbnwf/>mp q.bnppJ pwb ' wmntfG.hr~ ulmmtfm
PJntG.G. t twG.'l zw:jlmmtf: 

{wbnwffmbbpp q.bnppJpwJp pnt/_wbqw~nLfJJnLb[! eum 

U.. />. fTJbpb[diubp ( 1966) t; bmb.JW[b 1; . 

1 . {~'f;qz wffmp f!'b'l t:wbnLp q.bnppJpw. nwnLJbwuppnLJ 

I; pn[np ,[Wib'lzwf/>mbbpp, ~wJ 'i.Jpwb9 Jbc} Jwup q.bnppJpw

lfwb w nwb&bw t; w m ~ nLfJ J nLb b bpf! 1 

2 . {wb'lzwf/>mubpp q.bnppJpwjp upumbJwmp~w, npmbq 

nwnLdrbwuppt/_nLJ I; [Wb'lzwf/>mbbpp qbnppJpw~wb 'lwuw-

~wpq.nLJf!, b. tnLuwp~bt/_nLJ br'i.J bpwb9 wrt.w~ulpb mpU[bpp 

q.bnppJ pw~wb wnw'i.JJ.'i.Jw t; wm~nLfJJnLhhbpf! 1 

3, {w'i.Jnwf/>m'i.Jbpp q.bnppJpw~wb wzfuwpt:w q.pntfJJnLb, 

npmbq nwnLdbwuppt/_nLJ b'i.J q.bnppJpw~wb [Wb'lzwf/>mbbpp 

mbqwpwzfullwb opbbpbbpf!, zPfwbwaJwb u~qpnLbpbbpf! , 
.pwpmb'fwJ;w'i.JnLJ (! I 

4 . {wb'lzwfl>mp U[wmJw~w;b q.hnppJpw, nwnLJLt wuppnLJ 

I; w'b9JWL bp~pwpwbw~w,b /;U[nfuwbbpp [Wib'lzwf/>mbbpp 'lbn

ppJ prw~wb wnwuJ.'ilw t:wm~nLfiJnLU.'ilb Pl! I 

5. {w,'ilnwf/>mnLJ wnw'i.JJ.p'i.J /;[bJbrbmbbpp q.bnppJpw, np·

mbq nwntJ:bwuppt/_nLJ bb wJ.'l f;lbJhuLnbbpp U[wmJmfiJnLbf! 

mtf.Jwl J.WU'lzwffmnLd· wmnJbbp'ft ppJpw~wb t:wm~wbJ.zbbpp 
t:pt!rw'iJ t/_pw Jb~bwpw'bt/_nLJ bb bpwb9 Jpq.pwapw

1
p opbbp

bbp£! 1 

SwppwlfwG lfwu qhutdimwp twGq2w~m (~wg}lw) 

!lbrr.flwp~p wnwfpb tfwunLtl mpt[b9 qwqwtftwp [Wb'lzwf/>

mp nL bpw tlnpfl>nLnq.pw~wb tlwubpp t/_bpwpbpJwl' Sbuwbp, 
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np fwbnwf/>mp wJb.bwmwppw~wb Jwul! fl>wapwib l;p1 {wb'l

zwfl>mbbpp q.bnppJpwJNLd :fwapw,b f; w;Jwq_np I; mwppw~UJb 

lw'b'lzwf/>mpb1 U.Ju mbpJpbf! umbqd-tf.bt . I; fl . fl. fTJntp'ilnt/_p 

~nqJps b. zwm t; bqpbw~bb p ( 1}, . ,. • "'b pb[J UJ•.b , If. u.. '1-tw-

'tntf. u ~ W JW b_ nLpPzbbp) p U[Wmpt/_ fT} n[pb nt/_p zwpnLbW~nLd 

/;pb oq.mwq.npd-bt 'ilpw ~nqtlp9 wnwfwp~wc} mwppw~w'il 

lwb'lzwf/>m mbpJpbf!; 

fl. fl . fTJn[prbnt/_e (1953} q.pnLJ l;p, np mwppw~wb lwb'l

Z'w fl>ml! Pf' mpU[p~ wpmwt:wJmnL{JJwtfp U[hmp I; flbp~WJWD

Lp nbtpbf/>p tip npnzw~p l;tbtfbLm' ~wq_tlt/_wd- tip WU[WJTPD • 

~wtl fpwpbpnL~P9• npnzw~p pnww~~b t:wJw~bsnLfJJwtfp. 
w1u pn[np u1w 1uwubbp[! umbqd-nLJ b,'iJ 1/;nqp npnzrw~p mwp

pbpw~ b. t[~wJnLU H mwppw~wu ,Lwunwfl>mp tfbt thrr.bwJpf.t 

w u1 w pub p ft nL Of' q.w b pq_ Jbb [' p t/tn fubb pq.n pd-nL{J J mu tF p w,'ilJtwf.t 

q_wpq.watl wb J wu p'tJt 

Swppw~wb [Wb'fzwf/>mp l wtftbpft tlwuftb U. . />. fTJbpb[UWbf! 

WJb tlpm pb I; t:wJmbnttl , np mbuw~wbnpbb mwppw~wb [WU'f

zwfl>ml! lfwu{t/_wc} 1_/; npnzw~p WllWt[b[WCfnLJb l_wtftbpp f; bm ft.. 
,Jb'i.Jp LJwf,-nq Hp WJb U[Wm~bpwabbl tlbd- pbmbptf.wLnLU I bp~

f'P ~bqb.ft npb.l; t:wmt[wd-[! mwf'pw~wb lwbnwf/>mp t/_bpw

'lf'blpu wb t:pwclbzm I; ~wzt/_ft wnbbt (fJb~nuz b. tlmnt/_P) mtlJwl 

{[btl b'ilmft mwpwd-nLU l! bzwb w~w [pnpbb Jbc} mb pftm nl'ftw

JnLdl Oppbw~, q.pnLU I; fTJhpb[UWbf!, wqnLmp ppd-[! 10 tf2 tlw

~bpbunt/_ 'i.Jbp~wJw9bnLtl I; pphLp9 mwpf'w~mL [Wb'fzwfl>m , 

npnt[<: bmft. Jb'ilp ~wpnq b'i.Jp U[Wm~bpw91bbl wqnLm mwubJW~ 

~wJ { wpJnLpwt/_np wbq.wtl Jbc)- 1_w,Pbpp1 IJ,w~wJ,b pUnLfJJwb 

Jbl ~w'i.J q.n 1 w~9 nLfJJnLbbbp , npn'hs lwtftbpf! tlbd-wa'i.Jbl lP 

~wpbLJ.' oppbw~ 'bw { bwJfrtb q.nLTz_J.f! lbLI! ~wpnq U[Wm~bp.wa

H .l { wpJnLp ~wJ <:wqwp wbq.wJ tlbd-watf_wd-, ~wtl bnLJ'bl! 

fJwph[p I; rwubl tlpluwfJtlpp, d-wnft Jwupb b. WJ[b, <: bmb.w

pwp upwbp 1_H ~wpnq LPbbl mwppw~w'il lw'b'lzwf/>mbbpt U.Ju

''IPup opJh~Lnbbppb fTJntftbnt/_b wbt/_w'i.Jb9 [Wb'fzwf/>mp uwt: 

tfwLw1pt ftwnnLat/_wd-.pwJftb mwppbp ~wJ lwb'lzwf/>mp 'fb:

mwt bbp : Swppw~wb [Wb'fzwf/>me nLbhbwtnt/. mbppmnppw 

f;pb't'ft9 'i.Jbp~wJw9bnLU I; Jp p,bw~w.b ~nJuflbpu1 

Swppwftw'i.J lwb'lzwf/>mbbpf! bp~pp Jw~bpb.nLJfJP t/_pw fupum 
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pwqJ'wqwu hu, uwfJwJb JpqpwsfowJp UfWJJwuLbpp mhuwf[b

mfrs P. P. fTJntfr<Lnt/_l! (1956) bpwu9 pwuwUb9 hpb.p juJpfo' 

I t 

t ~ 

u~. 8. Swrrw~wh [WhnuJ .~mfo ufubJwL (111/Jl fl. fl. ITJntfohrrt/_p 

I -tunu/}w[, I I-unulfhrw~tfwl, I! I-un<pw~t/_wl' 

1. tuntt/_pwl twL'Izw!pmLbp, 

2. untUfhpwf[t/_wt twLnw!pmuhp, 

3. untpwf[t/_wt lwu'lzw!pmuhp: 

hJntt{_~wl Lwunw!pmuhpf! J.b.wtf_npt/_mJ hu nbtfob!pp '1-f'w

IJ.wL J.b.hpp t/_pw, npmh'l 'ff'UP9 .ppJft.wf[wu tthJb.umLbpp 

Jntm.pl! ~uwpwt/_np t JpwJb Jflun[npmwJpb mh'l_ntJUbpp -;bm 

JpUJupu, f[wJ .pwJpLhpp JPinsntf_: Ln'lJuw-;wpJwu JPin

sn{ Jp zwf'.f! tthJhumUbp -;hnuAmtJ bU lw'u'lzw!pmps b. J.b

t/Jwqnpt/_ntJ t WJUUfhu qn1_t/_wrt Juwsnp'fwJpb pbntJfJP -;n'l_J

Lw<:wpJwu IJ.h'lb.t U.. fl. fTJbph,[Jwul! (1956) qmbntJ t, np 

«tunu[pw[JJ pwnl! wHwtn'l t b. WJ'f mpUfp lw.unw!pmLbppu 

mwlpu t ((fr<u.puwt/_wpJJ wbntU[!t 9-pwft.wLntfJJwb Jht "'·:Utf_w

uwpw]_wifl oqmwqnprtntJ bU pu]_Ufhu tuntt/_pw l• w f•UUfhu tt 
pu.pLwtf_wp mhpJpuUbpf!t • 

/;unu[pwl f[wJ pb[!Uwt/_wp lwunw!f>mLbpntJ lf'wJfrb Jp

lff'W9PWJP z•unp-;pt/_ zwm [!pJpwfJw~ tthJhumUbp -;bnwbntJ 

hu, mh'l_ntJ JLntJ b[, wJLUfpupubf"l!• npnu.p 'fU{wpntfJJwJp 

hu [ntrtt/_ntt!t lJ.Ju [Wb'llw!f>muhpntJ -;n'lp Jbl npnz junpnt

fJJwh mwf[ J.Lnwtf_npt/_ntJ t p[Jntt/_pwl -;nppqnuf!, npmb'l f[nt

mwf[t/_ntJ b,fi t/_hpfr.u -;nppqnuubpfos Ltlwst/_wrt LJntfJhpf!: 
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Umutbrtu~{wl (t{_brfi"Jut} lwunw!f>mLbp J.b.wt/_npt/_ntJ hu 

nbtfoh!pfr swrtpw'ffrf' Jwuhpnuf, npmhq qpntumwJpL tf'hpf! 

funp ]_bU b. dwqwltwu pw[,J.pwsJwu zunp-;frtf_ f[wpntz hU Jfru

l_U hpf[pfr Jwf[hpb.ntJfJ -;wubhu U.Ju lw'u'lzw!pm,LbpntJ .ppJpw

fJUiiu tthJhumubpp Jntm.pf! IJ.wmwpt/_ntJ t pwpJ.pw'fpf' Jwuh

f'P9 ttlwst/_wrt bJmfJhpp -;wzt/_pL: 

Unulfhpwf[t/_lw[ [WU'Ilw!pmLhpnu! f[ntmwfJt/_ntJ hu Jp zwp[! 

.ppJpwf[wu tthJhum,fihp, umhqJhJ.m[ JnLpw-':wmntf[ wf[mJnt

lw9forou -;nqJuw-;wpJw.u qhqb.: lJ.pwpWUlJWU 'fwzmp Jp zwp[! 

-;wmif.w.JJLbpmJ umhqrtt/_ht hu mpUffrfJ untUfhpwf[t/_wl [WU']

.zw!pmuhp' wqntmuhp, npnu.p -;wpnwm hu un'lwJntf_ nt WJL 

wqhpnt/_: 

Umpw~{wl lwunw!f>mLbpf! umnf'lpJw lwu'lzw!pmLhp hu 

:( npnz wtzpJntpuhpmJ WJU ,wflt/_wbntJ h,u uwb. wfJ•lwL), npnus 

1ntpw-;wmntf[ t u1ntfJhpp uhpJmrtmJf!: Upw•ui! pwuwut/_mJ 

hu hpf[nt juJpp' Jnt/_hpp nt ot/_f[pw,finuLbpp untpwf[t/_w[ [WU'f

lw!f>m.uhp b. f[111umpuhbmwl untpwf[t/_wl lw.un~w!pmubp: U.nw

tft.LLbpf! nwntJLwuppt/_ntJ bu ot/_f[pwunuwqpmntfJJwU Jh2 b. 

Jj_hptfr<L uwJwuwf[Lbpu WJ'f nttztznLfJJwJp IJ.wmwpt/_wrt b,u jun

lnf' wzfuwmw,ul!uhp: 

4numpLbumwl untpwf[t/_wl lwunwf/>l111Lhf'f! (tllhp, qbmbp) 

2wm ubpmnphU IJ.wUft/_wJ hU tunu[fr<wl [Wb'fzw!pmLbpp -;bm, 

npnu9p9 uut/_ntJ bu. tumt/_pw[ [wu'lzw!pmLbpps tt/_wst/_wJ 

hJntflhpf! w!umbq fJntmwf[t/_ntJ bu: .fpwJpb wt/_wqwuubpp 

-':wmwf[ntJ J.b.wt/_npt/_nq uum.fw·JI!Lbf'l! WU[!U'f-;WU1 wtlnLU ht 

1t pphLsfos Lbpf[w1wsuntJ bu tuntt/_pwl lwunw!f>mLbppu -;w

f[wnwf[ lwunw!ptn.Ubp: Untpwf[t/_wl lw,unw!f>mLbpp ppnsh-

1nquhpf! Jnqt.w-;wmntf[ hu, IJ.wjut/_wr} lf'wJpb wt/_wqwu Jntm[! 

qnprtnq UJntfJbpp l!wuwfJps nt pbntJfJps: 

{w,u'lzw!pmLbpp t/_hpn-;pZJwl pwuwbntJf! zwm ujubJwmpfJ 

t U qwpp.[! nLUf -;bU1WlfW 'fbU1W[ff[_W9fWJf bUfJwpqh[nU lJ.JU 

mqqntfJJwJp qtpw[p wzjuwmwu.p t IJ.wmwpbl lf. U.. 9-Lw-

qnt/_ufJ.wJwb (1962, 1964): Uw Jmspb[ t qpmntfJJwb Jbt, Jp 

pwhp Lf'W9nl9fl_, wusntzPIJ lwunw!f>mUhp (ufJ. 9, 10 ): 
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1;~. 9. SwrrwftwL {wLnw!pmLbrfr 'fiUuw{nrn•fJJn<Lp <pwpfuwJfrL I. Jwuu{11[ 

w"'':"f'Lbrrfr Jwf''l.P nblfrb!pfr J;}b JbLmLbtrfr •fpw pum lf . U. 
CJ.lw'l.m[uftwJwJfr { 1962) r 

1. cfwJfJ~Jn<JLwJfrL wufwpl.brfr <ir'[JLw <wpJwL ftb'[l. , 

:!. dwJfJ~Jnu!LwJfrL w"fwf'Lbf'fr 'fhLJn•{frJ , 

3 . Lumqw61JwJfrL w"fwpLhpfr <n'lJLw <wrJwL ~b'(l., 
4. Lum•f•u6.pwjfrL w"fwpLbpfr 'lbLJnt{frJ , 

5. 'lbun•{frwt Luu,[w6pLbpnul ~n'lwJfrL Lhr<nul!fr zLnp<fr{ 
I> JntfJbpfr ~ntmw~nu! , 

6. ~"'lwJfrL Lhp<nupfr zLnr<frq 'lbLJn•{frwt Lum{w6pLbpntJ 
l'J"•flbrfr w{btfr frLu•bLufrq ftnunwltntJ, 

'. LJntfJbrfr mb'lwl wpd "'PL'l {/rCw~ntJ, 
8. LJntfJbpfr mbrtwzwrd I""'"'JiJLbpntJ , Ljnt{Jbpfr mb?wzwpd 

'>' n'[JLw'>'wrJwL ltl'll.fr Jbt Ll,f'H{n'l t f'fr '> IJJn JfrwufrL , 

20-f''l 'fiUf'p uh_p:frL -':Lwf'wtf.nf' hqwt/_ llfW['qhl Lfr/Jnu!ph

f'w!fr t/_b,,frL zh,mhf'fr pfr.!frwlfwL ~wqJI!, ll..rh,Mtw.L q.frm

Lw~wL !h. 4lwf'~,f! WJ'l juL'lf'P nwntJLwufrf'JwLI! bl{frf'b9 40 

mwl'fr • {frfJ;,u:pbf'w!fr ~wqJfr Jhp JmLnq pfrJfrw~wL lah

JbLmLbl'fr .pwbw~fr w[,UJW-':w!mJ.wL Jfrwt/_nl'l! ~lwf'~b f,. w!L 

'lfrmntfJJwb Jbp Jmbl f, If.. b. !hb{'uJwLfr wnwpwf'~nt/_ fr 
u(wmfrtf_ !h . 4lwl'~fr • fJI'b.f, bJnt/Jfr ~[Wf'~ UJubtnt/_ -':wu~wbntJ 
bLp w!'l LJntfJ/r mn~nu,wJfrb 'lfWf'nLbw~ntfJJnLbf! LfrfJnufPbf'w

!n tJ, ,J {JiLn L nl' U7 n t.! ~w ,J -': P'ff'n u!p/; f'IU! ntJ t 4 l w I'~ L hi' I! w ['

mw -':wJmntJ bL un,{n['Wf!w[' ~znw!f(b mn~nuLb['nq: 
{pfJnufPbf'WJp ~[IUf'~Lbf'f! UJWUJwbt/_ntJ hL zwm Jbr} UW -':

J;wHb{'ntJ' bfJb flfJt/_wuLfr ~Lwl'~l! 47 1;, wllfw ~wL /;[h-
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Pbz. U[hU onLJB t U1UI£fru wtzJnLUUI~f!· flflqwttfrtl!, ufrtfrofrnL

dl! ft. UllJnLJpflpnLJ£! ~wq_JnLJ hb 84,5% 1 pu~ hflh flpwh9 

q.nLJ wp hh[! bw Lt. hp~wf!l!, L wmpfrn LJ l! 1 lfwl9P nLJ l! 1 J wq.hh

'l.PnLJf! Lt. ~wlfrmJf! , UJU[W ~umwot/_fr 99,03 %: 
lJ.•[htfr Jhq ~ "'hmpwumthp ~umwot/_hb, hflb pbpqhh ttw

qwlwJfrL mn~nuthpf!, UIJufrLI!b hflh mf"tf.fr q_wbwq}Wb tth

dbhm.Lhpp wmnJrLhpfr pnbwq qwtf.wll! mwpwttnLfJJwb Jhy_t 

U.Ju ~wpqfr t:wzt/_nLJhhp ~wmwph[ t ;bnpqhq~w~wb q.hn[!fr

Jfr~nu </, . lf . 9-ntn.Ffr'fmf! t Uw qmwq, np wJbbwmwpwttqwtt 

tthJhhmLhpf! qmLqnLJ ht Lfrflnu!phpwJnLJ q.L'ffr J.lt. nLLhon'l 

Jn•Lhpp .mhu[!nq : />Jw.Lwtnt/_ UIJ'f Jnhhpfr zwrwqfrtzbhpf! t:ltw

pw•[np htzwq Ufwpq_hl LpwLo qwqwlf! t Umnplt. phf'r[nLJ hb 

dp [!whp tth.Fhhmbhpfr ttwqw[Lhpf! Lfrflnu!phpwJnLJt 

U.qjnLuwll 2 

l}li.Jb 'innc /YuH/WL£!. 
% I l't b J l/i11n £!. 1Yw1wl£!. % 

PP1wJp'iJ 91 '77 I ~wc'f'l•d 0,7G 
~wlp,uf 2,1 4 IIl'ILwP 0,68 
'i.w<n['[•fluf~ .. 1.60 Jw'l:'iJII'lP"L'f 0. 56 
~"'LIJP"LJ 1, 4tl I mpmw'iJ 0,22 
uftp!Jf"LJ 0,80 

r/,hpf! phpqwtt fh[hpfro hplt.nul t, np :Lfrflnu!phpwJnuJ frl' 

Jtwt/_wtml wnwp_frib£! Lt. frzfuntzl! flflqwttfrLL t 1 npfr funznl' 

Jnbhpf! nLtztzw~fr JfrJJwbo ht t: Uf •[nLJt tftwowtt Jnbhpf! mh

tzwqnpt/_wq hL flflqwqbfr tnthpfr wpwb[!thpnLJt 

{whrfZUJ!pmthpfr t:wJwp zwm phnpnz t l!frJfrwft,wt tth

J hfl ur:bh (' p UJ bt:w t/_ Ul U Ul (' pw zfunLJ f! I lJ. JUU1 h'l q.n JnLfl J nLb nL

bhf.J t:pJLw~wb Lt. hp~pnp'fw~wb tthJhLmlbhpt lJ.nwp_frL fuJpfr 

Jhp_ hh' 0, Si, AI, Fe, Ca, Na, K, Mg, C, H 1 N1 S1 P 1 Clt 
Upwhp nLLhh pwpJ.p ~[wp~Lhp Lt. npnzfr z. ht lwb'flw!pmthpfr q.hn

ppJfrw~wb JnLpw t:wm~nLfJJnLhbhpfr t:wJwpt lf hlb'fhthlt.fr wtz

JnLUw~nLJ t:wt'fhu h~n'l Jbwawtt tthJhhmthpf! hp~pnp'fw· 

~wh ht Lt. nJ.Jht awttp ~[wp~hh("t 

lJ.Jb tJ.hJhhmth f'l!, npnho ~l wp~thpf! awttp i :J 0 ,01-fro 

~n z.qnLJ ht t:Jwq_qwq.JnLUJ tthJhtmthpt Upmbp npnz 'fhU[

phpr. •_J wnwp_wohnLJ b,L ~mmw~mJ~hp t:wh l!wqwJphpnLJt 
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IJw!iJ bwlt. UIJbUffrufrLhpf!, npnb[! 9u1~p ~[Uif'~Lhp nLhht Lt. ~nL
mw~nLJhhp z. hb wnwp_wobnuJ, bpUiib.fl 9f'tfwq hb, UIJUUffrufr 

tthJhflmbhppfl w,bt/_wbnLJ hb t:wq_qwq.JnLUJ 9£'1_wq tthJhbm

U/; {', p L l Uf h u op fr L wf nw 'fP nLJ l!, u~ w b 'ffr nLJ f! 1 ~ UJ'fJ frnLJ l!, 

p L 'ffrnuJ' l! , q.w llfr nLJ l!, t; w !p 'i.J fr nLJ l!, nhb frnLJ f! Lt. w JLh,t 

.flpdft<w~wb tthJhhm·Lhpfr Jfr Jwuf! nLbw~ t UJJ,L ttbJbLm

bhpfr ,;bm nhw~ofrwJfr Jbp_ Jmtht Lt. JfrwonLfJJnlihhhp ~wq_• 
Jhl . upw b[! ~nz.t/_nLJ hL w~mfrq Jfrq.pwbmbhp' fl{Jt/_wqfrb£!1 

bw mpfrnLd[! , ~wtfrnLJf!, ~wLofrnLJf! Lt. wnbt '-lw,L bwlt. wth

''lfrufrLhpf! , np r1ih[! 'fcfqwpnLfJJwJp bL nbiw~ofrwJfr Jby_ JmbnLJ 

Lt. ~n ;_qnui H wbw~mfrq Jfrq.pwLmULp' 9Pf'~ "'hfrnLJ[!I t;w!p

bfrnLJ £! , bbn pfrn LJ'l!, murbmwl£! 1 flnppnLJ f! Lt. w JLhl '-lwt Lwlt. 

frLh {' m q.wq_ b {' , n p rnh[! [!b 'ft; w .'il pw Uf b~ nbw ~9 frw J fr J b f. z.bb 

JmhnLd ' ~' blfrn LJ , bbnh, wpq.nfl,. ~f'PUf',nb ft. WJLflt 

{w:'ilnw!/Jmfr ~Jwh[!mJ ~wplt.np bzwLw~nLfJJnr.Jb mbhb w~
mfrq J'frq.frwhmhh f'l!, n pnhl! J wubw~onLJ hL Jfr q.pwofrwJfr 

''llmohufrb Lt. ~wmwpnLJ bt w~mfrq zNwUfmnLJU11 l!frq.pw

ofrwJfr btzwhw~fr mhuw~hmfro w~mfrq Jfrq.pwbmhhp£! LfrbnLJ 

hb O'fWJfrb Jfrq.pwibmthp Lt. y_pwJfrb Jfrq.pwbmhhpt lJ.nwy_frL

Lhpfro bL' flflt/_wttfrh, wq_nm , ,wqfuwflflnL Lt. UIJl'b1 y_pwJfrb Jfrq.· 

pw Lmhhpfro bU' LwmpfrnLJ£! , ~wLOfrnLJ£! 1 ~wlfrnLJ£! 1 [![np£! 

MnLtlpf! Lt. wuh : ~pwJfrb Lt. O'fWJPh Jfrq.pwLmLhpf! Jb~nww
owq z.H , whonLJ H ~wmwpnLJ Jh~fro J JnLufrht Opfr'bw~ J 

~wwfrmJr y_pwJfrb Jfrq.pwhm L uw~wJb l.wJ~w~w,t lhnLwz

juwp -';nui w1t npU[hu ~wwfrnLJfr ~wppn<bwm o'ffr Jfrlnom/. 

bwfuwtbn'ilwtfrL zpy_wbLhpfro mhtzwtfrnfut/_nLJ t wt/_htfr pwpdf' 

bfrzhpfr qpw Lt. bummJ tfrnznL J.lt.nt/_1 ~wJ wLJ.plt.wy_pbpfr Jfr

y_nont/_ pwtfrJ[nLJ t q.hmpb t BnLplU[!Uihz.JnLp mwpfr WJU C.w

hwU[wpt:nq hp~pfr Jw~hplt.nLJfJb umwhnLJ t 15-20 mnbbw 

~wl9frnLJfr ~wppnhwmt 
lf fr q.p w9 frw J p w ~m frq mf!J nLh l! mw pph p L w t 'fzw!pmL h pnLJ 

mwpphp t Lt. ~wfut/_wq t pwq_Jwflfrq q.npttnLLhpfrot UnLJ•h 

tthtlhhmf! mwpphp [UI,b'fzw!pmthpnLJ mwpphp Jfrq.pwopnh 

t:wm~wbpzthp mbfrt OpfrL w~ 1 ~wl9frnLJ l! mw JlfUIJfr q_nbw Jn u l' 

fupu m w~mfrq .rfr q.pwhm t , •w Jh t: hnw~nLJ t y_phpfr Jfry_nont/_1 
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f:8 
-pLu~ 'J1FmpJql 1m'J!f'J1U 1LqU7 ~ LuJmt, tn/ut/1Utft1Jm 'J'l p1u'J'i' 

pwilG mfi'J J 1J !{'J'l/J mUJ J u pm IJU 111 !' ~n 1 'J fw 'J 1U J up md m l: 

-m~ JJq'JJmlnm 1U7n1U '~ p1uFm~mGmd Jilnu~ 1JqJ6 ''Jm~7 

Jq1Jp1ubqU7 'J1fmUJJu1u'Jfi!' Lqmnfm 'm~7 uo mJ]-. 1'Jnw1 '~m'J 

-1Jo :~ p1ufm~mGmd 1Jm1GmJb1p lqp 1J'mffl1UfmJmU7 uo'J'fl 

:LuJm~ 17 TqpJmUJml} 'J!fJ1 1Jil'J1 'J'm1GmJb11' '6qp 1JFm],m6 

-11' ~ p1upJmUJm~ IJm1GmJb11' 1u 'J!'7upJml 1J'J'JU1'J!f!''11t :~ 

'Jm1bJq'J~ 1~mbqJm J'Jm~m'J!J'1~m'Jq!'m lqp G'JuJu ''J!f r~ml: 

-mpbmd 'Jm~mpmd JJ!f'I~muum 'J1ilmUJJm 1fm1Gm._lb111 

trpuJq'JV UJJ!f'J1 'I 1Jm'J1up 

-Jml n11mb ~ nqb'Jm~ p1uFm.Jqcfjnuel11 JU7'J'J!'!f1~ f!Fwr! Ju 

''Jmifi1uGm~mJbq 'JF m 1qb'J.m ~ ~ 11qJ m~ G11mFllf~uJq ]• ]tu 7 'I'! 

-1q t p1u'Jmn1b'Jm ~ ~ U71JmJb1 !' ]-.1U7'Jm pwf m~Ju b 1J'l'J 

-vmUT'Jm pm'Jun/ 'J1FmvJmbm'IJm 'I lqp 1Jl ~ f'1U'Jil'Jm 

dpmFfi1uUJlq~ J-ZQ!S lqp 1Jq'Jwm~111nup1uflm vqb7'J1l' '~ 

'J1mJqrr1r IJ1uFm~m'J'Il'm p1ui.m'f!ub 'l,qbJqln1~ '~ 119f1u1'Jf71 

qelqJb lqp tj.Jl GJmf? nqlnJu J-r.O!S ~m'J1Jo :pwJ6 pw]t('wl 

pu'JV JqdJmUJ 'I n11mUJ ~ Jq'l,'Jwifi1uGm1r JqdJmUJ Ul'fj 1m 

-'J'f/'!{1~ 1fm ~'f!' JU7'J!fl''f1~ 'JJ'w'J ~n1'Ji1u'l, :dpmfelwJmppL 

(J:Y("Od)SB')) lqp 1U71U7mlnmJulil vqV7'J1!' 'p1uJ6 ~ p1upf1ul 

dpmifi1uUJlq~ UJml lu 1-JJBN JJu1,j tlf1ufi .6'11' 1-JJBN 
uqv7'J11' 'fm~plnm~ ~ pulnJqiJ J1upm UJml (910g!S"lv~eN) 

l q !' 11mJ q 'J1 !' U71d1 m J p1u 1 J U7 m 'J '~ m'J 1Jo 'n qln n f'(} t 1i1 u el 

,pwillnqb lim 'p1u'J1l ~ J1upm UJml JG'JmG bim pwilln7b 111 

:1lffLqUJn G'JmG 'J1imLqJwid JqdJmUJ 'Jfmpmb'Jmlfp ~ LuJ 

-m~ JUT'J'f/'!{1~ 'Jhu'J jnuJq'l,Jmlnm Lu'JU1J' lqp 1rbm~ 11JLqiJ 

1J~Jq :G1ilfmpGwvmiJ 1fi'JmLmel 'J1fm'JuJU7'Jq1~ 1ruUJm 1m 

•IJ'f/''11~ bim ~ {'.m(/tn/m~ 'J'1fi'Jq~ J1 1~ 'JJu '61U7q'JmnqU7 1ul 

-q'JU1J' lq[' 1Jq'J:'J'IUffl1uJqdmJm~n/utJt U7!f~ 1J'f'JU7'1,'1!''11~ lim 

J IJ1U f fl1U ~ miJilU mJ 'J t JJ !{ 'Jl1 'Jm~ U7 m ~ 'Jm ~ m 1 J'1iJ 1 U7 'J'f J' !{ ]'~ 'J'j 

G1J'f'J~mbbm '1,1ilJq'l, :Jq'J~mbbm rr1ilmUJJm 'I ~J1ilJq'J .lfdpn/ 

w~Jq 1q1Jmpmd ~ 11qJm'J GIJuJu 'putlq'J'l,IJJ{'Jub 7r1fimpbmv:/ f 
fm pJu pm'Jm pi min 'l,m1GmJb1!' 1Jq'I,U7'1, q pq1~ IJmiJ m1r1 if 

:n11qpbm~ Jp1uJmnmpm~ 1im1GmJb11' rr1FmJl il17,q 1ulq{' 
xs -Jub,mUJbo pwfmbmUJq~ J'Jr~uifi1uUJfm~mUJJm -:61-l 
xss 

68 
Jpwn/m~ {'mGqiJ1U 1-g ~ UJfm~'Jm bqp 1JU1!f~puJu 'l!Jf1ul 

~7 tlupmJm'!~ JpwJmnmpm:;r nim Ju '~ ['1UIJU7D J'JmpTqJq(p 

+P xs , __ • --=-=Xd 
xsp l 

J'Jm 'J!{ IJ1U~ pwG ul1 !' m /1 

-miJmpmp Jilutf' ~mp:;rmn'l,m\ pu'fV 1m1G'JqJqcfjlfb ,UJl1y. 1Tqpm 

+V XS 
--•--=Xd 
xsv [ 

'J pwJ m n m pm !r IJm r fl1U 7r1 n 'J'I U117, 1 1i m 1 G mtlb 1 !' iltJm 'J 

-mU7n'J 'Xd iliJq'Jm~JmliJ~ JJu 'J'J1uFfi1uplfn'J!.fU117,1 J/fm1G 

1V xs -mJblfp 1'J17~ J'J1uifiwf'l!' ni'{J:--• --1rbmH 17,fm 
. l xav 

' xs (huGul1pm~m'JmJ'mp Ju]i..mlfp ~n1 --lf'J41~ J~.rwpnrf 
xsv ' 

17,m~mJqdmJm~ 1•J!.f'JIU1'J'f!'!fl~ fmU7J' l!{!' 1Fm1GmJb1!' mlnm 

'xsv ,J~m17,mil 1J!f'J!'uU7m 1J'f'JU1'J'f!''l7~ fmU7J' 6u 1U7Ju7 

-u 1fm1GmJb1!' p1uliul1pm~m1Jm'.{'mp tV 'XS il'Jq~m'Jml'J 

J~m'Jmil 1J'f'JJ'IlU7m 1U7'J'!f!'!{l~ X ~'IJu pwUJcfjmlu'Jml qelq 

t J pwJmnm pm:;r 'Jmifi1u plfn'J!{U7'1,J/ 1i m1GmJb11' ~ lq pU7 ( 996l) 

Jf/,mplqJqfJJ '</ ''fl G11mflJ/:;,uJqp pulq1J1q I'J'wFmJqcfjnufi11 

J~m17,mil 1J 'ff/,'J'UU7m 1 U1'J!f!''f1~ 1Jm'J 1F m 'JiJm'J,;.,il 1J'f'Jpu UJm 

fmU7p lu 1UJJulu 1FmlfGmJb11' 'JFmlfp 7u l'q'Jvm 17rlm:;r ~ 

UJlqpmJ:;r'Jm JJq'Jl1'Jm~UJm:;r 'JulfGmJb11' J/U7'J!f!'!{l~ Jwi7'Jmil 

-mJwf lqluJu'Jd 1bnqlnJ u 1U7n1lj :J p1u1Glf11n IJmil 'p1uJl ~ 

UJml 11qpm pmb'Jm OOr JJulil Ju 'p1u'Jvmb ~ bJmln mlnm 

'z-Ol'!,' l ,J'J1Julil ~n1 '~ !1'66 pwimJqcfjnuel17 J~Jml~ 1r 

-wJ/GtJ71n Ju 'Jil'Jm'.{'mb17,m:; 'l,fm il'J'f'JVm 17rlm:1 q#q ''J'f1J1U 

'I,Jq'Jl1'Jm~UJm:;r 'Ju1GmJb11' '!Fwf! JJ'ff/,Ul'J!f!'!Jl~ w'rJq bim Ju 

'pw~miJmlt! 17 1~ '1,1'f'J!{!'m M'fl t !'w1G171n 1~ IJmil~JflU'I, 'I IJUf 

1t1ulil ljhp 06 ~ lq]:JqdmiJU7fm:;r lqp 4Jl 1U7'fb iliJqJumfi'J'I 

'~m'J1Jo 'nqlnnf'fl :G1JfmpmUIJ17,{' B~JqJ1 1m17,mvq:;r 17,!{ ~m'Jwb 

-'JJ Jq'Jl1'Jm~UJm:;r 'l,u1GmJb11' pJ/U7~m pulm'Jq'Jw J'f'fU71J!f!' 

-ql~ ludu ~~ JqdJmUJ UJn1n/ pwei'JmLmel IJm~mJbm~dmn/lm 

J ~m 'l,rntil 1 J q 'J U71J q !' q 1~ 1 u f'JU7b pw UJJ u lu · 1i m1 G mJb 111 

9 p1up~mU11u~ ,pwJq17,17,ml 

-JJl '1,1Fm17,1Hflmn/m'J IJmFelwJupmbub IJmfUJmJmJ'fl vqb7'J1r 
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opfouw~, tlfo pwLfo trfotlntnLhp, fufumuy_uhp, fuh9qhm

LwLtlwuthp UfwpntLw~nttl hL 10-15% ~wwfomtl, w.1u 

IJ-hUfpn ttl 1 h f' £! £! n LJU h f''P nL ~ h U 'fLUU frth ['" tl hq tl LU U f! LU J'1 

tthtlhLmf! mthu n1_ wtf_htfo, pwt mn~nup mwuunp'fw~wu ~wtl 
.t:wpjntphpnf''l·w~wu tlwufo twtfont/_t flpnz lwu'lzw:fmuhpnttl q-h

pw~znnttl ht ufotfo~w':nq ~ntmLU~nq pnt.luhp. opfouw~ 'lfow

mntlwjpU y_pfotlntnLhp·fo ~tllwfupf! ~wqtlt/_wq t ufotfo~w':nqfo9t 
U.. "1. <{founq-pw'lmle .pfotlfow~wt tthtlhumthpfo ~ntmw~

Jwu hp~nt mpUf t mwpphpmtl' 1. bpp mtf_.lwl zf'!wufo pn[np 

opqwLfoqtlthpnttl npb.t .pfotlfow~wu tthtlhLmp .t:wtlwmwpwJ 

Jhq ~nLUiiLU~nttl t u~wmtf_nttl LUJU pwLfo zunp':pt[, np .<:nqw-

2 h [' U1 n ttl LU .I '1 tL h tl h u Ul" Uf LU [' ntU UJ ~ nt{J .I ntU I! u n "-n pLU ~ LU ufo 9 

zwm t: Opfouw~, q-ntuwtf_np tlhmwqLhpfo .t;wupwtj_wJphpfo ll!P

twunttl pnLJUhf'f! zwm bu UfLUpnt.:ULU~nttl q-ntfr.wt/_np tl.hmwq

Uhp: 
2. bpp pnLJuhpu nt ~hL'Iwufo opq-wufoqtlUhpf! dwnwuq-w

~wL .t:wm~wufozuhpfo ':fotlwu tLpw tlfop_wt/_w.lf'P9 ~fLUbnul ht 

npnzw~fo tthtlhLmLhp, w.l'l 'lhUfpnttl pntjUf! .!hnp t phpnttl 

unp <wm~wufrzuhp, 'lwnumtl t unp mhuw~t 

flnt.luhpfo tlhy_ pn[np opq-wuuhpf! .pfotlfow~wu frwqtlf, mh

uw~hmp9 tlfowmwpp thu: Swpphp tlwuhpf! ntuhu mwpphp 

UfW['ntuw~nt{JjwU pfotlfow~wL tthtlhLmthpt Opfruw~ , tlhmwq

uhpf! lwtlbuwpwprtp UfLU{'ntULU~nt{JjnLU ntUhb f'nLJuhpp mh

p!J.uhpp tlhy_, w1[hLfo pfot' wptlwmLhpnttlt l.w.1mup t, np ~hL-
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rfw'iip Of''l-UJ.fipq_JLbpnul Jn'll! l('!imwl(t/_niJ t t/_w;;wfiwJ.lt. qbq

dniJ, l(w[9/inule' l(Jwfu.pp Jbp_, !pnu!pnpf!' l(Jwfu[!niJ Lt. ni

'lb'lfi ;;Jnwi/_wJ.[!fibpniJ, l(npw[W[!' tfiw1Jw'lniJ Lt. WJJ_bt flnif

ubpp ni l(bL'lwL(ifihpp .[!pJpwl(wfi l(wq_J[! tj;ntfonfut/_nuT 

t l(wU[qwJ mwpt/_w b'lwbwl('tibpp Lt. mwpp.[!p ;;bm:. U.j1imb'lfi9 

l(wpb[p t bq_pwftwsfihl, np pniJubpp , ni WJL opqwLjrq_Jfibpfr 

.[!pJpwl(wfi l(wq_J[! t,_n.fil(pbm lwL'llw!pmniJ l(wfut/_wJ t tiietf_-

JWL opqwfipq_Jp pfiniJP/is (Lpw upuwbJwmfi"-wl(wfi '1Pf'.f!P9) 

ni lwfi'llw!pmp qbn.[!pJpwl(wfi wnwfiJ.fiw;;wml(niPJnLLLhpp9r 

{ur.fi'lzw!pmniJ pw9p ppJpwl(wfi tLbJJ,l,fimfihpjr l(bLuwpw-

fiwl(wL l(nimwl(niJp9 mb'lfi t niLbfiniJ fiwlt. ;;wt,_wnwl( Uff''n-

9bul!. l(bL'lwfip opqw'tipq_JniJ .[!WJ.[!WJJwfi Ufpn9bu t l(w

wwpi/_niJ Lt. wfip_wwt/_n.iJ t tLbpqpw1 U.J'I U[{'n9bul! l(wmwp-

t/_niJ t z1ii.wnnLPJwb Jfop_n9nt/_, npwb'l pwf''I opqw;fiwl(wL fiJnL

{Jbpf! .[!WJ.[!WJt{_niJ bL, i/_bpwJtf_nuJ IWJLUffiup U[W{''f_ Jpfihpw

[WJ/ifi fi1ni{Jbpfi, pbt_U[fUf.[! bL wJfuw{J{Jni qwq_[!, p_nLp[!t .f!wJ-

.[!WJJwfi Ufpn9bue wqb[p pfimbLupt/_ t t,_b,fi11wfipfihpp opqw

fipq_JfibpniJ, npnfi9 ;;wJwp pniJubpf! ;;wfi'lfiwwfiniJ bL .[!f

Jpwl(wfi f;,LbpqfiwJp Jpwl( w'lpJnL('[!t 

flni1ubpp ni l(bL'lwLfoLbpp Jfiw9np'f'iibpp .[!WJ.[!WJJwfi Jbt 

zwm JbJ t Jpl(pnopqwfipq_JLbpp 'lbf'/!' Upwfi.f! oqmw·qnp.JniJ 

bfi wJfuwp_pbpp, -/;wpU[bpfo, uU[pmwl(ni9fi'bpp Jbt. l(niwwl(t/_wJ 

tfihpljpwfi Lt. opqwfiwl(wfi fi1ni{Jbpf! t/_bpwJi/_nuf bf, wt/_b[p 

U[Wpq_ J"'.,;9nifJJnLbLhpfr, ;;wufiniJ Jpfit_lt. t/_bpp_fiwl(wfi Ufpn

'fnil(mLbpfi, wJfuwfJPtf_fo, f('p 1 wJpwl(p Lt. WJLfit U.JL pn[np 

Ufpn9bufihpp ;;wJwqnpJwl(9nipJnLfif!, n('f zfinp;;pi/_ Of'l/-Wfiw

"wfi fi1ni{Jbpf! t/_bpwttt/_niJ bf, JjrLbpw[WJPb Ji1ni{Jbpp, l(nt_

t/_niJ t opqw'iJ,wl(wfi fiJnipbpp Jp1fibpw[pq_iu9pw1 OpljwLwl(wL 

L1niflbpfi Jfo.Lbpw[/iq_w9fiw1fi Ufpn9bunuf Jp zwf'.f! .f!pJpw

l(wfi t[bJbLmLbp finpp9 JfiniJ bfi 1-f'P Jbf, l(wJ pwpJ.pwfiniJ 

O'f, npfi z1inp;;ptf_ bpwfi9 Jfi'l-f'w9pnfi nifiw!ritPJnLfif! Jbttw

~nuJ" t 1 
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1.wG'lzw~ut]I :p]ld]lwlfwG qlidhGmGhp]I lfhGuwµwfiwlfwli 
2J12WUfUlTillUl]! 

fifii.Ufbu wp'fbL 1izt/_bl t, JnipwpwLunip lwfinwfPmniJ mb

'lfa t niLbLniJ Of''l-w'fipq_Jfibpp q_wp1jw9Jwfi Lt. pwuw1Jwfi 

U[pn9bu, npttfip JfiJ1wL9 ;;wqwuwpwl(znniJ b-fi1 lfbl(p 1jbpw-

1tznniP1wfi 'lbU[pniJ twfi'llw!flml! ;;wpuwwfiniJ t,_wJ w'[.pw

mwfiniJ t .[!pJpwl(wfi tLbJbLmfihpnt/_: 

Op'l-wfifoq_Jfibpfi pfiJ.U[bu q_wpljw9Jwfi , wJfiU[bu tL pwJ-

.f!LUJJ""L Uf['n9bue ;;wql.J/uwpwUfbu wfi;;pwclbzw bfi , b. l(wq_

JniJ bf, .ppJpLt!l(wfi tLbJbfiwLbpp Jpwufiwl(wL l(bLuwpwfiw

Lwt,_w;fi lf'f_WU[UlnLJWf!, npf! J1w·wbppwJp q_wpl/-w9Jwfi J.b.fi b 
{w,~'llw!pmp .ppJpwl(wfi tLbJbLwLbpp l(bLuwpwfiwl(wfi 

2f11_WU[U1nLJUlf! ppbfip9 fibpl(w1w9finiJ t wJfi U[{'n9bue1 bpp 

/;[bJb.Lme pwq_J1wpfotf_ wfi'l-wJ l([wfit/_niJ t Of''l-wfifoq_Jp l(n'[Jp9 

Ji. JpLbpw[/iq_w9pwJp hL{Jwpl(qb[nq finpp9 t{_bpw'fwnfiniJ t 

' -':n'lfo Jbt;: IJb!fiuwpwLwl(wfi 2f'i.WU[U1nLJU1[! mwppbp [Wfi'f

zw!pwfibpniJ ni mwppbp pnLJubpp Jnw mwppbp mlt.n'ln'pJnLfi 

nifipt Uiu"lbu, oppfiwl( , mwtfowumwfiwJpfi q_nfiwJniJ 1nipwpwfi

J.JnL(' mwpp pni1ubpf! w -/;niJ bL, Lt. J.J.nwfie Jbnfiblni/_ , -':bmw- · 

qw1niil JpLbpw[pq_w9foiwJfo bifipwpl(i/_niJ. ljwpfiwfie "f{'n9bue 

finpp9 l(pl(fiqniJ b fJ.fimwnwjp;b q_nfiw1niJ U[wwl(bpfi WJL t. 

.twnwJpfi pnwwl(wfinipJnifil! pwq_JwJJw t, zwm ttwn.wmb

uµit,_fi.bp LUU[pniJ bfi ;;wpJnipwt/_np nL •fini11ifiul( ;;wq_wpwt/_np 

U1Wf'f> nLUtnf 2.(•fWU[U1nLJU1f! lUIU1 'fWfi'fUl'l t f!fipw.fintJ: IJbfi

UUlpWbiul(wfi 2.f'tWU[U1nLJUlf! pfinpnzt/_niJ t ;;bmb.Jwl 9ni9w

Lfi2Lbpnt/_. 

