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JfrwJfi pn1uw4wfi fiJnLP/r frhmhhufri/._ W{'IJ1W'ff1NlPJwfi uibuwfi. 

4Jnihfr9, WJ[ fiwf.t P"•Juhf'/• ufifi'lwn.nL/JJw'iJ ptu{''I frt'iJ1ifrt1hhpfr 

tllun1Jfiwufrf'n</J.1wfi t; wJ UJ{' l.u1h ufii/._ wJ t;f,UJ{'UJi/._ N{'nt{J JN<'iifi lp 

f. 111nl'lJ/JlJ1 U.qpnpfr.!Jrwfi /, pn<Jubf'Jr [/Jfrqfrntn'lfrw'iJ WJd-J 

JhJ qfrinhtfrf!hbf' hfi 4mmw4Lt pn<Julf'fr w{'Jwmwifr'ii u'iifi'ftn· 
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1. PntJul.rJi w&finq tiziu~mJpp ll{tUmtfntpJntGj1g 

Pn,1uh11fr ufi'iJ'}wttnt/JJwfi ':wf'SL{'f! t/_w'lms Jr t/_Lp t: l-

mwpf'f!f'lt l'iJ Jwf''l"''ii t fiL1_111h" u I; u'iJi/._n1J pn<JUf!, n11n"fi/! h'iJ 

pni1uhf'fr wAfr ni q_w11rpu9JwL lj-11[•dnfi'iJbf'f!, frL1_ L
1
,t,_,,,J/Jfibf'fr 

"- f!'iif/w9p'iilf'fr zhnf' ~/rt/_ Jl4 l.,'wmfr4 9nplhfr9 wAntJ l; Jfr 

pwt[Jw <:wu~ p,,u/r 4wJ Jf,4 4nf'frq_Jr9, ui'ii4wJwmfr9' .!/• 
wJpn'l2 Jwn. r U.1u frt'ii'Jfrf'hhpfr 11/UJ{'q_wpw'iJJwfi wL <1rwdbz 

m ni/J Jntfi{' pfrt ,,,,J I; "l. .lfrw JU J Wf''f4w JfrL t; "'1'9 w ufr{'n<{J Jrn 
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ulpfr uufi,,wn.nt{Jjw'iJ lj-l1(1d11fi'iJb{'f!1 ;,'wm4w"lhu 11hn 1_/;frh 

ilzw4t/_wJ p1n1ulpfr ':w'iJpwJfr'u u'iJL'lwnn ' PJw'iJ /,_ !pnui1wfrL
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uLt7w c1n<{JjwU -<:uiJwp, wlllt '> w114w:[nf' h'iJ hu L1n1fJhf', npn'iij! 
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-qr ijl77'1,milt. 'J''fl 111wJlnm '/ il17J7J1 ilfJ,wf eJ1unqur'Jur nfm 

pfF'fl 1mJp fJ,mFfiwfmJmur lLuJrm 111u(1/r 'J'I lio ilmur il'JuJ11 

•J'l'JJ'{r/;z/Julm7mJur7q1/ 'Fl r1u]rfJu-bmurbo i'1imv11r ~mm 

.t/7fmfmf!i'JmLmfi M'fl 'l Jor+J'Jmy.i/urnmrJql 'Ji/lz/11 i/drn]r 

-'JTI'!> rufmijlijGif'fl ''l'I r•u]rGmJ lq11 1u 7'11' rrnilhrqli IJmFef 

-JUurlqpmJ:r'Jm illJuJu 'JM7m'JmlJl fl/I' urml i/'l1u 71 ]rueJIJmL 

-mef ry.Jurqef'Ji/n fm]rGmL7pJU ]ruJmlmLmurqr 'J fmNrmf JJ., 

'(]runm7Jm7} ]iuilnfmr,7m'l'l:r mfLmurqp Jw11m 71 71t/uJ urml 'J 
fm]i]ru:rmlnm ilfJ,1ufeJ1ufmJmur lLuJl'm M'fl 1]runqrlq7m11 'lmr 

-G'{y.m m!J g 'J1uFfl1u7Jm'!v'lr 'Jm7m7i/'JulnuJbi/:r 1lu"fm'!nm11 t 
lq]rJlimiJJ'i/:r Lqurnfm ·eJ 6!l6l 1il1J1u!eJJUn'{UT'JU1 J7dmur11m7'1 'I 

Julunf 'uru 11 i/ilmLmil ufJ,z/ilm fJJ 'J'1U p mJm:,. i/f mi/lz/Gi/n i/'Jm p 

-Jm '/ fJ,mp7mmmlz/:r n'llnm7mm7 1JJU1fm 71 11w1Jmli/J1 '111u'l 

-mJmnlmrm:;. (mi/'!i/liilmn} ijz/Jmnnmn '111uuHuurz/UTn''Ji/ '!mlef 

-JUf1uJm nwJ 6 z/7 '!z/'!mtlmn lm11m :r z/l mbz/ fJJ Jq'JilfJ,mFm 7mb 

-71n 7i/'JuJ,ruJliij:r 'Jm7m'JyJuif 'J'f 111ufJu-b f'1ufmz/fmurif 

1( g} fJ,Um 71 '!mlwlmurJru:r ''!ml>ulmJe} 

1/,Jm p '7 mnf '11' , J'l'JHLm f> 'J'I 111u p JlimUTJm pw'!m7m1Jpi/7 

tJmilmlb pufbmpmJUT pp g mu11 '/ 111u]ifJu-bmmbo fl1uf1JmBl 

nqlnJu =zp 09fi1' '/ rwpbm7 ilnqJq7ml' Jw'Jm:rb'JJ z/Jnmmp 

--rlql 741iuh1u1llii/7 :pwpmJm:,. i/J7J'I 'J 11rnr'!urb il1lu •J'?. 