1. 1lhf1uwpw&w~w& zrfWUJ.IIlnt,Jtn~ mwrnq_ntF,Jntf, ~wtf 

fiqnrntp,Jntb, np 9niJ9 t Uiwlfiu, [Jb fW'fi'fzw!pmp l(bLuwl(wfi 

q_wL'l-t/_wJniJ np.[!wb tLbJbLw l(w ( ppnJwuuw )1 Upw twtfi

Jwu Jfo"1t/_npfi t 9bLmLbp/;;bt,_mwp ( 9 / ;;w): 

2· 1lh bU\UpUl bUl~Ulb zrf WUJ.lillll.J \Il~ wrwqntF.Jntfi . uw 

9nLJ9 t U1Ul[fU1 pb cfwJw,fiwl(p Jfrwt/_npp f!fiJJ-w9.[!nLJ np.pwfi 

Of''l-wfiwl(wL L 1nip t '1-n JWfiniJ Lt. .pw j.[!UI Jt{_ niJ; fJ.Ju 9ni9.w·bfil

Lbpf! l(wpn'l bL Jwufiwwi/_bl f!UU1 wnwLJ.pL tLbtfbfimfihpp Lt. 
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f!UUI pf~nJwuuwjp umpm~mntpwjp ( mbpltLbpp 1 bjfllll_hf'P~ 

pLw,jrw JU7/' 1 wpJwm.Lbpp wnwLtlfoL-IwnwLtlpL } : 

I.JbLuwpwLw~wL Zf'P.WUfUI11LJU7P wpwq.nt/JjntL[! ~wfut/_wu 

t pwqtfwfJfot/_ wq'fw~Lbpfos, nl'n.L9 pqnttf twit q_wLwq_wfr 

tthtfbLmLhp'ft UfW~wufrs ~w,J wt/_bt9nL~P9' U.jumhq wL-\pw

<fhzm bL.f! -\wJwpnuF WJ'f -\wpsfo t/_pw lfwLq. wnLhu 

({} w/1wu "f''fw JfrL ttbtf hLmLbp bL ~n1_</_ nttf lwLnw!pmnuJ 

wf'u tthtfbLmLbp£! 1 npnL9 wt/_btwsJwL 'fbUf.f!"LJ ~bLuwpw

U.w ~ wL Zf'P.WUfU111LJUlf! wpwq.wunttf 1 pu~ .t; q_npnt/Jjntb[! J b

JwLntJ t: C:wm 'fhUf.[!bp·nttf l~LnwfPmmJ npltt tthtfb·Lur 

pwt/_w~wLw;_wp ~w, uw~wjb q.mL</_nttf t WjbUff'up JpLbpw[

~'hpp ~wq_tfntJ, np zwm 'f<f,['wpntfJJwJp t -\nqJLw-\wpt/_ntJ b. 

wJ'f tthtfbLml! pwumnpbL lP ~wpnq Zf'f.WilfmntjUJp Jbp_ Jrm

Lh[, ntump funu.[! •L WJUU7bq zwp<fntbW~ tthtfhLmLhpp JwufrL 

t: 0 ppLw~ l.w J~w~wL tbnLwzfuw p.<:p .t; f'W jpL WUfW pthpp ~wq_
,!'nttf K20-L ~wq_tfnttf t 2-3 %, LntjLpu~ JpL;_b. 5,5 %, 
UUJ~UJ JL [!fiLJUbpf! zwm 'fbllj.[!IILV mwnw Uf ntJ bL ~W[pnttf" 

'lf w~ wunf'·'fp .t; bmkui.L.[!nq b. ~wpp.[! t q_ q.wst/_ II LV ~w[pnttf w

f[wL "fwpw pmw9J wL w JL Ufwm-Awn11</_, np ~w Lfnttf I! J mLntJ 

t /J/Jnt 'fwzmwjpL zUJwmLbpjt ~wq_Jp Jby_ ( op/Jn~[wq_, uwLp

'ff•L, JHf'"~LfL), npnL.f! y_pp Jby_ zwm t/_wm bL L"tut/_nttf It 

pntjubpp J;wtfwp Jwm;_h[p 1_hL:: 

~wL'fzw!pmLbpntJ UJW~UJunp'fwJfoL tthtfhLmLbpp zwp-
ppL bL 'lwut/_nttf' 

0, N, P, K, Ca, Mg, Cu, Co, ,J, F, .Mo, Zn, ;\In t, Ulu'iu 

U.,fbL9"L~wJf•'it L'b' Cl, 8, Na, Cu, Ni, Fe. F "- Ulll'b' 

4wf, '£,wft WJLUfpup tthtfb,LmLbtr, npnL9 wnwmt~t/JjntLL nt 

UfW~wuntfJ JIILL[! pntjubpp .t; wJ wp LzwLw~ntfJ JnLL )_ntLbL' AL 
Si b. wuL: 

4h'U'fwLfr Ljnt/Jp JbJ Jwul! lwtnw!/Jmt~ttf mbqwt/_np1[wJ 

t 1;"'lP Jw~bpb.11tJfJP9 t/_bplt, Jwuwtfp Lwlt Lpw t/_bpfrL -\npp

'l nLL bpnttf, J frL l'fbn pntJu I! uL</_ mJ t .t; nqp wJ p nqy_ zb pmp b. 

LntjLpu~ Jp .f!Wbp Jhmp funpmfJJwb mw~ 'fwL</_nq uLL'fw-

LjntfJbpp .t:wz"-frL: PntJUf! uJntJ t p_pp .t:bm JpwufrL .[!ptfpw

ftwL ttbtfbLmLhtt funp zbpmbpfos, ULU~LUJb Jw-\wftwtn{ LUJft 
~)2 

l''"lunu!' t hp~f'P Jw~hpltntJ!Jf&: flf'PwL JhJ tfoflp pntJuhpfr 

ft/;LuwpwLwlt wL ~lwftJ wL q.npuw~P9l! 1 w Jb.[!wL IUJ pwq. mbqfr 

ltrrtLh& w tthtfhL mLhpp ~ntmw~mJ £! .t; nqp Jw ~bpb.ntJfJpLt 

bflh lwf;'llw!pmL ntLp pwt/_wpwp funU.wt/_mfJJntL, LUJupL.[!L 

funLwt/_wsJwL q.npJw~P9l! Jnm t 1-fo, ~wJ Jbu t 1-frs' 

""'lw ppJpw~wL labJhLm&hpfo Jp Jwue 2f'P Jby_ tntut/_btnt/_ 

1,[ws'[nuJ', -\bnwLmJ t ( 'wp·ltw'fwptlwJfoL wLmwnLbpp q_n

)n.u ): U.jLmbq, npmbq funLwt/_wstfwL q.npuw~P9l! P".f!f' t, 

fut~&wqnt/JjntL{! ~bpJJ,[nttf t "l zwm funp£! 1 .[!pJpw~wL ttb-

1JbLmftbpf! ~ntmw~t/_mJ bL (~puwwLLUUfLUU7Lbp, mwpwu

mwLLhp ) : twm '1-bUf.[!bpntJ opq.wLpqJLbpp .[!Wj.[!LUJJwL Ufpn

'l"'~mubpf! tftnttf bL bp~f'P Jw~bpb.ntJfJfo.L, nwmfr ~bLuwpw

~,w~wL ~nurtow~nttff! swJUifltb t wpmw-\wjmt/_wu: U.JL -\nqb{'f!t 

npnL.[! pLmbLufrt/_ tt/_wst/_,ttf b.u, wt/_htfo .f!Pl .[!pJpw~wL zwp

<fntft tzbJbLmLbp bL Ufw pntLw~nttf, .[!LUb J w Jf' LUUfLUpLhp[! 

(~wprfpw < nqhp, Uf"'fll_"lwJpL .<:nqbp b. wj(il}: 

i.Jb,ftwwpwf,w~wL zi'Y.wutmntjmp <fwJwLw~ zwp<fntft tth

tFbLmubpf! y_ph(lp .t:bm .t:bnwLmJ bL lwLqzw!pmfrs, f!L'I- npntJ 

wpw'f b'u -\bnwf,tJ LUJL tthtfbLmLhpf! 1 npnb.[! pLmbLupt/_ ~bp-

1/{nq bL ~lwL•[nttf opq.wLpq_JLhpp ~,qJfos: U.Juutbu, oppLw~, 

l w Ln w !pm p y_ ph I' nttf ~ w l9 pnttf l! u nt/_ n pw p w f' J w rpLhq_pnttf fog 

zwm t. ftwl9fonttfp ~bLuwpwLw~wL ~lwLJwL q.npuw~fos& 

wt/_ htfo ti b,} t 1 .[!LUb Jwq.Lhq_pnttf pL[! 1 nwmp J pLbpw[pqw

.'JPWJP r&fJwspntJ wt/_htfo zwm ~wl9fontJ t W•LsLfltV y_pbpfr 

1J'by_ b. ,'bnwLnttf: Uw~wJL n;_ P"l"f' '1-bUf.[!bpnttf t, np Y.f'P tfbt 

[lltut/_wJ tthJbLmLhpf! ~wpnrfwLmJ bL -\bnwLwu OpfrLw~, 

~w.lfnull! t;bLy np wLsLntJ t 2f'P Jb1_, w.LJfoy_wutbu ·~lwL
,Lrw.i t UJJL pntJuhpp ~nqtfp9, npnt[-\hmb. lwLnw!pmntJ q.ph

flb Jfozm WJL U[UJ~wunp'f-wJpL tthJ'bLm t: U.JuUfpunt/_, ~w[pnt

,rl! <:&wr,w,[npntfJJntL ;_mLfo 1w&Jfoy_wlljbu twLnwfPmfos .t:b

nw.uwznu .PptFpw~wL tthtfbLmLhpfr Jpq.pwsfowJp Uff'"9hunttf 

~b'u'l-wf,w~wL nt pnww~wL opq.wLpqJLhpf! pphL9 ~Lp.[!L hL 

'!L n ui ~I'Y.w Uf w UJ fr Uf pn 9 b up t/_pw 1 zw m tL bJ bL mftb f' p L ~ w m

tFwJp q.hnppJpw~wL ulwmLbzfr 'lbf' bL ~wmwpnttf: 

Opq.w!'P'lJLhpp It opq.wLw~wL LJntfJp mwpwutfwL "l"f'

UI[! l! L 'f-qf'~ nttf t wJ p n 'l2 .t; P'l-f'" u !ph [loWib 1 lP /Jn u!pb pw JP </_ h {' pL 
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zhpmhpf! 2-4 ~J <wummfJJwup, mpnqnu:f>hpw'iJI Upw'bp 

upwup'b t/_hp9f'wu Lhp~wJw9'bmu bL ppnu:f>hpw'b, n<p mh'lp 

t ,.,LbL n ,,J ppu p w ~w L tt h,J hL m 1Lh pp pp n ghL J p qpw 9 p w 1 

lJ hL u w ~ w'b U[ pn 9 h u.Lh (If! w,J hLp 9 p'bm hL u pt/_ 'tw (I gwL ntU hL 

LP fin u:f>h pw JP nL .t; p '1-f'n u:f>h pw J p w ,J h:L wt/_ h p pL zh pm ntu, u w

~wJ'b nwnu!LwuppnLfJJnLHhpf! 9nLJ9 h'b mwfpu, np [pfJnu

:f>hpwJp pwt/_w~wL funpf! zhpmhpntu Jpf,;_LL 4-5 ~J funpn•

fJJwL mw~ LJrurmt/_ntU t pw~mhppwLhpp ~bLuwgnpuntLhnt
fJJntJb, npp z'bnp<ptf_ pnfut/_ntu t wqwp'bhpp, Lpw'b9 Jht_ u1w

pnt'bw~t/_n'l qwq_hpp nt t_phpp ppupw~w'b ~wq_U[!: bpb pphpp 

Jht_ tntut/_wu t ppt[wupL, wqw pw!J.mhppwLhpL 'wJL oqmw

'tfnpuhtnt/_' wpwqntfJJwJp .f!UIJ.f!WJn<U h'b opqw'bw~w'b LJnL

fJhp£!1 Opup1fU19UUJb Jw,J,w'bw~ UJnUJt_WbntU t t_ntp, wufuw

f/flnt, wq_nmw~wL, uuupwJpb, :f>nu:f>npw~w'b h_ WJl fJfJntLhp 

nL w'lhf'l Uw~WJb funp zhpmhpp f.(IU(If! unt/_npwpwp ppt[w

upL ;_hL U[ w f' nLL.w·~ ntu h. p w ~m b ppwLh p p ~ hLu w qn pun ,,Lbnt

fJJnLUf! uwt/_wtt/_ntU t w'bwhpnp U[WJUwLfJhpntU, opqw'bw~wb 
LJntfJhpp .f!WJ.f!WJnLU[! 1fW.b1fw'l t f!UfJwLntu, pw~mhppw'bhpf! 
pphL9 .wHpwd-hzm PfJtf_wufrLl! futntu hL opup1f'bhpp9 , mh'lp 

t mLbLnLu t/_hpw~w'bq'buw'b qpn9hu 1 l.wm~wqhu uhu Lzw

L UJ ~ n LfJ Jntb n Lb p u nLL:f>w m th p p 1_ h pw~ w~ q'b ntU l!: 

U.. fl. fllhphluw'bl! qpntu L np hfJh unLL:f>wmwJpb umnp

hp~PJW f.phpf! w'b9Ln,,J hL opqw'bw~.w'b bJntfJhpn 1[ <wpnwm 

wqwp!bhpnt/_, wqw Lpw'b9 uht. q_wpqw'bntu hL untt:f>wm tf_h

f'W~wuq'bn'l pw~mhppwthp. upw'bp t/_hpw~w'bq'bn,,J hL umt

:f>wmLhpf! ·u_ opup'fw9'bntu opqw'bw~wL LJnLfJhpf!, npf! pw~
mhppwfUhpp <wuwp ntbp zL;_wnw~wL Lz,wLw~n·fJJntb h_ UIJ'f 

h'[LUbur~nt/_ Lpw'b.p umw'bmu hu ~hLuwqnpuntthntfJJwb <w

uwp wHpwd-hzm tLhpqpwbl UfubJ,wmp~ ~hpqnt/_ . Untt:f>wm

Lh (I p 1_ h pw ~ wL q'b n tU l! fTJ h ph l,J w L l! U[ w m~ h pw 9 LntU t .t; [; _ 
mh.Jwl ~hpq' · 

CGH]20d-- 3N a2S04 ~ 3C02 + 3N a2C0
3 
+ 

+3H2S+3H20+Q l""'L' 
u. JU U[ punt/_, ,J H pop qw'bp 'l JLbpf! opu p 'fUI sppL z wpw (I ,11 

(C6H1 20 c, ) Na2S04-p PfJtf_wt}Lp <wztf_pL: U.p'fJn<LpL WJb h'lw1_, 
!H 

"I' wJfuwupLL "' ppwupLf! opup'fw9t/_h9pL (C0 2 h. H 20 ), pu~ 
JdntJpf! 1_hpw~w,LqL1_h9 wnUJt_UJ9Lht""- H2s~ 

{wLnw:f>mp ppupw~w.L tthuh'bm'bhpp ppnqhL znwqmnLJ

m p if,w ,J wb UJ ~ Lpwb 9 P9 z UJ U7 h (If! wt 9L n LU ht O'fP ,J ht. h_ 

UIJbmb'[ Uplff'UI9PW ~WU7UJ(InLJI fl/wpq_t/_h9, np <n'[p Uhf.. 

qut'btf_n'l O'ff! zwm wtf_hJp <wpnwm t C02 qwq_nt/_, pwL Uf!fJ

Lntnf'Ul£!1 IJ.Lmwnr~Lu wunwLf! .t;n'lp uw~hph.mfJwJpL zhp

mnLu C02 qwczl! unm 200 wuqwu zwm L pwL ufJLntnpmnLUI 

PnLJuhpf! O'fP ,Jht. wpd.w~nLU hL rzwLwrzwL 9U1fn'l hJfiL

fJhp, npn'bp ~n;_t/_ntu hL :jl~mn&.g~q&.br: '(Jw'lf¥Lhpp pntp

Unthp£!1 pnLJuhpp mwpphp <nmhpf! :f>pmnL9p'fLhp hL, npnL9 

Upf.n9n1_ pnLJUf! U[UIJI!WpntU t t/_Lwuw~wp pw~mhppw'bbpp 

'1-b,J, ~w,J pphL t qpwt/_mu q_w'bwq_wL upf..wmLhp' tftnznmuw'b 

->wuwpz l.wJm.Lp hL WJbqpup pnLJuhp, - npnL9 <nut{! zwm 

pw~mbppwLhpp .t;wuwp uqwLP;_ t' unfuf!, ufumnpf! .t;wJmbp 

hL UIJ'f mhuw~hmp9 h_ oqmwqnput/_nvJ hL UUI(I1f~lwb9 ~n'lUP9 

npllJhu pw~mhppwq_hpuuwL Jfot.n91 Gwm :f>pmnL9p'fLhp w~

mpt/_w9Ln,J b'b ~h'buw~wL qpn9hu'bhp[! h_ oqutw~wp hL 

,J w pqn L .t; wJlw ['. u pw'b 9 UJ·bt/_ wu nLU h.L w mu nqp m wu pH h p 1 

Opp'bw~ uni:nt w'bmwnntU wunwbf! WJ'bpw'b :f>pmnh9P'f t 

Untmp qnpUnLU O'fP Jht_, "f' tf_Lwuw~wp pw~mhppwLhpf! wu

P"'lf."'LPL n;_L;_w'bntu hL1 U.Juqpunt/_, ppnqhL zf't.wqmntJmp 

<hmh.w'bpnt/_ ufJLntnpmp Jht_ h.u mh'lp t nt'bhLntu npnz tftn

tpnfun•fJJntL, npf! Umbmu t J"'f'UI.f!WULJnLp [Wb1fZw:f>mp JfiL

pw.t; w m ~ n<fJJ nLh·b hpp ,J ht_z 

bp~pp uw~hpiLn•JfJP tf_pw ~wmwptf_n'l ~bLuwpwt:U~wL 
znwqmn<Jmp l!LfJw9.f!"',J ~hL'fw'bp opqw'bpq_uthpp nt opcpw

Lw~wL LJmfJhpp Jfot.n9nt/_ up.LfJbq_t[mu hL .'bnp upLhpwtLhp, 

f!wU WJ'f upbbpw[Lhpf! UJnWf._UJbntLr bL .t;hfJ9 ~hfJ'fWtbnt 

tFwpubntUI flwntubwupphtnt/_ <n'lwqnJw9uw'b wrl.wt_pL umw

qpwbbpf! fl,pwtnu! P. P. fllntpLnt/_1! .t;wLqh9 WJb hq_pw~w9nt

fJJwb, "f' ~wt/_wJpb up zwf'.f! up·Lhptu,[Lhp nt'bh'b ppnqh'b uw

qntu. LnLJb ~wpqp hq_pw~w9n•fJJntHhpp <wLqh9 pL U.. CJ.. 
</, "l n 'f'l-P L £! ( 1947), {. U. Ph f'lfl! ( 1945) h. nLpfoz·Lh p·: 2. w J~ w

~wL UU2.-ntU ~wmwpwu <hmwq_nmntfJJnLLthpf! 9nLJ9 h'b 

mwtpn, np <pwJpb wqwpLhpp t/_pw ~wpi: Jwuw'bw~wupt_n-
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snuf up~J{Jht[L/_nuf hL w{liUfpup hp~pnp,.,_au~w'b J'p'bhpw['bhp, 

p'bJ.U[pup~ hL' J'n'bmJ'npfoan'bpmf!, phJ'lthtfomf!, -<: fr'lrwtfowJ

LW{''bhf'l! b. WJLU, nrm'b~ wn.wp_w'bn,J' hL OJiq.w'bpqJ''bhpfo J'wu

'bw~snLfJJwJ'pt U. f!JhmpnuJw'bp -<:hm Ji,WJJ'wmh'l ~wmwpw~ 

J'hp nwntJ''bwuppnL{JJnLUUh[tf! (1963) ~n'J9 hL mqhl, np 

IJ.pw pwm J w'b q.n q.wq n pnt{J JWU 'bw fl1 w,L h n:.'b w J fo.'b zpp_w LLh pfo 

~wppn'bwmwJp'b ~h'lb.fo wn.wp_wyJ'w'b Jhp_ J'f,~pnopq.w'bpqJ'Lh

f'l! q.hn~pJ'pw~w~J Ufwm'bhzfo ,.,_hp h'b ~WtniiJJ{'nLJ' b. UU[WutnnLJ' 

b.'b ~wppn'bwm'bhpfo ~nLtnw~J'w'bl! ('b~ 11 ) : 

[),,J tfontfohtnl/_ ~h'buwpw'bw~wJ, J' foq.pw sfr •w JP nL ~ntmw~J'w'b 

-<:wpshf'l!• -<:wp~ h'b~ -<:wJ'wpntJ' 'bzht, np ppnuf/>hpwJnLJ' op

q.w'bfoq_J''bhpfo hp~pwpw'bw~w'b 'lhf'l! qpfJi/uwpfo /;: flnLJuhpf! 

J'hp J'ntnpw~fo 1/_pw JnL{'W~w'bun'f' mwpf wufoJ'fouwsfowJfo h'b 

h'bfJwp~nLJ' 170 J'lf''l mn.4'bw wtJfo1wtJft.'b (3 mn'b'bw/-<:h~m.): 

fl nw w ~ w'b wzfl1w p-<: I! ,j' h (1 ,j' n l n pw ~" 1/_pWJ q.n Jn L{JJnLL n LU" 

wl/_htfo ~w'b 600 J'fotfon'b mwpp b. WJTf tf, wJw'bw~wJ'fop_nsnLJ' 

w'bl!'b'l-<:wm mh'lfo I; nt'bh9hl f/>nmnup'i..t[Jh .q. wn.wp_wswtt op

q.wJJw~w'b sUJnL{Jhpp J'p q_q.w'lfo Jwul! ~nLU7 w~l/_ht I; hp~pfo ~h

'lb.ntJ' lwtJntfl1'bhpp, WJpqn'l [JhpfJw~wphrnfo, Lwt[pfo nt WJL 

J.b.nq , npn'b9 J'hp_ wttfo1wtt'bp Ufwzwp'bhp[! ~wqJ'mJ' h'b J'nm 

10000 J'fotpwp'f mn'b'bw, WJup'b~L 200 uw:L.'bw Jntpwpw·Luntp 

-<:h~mwpp'b: UJuUffounl/_, J'hp J'nlnpw~fo ~ JWU~nLJ' ~bL,.,_u,Lp 

L 1n t{Jp '1h pI! qp{Jfl1w pp I; fo 'b L II( h u ~p J pll~-' ~w 'b f;l hJ' bL m.Lb pp 

J'pq.pwsfowJfo, wJ'bU[hu f;l 'bpw'b9 ~ntmwft.IJ'w'b mhuw~hmfost 

J!nLpf!, fo'bl.U[hu wun,,J I; U. /1. f!JhphtdwL[!, lwft'12wf/>mp 

w {' J nt'b.L I; 1 J! n L{' I! p'bntfJJ w ·h I! z nt'b L I; mw Lfr-~ u, ~wq J' nul I; 'b pw 

wJ' h'bw~wpb.n {' pw'lw'lf'P 1_'bh f'P9 J' h~f! t .Pp •J'pw~w'b f;lbJh'btn

'bhpp J'pqpwsfow~J J'hp J'ntnpw~fo t/_pw ~wtr.r>WpqntJ' I; !f'P wL

J'pp_w~wL J'wu'bw~9'"fJJwJ'p, 2f'WJp'b lnLtJ. nLJfJLhpnul ( tnLw

~wfJ, J'nlh~nL[WJp'b nL ~nlnP'l J.b.nq) t 

flnlnf' ~h'b'fwhp opq.w'bpqJ'Lhpf! U[W(Inn'bw~nLJ' b'b f.nLp. 

npnz p_ppJ'ntn.'bhpp J'wpJ''bfo 99,7 %-r 2f'P9 I; ~wrz.J'I/_wtt , ljw{J

~6 

7- 1320 

·--·-l 

4wrpniJ<uur/s f')'"f'brzllbpfs wnw2w9n <Jf! Jfr4pno{'gw 

!Jfrq_J!Jbrfs 4nrzJfrs: 

i 
j 
i 
I 
1 
1 
I 

I 
l 

I 



uwunt.LUbpfr Jr11n 60-70 %, lL JfrwJU UUfnpLhpu nL ubp

Jbpu bu, np pnt.p pfr; bu UfWpntUW~nLJ, WJUmbrz pn<pf! ~wq

JnLJ ~ Jfr·LtfL 15 %: intpJ! Jwuuw~sn<J ~ pfrJfrw~wu t:nrzJ

U.wt; wpJ wu UfP"9bufru, ppfr J frlnsnll_ mbrzfr ~ nt.ubUnul qw

uwqwu UJnL{Jbpfr t:fr'fpwmwsfrwJfr bpb.nt.JfJI!~ 

l.frrtl'wmwsfrwu mbrzfr ~ nt.UbLntJ t:fr'fpwmws:/_nrz UJnt{Jfr 

( tlfrUhpwlfr) nL p_pfr Jnlb~nL[WJfrU tf.nfuwq'lb9nLfJJwU nuJbpfr 

UbpgnpJnt.jJjiwJp: ipp pb.bnwsll_wJ Jn[b~/!<[Ubpf! Jnmbuwlnq 

t:fr'fpwmwsqnrz UJn<{Jfr JnUbpfru pwLrtnt.J bL pJnLphrzwJfrL 

owLs/! b_ JnLbp futb/.m/_ zpp_wUfWLnnt.J bL ,LpwL: PLnLfJJwL Jbp_ 

zwm mwpwui/_Ufu ~ wrzbpfr t:fr'lrwmw9frwu, l.fr'fpwmwsfrwL 

frupf! tnt.JJwL Uflrn9buL L "f'l! t:wb.wfu ntrzb~s'ln<J ~ p_bp

Jnt.fJJwL wup_wmJwJp: 

fffr zwP/!. . • JfLbpw[Lhpfr t:fr'fpw·mwsfrwJfr JwJwLw~ p_n<pf! 

JmLnt.J ~ Upw _ swLsfr Jbp_, 'IWnUW[nt/_ wL[jW~tnbtfr Jwue: 

l.fr 'fpw Ln w 9 fr wL .. ·~ nrzJL wt: w pJ1wu Uf p·n 9 b u nt.J l. wtf. wq_ w u B ~w
r"-np brb.nLJfJ ~. · t;bus Lpwufrs ~ u~uqnt.J pfrJfrw~wu ~Lb

,JbumUhrfr Jfrgp:U.9frwL1: 

{wLnw$ih·,.t.J . ufrL{Jbq_qnrz bp~pnp'fw~wL uwqJwh Jfr-

Lbl'wlUbl'l!' ?_t:tJ!ui~wUfbu ~wqwJfrL JfrLbpwJ.Lbpf! frpbUs Jb1. 

WJU ~w,J w~u P.tuU.w·~fr p_n<p bL Ufwpnt.'Lw~nt.J' qfrUfuf!, Jfrpw

fiPlfrmf!, OUf,LU[p, · bp~wfJfr, JwLgwLfr, wunt.Jfrufrnt.Jfr t:fr'fpop

u fr rtLhl' I! b_ w Jl'L I 
PLnt.fJJwL Jbp_ t:wLrtbu b~nrz p_pbpf! UfwpntLw~nLJ b.L WJU 

~w,J wJL pwLw~fr [nLUt/_wu LJmfJbp n< gwq_bp: Pwswpdw

ljwUfbu Jwpnt.p p_nt.p tfrLht lfr ~wpnrz, pwLfr np WJL ztf.t/_mJ 

~ br ~l'fr ~ brz "-!! ... ~ LU 'l ,J n 'l LU UfW f"Lb pp L: p~ LU~ LU L p_pbpnt.J 

t:wLrtbu 4L 'lwlfr.;u ,.t:fr,TLw~wLmJ t/_bs JnLhp' Oa··, Mg" , Na·, 
HCOa'• SO_.'',Cl \ fw!Jfr upwLsfrs ~wL Lwb. WJL JnLhp, npnLp 

pwLw~nt/_ zwm PPl bL, UW~LUJL t:u~WJUI~wL LzwLw~riLfJJnLh 

nt.LbL pfrJfrwlfwL t:nrzJLw.t;wpJwL nt qwLwqwL JfrLhpw(ilbpfr 

tnt.uJwL UfP"9bumJ, frul.Ufbu , opfrLw~, H·, OH' Jnhbp[!t 

lJ.u tnt.ut/_wu ~lbJbLmLbpfrs bu' K, P, Si, AL Fe, Ti, Ni, 
Co, Cu, Nlo, Zn, U lL wJLL: "'bmp ~ bLfJw'fpb[, np ffhLrtb

lbb.fr UfLU[tpbpw~wfJ wrzJnLUw~fr ~lb,JbfJmLbpfr Jbu Jwu[! p_[!

{'nt.J tnt.Jt/_wu b.fJ ·wJu ~wJ LUJU pw.Lw~nt/_, uw~wJL pfrJfrw~wL 
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:; [; mw 'l n m n <fJJ n t.U u b l'P JwJ ur uw ~w ~ fr !J J w ~ w f''l-w~ I! t; u wrw

t[npntfJJn<L l. l' mwtfru nrnzb[IIL UflWU!J Jfr J •wufr pwLw~f!l 
!JfrLt"- wJJ,J p_pfr Jbp_ l"LJ,/_w<tn<[J-Jwu pwLw~w~wu mtf..JwlLhf1 

~wu 50 ~lbJbumfr t/_bpwpbf'Jwl' [;,wm ~lbJbumLhrfr tf..brw-

pbpJ wt ~w'b ,J frw JL npw~w ~wL mqjw lu htll 

Pu"..u~wu p_pbpfr pfrJfrw~>wL ~wqJL n< JfrLhpwlfr'lwsfrwL 

lwu'l-zw!pmfr ~JwLpn<J n<Up {nnw~wL LzwLw~ntfJJn<L : lfU)p

'l-1! frp ~JwLpfr wJpnrzp_ eLfJ-w9 pnt.tf pnt.p ~ ogwwq.npbnt.J /L lP 

f[wpnrz wLmwppbp JLwl upw .t;wm~wufrzLhpfr L~wmJwJp: 
r.J,. ft. r.J,bpLw'lu~frL wnwp_wpltbl ~ urbpfr eu'lt:wunt.p JfrLb 

l'w LP'l w9 fr w j fr t; b m b_ j w l w u m Jr i: w uw t/_ np nLJ f!' 

tu'ilnLzwt:.mJ' p_rbr J'fr'iltf.t. 1 q
1 

l 

.J!frt wrzp p_rhr » 1 --10 q/ l 
wrzfr J) » 10 - 50 q/ l 

50-frs wa/_bt' 

ipfr Jfrp_n
9

nq Jfrgpw 9frw ~wmwpnrz pfrJfrw~wL ~lb,Jbumub-
t;wJwp WJU l.wJ wjL nt.'it.w~nLfJJntUU nt.'ubU: bu[Jw-

1'1! 'f('W 'I 
'fpb'up, np pfr•Ffrw~wL wULU[P'll! !J"Lj!J ~ mwtfru, np tl'P tfbp_ ltw 

10 Jqft PL"PP J"u U. 20 Jql t ~wl9frn<Jfr J"u. WJ'f wJbUILfru 

~l lP LzwLw~n<J fJ-b ~wtsfrn<Jf! PF'PP9 wt/_btft zwptfnluw~ ~~ 
bpb t:wzt/.fr wnubUp LUJ'f ~lb,Jb,'i.JmLbpfr ~lwp~Lhpf! LfrfJ-nu!pb- . 

l'wJn<J , ~mbuLbLp, np ~wl9frnt.Jf! pfuiLfJJwu Jbp_ Pl"l'P9 zwm 

~~ wt/_btfr pwu 1700 wugwJ, JfrLtrtbn p_pfr Jbp_ LUJU Pl"PP9 

wtlbt ~ l!u'l-wJbUe 2 wugwJ: {),J'I uzwLwltnLJ ~ PL"l'l! wt[btfr 

,Jb.u J'frgpw
9

frnu t:wmltwufrzubpnt/_ ~ oJmt/_wu, pwL ~llil!JP"t.Jf! : 
Swppbp pfrJfrw~wL ~lbJbumLbpfr p_pwJfrL Jfrq.pw9fr.wJfr 

frLmbLufrqn<fJ-Jn<Lf! wrmwt:wJmtf..mJ ~ p_pwJfrL JfrqpwsfrwJfr 

'1" paw ~9 fr J fr p_n 9 , t/_, n I' I! J z·w ~ b l b L w J b pfr ~ J wL q.fr mLw ~ wL 
UJfrfJI! b__ unt/_bmwltwL gfrmLw~wuLbp "'ntfrLntf..f! , "'bpb[JwLe : 

P. P. ((} ntfrL nt/.f! ( 1948) mt[ b9 ~lb,Jb'/;mL bpp J frq.pw9frnL .t; b

mUJWL zwppbpf! ( mb ' u tp_ JOO-p LU'[JnLUW~f!) : 
{),,ft . fTJbpblJwLI! ( 1966) btLhtnt/. "'ntfr.unt/_fr wnwp_w'fpwa 

gwrzu,tf.wpLbpfr9 mt/_b9 p_pwJfru Jfr'11'w9frwJfr gnpuw~/r91!' "1'/! 

.t;bmfLJwl mbupu nt.Lfr' 
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{·,b-,fb-\,m\,brfr •'{"11'"'9{•n'l, 
2"'rl~b-rt!. 

1. /.;Jti..U~UJ'H--~1 lnW(II{11tJ~1/,f' ' 
2. t,b2m m wr•fn'l~bl' 

:1 .• ~Ul1,J,L.,, ·.u~c,,~;l' 

4. fr~bptn ({JnLJ[ Z"'l"fn•-
~w/1 J 

J. "lf""ftm/rlfn{tb~ W~I'}.III[HJ 

Uf"ll'"'{/f""JI• 2mri!br 
~"'?''['_ 

Cl(Br. ,J) S 
C3, i\J, .\\ g- . K 
Si()., (u{•JI•ifwm~•br) 

f e, AI. T: 
SIO, ( ~·fmt•[J) 

K 
_ m, . 100 

. ~:- ------, 
~~ . n" 

IJ.qjntumll4 

lf , .. ,,.u, .'1 '"" 1 !• .r & -
JnLf/.f'"~' fJU>(''f/-

9n19W~/<t(! 

2n . 10 
n 
n .10- t 

n. 10-- '0 
n . 10 - oo 

npmbtz k-L X tthtFbLmp tlpq.pwyf,L qrrpd-w4f.9L L m,-c ttb

tlbLmft pwLw4l! p_prruJ' q/{> a-L P.l'"'tl l"'d-t{_wd- P"l"l' LJrr<{Jbpfr 

pw1Jw4l! q/l, n,-c X ttbtlbLmp U[Wf111tLw4ntfJJn<L[! WU[W['Lh

f'""r wrr4rruLbprrt[r b[Jb WJu pwlr.wtlf.tp tlbp_ mbqw'fpbLI? 4wl-

9f11ulp "' l!l"l'P t[bpf! pbpwd- wi[Jw[Lbp£! 1 WU[W 4umwLwLp 

t:hmf.tJwll! (a-L [!Lq.rrtLbL/? 0,3 q/t) 

1. /ufluUJ 'J.IU('JnL~IIUif '''''ff'UI~IIn'bhf't 

2, 'J.J"Lf'"'Z"'f'J ''"'lf""'j,"'~'b{', 
3. ?;UI(IJ,, ~UI~ ''"'JfiiU'/IIFI~I~t('• 

4, fl'nLJ[ 2"'['Jn,_~,. .. ~ /, P~'/,f<U' dfo7f'"'~"n~./i(' I 

0,02 . 100 2,2t 

wp-

~~IJ.JflLUIU~:) 

n.10-- n.100 
n- -n.lO(n < 2 ) 
o,n--n(n < 5) 

o.on " '" nt•r 

.EpwJpL tlfq.pw9pwJ"'tl ttbtlbLmLbpp tlpq.pw9pwjp pL

m bL u pt[ rn{J J wL zw p /!{' 111 l''L nttl t L pw), !J tl p Cff'W 9 f 111 L 'l" I'_ 

d-w4f.9Lbf'p tlbJ,<{JjwL ;;w2"1''1w4w'ilrrt{JfwL -\wtlwtlwjLt Op·p

Lw4 l.w J4w4wL U Ul.-j -\ pwp,luw JP~' zl'P.wLLbprrttl j?ptl pw 4wL 

tthtlbLmLbpp tlpq.plw9P"L zwppf! -\bmf.tJwl u1wm4bf'L t 'bbp-

4wJwyflnttl Cl .> S > <~ a :· N•t >· Mg·~ K:.>Si > F <' > AI: 
.EpwJpL tlpq.pw9pwjp q.nr:awftP9l! "l'"lb£pu 1 {Jb' w"1w 1,,uJ' 
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l t [Jb' ll'"uf "['f.tt ttbtlbLm[' l?wLw4l! U[btnj? t LntjL tlf.t111[ W[1-

" " ' ' ';,,,_,,mfwr} Lf1!1f" U.ubLp1 nl'nznttl bL.p 4wl9f"'ttlp pw!.llu4r ' 
""'l '"'!'"ui wJL w 1,wwt:w!mt[wd- t opup'fp tll.t.nt[ ( CaO) , pu4 

~. 11 nui" J"1"n4wL tlf.tnt[. wL-\pwrfbzm t CaO-p9 -\•wzt/_bt 4wL

gpnui'L wnwLtlpL [,_ wU[W mbtzw'l-l'bl pwLwtlf.tp tlbp_ : 

Pp d frw4wL ttbtlbLmf,bpp tlpqpw9pwL 4wmwpt/_n<tl t "l. 

fi b dh 4nww
9

uu}, WJL tFb4 wtlp"'lP. 4,tlullbpuntj_' oppLw4~ 
Pl"l''U 11 , ad-nufp[' tlpqpw9pw bL 4wmwpnuf 4wmpnLLbpp 

.; h m <; uuF w prfbp t; w pw p b p fi<{J JW tf p r 

ttl" ibLmLbpp tlpqpw9pw'il mwppbp tlpr_wt/_wjpb[II1Ltl mwp-

php t · 4wL WJLU[pup ttbtlbLmLbp, "f'"L9 -\wtlwp tlfr_wtj_WJf'l! 

/!P l Lzw),,w4n<fJJwL ntLp t U.Jumhtzp9 tL d-wq.bL t ttbtFbLmLhpp 

tl'p q.pw 
9

[
111

11 4, L m pw u mr11.{J J wL q.w 'lw lf w f'l!, n p '1P mn<{J JW'L 

tlbp_ tlmsph£ t U.. /1. fTJbpbuFwL[! t U.Juu1bu, pwptlp 4"Lmpwu

uw <f/! w dp 0 rim t/_IUI r} tL btl b), m Lb I' I! pL m bL u pt/_ tl p Cfl' w 9 pw b L 

f[wmt.u p nuJ tlpw !L "l'"lw 4fr tlpp_wt[w Jl'"'tl t 8 wd-p 4rr,Lmpwu

u111<fl!wdp orfmt/_wd- ttbtlbLm[! ppbL9 tlpq.pw9p"L n<Lw4n<

f/J"'t'i.J [; p[' zwm /?Pl._ bL tpnfun<tl tlpp_wt[wJI'P q,,q,,futlwL '1-bUf-

· P"'tl' Opf.'ilw41 l!l"l'l! l r)-r},LLl'p[! 9wd-p 4nLmpwumn<fJJnLL ,,_ 

L /,L I ), rrw ), {! :; wt[•w uW pw ;_ UJ"' pL mbL u ""- tl" 'fl' U19" w bL 4 w-

111
w p,ui flb' [Jf/n< /.;_fib ' t:ptlpwjp1' tl'pr_wt/_wjf'"'tl, 4wtl Zn, Th 

{JnLJl tfpq.pw9pw bL 4wmwprrttl1 {Jb ' {J{JnL f.t [Jb' -\ptlpwjp!J 

,J pr_w•Lw !l'"'tl: U.u t Ufwm 4hpf!, oppLw4, 4wLBf"'tl p tl rrm. 

wJL flfltn tl'pr_wtj_wJp"uJ' tlpq.pw9pw t 4wmwprr<tl, pu4 t:ptl

/!'uJpL dfrrw'[wJp"ul tfpq.pw9f.wJp f, 4wmtlwtlp f.Lbpm t 1 

ntuu'f> ,,,!1p pwptl[' 4nLmpwumnLf/JnLLt U.. /1. fTJbph[tlwL[! 

4wtzdbl t pf•tlfrw4wL tthtlb.LmLbpp tlfq.pw9pw JP qnpd-w4frli

'Ubpf! mwppbp tlf>r_wJ[WJf'"'tl [,_ LpwL9 4rrLmpwumnL{JJnLLf! ' 

P[7df.w4wL tLbtlbLmLbpp tlpq.pw9f.1WJp Ufl'"9bunLtl zww 

fu"l"f' Lzw•Lw4n<f/JnLL ntLp pLw4wL tlpw9n<fJJ"'LLbpp [11L

t}/:;LP"' [ I ! " '!'£!' 'uJntfJhpp L"'d-btfrn<fJJwL bpf.tn<JfJl! zwm pwp'f 

t [,_ 4wfutj_wd- t pw'ltlw{Jptj_ 'l-"l'd-nLLhpp9' JnLbpfo 11< wmrrtlLbpp 

2 w nwt[p 'l ).,/; p[' 9 1 tL btl bL m [1 wp rfbpw 4 wL n<f/ J ntL P.LJ 1 p f.tb nw

t: nu.J'f•g "' WJL Lbr'PPL -\ww4wLf2Lb[1p9 1 pL;_U[bu Lwf.t w rJmtu

l'f'L u
1
wJtlwLLbpf.g' p_bptlwumpC. wLp9 1 C.Lzn<tlf91 l"'r}"'!flP 

tfbr_ l "'rt'L"'l Ljn<{Jp 4nL9bLmpw9pLUJf91 pH-rs [,_ wuL : 
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1.w1mLfr t, np thpJwumfr-C.wLfr pwpJ.pw9JwL zL11p<fu£ 

'bJnLfJhpfr Jbc} Jwufr lnLJhlfrrnfJJnLLf! Jbc}wLnLJ t• wpb.w

'fwpJ.wJfrL hpltpLhpnu! w1'b frp frLmhLufri/_nLPJnL'iJI! UJW<UJw

LnLJ t wJpnrzt mwpt/Jw eLflw9pnLJt 

duzJwL iibJw9nLJf! LnLJLUJhu LUfwumnLJ t- lnLJhlfrnL/JJw.L 

Jhi}w9JWUf!t IJ.J'f ltwtnwpi/_nLJ t bpltf'fr /unp zbpmbpnLJ1 

npmbrz pwpJ.p -C.LzJlwf, UJWJJwu'i.JbpmJ urhp'fr Jht lnLi}i/_nLJ 

hf, WJLii[fr;,/r UJnLfJhp, npnLp <frUJhpqhL UJWJJwf,LhpnLJ i/_wm 

bf, lnLi}i/_nLJt flwpJ.p -C.LzJw'b nL pwpJ.p thpJwumfr-C.wLfr UJWJ

Jwf,'i.Jhpn<J f11Lf'f! 100°-fre zwm wi/_htfr pwp•J.p fhpJwumfr

'fiwli'i.JhpnLJ 11hnlw JLnLJ t <brznLlt i/_/r-C.wltn<J b. n<Lfr wpmw

ftiupq L"<Jfri. <wmltw'bfr2Lhp1 

1.frUJbpqbf, UJWJJw1u'i.JbpnLJ zwui Jbc} t wJfiiwflfJnL CfW'l/r 

'bzwLlwltn</J-JnLUf! L"LJJwL UJpn9hunLJt flLwltwL uhpnLJ ftw 

~n<i}i/_wi} wJfiiwflpnL 1Lpw UJU1f19frwl -ALzJwLI! <wJwUfwmwu

fuwL pwLwltni/_. hpp 1.£'/r Jbt wJfuwpflt[_fr p'UILwftl! wqh[Ul

'bnLJ t. wi/_htfr zwm LJnLphp hf, l"LJqnLJt IJ.JUUJhu; opfrLwlt, 

lwJltwltwL UUl-fr <pwJfrL WUfwpLhpfr qpw ltwmwpiwc} Jhp 

q.npJ.hpf! (1964) 9n<J9 hf, mwlfru, np 0°-fr'iJ Jnm flnpiui} 1.f'P 

Jht <pw1frL WUJtupLhpfr "1nzfrL zwm w·1_htfr Lw1. J tnLi}1_nul, 

_p,wf, 20°--:-50°-fr mwlt1 U.J'I p~9wmpqnLJ t LpwLnq, np 9wJp 

fhpJwumfrbwUnLJ ££'fr Jht wJfiiwf/flnL w1_btfr . zium t [nLJ-

1_wi}, fruit 1_bptfrLu wqpbufrq l,zw'bw4n<f/JnLL mLfr Ln<JJwL 

u1pn9bufr <wJwp•t 

lJfrLhpw[Lhpfr L"Lc}Jwf, Uff'"sbunLJ zwm Jbi} t Jfrp_un[tuJp/r 

<frJ pwJLn<fJJwL-fJflqn<fJ 1wL IL opufr11w9JwL-1_hpw ltw'bqLJw'iJ 

UJWJilwLLbpfr LzwLwltn<f/JnLLf!: /lLwltwL uhpnLJ £pwJLw1frL 

JnLhpfa .pwuwltl! i.fr wL9'bnLJ 0,0001 qft: UwltwiL wJ'I pwLwlt!! 

JfrwLqwJwJL pw1_wltwf1 t lwu11zw!pmn<J mhrzfr nLLh9nrz UJpn-

9huLhpnLJ ltwplLnp 11hp umwuJ.LhtnL mhuwlthmfr91 J!pwi}'i.Jw. 

JfrL 1nLhpfr ltnL9hJ.1mpw9frwL "l fJb wpmw<w1mnul hf, qpwJ

f.ihpnq, WJL <wmnLlt ufrJ1_ntni/_ (pH)-ltnL9bLmpw9frwJfr pw-

9wuwltwL [nqwpfrf/Jni/_t pH-/r J.bJn<PJnLLf! mwmw'i,,qnLJ t 
0-1417-fr9 9wi}p pH-/r 11hUJ.p11LJ l"LJnLJP/r nhwlt9frwf, fJpqw

JfrL L fruit 7-fr9 pwpJ.pfr 11hUJpnLJ' <frJ/!w1frL1 Swpphp Jfrw-
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sn<PJnl_LLhp 1.f'nLJ [hLJqnLJ """ mwppbp pH-/r 11bUJj!nLJt Swp-' 
p-bp lwL

11
zu4m1IhpnLJ pH-fr wptlhpf! urwpphp t, npfr ~h~hwL-. 

'/!ni/_ pfrJfrwltwL tthJhLm'bbpfr Jfrq[Tw9frwL mwp'f!_hf' frLmhLufr-

1/_nLf/JnL'i.J nLLfrt OpfrLwlt, U1WJCfWJfr 'lnLwJnLJ fphpfr nhwlt9~w'b 
ppif_wifrL t, pH-p frtLnuI t JfrLi.h 4-6, npmhrz wlltwlfrwlt"'L 

JhmwrzLbpf! wpwqn<f/JwJp Jfrqpw9fr1w bf, ltwmwpn<J1 l,frJ

.pwJfrL nhwlts/rwJ/r 'lbUJp"uf WJ'f Ln<JL tLhJhL'utLbpp Jfrqpw

!Jfrmb 
9

wJp nLLwltn<PJnLLLhp mLbL (<wmltwL!fbu 1twJ.9frnLJp)t 

£wL
11

zw!/Jmt pLwltwL fphpf! pH-/r JbJn<PJwL mbuw1thmfrg 

pwtlwL'/_nLJ hf, 4 fUJpfr' 

1. nLJh'L ppif_wJfrL 1.f'hp 

2 . flf/n< h pnLJl flPn< tf'hp 

3. i_b'ln/! IL flnLJl .\frJl!wJfrL 1.f'bf' 

4 . n<tlhrz <frJl!wJfrL fpbp1 
Unqnpwpwp nLtlbrz pplf_wifrL IL n<tlh'L <frJl!wJJiL Jfr1wi[WJ

phpf! f,Ufwumwi/_np i_hL JrLi.UJhu pnLuwltwL, .WJLUJhu tt lthL-' 

'fwLfr opqwLfr'lJLhpfr <wJwp: lJfr4pnopqwLfrq_JLhpfr nL zwm 

pnLJuhpfr <wJwp wJhLwoUJmfrJwl 'lwpqw9JwL UJWJ'J.w'b'bhpf! 

J nm bf, i.b'ln/! nbwlt9Jiw1frL1 
£wL11zw!pmfr Jbt /ufruur nLtlhrz Pf11/_w1feL ltwJ ~frJl!wJfrL 

1.f'hp i_hL <wL11frUJnLJ. wiumhrz qn[Ti}nLJ t Jfr JbfiiwLfr'lJ, n[TJ! 

Jtwpq.•uqnp',,LJ t fJflqwiLn<fJJwL UJ"'JJwLLhpf! , wJL JnmbgLb

Lnt[ i_h'lnpfrL: U.JuUJbu, ltb.L11wLfr ' op•q.w'bfr'lJLbpfr opqw'bwltlUL 

Jµw
9

n<fJJn<LLhpp h WJL opqwLwltwL fiJn<fJ.bp ltwpnrzwLnLJ bf, 

JbrzJwsfibl pfJif_w1LnLfJJnLfif, nL <frJpw1LnLfJJnLL(!1 
1,w

1
m,Lfr t, np zwm Jh~wrzLhpfr ~frqpopufr11Lbp LnLi}nLJflfrg 

wL
1
wmJwfi npnzwltfr pH mLbL1 Uurnph pbpqn<J hfi urqJWl

.Lbp 0 ,1 '[,, ( 11b9frLnpJwl) tnLi}n<JflLbpfr9 <p'fpopufr11Lbpfr wfi

y_wmJwfi pH-/r t[_bpwpbpJWL (ti ,104, U.. />. f//bpb[Jwfi, 1966)1 

U.L<puitlbzur t: Lzbt, np wrzinwwltfr urt/_Jwtfibpp t[_bpwpbp

i/_nLJ bf, Jbmw'Lfihpfr <fr'lf'oi!uhfibpfr Luurh9Jwfi ultqpfrL . lt•u

phtfr t Lzbl Lwk iuJL pH-p, npfr 11hUJpn<J i/_hptwfinLJ t L[!u

urh9nLJf! t />Li_Ufbu Lzn<J t f//hph[JW1Lf!, WJ'f frLmbpqwl(! ur"1-

mwfiqnLJ t 0,5-1 ,5 Jfrwl[_npfr uw<Jwfifibpn<Jt lf[rhfinLJf, Jw

Jwfiwlt wfi<pwtlbzur t Lzht, np t[_hpn<fruwl urif_/wlfibpf! pn[np 
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IJ.qJRLUIU(j 6 

pH I ~f'lt10euf'l-~ pH / ~hf'oeu[•'f·j pH t.f7L•oeuf'l· 'bbp 
I 'bb{' 'bbp 

10,5 Mg(OH)2 6,7 Ni(OH!2 5,3 Cr(OHh 9 AgOH 6,8 Y(OH)J 4,1 AltOHh l:l La(OHh f) Pb(OH)2 3,5 Ga(OH)3 7- 8 HR( 0 H)2 5,7 Be(OH)2 3,0 Sn(OHh 8,5--8,8 Mn(OHh 5, 5 Fe(OH)2 2,48-4,5 Fe(OH)a 6,8 Co(OHJ~ 5,4 CurOHh 
2.0 I Zr(OHJ.j 7,0 Nd(OH)3 5.2 Zn(OH)2 0,9 Sb(OH) 3 6,7 Cd(OH!2 4,9 Sc( OHJ2 

1f-hU[phpms! umwh'fwpm 1_hh, .pw,flp "I' tnttts!w'b U[pn
9

hup sfp

wJ'b pH-fo9 ~wfut/_w,} z_{: 

fil'nLJL {J{Jnt b. {J{Jnt y_phpms! (pH<6) slpqpw9fr,w bh ~wmw
ptns! Ca, Sr, Ba, Ra, Cu, Zn, npn'hp .t;psi.f!LUJfU y_phpnts! {JnLJL 

zwpJnthlw~ hut l.ps!.pwJpU y_phpnts! zwprfnt'bw~ hu -.·uqwpJb.f! 

t/_w'bwlf-pnts!p, t/_h9wpJhp .[!pns!p, uhtb'hp, slnlPP'Ibtf! b. wJLht 

l;wm ttbs!hhmthp zwpJnt'b bh {Jb' .t;psl.f!WJpU b. {Jb ' {Jflnt slff.w

t/_wJpnts! (tfofJpnts!, UWmppnts!, nnp, ppns!, Jn'f, ~LU[pnts! k 
WJLU}t 

. .f! /tsl fow ~ wh tL hs! bh m th pp sf pqpw 9 p w J p u1 pn 9 bunts! funz
11 

p 

UzwULU~nt{JjniJfJ ntflhU O.f!Uflf-W 9sf WU-t/_b pw~w'iJq.'iJsfw'iJ U[LU JsfW'iJ

'iJbppt -Rfos!fowJmsl Oj!Uf'fLU9nts! t ~nl_t/_nts! .ppslpw~wh tths!b'iJ. 

mp wmns!p {[h~mpn'b mwlnL hpft.ntJfJf!, pu~ t/_hpw~w'bq'hntsl[!' 
tth~mpn'b &bnj! phpbl'll hpb.ntJflf!t [!h'l npnts! O.f!Uf1f-w

9
s!wu U. 

t/_hpw~whq'hs!wu nbw~9pw'b [!h{Jw'bms! { .t;wsiwmbq, h{Jb mh

qp t ntf,bh,ns! npb.{ tths!hhmp O.[!up'fw9n<s!, LUJlf- hzwhw~nts! 
{ w'itll[wJs!w'bnpb'b mhqp { mhbhnts! sib~ ntpfozp t/_hpw~w'bqms! : 
~w'bnw!pmnts! ~wpb.np o.pup'fw9nL9fL { wqwm [J{Jt/_wttfohf! : 

fil'[Jt/_wttufo9 pw9p o.puplf-w9'b"'l {ths!h'bmthp bh hnwpJh.p hp

~wfJf!, .pwnwpJh.p s!w'bqwhf!, t[h9wpJh.p Jttnts!pf!, .t;hq.wpJhp 

wqnmp k wJL'it, npnhj! f!U!f-nt'bw~ bL 'hnp tth~mpnt'bhp f!h'fnL

'ithl'' ·~hpw~w'bq'bnq tths!hhmhhp ftwpnq h'b Lfhhl (~wpnq b'b 

{[h~mpnhhhp mwl) hp~wpJhj! hp~w{Jf!, hp~wpJh.p JJ-nuFpf!, 

f.pwttfohf!, hp~wpJh.p s!w'bqw'bf! b. LUJLh: l;wm .t;hzmnt{r!Jws!p 

/;[h~mpnhhbp hh mwlfou wl~wlfr>w~wh b. .t; 11 qwl~w[pw~wh slh

mwqhbpf! (Na, K, Ca, Mg) . .t;bzmn<fJJwtFp t[hpw~whlf-'lnLnts! 
i04 

hh ( WJuphph' {[h~mpnhhhp hh .lhnp phpnu!) (!lf1l'f!• !pmnpf! b. 

WJLflt 

IJ.mndhhpp nt Jnhhpp o.puplf-w9s!wh-t/_hpw~whqhslwh [!h

lf-nLhw~ntfJJnLhf! wpmw.t;wJmnts! hh opup'fwos!wh-t/_hpw~whq

h[!slwL Ufnmhhofowlntf. (Eh), npf! z_wtfrt/_nts! { t/_ntmhpnt/_' npft.{ 

t:wumwmmh Oj!Uf'fw9s!wh-tj_hpw~whqhs!w'b nhw~BfWJf .t;w

s! hs! wmnt{J 1ws! p, npp Ufnmhh9pwlf! .t;wtf_ wuwphot/_ nts! t 0-p: 

lJ. JU Uf fr up nh w~ 9 p w { f!h If-nth t/_ wtt y_pwtth p wh 9 nts! f! q.wq w Jpfl 

t/_p-Aw~p9 Jnhp (H2-2e=2H )t 
Pfmt{Jjwh s!hy_ o.puplf-was!wh Ufpnohuf! l!hfJwLnts! { {ths!hh

mp l.'hm q.wqwJph {J[Jt/_wtthp s!fowos!ws!p. opuplf-wos!wh Ufpn-

9huph qntq(!h[Jwo mhqp { nthh'bnts! Jh~ LUJL tths!hhmp t/_h

pw~whqhnts!t l;wm mwpwttt/_wtt { unt,t!pwmhhpft tj_hpw~w'ilq

hs!wh Ufpn9 huf!' 

U.tftwtfow~w'b b. .t;nqwl~w,J_pw~wh s!hmwqhhpf! (Na, K, Ca, 
Mg) nthhh pw9LUUW~wh U[nmhhofowthhp, zwm .t;bzmnL{JJwtFp 

hh mwlfou {[h~mpn,flhhp U. .ppslpw~wh nhw~9PwJp s!hy_ hfl 

slmhnts! {J[Jt/_wtthp -":hm, npp .t;hmb.w'il{!nt[ phnLfJJwh s!hy_ s!w

j!ntp tj_fr-Aw~nts! .t;whlf-hu l.hh qw[put fiu~p'b, wpttw[r![!, Uflwmp

U[! nthbh lf-f"w~wh U[nmhrhofow,L, lf-Jt/_wpn<{JJws!p hh tth~mpn'il

hhp mwlfou, mump .t;whlf-pUfnLs! h'b p'hj!hwttp'b s!hmwqhhpp J.h

t/_nt/_t 

Eh-fo9 ~wfutj_w,} zwm tths!hhmhhp L'whnwfPmnts! .t;wh-

lf-hu H qw[pu mwpphp wpJh.pw~whmfJJws!p' Fe··· k Fe··, 
S ...... k S", Y··· "' J.. V"·, Cu"J..Cu·b. WJL'il), b. umhqttnts! h'il 

mwpphp s!fow9nL{JJnthhbp (H2S ~ws! H2S04)' frs!wuwintf. tth

slh'bm'bhpp wpJhj!w~whntfJJnLhf! mqJwllw'hnwf/lmnLs!, ~wpnq 

bhj! qwqwpwp IJwqs!ht tj_hpw~whq'bs!wh-oj!Uf1f-LU9s!w'iJ U[f1-

mhh9fWLf sfwupflt IJ.JU [LUh'fzw!pmflhpntsf, npmhq f.Pntsf [f1Lttt/_w,} 

{J{r!t/_wttph ~w s!Pf.wtj_wJpf! opuplf-w9s!wh {, Eh-h LUJumhq pwp

df!P {, 0,15-0,4 t/_ntm ft. wt/_htfo, hp~w{Jf! qmht/_nts! { Fe"' 
tj_fr-Aw~nts! {Eh-(! s!fohl.b. 0,6-0,85 t/_ntm}t IJ.Ju y_pbph o.pup

'lw9'bnq y_php hh. s!p~pnopqwhpqslhhpf! opup'fwo'bnts! bh op

qw'bw~w'b UJnt{Jhpp, hp~wpJhj! hp~wfJI! 1f-Wnhnts! { hnwpJhp, 

ttttntslpp wnwy_w9hntsl { un<t·'fwm' (S04), opp'bw~, Uff/'pmf! 
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(FeS 2) wpwq. nhwhfow1fo uh2 1; umtmu y_pfo m fJfJ•lwd-Lfo 

-\hm umhqd-h[nt[ hpqwfJfo unt[!pwm b. MupwfJfJnt. 

FeS2+70 + H20 -- Feso. +H2':04' 
U.jb [Wb'l-2w!pmbhpntU1 npmhq if_hpwqwbq.bUUJb U/r!_wt[Wjfl 

I; umhrzd-if_ntu wnwb9 H~S-fo fJfJif_wd-frbl! q.phfJh pwawqwjntu 

1;, nwmft ufoqpnopq.wbfoqubhpf! OJ!Ufolfwabntu H optpwbwqwb 

bjntfJhpf! WJ[ opq.wbwqwb nt wbopq.wbwqwb ufow9nLfJJntbbh

pfo ppqwd-Lfo -\wzif_fot k y_pfo uh2 -\wt'l-hu H q.wlfru CH
4

, Fe .. 
H 2, Mn··, .Pwf,fo np f_phpntu SO/' zwm 12h I; Ufwpntbwqif_ntu, 

WUfUJ HzS q.phfJh ;_fo '1-"JLUbntu. wpwq. ufoqpwafow hb qw

mwpntu hpqwprfh.[2 hpqwflb nL Uwbq.wbf! l IJ.jUUffoufo [Uibl]

l_W!pmbhp qwb .bwk wbmwnwjfob qnbwjfo Cw-\foCbhpmu: IJ.jb 

[whnw!pm'iJhpntu, npmhrz if_hpwqwbq.buwt Uff'"shul! f!hfJw-

.Lmu I; H2S-fo wnlfwJntfJ,rwL UfWjUwbbhpntu, f_phpf! -\wpnwm 

H SO/' jnbnif_, opq.wbwqwb ufowam.fJJnLbbhpfo ufoqpnpfrnLn

q.fowqwb O.[!ufr'l-w9nLUf! f!bfJwbntu I; unt[!pwmbhpfo if_hpwqwbq.b

uwb -\wz•lfoL, f_phpfo uhf_ -\wbl]hu I; q.w[fou H2S, npfo ll(WjUiUJb-

11hpntU ufo zwpJ2 uhmwrzbhp (Fe, Pb, Zn, Cu, Ag) bumnuf M, 
wnwf_w9HLm[ unL..!!/J/r']hhp : 

UnLjb [Whnw!pmfo U7Uipphp uwuhpntU pbwqwb f_phpfo 0.[2-

ufr'l-wauwL-if_hpwqwbq.buwb UfWjUwbbhpf! mwpphp hb: 9-pntb 

mwJfob f_p_hpfo -\wjh[nL9 if_hpiJ. q.hpwqznnLU hb UljbUffoufo f_Php, 

npnb.[2 ll(Wp·ntbwqntu hb wqwm fJfJif_wd-foL b. ntbhb O.[!ufr'l-wybnrz 

ntbwqntfJjntb Eh-fo uhd-mfJJnLbf! +0,15-+0,5 l[n[U7 I; (pH' 

6-8 )1 9-pntbmwJfob f_phpfo -\wjh[nLs swd- (fJfJqwd-bwJfob Uw

qhpkntJfJ/rs awd-) fphpf! if_hpwqwL'l-Lnq H, Eh-fo wpdh/21! h
bntu I; +0,4, bntjbfouq 0 b. -0,5 l[n[m. : 

{wbnw!pmfo pbwqwb f_phpntu q.mbif_ntu hb WjbUffoufo pfo

ufowqwb /;[huhbmbhp nt ufowsntfJJn~bbhp, npnb.[2 pbnpnzntu hb 

Uij'] f_nLpf! npll(hu ufrlff'Ul9foU1Jfo U/r!_UJif_Wjp t U.j']Uffoufo /;[hUhbtn

bhpf! qn;_if_ntu H mfoUfnunp!p /;[huhbmbhp, SfoUfnunp!p I;Lh-

uhbmbhp qwpnrz ht LfohhL 0 2, C02 , H28, H', OH', Cl', SO,", 
HC03', C03' Ca· ·, Mg", Na·, Fe·· b. wj;_h : U.. Jl. f!JhphL-.:fwtl! 

"wquhl I; ufo J!w,Lfo qwpknp mfoUfnunp!p /;[huhbU7bhpfo '1-fow

q.pwuwt U7Wpphp Lwhnw!pmbhpfo -\wuwp (Lq. 12): 
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Cl 

s 

Ca 

Na 

AI 

Fe 
1Ji1, 12. lf/1 .pwLfo u 1p"fnJnp!p f.LbJbLmLbr/• '1Pw'1pwJf! mwpphp 

1wLnw!f>mLb1,n,J f!liUI 11.. /1 . ITJbrbrJwLfo (1 966) • 
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601 
"'miJJu ul '1 ""'udm( '"'" pwpn/ufmbqm "'qJu'T'ffJ,mn/qp 
6qp •fJFm?•m6'fp1tn]•pJml pu1qt~'T"'J JJq"'Ju'Tqd 'flmJq"''fp pm'T 

'fJmlnm 7Jin'l:;-ruJu '"''l"'~u7 "'~uftlw'Tm"'ml"' JJq"'l'f"'m'Tmm:, 

"'u'fBmJb'fp 'fJq"'.m"''IJ''Il'J 'Tm"'mpmp •fFmtfBmJb'fp 'fln'fm ni'{} 

t]lU:,Jmlnm"'my. "'mpCtnll'{j "'m'TmlJ'f"'mn/'1!' 7Jtn"' ~ pwpJmm 

-m'T mtfCmJh'fp 'fJq"'m"'qpq1'J "'m'Tm'fp'fil pwJq"'mcf;mlu"'m} 
1Jq"'"'u'f'Im 1q'Tm"'mnfuf 

'1.7 uuJm'T 7J "''~"'~u i!B'fl "'m'Tmtlu. il"'uJu 'Jq"'u'fu1u'T tjn•JJ,"'Fm 

pwl:.,.fu"'mj "''~ 7'fil 'flq]t'[J 1J7"'"'ut/mrm'T ~u7q'Tm"'mnfuf Tf ~ul'l"' 
-ml~ "''~ 'Tm"'w il"'uJu <JJ'I'Iu'fulu'T {'mpJupmilB'f1 "'m'TmnmBmd 

"'" (,Jmp(,JmJmm 'f1q]tm B'f"''IJ'm pwmcf;mlu"'m7 l{"''fuu:-; Jb OOl 

m"'q7m]11/f'T'J11'fp OL-09} % l pwC"'mbmdqb 17 Jm.-lmJup 

-un ''J"'wFtlwbuJmm "'mp"'ml'TJJ ·mq:-; 'fJq"'"'u'fmm'T 1tlf~u<?~u7 
~u1qp'Tm"'mn/uf "''I 'Tm"'w il"'uJu '•lq"''!u'fmm'T "'mp'Tm"'mnfut/r 
'f'Tm"'mil luJu "'m'T 6'/J' 'fm"'wJb w 'fuu:, J~url"'milmJwg 

:"'I J, 

-"'Fw"' <.JJq"'m'fJqm'Tmd Jm'Tmnm~f '6qp 'frm'T "''~ J111f'!J' JJqtf 
-wF"' (!tnpn/m'T '~ pw]tdilmp n'f1qtJB"'m ]1U6tfp 'fpm'T JJw6 Jum 

-ut1l11 'B'f pbu'T 17•m'T "''~ pw p"'ml'T J '~"' 7'fJumu md luJu 'pw ]t 

-'TJmtl"'·'l 'J "'mftlwn/ufuf 'f7mbb B'fmq'Tmnqm 'fpbm'T "'m'T 

-m'fp'fil Jtlfw(!~u7 "''fFmJ6 (,JmJBm'TB~m pumJql 'frm'T ''Tm"'•fJo 

'nqlnnf'fl 1"'m"m"'mdmn'I'I'T 'S' '"'m'Tm1J•1il ·y '(m'fB</Junum 

rt,mp'Tmt"'mn/u f) rpuf tl~u'Tm"'~u l(.tn p'Tm"'mn/uf J., m'T 'Im'Tm'f p 

-1il-m'T'fb1cf; 'C '{ m'fBdJun·um) 'Im'Tm'T'fb'fcf; '6 '"'wftlw'Tm"' 

-111 "'mp"'mll7 "'m'Tm'T'f"'mn/'!J' 'l ,p~u"'Bm"'p"'mlltn 'J "'dq"'~mn 
-qm 7mf7Jmq:-; "'mftlw'Tin'I~u "'mp"'m1'T m'l, tJtlwi'I "'im pm'T 

nfm 1q"'m1'T 'J pw"'muuJm'T BtjJ'l, bu"'mp Jqp l(.tn pfl mq:, 'fhm1,· 

mlu'T du 'J'I~uFtlw'Tm'Iw "'Fm •fLu:, il"'q p~u"'m'Tnm:, l"tlqnm 

'Iwi tl~u'Tmm :-; 'Im'Tmbu"'m 17 { S'S'6l) 'fBi uJu 'l'b ·q · q mn J 1Jd 

-mtfrmbmb «'fnilqllnpu'T uu"'m1'TJ) 'J 1qJCmp 6qp "'mitlww'fb 7J 

JSF uduq'b · q ·q 7 qJ m m m'T 'J il"'m m mnflm t! ulu n/ d pmieJwuu~" 
,r'fl :1q'Tm"'m'fljuf dq"'uf Tf 1q"'ml'T dqtlwf'I 'Jmhm'!m1t 1 J'1tl'! 

-m1JUJm'T CtjJFm],m6tfp dJq '1 "'"'~uitlw'Tmm:, "'u'fBddun J7'7.f1 

CtJJqrrl'frrm'Tmm:, tluTfdm'T mml 'fJ1'Ju'fu1ull J'fp "'mftlw'!t/ 
:idq "'7 m,Jq"''f p (d''fd mm~u jOJ B 'I "'m ]t"'m J"'m p 

-nJqq; ·q ''[J 'I'fdq"'1mJq"''fp 1mf'T'!m6'fp 'fn'flnnf'[/ t("'ultqB1mn/ 

80[ 
'lmh•o) pu8u6'fp 'fJq"'1mJq"'1!' "''fim"'pwB'Im Jmdqr{'fJ' Ju'I 'J 

pw]tbqtl"'1n Btj1u:,m'T171n bu'Tq nqu"'m:, pw'Tmy.'fp 1mb4u7u'T 

il'I'I pw"'nqm nqln7"'</ tJJq"'pu'f"'mbJouJ'T'fp '1.'1'1.1/J 1(.1Ui£11u8 
-'Tm"'nmp p•fm'Tm mml p1unqBuJ/n ni'[J 16Jmip'T "''fimu7Jwid 

nqlnmJJ'lp Tf "'uuqC1mn/ '1m/no cf;dupm ,B'f'ImJ'I '7'/b 4uu:, 

-m'T11t/n 1 r~u"'m6m1Jm B'f1ub •fbu:,m'T•f11n J11Ull'I'Ifdmum7Jllm 

]tm'Iun/ ''Tm"''fJo 'nqlnnf'fl :dqlqb "''I J11tll(.m6m1Jm 'n'f1mm 'I!J 

il (!tn ]11n ""' d q I(.Ln 'I 'I p q71 ilJ ml 1 p B 1 J 'I'IBF~u{'~U 7 u 1 u 7 u q 1 J m p m:, 

'fd'l"'mm1qn/ ''fmupw:, ''fdq"'1mdq"''fp ·'1.'/fmpm'T 'J ludu'Id 'Im'fB 

-mdbtjp u •/ u1uq 1 "''I mml JJq"'btfulu'T l(.mil'IF m '.J '1.1:, J UJ</;ml 

-urlml "'milJu ''I rrwitlwJupmum£1 'fJq'Iu'fulu'T JUJ</;mlu'Imt{ 

lll'/fl1Uf"' UupJulb ~U (!tnpn/m'T J11UJ'7U1'/b nq/nJu ,"Jiu.o,Jm/n 

-m"'my. "'mpBmllqj 'Im'Tm'T'f'Imn/qp Tf puTfp 'fdq'Iu'fulu'T 7Jm"' 

1 p~upJmmm'T 'Ir'[J '1 pwpdmmm'T Ju Jl puBu6'fp 'fJq"'£1iw{' 

-wl "'m'Tm'Tn•J "'Fm•fp p~umcf;milu"'ml rrm'fBmdb'fp 'I'fimJ
0 

1 1,wJq"'rrm6 
-JJl f!mp{'mdmm 'fJq"'llq7 JupmUJlu'T-t!upmil1m(,J ~ J11UfU1tnlJ'1. 

m'fBmUHt"'qu "'m'Tm'fp'fil r4""''1Ul'I1 JmdmUJmpqpm:, pw 

-(flfl "'m'Tm'Tfm( t'J p'fn"''IU1'1.1 "'m'fBmu~u'Iqu rrm'Tm'fp4il ·puJ 

-q"'ul c,OJH 7 . .'UJ "''~ mmudm:, JJq.J6 •fJqUJqb pwd'I'I'Im6Jl 

"'mp(!mJmm 'fJqrrJmlnm "'1Fmdm;lmJq :B'frrwitlwp'fn'I'Im'1.1 

"'mpJmjtnl(.pUuj "'m'Tm'fp'fil uuBql(.lU t/U!]Ul J11UI(.tnbm7ttnU1trb 

1 (!m]tn/m'T Tf 'J JqdJmm Jilnu:, "'m'Tm'f!''fil p111dqmqb JqdJms 

:("''fFm'fBmu~u"'qu uuBq"'w 'fuqm puTfp •Jdqtlwi'I uupJulu '7 

(!tnpnfm'T 'fJqmqb) "''fJqln'fm nwip 'fFm'fBmlnu'!qu 'J J11Ulll'T 

-mJ'lb 'lm'fBmuw"'qu "'m'Tm'fp'fil pwJu u"'J 'Jm'l!' l 'J pwp 

-bm'T pwilBm£f"'J mipJmm Jmbm:, Off JJu 'dpmf£1wmnm:, 

"'uJI]•J.r 06 mdql 'fp 'J pwpSmtp1 'fJmm Jwrl'ImifmJwf B4J 

-'I'J"'mJJl 'I1fmn/dmtl:, Ju 'n'f7mm '1.1 sr~us ( 996l) j11U-7nn 

r~m'Tm'Tfm( t7Jq"'~wftl1uJ'fnm"'pwnw dqJJ 1nurrm'f'Tro "''fFm:, 

-J m nfl m pm:, 'fin qu pw"' mll q:, 7J md ql 1 p 1 /(.U J'T 11' 6[ ~ pw p 
-Bmpl Bt/£1F~u7JJqljtnj' 'filmpmB 'fdmUJ Jwfll(.mdmJwf du 'n47 

_, m "''~ BiwB JJq "'"'~ur £lwd'fnm"'Jnun~u ( fifi6l) 'f7'fpu p'fnilm fl 
''[J ''b :m'fBmu1U"'qu '1.m1Jm'fp'fil "''I p~u"'mf'Im "''fJu '(JqJ6 mf 
-JJIJdqJumn 'Jqmqb) puBu6'fp 'fJqJ6 'J pwpJmmmiJ J11tll(.tnrym"' 

-pt/:-; 'J111'fBmJbtjp 'fdq"'m"'qpq1'J "'ml]m'fp'fil pwmcf;mlb'Itn7 



J; nrl'luw':wpJwu U[f'll'fn t~m ~ 'lntpu qw[pu lbnUbppy ubt:wt/_

Ubpp cludwuw~ , ~wtl' q.bmbpp •[wpwpn tJUbpp { bmuwu.pm[ t 

ffbp <: wzt/_n tJUbpnt/_1.w1~w~wu UUl.-p J;pwpfuwJpu zf't.wuubppy 

wJbU mwpp q.bmbpf! 'lntpu bu pbpmJ Jnm 20 JMpnup Jp 

zbpm: ffbfuwuf4w~wu Jf! qpwypwu zwm pumbuupt/_ t U.pl.tb[

JWU 4n•[~wuntJ t 

lf(aot OlOPSU.Sflt. UVI-PU.BJlU. 

Spnllfnu!pbpwu ~w'ltl'•[w.t f, {pJuw~wuntJ wq_nmpy' 

(78 ,09 %) u pptj_w.tufoa' (2 0,95 %)t ffuwyw.t pntnr q.w'lb 

f'l! Jpwupu 1 % -py ~l U[W~wu bu , npmb'l {pJ~w~w·ul! wp

q.nuu f, ( 0 ,98 %) u w.tfuw{J{Jntu ( 0,03 %)1 Pwap qwq_bppy 

~wu uwu t.f'WJfU q.n[npzpUbp' {wpjntpbpnp'fw~wu mnltnupy 

Jpu1u 4 %, Jp~pn opqwupq_JUbp , ·.pnzfo , !ppmnuyp'fubp t fff!P · 

Un[npmf! Jp ~nlnfo'lwl upumbJ f wbpnq_n£1 

s utppb I' t t; nrzp J b t. U[W{'ntUW~t/_ II'£ oqp ~wq_ J /!" U.Jumb'l 

w.Jfuw{J{Jilf fJWUW~f! zwm f, U bppbJu { WuUnLJ f, 2 % -p , qn

JIIL{JJntU mup .Izmw~wu qwq_w.fnfuwuwltntfJJntu <: nrzp L. O'ff 

Jpt.fL z 

fff/fJn[npu;WJfU mb'lntJubpf! ppbuy Jbt. U[LUpnt'iJ.W~ntJ bu 

'lwuwq_wu tnL<}t/_w.t u1nt{Jbp nt qwqbp, npmbrz <:pJuw~wu 1n

'ubpf! Jwuuw~yntJ bu WJU ~wJ WJU ~bptl[ t ffbpJ.pubttwjpU nt 

WpUW'fUI['dWJpU funuowt[ wumwttUbpp q_nuwubpntJ .rpuntnr

lnUIJfU mbrzntJubpf! { wJbtl'wmwpwp wwpntp bu, WJUmbrztn L.t

•/wc} 'iiJn tflbpp .pwuw~l! lP wuy'untJ 20 tfq/t, pu~ ywJw.pw1pu 

~LfoJw!f bp~pUb[mLLi t;!w tl. wfu wuyUntJ ~ 300 JqfL: 1. . 1. . Pn

qnJWUp <: bm { wJwmbrz J bp nwnLJUwuppnt{JjntUUbpf! ( 1964) 

,fJIILJB uJLfbypu , np l.w!~w~wu UUl. - ntJ J{Juntnpmw1pu mb

tznu!U bpp 2ftbpp JpUbpw[pqwapwu mwmwut/_ntJ f, 20-200 

Li'q/ l Jft.u , f!U'I npntJ u~wmt/_mJ ~ IIL'l'lwd.pq qnmpw~wUttt
flJ II LU pu l. utbu J pubpw[pqw ypw JP , w JUUfbu ~l .pftJpw ~wu ~wq

Jp mbuw~bmpy t lJ.pwpwmJWU 'lwzmntJ 72 uqfL, Jpt.ftu pwpJ.

pntfiJwU thtt~tbpntJ 50 uqft , pwpJ.p tbnUbpntJ ' 39 tfq_it. t.f'bf'l! 

ntUbu fln tJL {J{Jnt u l_bq_n.p nbw~ypw ( pH' 6,5-6,8 )t l.wupw-
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Ufbmnt{JJWU wuJ.pl.wt.pbpp Jfot.fou .ppJpw~wu ~wq_J{! t:bmUJWL 

ll[wm~bpu ntup. 

- - -
,'b.u-u. 

l 
I' 

h.~, ·-
f.r j!IU• 

'bw~e 

72 

··--··---· 
I U.{'mw-

pH ~~'"I"'Jw'b Na·+ l\ · 
J.l.e_ 

I 6,8 I J'l .'l I 3 .22 
'''l'- 1;1t1 0,14 

- ··----- - - - --- -

Ca" J'l1 g· · Cl 1 S04 " HCO' 

\ 

8 • 62 !1, 1 \ 3 • 55 I 1 • 9 
1
31. 73 

0,43 0,09 0,1 0,04 0, 52 

3 

ffbp <:w zqntJubpns[ U.pwpwmJwu 'lwzmp "- zf'!wllfwmp 

lbnubpp s[_pw Jpltl.L. 1400-1600 J pwpJ.pntfJJntuUbpntJ 1 qtf
2 

s[_pw wJbu mwpp mb'lntJltbpp { bm Jpwupu {Jw.fs/_nLJ bU 

NaCl 3-4 m, Na 2S04-0,5-0,8 m, CaS04-0, 8-1 m, 
Ca(HC03)

2
-15-1 7 m, Mg(HC03)2-3-4 m : U.Jullfpuns[_, 

jntpwpwUl_JIIL[' 1 qtf2 uwwumJ ~ 20-30 mnuuw q_wuwq_wu w

'lbf"t UnLJU ~wpqp mq.Jwlubp uwwyt/_bt bu fl.numnt/_p Jwpq_nLJ, 

SJw'u-GJtuUntJ l;_ WJL t/_wjpbpntJ nLf'fZ t:bmwq_nmnrzubpp ~n'l-

Jpy t 
Untf_w.fuJw Zf'lwuUbpmJ J'fJltntnrmwJpU wb'lntJUbpp t.f'P 

Jb'l zwm bu Cl' k Na· tn'bbrl!' ~um u.. u. . 4n[ll'fjUiciUnL 

ms/.Jwt'ubpp Uu .tnt/_p w.fbppu {Jw.f•[ntJ ~ 60 m/qtf2 
q_wltwq_wlt 

w'lbp, npnuy Jbc} Jwul! .tnt/_wjpU .twqntJ ntup , p[npp .pwuw~l! 
wuyltntJ ~ 100 tfqft= b{Jb JbttMm[Jwu zf"lwuUbpntJ zwm bU 

.f!lllf'U IlL uwmppnLJf! , WU[Ul ywJw.pwjpU bp~pltbpntJ q.bpw

ltznmJ bu t:p'fpn~wppnuwmwjpU nt ~wlBpmJwjpU j~Ubp(!t 
flpnz qpwuw~wuUbp w.J'u l[wp.tpppu bU, np nnpp'fUbpf, 

m unLL!pwwubpf! «yp~Lw.Jpu w'lbf' » bu iL mUbu .tm[w.Jpu .tw 

q.ntJ, wul!u'l <:ww zf't.wtlfmnt.JUlf Jb'l bu pJU[nL£s[bpp'£w9fow.Jp 

Jpt.nyns/_. wjupf.t.p•U OfJWJfU q_wuqt/_wc}Ubpp zwpcfJwu f!ufJwy

pntJ wb'lw.fnfut/_ntJ bu uwu o'lmJ qmu:[n'l Jnubpf! t O'fp Jp-

1nynt/_ q_wuwq_wu .ppJpwl[wlt ~lbJbuwubpp · Jpqpwypwu Jb~ 
qbn.ppJpw~wlt uzwuw~mfi.JnLU nt!Upt l.w!~w~wlt UUl.-ntJ WJU 

l[wpq.p JpqpwypwJp <:wpypu ~ ut/_ppt/_w.t Jbp Jp <:nrl'[w.tl! 

(1965 ) , npmb'l ~wppnuwww1plt <:n'LJuw{ wpJwu ~b'l"-P wnw

ywyntJf! t.f'pwclwUWJfU zf'lwltltbpntJ ~WU[t/_nLJ ~ O'fWjpU Jp 

q.pw 9 frw JP t; b U1: 

111 



.f?wJfrtbpf! -';uftwJwftwfJ wzfuwU7wf!p h'iJ ftwU7Wpnttf [Wb'f

zwf/>U71Jbpnttf f!JnLfJbpfr U7brzwzwprfp Jhy_1 bftwU7t/_h[ hfJ 'fhll{

php, hpp Ijtnznt 'fmfJnpfrfttbpf! -';uftwJwftwt w'[hpwunLfJJnt'h

Hp ht ftwU1wpbf, Jbft wu U7brz huutb9phl ht U7brzw'fmfuwa 

'b JntfJh f'f! : U. J u ftw p '1/r ,J h fuw t /rft w ftwt U1 hrz w tftn fun tfJ! n Lbf! fo I1 -

U7btu /rt[ ~ cru'bw UfWU7W Jfrh hpftpthpnul 1 

l.pwpfuwJfrt zPY.wHhpnul O'f/r Jhy_ JnLU7[2 ht 'l"fTUnttf Jbu 

pwhl(lftn.fJJwtfp 'fwrzhp, tlnfufrp, LlfJhntnpU1wJfoh U7brznttfthpf! 

w!'l zPY.wlt'bhpnttf ntthh fJfJnt nhwftofow b. tlfothpwlfr'Lw9fowu 
u.·h.ohnttf ~ 25 tin! [. wpU7w•ll.rfnttf ht H CO N SO S 

T 't.l' 2' 2 1 2 ' 2' :~ 
C!, . H2S, HCL B(OH)3, NH3, CH3 b. WJLhl 

. llfJhnlnf1U1nttf J Plff'W!Jprw ftw U1rupt/_ nttf t t rub. q wh wqw b 

fthh'lwhfr opqwhfrqJhhpfr J/rf.nontf' fJnlnththp, Jnphfu, tlfoftpn-

0{''/t.U''bfrqJthp b. WJL'b. upw'bp -';wqwpw,[np ftfotntlhU7php ht U7b

rzw'f11;funuf pfrJfrwftwt 'lwtwqwt tlhJhtU7thp, Jwuhwftenuf 

~lh,J'ht U7th pfr .t; wJ wzfu.w p.t;w J/rh Zf1f.W UfU11JLjU7p'b I 

{LfJprfz.wf/>U7 ntJ pp J pw qwfJ t[ hJ h'iJU7'iJhpp Jpqpw !JpwfJ UfW J

Jwf!wtj_npt/_wt} t wpblfwfthwJfrh tHplfpWJntf, f!h'l npnttf wph

q.wf[ftrwjfrf, tHplffrwh Llht'lw'bfr oplfw'bfrqJhhpfr J/rf.nont/_ t thp

'l"f'Unuf lw'bnwf/>U7/r '[pw 1 flppw'b tw'bnwf/>U7nttf ftbt'lw'bfo 

UjntfJ ·1_~1n Lfr'bfr, 'uJhpw'b wtfhtfr wpwlf ftt/rhfr hpw pwJPI!;IJ

Jwt "lf'"!Jhuf!, zwU1 fttfr'bfr wqwU7 tthpqfrwt, fouft tfhf1Y.p'bu 
11
/w!Jwf!w,[npntJ t Jfrlfpw!Jfrw!fr phU7b'bufot/_ntfJJnLhf!1 lJ.Ju''IP

um[, tru'bnwf/>m(! 'lfrhwtlfrftnpht wHwtf_wuwpwftzfon Jfo ufoumhJ 

t, "f'f! .t;wpnwm t wqwm ttbplffrw!nt/_1 l.H9 WJU tHpqfow'b ~l 
tfwu'bwftonuf { wUfwp'bhpfr -';nrzti'bw.t;wptftwtf!: 

Swpp/;p mfrUf/r truh'lzw:f>mthpnttf mwpphp t Jfr'ff1W!JfWJ/' 

fr'bU7b'bufr,[ntfJJnLhf! b. Jfrlfpw!JfrWJp U1PUff! 1 bfJh fun'bwq wph -

1[wrpwpd.thpnuf fr'bU7h'bufrt/_ ~ fthtuwpw'bwftw'b nt f.f1WJp'b Jp

'l{'W !Jpru'iJ 1 W 11
/ W w'iJwuf WU7W jp'iJ hpq{t'iJ hpnttf p'iJmb'iJ upt/_ { O'fW ·

Jpb , J h fuw'bfrftw ftw'b ,j Plff1W 9/r w'b I {w'b nw:Pmfo qhnpfoJfow ftwft 
1
f1U {'lfW !J'f w'b w umfrb.wt /r w J h'bwlwtf w qntj'b l wtfo.whfozf! fthhuw

~w'bw ftw'b Zf1Y.W "fLntJLJLn/r 'b J wu'bwfton 'l 'b JntfJhpfr prw'bwft'b t t 

~JU lwtfow'bfrz'b L np !J"LJ!J { mwtfou lw'bnw:f>mfo 'lhJp[!• 
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.ln'l.lf'VU4UPlfU'V '1b'l.btl.fl '1-bn-Hlfl>U'V 

(d,nrzJ'bw.t;wpntfJJnLh» pwnf! fJwpqJwtt/_wu ~ qhpJrw'bwftwb 

ccVerwittrung;; pwnfo!J, nnwhpht WJ'il flwpqJwbt/_n<J ~ 

ccBbiBeTpHBaHHe»l l.nrztFbw-t:wpn<fJJn<'il wuhJ_nt/_ -t:wuftw'ilntd hbp 

WjfJ hpUnLJfJf!, hpp wpdWU7W'rW'iJ WUfWpfJhp(! Wf1U1WUp'iJ Wl[_

'fWqfJhpp wq'fh!JnLfJJwh mwft fthpUfwpw'ilwtfonfut{ntd h'il: fi.nt

uwftwb lfpmwftwh . 'l!'wftwhn<fJJw'b Jhy_ pwqJfrou hztfhl ~ WJ'il 

Jwufob, "f' ((BbiBeTpHBaHHe); mhpJfrbf! lP wpmw-t:wJLnntd 

-'; nrztFtw -t:wpJwb hpb.ntJfJp -';foJbwftwb foJwuLnf! (P. P. f!Jnlfo'bnt[, 

1934, ~J. "· ufrftntwb., 1948, u.. </.. f!JnbnJwpb., 1946, <{. </,. 
IJ.nppnt/_ ntuftfr , 1964 b. ntpfozbhp )1 UntJ'ilf! ftwphlfr ~ wuhl bwb. 

.t;wJhph'b oqmwq.nput/_nrz ((-';nrztltw.t;wpn<fJJn<h» pwnfr hftwm

JwJp: l.wp!Jf! bpwhnttf t, np -';nrztF'bw-t:wpn<fJJw'il mwft .t;wu

ft.whntli tfo'b -';foJbwftwbntd WUfWpthpfo pwJPwJJwt Uff'"!Jhuf!, 

hnp JftHpw[thpfo ufr'ilfJhq[! l~f' JmhmJ -';nrzJ'bw-';wpJwt n[np

mfo Jhy_ : </.hf'Y.frh rlwJwbwft'ilhpu -';nrztihw-t:wpn<fJJw'b tfonfuwph'b 

Olfmwqnp(/nttf H «.t;pUfhpqh'ilhq» ftwJ ((.t;pUfhpqhtwJfoh Ufpn-

9huhhp JJ, npb wnwy_wpfthl ~ IJ.. b. fhhpuJwhf! (1937)1 Uw

ftwJ'il ((-> nrzJ'iJw-';wpntli J) pwn'iJ WJ'flpw'fl WdiJL(' ~ tftnh[ ruz

fuwp-';wqpruftwfJ 'lf'wftw'ilntfJJw'il Jhy_, np 'lrf,[wp ~ wJ'il tfon

fuwpfrthl Jhft ntpfoznl[l lfh'ilp oqU1WlfnpUh[nt/_ WJ'f mhplip'bf!, 

bpwb U7W[pu htp wt/_htfo [WJL foLlwuU1' "l JfowJ'il WUfW(Ithpfo 

-t: nrztF'bw l;:wpJw'b-pwJPwJLlwb Uff'"!Jhuf!, WJL bwb. npUfhu 'ilnp 

J pfJh ('WffJhf'p U p'iJ jJhqJ W'iJ Uf f''IJ !JhU {!I 

IJ.ptfwutwftwh WUfwpbhpfo t/_hpwtfonfun<df! wpmwufob wq

'lwftthpfo wq'lh!JnL{JJwh mwft ftwmwpt/_nttf t Lfrflnuf/>h{"'WJ/' t/_h

ppb zhpmhpnttf, npfrh u. . b. 9JhpuJwbf! (1933) wb~w'bntd ~ 
-';foUfhplfh'ilhqfr qn'bw 1 P. P. f!Jntfrhntff! (1934) bznttf t, np -';nrztl

bw.t;wpJwb fthrzb.f! Lfrflnuf/>hpwJfo t/_hpfrh Jwub t, npf! ftwqli

:[wu t rfwJfltfrwapwJfoh nL JhmwJnpfl>wJfo'b WUfwp'ilhpfo tfofupnt'b 

Uff'"'l.ntftm'ilhpfr!JI P'illUfhu mhuhntJ h'ilp 9JhpuJwbfr -';frUfhpqh

'bhqft rzn'JJwJfr IJL f!Jn[p'flnt/_p -';nrzJbru-';wptfw'iJ ftb'lUf Jhy_ U7/U['

ph pnLfiJnL'iJ lftw I f/} n tfo'bntff! .t; nrztibw -t: wpJ W·'il It h'l Uf! pwrfw'bnuf 

t 2 qnhwJfr' 1. -';nrztibw.t;wpJwb qnbw ftwJ Jwpq, 2. rfwJw 

bwftwftfrs .t;,'lJbw.t;wpJw'b fth'lb.l l.n'lJ'bw-t:wpJwt qnhwJfo 

-';qnpntf/JnL'bf! f!ULn f!Jnlfobnt[; .t;wu'ilnttf ~ 500 JhU7pfr: 

11 :J 
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ln'lJfJtu{wpJwf, 4bqh.fr hJmflw*h.it, 4wq_J{! mwppbp {b'l.fr

fiw4fibpfr 4n'lJfr9 mwppbp d.h.n1_ I; mp1_n1J, UIJU {wp9n1J qbnh.11 

JfrwubnLfJJnLb lit-Ult UJu"{bu, oafrtiw4, f!UU1 f!Jntfrbni/_fr pnJ{!p 

mbuw4fr 9wJwpwJfrb bumqw.J-pfibpf! JutbnLJ bf, {nqtlfiwt:t.Jp

Jiwf, 4bqh.fr Jbt, Jfr pwfi, npfrfi bp4pwpwfitbpf! wnwpf/mJ 

bfit Gww {bqfrtiw4tbp (l/,. </,. 'J.nppn1_ntu4fr, 1954 h. nLpfrzfbp) 

{n'll! wbp_ti.JmmJ bf, {nqJlfiw{wpJwfi 4bqh.fr9 np"{bu wnuJbd.frfi 
pbw"l.wmJw4l#t, JwpJfrfi1 

lfbfip qmfimJ bfip, np {nqJfiw{wpJwf, 4bqh. wubtnt/. "{bmp 

I; -\twu4wfiwl rfwJwtiw4w4fr9 {nqJfiw{wpJwf, 4bqh.f! Jfr:filh. 

5-10 J {wummfJJwJp, np·mbq, mb'lfr bf, nLtbbnLJ mwpb4wfi 

tbpJwumfrC.wfiwJfrb U1UlutU1bmJfibp1 Uqblfr funpf! zbpmbpnLJ 

hnLJh"{bu mbqfr I; nl!tbbnLJ W"{Ulf"bbpfr 1_bpwtfrn/unLJ, npf! 

"{butp I; tlm9tbl {/r"{bpqbfibq_fr q_nhwJfr Jbtt lnqf! "{butp I; 
qfrmbl, np"{bu {nqJfiw{wpJwf, 4bqh.fr wJbfiw1_bpfrti Jiwuf!t 

lfr"fbpqbf, qnf11wJnLJ fibpph.fr9 1_bph. pwpd.pwfiwtfru Jb.J-w

hnLJ I; Ul"{UJptbpfr qfru"fbpuJwf, wumfrC.wf,l! h. mwp•w.J-n<fJJw'il 

70 %-l! qpw1_nLJ I; "fphq !pwq[!, Jfiw9w.J- Jwul! qp·w1_nLJ bf, 

{bqnL4 h. qwqwfiJwf, !pwqbpf!t UJu qnfiwJnLJ tlfrfibpw[bbpf! 

4bp"fwpwfiwpnfui/_nLJ bt•wJfipwfi wpwq, nppwb Jb.J-1; mwppb

pnLfJJtiLbf! w"{wpfr pJnLpbqw9Jwf, "{WJJwfitbpfr nL {p"fbp

qbt "fWJJwf,fJbpp Jfrt/.i.1 lp"{bp•qbfJ "{WJJUlbbbpnLJ zwm Wb-

4LUJnLb bf, wpfruwl qnhwJnLJ pJnLpbqwsw.J- {wwfr4wJfrb 
u U1 pnL4utnLpU1 Jn1_ Ul"f UI phbp[!t 

lnqJfiw{wpJwf, 4bqh.l! wnwp_whnLJ I; Jbfuwbfr4w~wfi, 
pfrJfrw4wfi h. pfrnpfrJfrw4wfi wq'lw4tbpfr Jfrtn9n1_, npmbq zwm 

4wph.np tizwtiw4nLfJJnLb mbfr p_pfr w1141wJnLfJJnLh[!i . 

P. P. f!Jntfrfin1_e qwpqw9tbtn1_ frp frqbwtbpp t:nqtffiw{wp-, 

Jwf, mbunLfJJUlb UJu"l.wpbqnLJ {wfiqmJ I; UIJb {bwh.nLfJJwb, 

np {nqJfiw.t;wpJlwf, 4bqh.fr qwpqw9Jwf, Jbp_ 'wJbtw1:frJfiw4tu

f,l! rfwJwtiw4ti I;, np pn[np mfr"fbpfr {nqJfiw1:wpJwf, 4bqh.

fibpf! "{bmp I; 1_bpp_frfi 1:wz1_n1_ {wufibf, wtfom umwqfrwJfrbi uw 

pwumnpbt fiubJwdhnLJ I; {pqpn4LfrJw1w/t-wfi "{WJJwfibbpfr 

qbpf!t </.bf12frb rfwJwfiw4fibpu {nqJfiw{wpJwf, nLunLtfbwufrp

Jwf, wu"{wpbq11LJ 4nLww41_w,J- hJmflbpf! {wtlnqfrl 4bp"{nq 

9nLJS bf, 'lnwtfru, np f!JntfrbniLf! /unznp d1:UnUIJnLfJJnLhhbp Jw-
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wnL9htn1_ 1:nqJfiw1:wpJwf, wbunLfJJwb umbq.J-Jwfi qn['·.J-fr11, 

WJhnLwJb~wJh/r1_ LUJIJ. 1:wp9n<J frpw1lw9fr J_/;, npfr .t;wJwp ht
fJ.tup41_b9 pfifiwqwmnLfJjwfi (1'. 'J.. Ubq{b94fr, 1942, '1. fi. 

{n~l,wzni/_, 1958 )1 
TfwJwtiw4w4p9 "l.wm4hpw9nLilbbpn1_ 1:nqJfiw{wpJwf, 4b

qb.fr · JnLpwpwfiun<p mfr"I qwpq.whnLJ I; frbphnLpnLJb 4bp"fn1_ 

/,, nLL/r Pf' mfruinJnp!p mwpf'bl'f!~ ~wpqw9Jwfi f!,bflw9pn<J 

mwpppp mfr"l/r t:nqJfiwt:wpJwf, 4bqb.fibpf! 4wpnq bf, Ul{'WW

pfrb 6.4ni/_ fiJwfiqbl JfrJJwfi9, uw4wJb {bwwqwJnLJ WJ'f fiJw-, 

bn<fJJnLfiLbpf! 4nf'J_nLJ bf, h. JnL{'WpWbJ_JnLpf! qtwpqwhnLJ I; Pl' 

n<qfrni/_t U.p_wpw4wti U.UU2-mJ qwpqwhnLJ I; {nqJfiwt:wp·Jwfi 

wifrm mfr"l.l! ; wJumbq p_pwJfrb tn«fnLJfJbbpfr nbw4gfrwb fl{JnL 

/;, wl4wlfrw4wfi ni 1:nqwl4wlf1w4wt Jbmwqtb['f! 2f'bf'fr Jfr1.n-

9n</_ t:bnwunuf bL, .t;bnw'iiniJ I; 'iiwh. ufrlfr9frnLJf!, mbqnLJ J'iiniJ 

f,'j, b(r4wft/r nL LULJnLJpbpniJfr opup'ffibf'[!I (j,f'LU{'LUWJUlb qnqJW

i/_npnL{JJWb Lwfuwtbn'iiwJfr'ii zf'fwL'iib{'nLJ 9wJwpwJfr'ii 4LfrJw

JIW4wL u1w1JwfifibpniJ 4wL9frniil[! h. JwuwJp Jwq'iibqfrniJ'ii nL 

J&ntilpf! 4nimw41_niJ b'ii, p_pbpfr nbw49pwb 1:frJpwJfrb I;, utpU[n-

1fnp!p /;£bJbfiw I; 4wwfrniil(!, ufr'iifi!bqi/_nuf bf, JnfiwJnpfran'iifr

mwJfrb fuilpfr 4w1_w1/rfi Jfrtbpw['iib[' t /ifiJ_ll(bu w4'iibpb. I;, LUJU 

bp4ni [Wh'fzw!pm'iibpfr q<wpqw9niil[! l!fifJwfiniJ I; mwppbp· n<q/r

Lbpnt{t flf'pwb /;[ rfwJwfiw4 wb9bfr, Jfrh.bnLJb I;, uf''!'f'LULnJWb 

q.nq.wt[n['n</JJuth 9wJiwpwJfrb UfLUJJw'iifib("nLJ {nqJfiwt:wl'Jw'ii 

4bqb.[! wlfrm umw'1frwJfrb bppbp ,l/r t:wu'iifr1 UJu"lfrun1_, {nqJ

f,w t:wpJwfi 4bqb.fr d.h.wqnpJw'ii Jb'l t:frJfiw4;w'j, qnpd-nb[! uw-

4LfrJwJw4wfi UfWJJw'iitbp'ii b'ii, rfwJw&.w41! UIJUmbq Lf'W!JnL-

9/ri_ q.npJnfi /;1 

lnqJLw1:wpJw'ii 4bqh.fr qbnpfrJpw4wti '1wuw4wpq.Jwfi 

1:wp9bpni/_ qpwq1_bt bf, P. P. f!Jntfr'iin1_1! (1934), 4. Ji. {ni4wzn

ilf! (1956), U.. Ji. f!JbpblJwf,l! (1961), If. U. <J.lw'lnqulfwJwb 

(1960, 1962), </,. </,. 'J.nppn1_ntu4/rfi (1964) h. nipfrzbbp. 2wJ-

4w4w'ii UU2-niJ LUJ'f niqqntflJwJp wzfuwmw'ii.[!'iibp 4wmw['qw.J

b'ii Jbl' 4nqilfr9 (1965 )1 

Lt . /•. {ni4wzni/_l! {nqJ'iiw t:w['iliw·L 4bqh.fr '1wuw4wpq.Jwfi 

1:frtlpn<J 'fbnul I; qn'iiwJw4w'iinifiJ1niLf!, umnph. pbpqniJ b'ii 
1:nqJ'iiw1:wpilwf1 4bqh.fr mfr"l.bl'l! f!UW 4. Ji. {ni4wzni[fr (1956)1 
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~n'l•fbw r.w{'dtu'b 
/l/;'1/,.f '1/;nl'f

Jf•w~w'b "'P"l/;l'C 

Sf•u[nJnl'fJ> 
mwl'l'/;l' 

I 

u.'il"'"'"~ s 

,. _____ :__ __ _!__ _______ _ 

.,ffJn•[b'bwJp~• H, AI lJ.n.wf_'bwJ/•'b Jf,'b/;l""['bbp b5o i!h 
( pb~npwr.wu,.fw6} ofn.f.n{u•fwlt t 

Ufwtfurw-~u .. fwJf'~~ li, AI, Fe, Si AIJ03-f, Fe20 3-f, SiO"-r r.h
pwur'bbpf fuw"~'"' l''l~'bl'' 'b[•wb 9 
wltw~'91'"l~'bl'C' 1Lwnlf'bf,.nfr, 'bn'b
urpn'bfurf fudpp WLJnLtfn-f/>bppn-

Ufu•tfurw-~w{'pn
'bwurwJpb 

Ca, Mg, (Na) 
uflp~wm'b/;p /,. "'JL'b• 
'lwtsfnufp lt. Jw'l'b/;'lf•nLtf/• ~wp
pn'bwur'bbp, Fe203·/•• Al ,Oa-/r ~f'l
pwur'bbt• /,. 'bpw'bg wltw'b ,'JJ"'l'bbpc_' 
•fn~tmJnpp[n~opurp 1 pbJ'lbLf,.n/t fuf!.J

l'f9' 
Ufwtfurw-l!lnl'fr'lw- CJ, !\ a, S 'f?tnrh'bbpp, unL[f/>wur 'bbpf• W[~w

lwJpb nL r.n'lwf~W[WJ/•'b rfbuow'l 
'b/;l'fr r,/;2m tnu}.fn'l m'lbr : 
~P'Il'wur'bb[' 1 [Ut urlrl'fr ur'bbl', l'n/!
"P'l~'/;l', ~wndr'b'bbt' /,. '"Jl"'' 

Jft'b-unLL!J>wurw- (C:a, N\g ) 
Jf'b 

Uf""Lr"'w-!J>bl'l'fr- H, AI, Si , 
"'"'JP~' /,. wlfurw- Mn, Fe 
Jf'b 

IJ. 1>. {nt4wznt/_{! 9"'.19 ~ mwtftu, np <nrzt1ltw<wpJwlt ltbrzb

t/_ft .1 11 '1' wpw 'itt.!" '£1 m p Uf p ;; w mnt4 blt m p Uf n J n p!p L l' 4rn l' qw4 wlt 

Jp'i.tbput[ltbp, 11[' up'i.tfJb'lt/_nLJ b'i.t mt/_jW[ [W'i.t'/-zw!pmnLJ ( wrz

JfllUU/4 9 )• 

~n'IJ'bw r.wl'Jw'b 

~b'llt.ft "'''"it!. 

~ fJn'l/;'b r.n'IJ'bw
r,.l'Jw'b ~/;'11.. 

U ftwLfourw Jf'b'-~w
.fwJft'b (ir.w'lbswlt) 
r.n'IJ'bwr.wl'Jw'b 
~/;'1/' 

.U {•wtftmwJf'b-ltwl'
pn'bwurwJ/'~' (r.w
'l/;9wlt} r.n'IJ'bw
r.wl'Jw'b ~/;'1/,. 

Up w tfurw Jp'b•[![ nl' f
'lwJft'b-unL[ f/>wur w
Jp'b 

Uf•wtfmwJf~r -f/> b
t•ftmwJ/•'b 1.. wLf
urwJp'b 
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ll. 'I J n •- u ou ~ 9 

U.ulwl''b/;l'fr mn.wf_'bwJf'i.. Jft1rbc•wt'b/;l'C' 

~ P'll'nrfrurJl"'l''j,/;l'• ~Wn[p'bfur , "f."tf''l"l'"~PfJ, nbutfr
n[ nurfr, Jn'burJnl'Plln'bfrur, I'/;J'l/;tf•ur , ~"'~'"'l'"~'P"'• 
'lwllnLw'lfur, wunf/>w'b, tfrJn'bfrm, r,P'Il'n :.b ,fwurftur, 
•/frlfw'bpur• 
'lwt9P"'• Jw'l'b/;'IP"' • 'ln[n.ffur, w~•~bl'f"n• 'lP"l"• 
un'lw, ~wntf'b{our , Ju'burofnt•flln'bftm, pbJ'lbLirur, u/;
l'P9fur• 

U..1u mpU[[! j11Lf'w ;;wmnt4 ~ mnt'i.trl-l'w.lft 'lnltw.lftlt, l,u/1 nt rz

'lwJ.plf qnmftw4w'i.tntfljw'i.t Jb2_ pwpJ.p lbn'i.twjp'i.t 21'2w'i.tfJhpft'i.tr 

{], .1 u m b rz ;; ftt1ltw 4.w 'it n ,,J m b 'lP ~ nt'i.tb'i.t ntJ w Uf w plt b l' p ,; b fuw

ltft4wqwlt ;; ,,l,Jltw<wpJwlt Ufl'n9bu, uwnltwJw'i.tftpwjplt <nrzt1-

ltw ·<:: wpntt1 : !Jb'i.tuwpwltw4w'i.t Uff'119bultbp[! fJnLJl blt wputw

t::!Wjmt/_wu 9w ur• tbpJwump'&wltp Ufwm-G.wnnt/_t !lJbni! hp4wpw

mh ~. <nrzJltw<wpJwlt w4mfttl JwJwltw4wzrtw'i.tl! zwm lfwpb. 

~~, l!ltlfw'fLLf! 3-4 wJltU, Jltw9wu JwJwltw4 lfbmftltl! ww

nwu t, <nrzt1ltw<wrt1w'i.t Ufpn9 bulthr lfrbfJb t4w'i.t: 
Pb4nrw;;wmt/_wJ WU[W[1'i.tbpp mutp!WqJwlt ll'2wltltbpntt1 zwut 

JI1L[1W;;wmrn4 I; ((wltwulwmw.lftlt Wj{'t/_wup'i.tbpp !J hpltnt.lfll!' bpp 

.wUfwpp Jw4bpltnt.lfJI! uw u4tf_ntJ ~ Jntq Cf11Lj'i.tp if'w.lln'lt fJw

rzw'i.tfJnt/_1 4wf'ubu pwputph411f1f! "'W.IlnL'i.t Uk lthp4ntf_ qwq4t/_wq 

[p'i.tp : U..l'l-UffUf bpltntjfJ lt4wmt/_ntJ ~ l.w.14w4wlt UU1.-p pwpJ.p 

.thn'i.twjp'i.t 'lwltcf'LwultbpntJ' <pwjp'L WU[W[l'i.tbpp •[pwt uJwlt 

w .ll''[wup'Lh pp uw lfnLJ L' •L b p2_ltw4wltwUfbu n pnz•L w<t ;_I;. [!Um 

bpltnt.lfJftlt, pwpp Jh2_ '1-w'i.tqwrz 4hf1U["t[ zl'2wltwnntfJJnL'i.t 4w
mwpnrz 2_11Lf'l' '1-bufp Jw4bpltnLJfJ ~ '1-ntpu phpnuf bp4wfJp nL 

Jwltqwltfo opuft'l-'i.tbp£! 1 npn'i.tp 4ntmw4t/_b.tnt/_ lfwunt'i.t Jw4bl'b

t/_nt.lfJ blt umbrzJntJ. w.1u '1-npJ-ntJ w4mftt/_ Jwultw49nLfJJnL'i.t 

11 Lh blt J f 4f' fl 0 (' lfUI ft f '[ J'i.tb ('['I U' b [1 /1LU taJ'i.t W U f (' rt tfJ j rt t 'i.t 'it b (' (! 

( 1957) 9" ' .19 blt mwlftu, np 4w.IJ-w41! ltu ,J.wultw49"'fJ.Int'i.t nt'i.tp 

pwpbpp t/_pw ifw.lln'lt Jw4bpltnt.lfJ'i.tbpp umbrz<tt1wf, Jb2_ ( 4brzb-

t/_ W j plt !pnL[ Cf11Lf' pmltb (')I 

2. U'flwt]tmw-4wl[wlltG finquGwfiwJluwG 4hqlt 

U..1u mpU[mJ <n rzJ'Lw,.,wpJwfJ ufrwlfrmw.lfrlt Uff1"'1-"'4mltbp[• 

-W nw2_wlt n ,,J b 'it w .1lt ,J w u b pntJ, n pm brz lf" .l"'fJ .1 nt'i.t nt'i.t ft p w pb

fuwnlt 4Lft,fw lL pwt/_wpwp fun'i.twt/_ntfljnL'i.tt l.nrzJltw<::wpJwlt 

Ufl'"9bultbp[! Wjumbrz f!ltfJw'i.tntJ b'L pwtf_w4wlt bnwlt'l-'nlt, mb

'lP ~ nt'i.tbltntJ 4wt/_wjplt 'i.tjntfJp 4ntmw4ntt1t 'Intmw4tf_nrz 'i.tjnL

flbpp Jby_ Jbu mbrz b'L qpwt/_ntJ bp4pnf''l-w4wlt, up'Lflbq_tf_w<t 

1 Ln'lJ!Jw-':mt"iw!, wllurp</_ dwJwLw4m2rtwLL mJL cfw,fwLw4w zl'twf•l• t 
mwp</_w l'LfJwspn<J , lrt'f' q/;mp!'l' w'lwm t C.Lw<lwtHf"<JfJ{•s h qpn<Lmf• Jbt 

ljwpn'l b!J !t4mm•[Ll rb pJwumfr C. wf•wJf•L or•w4wL mwmw!Jn<JLbpt 
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tf /r L b {' w (u h fl!' ~ wnlfr L frm 1 -': fr'lf'"tP w JLW pL h {' 
1 

q.w ll w nLqfrm, 

tfnLmJnpftlnLfrm 1 phJ'1htfrm 1 npnLp ~n 1_ t/_nLJ hL ufrwtfrmLhp: 

f!uU! 4. P. {n,~wznqfr ufrwtfrmw-~wt/_wjfrL mfrl.lfl! wpmw-':wJm-

1_ w if t lt wt[ w JfrL q.pnLLmLhp nt/_ 1 nptiL 9 ~wqJ nLJ Jw uLw~!JifL
FJJnLL fiLL/;L bpbp funLJp t!frLbpw[Lhp: 

1 . lfLw9"f''1WJpb (nbtfrqmwJpb) JpLhpw[Lhp
1 

npnL1 

Lhplf wJwstf_wJ- bL ~t/_wpsfr pb~npwJfrL .t;twwfr~Lhp·nt/_ 1 'lwzmw

Jfr L l ''{Wmnt/_ 1 tf.wJlwpLbpnt/_ 1 J-wLp tlfrLhpw[Lhpn.fJ: 

2 . Pu~w~w~' ~wt/_wJfrL JfrLhpw[Lhp
1 

npnLp ~wrz.!n,J hL 
~w,[bpfr Ln'f'P '1/rull(hpu f/>(lw~sfrwLbpf! t 

3. UfrLq.hLhwfr~ b. tll(/rghLbw!rq " 1. ~wt/_wjfrL tfpLhpw[Lhp
1 

npnLp uwqn,tf hL ufrLqbLbqp b. '1-frwq.hLhqfr Uff'"!Jhunu! (hp~w
pfr opufr'1Lhp "' -':frTfpopufr'1Lhp 1 qwppnLwmLhp

1 
unL[!pwmLhp

1 OHfW{ U WJLL): 

U nt[ hww~wL L wjwumwLnLtf ufrwtfrmw-~wt[ wJfrL ( -':frJph

l"'t/. L_ ~'wq.h!]wJ-) -':nrz.!Liw -':wptfwL ~brzb.l! mwpwJ-1_w,} t tfhpd.

w l''l!wL , tuLUfJWL qnmn, tf./upnLL -': nqJfJw-':wpJwL ~brzb.fr mw

pw d-dw ¥, znwLLbpnLJI frL L. Ufbu Lwb. wLmwn_wJfrL 'l.f'lWLLhpnLU t 

8. U~wl~UlW-~WflJ!nfiwmw!~G fin'lufiwfiwpuwG ~li'lh 
U.Ju ~brz"-1! nLLbL mwt/rwumwLwjpL "' ~/ruwwLwll(wmwJfh 

zNwLLbr•f! , npmbrz funLwt/_nLfJJnLLf! pfrl. t : U.Jumbrz opq.wLw

~wL ~'J"LfJbpfr ~fiLLn~~JwL Uff1"9hu t L~wmt/_nLJ b. -':wtlwfu -':nL

tfnw fr pwLwftl! -':nrzn,tf -':wuLn,J t BOO m/fim : f!um '{ . lJ. . 4n1_

FJ-WJ/r (1954) -':w zt/_nL.!Lhpfr !"'f'WpwLun'f' ur;wpfr pnwwftwL 

t!Lw!J "f''1Lbf'fr9 -':nrzfr tfbp_ t!nLmp bL q.npJ-n,J 1000-1200 4q 
tlnfupwJfrL t .tb.!bLmLbf1 1 "f'f! 70 wLq.wJ zwm t mw!lfwJp qn
LwJfr ~wtfbJwm,: 

Ufrwtfrmw-ftwppnLwmwjpL Uffl"!Jhuf! ftwfu tf_w,} t -':fr?-pn

fttptfwjwltwL UfWJtfwLLbpfrs· mfrUfnJnp!p tthJbLmLbp hL 

It WUJ ""' tf I! I tf UJ u UJ tf p L w b.' J w q.L bqfrn Ltf I! b. uJ-nul PI! t !! u Ln 

{ nLft w Z n t/_/r w J u m /r 1.1( /r ft b 'l b.fr q.hnppJ p UJ q wL t nLfJ J n,L I! 1wL q.nuf 
t ,:;hmb.JW[pbt . 

1 . U.ntulfrL -':bpfJpL tfwjp WUfW['Lhpfr /unp t[bpwtf.nfutlwt!p' 

,:; n 'l dL w -': w ptf tuL 1 '1/r w q.b L bqfr 1 t 1.1( p q.h Lhqfr 1.1( w JU w L 'i.JbpnLU 1 

11 s 

5. UJ1wtJ1mw!J1G-:Jilipp~mw!flG-wlJ1mW!flG fin'luGwfiwpuwG 

lth'lh 

Uw mwpwJ-t[nL.! t W('UWTfW('dWJpL nL tfhpJ.wpb.w'l-wf'OWJpL 

JunLwq wLmwnLhpnLtf' pwpJ.p pbpJwumptlwfifr nL 1f'P w~~; 



mmfJJwb llfWJtlwHbpnuf: U.!ullffruft ~n'lt!Lw~wptlwt ~b'lk ~w 
UUl.lf'-nLJ ' wpL.JmJwL t/,pwumwLnLJ nL {bLpnpwLfr 'lwzmw

tfwJf'nLtlt fil'[JnL nbw~gfrwJft ll(WJtlwHbpnul oplfwbw~w& 
bJnL{Jbp.fr wpw'l f!WJf!WJmtl t mb'lfr nLtbLnuJ "- Jw!f' WUfWf'Lb

r/to ~bnwLnLJ bt pn[np ~bzm tnuh[n'l PUI'l_UI'ff'htbrl!· mb'l_nLJ 

JLnu! bh bp~w{Jfr, IWLJmtlfrhftnLtlfr opufr'ltbrl!' ~n'l_tlbw~wr
Jwh ~b'ZL.fth mwtn~/_ ~wptlfrr "- 'lb'lfrt 'fnLJ'&,: 

9-hnpfrtlftw~wh ll(wmtbztbr bL ~n;_t/_mJ ~/t"ibf'lfhhbq_fr 'Ln

hw!ft WJbutfruft ~wmt/_wJLbpf! 1 npnhp nLbw~ bh ~ntmw~btnL 
pfrtlftw~wt tthtlbtmhhp,, 9-hnpfrtlfrw~wh Ufwmtbztbrrl! Lfr-

hnLJ bt' tlbfuwLMw~wh, !pfrq_/t~w-pfrtl/tw~wh, ~bhuwpwhw
~wh: ll'bfuwhfrftw~w& UfWmtbztbr ~wpn'l bt ~wtlwpt/_bt w

1
t

"fruft tlwhp '1/tull(hpu bumt/_wJptbpf!, ~w,J ~n'l_tlhw":wpJw.t 
> Uff'"'1nL~mtbpf! 1 npnhg Jw~nmfrtbpnLJ ~nLmw~qnLJ bh wt/_htfr 

JUJb(IUI~IUU7"~ bJnL{Jbp, opfrbw~ U7Uifphp gpnbwJftb JhU7UI'l_UJ

J/tb ~nurt>UJ~mtltbpf!t 

:hfrq_fr~w-pfrtlftw~wt ll(Wmtbzhbpf! lf'lWUfwmfr p_pw
1
frt tnL

r},LJfJtbrfro ~LwbnLJ bt Jnth~nLuwr nufbpfr ~w,J pfrJftwljw& 

nhwhfrwtbpfr tlfrp_ngnt/_: Opfr&w~, frhphwtf_wp [Wb'lzw!pmtbpfr 

l'fw gtfwJ L JnL{Jbpf! ~ wuh blnt/_ umnpnmfrh mb 'l_UI'If''L wJ ljw-

t/_wJfth ~n'l_tlbw~wptlwh ~b'l"-/th wJhmb'l ~Lwbt/_nLJ bt L_ Jfrp_w

t/_w!£'1! UIJU ~UJJ UIJb ttbJbbmnt/_ ~Uif'UU7UJ9bnLJt 
of''fUibUJ~wb ll(UIU7bbztbf' bt 1 opfrbw~ 1 mnp!pwtf:wJf'bf'f!• 

UljUU7b'l_ Jfr lUI{'f! pfrJftw~wb ttbJbflmtbf' ~nUnUJ~t/_nttf bfl UIJ'& 

ll(Wmb.wnnt/_ , np oplfwbw~wh hJnLfJbpfr ~n'ltlftg ~twht[nLJ bt, 

Op'fwff.w~wh ll(wmtbzfr opfr&w~ t U.pwpwm1wt '1n'1wt[npnL

fJJwb huquwLbnhwJftL zfp_w&tbpfr ~wppnhwmw1frt ~h'l"-/t Cfn-

! UJ 9 m,J f! 1 npm b'l_ ,j" ~ pnOf'lfUib" fJ_ ,Jfl b f' f! ll( U1 Ul b bz nLJ b b "UJ {-
9 /t n Ltl fr ,J frqp w 9 fr w 111 

•~u 
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1. fipnzht qhnpfrJfrw~wL -\wJw'fpnLf/JnLLLhpfr mfrUfl!' 

2. fipnzht lwL'l-zw!pmLbpfr wpmwp.frL wJh•lffrufr -\wm~wLfrz
Lhpf!, npnLp ~wpn'l b'u ttwnwJhl npUfhu -\nwwlfr l..wtf.wLfrz 

mwppw~wL lwLnw!f>mLhpfr LL mwpphp mfrufwpwLw~wL ful!J

phpfr Ufwm~·whn'l lwLqzw!pmLbpfr Jfrr.LL uw-\JwLLhpfr wL9~ws
JwL qnr•ttnLJt 

3. ITJ wpqw pwLb 1 qb npfrJ frw~wL mbuw~b mfrs .t; wqt/_ wqJnLUT 

lL wLndwl lwLnw!f>milhpfr wpmwpfrL -\wm~wLfrzLbp[!' ~WUf-

1_w,} -\wfJpwJfrL y_phpfr huhpfr, wUfwpLhpfr pwpdp JfrLbpwLfr

qwsfrwJfr -\hmt 

4. lJwq_Jbl {'L'f-\whnLp 'fwzmwJfrh [Wb'fzw!pmwJfrL-q.bn

pfrdfrw~wL pwpmhqt 

•{bpn-\frl!wl fuL'ffrpLbpfr tnL.tnLJ(' .t:Lwpwt/_np t [WL'fzw!p

mwJfrL-qhnpfrJfrwftwL Ufpn!f>frtLhp wL9~w9Lhtnt Jfry_nsm[t 

'1-wzmwJft'll wzfuwmwhphhpfr wnwy_frL tmwtl(nLJ ~wmwp

t/_nuf bL JwpzpntmwJfr'h nwnLJLwufrpntf/JnLLLbp, npnLp wL

-\pwdbzm bL zf'1.wLfrL t}wLnp.wLw,£nL -\wJwp. phnpnz t/_wJph

pnLJ 'fp•[nuf bL Ufpn!f>frtLhr•' u~uwtt y_ppwdwLfrs JfrLl..LL wJbLw

Jnm qnqw•[npntfJJnLLtt, JwLpwJwuL L~wpwqr•t/_mJ bL' nb

tfrh!p{', -\n'lJLw-\wpJwL diLhp(' 1 -\n'lbf'C'• pnww~wbnLfJJnLbf! b. 

wuL: 

ffwpzpntmwJfrL '1-frmwp~mJLhpfr dwJwLw~ wL-\pwdhzm 1; 

~wu1 qmLbl lwL,_zw!pmp wpmwpfrL -\wm~wLfrzLbpfr nt bp~pw

pwLw~wL ftwnnLst/_wttpfr, nhtfrh!pfr db.bpfr nL pnww~wL ful!J

pw~sntf/JntLLhpfr, -\n'lfr mfrtl(bpfr nL qpnLLmwJfrL y_phpfr fun

pntfJJwL , tfrflntnq.frw~wL ~wq_Jfr nL pntuw~whnLfJJwb Jfry_LL b. 

wuLr lJ.JbL ~wpq.fr L~wpwq.pnLfJJnLLLhpf! Jmst/_nLJ bL opw

qpfr •ihy_. -\wmnt~ JwmJwhnLJ qpwL9 t[ntJ bL ,_wzmfrs 4_hps{'

pwrt LJnLzhhpfr -\wJwpLhpf!, lwLnw!f>mw1frL Ufpn!f>frtntJ 

LpwL,c; mh'll! • funpnLf/JnLhf! lL wJLLt ffwpzrtnLmwJfrL '1-frmwp

~nLJLhpfr dwJwLw~ ilzmt/_nLJ t -\wLq.nt9 w 1fru [Wb'fzw!pmw

'ibnpfrJ'frw~wu Ufpn!f>frtLhpfr mb'l{'' wJbLwpLnpnz •lwJpnLJ 

(L~ . 13)t ITJbmp t wzfuwmht f!Umph[ WJLUffrufr Ufpn!f>frt, npfr 

hp~wpntfJJwJp tfrflntn'l-frw~wu ~wq_J[! ;wJbLntpbp LntJhf! LfrLfr. 

thnL.wJfru hp~pLbpnLJ urpn!f>frtLhpf' unt/_npwpwp ~wpil bL Lfr

Lnul : Df/b nwnLJLwufrpntf/JntLLbp wL9 bL ~wst/_nLJ -\hmw-

122 

I 2 l '~ 5 

as~s~ l+ 13. (wiunw!f>mwJpb "1/'n!/>/•LP. ufubJwb eum 

If . l}., 9-lwqn.f.u4wJWJ/' ( 1964) : 

Swrrw4•.,!, - l'uLrf z w!/>tn LLr' 1- ~U""lP w1 , 1/-mpwbu tun~<[P'"l• 
111-tnpwbutura.f.pwL- w4n,Jn,LJW"'P"-• IV -"'""'L1'

1
"4.f.wl, V - "'4 "-"'l ' 

1. Jwjp W"/Wf'bbp£!• 2. pb4nrw' •utnJwb .; ,'lJLw.;wpJwll ft i•'! !J, 

3. 4w.f.wJf'!, .; ,'lJ!,w.;wpJwL 4b'lk (in situ), 
4-tfbiJn"/PJ• 5-wun,.f_f•wl !,um.f_w&J!Lbp t 
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tt,. 14. 

un p w f/ n JI.U !ffltll"ulif' 

Fe·· pH 
.Mn

... Pe·· c:co easa 
bn.I7Lt!'f! !j 

l 
! 
I 

I I . f 

f!UUl 

"'w.lf~1 LlbfJn'fithpntf_, np11it,p (!itrzmittf_wJ bit ;';n'lwqpm11LfJJwit 

uhf.)' 
UPf"'fl'f UJIILitW~[! tf_bpwph[IIILU ~ opq1witw4wit itJnL[Jhppit' 

WJumi'L wnwitt!itw!Jt/IILU bit U711(1!/J[! (fJnLJ[ h. 11ulbq pwJ,pWJ-

1[wJ) [Jwtlfr,p, f:.pJ, ~nujpm <nLUnLUt flwsf WJ'f 1_npu pwlwitng 

!lfllftrz'Lw4f Jfryn9nt/_ wpmW!JII£t/_nLU ~ J;n,Jnwp qnLJitfr fitmbit

u ftt/_nLfl J 11 Lb (!' ;'; b mkJ w l J;w yn p'fw 4 wit nLfJ JW J p. 1. pit m bit u pt[ 

'f"L~twqnpt[wJ, 2. Jhfrit qnLitwtf_nptf_wJ, 3. fJnLJ£ qnLitwt/_np

t[wJ, 4. J;uuzfrt/.. it4wmb[p qnLLwt/_npt/_wJ, !lnpp11(1'f UJIILitw4nLU 

mp<[nLU bit mb'Lb4nLfJJnL'iJ'iJbp wpJwmwJfr'iJ !JLUit!Jp k ;';nqw

pitwq'i.Jhpp 411t£'1P!J WtOUfLU!JflwJ wL!J,pbpfr t/_bpwphpJLU£1 LpL

qbpn {''f u JnLitut411LU Ln[ll[ nLU { fu11itw <[nLfJ JnLit (! 1.. n pu pw lw JP}., 

upumbti11L{ 1. ;_np, 2. [JwpJ, 3. fu11Lwtf_, 4 . .fJw!JI LwmnL4 

'i.izwitnt/_ LzwLw4t/_nLU { J.pwmwp .t: nppqnL[! ( b[Jb WJit 4w ) : 

Sr11[nul ~ itwh. l.PP Jpbbpw£fc£wsfrwL (,pw'l.!Jflw;';wJ, w'lw

t; w J, w'Lf ) : r.J. b9h pn P'f u J"'itw4 nLU mptf_ nLU { ;'; nqfr fumnLfJ JnLL[! 

;_npu pw[w~tii!J ufrumbum( 1. tf.fupnLL, 2. fumwstf_wJ, 3. fufrm, 

4 . ufwd.IILJ[ ' Lwt"P'f ;_npu UJnLitw4itbpnLU utpt[nLU bb LUl_.f!""

mhuwLbLfr itnpwqnJLU.']tlLJLbp[!t UpwL,p bp4pnp'fw~.wL Jwq

Jwit Jp'Ubpw{ubl' bb' Jpbbpw£-pit'fpqwmnpLhp, h. !JIILJ!J bL 

m w LP u J'p 'fpw !J p w J p 11 L 4 nLm w 4 J LU L pit nLJ fJl! 1 PL l_U( b u L l nLU t 
If. IJ.. 9·£Wl£nt/_u4wJw'iJ, Ullfl WrtWJ.W!JflwJ Jp'iJbpw£Lbf1[! !JIILJ!J 

bit mw£1JU nL'Lh4/r!J ~lbJbbmLbpp 4nLmw4nLU[!I Oppitw4, t:p'f

P"'fbmpmfr .t:bm 4w"I'LuLJ t Cr, NL Co, Cu, Zn {£bJbLwLhpp 

(!itwwitppp wn~WJIILfJJnLit[!• 4wl!Jpmp 4wpp11LwmwJpL 4nL4-

ph!JpwUbpnLU 4nLmw4•lnLU bL Mg, Ba, Sr, 4W<'{nLJISI bpvuit

'1-P wn4wJIILfJJ'"itl! 4_4wJnLU { hp4wfJp !pnu!pwmp a,pup'fw!JJwL 

Jwufu, .ifrh.itiiLJL J~Jwuw4 JwnwJnLU t npU(bu hp4wfJp [Jhp

o,pufrz/• ll(wpnLitw411L[JJwL frit'ff4wmnp : 
r.J,bp~pit UJnLitw4f! <[bpwpbpmU { pH-pit, WJit np11zt/_11LU { 

""l'Lwftfr 'fwzmnLJ pH-Jbmpp oqunLfJJwJp, 
r.J. b {' , ;; PlJ LU l U[fl n !pft Ll! ~ UJ q_J b £11 L!J .t; but n LU u sL nLU bb ,:; n 'LP 

qhbbmf. llw4wit t:~~pfqnuitbpp npnzuwit[!, np[! 'fwzmnLJ 'iJJUfu

ltw4wit pLnLJfJ IILLp. tf_hpfLwqwL I;zmnLU[! qwmwpt/_nLU { qw

J b pwf tiz w ~J wit JwJ w Lw~, L n ppq_nfiLhp[! .t; b m kJw l 'iizwitLhpL 

nLbbu' \-- J w Jfl LUUfwpLhp, I- p lJ nLt/_/r W£ t; nppq_nL, E-
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ulwsJw~ lfwJ tunu/_f.wt .<:npfoqn~ , K-lfnunwlfJw~ lfn~ 
sh~mpwsfowJfo ( H a K OllHTe.1hHOJI KOHU.eHTpa U.II H) I IJ.!u ufoJ

qn[Lbpfo .<:bm qwpnrz b~ mpt/_ht ~wu p~npnz Jftwsn tfJJ'"~
Lbpfo ulwsntJ~ nt qmmwqn tJ(!I Opfo~wq , ICI ,S04 o ~z w
ftwqmJ { founu[fowl .<: npfuzn~f! .<:wpumw~ntJ { ptnpnt/_ u 

un tt!/Jwm~hpnt/_, EcoCOa ~zw "u wqntJ { f'LwsJw~ \ npfo rzn~fos 
<:b nw~ntJ { CaC03 u wu~ : 

Pnl"l' .<:npfoqn~Lbpfoy t/_hpsqntJ b~ ~JntzLhp [Wp npwmnp 
III~W[pq~hpfo .<:wJwp1 

IJ.wzmwJfo~ wzfuwmw~p~hpfo~ .<:w1."f''f11L,J t ~w Jhpw[ 
JzwqJw~ {mwUff!• npmhrz ogmwq:npJ-qntJ bft foLl''lbu [wpnpw

mnp W~W[pq~hpfo, WJ~ Ufbu {[ q:pwqw~ •wrzpJntpLbpfo mt[Jwl~h-
1'1!• qwqJntJ bft pwpmh rz Lbp, t[hn~wqw~ U[pn!/Jfot~hp , npnzntJ 

b~ wnw~J.p~ {[hJb~m):hpp 9pJw~ U[UWqwqnpntJLbpp uw .<:

Jwfttbpf!, mpqmJ b~ qhnpfoJJ.w~wt .<;lwJw'fpnt{JjntLLbp : 

~wtnw!pmLhpfo qhnpf.Jfowqwt [{'pq utwmqhpf! qwphJfo { 

umwftwl JpwJft umwsfonftwp nwntJftwufopntfJJntft~bpfo Jp1_n -

9nt/_1 l!foq:pwsfowJfo fo~mhLufrqmfJJntL{! mwpphp wJfouLhpfoL 

mwpphp { U Jf.!.J.L t{J. C. wqnt/_ qwpmw .<:wJmqfo mwp•[w f!b

fJwspntJ qwmwpwJ- '1/wlwpqntJLhpfo zLnp .<:fotf_ Jftw
1
t , 

R f.J fow q w~ wfr.w [plz t h pfo w l''fJntftpLb f'f! w pmw -: w J m mJ 

ht qpw!pfoqLhpn~[ nt 'fpwq:pwJLbpnq , npnftp U[Wpq f!LfJ hnLbtfo 

ht, u wLJf.!.wUfhu q:wrzwtfowp ht mwlfou {[hJbtmftb pjr qnt

UJ w q J w~ nt J fo 'fpw 9 J.w JP ,J w u J. t 1 

t/.hpn .<:J.zJW[ q:pw!pJ.qLbpt nt '1/rwq:pwJLbpf! cpurzwtf1wp ht 

UlW[pU {[hJbftmfthpfo ~[wpqfthpfo JwuJ.ft , uwlfwJL l l,ft wp 

mw.<:wJmntJ Lpw~9 p w 9wptlwq pwftwqf!1 t/,hf'2foLJ.u ;;wJwp 

w H pwrlbz m { ptf,wt w f .<: n rz/t tf_ b pfo t npu{ .<: n f'P'l n LJ. )' 'l npn , _ 

fJJnL~f! u ~pw Jb1_ U[Utpntftwqt/_nrz {[hJhLmfo p wLwlff! mn 

qnuLbpnt/_ wpmw .<:wJmwJ-. WJumbrzfos qwph[p { .<:wzt[b
1

, {Jb 

Jntpwpwtuntp .<:bqmwl'P qpw mt/_Jwl ~lbJbtmfos p wLJ. mnL
Lw qwJ ~Cf qw1 

~wft 'fl w!pmth pp q:b npfoJ J.w J n ,,J wJ btw.<: f.J~w "wt (' 
1 

J. ft L

Ufbu Lzif_hs , .<:wJw'fpwqwt pf.Jpwqwt wftwJfoqLhpfo J hfJn'ft 

L npmbrz hphp mpU[p .<: wJw'fpntfJJnL~thp bft qwmwpt[ 11 ,J' 
126 

1 . t;w,Jw'JpntfJJnL~ flwpJ WU[Wpp b. Lpw .<:nqJLw .<:owpJw~ 

"!f''IIJIILqmfo pf.Jfowqwft qwqJfo Jp1_b., 

2 . WU[Wpp qwJ .<:nqft pf.Jfowqwt qwqJfo b. pntJuhpfo Jnfu

l'P pf.Jfowqw~ qwqJfo -\wJw'fpntfJJntft , 

3. WU[Wpp pf.Jfowqwft qwqJfo b. f_pbpfo l_Nf' ~umt/_wJ-pfthpfo 

pfoJ fo wq wt q wq J J. .<: w .! w '11' ntfJ J ntft 1 

"w~q wnLbtp upw~9 t[pw wnwLtlfo~-wnw~tlJ.~~ 

11-wpJ WU[Wpp nt ~pw -\nqJLw .<:wpJw~ U[{'N'fntqmfo j!p

Jfowqwft qwqJp .<:wJw1fpntfJJnLLf! 9flLJ9 t UJWJ_pu, {Jh np pw

tf.W'ff'Pl~hp~ ht wt[blwsht b. npn~p U{wqwuhu OpfoLwq, 

2.pwqqw~fo qfopC.ntJ tf_hpspwJ- pwqw[Uip b. ~pw t/_pw wnw1_w-

9wJ- .<:nqJ~w .<: wpJwft U[f'N'fntqmp pfoJfowqwft qwqJf! -\hmb.JW[ 

lljWUJqbpft { fthpqlw JW.q~ntJ ( % -Lhpnq): 

11 'l J 11 L U W ~ 10 

~ C'l ql 0 I 0 I .. z ~ 0. 

pw- I I 
'l"'lm 52,180, 95' ]7, 80 6,40 3,900,134,62 9,}0 3,50 1,56 0,31 
~ntt•r.. 

"1.1'"-
'l"'-~"' 50 061,00 20,20 7,05 1.85 0,15 3,50 12,06 2,15 1.26 0, 25 

' ------1--:-----
NJ.'I- o,941,06 t,1 3 1,10 o,59.1,15.0 ,76 1,32 o,61 o.a1 o, 81 

l.wJw'JpntfJJwL Jfot.nsntf_ uUiwst/_ntJ bt WJUU[hu qnl_tf_wJ

{unu[pw[wqntJntLJWS/tn~ q:npJ-wqpsbbp ( tlJ.CJ. ), npnft~ 9nLJ9 

bft mwJ_pu pfoJfowqw~ {[hJbtmthpfo Jfoqpwsfon~ nt wqnLJnt

uwsfonL nt~wqnt{J JflL~~ hpf!1 tlJ. CJ. - f! umwfl.w [NL .<; wJw f' U[hUlj! 

{ t:nqJLw .<:wpJwt U[{'N'fntqmfo pfoJfowqw~ pwrzw'fpnt{JJW~ 

m1[Jw[Lhpf! p wrlwftht fJwpJ wU[wpfo pfoJfowft.wt p wrzw'fpnt

fiJwL mt[!wlthpfo qpw1 bpp tU.CJ.-1! JhJ- { 1-fos, WJ'f ~zw

ftwqntJ { mt[Jwl {[h,Jh~mf! qntmwqt[n t J {, 1-fos tfonppfo 'fbU[

p ntJ' ':hnw~ntJ {, u .<:nrzfo Jb1_ Lpw pwftwqf! U{wqwuntJI 

U.ju qnpJ-wqfos~hpfo Jfo!.nsntf_ umwftntJ b~ twb. tU.CJ.-fo zwppf! 

f!UUJ wt:nq qnpJ-wqfosLbpfo' 
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WJumhrz -':wJwpfrl_nuJ qpt/_ntli hu o.puft'1HJ7f!• -;w_~mwpw-
pntJ' 'fnpJwftftstbpf!t 

flpnz 'lhUJ.phpmJ w'u -':pwclhzm t lft'u:aJ u1wb. Ufwpq_hl mwp

php tlhJhtmthpft tfonfu<wpwphpntfJJnd'f! fJwpJ WUfwpmJ U. 

-':nrzliuw-':wpliwu UJpnlfntftmuhpntli : Unt/_npwpwp t/_hps'untJ hu 

.t; h m U.Jw l .<; w pw ph pmfJ J n t'u uh PI!' 

- ~m~-~~~~~ 
Si02 Si02 Al203 • - - - Si0

2 
; • ' · ; --· --· -- --- - : , 

R203 ' Al20a ' Fe20 3 ' CaO+MgO • j • 

'fwrzwtfowp t wwlftu ftwt/_hpft liftthpwln'fftwftwu ftwrz.lft Jw

uft'u : bfJh -':wpwphpmfJ.rm'ul! JhJ t b. ftwq_Ifntli t 3-5, WUJW 

ftwt/_wjph JpthpwlthPl! UJWUif[w'untJ ht Jn'uwJnpftln'uftmw

JPh fuJpftu , ftuft hfJh wJ'I -':wpwphpntfJJnLUf! tfon.pp t 3-fts, 
'fnpJ ntth'u.p ftwnlftuft fuJpft JfttbpwlthpjJ -':hw: 

ll.Ufwpft U. pn<Juhpft linfupft .pftliftwftwu ftwq_Jft { wliwtzpnt

fJJn<hf! 'fwrzwtfowp t mwlftu fthuuwpwuwftwu ftl'uuliwu Jwuftu , 

npf! wpmw-':wJmtJ_n,J t fthuuwpwuwftwu ftlw'uJwu 'fnp-

Jwfts/t lift2nsnt/_' Kp: ll.JL umwst/_mJ t nput o.puft'1/t Jnfu -

pft U. -':nrz/t Jh2_ nt'uhswJ Ufwpnt'uwftntfJJw'u -\wpwphpn<flJwlip : 

ll.uhu.p , K20 linfupft Jh2_ ftwrzlintJ t 5 %, ftuft w uttupntJ 

2 %, ft hu uw pwuw It w'u Ill w'u Jiwu 'fn pJw It P!J l! It lP u ft' 

5 
Kl'=--=2,5: 

2 

Uwnpu phpt/_ntJ t flrztft qhwft wt/_wrzwuft w~: ww nwJft'u 
LWU'Ilw!f>mthpmJ, wwpphp tLhJh'uwthpft fth'uuwpwf,wqw~J 
1/lw'u,Jiwu 'fnpJwftftsthpf! f!UUI 9-. 9-ppqnp1wuft -;w z ,[nu fthpft. 
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U.tzJnwwftp t::frtl wL 'lrw u mwgq nul t tt bJ'bLmLhpp fttwh 

J' wL zw ['[!£!' 

U.Ju J'bfJn'1l! wnwl_ph wLqwJ' ftppwnt/_bt t fl. fl. fTJntphnqp 

ftntzt!pg f>tt!bhJwh wpqb[wqwjpntt! ( fltpw£ } t::ni£W'lnfW9J'wh 

Ufpngbuhbpp nwntt!LwuppJ'wL JwJ'whwft , npp [WJL ftppw

nntfJJnLL qmwq t:: ntzwqbmhbpp t!btt 

/>L1 qbpwpbpntt! t tt bt!bhmhbpp l_f'WJfh J'pqpwgpwjpL, 

wUfw upw qnpJwftpghbpp mpqbl bL Lwfunp'f pwd-Lntt! b. wp

mw t:: •ujmqntt! bh f/Jbpb[J'whp pwhwJ.L.p J'folngm[1 

U.juUfpunq , bpbj! t::pJ'LwftwL mpUfp t:: wJ'w'fpwftwL ppJ'pw

ftwh wbw[pq_Lhpp iJp r_ ngnq Impmw t:: wJmntt! ~ bL [?p•fpwftwh 

ttbt!bLmLhpp J'pqpwgpwh nt ftntmwqntt!p, umwgqntt! bL 

bpbj! qnpJwftpgLhp ·· tfJ.<J. , KP, Kx' 
{wL '1Z w!pm w - q.b npp J' p w ft wh nw ntt!hw up pntfJ J nth Lb [' ntt! 

ppJ' p w ft wh wh w LfcL L bp p wp '1J nt hpLb l' [! J' zw ft b LP u wh t:: pw

Jbzm t ft/• pwnb l J' wfJ bJ' wmpftwftwL qp t\ wftwqpntfJJw~ J'b

fJnlfbbpp , t:: wmftwulbu 'fl'w!ppftwftwh J'bfJnlf£!1 Swppbp mpUfp 

'lf'w!ppftLhpp J'folngnq zwm wpmw .t;\w•jtnpl_ J.fLn,[ gntJS b'iJ 

mw[pu ttbt!bhmhbpp J'pqpwgpnL L. wftntt!ntuwgpnh t::wmftw

~~ f!zLbpp: 

lU.'I/1-tlJ.!hSt.brr 'l-bn·HlfrU.t. 4U.t.u.un 
4U.PUSnJt~SnJ•'tJ'lob Pr 4bSU.tunJt~lfU.'lo U.UIIIU.Pb9,nJtlf 

{wL'1zw!pmhbi'P qhnppJ'pwftwL J'bflni]Lhpp qhptfoh Jw-

JwhwftLbpu zwm J'b c} Lzw&wftntfJJnth bu umwgbl 4wLwJn 

,:; w pumntfJ Jnthhbpp J; bmw Jun t q_,F wh WUUfW pbq_ nu.F 1 i l,bm wjuntq_ 

J'wL mbuwftwL 4pJ'pp ttbt!bhmhbpp tfpqpwgpwjp nwt!nth

.[![!L t I 
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"Uft . 1.5. 8pJw )1 -'; w'up w"f uw ft/• (O phnt ) ufu hJ w'u f! " m 

{}. . fl . lf/b pb/Jw 'u fr ( 1966 ): 

{w'i.u
1
zw!pmLhpp qb n(? pJ'pwftwL J'bfJn'1£! t:: b'i11[ntJ' t WJb pw

Lp t/.r•w, np J'bmwtzWJf1J t:: mhpw•LWJf'bpp zNwbntJ' q'nJnLfJJnLb 

nthp WJUUfbu qn l_ •[w,} ((gpt!wh t::whpwUfuwq» Wjuphph 4whpw

Jfb J'wpJ'Lp J'p wJLUfp 11p n[npm, npmbtz J'bmwtzp UfWpnthw

ftntfJJnLb[! unqnpwftwhpg pwpJ.p b flf'j!wh J'nmbhwhj! t:: wh 

purjpb J'wpJ'LpL , WJbpw 'i. WJ'f ttbt!b'i.mp pwhwq[! ftwt/_btwhm 

( Lft . 15 ) : SqJwl tt blfhi:u•p UfwpnthwftntfJJnLb[! J'b,} t "1.. J'p

WJL qpnthmp J'b t_ , WJL LwL. t:: ntznuF , p_pbpn t t! , p n tJubpp nL WJL 

opqwbpq_J'hbpp J'bp_ , O!fnLJ' I 8pJ'wlJ 4 wbpWUfUWqf qnJnLfJJn Lfl Jf 

4ptfhwftwhntt! UfWJJ'Wbi!HLnptf_wc} t umnphpftpJW p_pbpp zNur

),ultlntfiJwJ'p : l,w &wju qbmw4nqpmhbpntt!' qb mbpf• ntzn'lwuf• 

'ubpp ( UfnJJ'w} bplfwpm[JJwJ'p O.qqn t t! hL gpt!wh J; whpwrl(U.W~
'ubp , npnhg wh•[whn t t! bh gpt!wh t::nuphp: 8f"J'wh 4whpw

.ll[UWf[Lbpp [pbntJ' b'iJ' tf•f'nppJ'pwqwh ( .j.jupn t b WUfWf'Lbf'p nl 

.t:ntzbpp J'bp_) , J;p'f[lllj!f.l'pwftwh ( q.pnthmwJph nt umnf'bpftf'J"' 

y_pbpntt!) , ppnppJ'pwt1wL ( gpt!wh 4whpwuiuwftl! pnwwftwh 111. 

ljbh'lwhwftwh oprfwhpqt!ntt!) , qwq_u•Jph J; whpwUfuwfthbp nw 

qpnwftmpq 4wL p bpp , L.;u[fJw4whpbpp zpp_wLn t t! L. wuL : 

flpfLt mbppmnppwJn LJ' tFwhpwftpftpm ntuntt!U.wuppbtnt/_ t::b 

mwppppntz ttbt!bhwp pw>1wftp 4ntzntt!, p_pntt! , p nwwftwh J'nju

I'P J'b p_ ftwpb[p t wnwL J.LwgLbl gpt!wh t::whp wUfuwft£! 1 qc>bt 

b[•W uw4J'whhbpp : U.J'1 uw t:: J'whhbpntt! wp'fbh t:: bzm t 4 wJLn 

[1wp bph[ J; wh pwjph t!wt"Fphp : l,w -& wju t UfWmw 4ntt!, np qhp

p_phu junp ftbpUfn•L fJwtzqw J t qbmhp mwft k unqnpwf[wh bpft

pwpwhwftwh nwntt!Lwu ppntf/JntLLbpnq Lfr 4 w Jmhw pbpq ntt!' 

131 



uw~wJb P"'Jubpp tFnfupp pfnFpw~wb wbwtf'lhbf'l! 9'".!9 bfr 

mwtf.u bpw 9f'Jwb .t;wftpWUfUW~f! l.t_ WJ'I Jbf1n'I"'L -':wJmbw

t'f'f'"'J bfJ -':wflp[!: 

~wb'lzw!pmUbpp q.hnppJpw~wb .t;wbpwJfb -':wpumntfJ.tntb

bhpp -':bmwfu ntqJwfJ -':wJwp oq.mwq.npJr[ntJ t z_npu JbfJn'l' LP

fJnppJpw~wb, -':f'lf'"Pf.Jfrw~wb, ppn[!pJpw~wfJ l.t JfJ'bn[npmp 

q.b n l!f.J p w ~ wfJ ,y b pn 'If~ b f'l! : 

1. L~pnf~tf~w4w& tfhpnqp JbJ -Awflwz_nur t umw9 bu 

UU2lf -p -':u~WJUI~ UJ'b urwpwJnLfJJnLbhhpntJ w JU JhfJn'ln{ -':b

mwfuntqw~wb wzfuwmwflpUbp bfJ Jwqwufht, mwufl.!w~ Jp

tf.nflwqnp ppJpw~wfJ wfJ>UJLP'lbbp bfJ ~wmwp{wJz 2wm~wll(hu 

JbJ t!ph~mp{ntf'l.tntb ntbp ull(b~mpw[ wbwtf.tttbpp JbfJn'll!' 

lfb~ op{w f!bfJw9pntJ ~wph[p t pwqJwpf,L fJJntzUbp nwntJ

),wuppbl' 

2bmwfuntqJwfJ wJhfrwutlwpwJ'i_w,} b'lwbut~[! Jhmw'[wz_w

tfw~wb .t;wflnt.tPh t r fl,un,Jflwupp{n'l mbppmnpf.w.tn'J zwfu

,JwmwJ.l.t ~wpq.m/ -':n'lf fJJn,zbbp bfJ 1_bf'9'LntJ ull(h~mpw[ w

bwtf'lP -':wJwp ' 10, 20, 50 uti' funpmfJ.tntbf..9 l.t wftw[pqtbpp 

w f' '1 J nnbp hb f'l! bz{ rnJ hfJ pw f' mb qp qpw : 2 w 1_ w u w f' pw bw~ 

nt'ub9"'l ~bmhpf! Jfrw9frhtn{ JpJJwb9 umwbntJ bh pqnq.Jbp, 

npnbp 9"'.!9 bU mw[pu m{JW[ tthJbfJmp wbnJwl mwpwJJwb 

-':wb[!Wll(Wm~bpbhpf! {fl~. 16) r 

2. 4~'}I'nf~tf~w4w& tfhpnqp -':flwpwqnpntfJ.tntb t mwlfu 

<;, ,.!m'bwphph[nt IIL['Uibp , JnlPP'IbUf, Uf'lbJ.p l.t WJL Jbmwr[bbpp 

"l funp .t;wb[!Uilltu.tf'hf'l'· bfJb 9f'JwfJ .t;wflpwu,uw~p uw-':Jwb

)d; [' n ,J w 'lP J ntpbb [' ~ wb t 2 wt; w fu t Uf w m w-': n ,J 1 n [' .t; b m wpf' p

l!l!f'"'l tthJbflmp pwbw~l! p_pntJ -':wf'J"'f'w{np wbq.wJ q.hpw

q_wb9ntJ t hmJb tthtFM,mp ~[wp~pf, , 2f'lf'"Pf.Jpw~wb JbfJn

'IPb t tf_hpwphpn,J 2?w.rf.L n{wJf!flhpp ppJpw~wfJ ~wqJp m

un,Jflwuppn'pJ"'fll! -':bmwfuntqJwfJ hll(UILnUI~bbpnt[ 1 npb WnW

fWf'~b{ t u. fr. IJ.n[nt/u wbmf wb ( 2U U2 q.pm. w~w'lbJ fw.tf. hp~
pwpwhu~wb q.pmmPJnLbbhpp pbumpmntm )z 

3. ~~nf~tf~w4w& fihmwqnmntpjw& tfhpnqp. 2w,1mh/r t, 

"f' P"'.tubp£' Jp zwn f!f.tl'pw~wfJ tthJbhmLhpp ~ntmw~pz_
flbp bh {pfl'lp~wmnpbbp)z RpJpw~wb wbwlP'lP bUfJwp~h[nt[ 

p "'.!up m w [' p b [' J w u b pf. J n fu p [' l! ( w I' J wm, 9 n 'l ,,),, mb l'l.t_ iL 
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LLLL.LLLLLL 

LLLLLLL.LL.L 
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LLLLLLLLL 
LLL.LLLLL.L. 
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LLLLL 
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L&-L 
L. '- "'1111-.1111~ 

LLel
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LLL 
L. L L 

LLLL 
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X 
X 

X 
X 

)( X 
)( )( 

X X 
X X 

')( X 
X X 

X )( 

)( 

l1 1( . 16 . '1-hnppJpwf(wL t;wLpwUfuwf(p ujuhJwJp LJ~'Z ' 

1 . l. nqJLw •,'wpJwL f(hqu L;pt!pwJpL UJU(Wf'Lhpp {pw, 

2 . :n'ldL w t;,I'JwL f(hqu [J[Jn< wU(wpLhpp tf.rw, 

.1 . '11./!n<{pwl Luu,[wrtpLhp, 

X 
)( .x 

)( 

)( )( 

)( 

X X 
~ 

X X 

)( 

4 . Cu-/• t;n7p t!hr 1 % -pg pwpaf' Ufwpn.Lwf(n<PJw!. wLnJwtfuu!.hrf• 

5 :npwtnwLgphp, 

6' . Cu-p ~· wLpwUfuwf(p uwt;J w!.Lhpf!, 

7. LhpdwJflnd( w[Jwp'bhpp htphp, 

8. Pb -p w'bnJ'"LfW!f uwt;t!w!.LI.pf! ' 

wuh ) <:Lwpw{np t U[LLIJl'lhl ~b'uuwpwbw~wb ~nLLnW~JwL 
t/IIJJULnf! : flwmJbwuppq"'[ mhppmnpfr-WJP9 zwfuJwmwJ.l.t_ ~W('-
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lj'"l -':uufwpwJ f'"'.!ubf'L' WU1f111ul M, -':wmnt~ t/_wnwpwfJLbpnuJ 

1, J n fu r'fr J b 2 "1'"2'wf -': h mwpf'j!f' n 'Z tL b ,Jh~ m fr pw L w ~I! 
1 

L 2 b 1 nt[ 

"'.(b fWI""b'lf' 'fluu, ~w'l'J ,,,J bL frq_nq.t}bp, npnb911'i_ -\Lwl'wtfnp 

( t /' luw! "f'w f' 'l b l p,~ n pju! fruJ ~ w L 9 f"F wL .t; w Lp w ''I u w ~ fr u w.t;

,J'w),'/Jf.{'f! ' Gww l ' '" l uhl'fr wptlwmbbpf! flwtf,wLsnttl bL Lf• 
{J" u:pL l'w Jf' fu "f' l'f! ,J"fr pwL fr ,f bm f' , Lnt.th/IU ~ mw uL .!w~ ,J b mp 

U. w.r'l funpntfll.t'"Lf !J lfllllhrwf ttb tFbLm Lhp : 

J. lfpftn{nPmf• q.hnf~,Jf•wltmG libmwqnmmpJtuG Jbpn'}(l 
o'lwwq.npt}t/_nttl ~· nw'lfn;w~mfrt/_ hJntfJbpfr , L.w,[flfr U. 'lw'lbf'f' 

~· /U .!'" L lU p b ptl w,f, .; LU ,y w I" tJ w L w s/1/J ~J /; wL nt.tflfr ,j" fr 2" 9 nl[ 

"j w pq_nuf bL -':n'lf' I.L Ot[/r Jby q.mLt/_n'l nw'lnLfr 'lfW{'nthw~nt
fl.t"'Ll' U. 'T-f'W ,Fft<:-"!1"'[ L2n,,J ntpwLfr -':wLI!wt/_.wJrhrf' mb'lb

f'l! : U'b{l wL f' I, rf w ltp w&juw ypwd f•&Lbpfr ,J bt}wst/_ wq pwL!"~[! 
·>' ,'lfr Jby q.mL'["'l orrnul" -':frtlp. b,L mwlfru -': npwmtlwL w2fuw

mwLp Lbl' q•WuJ/IJI,I'L buJJfflfr nt qwtlfr .t;w.!mLwpbptlwL -': wtlwp t 

1, II.VH:; ll!hS"L (;I' I• fl·l; fl-1? l•lJ'to U. '!, U.fl. n'l.Qll •q U .. W l> ~3ll '!, 
U.U(J)U.I'b~lll>lf 

{f w l"ll! w'"ll'""r I; w2fuwl' t:wqpw~wu tlfrywt/_w.!f'""F, urL

t/nttl ~ 'upw U71fw ,) pwpftpLhpnll, 2L;_nttl t O'ff!, nwmf• l!frtlfrw

~wL {[btFbLmLbpfr nt fJ{'w.Ls mwppbp tFfrw9n tfJJnthhbpf• ~ntl
t/' f'w,gf•wu mwppbl ' d.lJ.,, 'f ~- wb'ff'W'IwnLnttl f1pw wnn'll"'fl.twL 

'Lf'uJ, ifwf''l"' Lnp,fwl luwLI!fr -':wtlwr' wL .t;pwdbzm t uLL'Ifr 

,] h 2 n LU bL LU L rfr ,y fr LU ~w 'iJ t d-,J H U7 L b f' fr n f'" 2 w ~ fr Olll Ln fr ,J w l 

p whw ~ : f:fJ {_"( b u II(W ~UIII[! 1 W Jb"f/, 11 tl mt/_ hwn L~f! ~W['III[ bfJ 

p w 9 w u w I' w f' w L 'I I'll/ 'lwnJtw 1 op q.w L fr'l ,J fr ~ bL u w ~ wL ''I!'" 9 b u

rlbpf• t/_pw u ututm b.w n 'fwnuwl -':f,[wUt]lltflJnthhbp·fr wnwywo

,J"w'b: l.w.tmLfr t, "I' .!"'lfr u1w~wul! Jwr'1~wL9 Jnm wnwywo

'bn,,J t fu"ffr ut -':frt/_wL'In'flJnLb[!t OpfrLw~, bpuwLfr futlbl"' l"'f'l! 

zwm 1-'h ~ UfW['II LUWIJIIitl" .!"'1 u. Lwjt,~fr'iimJ WJ'I -';frt/_wfJ'fiJL

fl.tnl.b[l 'l'fwlfr LnW[IiJI <) ,,.j' ntLl, f'' U[IW 'lb,J ''IWJpwph["L <wtl tup 

~l.,nw~f'/' wtzfr .fhy fuwn'h,uF /;~ J"'l ' npnt/_ wJJ,J ,fb rl wu
1bu 

"Jutllwubl t fu"ffr"tt"/ .t;ju[wL'ILhl'fr flfr•lf!• Gwm tlwuLw'lbmLbpfr 

~tup<tfrF: nt[ um uJtlnp!l fr p wrlB~b'll! ~wutt/_wq t .t; ,lf_IILU tlwq.Lb
l:H 

q_frnttlfr "{UJ~wufr -':hmt ll.JL h['~fLhpnLJ, npmhrz tlwq.LhqfrnL

tl[! zwm t , pLw~fr ;_ Lbpf! wt/_htfr pfr;_ hL -':frt/_wL'IwLnLJ umwtlnl!

u p pw 'l9 ~ b 'l n t[t lJ w ,J .t; w J mb fr f; 1 n {' yb pJ w fu U7 n 4_ U7 w llW "{ ntJ 

bL -':wpwt[fr "tw.t;"tw.tfrL l,r,~f"Lbpfr pLw~frl_Hp[!, fln f!'w JfrL -':fr

qwL 'l"'fl J nLLL h pnt/_' frii/Lw "- h {'~ pLh rfr pL w ~ fr l Lh f' l! u. w Jl L I 
~wL'Izw!pmfr q.bnpfrtlfrwr, pdz~ntflJwL -':bm JfrwufrL ~n ;_ t/_wt} I; 

nwntt!Lwufrph[nL tluJ{''f"L wnn'll"'flJwL .t;,wJwp wtlhLwoll(ll1/r

Jwl U[WJtlwLLhpf! u. !wftnw!f>ml! pwphtw'i_hl .t;hts WJ'f nuzrznt

fl.twtlp t 

~wL'Izw!pmHpfr 'lh"P-frtlfrwJfr Jhy wnwLsl!wJfrL .t;,wrshrfrs 

Jh~f! q.bnp.frtlfrw~wL LwiJnw!f>mLhpfr ufrumhtlwmfr~wL t r IJ.. Jl, 
fTJhpb[tlwL[! (1966) wnwrwp~nttl t .t;h mb.Jwl 7 ~wpq.wpJLJLw~w11 

,J fr LU "-n ('Lf,(' {!' 

UJrw.J.nrJr 
w'b.J.w'bnLJ{!_ 

~w'b'l2"' /f> m'bbp[r 

2"'l'l! 

~w'b'l2"'lf>m~•bp[r 
funLJ[' 

~w'bnmtf> m'bbp[r 

"''"'l 

II. 'l J n L u w ~ M 12 

l,Jn' f/Jr 2"'l'JJw'b . .lL.l'_ ( tf>Jr'lJrlcwft_w'b, j!pJ[rwft_w'b, 
ft_b~'""'l'"''bwft_w~•) 1 np[r i;bm ft_wul.J.wJ I; l;lbJb'bm'bb

l'P Jf.r'll'"'fiP"'"' L"'"''l2"'lf>mnL•'• 
o'l"'Jlr~· Jf.r'IP"'"'"'tbpJr ft.b"'""'P"'"'"'ft."'~' 2P~"'"l"'n,.1 -
"'e' ft_b'b'lw'bJr 'bJn .. fJJr l!_'b'll;"''bnLp 'l"'~•'l'f"'J[r L. mw 
pbft_w'b W(''fJIIL'b{![r pnfui;UJf'W['b['nLfJJ<n'bp, 2f'fw
IJ[UIIILJIII{!_ ''f'"'flhn'[ op'fw'bp'(1~1bpp 111pU[bf'{!_ 1 

O'l"'JPb Jp'ff'"'~'"'~'bpJr ft_b'buwpw~Huft_w'412l'~"'"l"'"LJ
"'l!.' ft_b'b7w'b[r 'bJnLfJJr mwpb~w'b "'l''IJnL'b{!l!_' O(l

'l"''b[r'{J'bbp[• J~'"'fl"l''l'bbpJr 1!"'11!"'/Jw'b "'1'"''1" "- 
f/ JnL'b{!_l 
ltb'b'lw'bJr 'bJnLfJJr "'l''IJnL'b,f!{!_ mJr"lf uwi;Jw'b'bbpnLJJ 

~r "'JJrt ''lr'lr"'olr ... 1Jr ., P"l nJ nrtf> l;tbJbt.,~,bp t.. 
1n'bhp• 

~"''b'l2wlf>m'bbrJr gb'[ J!p.,pnfuw'bwft_Jw'b L. Jbfuw'b[rft_ ... ft_w'b ,ff'll'w9Jr"'J[• 

~"'';.'12"'/f> m'bbp[r 
mbuwll 

Jr'bmb'buJr.J.nLfJ JnL ~'{!_' 
lf P'll'"'fl{•w JP bpft_pn l''l"'ft.w'b wnw'b.l'bw;; w 111 ft_n L-

1 fJJu'b'bbp (b'bf/wft_w I; 6.2mJw'b )• 

I 
lwG'lzw:}unGhl'p zmpfp wtlbLwtlht} ~u'I"JwpwLw~wL Lzw -

Lw~ntfl.tntLL nLL.fr , WjUU7b'l wnwd.Lwst/_mtl t hplfiiL zwpp' pfrn

qhL lwLnw!f>mLhp U. wpfwqhL l'wLnw!f>mLhpt 
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lw&qzw!l>m&.hrp 'funuipp J/1wqn-prwf I; Jp pwfl/r urpUf/r L"'fJ'l-

2w!purfJbp, npnfJp f!fJ'l{wfJnLp f,JwbnLfJJnL'b'bbp mH'b f[bfiuw

f''wi'bwqw'b znw"furllLJurfi, f'P"'lw'bq.qutctp urwpntznLfJ/w'b J, "'JL 

111buwqbur'bbpp91 fTJbpb1Jw'bl! pn[np lw'bnw!f.urfibpf! pw<lwfinLJ 

t 4 fuJpp' wfiurwn.wjp'b, Jwpq.wq.bur'bwjp'b nL urwtfiwuurw

fiwjp'b, UJnL'b'fpwJpb, UfpfrJfrurpq-w'bwU[WU1WJpbt O.Ju [i.u'b'l

zw!pur'bbpnLJ '1-Lfuwqnpf! O'fUIJfb Jpq.pwflurfibpfi b'b' c, H, 0, 
npn'b.p {w'b'fpuw'bnLJ .bf, pfin'lw'bq.qwctp {frJ'bu1f[w'b Jwuf!t 

lwliqzw~mf.hrp mpuihrp. lwb'lzw!purp fuJpp uw.\Jw'bfib

pnLJ o'lw Jp•'b Jpq.pw'burflhpp lP1."'"l"'"LJU1f! Jpwfiq.wJwJ'b 

U1Wppbp I;. funfiwq wpkw'fwpl..wjpfl w'burwn.'bbpmJ ppn'lwfiq.

qwc}l! Jbc} I;, Jbc} I; 'bwb. lf'f.UIUJU1nLJU1f!, Jpfiz.'lbn. UJWjq.WJnLJ 

.pfin'lw'bq.tJ.wctf! J, lPf.WU(UJnLJU1f! {wJbJwurwp~p. tfinpp b'b, nw

U1f lw'bnui!/>111/r fujpbpf! pwJ-wfiqnLJ bfJ urfiUfbppt 

ltu~qzw~mf.hrp plimw&pfp wn.tu'bl..'bw'bnLJ I; urpUfbpfr uw{

JwfifibpnLJ o'lwJp'b, Jfiq.pw'burfibpp qb'buwpwfiwqw'b lf'f,W

U[lllnLJurp p'burb'bupt/_nLfJJw'b .\pJw'b qpwt Upw'bp {w-Atufu {wJ

[!'LqbnLJ bf, {nrzwpnu/.tuqwfi ctwctqp 'ln'bwJwqwfi bfifJwurfr"l.b

ppbt lJ.11.wfi/..'bw91[nLJ bf, bpbp pburwbpp'bbp' {Jnwfruw.fplt, Jfr-
1frit; {wpwqwjfrltt 

lwliqzw~mlihrp qwup w11.wfil..Itw9qmJ I; f!burwltppp uw.\

JwfiflhpnLJ, npurbrz .\/,Jfiwlfwf, z.wtfiwltplf! urfo"l.nJnp!p /;[b

J'hfivr'Lbpf.t b'L qwJ 1nltbpf! {tpwjplt Jpq.pUJtlturbbpf! (Ca, Mg, 
Na, CL S J, wu'b}1 Sfiu1nJnp!f. tLbJbfJUJf.tbp-fr wfiqwJp tL qnz.-

1_;,tJ I; 'fUIUf!' H-'l;luu, ca.:._'fUIU, Na-'fUIU J, lUJ[ltt '>wubpp 

.pwiwqf! JU z.{, Wjb z./i wlt9ltnLJ 10-p9t l.frJitluqwltnLJ nL
Itbfip 6-7 'fUIUt 

lwliqzw~mlihrp ghqp wn.wltl..fiw9Jwf.t .\frJpnLJ fTJbpblJw-

1;1! 'fbnLJ I; Jbfuwltpqw~·!c.Jb Jfrq.pw9pwjp nL tf'wtfinfuw1.iwqJwf.t 

''lf'.n9b11Itbpp pfiurbltupqnifJJnLb[!t l/wpq.bpjr pwltwq[! 'lbn.ku 

'1"'f''lwpw'bqwc} iJ J, .t;luzfrltwql! pbpnLJ I; JfiwJb bpqnL ctwJ

pwq.nLJ'b wfi'lwJ"iibpf!' pntJL Jhfuw,Iifrqwqwf, Jpq.pw9pw nLitb-

9nrz .t;wpfJwqwJpbpf! J, friturbfJuM_ Jbfuw'Lfiqwqwf.t Jpq.pw9pw-
1nq lb11.Itw1filt znu:Itbbp[lt 

lwliqzw~mlihrp mhuw4p w11.wfil..'bw9qntJ I; 9brzfo uw.\JwfJ-

,f.tbpnLJ, npurbrz q.b1•.pfrJpwqwfi lwitnw!pur'bbpp urwppbp11L-

'186 

flrnitfihpf! qwU[qwc} bf.t Jpq.pw9'frwJp bpqpnp'fwlfwlt JnLpww 

.\wurqnLfJJnLitltbpp .\hurt . • 
lwfiqzw!pur'i.ib f'f q.bnp/1Jfr.wqwb 'flJJUUI qw pq.J wf.t nuzqnL• 

p1wJp q_q.wlfi wzfuwu:wf.tp t,_wurwpbL 1; Ufpn!f>. If. a. 'l-tw 

'ln'fut,_w1wii (1964)t bpw Jnw UJUJ{'{'Wqwf.t l;unu[fiwl lUlb'f

zw!pmfihpp nL unLU[bpwqt/_wl U1W{'{'Wqwf.t lwf.tnwf/>111bbpp qwp

lflllf!IJJUWt,_wf, upumb1lnui f!It'fnL'b1[wc} I; 4 qwpq. ( n.wltq.}' U1fU[1 

Miflwurfo"I., rz-wu, ol1rz1 'ti11LJlt q.ppnLJ mbrzwqwfi lwltrz-zw!purfib

p/r qwpq.wpwltwqwf.t 'lwuwqwpq.Jwf.t Jbt. [!It'lni,'bnLJ I; 8 pw

.JwfimJ' llU('j!J Jbc} /unLJp 1 [!bU1Ulbfj!1 fJUIU, U1f"f1 bf.tfJwurpUf.1 

urbuwq, bf.tfJwurbuwqt 'J.Jt/_wp /J f.tqwU7b[, np {bfi9 bnLJb {b

'lfrf.twqfr Jnm 'lill"l! J/r r;-bU(pnLJ wtf.blfr pwpJ.p qwpq.wpwltw

q,_,,,f,, Jfiwt/_np I; pwb m/ruu1, J1nw 'lbUfpntti' {wqwn.wql! J, wufi~ 

l.bfio "'!" onLJO I; urw1fru, np upuurbJwUJpqwjp {wp9bpf! 'lb

n.ku funpf! Jzwqt[_wc} z.blt J, urbuwqwf.t .\frJitwt/_npJwf.t qwpfr.p 

111uhf.t1 

Uurnpk lwf.tnw!purfibpp {pJitwq~f, urfr"fbpfo fiqwpwq.pnL

filJnLitf! inpt/_nLJ I;£!'-'"' U.. fi. fTJbpb[Jw,fijr (1966)1 

/J.Ju futipfr J/;p_ JUJrrnuf bf.t urwult1wq U1pUfbf'" npnlt9fr9 qw-:

['lwpltbpf! 3-It f;f,,' funltuu[ wpk"''l"'f'J.wJfrlt 1wburw11.Itbp, [LUJ.

'i.twurbpk qwqltnL w.burmnbbp, Jpp_fou urw1q.w, npnb9 .\wJtµp 

qbfiuwpwfiwqwfi Zf't.wf.twn.n<f/Jw'i.t Uf.Wurqhp[! {burkJW[h /j 
(urb ' U W11.JllLUWq 13 )1 

U.. hmG.wil_ wrh.mqwrliwJpG. ruG.mrunG.hrp mpUf 

ronuwt[_ wpli.w']-wpJ.w!foit w'i.t.mwn.bbp[! pltnpnztf_mJ bf, qb'i.t

uwpw'bwqw'i.t zf'i.w'iiw;,_111/JJwfi. J, p_pwjplt Jfrq.pw9fowJfr . wJb

LwJbd- plt111bitu/ll/_n<fiJJ'"'ip1 /J.Jw'lnbfr, l/n'iiq.nJfr ,wi{_w'lwf,'ii b

/WLJ, lfwlwJwb wp2fru;b1wq.fr qrz'lfofibpn<J, 2.wpwt/_i.uJfolt U.ufrw-.. 

!P fJbrwqrzq_fi'iibpnLJ l"'l'2 UJW{'f p_bpJwuUJp-Aw'iie pwp.l.p I;, 
jrt11Itwt/_nLfJJnLitlt ' wn.ww, opq.w'i.tfr'lJfibpf! w'iiwpq.bl w-AnLJ. bf,_, 

ilJbf.t urwpfr w111urb1z urnwp_w'iinLJ I; 325 !J / X:w pfrnq_w'iiqt/_wc}, 
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U. q J n L u w ~ .M 13 
U.f;tntUiliUJI•G l'"G'I7"'~onl:bp~ 4hGumF'uGu.~ouG {1'2'""1'""'J'"!' l''"" 

't.. 1•. P.wq~[h•l~~~ I. l· 1:. ll-nfl~GIJ 

lunh w" wrdu~ _ I 
IJWJIJ.WJ/rb 
u111nwrt'ubp 5000 

T.•u.(liu•UJbp/1 

~UJ'l~/Jnr_ w~J-

wn1ohp 4000 
lf{•2r'· UIWJ'fW 

(br[/,'bn< w1unwrt-

'bbp) 2600 

p l"' 'I"'~ .. ,.! m~ r 
11 tn l'n'-~ 'n n '- f'IJJ~t 

!f, ' r.w 
w 
/ 0 

400 13700 
8 71 

40 3000 
1 75 

160 1850 
e 11 

900 325 
18 6,5 

950 90 
24 2,5 

600 70 
2.3 2, 7 

250 81,41 
5 1,6 

65 46,50 
1. 6 1 '1 

50 20,00 
2 0,8 

11
{'(' q.hf'w'zwLsnul' ~ wwjlfwjpb dnm 5 wblfw,f1 lunLwq wpb

qw'fw{'d.wjpb W~luti.JJnUL[IIILd W[lutWqwpq. zwm bf.J mbuwqub

(1('1 bfJb bt/_tJnU[WjiiLif mi:riLd t 250 rJwnwurbuwq 1 WUfW U.Jw

q_nbp 'fwzurull[wJ(IIILd' 40001 U.Lmwnhbpp wpltw'fwpd.ubpntd 

zu'm ft/ltn bf.J, j-'IILJUb('/1 -':JIILUI[wup'iJbpp ,f/;'f. .wJptw'f.{'b(' w-

1LbLf7 zwur bt qnt.UIW'tl[nul', pwL pwpbfotwnh q.nmntd, Jflbl_'fhn. 

uL'fpu•uJqn,9 Hpp I!Pl /.;b 1 

Opqwhwqwh UJIIL{J/t jeWJ[!WJIILd(' zwm wpwq. t pLfJw-

~ n td, tf /1 H ['W L/lli_W.9 p w ~~ 4 w mw pq n Ld t .<; pLi'L w q w L nLd ,j pq pn

op q.w u P'l Juh {' p tf pyn 9 n1.L, < 11Ld n w [' ;; n 'lP ,f b '!. z w m l_~, pwu 

pwpbfot,unft LWJbnL{JJnd/i.Ji,pnLdl .f!phpp -':wpnwm b.u C0
2 

q.w

'l"t/_ nt ol''lwLwqwL fJ{Jut~,bpnq, n1mtp. fotnznp LzwuwqntfJJnt..u 

h'f, uwwLntd wu;wr,Lhpi' .ppJpwfrwL ;)11 'lJ.Lw-':wpJwL Jbtt 

lf fJ'untn [lUI UJ jpu ,,,b,z.nuFLhpp -':w pnwm bu wq_n urwqwh fJfJ
1
[ nq, 

11 
{' [' ,f pb b f'UJL b b f'P [!W J[!W J d wL q.n prJnLd pt p u ur w q.pb u pr[ .<; w m _ 

1
twuf2Hp '"Lp t U.urwr~'"f'P9 Jpq.pw9p.w bL qwmwpnLJ wz

'twtfowqwu nt -': n'lwlqwLfowqwL ,f hurw'lbb{'(' 1 .<; "'lP ,j ht nbwq

spwu Flflut ( (pH-3- .'\) qb("f.pbu UL'(WUutnLd t Lwlt UfLP-
138 

qwfJ{Jt/_p -':bnw9JwLp, -':n'll! t/_brt.foL -':wz'l"'l -':w[IUtnwbnuJ ~ 

pf.Jbpm ~lbJbf.Jmbbpnt/_' bpqw{Jp nL wunufpflpnufp -':p'fpopup'f

'af.pnt/_1 puq npnz 'l·b"J[!hpnLd ~l mpmwunt/_ nL ppnJnt/_ : bpqw{Jp 

Ill w lJIILd fo.ufo nu.r'p < P'i ['Of u" 'ftbp [' < n rzpu tn w LP u b u 'lb 'lPL

qurpdpwt/_nLb 'I" LJU (JLL,t:npfrmwJfru -':nrzbp)1 Cwm zwpJIItUutq 

·Fpqpw'bmubp' K. Ca, t\'tg, Na Lt wuL fou.puw•[wp Lwunw!pm

'uhpp9 puU[wn J; inw9'/"") 1_bL WJU "{wmb.wnnt/_1 np 'tlwUt/_IILd 

bu opq.wupq_JLhpp ltnr;J/,9 lt q.urut/_ntJ bL wupu'f-':wur qhfr

uwpwLwqwu Zf''f.w.Lw nncfJ JWU ,J h'£1 PnL.(Uf J ,w.t; w911Ld pg -': bmn 

Ll'w J!Wj[!WjdWJJ p'ufilw:J?liLd w'u'f.wurt/_n'l ,fpqpwUUIUb{''h wu

Jpywu,bu 'tlw.L,futti b1, '"Jl pntjuhpp qn'lJP9' 

lun'i.Jwt/_ wplttu'jbU['d'LhpnLd wl'twtfowqwu "' -':n'lwl'twlfowqwL 

Jbmw'lUbpp, ''l'lbd.p, JnlPP'Ib'bfo, 9puqp, qnpwtmfo, J"'IP' 

JuJpfr L'{wqwunp'f(' umf•L'fhl ~ opq.wupq_JUbppu -':wtHi'wpt/_bt 

L'{WJdwbbbppb lt pfl_ oq.mwq."f',}bl WJlf ~lb,Jhhmubppt Opfohwq, 

{Jhjp {Jilllf(' zwur i!h f[llll9f11Ld ~ oq.tnWljll(ldtltJ' U i} qw('ll'£ 

wZ:bl qwppnbWUIWJfb WU[W['bb[l/1 t/_pw 1 dfUl_'fbn zwul (!IILJUb(' 

wnwmnpbh h'b oq.mwtp['dntd 'f.pwjpU tntdntj{JLhpntd <wu'lbu 

bll"'l ufotfo'twfJflutb: lJpU1LitfW('dWjpb wbtnWILUhpntd P"'·Juhpp 

l.'''tn h'£ 'tlwunuF uwb. wuntdpupntd, Lpw'u,'J Jnfotpp ,n'f. WL

JIILdpbpnuJ'p bppbtfu .t;w,)JntJ ~ 10 % -p: 

U. JU m PL'f p w ~, mw nH /' p q.pn tU mw J pu tf'b p [' {JnLJ l J /' u b pw

z/'rzw9pw nthbu lt "l''! u: ~w'linLJ bu -':p'fpnqwppn.Lwurw1pu

upLf•q'u -':nrzw1pu 'fwup~" 

8wupwlff'f' b. w -':b.w.JJ:b ;'['!wbbbpnuf 'f.f'P wnwmnl-fJJwu L'{WJ

.Ywbthpntd {J{Jqr:uli.Jp /uf.nm U[Wqwu ~ q_q.wyqntd1 qnLLnwqqutd 

bh -': nLdnLUWjpb Ujntflht'' <ntdiiLUWjpU zhputp urwq whwbpnp 

;;{Wjdw'u'ubp qw~t lt mLrtf' ~ nt'ubLntd bpqw{Jp "' J ,wflq.w.Lp ,[b

{'WqwLq.LJwL nbw'tsfow, mpU[ndnp!p ~lbJbLmtbp bh ' H' !._Fe", 
U.Jumb'l bpqw{Jp Jpq.pw9pw ~ qwmwpr1Ld Fe(HC03)z 
i.lwq : U.Jumh'l , npmb'l ~Lwpwt/_np ~ Fe"-fr opup'fw9nLd(' lt 

lf!~J'f.WtnnLd[' -':f"ll'OJ2Uf'1f' clltnq, hpqwfJp qntmwqqntJ t bum

qwu.pbbpnLd1 Fe"0:3-f, ,.wuwqp i;wu.untJ ~ Jpu1_lt 50 % -/• Lt 

Ill b f W (''fj IILb W /f /; f1IJJ "IU JJ JJ zwU wq IIL{J jll tb I 

u,,'{W{'bbpp ,fbt uw:'i' Jbmw'ltbf'p UIILLfPP'fbbpp wnqWJIIL

fl jIll b (' l W b 'flw•7'm /1 1f b f. ~ W q W b lf n lf n ft nt{J JIILU t d tn 9 U n td 1 
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~flt[lf'illu":wpJw'iJ lt_ IJ.f!Uf,1W9Jw'iJ qn'iJWJnLJ UNL[[/Jfr'fu/;f'f' UJU

lfWJnL'IJ h'h, lnunwijrnt.lf/ o.pufr'lwLntJ hu, wnw2w
9

th
1

mt_ Jl'-

0[Jpw~w'h flflm, N{'f' zwm Wqphufrt/_ · ~ ,'iJbpqnpJntJ WUfW{'
'iJhpfr t/_pw. 

2FeS2 + 702-f- 2H20 --.2FeSO 
4 

--:- 2H
2
SO 

'-1/'wpwpwJJrf, WUfwpHpfr mwpwJJwL lf'f_w'hLhpnu! tlum

lfnpt/_ntJ hL W.fuUfhu ~"i.'fwt} JhpqhtfrmwJfrL [wLnwfPmLbp, 

npmhtz ~wtaftnuifr wnwutntfJJwL UfWJJwLLhpntJ mhrzfr ~ ra

~.hLntJ {JflntLbpft ;_hL[npwontJ, ~wtf.wJftL .FfrLbrwtUbrfr Jh,_ 

mftpwUfhmmJ t Jn~tmttnpfrtnLJrmwJft'h funtJpf!, ~lwunrz ~nJ1'1_ 
[b.puf! ::wqhotf_wJ ~ t,wl:;frntJnt/_ nt JwqLhq_ftntJntf_: l.nrzhrl! 

11
,_ 

1,[;'iJ Jntq qntjL , ~hL,wp:..uLw~wL lPf_wLwnntfJJntL{! wpw'f ~ 
ftwmwpt/_nul t 

.. /J.pLw'lwrC.w .lf,L wftttllun'hhpfr WJU t}nt/_w,pt1w .<:wm,/_wJuh

f'l!• npnL.p UfWpphpwpwp t}wt}~t/_ntJ hL f_pnt/_ ntLhL JNL{'W'>.wmnt~ 
[WLnwfPmLhp (.iwLqf1w,rfrL wLmwn'hhp)• U.Jumhrz Jhnwt} op

qw'hfrq_Jubpfr .putJ.f!WJnuFl' ftwmwpt/_ntJ ~ 21'/r mwf wLwhpnp 

UfWJJwL.LhprnJ, npm/ .. 7. fa'{Jt/_wt}Lfr UfW~w 11 nf''1 ~w : Opqwuw

IJwu ~'Jntflhrfr C> i!u/r'1'uomJl! Jfr~pnopqwLftq_JLhpfr Jfrf.nontf_ ~ 
1fwmwpt/_ntJ' hrltwfJft ~·1' '1f'opufr'1/r {J{Jt/_wt}Lfr .t;wltf.ftu , npfr .t:h

wuwLpnt/_ hnwpd-h.p hpftwfJl! .tf.hpwftw'hqLt/_ntJ ~ JfrL;_u hp~wp
Jh.pfr, npf! H2S-/r -":hm wnw2woLntJ ~ FeS2: frJ>frJ>tl_wJLfr u

1
w-

1Jwunr'1/r -":hmuw'h.pnt/_ pntjuhp[! 9wt}p wf''IJnt'bwt/_bm 11 tfJJntb 

ll:~th'h: U.Ju [WL'Izw[/JmfthpntJ mfrUfnJnpf/1 bL' Na, SiO~ .· H
2
S, 

PwphfuwnL qnmnt [lllJLwmhpu wLmwnLhpntJ 'fNjtll{JJntL 

nt'hfr ~h'huwpwLw~w'h lf'f_WLummfJJwL mwpb.fJw'h nftf1J1 /> 

mwpphpnt{Jjnt'h funLwt/_ wpuw'lwptlwJftL wLmwn'hhpfr, w.tumh
1
z 

C.JbnwJftL wJftu~tbpJrft ~Huwpwuw~wL Uff'"BhuLhpf! ~wJ '1-w

'flllpnuF bL, ~wJ rL/]w)u"J bL wLLlwL ftumhuuftt/_nt[J 1w,Jp
1 

l.w,fhtFwmwpwp ywt}p r_litt.!wumfd;wLft UfWJJwLLhpntJ ~r~w
ftw~UIU Ljnt{Jhpf1 .f!UIJ[!WJnLJf! 'lwL'l-wrz t rLfJwLntJ t 

~wJf'wU!hpu w'uu"""~'bprnJ pntJuhpfr Jnfup'uJLn,fJJnLL[! JhJ 
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(. -<wrn~wu1 bu mhl'lt_'bf,l'n"J' lwm bL JnfupwJfr'h LJntfJ-bpf! ( Jp'h

L 't 5 %)• IJnfut•/t ,Jh,_ ltwlofrntJp .pwuw~l! JfrL;u 30 %-/r ~ 
t,'wuLntJ 1 /J.Ju [WU'JZtu ·~•UILbpntJ pwt/_w~wLw;_w,P lwm ~tuft 

-":frJpbp' opqw'hw~w'h {J{JmLhpfr'h ;_hq_n.pwoLhtnt -":wJwp, ntu

tll/r nh w ~ 9 f. w'h ,r n m ~ l l ... ~_u.pfr, 1. n rz/r J h 2 mh rzfr ~ n ,L hL ntJ J !, 

2wf'.f! ~thJbLmLhpp pfrnqbL ~ntmw~mJ' Ca., P, B, Mn, Ge, 
Ni, Ag, As, Au, Be, Co, 'Zn, Cd, Sn, Pb k "'Jl'i.t' {wJ'i.tw
mbpk w'iunwn'i.tbrmul /rz_/u ntl b'i.t H-Ca 'lwufr zw'i.t'lzwlp~n'i.hrl!' 

0 pqwLw ftw.'h ftJntfll, r•ft pwJ.pw JJ wL l'hnp-":pt/_ f_pb pfr ,J ht lw Ln 

h'h opqw'hw~w'h {J{JntLhp[!, npnL.p .ppJfrw~wL -":nrzJLw-":wpJw'h 

hpwlfuft.p hL, p1t.p'hwt["'l' 1wLnwfPmLhrfr9 lwm lwrcfn,Lw~ 
l;thJhLm'hhp .t:hnw'hntJ hL, -": nrzfr t/_bpf•L -":nppq_nLLhpf! wrz.pwmw

LntJ bL ~wppn'hwwtbpf•y z bp~wfll!, Uf'lfr'htlf!, L/rfthll!> ftnpw[

mf!, .ppnJf!, t/_wLw'1frntJ[I Jfrqpwofrw hL ~wmwpntJ 'lhUfp f.t
J mt/_frw l .t; n {'" q_ n L [! I 1. n rz/r Ln LU ~ tluwt/_n rt/_ nLJ ~ ~ w "-w J" L .t; n 'l J

tw-":wpJwL ~hrzu, npmbrz mftpwUfbmntJ hL -":fr'lrntflwuwrLbp£!1 

{w JLLU mhpu w'um wn~lhr nuJ' .t; nrzJLw.t; w pJ wL ~hrzul! LU J~tpwL 

.t; 1u uut ;.J, JrL ;_Ufhu wp/1 w p.u ptlw JftL wLmwnLb pntJ. w JU mbrz ;_/r 

1.11/tUtf_W'hntJ WfJntJpLf wqwm -":p'fpopup'f, ~wmpn'iJ'iJhpp dp

I[f'w9frwu nt tt/_w ,qnulc w.tL.pwL mclhrz l P• ftL;_Ufhu funuwt/_ w

pit.w'lwt•tl'hhpnul, ntum 1~ tFJr.'hhpwlwJfrL uLL'l-wLJnt{Jhp·fr LUJL

Uffrufr UfLU~wunprf ;_/r 'hftwtttL/_nu!, fr'i.t l Ufhu wpULU'fWptlwJftL wL

w LU nth pn uil fl. pntU Ln lJJ! ,, u f_f' b f'l! ntLh u .t; P'l-f' n ~ W{' p n u w Ln w J ,, u

~WLBfrnulwJpU ftwq_J: :'lwJpw'lfrf' (bu[Jw~w) [WU'IlwfPmLbpntJ 

~W[9f"'JL wnwm L ·~ nqbpf! phppft hL, ntUhU ;_hq_~[! nhw~
sfrw, npfr UfWJJwuUhpntJ hpftwflf! fJntJ{ JpqpwopnU -":wmftw

'iJfrlfthp nt'hfr, Jfru;_'l-hn Jwuqw.Lr .t;blw ;_/r ~hnwot/_ntJ : 

/J. Jf1mb rz , nptrbrz f, pq [tp ftbrzuntJ J bJ mw pwdntJ ntU bL 

IJwppnLwmwJfrL WUfWftLtbpf!, .<:w'h'l-hu hu qw[pu Ca fuJf1f 

1 w u 'llw [/JmL h {" 

Sw1qwL mwpwt}t/_w,) t l.JnwftuwJfrL /J.JbpfrftwJnttF, l.Jnwft

UWJ/r'h btf_r'nUf w JnLJ , l.1nw fruw JfrL U.ufr w JnLJ t P frn q_wLqt/_ wJc 

UTWJIJ-UIJNLJ wLolmtJ t .'JOOO o/ -": w : C/JwJLnWLJntfJ/ro umwLntJ 
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/, )! wp -':bumwqw'i! tFbmwpu, zw.pw[t, "''IPf'm , Uflwumtfwuuw, 

uphfJbmpq qnpdt[!lldj!hl.p, [qw9nq h.tntfJbp , opqwhwf[wh b.f"l

fJhp, opq.wLwf[wi.I fJfJntLhp t 1 · J 3 q_whq1_wc}p9 umw9t/_nol' t 
W.fb.pwlt q.npdt/_wd.p, np.pwL U1W£pu t 0 ,5 -':w pwtfpwlff! , qw'f 

J {j fl l_ /uWf'f! l 

Sw.flfW.fnLJ, f!Um ffJhph[JwLp -':wzt/_nttfLbpp, f[hLuwpwLw-

f[wL lflwLJwJp wnwp_pL mhq(! qpwt/_nttf hlt ddnttfp£! 1 !pnu

!pnp£! 1 JwhqwLf!, w.!ltut ;;hmu' Ca, Mg, K_, wqh[p ulwlfwu' 

Na, Si, AI, F et l.nqhpp t[hppL -': npf'lnLlthpnttf nhwf[9pwL 

fJfJnt t (pH-3 ,5-4 ,5 ), npnt/_ -': bmu opq.wLwf[wL fJfJnthbpf' l_b

'L".[lwytfwL -':wtfwp pwt.fwpwf' .pwLwf[p f[wmpnL'i.Jh 1, 1_ qwlt : 

Sw.!CfW.fnLJ Jhc} mwpwdnttf ntLbL p_pw.fJ'L tfJ'lff'W9fW.ff fJfJNL 

fuJ pp lwLnw!f>mLh {'f! ( H · -funttf p ), m hqw '1-f"l"ttf hL plt.pLwt/_ w(T 

[wLnw!f>mLhpp [Wt/_ q-['hLwJ ntLh9nq up[pf[wmw.fpL , lfwf'P"• 

l!wmw'lntpq WUfW{'-lthp/t t/['w t IJ..1umhq qpbfJh P"l"f' tLbJhLm

Ll•pf! zwpJ,tltwf[ hL pwpft 1[1_wp9 p9 : 4hLuwpwltwf[wlt lflwlt 

JwL zltnp -':ptf_ tFp JW[l{! {W(td-ntJJwi[ tLhJbLmLhp' Ca, K u_ W.fLb , 

wL[!LqL;wm zpp_wltwnlltfltwL Jhp_ bL U. -': ltwpwt/_npntfJ.tnLL l_IIL

J•hL -\hnwbw[nt fWb'fl111ffmp9t lfpltbpu'JW.fpL IlL opq.wltwqwL 

t1 /t w 9 ntfJ .!" tb Lh f'f! 1_ hI' f• 'iJ .<; n [' p q_ nlt Lb f'P 9 1 t/_w 91_ nul bL U. .<; w

f. wfu f[lltmwqt/_nul PlJ'"'Lflwl -': nppq_nLnLJ , uphfJb'lt/_nttf h1t bn[' 

f[wt/_w.fpL JpLbpw[Lbp : sl!IJC[-W.ff fJfJnL lwltnw!f>wLhrlllur Ca-" 
fupum Ufwqwu t LqwnH[nttf , pnt.fubpp nt f[bhqwLpLbpp Jnm 

qw l9 p IILJ f! .p fl. f -': w tL b pp tlt/_ b f'f! fJnL.f£ I[ h 'l U. 11tb h L, I[ w fJL w 

untLLhpp qwfJLwmqntflt"'Lf! Ufwqwunttf t, ltpwlt.p mwnWUfiiLti 

h'u npnz -':pt/_whqntfJ.tn t h'uhpnt/_t Pbp.pwmt/_nLfJ.flltLf! pwpdpw9 • 

J,blnL LUfwmwqnt[ qwu:wpnttf hL -':nqhpp qpw.fbW911Ltf t 

Sw.fq.W.ff p_phpp Jpltbpw[pq_w9pwL tf".flf' t (100-150 Jqf£) 

J[,c} Jwuwtfp' -':1l,qpnftw;tpnLwmw.fph-lfwl9f"LJw.fpL qwq_Jnt/_1 

filnL.fl PfJIIL bh f[wJ ,' h'l"/l ' 

IJ.h[ph!pp 9wdpw']-p{' ,fwuhpnttf P.f'P wnwmnLfJJwL UfW.fJwL

Lhpnttf Lf[w'mqnttf t C. w -':-Aw9nttf1 f[bLuwpwLwqwL l l'twLw

nnLfJ.fnLbf! -':wJhJwmwpwr• fJnL.fl t, Jhc} z.t ppt~qwltqt/_wdf! t U..tu

mhq wq_wm fJfJt/_wdplt :_ftw U. opqwLwf[wL L.tntfJhpp o.pupqw

gnttff! qwmwpqn •J ( p wl(mhppwLbpp tFf£"9""- ' hnwt•d-h.p [;{' 

f[w{lf! wh9LnuF t bplfwftd-h.pp U. J.bn.p t phpnuf zwpd-utLwt1 
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.; f
1
qr•wopnJ, -':wmqwhrzlthp. opqwLwqwL LJntfJbpp pw.f-f!WJIILJf! 

,
1
w YtfJ-W'l_ t f!LfJwltlluf, lrutmwf[t/_nLJ t mnp!p t 

!J!'P f'"L.fubpp w 11 Jw•n'uh['f! 1_bh -\ wubnttf JpLbpwlw.fpL 

'-i i"nln.npL, puq J bn.w ,)- ''{' qwbpq_Jhhf'{! qwLq.wq bL .f!'"J.flW.f· 

'LrruJ' ( O£f'l-"mf'"•P ,; ;u .t; jl .:hbp) , -.> w ::p L{ lthprwJ' J; w -.> wfu Lqwm-

1( 11J ~ 1FpLbpw£L"JPY, u itbqp unt/_ t {whrfzw!pmp pn£"1' Uff'"!Jbu

), Lpp q_ wptf-WB"ufp ph(JruLnttf ~ y_pwdbWJpL .fnbp JwulJwq 

f.l' 'LfJ-JwJp, qwJ wq_ 1tb9!11f!JJwJp, ntump w.!L mpUfnJnp!p ~lb-
ti' bLm ~ ~ 

U..thmhq, npmbq mwJq.wL qwpq.wLnttf ~ qwppnLwmwJpL 

w Uf w pLb f'P t/_pw zwpJru_'uwq qw l9f11LJ" wnwmntp .fLUb UfW J

,] wLubpiiLJ opq.whwltwJt wzfuwpJ; f! :;UI[IIILUU1 L ntbp putpdr: 

w I' '1-.! n tL wt/_ b m 11tfJ .fnLL 1 pp n q_ w L qt/_ wJ f! J ht} t ' zpp_wt'l m IILJUI f! 

111
Jbqt ~f'wJpb [lli.. + llt.ffJ"ubpp nbwqypwL '}wnhn,'L tf ~ [J-ntjl 

•: /
11
i.pw.fpL (pH -8 ,0 ) , ;._,' ,''lf! tP"fuwLwqwJpL p_pwJpL q.pb[J-b ;__/r 

UfWf'nLLwqnttf , W.f'l- UfW.fJwLLbrrnttf F e, Cu, P b U. W.fl J bmwq

iJ /,I' llt.L b 'i.J fJIIL.(£ J J1 '1-f' w 9 p nL .<;w m q wJ1 Pz hb I'' lJ..! u -': fl 'l b prnJ 

f_ f'hf'f! J;wJbJwmwpwp itnzm hh , Ca-/r U. HC03-p UfW{'ntbL<J

IfnLfJ.fntbf! pwpdp t . t1b'i_, ,1w1JpLhpp qJwfu.f!f! wtfnLf' t, nuqpwJfrL 

-': j
11

[wh'}rnfJ.tnthLbpf! pp ~ bL, -': wqb(Tp tlt/_wmqntfJJnLLf! pwpdp t : 

Sw,PwumwLwJpL lwJ;qzw!pmhh(lnLJ l "f' opq.wLwqwh q_wLq

'L wdf! J;w uLnttf t 100 - · 250 9 f.<;.w' p IILJUbf'p J bp_ uUfpmwf[IIL!J-

Lht'P .pwLwftf! zwm t: fip.pwh JunLwt/_ntfJ.twL .pwLwlff! 

1
Fbt} [pLp , W.fh.pwh "''IPmwftntyLhpf! ql1{wqwubL, puq 

wdfuwp_pbpf!' qw,[btwhwL : Swtj,wumwbwJpb Lwhqzw!pm-

Lbpnttf ppnq_wLqtf_wt}f! mwuLwUfwmpq wLqwJ .PPL t wLmw

n.w.fpL lwhqzw!pmhhpp -': wtfhtfwmntfJ.twtfp, uwqut.fb .f"Lf'UI

pwl'LJ"Lf' mwpp qhhuwpwLwqwL zf'P.wLwnrnfJ.twL Jhp_ t Jf!m

Lnttf WJL.pwL wmnJ , np.pwL wbmwn.rnJ: SwtjJwumwLLhpnttf 

w t: nttf bL pwq_Jwtf.tw fuumbp , ll(lnL.p WUff'"LJ hL mwuLJwlf fiL 

143 



Un<JU/JU~ .;Wf'J"'l' mwpft, uw~wJU .fbt''fbmLJw Jwul! J"<[IW

f!WUl_Jn<p mwpf Jw.;wLn,,J t b .f!WJ.f!WJ.fntJt '-lbuuwpwuw~tuU 
Zl'f_wuwnntfJJntUf! zwm wpwq t ~wmwp1_mJ t 

r: u m u.. fr. fTJ b f'[;L'f wu" u U2.lf- ntJ mwtfr wumwuLb l'P hphp 

wfUJ ~w' ubw -':n'lwJfL mwtfr!..I.JumwuLht'• l."l' (zwqwuw~wq.n<JU/ 
u. JbpO.wpbw'lwi'O.wJfL mwlfJ•Wumwuuhp : Ubw -': n'lwJpU mw

tfrwumwuuhpfu zwm pUnltnZ t Ca-funtJpf!, l."f' b_ tfhpO.wpL

ILw'lwl'O.wJfL mwtpwumwLLhpf•u' Ca-Na- funtJp[!t U.pf'f 

~lfJwJW~WU UJWJJwHhpntJ P"'Juhp(! wuf bL [!U~Ln,,J 
ZW.f!W f'W JUIIt{J JW ,J p t 

lf w p q.w qb mu w J fu m wtfr w u U/IWUU hpn ,,J p_pw JP L ,J f 'If' wu m 

),/.;pft ~buuwpwuwl1wu z/'2wUJmii<JLn[! ~wmwptftll,J t w1_btf pu

Uibuup1_, pwu mwJ'fWJn <J , Jfubpw[pqw9 pw1p UJI'"9buntJ w

'zwmtfn<J t' P, s, Ca . Mg, K b_ WJLU, npnup ,Jun,J bu -':n'lf 

<L b p fu z b I'm b pn uF 1 lf {tu /; pw lP qw 9 fw JP UJ I' n !J h u nul' wnw yu1 -

9wr} ~wmfnuuhpp ~w.FwprJI;.JwJf"u .f!wuw~l! tjbf'w rl wuynul' t 

wufnl,Lbpf pwuw~f·u, "PI• zLnp.t:f,L ppn,ubpf! wJP"'lY-"'Lfu l.b

'L".f!wunur hu Ca b Mg ~nrzJf!J· 'ff'UJ -':wJwp t 1 -':n'lf l"'

rtn,JfJf nbw~!Jpwu un1_npwpwp l_bqnp t tf"un,Jt 2.f''lf'"~wp
pn!JwmwJft"u ~wl9fnuFwJf•u p_phpp9 -':n'lf umnpfu -':nt'P'l"uuL

Itn ' ,J ~ntmw~.J_n,,J t ~wl9ftntJp ~wppnUwm. 

ltwpp11Uwmltbpf llll<mwl[Jw), Uf[tllyhuriLJ q_q.w{p '1-bf' nt"uM, 

,f /t ~(Ill Of' 'flU lt p '/. Ju L f'{! I 

UU.w -':nrzLI'P tfhpfu -':11f1f"L"l'uhr:nuF ppnq bu i;wuwUJwp-':n•/ 

llntmw~1_11<J t C, N, P, S, K b WJLU• f!UUt fu"f'"'fJJLUU .t; IIL 

tl'llwp .f!WU•w~l! ''lut~WumJ t U. p wytfntJ -':n'lf' 'f"'JU[! t L.11'lP 

,r L f. p w 1_ w I' w I' .f!W luu It '"fJ JLU ,J p. .t; wu qb u L u gw LP u .t; w 'l 1_ w q J 111.w 

!Jf'.f w r} t1 b,J bL m ),[;I' ' J 11 'I • ppnJ, 1L w u w '1-P nLJ , "I 'lP La, ,J 11 LP p

'JhL , ~11pw! w, "f'"fpuf hph11LJfl wUmwnwJpU lwu'lz w .<pmu hpn u F 
l. bu u~w mtf nuF, 

S w tfr w u m wu w J f•u l wu 'lZ w !put L b I' ft 11 f'"Z w b 'l LpnuF 'fl' n LU

mwJf"u p_phpf Jnm tftltbl"' UJWurb.wnrnf u~wu11[t1LJ t tFwuuw!1J, 
LU rz·w ~ w l,J wL "I I' II !J bu I .l? f'W J fu l nLrtnL JfiL [;I'" uF L w Ul pfuiLJ ,, u. 
uutt!fwm J11hp wnwmll<fiJwU UfwJJwLuhptHJ pH - {! pwpd.put-

1-U 

u m J t 10-11 b_ Ull'fWJPU p_pbpntJ At, Si02-l!• .;n,Jnwf! , ful.

"lbu UwU Jf ZLUf'.(! -':wq_tllU'fJIILUI ttbJbUmUbf1' lllf'Wfi(! J Jn[pp

'fbU(! , t{_wuw'lfntJ(!, wprtw{J(! wnwp_w9UntJ bu -': bzm l"'r}"-"'l 

,r fw 9 nzf1 J ntuUb I' b b u{Jwp~ 4_ mJ J f qpw 9 pw Jf, U n '1-w J f u w l ~w

lP -':n'lbf'f! ( un1nub9 ubpf! ) '"ubu tfr".f!l' Wf''fJ"'uwt{_bmn<fJJn<u b 

•u'uphppf bU , .f!Pl. wq_nm bfJ UfUI[rnLflw~nult 

U.l~WL/• t; 11 'lbi'P J"'l'w9nLJ(! ~wutwp.J_n,J t WJU -': wzt[nt{_ , 

II[IUJbuqf /awUII'l_ ~nJui./b.f!UP9 'fiii[IU J'l.ff UWU1[1pnLJ(!, 4111-

fuwppfiL[ntl ~wl9P"<Jntf, np(! ~wmwp1_nLJ t 'fPUJUWJUnLfJJwJp , 

~wJ {Jf11_b9 JwJp : 

2.wJ b,J w m w p w I' ;_ n I' ~ Lf,J w J w~ w u u1 w J,J w uu b pmJ O.U.w •l n p

•fnLJ bu l "f' U11LUtpwumwuubp zwqwuw~LUCfiiLJU -': n'lbpmf , np

mb'l qbnpfJfw~wu UJf'"9buLbpnLJ uzwuw~wlf mb'l IILUp ULUUI

f'fnufl! it wrzwp_wumJ bu wl~wLf• .;n'lbp. pnLJubpf Jnfupp Jbp_ 

WJU n,u'UwJnLJ 'l'fwlf pwd-fu nLup uwmltfnLJ{! t !lnp mwtpwu

w wu 'it /; pnu.l .t; n 'lP ,J'b f. urw ~w u n p'fw J fu J f w 9 nt{J J n ,"u L b p bU 

'f_ tt<p[! , wqttut(!, !pnu!fmf'f! ' U.f' -':bumw~wu nrwqn<Jf! , wqnmwJfu 

IlL !pnu!fmpw~wU llfwpwpmwUJnt{Jbpf! 'l_'fUI[pnphU pwpapw9-

UtllJ bu phf'.f!ww•lmfiiJ"'ul! ' 

finl"f' mfulbl'f mw 1pwuwwuubpn<J fumbuuf1_ t"f"l"f'ZPw9-

Jwu .t;bmbwupn1_ -': n'lwJf'u l"Lrtn<JfJUbpf nL qpnt"umwJf!t p_phpf 

,Jbp_ mb'l.f t mub"un,J t 1bJbumuhpf 'f"L"f'Zw~wu ~ " u!Jbumpw-

9/'w ( Hc n a puTeJlbll 3 H KO HUeHrp a UBH): J!pbp(! U~lLP'",J nLUlU 

.t; P'lf' n~ w ppn u w mw JP u- ~ w [9/tn ul' w JPU ~ wq J, w UJ w ' u IIL[!pw

utwJfu 1 ('{ . U. . '-lmf'lw u WJ'f umw'ff•wu w'infow"utllJ ~ ""'L•1'wm 

~wppnuwmwJf"u): {nLrt"'·Jfi1Lhpp9 wup_wm.J_n,J bU ~wppnuwm

ubpu Il L UIILL!fwmubpf! , npUJbU ~WL9fm IlL 'fPUfUI 2.hmwqwJnLJ 

F_'f'bpntJ ~IttUIW~1_ntJ . bu /ll"f'f! • UIIL[!pwm JIIU[! U UwmppnLJ'f! 

SO/'>C l' ) , tf. i. f'f.wUJbu ' umt·'f>wm- J!l npf'fwJfL p_php , npnup 

ntUbu ,J br} ,J fubltW lftfW !JPW ' s LU f'P b (1 ,J pw 911lfJJIILUUhpp wU

pwmlltJ{' f'llOnt.j{J'bf. f'p!] ~wmWpt[n LJ t -': bpfilw~wUn<{JJwtFp, 

l!um "'J'l Jpw!Jn<{Jjnt"ubhpp [nLtlhtfn<fiiJ'wu: 

U.. fr. fTJbphttl'w),{! JhpawltU.w'lwf'J.wJp}J l."f' mwlfJUtUUILUU

Lbp t wut[w 'LIIIL,J SJw"u- Cwuf , fTJwJpp11-U.LfiiWJP • fTJwpn

"1 wJ fttzf b_ IJ II UJ b Ul- 'J. LU 'll' u w fu lU l h nu w J fu Zl'f.LUUU bp {!' n I' n U.f! 

f• phL jp !J u b rdt w JW !]U nLJ bu ~ pu w luu UJ w m u b f' t U. J u m b'l fun-
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u~1-~ u .. j,St r;rr: VII Vl/1 XJJ T 
l 

L u:z, 1-C u .:b s . ...:. 
'J.U Utf c :1 •• Ccr- Jr-~o" i.-:.. . ._, 4 

u~. 17. Sw.ftwumwLutjfr'b Lu'Lnw!f>urft 'fbnpftJftw~wf, JnL(tW \wm~nLfJJnLf<f,bpf! 

f!Utn IJ. . P. ffJbpblJw!Jp (1966) t 
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't.w'i_n•fJJwu wnw•[blwqn<JU 12w'uwlj t LfJww•[nuf qwp'uwU£! 1 

nwmp qlwj!pJpwqwu m ppnj!pJpwqw'u "lf'"Bbuubp[! p'umh'u

up'[_ b'u [!'upwun<J ~h'u9 WJ'l- JwJw'uwqr </.bpqbm'u!w pnww

qw'u qw'uq'[_wJp i!w'uwq[! <wu'un<J t 5-10 s/<w, .tn<pwj!w'u

LJ"Lf' mwpfr ljb'uuwpw'uw~w'u lf'2WUJU7fi<JU7Jr Jby_ b'u JmUn<U 

500-600 qq Jp'ubpwfwJp'u 'uJn<{Jbp, npu w'[_b[p zwm t, 12w'u 

mw1qwJrrLUr l!bnw.t opqw'uprzJ'ubp'u wJumbrz lf'P'L pwJI!wJ

'[_ntJ b'u, nwmp <nufnw[' ppl_ t: 

If {J'unl n pm w JP'u ur brz mJ'uhpp uw q wq ntp JWU l1J wmf:wnnr[ 

!_f'WJpU UpqpwsfrwU JtUmb'iJupq t_t U <bnwUnLU b'iJ JfrwJU IU

Jh'uwwqmpq Jpqpw'um'ubp{'' l!l"f'P'l-Lbf'f! fL un<L!pwmtLp[! 1 

qpnt'um'ubpp ,J"by_ J'unuf bu ljwppn'uwm'ubp[!, nwmp <nrzwJp'u 

tntdnLJfJ'ubpp nbwlfsfow'u {JnLJL <pJj!wJp'u t, y_pbp[! {plfpn

qwppnuwmwJp'u-lfwwpntUwJpL b'ur 4wwpntJ'u LUJumbrz mp

UJnJnp!p ttb.fb'um t: 

PU;_Ujbu <wrznp'fnLJ t IJ.. />. fTJbpb[ULUU{' 1 wUwUJWUlLUJpU 

lw'unw!pmLbpmJ 'uljwm,[ntJ b'u ljb'uuwpwuwljw'u lf'2W"j[!

w n L J UJ p zw UJ J b J mw pp b p nt{J J n t'u 'ubI' 1 U w j!U w n L£ w JP 'u w 'u w

''iwm'ubft[' ppnq_wuq'[_wJp j!wuwfJn'[_ (538 s/<w) Jnmb'unuf h'u 

wuurwnwJp'u Lw'unw!pm'ubpp'u, '[_bpbpqpJW b_ uwnrrbplff'JW 

ppnq_w'uq'[_wJp ifnju<wpwpbpmfJJwJp Jnmb'untJ bu mwifwu

mw'ultbpft'u (90 % -uurnpbpfJflJW ), wf.Jw'u mbJuln'[ (22 %) 
qpw'i_n<J b'u Jpy_p'u '1Pf'/2 urwJ'IwJp m mwifwumw'up Jj.y_u; fJn

l"f'"qjt'iJ UIJL ljb'uuwpw'utuqw'u zNw'uwnnLfJJnLU '1-"J"'fJJntfl nL

'u /r l;!pbJ bpw Jp'u -lj/ruw fJifntm w JP'u wuw l1J wm'ubpntJ. WJU mb rz 

ppnq_w'uqt[wJ[' 10 w'uqwJ ''iwlJwu t (50 s/<w), wpJwmu/;p[! 

qwq_JntJ bu ppnq_w'uq'[_wJp 57 % -[', wf:[!' 47 %1 
,£pwJp'u Jpqpwspw'u WUWII[WUJUbpntJ wJbLntpbj! zwm 

LJw'u nt Jfropp'uwq t, 'uljwm•[ntJ t p'umb'uupq Cf"l"l'lwlfwu 

ljnLsb'umpw0pw• U.Jumbrz zwm /!Pl. t ljw'uwz rzw'uq'[_wuf!, ljb'u

uwpw'uwljw'u zpy_w'uwnnL{JJnLU[! zwm wpwq t qwmwp'[_ntU 1 

JbnwJ opqw'upq_-t!'ubp[! Lf'P'l j!WJ~wJ'[_ntJ b'u, <ntJnwwqnJLU

B"'J qph{Jb ;_qwr lJ.'uw,qwwntJ Na , Cl, S, Ca, K, P tth-
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JbLmLhpp pLmbLup.j_ ppnqbL ~nLmW~nLJ t L~wmt/_ntJ , pnLJ

uhpp JnfupwJLnL{JJnLL[! Jbu t1 {wLnw!pmp mpufn,fnp!p tth

JbLmLbpL hL' Na, CL S , Ca: 
U.LwU(wmwJpL lwLnwfPm.Lhpf! nnnq•[ntJ hL u 'lwn ':.! nLJ bfl 

~fiL[UlfiL{'W~owL lwLnw!pmLhp. UfW{'WpmwsJwL u_ .rp zwpp 

Jp~pntthJhLmLbpp wtf.htwsJwJp wLwU(wmwJfoL -': n'lbl'l! 'lwn

LnLJ bL phppwmnL ,':!wtfpw~hLnL u U(UlnLrzLhpp Jzw~JwL t:w

Jfwpt 

SnLL'f{'WJP lwLnwfPmLhpp wJbLwpLnpnz -': wm~wLfoll! 

l[hLuwpwLw~wL Ijlnpp mwpnrznLfJJnLL[! u znwUfmnLJmp 'lwL

'IwrznLfJJnLLL t: U.Jumb'l p_hpJnLfJJnLL[! Ufwfrwunp'fwJpL t, npp 

-': hmuwLpn•[ pnLJuhpp w tlp '1w1'1w'l t pL[JwLnuJ . .pwpwpnuhpp 

mwph~wL w "O nLJ bL 1-10 dd : PnLJuhpp uU(pmw~nLsLhp pfol. 

hL UfW{'nLLw~nLJ, uw~wJL wnwm bL wJfuwtpbpn•[ nL tl/llnw

JpLLhpnt/_ t 

SnLL'fpwJpL p.nLJ''ht'P JnfupwJLnLfJJnLL[! Ijlnpp t : Op'fwLw

i[w,L LJnLfJhpp f!UIJ.f!UIJfiLJ[! mnLL'lf'UIJfiLJ zwm '1wL'1w'l t ~w

mwp•[nLJ , JpLhpw[pq_wefowL fJnLJL {, tfpLhpw[Lhp/• p wJpw

JnLJL nL -': n'l.JLw<:wpnLJ[! ~wmwp1[nLJ t {J{JnL Jfop_wt[wJ(tnLJ. 

mnwp_wLnLJ bL <:p'ff'""'WJLW('Lbp , OU(W[ 1 bp~w{Jp <:p'f{' Oj!Uf'f

Lhp t 

U.Ju q_nLwJnLJ <:nrzJfJw <:wpJwL w~mpt/_ d-wJwLw~wlf'f'uLp 

zwm ~wpC. L pL,wJhLp 3-4 wJpu, Jp~f'"PP"l"'ffrw~wL "f{'"-

9buLhpp '1wL'1w'l hL pLfJwLnLJ, -': nrzp Jhp_ mppwU(hmnLJ hL 

-':w C.wfu w:Lwbpnp Uff'"BbuLhpp t bpp hJL pH-p fop_LnLJ t JfoLl.u 

4 u wif.htfo U[W~wu , h['~wpd-hp hp~w[Jp Jpqp·wspw t ~·wmw

f"'LJ , 'l W('dnLL t Lwu WLJfiLJpLp , zwm I!Pl hL wrznmwJfoL 

JfowsmfJJnLLLhppt SnLf''ll'w JP qhmLwp_phpp zwu• {JIILJL JpLh

{'W[pqwsfrw "LLhL ( JfrLl.u 100 Jqf t ) Ufwm~wL,LJ bL -':f"lf'"

~wpp,LwmwJpL-ufotfo~wmwJpL fuJppL, UfLUpt~LLw~IILJ bL op

qwLw~wL LJ"L{Jhp : SnLL'ff'WJP 'fpntLmLhpp 30-50 uJ - ps fu 11 -

l'l! zbpmhpnLJ mwpt[w pLfJwspnLJ wLp J,'l-':wm uwrowJ bL 

(-':wtf_hpd-w~wL uwnsnLJfJ): 
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bfJb mntL'fpwL rzwpqwLnLJ t ~wppnLwmwjpL WU(Wf'f~Lpp 

1[pw, oWUfW ~bLuwpwLw~wL lPfWU(UlfiLJUlf wpwqnL{JJnLL[! U 

wp'lJ"r.Lwt/_hmnL{JJnLL[! JhuwLnLJ {, pnLuW~wLnL{JJndJ[! <:wJh

Jwmwpwp ::wpnwm L uhpp JpLhpw[pq_wsfowL pwp&p t r 

SnLL'fpwJnLJ q_wpqwswu b1 WJuUfhu ~nl.tf.wu pwp&pw'fpf' 

u_ 
9

wupw'fpf' -t;w <:-A nunLhp' mnp!pwJphp t Pwp&pw'fpf' .;w

':fo SLhpriLJ mnp!pp wn~wJnL{JJwL UfWJJwLLbpnLJ pnLJuhp[! 

q_p~t/_ wu bL J pLhpw[W JPL qpnLLmp 9 • upwLp O[pqnmpn!p f:w

-':p "OLhpL bL ( u!pwqLmJwjpL "Ow -':p -&Lhp) : lfpp_wt/_wjpp {J{Jt/_nL

.fJ JwL ( pH-3 ,2-4) "lwm C. wnnt/_ JfoqpnopqwL{tq_JLhp[! ,flnLJL 

bL q_wpqwLnLJ . p_phpp JpLhpw[pq_wspwL zwm Ijlnpp t 5-

100 Jq/u 
8wupw'1Pf' t;w -':p i: LhpnLJ pnLJuhpf! pphL9 wpJwmLhpnt/_ 

~wpnrzwLnul bL -':wuLht JpLhpw[wJpL qpnLLmpL, WJumhrz P.l'P 

wnwmnL{JJnLL t , lf"J"'-fJJnLL nLLhL tf_hpw~wLqLJwL Uff'~Bbu
thp: 

4. 11\rpdpmpt}_-wG.unqwmwJpG. lwG.qzw!pmG.hr. U.Ju fuJp/• 

Jbp_ bL JmLnLJ Jhp&pUbrowjpL zf'fwLLbpp u l. "f' wLwU(wmLb 

!'P nL pwp&p lbnLhpp lwLnwfPmLhp[! : !JbLuwpwLw~wL l l!f'

iwLwnnLfJJwL Jhp_ -':pJ'Lw~wL 'lhf'(! umwL&LnLJ hL p_ppJnw

LbpL nL Jp~pnopqwLpq_JLhp£! 1 p.wp&pw~wpq prrLJuhp[! pwsw

l[wjnLJ bL1 OppLw~, lJ.pwqwup ~wmwpwJph qnmnLJ ph~nt•w
<:wmJwL <:nrzJf1w <:wpJwL 4hrzup t/_pw q_wt''fwLnLJ bL ~brzuw 
.!PL pwpwpnubp nL Jp~{tnopqwLpq_JLbp, npnLp <:u~UIJW~wL 
IJ-h(l nLLhL <:nrzJLw<:wpJwL Uff'"BbunLJ t 

lJ.LwU(wmLhpnLJ ~bLuwpwLow~wL zNwUfmnt.JLF1f! zwm {JnLJl 

1; q_wpqw9 wu. UfppJpmpt/_ wLwUfwmLh[!p -': hL9 upwLn•[ tL 

mwpphpt/_nul bL JJnLU wLwU(wmLhpps: fTJppJpmpt/_ wLwU(wm

LhpnLJ fTJbph[J,wL[! wnwL&LwsLnLJ t p_pwJpL JpqpwsfowJp 

Jp pwLp mpUf' MJpw{J[J•[wJfoL , Pl"PP'l-unL[!pwmwJfoL , wrzw

mwp-un LL!pw mw JPL I wrzw{J[Jt/_w JpLt 

{hnLwJpL hp~pLhf'P lwLnwfPmLhpp qhn ppJpwL Lnp t 
q_wpqwLnLJ t Un•[hmw4wL l.wJwumwLnLJ WJ'l fiL'[_'lnL{JJwJp 

1-!9 



uizfuuimui'£.p'£b('[! JpuiJL uqut/_NLd b'£, 1:bml..uipuip 'lbn[,,,, q.n

JNL{JJNLL 1_t1LLp qhN.ppJpuiftui'£ Lui'£nuifPm'£bpp npL..t ufuhJuit 

lfh'£.p qmL11LJ h'£p, N{' LuiLnuifPmthpp uinui'£J.'£uisJ,tu'£ Jht 

N{'Ufhu 1:pJ.p 1uinuitpL ~hp{Jpt U[hm.p J t{_hpsthL nLTl'l'/idpq CfN

m puiq uiL nL{J JntL [!, ui J Lr1L1: h m /,_' b pft pui puiL uift ui'£ 1: pJ P;l! ( ui Uf uip

H pp LPfJnLNCfpuiftui'£ quiqJ{!), nhLphfP[!t 

LuiJftuiftui'£ UUL-p Buiapui'fp(' Juiuhp'£ nLLH l'!(', 1uiLuiU[ui

wuiJfa.L ftLpJuiJuiftui'£ '.l{uiJJui'£'£hp, npmh'l fun'£uiifwsJui'£ qnp

d-uiftps[! 0;2-0,3 t. wb'LP t nLLMtnLJ pL.p'£uit/_wp L'ui'£nuifPm

fihpps L{uist/_uid- LJnL{Jhpp ftnLmWqNLdt PuipJ.pui'fp{' Juiuhp[! 

(3000-4000 J) pphL,l] t{_pui ftpnui b.'j, mnLL'lpuiJpL JnLpui1:ui

LnNLft Lui'£nuifPmLbpp ft'£p.p[!' tf'P -ui{hLsnd[J ftuipb.uiml.. ,uiJuin, 

-<,' N 'LJ'j,uit:; ui p·J ui'£ ui ft m pt/_ d ui Jui Lui ftiuzptuiL p uui1: ,f ui'£ ui 1p ui ft n L

/J JNLL /,_ uiJLLt UpuiLs Jptl.. mh'lui'lf'{uid- qnmpLhp[! ( muiifiuiu

il1 ui'£, ui'£muinui JpL), l!'ui-thpJ ui JpL Ufui JJui'£'£bp•nt/_ '£J ui'£t/_ nLJ 

h'£ 1:Nppqn'£uiftui'£ qNLuiJuiftuiLnL/JJui'j, Jht 1:uiJuiU[uim·uiufuui'£ 

qnLuiLhpp pph'£s '£Jui'£LhppLt IJ.Ju"fpunt{_, nL'l'luiJ.pq qnmpui

ft ui'£ NL{J JuiJ p '.I/ ui JJ uiL ui </_ n p~uid- t{'ui- th ptf ui JPL "I ui JJ ui '£'£hf' f! 

1:ui'b11puuiLNLd bf, ftuiplwp uiq11uiftLhp LuiLnuifPmLbpp qhn.pp

Jpuiftui'£ mpU[h{'p uinui'£J.'£uisJui'£ Jbi_t 

fiL'l'luiJ.pq 'fNmp1uiquiLNL/JJuiL Jht umb'ld-1[uid- muipphp p'£ui

~[pduiJuiftui'£ lfNmpLhpp uin,;,tuis'£nLJ bf, pph'£s muipphpw4th

{'[!' hi'£hLn{ hpftpuipui'£uiftui'£ ftuinnLs1[uid-.pps (LpfJnLNCfpuiJps) 

f1L nh LP b fPp S 1 

UN</_hmuiftui'£ L1ui JuiumuiLp qhN.pptfpuiftui'j, LuiLnuifPm·Lhpf! 

fuJpuit{_npnLJ h'£.p 1:hml..JuiL ,Lui'£nuifPmuiJpL qnmptbpp Jhp 

f. lJ.'£uiU[uimuiJpL l. ftpuuiuiLuiU[uimuiJpL Lui'£nuifPwLhpt 

2. Suiif1uiumuiLuiJpf1 LuiLnuifPmLhpt 

3. lJ.'£muinuiJpL Lui'£nuifPmthrtt 

4. lfhpJ.uil''IJui'j, NL uil"IJuiL qnmpLhpjr Lui'£11zui'!pw'£hpr 

IJ.Ju qnmpL f!L'ICff'ftnLJ t lJ.puipuimJuiL qnquiqnpnL/JJui'i.r 

suiapui'IPf' tfuiuhpps JpLi._l.. 1200-1300 ii puipJ.pnt/JJNLhLbf'l'' 

lfh'lf'NL ftppb.p swd-11ui11pf' tfuiuhp[! /,_ q,uiJ{' 1:Jnwfou-uiphht/!/r 
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'«!~Luisuid-puitfp(' 1:uimt{_uid-'£hp[! (fTlui"fui/!u1("p thn'£uiz'lfJui'£ nt 

~uiptuftps ftpuuiuiLuiU[uimLbp[!) tfmLnLJ b'£ uiJu qnmNL tfhtr 

JJ.Jumb'l uinui'£J.'£uis1[nLJ bf, 1:bwl..Juil mpU[h{'[!~ 1. U.,rtuipuim

JuiL 11uizwp unL"fhpuift{uil lui'£11zuifPw'£hp, 2. lJ.puipuiwJ1ui'£ 

1uizmp ftn1LmnLp-nnnqh[p Lui'£nuifPmtbp, 3. LpuipfuuiJ/1'£ 1:pJ

/!P t{_pui ftuippnLuimuiJpL ft/1uuiui'£ui"fuiw'£bp, 4. </.h11/1 t.. lJ.p

t/t-ui qbmhpp ui1[uiqui'£Hpp ftpuuiuiLuiU[uiwLhp, 5. lfh'l{'nL ftpp

i{.p qpuuiui'£uiu1uiw'£b11, 6. fT/uiUfw.puipfi qpuuiuiLuiU[uimLbpt 

lJpuuiuiLuiUfuiwntJ J{JLn[N('mwJpL mh1£NLJ'£bpp .pw'£wftf! 

1:uiuLnLJ t 200-350 tlJ-p, CfN,[N{'ZNLLuiftnL/JJNLL[! 1000 Jtf-ps 

w{hL t, uiJnuiL[! t4uiwt{_nt.J t fun'£uit/_nL/JJuiL puisuiuuiqui'£ 

,,:; uizt/_ bftzp n, p nw ui qui ft nL{J J ntL [! w b uuiq'£ b {' n </_ ,,:; ui {' nLU w t, u W

IJui JL ppnqui'£q.i/_uid-p wuipn1£NL/JJNLLf! ifin.pp tt 

U.puipuimJuiL 'luizwp Jp .p.mLp 1:uimt{_uid-LbpniJ qpnLLmuiJpL 

tf'h['t!_ hpftpp Juifthpl..niJ/JpL zww dNm b'£ qw'iit{_nLJ, 'lf'ui 1:w

Juip tl uinuituiLnLJ b'£ ui1£NLwthp ( unw1hpuiftquil Lui'£nuifPw

'£hp) LnftmhJphpJuif1p ; ,ttJpuid-'£C, Upwiuizuiwp /,_ </.h11nL Zf'tuiL

LhpNLJ t /J.Ju w b 'l m /tut nJ n pfP tLb,f b'£ wL b {' b'£' '£ ui w f'P NLd [!, 

.PL"{'[!J ddNLdp[!, ftuitspnLd[!t Lui'£11pUfnLJ bf, un'luiJpL ui'lnLm

_fihp, qhwfiuitphpp nhuiftspuit 1:ptf.puiJpL t (pH-8-9:----10 ), 

wb.nu! b'£ ui'luiubp pnLJuhpt fJ.1£NLmLhp[! ftuipp.p nLLhL £"Lf'2 

J b LP npui SP ui J/i' 1: pJ'£ui ftui'£ nLJ ui 'lwqbpd-J uiL[! t U nLU[ hpui ftq ui l 

j_uifr'lzuifPmLhp/1 qhn.ppJpuiftui'£ pui'£uiJ.L..l' .::bwl..JuiL fthpU[ ft1uip-' 

tl1 ui;; ui J Ln "-"' 

Na·, Cl'(SO" Ca") P, K, N.... ' 
4 

' H20, Na, Cl, S, Ca 

Jlui'£uiJ.L..p tfht qnmnpuiftuiJpL qd-ps uinuit '/{'quid- tthJbLmLhp[! 

9nLJS bf, wui[pu mp"fnJnpfP tLhJb,LwLhpf!, 1:uiJuipfrtpLJ' Uf'w., 

qui uN f''lui JpL, p u ft 1: ui JWui pui f'Ni,J' ui q h LS nLft ui J p'£ tthJh Lm

'£h p'£ NL JfouisNL/JJnLLLh{"[!t 

Z, pu ui ui'£ ui "I ui m '£ b {' n itf ft NL£ m n L{' ui ft ui,'£ l ui '£ '1Z ui fPw'£ b {' [! 

umh'ld-qbl bf, Jiui{"'fNL Jptnsn{ 1:uiqwpuitfJuiftLbpp [!L{Juis.pnLtf' 

uip1:huwuiftui'£ nnnqtfui'£ 1:pJui'£ i/_puit - lfhd- muipwd-nLJ ntLh'ir 

qnpz qpuuiui,LuiU[uiwuiJpL 1:n'lbf', npnLf! uiJqhqnpd-NL/JJwL 1:ui

J ui {' zui m "Ip m uiL p b'£ t LN 'lb f'P J ht z1ui m b '£ qui ppn Lui mth {'[! 
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( CaC03), npnhg zhnp.t;l"l .t;nrzfo n.hwf[gfowh l_htL"P f[wJ flntJl 

t;pJpwJfoh ~~ '-lwLf•ntJwf[wh , !pnu!fJ/If'WJph U. wqnmwf[wh ulw

pwpmwhJnL{Jhpf! pwp.lpwghntd bL .t;nrzfo phpp,wmt[ntfJJnLhf! 1 

'-lfouwwhwUfwmwtfrYI 1[-nmntJ .t;wmnLf[ mhrz hf1 lf['Wt/_ntJ hw

luwthnhwtfoh f[wppnhwmwtfoh -;nrz.Ihw.t;wpJ,wL f[brzU.nq opfln

~lJ'ILt/_lt w l L w h '1-l w!pmthp f! .t; pw p~ w! fo h w Uf w ph hp fo t{_pw 

( U.pwlfw<}fo hw~wlhn.thp, '-lwpJpwzhhfo , brzqwplffo, .Pwf,wphn.fo, 

Unqhmwzhhfo uwpwt/_whqhhpf!}: U.Jumhrz JbQ- mwpwQ-nLJ nt

Lhh bpf[pnprf'uf[wh f[wppnhwmtbpf!' i[w[9pnLJp f[wppnhwmf!t 

'-lwl9fonLJh wJumhrz mpUfnJnp!p ~lhJbhm ~· JfohzU. 2- 4 tf ~n
t•ntfl JWh m wf[ [Wt[ w !f phf[n phhpf! Q-wQ-f[t{_ wq H f[wppnhwmw

t foh f[brzU.nq, mhrz - mhrz wn.wp_wghl ~ f[pfo wJpnrzp_ zhpm, hpphJ~ 
.t;whqhu ~ lfW[pu uUfpmwf[w .t;nrzhplt dunq z '-lwppnhwmwJfoh f[b

rzb.l• npnz Lnlll[tWmhuwf[hbpnLJ CaO-r pwLwf[f! .t;wuhntJ ~ 60-

65 %-Ill bpf[pnpqw"'wL Q-wlfJwL Jphbpw[Hpfo ~JpntJ mppw

llfh muul' hh J nhmJ "l'fll"hpmw tfoh luJ pp f[wt[ w J!1 f1 J foLhpw£

~'ht'f' z J? ph ph w JU 1f11LnntJ nd1hh .t;f'll'" f[wppnLwmw Jfoh

f[wwfontdWJph l[wrztl, mhrz - mhrz hw!J. ,J/;q ~ Uflt[!pwmp JnUp 
ll( w f'll Lhw I[ nL{J! nth f! : 

'-lwfl[!flhWmUI !f L I[LrzU.fo umh rz<}tl,uJ.L J h P. pw !J" pfoJ fowf[w~ 
ll((' r. !Jhu!thpfog ( lf"l"l'lfwl1wL f[nYJohhmpw9 fow J pwgwn.fof[ Y1zw

hwf[ntflJnLh nttbh Jpf[pn opqwhpqtfhbp{' t U.. f!JhwpnuJwhfo 
111 

:h. lfwfJU."uJwhfo .t;bm Jbp .t;wJwmhrz [lllpnpwmnp nwnLJ

)tUt U ff'11LflJ11LbUh f'f! ( 1 !J65) !Jf1LJ9 mq b gfth 
1 

fl[' d f z W['j! pwf[

tn hr,l•w 'i,b {' p n ppn uwu.L f[b I' U. w !l J fo f[pn oplfwhfor;_Jhhp .t; whqfo

uwLntd hh Pf"Prtl'fowf[wh UfWmthzhhp f[wppnLwmLhpfo f[nt
mwlttlwh qh[trttdz 

'-lwppnhwmwtfoY, f[hrzb.f mwpwJ-Jwh Zl'f.'whHpnuF 1[-hnpfo 

dfowf[wL pu1LwJ.U.f! .t; /;mUJWL mhupf! f[n 1 hhfrw' 

Ca .. H20, P, N, !<. .. 
Ca, S, Mg ... 

rf.b'f.fo , U.ptpw 1[-hmhpfo U. f!JwLtiwpwpfo f[puwwhwUfwmhhpf! 

ltp/;'Lg f'h"LJfJut[ f!fl hh mwpphpt[n 1 J [Wt[wfJhpfo t[pw qwplfw

!J"'l "ftuwwhwutwmLbpfo,cJz Upwhp qwprpwhn 1_,J bL hum 1[wQ-pw

.f f. Y1 
w "I w pLh [' I• t/_p w ' U.pft 'l I[ lf J w! w I[ w !, L1f w ttl' wh Lb pnul' J I!{J-

1;)2 

1m1npmfog humurz Ltww fontdf! f[ntmwf[t{_ntJ ~ .t; ,'l.fo Jbp_ , uwmfo 

'l"l'l t;nrzbpntJ Ca0-,t, pwhwf[f! pwtf:wf[whwl.wlf. zwm f, , "t'l' 

.t;bm&whpnq lfbmLwp_phrrfo n.hwf[gfowL {JnLJ[ .t;pJpwJfoh ~ ~ lJ.p

-':humwf[wL nn.n lfJ w.h qh Ufj!11Ld w JU .t; nrzh (If! Ul Jlfh lf"f'qntfl JWU 

l;wJwp zwm UffLnWhf hht Pwgfo f[wwfontJpg .t;nrzfo Jbp_ zu/tn 

~ q.q.,tJpf!, mhrz - mhrz .t; ,rzbpf! lffoUfuwmwp bL : 

If hrzpnL I[ pp AnLd f[fo uwwLw UfwmLhpf! J h<} J wuwJ p ph f[n

pw.t;wmt{_wq .t; ,rzJhw.t;wpJwL f[hrzU.foL bh Uf'wmLJwhntd (pum 

f!JntfoLm[fo whqwLJwL): U.Jumhrz zwm fohmbhufoq ~ Jh~wh/tf[w 

f[wL .t; ,rzJLw.t;wpnLdf! : 

U.!u 1ft1LnnLd f[wphtfl ~ wtzwhJ.hwghbl mwlf.wumwLHpfo Jfo 

.pwhfo mpUf' .t;JnLUpu-wp&htpfo l"f' mwlf.wumwLLhp, lJ.pwpwm

JWh lf"l(lwt{_npntfJJwL l"l' mwifwumwLLhp, Jfop_foh pwpdpntfJJwL 

Lhn.hhpfo mwifwumwLLhp nt JwplfwlfhmLwtfoh mwlf.wumwL

Lhpr 

flnp mwlf.wumwhLhpL nthhh zwlfwLwf[wlfntth .t; ,rzbt'• np

urhrz .t;ntdnwfo UfWpnr_Lwf[ntfJJnLLf! lf wLghntd 3-5 %-fog : 

Pwpd[l p_hpJwumfo -/; whLhpfo UfWJJwhLhpnLJ pntuwf[wh Jhw-

9"1''1-Lbl'f! .t;wJbJwmwpwp wpwlf bL f!WJf!WJt{_ntJ, Jfohhpw[fo

'f.wgt{_ntdz U.Jn.wLf! ~nLwt{_ntfltwh l;wzt{_hf[zfonf! pwgwuwf[wh 

~~ !Jnp oplfwLwf[wh t!wuuwL .t;wuhntJ ~ 100 g jt;w, w l\ntJ bL' 

ozfoLqp , l;wgwqlffoLhp, l"PLUlllffoLhp : Pwpdpwqfop Jwubpfog 

[t{_wgt/_wq nL f!Zt{_wq ~lhJhhmuhppg mwlf.wumw~thpntd f[nt

mwf[t/_nLd ~ f[wl!Jfon tdf' U. JwuwJp q.q.ntdpf! t U.!u LwLqzw!pm

Lhpfog fo'umhLufot/_ Jfolfpwgfow ht f[wmwpfltd f!.l"f'f! , hwmpfont 

J f!· mfou1nJ "1' !/J ~l btl hLm ~ f[w[gpntd [!I 9 n p mwlf.wu mwLLb

pntJ p_phpf! .t; foqpnf[wppnLwm w tfoL -f[wlgfontJ w tfoL bL , mhrzfo 

I; nthhhntd lfbwhwp_phpfo Jfothpw[foq_wgfowtfo JhQ-wgntJ lf"l"f'-

2fowgJwh zLnp .t;f.tl_ , n.hwf[gpwh fJnt!l l;foJpwJpL f[wJ 1_hqnp ~ ~ 

~wlf.wLfo zpy_whfo l"f' mwlf.wumwbhhpntJ CJ.. Cft'Plf"I'JwLfo 

(1967) nwntJLwufopntfJJnt'Hhpf! 9"LJ9 hL mwlfiu, np 1_hqn.p U. 

fJnLJL .t;pJ.pwJfoL n.hwf[gfowhhpfo UfWJJwhLhpn tJ (pH-7 ,5-
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8,4) Cu, Ni, Co, Pb, Zn, Li Jbmwrzhhpf1 Jf"IPwgfowh {Jn'!l' 

f. , fou q J n lP p'J-bh [! w J '1- Uf w J J wh H pnuF z w pJn thw q t 1 

S w fw u m wh h h (1[! h. J w pq.w qb mhw Jfoh IJI w f w u m whhb (1{! 

{lnnnt, l;fopwqfo, U.Ufwpwhfo qwzmbp, UU.whfo wt[wllwhfo gwd-

pw'J-fo£1 Jwubp[!, (/JwJpwqfo ;;n,[pm[! 1 bnwptn.phhpp uwpwt{_wh'l 

h. wuh) Jwd-qt{_wJ bh uU.w;;nrzbpnt{_: J.,n/_Jhw::wpuwfl qbrzh.h· 

w 1 u w hrz ;; fou .phr n 1_ ;; w qb 9 w J u fo w tfo w w 1 fo~~- It w r pnt w w w 1fot t t 

l.ttLUnwfo UfW(1nthwqntfJJnLh[! 4-12 %, mbrz-wbrz Jwpqwq.hm

'ilw J foh mwfw umwhhb pntu 12 % -fog wt{_ bu 

lfbJ {Jb.pnt{Jjwh mbrzwh.pfo q.hUj.pntu uU.w ;; nrzhp[! tt/_wgt{_wt} · 

bfl, ;;pJ.pbp[! upq.pwgpwjp bfl bfl{Jwpqt[btt fil'nLJ[ {Jh.pnt{Jjw'is · 

wbrzwh.pntu uU.w ;;nqbpp ;;qnp bh , [Wt{_ wpww;;wjmt{_wd- qb

v b m fo q w qwh ;; n pfo rz nhhb pn t[ : U b.w ;; n rzw Jfb m w f w u m w 'b'bh pni_u 

;;nrzfo qwpt/_wd-.pmu wuhhntph.p Si02, Al 20 3, Fe20 3 -fo tU.CJ.-H

£1!! 1-fog wt/_btfo hL, CaO, .MgO, Na20, K20, P20 5 o.pufoq.H

pfoh [!' 1-fo 9 tp n.pp b. J pqpw 9 fow JP b'b b'b{Jwpqt{_ nLU 1 U.ju mbtz 

;;wmmq mbrz t q.pwt{_ntu 'twl9fonLU[!I l.nrzfo t{_bpfo'b ;;npfoqnh'bh

I'P9 wjh tt/_wgt/_nLU t b. qntmwqt{_ntu fountt{_fowl ;;npforzn'bntJ 

wnwpwg'bhtnt/_ qwppnbwmwjpb bnpwqnjwgnt{JjnLbbhpt I.Jwp

pnhwmwjpb ub.w;;nrzbpntu ( lflfuwt{_npwUfhu ;;f1WJfb WUfWf1bbpfr 

.fpw) mbrz-mbrz ub.w;;nrzbpfo mwq J.b.wt[npt{_bl t pwt/_wqw& 

;;qnp qwppnbwmwJfoh qbrzh.t 

u b.w;; n 'l Ul J fo'b m U.llf Ul u U1 whh b pnLU ;; II rzuh w;; Ul pJ w fJ ''I pn-

'In tq u/bh pfo 9 J f7't pn o (1 q.wh foq_ Jh b pfo J w uh w 't9 nt{J J'w J p u fo h{Jb q

t[ntU hfl bnp qwt{_wJfoh J'pflhpwlflbp, npnfl.p ;;pJflwqwflntU 

ututmqwhntu hh Jnhmunpp[nhftmwJfoh fuupfoh. ( Jnhmunpfoln

Lfom , rhJ'l-btfom) qw~. hwb. ;;pqpnfwuwphbpt u.JU qntnnL p_php[! 

;; /t 'l-£1 n q wp p n~tw m w J pb -ltw l9 fo nLU w Jfoh q w rz J nth bh1 S wtjt w u

mw~IWJfoh q.nmnL qbnpfrufowqwh pwhw.lb.[! ;;bmh.Jwl mhu.p[! qnt

~-d.hw' 

H20, N, P, K . .. 
Ca, (80 4 ) .... 

3. lJ.f,mwnwJ~G. twG.qzm~mf,br 

IJ.'bmwn'bbp[! Unt{_bmwqwh J.wjwumwLttLJ lffiWt/_nLU hh hpw 

mbpfownpfowJfi zntf1P. 10 °/o -[! b. UIUiflWd-t/_wJ bh ;;pJhwqwhntU 

1G4 

;
111

wfou-wpb.bt.pntu i.J. ;;wpwl[wJfoh JwutiLJ' Pwpq.ntzwmfo n1. 

! h '[(1nL l b nflwz rz{Jmfl b f1f t[pU11 lJ. flm Ul nfl b (1{! [ Ul Jfl Ul U1 b (1 fL b fJ 1 

111 
f1pw Uf bm nLU b fJ' !1 wqh jr'u, ;; w C.w (1 [! , P n fu foh: lJ. h m w nhh £1/1 

o,r wq J.fLwt/_npt/_n LU /,'!J lf"£12 whm•Wnwjp'!J ;; nrzbp, gmJpwqftp 

,rwubpntU hwb. q.wr:'uwqntJ'u ;; ,tzbp: 

IJ.'umwnw Jfo~1 lw'u qzw~:m'ubp[! b{Jb J.fLw,[ n pt{_ bl H qwz'rn • 

)
1 
w w w J foh m Uf w p'u L {' fo t{_p !11, ;; w pnw m b 'u q.w l9 pn tUn t{_, J p pw-

1[w.lf1P nbwqgfowh 1._ L1zn.p qwu {JnLJl ;;ftJ.pwJfo'u t• Pfontlwhq-

1[wd-l! w
1

umbtz Ijwt[lFnuF i, unmwt{_npwUfbu 2000-4000 g j;;w , 

mwpbqw'u w.>l! 30--- YO g ( ·:w : lfnfupfo Jbp_ qbpwqz nnLU t CaO , 
"(1 ;;wuftnt.U f, 20- .~0 %. fo : U.ju t "lwm C.wnl!' np hlltj'upu~ 
ft wppnhwm'ubpfog wqp w u: l; nrzbpnLU ;; nrzfo nbwqgfow'u ;_bqn.p t 

!' nLJUL f1P .f'UI J.P UJ JU w ~~ 'lf fin I[ ntq m 'u b f1P 9 u m wgt{_ w J 't wl9fo n LU p 

z'unp;;fot{_ 1 r./.b£1lfrh J;qn.pwg'untu t opqw'uwqwh {JflmLLpf!: 

IJ.hmwnu1Jf.11 I]IIU10LU pwt{_wqwh fohmbhufot{_ t wpmw ::w Jm-

1[wJ Jp zwp.p ~lbJ{;flmflupp ppnqbfl qntmwquwfl "f(1ngbu[! t 

IJ.Juuthu, opfohwq, 'l,wfwhfo zf11whp w'umwnhbpnLU 9-. 9-pfoqnp

Jwhfo ;;wtznpq.Jw'u ;;wJw,\wJh ( 1967) qntmmqt{_ntU t Mo , Co, 
Li, V, Ni, Cu, Sr j, wJi'i.t ' U.Jhmbrz, npmbtz whmwnwJfth ;;,. 

rzbrl! t'Lwgt[wJ bt ; 1~!-i! f:p_tnt.I t uftt ;_ LL 6 ,8 LL tFfo zwf'f ttb.

,nLw'isbp J.bnp bh pi•rn LU zwpJnt ltowqn t {JjnLh (Cu , Co, Zn, Lt, 

_i'v\n, .Mo h. w Jl h) 1 

lJ. fJ m w nw J ft''u lwl• '!'lw ·l ' UI 'u b pntU fpb f' l! ;; fo 'l-£1 n q w f'P nh w m UJ· 

J{1fl . qwl9fontUWjfh {i w'lJ nthbU, Jfohhpw[pq_wgpw!, tpn.pp f,t 

U.
1

umbtz qwpb[p t wnw'isJ.hwghb[ JbpJ.WLUfJWb h. UI[UIJUI'b 

Jwpqwq.hmfoLbbpfo bL{Jwqnmfobbp[!, foLl.Ufbu Lwb. pbqnpm;;wm· 

1fwd- ;;,rzu'ii.w;;wpuwL qbrzb.nt{_ lm'bq.zw:pmLbp[!t 

lfhpJ.wl''IJw)1 nL wl " fJwL b'b{Jwqnmfo'ub[tn LU Jwht' q.fouu/btw 

::nrzuL~;;wpJwL qbrzul! LbpqwJwgt{_wJ t ufowtfomwJfoh-qw

t[wJfoh, ;;pJ.pbpnt{_ ;_<:wqb9wJ mfoutnt/_, npmbq qbmhiwp_pbp[! nL· 

Ubh {J{JnL nbwhftw, mpUjnUnfi:P ttbJbhm t H ·1 J!pbpfo pH-[! 
;;wuflntU f, 5-6, hf1pbJfl hnLJhfouq 4-pg f,l Ujwqwu: lfbpA

.LII[IlfJWfl nL W[U{Jwh tfwpqwqbmfthhbpntU mwpwd-1[wd- hh lhn-
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~: w- .J w pcpw qh mLw JP L, n.J w-mnp!pw Jfh t; nrz_h pt 0 pqwLwftwJ,. 

Ljnt{Jhpp pwLwftp WJUmhrz_ zwm f 15-20 %' LnLJLfouft' 30 %r
l.nrz_t!Lwt:wpt!wL wftmpt/_ Ufhf'f"'fl! ftwp Awmb ~ 12°-180 op 1. 

t.Lp:Twumpt;wltp gwup L nr:fo zLnpt:pt/_ pnwwftw.L t!Lwgnp'f

Lhpp pwjpWJnufp 'fWL'fw'l ~ pL{Jwltntt!t 9-hmLwr_phpp fJ{Jnt 

nbwftgpwL LUfWUUJnLt! ~ .Jp zwf'/! ~tht!bLmLbpp t!pqpwgpw

JfoL' WJUmbrz_ wftmpt/_npbL t!pq.pwgpw bL ftwmwpntt! wlftwlfow

ftw.L 111. t:nrz_wtftwlfrwftwL t!bmwrz_Lbppt l_wt!wti(;WftwL ppt!pw

ftwL wLwtfotlLhpp 9"'19 bL mwlfou, np AI 20 3, TiO~, Fe203, 
t!pwgn tfJJnLLLbpp tU.CJ.-p t!bu ~ 1-pg, puft Si02, FeO, MnO,. 
MgO, CaO, Na20 , K20, P20 5 b "'f'fzLbppLp' 1-fos tf"Pf' ~~ 

~pbpp t!pLhpw[pqwgpwL tf"Pf' L lP wLgLntt! 100-12() 

tl" q./i, tn pp w Uf but ntt! bL t; p 'ff'" ft w ppnltw tn UJ J p L- ft w l9 p ntt! w Jfi1r 

uhpp: '-lwpuntt! hLp, np t!wftbphuwJpL r_pbpp .Jbr_ t:wL'fb~r 

bftnrz_ CI' ' SO/' J"Lhf'l! ntLbL t!{JLnlnf'UIWJfL uwq.ntt! [,_ pt!

Uf"'L'[bppq_wgpwjp Wf''fJ"LLp bL: 

lf hpt!w lUfJWL .J w pqw qh wfr.LLbpp W{''fj lftltw:[butnt{J J"'Lf! w

t/_htfoL ~ W[UfJWL t!wpqwq.bmpLLhpfr t:w.Jbt!wmntfJJ'utt!p, fun

mwuwuftp pwpt!p L ppnq_wLq.t/_wU{' t:wuLntt! ~ 200-300 glt:wr 

1.wL'ffUJI1Lt! bL Lwb nw 'i-AwJfoL q_wLq.•[wuLbp, npmbrzr_pp wt/_bt-

9"'" ft1w, wLwbp·np UfWJt!wLLbp bL, mppwt'lbmntt! hL t[hpw

ftwLqLt!wL nhwftspwLbpp: 

lfbpt!wlUfJutL nt W[Ufjutlt q.nmntt! .!be} mwpwU11L:l nLLp ph

""f'wt:wwt/_w<} t:nrzt!Lwt:wpt!wL ftbrzbp, t:pwpfuwJpL zf'1.wLLb

i'"',J 'fl'twLp ftnlt/_ntt! b:L l foLqfoLLbp, t:wL'fpuwftnt:l hL t!fJLntnr

tnwjpL r_phpp fttwLt!wL or_wfuLhp: U.Jumbrz t:p:lLwftwLntt! mb

'lP ~ ntLhltntt! t!bfuwLpftwftwL t:nrzt!Lwt:wpt!wL, t!pftpnopqw

Lpq_:lLhpp /.,_ pwputpnubpp wq_'fbgntfJJwt!p WllfW['Lbpp ppn

ppt!pwftwL 'fwlt'fw'l putj[!utjnt:l ~ mhrz_p ntltbltntt!: ~[tbpL ntltblt 

•/111pp t!pLhpwlfo'lw9fow' 30-60 t!qft, npp q_qw[p :lwul' 30-

60% -p t!fJLntnptnwjpL Jwq.nt:l ntLpt 

cfwt!wltwftwftpg qbnppt!pwftwL [ut'L'fzw!pmL/;1'1! bpftpp t/_pw 

wnwr_wybl bL rrrz_r_ bpftpwpwLwftwL dwt!wLwftwzf'!_wLntt! u:b-

1;}6 

'lP ,,Lbgwu {t[nuntgpwJfo zLnpt:pt[t fitunt:lLwuppntfJJntLLhpp 

!J"'JB {;';; m1[bl , np bpftpp ftbrz_bp t!bwt/_npt/_hl ~ upwllpg 4,5 t!p 

lfW{''f mwpp wnwr_ , puft fthrz_bp wJL t:pL q_wLq:[wJLbpp, npnLp 

''lw r:: , 1wftbt M: for•buy w:lpnq_twftwLr"fJJntLp , tJLLhL 3,5 :lp

tfowp'f mwpt/_w {Lnt{JjnLLt 
IJ. . IJ.. Uwntftnt/_p (1958) wnwr_wpftbl t rr: Ufwmt!wftwL q.bn-

ppt!pw JJ wL 1[wLbl q.bnppt!pwjp WJL p.wcfpLp, np q_pwrz_•[ntt! t 

bpftp/1 bpftpwpwLwftwu Ufwmt!nt{JjwL pL{Jwgpnt:l qhnppt!pw

ftwL Uff'"BbuLbpp [,_ t!pq.pwgpwjp qnpunLLbpp tf.ntf.nfuntfJJnLL

Lbpp ~wpgnt/_ : IJ.. "· fTJbphl.JwLp (1966) t;bmHtnt/_ IJ.. IJ.. UwnL

ft111[pL , t;iwt!wUfwmwufuwL t!bnt/_ wnwr_wpftntt! ~ qptnnLfJJwL 

t!br_ t!mgLht rr:twL'fzw!pmLbpp Ufwmt!wftwu q.bnppt!pw;; t:wu

ftwgnrz_nLfJJntLp, npUfbu lwLnw!J>mLhpp qbnppt!pwjp :lp pL

'fwpt!wft pwdpLp: Umnpb php•[ntt! t lwLnw!J>mLbf'p Ufwmt!w

LtwL qbnppt!pwjp ~mwUfLbpp Lftwpwq.p11LfJJt1Lhf! pum fTJhph[

t!wLp ( 1966 }: 

IJ.ppnq.bL twWUff! bpftpp :[pw pL'f'lpftbl t w•[htfo pwL 1 .Jp

lP w f''f tn W('"' , f'l! b rlt f' w ftb 'l bp b pft (lUI p w L w "w,L Ufw m.J nt{J JW 1r 
pLfJwgpnt:l wt!bLwt/_wrz_ dtwt!wLwftwzf'!_wLL ~ ( ftwmwpfub

JwL): lvnznp gw:lwpLhp lftwJfoL, mbrz_p ~pL ntLbLnt:l pLmbL

upt/_ t:pwpfuwjpL Uff'"9buLbp , t!{JLntn['mlftt! fJ{J:[w.JpLp pwgw

ftwJnul" ~f' • "/' 'I"J"'fJJnLL ntubpL HzO, H2, CH.l, NH3 q.wq_bpt 

Lbmwqw JI1L.r t!bfJwLp 11L u•w JPL 'l"l"f'ZfLbpp tf.nfuLh.pq.npUtH

fJJwL zLnpt:pt/_ wnwr_wLntt! ~ Lwb C02 b H2: fil'[J:[w.tLp pw

gwftwJ"'fJJwL UfwJt!wLLbpnt:l opup'fwgt!lwL nbwftgpwLhpp 

pwgwftwJtiLt! tfoL. l" ' f'l! nbwftgpwjp t!br_ t!mLbtnt/_ WUfwpLbpp 

t:bm mbrz_p ~[' ntLbLntt! t/_hf'!_pL.Lbppu pwjpwjt!wL Uff'"9bu : 

-R wL" n I' w U( Wf' L b prrt:l rrtdbrz_ "w tn"" LLb f'P put Lw "I! (N a' K, 
Ca, _;\\g) zwm wt/_htfo :lh.t ~f'• pwL ,,cfhrz_ wLp,LLhppllp (Cl, 
s, p' v, N), UIU[UI U'P 'ffourrgpwgputjf zLrrpt:fo•L wnwtwsw<t 

OH' J"Lf! ll'w9~'"',J ~[' wLpnLLbpp Ufwftwu[! t /Jpt!pwftwL pwJ

pwjt!wL zLn1:t:p:[ ~Untt/_pw[ twL'fzwf/>mLbppy :lpq.pwypw hL 

ftwmwpnuf [Jb ' ntdbrz_ ftwmp,LLbpp, [,_ fJb' rrtcfbrz wLpnLLbppt 
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Slit[tWf ,)''i.Jnuf b'u {Jn<Jl 4wmfw'uLLpL IH wlJfn'ufd,pf! (Si, AI, 
Ti): id'fh[ u: J-f,/, pwow4wJ"'fJJw'u ulwu1bwnn'/ •Lb1,w4wLq'uJwL 

dhw:fwJI' f,p umbq,hLf,l, npmbq Lp4w{J'i.J nt JwLqwf'!' ;;wL

qf,u f,j,'i.: qwlfu Jpu1J'i.J Lp4wpJLp J.l.w1[ it ntLLL WJ'i.Julfuf Jf

'll'w !J/~t:t ·; w w4wL fz ),/;1'' /,), ;_ul bu' Ca 1 ; \ \g: C0 2-f wnwulnt

flJw'& z!Jnr• :p,f bplfwfJ'u nt ,fu,Lqw'i.Jl! Jf'll'w!JfwJf hL bLflwp4-

'[nuf Fe( HC03)2 it :\\n(HC03)~ J.ftn,{ 

/J.pfnq/; 'j, f,mwu1nuf oJmJpf! oJuH/_wJ f,l' gwJp Jfqpwgfn'i.J 

mLw4n<flJwJp. Lw J,n'i.Jnuf f,p untt!f>fq.Lbpf ftwqJf Jby_ (FeS2 , 

1->bS) , fu4 {Jf!t[waLf pwgw4wJnLfJJwL q.burpntJ untt!f>fq.LbpL' 

Jl1 pw J.P w!'L"tJ ; PLw4wL y_pbpntJ untt!f>wmf J"L 1_4wf'• y_pL

I'L'~' tnLbfl, ;;pq.pn4wl'f'"LwmwJfL-f!l11f'f''fwJfL 4wq_Jt 

'-IJw '& p f. JwqntJf! 1'1' 41'/' •Lr•w it Llw' t[W[I!jW!JI:Uff! wumf

,; /U !J UJ p w [I t/111 "' b !J wzfl w ,, .:: w qpw "'UJ L {J w 'Z 111 L p" p L 11LJfJ'ii n L 

l1w tun,g•[ w,} /!{'; 9-f w L w 4 w'i.J Lb [If J b,J J w u l! w J L 4 w pJ'f.pfL f, 

"I' 4JwL.pl' Jw'lbl f, owJ'wpf• 'lf'w: P. P. ([JntfLn•lf! Lz"tJ L "f' 

f'"l"f' 4hl~r;wl,f Of"tw'hfqtf'hhpf! "lwf'nLl,w4ntJ h'i.J y_pwJfL, wJ

fnu Jj, L, (! fl 1[ w Jf L, Ll11,'" 111 , !pn u.'fon [', JJn uf p, 4 w Lf n uf , J w qL b

'ffmJ, nrnl,!J wL•fwLhg c(pw!JwpJ.w4 opqwLnqhLJJ f,lLJb .'i.Jw

),[; [II Ur,w'i.J!] ,j f Jw u L' d m'i.Jnuf f, lf'{Jnu!f>LI'w Jf, J f J wu l!' 

li'{Jfwlnf'mf, fu4 Jjnw ,!'wul!' ;;pq.pnu!pbpwJf tfhy_, nwmf 

4Jw)J[Jf <}w'I"',Yl! t;Lwpw•L"I' f,p WJ'f Lr,bp u!phpw'hbpf Z'f,Yw'i.J 

,J'w4hr,ftntJ!1nuf' tffll/u.'f>hl'wJf t/_f'w.: 

~ffln"•7'"f'WJntJ nuff,rz 4wwfn1JL£t•f qhpw4znnt{JjnLUf! 

( 9, 83 %! ntd!''l wLfnLLLpf' LljwmJwJp (0,1679 %) p'hw4w

}, w pw p "w h qo nuf f,r' J py_w,L w u•f ntJb 'l ;; f,Y pw JfL nLw48 fw, 

fl.Ju l,'wLqwJmLpf! opqwLfqJLhpf qwpq.wgJwL JhJ funwL

'1'"" {p :,' wLqfuwlllluf , uw4wJL 1 fL;_ulhu h'ufJwq.pntJ f, lJ.. f!. 
'•71, 1,/, l'f w L {' , o [I qw L f 'l J''j, h f'l! ,w J 'l Jw tf w L w 4wzr,y_w L n ,_J J.b np 

h), pi, f'" ui {''j, Ul p n tfJ J n tL 4w w w ph[ nt nt'h w 4 nt{J J nt'h L b [' [,_ J f

yu11L 111 J f' f.g Ill w luaJ b), wt/_ b Lf zw m w L f n 'i.J'j, b [', pw'i.J /1 w m/1 n'i.J

),J,I'• "f' " 'l It ,Ywuuufp fpbLs JwpJLfr Jhy_ '-"'Z"PwoLn,J /;L 

.;}J pwjpL nhwlwf,wL: lt.Ju f,ww1t1nuf f, wnuJy_wLnuf '>' nuf""'[', 

"!'[' ntl,f {Jflm nhw4of•w it :_h'l"IJW!]lulllf ~ tlfy_wtfw i !'!! ' 

3. lfflGi~tUpp}l U!rJluflmlnl-utfiwupumw!JlG ttuGqzw~rnGtp 

(3 UlJill-570 titG mwp}l) 

U.Ju f,uullttf'"J qnjn<{JJntL ntLLf•f, ,YfwJL pw4mhpf•w'ui,l' '" 

ypfJnt~tl,hp [,_ ,YfwJL JpL~_4bJppf •Lf•p'fnuf wnwywLrnJ Lu w

nwy_fL uluftn!f>fmLhp[!' npnLofB ;;LwwqwjllttJ' u!.p:fnuf !.), 

pw pJ.pw 4w f' 'I· p nw w4 w L o I' qw l1 f 'L J .'i.Jb f' f!: lf fL i_ 4 L J f! p :JLJ ;,• n 'L'J' · 

f1w ;;wpJw'i.J Uif111!Jhu'i.Jbpf! l!LfJw'hntJ U,'i.J qbnltu ,[bl'wljwLqJ_,,Jw), 

Jf,yw,[wjptnJ, J{JLntnpmntJ wnwm f,p C02 qwq[!, Fe it Mn 
wJLulf!Uf Jfcwwyfw ~fL 4wmwpntJ f'htulbu Ca it _\\gt U.J'f 

f, "fwm!;wn£! 1 "I' Jnt/_lwJfL mfrzJf Jby_ 4ntmw4tf_nt,Y f, bp4w

fJf!, mwzruf ;;bmwqwJntJ p1nznp ;;wLp uufwJphp (llf'f'l"J-!I·n,,, 

1J n 'f' u 4 f J w 'l L f u w J f L w 1m J w If w it w Jll') t .f! I' b {' f! n tLb /1 L ;; f 'f · 

I'"" LIJ f'f' n L UJ U1 UJ J" L -p[ n f'" q.w JI•L "UJ 'l J. un /L'ILI J" L .r h w ·L w J I"'L,r 

4wUfmw/1w'i.Jw;_ y_pf,fnznLbpf! I111LU1UJ4ntJ f,fL CaC0 0 • fu.Lhl'"f 

J{JLntnrunfo C02 'fllll[[!l "I'" zLnp ;;f,L ti'{JLn[llf'lfi11Uf IL/ILhtw

LntJ ~ (JfJ•[waLf pwf,wlfl!' fflpnmbf''"L"JP 1fbi'2"LJ J(JLnlnf'W[! 

wpq.LL wJLpwL {Jflt[tw<tf•l, f, "lwprnLw4nuJ', np opuf•q.wgJw'u 

"lf'"!Jbu'i.Jbl' f,fL 4wm"'l"fnuTt 

ff) f' f tf1t, m f•L- 111 L w "I w m w J f l1 l w L 'fZ w.'fom L /, ['/' 'L w f' 'i w H J w !1 "'l:! 
Jw J w L w/1 w21'2'w'i.J n ,J ol"lw L f"L'f'j, h f' f .p /"1' f w 4 w L f,1 L ,r h'i.J w L b f' /• 

4h'iJuwrwLwJw'i.J Zl'i'wuwnntfJJw), J.ltw•fnpJwu uuwsf,u f, [!~'
f1w1J ntJ. cufw f'J.w 1'4'L ntJ L 'i.JJJ ,Y f Z"' f'P u fw wb ,Y'j_, h f'• J'fL l_ it n {' 

f!'i.JUif'ILh!J wtfb'i.Jw'i.JILJ•ILIWWfftu;;wf'JUJIIf1 1 "I' jTILf'W.:;UJtfi!IL" ~- dw

J w L w 4 w 4/• !J l w L 'fZ w !pm'i.J b f' f L : lJ. 1 u ""IU n { ~ h L u w p w L w /1 wl1 

zNwLwnn•fJJwL dwJwLw4wlflro u/1LitnLJf! J.ltwllhf'ult/_ht t 
'lhnltu Jf,L;_4btfppnttft 

·lf fL l 4 h J'pr'f "I pf ,y f m f'L- w lu11111 u1 w u1 J /r 'u l w L '12w !pw L {, 1•/• 

•zwpqwstl'w'i.J "'l2 dwJwLw4wzpy_wLf! ff/blrht•fw'uf! pwdw'i.Jnuf f, 

bp4nt (muu'lf' t[hl•w4wLqLJwL Jfy_w,[wJI'P f,wwu1 ( wpfub/r 

wnwy_fL 4hul!) it o.puf'lwoJwL ,Jfy_wr{wJ!'P f,mw~t[' hpp J(J'un

l" [I U1f! .:; 111[1 u w w L mJ f, {JfJ'L w JL nt[ (''I [ltl m b f'" 'l" Jf h f'4 [' "{''! 

4huf!) ' 
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l.wzljjr wn."uhtnlf.. w1"u t;w"uq.wJw"upp, np q.hnpf,lfowqwb 

lw"unw!f>mfo mfoUfl! npnzqntJ ~ lWmnJ"uhpfo '-fh"uuwpw"uw'-fwb 

lf'f_wbwn.ntfJJwJp, npmh'l lJ-lfuwqnp '7-hl'f! pnwwqw"untfJJwbb 

~ Ufwmqw"untJ, flJhphLJw"up t;hmwq.w rfwJw"uwqwq.pntfJjwL 

Jh1_ npU[hu uwt;Jw"u pb'l-nt"untU ~ n1._ fJh '-fh"u'l-w"uwqw"u wzfuwp

{fo ,Pnt/mfuntfJJntb"uhpp, fo"ul._U[hu wJ'I- pft'l:nt"uqwd- ~ hpqpwpw

bntfJ.Jw."u Jh1_, LUJl pnww'-fwbntfJJw"u ,Pn,PnfuntfJJnt"ubhpp: flJw

thntznJfo, Jhtzntzn.Jfo, '-fw.Jbntzn.Jfo ,Pnfuwphb flJhph/Jw"ufo rfwJw

bwqwq.pntfJ.Jwb Jhr. p"u'l-nt"uqntU h"u' UfWLhn!pfom, Jhqn!pfom h. 

l[w Jbn !pfo Ul tlLU f1LUlf11_LU"iJ fJb (1{! : 

4. 41lwflm~flmfl wnw~flU l.Jhufl' l.Jhdppfl, opqmlflltfl h ufltntpfl 
q.hn.J!flliflwl.JwU twliq2w~mlihJ11! (570-400 11tli mwpfl wnw~) 

Umnpfoft UfLUlhn!pfomntJ ywJwp"uhpfo qpw wflntU tft"u pwpJ.

f'LU l[w p q. pnw w q w,b opq.w"u fotz J"uh p { Uf u fo l n!pfo m"u h {'}, q.h m"u w

Jntz'-fthp ( UfLLUntb"uhp) h. U[mhp"uhp, upw"up fJ,PntmwJfo"u pntJ

uhp ~fob, npn"uy mhph."uhpp wpmwt;'wjmqwd- UL ,PzwJ.h. htnwm

bhpnq. LUJU rfw,Jw"uwq h"u wn.wpw"untU UUII"uq.pwJfo·"u lw"unw!f>m

hhppt ~wb'l-zw!pmthpntU mfopwU[hmntJ ~(1 opufo'l-wyuwb ufo- · 

twlf..wJPl!• Mg, Ca, Na, CL S, Si, P, Cu, Co h. wJl"u Jfoq.pw

yfow ~fob qwmwptiLU '7-htlffo d-nqt l.hmwqwJntU ywJwpfo •[pw, 

q.nqwqnpntfJ.Jnt"u"uhpfo Jht_ qntmwqqntU ~ opqw"uwqw"u LjntfJ, 

npp '-ftw"umJ ~ Jfo zwN pfoufow'-fw"u ~lhJh"um"uhp' "upwLy Jfo

LJ[IwyfowJfo flwbwU[wpt;fobt 

(; wm qw ph.np "uz wbw'-fntp Jnt"u nL"uhy wq '-fwlh '7-n"u JW"u d-wL

pwqnpntfJJntbp, npfo z"unpt;foq Wn.Wt_Wgw"LJ pwpJ.p [hn.bhp, ~pn

.qfow, "u.JntfJhpfo wqmfoq Jfoqpwyfow, UiWqtFwmfoq WU[wp"uhpfo 

j!LU.Jj!WJnLUt Umnpfob UfLUlhnqnJfo d-nqhpntJ mh'lfo ~ n~e"uh"untU 

!pnu!pnpfo, qhpwqpfo w'lfo qntmwqntJ, mh'l-mh'l qntmwqqntU hb 

u n Ll !pw m "u h p: 

5. lflwthn~flmfl hplJJinJI'l l.Jhufl' qhll_nlifl l.Jwppnlifl h umnpflli 
UJhptifl q.hn.J!flliflwl.JwU twliq2w~mlihJ11! 

(400-250 titli mwpfl wnw~) 

?-U.n"untJ Jhd- q_wpqwyuw,"u ~ t;wu"untJ Ufufoln!pfomw.lfo"u pnt

uwlfw"untfJJnt"up t ?-U.nbfo lj_hpt_ntU UfUfotn!f>fom"uhpfo"u ,Pnfuwpfo"untU 
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1, t u1111 J, pw'iJI'l wLLhpp (uJ mb pf: bp, J} wJ.b mf• b p, '1-bmL wJ 111zqb {' 

iL wnL ), .7{':tb p U/(;.W 'i_!ll 9bn LJ UtL fufom wbwwn.Lbp: ]>[., fJ~JWILUifl 

lwL'Izw .~ w'uhpnul tfh_u:I[wJl'l! opuf.r;wgJwL ~(1, fou~ J.~,fJw '-fw 

[lll f, 'lZ w qw• u /;fiJI ur' 1[ bp w '-/ w u Ifb J w L 1 1[ b nfo L tnJ i' L m bf, u /11L 

ftL 1,u1n,L mbtzfr ( t1L'il /,l, .7 tJ bpftwf!f' nt :lwLqwbft ,ffo'il'm9ftw : 

f!trfhtzwbJLJ ( ~LhJb'itmbhp/t qbfJUw p w b.wlJ wb zPiwbwn.n t fJjtit

l,[!: 4 w p {' " /., /1 u1 b pftn rpnJ wYnn w nJ1 h p [! J h d- 'l Ulf' qw !J tl w ¥: L ft 

':wubntJ, flfJnt n.bwqyfowJfo U[LUJJwLLhpnuf J.ftw,[npi[nuf t 

~ w n Lfo ~~ w J p L t; n 'l JLw t; w pJ Ul L q btzltt 9·n qw qn pn tfl j nt'ii f, b (I'' uf 

m nbtzoq nui hL L'i w t; fd) Lhp, mhr1fo ~ ntLbLntJ op'fwLw'-fwL bJnL

fl h r ·fo qntU7l!J" n tJ J n !"'fig" 9 ;:; "U7 LU t[!-ll J ntJ Ul n.W2_Wb nul b L wo·
fu w t; LU L'J! "I' I (JJ b (1,;" rf w ,r w b•UJ" wzrtw Ln tJ U1 /; 'lf ~ ntHL tnJ 

1/lftJwJwlt w"u ulwJJwLLhpft L11pp'fw9JwL ulpnybu. fun'iJwi[ 

W[tUWfJ-w,,.,J.wJpb wftw;wn.Lbpp '-fl' ilwmqntJ b.L, '-fnunwqt[ntU Mr 

1/wpJpw rfnLJb Lumt[wJpLLp. WJU rfwJwLw'-fwzpywLfoL t t[I;

['Uipbp,[ntJ Jp zwpp Ul'f_W t;wft.pbpft wn.w2_wgntJpt 

2. hpy/rbJwb UWLf!Wt[npr11fJ.Jwft zbnp l; folf_ wzfuntrfwbntJ t 
ttbtfbLmHpp Jhfo,wLfltwftwL JpqpwyfowL: Umnppfl U[hpJp 

qhf11_nul ulmLpwLJwLLbpp nl._fll._LUbntJ hb, bf1wby mhtzp ppn.

UntJ hb JbpltwubpJhpp, npnftp ,Jf,L;_h. qwt{tlp rfw,fwLwqw-

21'2.Wbf! U1ff1Wl1fhmntz b"LJ fJ-Wn.ftntJ t 

6. lrhqn:)l}lmfl' ll_hpfll1 Ujhpufl, utp}lwu}l, !nlJIW!fl h umnrflli 
l.Jwqtifl q.hn,J!flti}llUl.jWli tWG'l2W~utlihJ11! (250-100 ll'tli UlWJifl 

wnw2) 

lf h'l n!pp m ntJ p nw w q wL n [fJ J ntL [! J pw mutpp ~ p' wL m w mw

JftL lwLnw!pmUhpp q['wqnuf UL t;u'-fwJw'-fwL mwpwJ-ntfJjmb

Lhp t /l"upLwqwp, fJfJnt n.hwqypwJm[ twLnw!f>m"uhpp qnqwqn

l'"'fJJn<LLhpntJ w:LyLnul UL wLmwn.wJpb flwt;pz\Lhpf' qbpw

qwLq."uJwb nhw'-lsfowJnt[, pLmbLufoq ~fl ppJpw'-fwb ~lbJbLm

Lhpfo t.f'wJfoL Jfoqpwyf,,wft ftLpLwqwp lwh'lzw!pmLhppyt U.v1 
rfwJwLwq q.njntfJJntb ntbhpL wpf•'f qlftJwJw'-fwb UfwJJwL

ltbp, mbtzfo tp ntLhLntJ wtzhpp qntu,wqntJt 
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7. \:Jw!Un:J!JlmJl' qhpJlG lfwl[tiJl m lfw!Gnqn!Jl qhn~JluJlwlJwG 
tWGfl2W:JimGhJ11! (100 u[G mwpJl wnw~) 

'-lwqC.fr dwJwLw4wzptw'Lfr 4hubpfrh mb'lfr t ntLh'LntJ pnt

uw4wli wzfuwp~fr hnp' wpJwmw4wt qhpw4wnnLsnLJt U.lu 

dwJu111wJtwzf1i.whntJ J hp4wuhpJbpfr Jhr) Jwup n~Ll whntJ 

t, ~wh'1hu bh q.wlfru J-wJ-4wuhpJhp , "l'nL9 Jb1. tl'nfupfr pw

hw4f! JhJ- t : Upwhp ~ n'lfr9 ful'HLF bt' P , K, Ca, J\\ g iL wJl 

ttbJbhur,bbp : fflwthnq.hhntJ Jbt} I[W[IlfWBIILif umw9w.j_ funhw.j_ 

wphw'1wpJ.wjfrh nt JbpJ.wpiLw'1wpdwjfrL wLmwnhhpf!, npnh

sntJ mhtzfr tp nthhhntJ opq.wLw4wli LJnt{Jhpfr 4nunw4nui" : 

'-lbLqwLw4wL wzfuwp~ntJ funznt' tf111tfrnfunt{JJntLLbp H 4w

mwpqntJ' un'lnthhhpfr JwuuwJw4wh n;_~'lw911LJ t 114wmqr~tJ 

'l'wpq.whntJ bh 4w{Jhwunt'Lhhpf! ( 4wt[Sfr hp4pnp'f 4buntJ}: 

ul"fJwh t}wlpwqnpn t{Jjn tJLLhrth nL UUif19UJI'fUILn/1LJ'Lbpf! J};, 

bzwLw4nt{JjnLh ntLhswt dwJwliw4w4frs lw'Lqzw!pmhhp/ 

utnh'[J-JwfJ Jbf., WflWf.WhntJ bfJ mnthlf[IUIJP [Wh'fZw!f>mbhpp 

bp4pfr lwhnw!f>mthpfr qhpwtfrnfutlwL w'"'fwphqntJ t{Gnw· 

4wt bzwLw4n•fJJI1LL nthhswq Jwl''fnL wnw1.wsntJ[! uf"whfrt 

211Lfll 800 ~ Uilf.Uif' LnUif'fr UltlUJf.l 2.wm4wufbU tfbJ- t JU.Jf''fi1L Jfr

f.WJmntfiJjn Vbf! p'Lnt{Jjwh t[hpwtf111fuJwL Jh1. qbptfrL ~ wpjnL

{'WtF JW4ntJ t 

lfht' Jnl"f'w4fr hp4pwpwhw4wli ''fwmJ111fJ-Jwh f!hfJ-wspnul 

Lwhqzw!pmhhpfr tfrntfrnf.tJwL hphp funznp tmw"fLhtr bL ~'f!Z· 

qntJ' wpfrnq.bL, pfrnq.bL iL 4nt[tn11Lpw4wf,, f!h'l npnul qhpf./'~' 

tmw"fl! wJhLfrs wpwq. iL wpJwmw4wL tfrntfrnfunt{Jjnthhbp 

Jmo'itntz tmw"fL t , bp4pfr ntzl "fwmJntfJ.Iwt rLfJ-wspn t J lw'Lq

zw!pm'ithpf! hpphp WJhpwL Ulf"W'f ;_ bL tf111/111fuqhl, npp wL t[hr>

P./rh ~W{'j11Lf1WJJW4 11LJt ::1wpw4ntjU ;_4w, np Jwp'f4wJfrh ~wh

-bwpf! Jh4-hp4nt 'fwp wLghh[I1L9 ~hmn Jbp JnJ_npw4fr phnt

fJ-JnLhL WJbU[bu 4tfrnfufr iL 4~'wpJwphsLfr frp 4wpfrphhpfrL, 

11(1 WJLfLU wbWU[Ulll11hbp ;_ hh [phfr, pn[l1(1 [Uihnw!f>mbhpf! 4'fUifl

bUJ h 4 nLl m ntpw 4 wh 1 

lfhp bp4pfr mh4mnhw4wL qwpq.wsntJh f!~tfJ-wlimJ t Wjh nt'l

'lntfJ-JwJp , np "flwm!pnpJhhpf! f!h'fwpJ.w4qntJ hL q.bnufrL4tfr-
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hwlw.lfrh qnhwtbpfr ~wzqfrlit CJ.bnufr114tfrliwtlihr'fr ~bm bt 4w t'f

qwJ- ~pwpfuw.lfrh "ff'119huhhpp lL COr fr tFntmpp 'fb"IP JpfJ

hn[npm : f!um bplLnt.lfJ-fr!J hp4pwpwhw4wli "lwmJntfJ-Jwft ph

fJ-wgpntJ COr fr ~pwpfuw.lfrh •Wtzpj11Lf'f! wumfr iiwhwpw[r liqw

tzbl L uw4w.lh ~pwpfuw.lfrh pnh417LJhhpp 4f'I1LJ bt "fi1L[UW

Bfrnh phnt.lfJ lL hp4pfr ph'1bf'Pfr9 C02-/r dwJfJ-pntJhhpp pn[np 

t"fnfuwtbpntJ bnLjh frlimbhfrqnt/Jjnthp ;_ hh ntHgbl' 

9-frmnt/J-jUiih Jb1. J.LLwqnpt[hl t WJh 4wt,J-frn, fJ-h wJ-fuwq.n

.{W9nLJ {! uhrtmnphh 4wut4_ wJ- t ~pwpfuw4wh11L/Jjw~' ~ bm : 

C02-fr wqhlw9nLJf! bwfuw'fpJwlhhp t umhtzJ-ntJ pnww4w 

h11L/Jjwh qwpq.woJwh ~wJwp , opqwliw4wh hjntfJ-hpft ll'au~<u4-

Jwt ~wJwp : U . fr. fflhphlJwhp ( 1966) phu:4w'h brtltnt.lflthpfr 

qwplfwoJwt ~hmlLtwl ufubJwh t hl>tt4w.lwBhntJ' ~pwpfuw4w

hnt/Jjnth It COz-fr Jnurtp 'fb"ffr JfJ-linln£1111, !pnmnufrlil/b :Lft frli
mHufrq w gntJ lL l wlinw!f>mhhpfr 4hhuwpwhw~wh w f"l.l nd.Jw

qhmnt{Jjwh pwpJ.pwgntJ, ~qnp ~nt[Jhw~wptlwh 4hrt"-/' J./..t;w

•[n[II1LJ it zwpdnthw4 ttbJbhtnbbpfr ~UflU/9/ILJ , Wt)fuwq.n jLU• 

911LJ MtfJ-w4w lwf,nw!f>mhhpntJ lL wJ-fufr Jh1. 1,"w't'fw 'f.{11Ltn 

J;l~Jblimhhpfr kntmw4ntJ, hp4wfJfr Jrlimh ,huftq tFfrcu'w.9frw , 

ub'1frJ'btmHpfr lL 4wntfr'itwjfrh 4wtfbr,fr 4tiLmw4nuF, tl'f,mw'l

hhtrfr J- f.~t,w ,Lw.lt'hpfr wmwf.wgnuF bli[Jwftw 1wLnw!f>miti,1111LJ 

iL J-nt[fr Jh[tdUJ tjrft.lw tfwul•pnul', r'J111[f•puui 4wftpn'uwww j ftl.J w

urwp'uhrtfr 4uwrwfrnuF : 

bt'41'w4btzLLf, tzwp rfWBtFw'u wtrbhwrhu[tn l qfrJl', fr'u ;_urbu 

q.pnuF t fflhph[Jwhp, 4wJwhntJ t ~/UmqwJ-pwjfrh flw,lwlt[Jfr 

w tlJwt tFhf., opqwhw4wt wafuwJ-hfr I[IILU1UJ4Jwt JLi.' UtO/ufr 

nt ftw t[{Jfr J.iLnq , frli ;uthu hwiL Bfl'[wJ- opqwhw~w!J w dfuwu'u/1 

J.iL111[, npp IWJU 4wJ UJjh ;_ wtfrnt[ ~whqhu t 'fwlfru [111["1' ftpum

t[wJ-pwJfih Ul"fW{'hb('fiLJ t 8ptfwu wufuwJ-bfr pw'uw4f! t/fr{Jfuwpfr 

t iL wt[hlfr pw'u 1000 w'uqwJ q.hpwqwhgntJ' t pn[n{' !Jwq{Jw

~whphpfr nt wJ-fuw~whpbpft pwuw4p JfrwufrL qbpgpwu; bp4-

pwpwLw4wh U[wmJnt/JjwL ph{Jwgpnuf wJ-fuwJ-Lfr 4uwtw4-

Jwhp tzntq.pL{Jwg IILdb'lurhntJ t umnphp4f1JW f.phpft q.hnpfr

Jfrw4wli q.npJ-nthbntfljnthp ( 4wmwq.bhhqp}.: 

CJ.ftmnt/Jj!Wh Jhf. Wt1Wf.W9bl t 4wpJ-ftp Wjh Jwuph , np m/;4-

mn'i.Jwf[wh UJpnghuhhpfr tLbpq.ftwjfr 'l'fwtfr Jwup wnw2wLntJ 
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~- ·. bpftpp f!blfhppnul fJulll'/_w,} opqwbwlfwb tf_wnhtwhJmflpst 

lMfuwu,hpfs mr•n.<:tf_nrz C02-f b. H20-p zLnp.<:ftf_ wLtwmt/_nuJ 

~· tL/tPf~~'wpp thhpqpw, npf! 'funp t/rnpnfun<fJJn<hhhp t wnw

:.wy bnuJ hp~pw~hrzb.f J Lp_ : Uw~wJr' opqwbw~wb w JfuwJpbf! 

hp~pw~Lrzb.f Jhp_ /,'w'lwf1 wbqw,f zu"n t, pw b t/_wnhtwhJn<flh

pnuJ UfWpt/Jw~t[wJ wJfuwJphf! , nwmfr opqwbw~wb JwqJwb 

w JfuwJfLe hp~pw~brzb.f Jh2. funznp lfhn.ppJpw~wb 1fhp n<hpt 

Uph q.w~hwJpb thhplfP"'JP ~nLurw~tfwb qnpJmJ funznp 1fhp 

Lb. ~wunupn<J .<:pufhpqbb qnhwJn<J ufLflhqt/_nrz hp~pnplfw~wb 
~w,[wJf' ~J Jpbhpw[hhpf!t Upwb.p qbnuph~[pbwlwJph qnbwbh

ptnJ frl1tnLJ hb zwm funf1• .<:wubnLJ hb JburwJnp.<pf'£Jp l[_11btu

Jpb , t/_hpwpJn<phrzwbntJ LL b. WJlf UfpnyhumJ wbt wmt/_n<tf t 

Wf'bqw~py UUJUJ9wJ thbpqpwb , npfr zbnp.<:pq qbnupb~[pbw
fWJ/J'b 'lnbwbbpn<tf hp~pp funp.pnttf 2.bptfwumpf.wbl! pwpJpw

Un<J t, urhrzf bu mUhUnLJ .<:pwpfuwJpU hpb.ntJfJUbpt u,umhrzf'9 

"l"'f1'l t '}tunUntJ , nr' .<:pwpfuwJfu qpnshuubpnui Jwubw~

sn <flJn<U ntup nt JfwJu nwlfpnw~mpt/_ .P"'Jf!"'Jn<Jfs wu2.wm

t/_wr} tHpqpwb, WJL Lwb.' wphqwfit'wJpb tUbpqpwbt 

lU.'iJ'l-tU!hsr lfr .VU'iJl' HtJlftJ'iJS'iJbrr 9·bn.VrlfrU'iJ 

RpJpw~wu tthJ/;umuhpp Jpqpwsfhu .<:wm~wufzUbpp .<:p

Jwu t/_pw upwus lfWUW~WplfJwu .<:wpsnt/_ qpwrztf_bl hu P. P. 

fTJnlfunt/_e , {),,f.. fTJhph[Jwul! b. mpfzUbpt fTJhph[Jwue (1966) 

'lwuw~wpqJwu .<:pJ.pn<J 'IUn<J t bph.p .<: wm~wufz' 1. Jpqpw-

9PUJ'Jp Jb.e ( o'l.wJfu , p_pwJfu tipqpwumuhp) , 2. JpqpwsfwJf 

fuurhuuf•Ln<flJn<uf! ( eum Kx-f JbJn<flJwh) b. 3. JplfpwsfrwJfr 

~nu <n pw u <n n <fJJmu f! t 

Un<JU ttbJhume mwpphp lwunw!pmuhpmJ mwppbp Jp

qpwsfnu .<:wtn~wufzbbp mbpt u,t tthJhumbhpf! , npnu.p pn

lnf1 lwunw!ptnbhpn<J mbhu JpqpwsfwJp Jpb.umJu putnbu

uft/_n<fJJn<hf! qwmftwuntJ ht 9wJp ~nbmpwumn<PJwb tth

Jbutnubpp zwNfu. oppuw~ nnpf!, wqnme ( wtfbuntph.p fu

tnbuupt/_ Jf'fpwsfw hU ~wmwpn<J), ~wJ' 9Pf1~nbpn<Jf!, .<:w!p

u pmJ I!, <n wu Ln w ll!, b. w JLU ( w J bu mph.p' fJmJL J p qpw 9 fw ): 
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Ulid tiil.tUIJJt/jl 1'1'(. 
Zll'fltlmuwl; 
(Kx , o,n O,Ofl u 

ltf''+vu) 

f"FcjMn!Coj 

fl'7Stf tljtq(tu~9Jtw f/Ju/t 
tultwb Lli~wyn~Jfllbblif'l' 
wttw(lit!Jifwd(' 

JAl]TilZt}CdTrJ 
I Y I Nb!Ga!fhiSol 

ITa IWIHFIIn I B!lTeJ 

flub wr1 wputybm u , qunl" 

1/(llt;<~lt (OU Wf/ li'{J/1/!fb'lu/ 

f.'/ttl(tw!Jwb Jj'tWJ"'I,;jlltlJ 

b/ifl ( jt/ipbwrJ.!i/; dii:n"''L 

""r'/ 
I Osj PJl Rul ft !ll u / R!,J f,. j 

UfJ• 18 • .flpJfrw~mft tJb.fbfun!tbpfr 'f/;n/lfrJ'ftw4wft 'flUU ili ~Wf'IfUWfl ujubJ'wft 

J!UU7 /}., />, ITJbpbJJw'itfr (1966)1 

Pwptlp ~numptuumn<fJJwJp odmt[wJ tthJhbinbhpf! Jf, [Whlf

zw!pmmJ fumhuupt[ Jf'frwsfw bu ~wmwpn<J, ,r,nwn<J' fJn<JL 
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(Fe, C:-, Ca , .Mo, AI, U, Zn, Mn U. wuL) : flwpJ.p ftnLU7pwu

urri-,flJw~, ~lbubLmLht'l! wnwy_wgLnul bu qntiJ7wqntt!Lbp nt 

t: w~'PIIItfwJpbp, nwurp ftnbiJ7{'UJuiJ7nL{JJnLUf! Lfwpknp qbnpp

lipwftwu -:wmftwLfoz ~~ UU7npu pbpt/_nul hu ~[ht!bLU7Lbpp qhn

ppdpwftwL .t:wU7ltwLfozHpf! f!Utn U.. />. ff/bph[t!"~Lp (1966 ) : 

l.J.'lfmJnl oqwlf1G u~q.J1WGUIGliJ1 (0, H, c, N, J) 

1. f~ptllU~~&-0. IJpqpwqh'l_kp wubuwU7Wfl'wut/_wu tth-

tFhl.U7'u ~- , (fttwpftf! 47 ,0 ) : fi'pt[_w,JpLl! qbnppupwftw'u 'IPftmw

urnp t, JmLnLu t tlnm 1200 upLbpw[p ftwq_up uby_ : fi'flt/_wuup 

opup'lwgtlwu nbwftgpwL wub'u:wwwpwrh[wu nhwftgpwL t 
[WUnw!pU7LbpnLU : Opup'l-wgt!wL < hmuwLpnt[ fufrum lj.n[!pw

Untt! ~ F e-p , Mn - p, Co-p zwpd-nt'uwftn•fJJnLU[!, UJb flLU t UIJL 

ttl;ubLmLhpp zwpJnLbwftnLflJnLU[! (V , Mo, Cr, s, Se, U)t 

. u.rrwm flfJtf:w<t'up <:puLwftwL w'lPJ"'f'l! •ifJLnl"f'mL ~ U. 

P1tLJuhpp ftn'Zupg ftwmwpt/_nq !pnmnupLflhq_[!: fi'fJt[_wuLp UfW

ftwuntfJJnLh[! uh_wt{_wJpntU wnwy_wgbnLU ~ up zwp[! JllLpw .t:w

tnnLq Uff'"9huLbp' flw .t:flwJpb tFfoy_wt/_wJpntt! 2f'P wnwmnLfiJwft 

"fUIJUwbLhpnuF fl{Jt/_wupL Lftw . mb;zp t nLLhbnLU t/_bpwftw'uqL-
,fw'u nbwftgpw 1 ~-

2 · .2 rw ~~&- H ( ft l w [' ft £! [pfln u!pb pw J nLu 0,15 , ft bL '1-wL p 

opqw'upqtlLbpntt!' 10,5): ~fl'wuLp Zf'2_Wt'{IJ7nLJU7f! lwLnw!f>

tnnLu ftwmwpt[nLU t v•/t Zf'2WUftnllLJU7/r .t:bu/1 'tw UIJ7UnLU t 
qpb fJ /, p n l n f' o l' '1-w'u w ft w'u L .!"'filb l'P ftw 'l ,J p ,J b 2· p L nLfl.J w L ,J by_ 

-\w),'l-bu t qw[pu "f'Uf/;u 2_nLp (H20 ) , uh{Jwu (CH
4
), Mupw

uwrlp'u (H zS ), Wlfpwft ( NH3) u. UIJ[Ut ~p.w<t'up .f"Uf! pWgwnfoft 

L zw 'uw ft n L{J J" d, nth p ,J p z w f"'l tt b,J bL mLb pp 2!' w J pL ,J p qpw _ 

sf•w.Jp .Fby_ h ftbLuwpwLwftwL Zf'2WbUinnL{JJWU Uff'"shunLUt 

3. ll~Juw~~f•-C (fttwl'ftl! 2 ,3.10 -3), lfiJ7LnLu t P"L"f' 

opqwLpqt!Lhpp ftw'l'Fp uhy_ , wftmp•L uwuuwftgnLu t fthLuw

pwuwllw ~, Zf'2WlbwnntfJJwUL': {wLnw!f>mnLU w
1

u ftnLIJ7wftt/_nLU 

t k up[pn'uw,fnp mw['pb/;l'P [!U{JwgpnuF 'l"'flll t q.w[pu wftmpt/_ 

zf'2wh w nnLfJ J"LU f•s : U ~ u w J- "I w.l b, 'l, .!/• 9 ,J pL l_ u ,J h [' opb f'l! 

f,i,JI!,wftb'ZU.nLu wnwy_wbnLu bu opqwLwftwL t!Lwgnp'l-Lbpp 

..:; ll It w.! 111 It wu It·~ LIJ71U 't" ulL b p' wr) fu w .t: wupbp ' IJ7 np!pwt/_ w Jf' b ['I 
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wJp•[n'l pbpflwpwpbp, Lw•[{Jwt:wL.pbp U. wuL, npnL.p /•r•hLo 
uhy_ Ufw .t:bumntt! bu wd-fuwd-Lp t/_pflfuwpp pwuwft: 

lJ.J-fuwJ-pL[! JflLntnf'IJ71lLLi .t:wL'Ibu ~ qw[pu "f''l.fbu C02, 

ftwqrFntJ ~ [!LqwJbLf! 0,03 %, "f'l! 4 U7wpt[w f!Lflwgpntt! fttwL

•[ntt! ~ pntuwftwL opqwLpq_JLbpp ftnrzupg : 300 mwpt[w [!U-

pwgpntu ~L uUfwnt{_ntt! ~ -':p'lpnu!pbpwJp wJ-fuwflflntLr U.n 

LzwLwftmJ ~ twLnw!f>mLhpp qwpqwg!FwL l!Lflwgpntt! wd--

fuwJ-fr.Ll! t!p[pnLwt/_np wLqw:J zpy_wLwnntfJJnLU ~ ftwmwpb[ 

pnwwftwL opqwLpq_t!LbpntU: 

/>Ll_UfbU LzbgpL.p, wdfuwd-Lp up UWU£! ft.twLt/_ntU ~ opqw

Lpqt!Lht'P ftnqupg U. ftntiJ71Wftt/_ntrF tPflnu!phpwJnuF. wd-Juwd-Lp 

ubJ- pwuwqntf/Jntb ~l qntwwftt/_ntu ~ J-nt/_bpp t:wU7wftpu np

''lbu ftwwpnttlf, ftwppnuwm : U.J'l- LzwLwftntrF ~ JwJwLwftp 

f!bflwgpntu wd-fuwd-Lp pwLwftf! uthmp ~ wumpbwuwpwp 

ui wftwup 1 UwftwJU [p{Jnu!pbpwJp nL J-nt{_bpp <:wmwftp wd-Juw

J-frLl! ( nptl.{bu ftpwpwp) Unppg wf[U7pt{_ zf'2wbwnntflJwL Jby_ ~ 

uiJ7bntt! U7bftmnLwftwL zwpd-ntrFLhpp .t:hmuwL.pnt/_r CJ.bnupLfttP

twlwJpL q_nLwLbpntt! bpftpp ftbqkp zhpU7hf'l! fupum /;ftt{_nul bL 

u. foy_LnLU uwqt!wJp Jby_ . WJUmbrz pwpJ.p y_bpuwumpbwup 

<:bmuurL.pnt/_ twd-ntfu,Lbpf! wJpt{_ntJ bL U. -':pwpfuwJpb Uff'"9buLb -

11p Jwuwuwft wd-fuwfl{JntL Lnppg t!ntmp t qnpd-ntt! uf1Lntnf'IJ7' 

U.J-fu w flflnt qwq_p w nft w J n tfl J n LUI! pLw ftw L y_pb [' ntU L Uf w u

nntrF t up zwn t ,tbrihLmLbpp JpqpwgpwJpLr OppLwft, CaC03-f! 
'J npwJ- y_pntt! qpbflb LP lntd-t/_ntt!, uwftwJU bflb y_pntU C02 t 
ntd-t/_ wd- 1 w Uf w ft pw p wp b pnt{_ w.Lg L "'Z 2[' b pntU :; p '1-f!" ftw pp nb w

nwJpb nL ftwwpntrfwJpb JnLhp[! '1-wnbntt! bL wnwy_Lwftwpqt 

lfwp'ff! t/_wnh[WUJntflbpp WJ['UWU ufoy_ngnt[ J"Lf'WpWULJntp 

nwpfr uflunlfl['tn t UIJ7gUntrF 1,5 U[f''l IJ7flUUw wd-fuwd-pu, WJ

~pLpL w 1ul!wu, "f'l!wu J"'f'wpwLuntp U7tupp < nrzt!Lw<wpt!wu 

fwJwLwft wd-fuwJ-pu t ftwutt/_ntJ (CaC03, MgC03 U. wnu) : 

4. U.qnm-N (ftlwf'ftl! lPfilnu!pbpwJnLU 1 ,9.10 - :i): U.qn

U7[! zwiJ7 ftwpunp ttb.fbum t ftbuuwpwuwftwu z£'2wbwnnt

{JJwb uhy_r U.q_nmp y_pwJpL upqpwgpwu zwm ;wuuzwu ~~ lJbu

'lw'up UJnLflp 1-3 % -r UIC[-"1J7P9 t, Lw ftJwbpp IlL phf'I!WIJ7t/_nL

fiJUIU tthtFbuiJ7 t : lJflLntnf'IJ7P ubJ- Jwul! wq_nmpg ~ ftwq_ut{_w.t, 

uwftwJ,U pnLJuhp[! O'JP wqniJ7[! 1._hL 4'wf'"'l JllLpwgLb[, WJh 
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l '"'u wt1,"u o1,qw J,fo,urLh1,(,J, tfwlll;_I,Lf, ~ 2/"uJN' tnuln,
1
ptt,l'fr 

il'i,2 ,1wJJ!Il .1wr, ,rl,w!Jn•fJJ"d~u!,rf' J.fLn,[ -)wk7fo"thl'" ,
1
h11fl!"'d ' 

fi !'"l FW ~' "''' [iplUU /; [' ( Lll i i_li U/ tip ll!if uth !'!!) HI q" "'!! iru' "I U[lll 
.y,n,r,tiJ 1~ w n,rti, r" u..r "I rn u1Jd, r!' d uuJ w u ,_.1 11 rw1

"-\r r_h r il wu mfo

.:wr .. ,, r;.lu,1puttf pfJ,LwJ-fo'uf! nc unznmf! tFfowunuF hu h tnuh[huu[ 

nun:f flwtju[nuJ LL qhulllfJ, "I'L' Jw;n;_htf, ( fJUinbnut p t1LjUU

f'Pb: l.n rz/1~ -":wuJif1'l 11illlll.71: dfo 'f'fLUi/1 dwnf! UljU ;:;wU11111[Uiji;;li,L 

t ~ U/ U1 UJ !"L n ur: &: ,r "II"' '-'i ~, j, i' I! ;; LU ,;· LU ,luLU fi/1 1, 'u t!l Jl{; uF UJ rrl:..w

:l wl' d. wJ[l'i: hpllf''£/;f'"''F &. U!J UUibrz wJ, ,\phwl'f'hrrfo ,ff.p ,~·u"fh,fw 
tnwl"" j1 Z U/ U1 hJ1 LJJ I!_ 11 UI IJI J'il fJ tJ' /:Ill !JHL{Jj 11Lbb/_; f'f! I 

0 [' 'i li .' L l"l'n /; [' fo ,, n 'l .r /: !J In LU t t/_ LU J LU 'l" ~7 [! ~1.7 !'I' !J ,; fJ JJ n L !/ [' w 

{ UJ L,IJLLn uF 0 I' 'l LU r, P'l ,iff h f'll [l UI JI' UJ! J UJ [; dw .r Lll b U/ ft: /.w 'in/ 'l LU -~ lr! 

L h f'l' ,j h.~ tF w u nul -~,fl 1£1 Lll:/" uF t uuz n In /1 "I wIt w u .'1 f''l fL w 'l n Lll UJ 

JfrlJ '"u'i' L!JiH~,wtjn < fJh!'f! 'L'Iwfl;:;flh ~, l''' '!d [! w!JhnuF ht php
f' u1 uu[ ntfJ j n tb I! 1 

5. 3nq-J (~Lwf~l! tfofJ-nu.<phl'wJnttf 4 .10 · '') t l.uuzvu
cuntm iL !Jf'ILwJ- ttbtFMJln t, LUjlJ UJ~mfu[ tfwubUI/f!JnLfJJntlJ 

nt'bfo ~h'buwpwuwftwf, lf'2u;'iJiunnt/Jjw'it tFby_t Bn'll! wnwy_w!JUnuf 

t zwm .t;wrz :[wq.ji1LU1 tFfoLbpul,bbp, flU/ U111[11[1LUpwp rhn[wjpb 

Jwqnu.
1
' n1.f..p h ol[~/lwbnuthpft!J nt J-111[bpfo!J t fJwt

1
"w'bgnui' 

dp~J n l" I' 111 fo tF hi l:_ wLJrdw: nd· rfo .r ,, ~ II [j il t/ ~ IJJJJU nuF 'i lun,l/i;: 8 !/ 'l 

111/i'L t f; !J z IU ill "I w lllll_b.UJ ''" llr /, f, a ru[ Ill j fo :., ,r fo /? LU L II Y.f' fo tF 11 Lii

Hr, (rl fo'i,;_LL 0, 19 %): f!um U.. rrJ. '-f./,Lnruuur;111L/t w'f_;J.riLLI,i'/• 

,' f; /JI ,'J Ul tf lU~~~ j 111.[1 Ul f!UI U !_j ~ Lll ;; /, ~ U1 UJ {'f! In UJ [' f./1 !U b IIlii Ill U f1 uJ' f: 
fi-5(} q jl1'f1 

8 n 'll! z w m [LU t[ j n Lf1 w !J'[ 11 uF ~ o f1 qw u fuL ,f'j, h !'/• lL d'l, L1 /, f'UI {-LIJ

JI'L lf"LI!I1'fbhpf ~n'ltFfog, nwUifo ->'n 'lnu)' !"'7-P .p.wbw/1(1 20-3(; 
wJJ'}UJ,J wlfhLfou t, pwb tftujp wulwp'th{'nLVt 

8 n 'll! w u-": !'weft, z m t ltl t q w'b j1 t b rfo .t; w ,J.w !', t I' w ' 'I w ~ '"
u n {' '7-1! w nw 2 u1 !J ~111<V "- fuLl[ fo "I .t; fo 1[ w L 'J-11 tfJ j n 1.U I!, l/111[ hI'[! ~ n

1
n 9-

fJIILV /;'£ ~wfJ'bwmt[ntfJjnt'itf! 1 .t;w'Lf'f'l!' ,\,[wwt/_riLfJ.JilLUf! t fu"{PIIf[! 

L/1/JJ [' wch[ UJ c} t 0 'L ~ IIlLI t 11 u rJ /.; [' fo !J ;; b nnt 1 "nb UJ j,M, hI' t, [' 'i:.'.pn ul ' 

{}. j u w b 'l j n '7-1! u'l''[ tiLV t w l' .t; h u tnlll ~ w t n I' f,1,' w rzfo 1 w n f1'£ w Jf' 'u
fv UinbnuT b'£ 10 q: J<J1 

G. U.rqnf• 
'i'. 2btlm uX 
s. uhnft 
9' lJrlmpr:. r: r 
10 . .f?uhf.d, 

i liD 



L w J" L ZN_ w L Lh pn ul .t; n 'l b l'l! lll b rz-m b 'l .t; w pnw U1 bL CfP Uf u nt[ I 
13. ftnr-CJ (lllwl'~l! 0,01'7), .PL"l'P fWL"l' JfwsnLflJntu_ 

f, b l'l! u rn ul :; hzm L nuh[ n rz h L' F nLJ uh l'l! U[W [In LU w ~n LJ h L 

0,02 % f!i"f' • <wm~wuthu wuwU[wmwJfL pn<Juhppt fltuf wJh

Lwpwpdp tifgpwsfnu gnpJw~fsf!: Fuw~wu y_phpntJ HC0
3

' It 

s 0 " 4 wL j4 n f.Ju hrt/ts .t; h lll n /!l "I' l! q_p w 'l hs L ntJ t hI' pn l''f lll h'll! I 

flpnz lwL'l-zw!pmuhpntJ 'lwnLntJ t wnw2uw~wl''l- It wfuln

,fnp!p t[b J'h ulll ( wLwu1wmwJfL LwLnw!f>mLhp): Uml_bpfs nt 

OI/_ftf.wL ,?ubhpfs uw fJUf"<[qhpfq_wsfw t ltwmwpntJ 'lhUfp 
,rt wtfwp,-

14. Pm· - 8 ( ~lwf'~ l! 1,2 .10 - 3)t Fnpf ~w pb.nr' w'LPJ"Lf'f! 

::pwpfuwJfo& Uff'"shuthpu hu, Lpw Jfthpw[Lhpp ~n:_l/_ntJ bL 

pnpwmubp, '--lwpb.np, ~bLuw~wu tthJbLm L opgwufq_JLhpf 

Jh2 Lpw .p wuw~l! <wuLntJ t 1.10 - ~% -f, wrz'lnLJ t ufufJhq_fr 

tfpw, wr>fuwy_pbpf tTL !pnu!f>nt'P zwpd-Jwu 1/_pw '-'- WJLUt 

15. lJruUJlmuf-Ca (luw1,~l! 2,96) : SwpwJ,[wJ- t ~pwpw
f'WJpL lw'-'[WpLbpf Jhp_, f.pplJu <wuLh[nq 40 % -ft Op'fwLjtq_J

~'hpntJ ~w[gpntJp pwuw~l! <wuLntJ t 0,5% -pt lfwp'fnL 

,r wpJLf llht_ ~wwfntJp 99 % -p ~bLmpnLwgqwJ- t ~Jwfupf 
d/;p_ : ll.t'P·1 lflfJwJw~wu ulwJJwuuhpn<J wJL ~n <mw~l/_ntJ t 
( opf'lr.wft_ !J.pwpwmJWU '1-"'l-wl/_npntfJJwL uwfuwthnthpntJ )t lJ.u

tnwnwJ(!'it !_N_wLLhpntJ ~wwfn<Jp UfW~wu"f''IWJpL ttbJhum 

I; It <nrzhi'l! ~wpfp nt'ithu ~l'wJLwgJwu, 4wwfn<Jp u
1
wftw

""f''l-l! ~hL'lw'bfLhpf J11tn wnwp_wgLntJ t nwfufm <pqwL'Int
fdJ n<Up t 

16. lm:U1rlmuf-Na (~lwf'~l! 2,50 ): l.pJuwftwu wtpnu

~'bf'p ,:;liln wnw2wsLntJ t p_pntJ <hzm [nLJ-1/_n'l w'l_hp, uw~wJL 
?wzmwJfL :_utwmLhpf Jb2 (Na 2 A12 Si6 0 16) tnz t <nrz.Iuw

·:w pi/_ nuft l; h L 'lwu p Dfll[-W L P'l JLhpn LJ fJw m f'P ntJ l! 2.10 - 2 Oj
0 

t 

ltwqJnLJ; UwmppntJL' zwm wpwg t Jpl[-pwgfwJf hLfJwp~
·LntJ /tLpLw t[w[' lwunw!f>mthf'f9: Fn<Jubpp Lwmp/rnttfp U[W

ftw u 11 p 'I 1_bL q_ grnJ, u w ltw J L ~H 'flliU pUb l'l! uw m f'P ntJ p Uf w ~w
uj, 'l-/,"1/!""l ~"f'9UntJ hL ~wfJLwml/_n<fJJntLp , lliJU wq_'fnLJ t 

~~h ['I/_ w J fu '.' w J w ~w I' gft 1/_pw: uw m f' pntJ l! It n<m w ~ 1[ ntJ t w
'l n LLfl lib pnui: 
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gn•fJJntHbp' CaF2, Ca s(P04) 3 F: :htnnpf! -;pwpfuwJph qtuqb-. 

I'P &.bmf '1
11

Lf'U I; q.wLfJU ( HF) , "l'f! JfJftn[npmwJph mlilzntU

Hpp -;btn Jpwupb fJwLf71[ntJ I; q.btnpb t lfwp~tnL op q.w'hpqunul 

!/>tnnpp .p wbwq{! -;wu'bntJ I; 0 )107 % - /t , q.L/uwt[npwu
1

bu q{!

Jwfu.pntJ, ft WJb Wt[h[p lWtn 1;, .[}Wb bpfJW/J[! , Jll'ff!, Uf'[pbJ.f!J · 
sp'h4f! u. wJL'b: 

:htnnpp qt'buwpw'bw ltw'b q[wbt!w'b q.np<fwqpsf! 1 1;, p_pw

Jpb Jp q.pu'SPWJp q.np<fwqpsf!' 2 -5: lun'bw1_ qtfoL!wJp UfWJ

JwHhpntJ f/>mnpf! [Whnw!f>mfts -;bnwhntJ 1; b. 'bqwu
11
fntJ 1; 

bpw UfWij UJunp'Jt U.mwJbhpp qwpph'lf! qwll{t[nu! I; !pwnpf
1 

UfW
IJwunp'fft -;htn ( opp'bwf f!Jn[buphJnLJ)

1 

U.p f• '1 lupJ w J w 4w [, "I w J Jw hb h,n ntJ ·~tn "l'f! 4 ntm w qtL ntJ 1; 
1 

:hmnpp wlf_htsntqwJph hp4t'bbl' /;b ' -;l'wFfuwJpb Zf1p_w'hhbpf! 
1 

b. f/>nu!pnpfttnhhpp mwpw<f,Fw'b Zf'2Wbb/;l'f! ' U.tf hu;nt4 !pmnpfr 

'lhUf.pn t J wbwuntbbhpf! ['[UipntJ M,, wnwf.wbnuF I; uw4w1_wp

Jntfllll.fJJn tb1 wmwJ'bf,pjt -;pt[w'b'fntfJJntft'bhp, 4w'lntfJJnLh fr_ 
WJLb t 

IO'mu 2Wf1dntGwlj tf}l'lf1WGmGhp 

21. lJwlfmnf-l( ( 4Lwt'4f! 2, 5), lfm'bntJ I; ufttpqwmhhpfr 

f[wqJp tFhp_ t Upw'hp 'lrft/..wp bt p wJ.PWJt/..ntJ b. [IIL<ft[ntJ P.PP 

Jhy_ : l.pLT'hwf[w'b w'bfrn'b'bhpfr -; /:;m wnwy_w
9
tntJ 1; -;bzm Lnt<f

t/._n'l JpwsnLfJJntbthp : 

IJwfpntJf! zwm IJwpb.np ;pftqfrn.f·7q.pwf[wt 'bzw'bwf[ntfJJnt~ 
ntbp PIILJuhpp Ill f[h'b'fwbfrbhpp opq<WhpqJnLUt bpw f[h'huwpw 

bwqw'h "'w'bJwt q.np<fw4fr9f! 1-f.s Jh,} 1; , "I'P z'bnp -;frq qnt

mwl[1_ntJ I; -;"'lP 1_hpfr'b J;npfrq_nbbhpnttft Cwprfnthwq f[w[pnt

Jf! WUpnl[p_nt/._p'b q.mht/._nuf I; qb'huwpw'hw4w'b l f'P.WhwnntflJWb· 
11 

l n 1'
11711 

tU' J /r If. ".PI' J w u'h I; J p q.pw 9 pw I[ w mw pntJ p_phpfr 

tFfoP.nsn1_ : {w'hnw!pmhhpfr JhJ JwuntJ 'bf[wmt/._ntJ I; qw[pnulfr 

UfWqwun/''1• WJ'I mfrutfr [Whnw!pmhhpf! 4wpp.p ntbhb qwtfont

J UJ 4 Wb UfUJ f'UI f' U7UJ 9J UJ b I 'Jw [pntU p "ht UW pw bw qw b " [ WbU W~ 
pwpJ.p '1

11
f',}wf/P9f! U.. />, f!Jhpbttlw'hp qwp<fp.pnt/._ pwp&.p nw

'fpnwi[mpt/._ntfJJnth'h l; t 

172 
22. Pwr~ntt1'-Ba ( 4Lwf'qf! 6 ,5.10 ) : bJwt I; umpnb-

9 P nLU ph' q w L9 P nul ph ' uw f[w Jh J' P 'II' w 9 P nh nth wf[11LfJ Jlllb 'u [;

.pnt/._ qfop_ntU 1; f1pw f,s : fr'b [!bwt/._wp tw'hnw!f>m'hhpps pwpptnJ'£! 

-;bnwhntJ' 1; , -; ntJ'f1LUWJph -;"I'P'l"hntJ' qnunwqt/._nuFt IJw'b pntJ

uhp, npnh[! qnunwf[ntJ' hu WJU Jhmwq[!, oppuwf[ q.w 1lf! ( wum

pwq.w[hhp) : ~wppnttlf1 wt/._hl9nd(f! pnLJuhpp Jhp_ {Jntbwt/._"1' I; 
qhb'fwhp'hhpp -;wJ'wp : ~wppntJ'p Ufwqwunpr[- [Wb rtzw !fwunJ' 

'hf[wmlf_wt) 1_/; 1 

· 23. UP1}1glmuf-Si (q[wpl[f! 29,5) , !luwJw<f , np [pfJn

u!phpwJp 8 7 % -{! i[wqJ1Lw<f 1; ufotftl[wmuhpps , u.wftwJU uftL{• 

!JpntUp 'lbl'f! lflnn 1; Lw'hnw!f>mhhpp f[Jwu.pntU t Ufotpspn t J'f! 

-;L!Jh'fhu 1; qw[pu nputhu ufttpf[wfJfJnt (S i0 2), b. npL'fliU f[tLwl'9 

( Si02) , f[wJ J'muntJ' I; uft[fol[wm'bhpp f[wqJ'p Jbp_ wnwp_wsH 

L"t/.. 1wt/._htp .p w'b 850 J'ptbpw[' Upw'hsps JpwJh uf•tMwfJ[Jm'u 

1; , np P.I'P J'hp_ l'"<ft[htnt/._ orlmt/._w<f I; J'pqpwspnh -;wmf[w'hfoz

tbpnq. J'hwsw<f J'pwS"tfJJnthtbpf! b. -;wmf[wL'fbu l[t/._wpsf! P.l'/' 

J'hp_ 1_hh l"lrtLLntJ' b. Up 'ff1W9/'1w'h fJntJ[ 1; : 
0 ~"L"I' opqw'hpqJ'thpf! UfUif'lllbWqntJ' hu IIPLPSPIILJ' 0 ,2 Yo. 

~ n /u I'P J' hp_ up LP s/llltJ' p Uf w pntbW ,, ntfJ Jlllb {! "'"PI' I; "l'w pf[p 9, 

.JpwJh npnz opq.w'hpqJ'uhpnttl f[hhuwpw'hwf[w'h q[whJ'wu q.np

<twqpsf! i[wpnq 1; 1-ps JM [phh[ ( 'fpwmnJ'wJph p_ppJ'ntnhhp) : 

UpfpspntJ'{! -;wJ'hJ'wmwp'wl' zwptfnthwq I; JftWJh -;pJ'.pwJph 

nhwf[sfrwJp 'lhUf.pntJ't .fpwJph tntrtntJfJtbpps Si02-f! w'hp_wm

~nLJ I; wJ'np!p OUfW[p &.b.nt/._ (Si02.nH02), -;burwq.wJntJ' WJh 

w'hs'hntJ I; fuwl9h'1nhp b. pJntphl[wJph f[t/._wpspt 

24. !hnu:pnr-P (i[.[wpi[[! 0,093)t {w'h'IZ.~!f>urntJ' mppw

uthmntU 1; J; 'hq.wprfh.p !pnu!pnpf!' P ~ + , 'ILfuwqnpwUfhu opfJn

JPnu!pnpwJph fJfJt/._p wqhpp J.b.n1_, npnu.p fJntJL ht [ntrtt/._nu.J 

:t.f'nLUt {ntH[pntfJJnLhf! J'h<fwhntJ I; fJfJnt nhwi[spwJp 'lhUf

I!"LU t U.i[urfrt/._ Jwu'hwf[sntfJJntu nthp f[ h'huwpw'hwf[w'h zi'P.w-

1IwnntfJJwh Jbp_ t :hnu!pnpf! ;:;,w'i.J'Ihu I; q.wlfru Wt'{WUTpmp J.b.nt/_' 

Ca5(P0 4) 3.CI, Cas(P04)a.F, npn'h.p p_pntJ t/_wm hu tnt<ft/_ntJ' 

.b. w'hzwptfnt'hwf[ ht t l.nl[p J'hy_ f/>nu!pnpfr UfWqWunp'f I; 'hf[wm

qntJ' , J'frq.pwspwu p'hmh'hupt/_ I; fJfJnt nhwf[spwJp UfWJJ'w'h
LhpntJt 

173 



~Jlµi!flG uflq.t'wGmGhJ1, n11nG.J! 2wpdn1Gtult h:G h )ltntll 
2wpdn1Gwlt Jlt)ltnt nh:w~gflw3Ji uiw3uwGGhpmu h JiGhpm Ml 

}uflum t{hpwltwGq.GuwG nhw~gflw!fl llllll!dwGGhrm1u 

Upwfi9p9 Jp Jwul! lwpJniLwq I; fJ[iJi/_wtH1ui1fiL, fJfJni b. 

pn'Jl Pf!ni Jfit_uitf_w1pniJ (Zn, NL Cu, Pb, Cd, Hg, Ag), ~ 
l!Pl. zwp,Jnifi' i_bq_nl! ni -:pJ.puiJfrL J/ifwt/_wJpnu1 : lf1n,uthpf! 

zuipJnL'iiwq b'ii -:pJpwJpb Jfrt_wi/_w1pnLJ (V, u, Mo, Se, Re). 
WJ'f /;[hJbfimL/ipp Jpq.pw9pwh U[wqwunLJ I; t/_bpwqwfiq.LJw~· 

Jpt_wt/_wJpniJt 

25. B~l'iq-Zn (4£wpq[! 0,0083)1 P.pnL b. fJnLJ£ filfJnL t_ph

pnLJ 9pfiqp Jpw9nifJ1niLLbpf! Lnu}blfi bLt Bpfiq[! bpquipclh[! 

i/_pt:wqnLJ I; (ZnS04)t Upw -:p'fpopufi'fl! (pH-6,8-fi ']hU[-· 

.pniJ) bu!flnuf I;, uwqw11i pwpA.p pH-/i 11bUfpnLJ Lnp/i9 [nu}b

LfinL/JJnLf.t[! Jbt}w'iinLJ l;t lJ.Jbf.tp9 .pfit WJb Lnu}1[nuf I; 5,5-7,5 

pH-p Jfit_wt/_w1pnLJt t/.bpwqw'iiq.'iiJw'ii nbw48fiw1fr U[WJJuit

libpnLJ 9pfiqfi WtlUlfUl9finLJ I; nnultf.n'l u!pw[bpfiur Jpfibpwlf!' 

(ZnS)1 

Bpfiq{! pnLJubpp ITL qbL']whpfihpp qn'LJfi9 JnLpw9tf.niJ I;_. 
pnLJUhpp Jb1. w1L Jwufiwq9niJ I; wqfuwuwJLw1frt nL uU[p

urwqnL9U1J/ifi i/infuwLwqJwLf!, !pnmnupfi(iJbczpfi L. WJib t l/bL

'IUJb/i opqwfipq_JLbpniJ uiJM1p9 zuim 9pfiq U[UlpnibwqnLJ bf,~ 

i/iwJqUl'lf!• uhnuiqwfi opquififibp[!, Jqwfi'iibp[!, nuqnpf!t Gwur 

I; 9pfiqp U[Wpn,LwqnifJJniL[! oAp fJniJb/i Jht.t 

{wb'fzw!pmfihpp fpbpnLJ 9pfiqp puifiwq[! ,;;uiubnLJ f; n.1Q--'f 

q./L ( wt/_bLfi pw'ii Uf'lfiLA nL 1ifi4bL), /,, wi/_blfi- fiLurhhufit/_ I; Jfr-· 

q.pw9t/_ nLJ, .pwh "l'lfi'iiJ.l!, ufrLfi9pniJ l!, ' lfwtfrnLJ l! , f/>nu!/rnp[! 1 

26. \,~qht-Ni (4Lwpq[! 0 ,0058)1 {wLnwf/>mnLJ ,;;uiL'lfi

U[niJ I; bpqwpJ-b.p A.b.nt/_, Jpq.pw9pw I; qwmu1pnLJ fJfJnL IL 

f/niJL PfJ'!L Jfit_wt/_wJpnLJ b. 'iiumniJ I; i_bq_n.p nL fJnLJL ,;;pJ.pw'." 

J/i'ii Jfit_wt/_w1pnLJ1 Ni-e 4.tui'iit/_niJ I; qwt/_bpfi qn'LJfi91 

Pni1uhpj, Jnfup/i Jb1. Ni U[WpnLfi.,,,,qnLfJJnLbl.' ,;;uiufin,J I; 
n.10 - 4 mnqnufr, qbLuuipuifiwqwfi q[uif.tJwf, q.npJ-wqfi9l! 1- fi.tT 

i/in.pp I;: "'upqblnt/_ -:uipnwm bfi U1Jb ,;;n'lbf'L', npnb.p WflUJ!_UJfinul 

bf, nilmpw-:pJ.plllJ/ifi tUUfwpLbpp t/_pui, npmb'l UIJb Jpq.pui9fiui I; 
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11fwbnuF liL •wL-\pwclhzm pwLwi[frs wqh[, npf! wblfpw'lwnbnuf 

t, funmwl[hp l[hL'lwLfrLhpfr qpw' fuwblfwp•[nul f, tfowJ~W<ffr nL 

Uf""P 'fnpJn._LhnL{JJnLbp, Jwqhpp [Jwtfoqnul H, brz1.Jn'-pLbpp 

4•wtf•l[nuF hL, Jwp'fftwLs -\wrFwp rFpup 'lwnLnuf f, fJnLbwqnp: 

~flW!JlG uJlq.pwGmGhp, npnG~ 2WJ1dntGwle hG l[hpwtewGq.GuwG 
nhwlegJlw!Jl UJW!uwGGhpntu 1t JlGhpm hG o~uJlqwguwG 

UJW!dwGGhpntu (Fe, Mn, Co) 

i.J3. l:ir~wp-Fe (i[[wpi[[! 4,65}t .!.wL'lhu f, 'fwlfru hpl[wp

dhp LL hnwpclhp J.ILnr[, f!U'l npnLJ upwL9 rFfr'fpwsfrnL -\wml[nL

fJJnLbbbpp zwm mwpphp h1tt Opl[wpcfhp hpl[wfJp zwpcfnLbw" f, 

{J{JnL Jfitwrf.wJpnLri lL I!Pl lwpclnLbwl[ .t:frrFpwJfrb Jfrrwr[wJpnult 

Opufr'lwyJwL UfWJJwbLhpnLri F·· qhpwJ•[mrF f, Fe···, npp /!Pl. 

zwpcfn._Lwi[ f,t t/.hfl!.frLfru -\wriwp pbnpnz f, ""l"P'l rifr'fpwsfrwu 

opqwLwi[wL Jfiwsn'-f!JnLLLhpfr -\hmt &wm mwpwJr[wJ f, pLn•

fJJwb rihy_ ~pl[w{Jfr -\fr'fpopufr'll!' 

'-lhL'lwLfr bJnL{Jfr rihy_ hpl[w{Jp i[w'lrinLri f, 1.10 - 2 %, op'fw

Lfiq_rFLhpp WJL 1_hb l[nLmwi[nLri, uwl[wJL uthmp f, !/JnmnufrL{Jh-

_qp Ufpnyhufru, rimfin._J f, -\hrin'fl"Pfr1tfr i[wqrifr rihp_t lfiUp'fnLL 

wrihu op uthmp f, 15 ri'f hpftw{Jt bp4w{Jp zwpclnLLwi[ f, fun

Lw1_ hp"pLhpfr -/;w-\-/;wJfrL [Wb'lzwf/lmbhp•,._J' r[hpwl[wL'fLJwlJ 

nhw4yfiwJfr UfWJriwLLhprJLri. l"P hpl[pbhpnLJ hpl[wfJp wb

zw pel tl 
i.J4. U"wfiqw&-Mn (i[[wpi[[! 0,1): .!.•wL'lhu f, 'fwlfru Mn 2 '" , 

Mn 3+ , Mn 4+ , npnLp oclmr[wJ hL wwpphp -\wmi[wLfrzLhpnr[: 

Mn2 + ·p LJwL f, riplfpwyfrnL {wml[wLfrzLhpnq Fe2+ -frL. w

nwy_wsLnLri t l"'-Jhtfi rFfrwymfJJnLLLhp Mn(HC0 3'}2 : Mn·1+ 

zwpclnLLwl[ lJ Mn02-l! ( UfPP"lJ"'-'lfrrn} Ufpwl[m frl[nphL wL

zwpcl f;t 

llhb'lwLfr bJm{Jfr rihy_ riwL'fwLp l[wtzcinLri f, 1.10-30/o. P"'-J

uhpp rinfupfr tlhy_' 1.10-~%, npnz !/Jhppnpwl[mhpfrwbhp l[nL

mw"mrF hL hpl[w{Jp fL rFwL'fwLp (tFfrLL_iL 6-7 %), lL WUfwp

fJhpfr rfwl[hpfLnLJ{Jpfl ufL tfWJLIILU zhpm wnwy_wyltnLrf ( wbUJU(UJ

tnwJplt ww'i_wJpbhp)t lfwL'fwup pnLJuhpp nL l[hlt'lwltfrLhpfr 

{wriwp wu-\pwclhzm f,[hrih1tm f, ciwuuwi[ynLJ f, opufr'lwsriw~t 

IlL tj_hpwi[w1tq1trFw1t U[pnyhufrL lL !{JIImnufr1t{Jhq_ft1t. l[hL'lwLfiLhpfr 
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t!nw wqqnu! ( ftJwfu.pp wl\f.Lr Upw UJwftwuup'f[! iL wt/_htsncJ 

wnw'lw9~1mJ bL -\f.rLwLqnt{JjnLLLhrr 

:15. lJnpwtm-Co (fttwr'tl! 1-8.10 - ·1 
I uJwL t f,Hhd 

.·1 

wtLhtf. zwut "{W{'IILhwftt/_nLJ t IIL[U1{'W~pJ.pwJJ.L WUfW{'LhrnL~ 

'-lhLqwLJ. 'uJnL{Jp Jhr. 'upw ftlwf'ftl! 2.10 _;,% {, nt'up ftul[rA 

'l"f' LzwLwftn•fJJnLL t[J.utwJf.L Bwf. Jh'l.. Co-p "fwftwunprj, 

wnw'lwsLnLJ { 1_W('Nf'wft •Wf1JWL utwftwunt{JjnLLt fr{JnL [Wh'f· 

zw!puthbf'nLJ Ul[tWq.nL{JjwJp Jpq.pw9pw { ftwututpnLJ, opphw~ 

wLutwnwjpL zf"l.wL'ubf'nLJ wf,.t;pwJhzutnLfJJnL'u { qq..wst/_nt~ 

ft n p W[ U1 w JP u "{ wp w {' U1 wL JIIL{Jhp p 1 

P.nt.Jl 2WI10 nt.6 L. pGh[lUl kt btfbGID6bp (AI, Ti, Zr' c.r 
Tr, Y, Ga, Nb, Th, Sc, Ta, 'vV, Hf, In, Bi, Te, Os, Pd, R.u 
Pt, Au, Rh, Ir): 

U.Ju juJpp tthJbLutLbpf! 'l.f'"LJ L"L.Yt/_nrz Jf.wsnt{JjntULbl 

i_l. L wnw'l.ws'untJ iL Jf.q.pwsJ.nL wJhLwswttp mLwftnLfJJnL'uLb. 

pnt/_ bL oJutt/_<wrh 

36. U.unulpf.pnui-Al (ft,twf'ftl! 8,05)r uw wLtftlll/111/u wp. 

rfb.pwftwLnLfJJnLL nLhp, .t;P'fl'o.pupqp LuutbsJwL pH-J. Jb'qnL

flJnLL[! 4,1 {, oJutt/_wc} { {JnLJl '[{'WjpL Jf.q.pwsJ.wJJ. J;wutftw

LJ.zLhpnt/_1 '-lhLqwLJ. LJnL{Jp Jh'l. wullLJpLpnLJ(! ftwqJnLJ t 
5.10 -o%. ;_nLhp uu[ht9nLftwjpL nL "fwftwunpqwjpL J;wut

ftwLJ.z'uhf'l fr[JnL nhwftsJ.wJJ. "fwJJwL'ubpnLJ J; Lwpwt/_np { wL

J"LJpLpnLJp Jwu'uwftJ. Jf.qpwsJ.w'u ftntnf.qwl J.iLnt/_1 flnLJuhpfr 

.db'l Wj'u hppbdL .t;wuLnLJ { 10-20 %1 
U.unu!f.'ul! w JhLfrs J.Lut h Lufrq J pq..pw sf.w { ftwutw pnLJ 

c)-c)-Jpw[Jpqw.lf.L 'lf'wJJ.f, Jf.qpwsJ.wJJ. lwLqzw!put'uhpf. qwuntJ 

( unLLfPJ.qw Jph <: w'u.pwt/_ w Jf'h f'P lf''lwL'uh pnLJ) 1 U.J hLJ.s {JnLJl 

,Jpq.pwsJ.wu Lftwutt/_nLJ { wpf.'f fttf.J•wJwftw'u "fwJJwLLhpnLJt 

'-lwl9J.nLJp LhpftwJnLfJJnLh(! wJpws'linLJ { wunLJpLpnLJpL k 

'lf'ftnLJ Jf.q.pwsJ.nL -:: wutftwuJ.zLhrJ.s~ 

:11. i'rnti-Cr (ftLwf'ftl! 0,0083): IJ.JbLJ.s zwut .t;wLqpt~nLJ 
( NL[ln{'UJ-\pJ.pwjpL WUf<W{'LhpnLJ : bnwpdh.p .ppnJf.t nLflp hnwp

Jb.p bpftwpJ. -::wutftntfJJnLbbhp[! iL odutt/_wtt { {JnLJL Jpq..pwsJ.nL 

ntLwftnLfJJwJp , fltdhrz {J{Jt/_wjp'u nL -::pJ.pwjpL nhwftsf.wJJ. "{WJ-

c (i ; JwhbbpttLJ, pwpJ.f' '[b[tJWuutp bwbp utwft r .· WIIW'J.W; 

178 
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