-wf eJ 1u n 'I ur 'JUI ccm·Ju lrl; m din 7 ql ~ JJ ~ •/'JUT i m :O _r 11il' m <f1.1 'l P 2 

tJ'l'J'Jwf eJwnqm'Jm 7i/'!ulnuJlii/:r 1Jml1mJlimmdm 711Fm ''!ml1 

-mfJ,yJuif 1Jfmi/1' 7u 'J'l'Jrn '!111lf11ufuh ( '!lfm 1/ t1nJ7J'I '!mlf 

-m7t/·Jr/;'f} 'mi/'Julnrnp ''JmUTnm:rqr ''UJ'fl '(tb"b '7-1.Jt 'mi/Jm 

-nilp'fl 'mi/L'!m1u7 'rnijbqJ11lu'l. 'mz/'Jml(; 'mij11,mfn.'1c:J 'mz/lmur4 

'mi/n'!.mJq; 'mijbqp!]} J'llltl'l'JJ7J'I urml i/:rtlmri/lm J'Pf1l 

1 JqfJ,l i/'JJU mud 1/ ( m 7, 7 nu JI) 1~11l11J 7 7 

-lm'f. •ilur111JJuf-/ ''Ji/7Gi/dJrn.p '('Jm71Jq} il'!mFeffm{, '(umdb 

-'Ji/'!'lr} ilJ1u7u'Jn'lo '!'1 lqJmurm7 J'•uum]imhm'!J ijfm'1i/'!ul11 

-uJlii/:r ilJqyJUlP ~q6mum lu 1JmFfl1ui/JJ '!m7mmq"fun 

'1'1ui!Gm p} 

-'!ii i/dni/Jmur S:l-Ol '1,{Uq]r IJfmi/J' 'JmGmmn i!Gmfi'lil 'Jm7 
-mJlimmJm 71 uurq:r Gi/pbmJqurmln 'Ji/Fm:rJmn/lmJ'm!>' liJu1l 

-7J'I 'Jz/G9]rn7nJq]i ]iuifmfi 'JU1ud ilJq'!il'Jmmmnflm My/ 
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1( Jmilml-b 'si/1" •brn]i m 

,JqflJUl 'JmGl '!i/F milnf mr7 i/Jf mp mli/rmu'J'!n 'J'I 11rn pfJu-b 

--mur-bo Jml'm:r G'!uJu 'i/J'l'l7m'Jmhq lfm i/£JF1u7ml11 Lu:,.'!m 

71m'l 1Fm 'Jpmpurm7"J' i/efF1117mll' '!i/fmJl '!"';/. IJlm-!p 7U" 'J l'{]i 

-fmJmm ilvmd Mm l'fF'fl) :(BijJqvmJ il'!murmnflm-m7i/'Juln 

•JJUl-udbz/:r ,'!'1Jm'!1u:r) m~q~ulnuJuqg G'l''!m"Jr•'Jm IJliuff'll' 

Ju'! 71 7i/1ul GqJGqy.m pJUJ'l'!'!m11Fmln i/eJF1u7ml11 '!z/FmJl '{u 

-u:r G'Jmum ·flfl !lG6l-6G6l Ju 'J'/ '!97i/Jqb 11mFli/1y Jun'lr/; 

-udln i/'!mJmnlml'm:r i/Fmi/'lJucf;i/'1m'1 J7'111 Gi/J'l'!'!i/lm'l.IYJ 

'l'wilBmef'lil i/Jni/Jmm Of mup 'Ji/lJ'l]r '!fmi/11 1'17JmyJuif 

'!'I lqnJrn pu7murmlr1'! '!m7mJbmwJm ilbuef'll1 Mm Glmtf 

1J11mFeJ1u'!bo i/J'l'!iJFrnfJUl JmJmb'J'l" 

,i/Lu:r G'!mvm 71 lqtjBqy.m dpmFiJJULu'!m:r ilnfwJ 'J z/l'IJmJr 

Ju 
1
J/ fm]rG1uGmlnm '!'11.Jm '!i/JqlJq]r •li XIX 'puni/lnni'fl 

1( 8/.) /'lUf 
-Ju-b '!m117mll' i/eJF1Uf1Ul JmJmu'!'!n lm'Ju1/Gmu i/'J1U lu1mpm 

f>111 nqlr1m7UJm:r i/Ju •il]ru7'i/'Jli/'!mFJfJJ ·ri 'v nu7i/11qum7m 

G'l7m'J1UJml i/Jq'Jil'lmmmnflm fmn7n z/71bmFJi/11i/s "fl 'I'/ 

1( !l8) 
ccLu:,. JqJmLmln '!Fm11m-b'!mi/11 1m'!mUJn •JuJJUF'J JmJmb'!'J" 

urlqpmJ:r'!m ]rul'l'!Gurp L9ur1Jfm 71 Lu:r 'Jm7murnq:,Jm lqm 

-nmJurmln ''!lfm 71 (GijJ9'!il'!1ulJU} Bi/J9'!Jum7 wl1mlnm •Gi/fmb 

-r'IJ,, ('m]rGmJ'!ml' •Gi/bm]rm '/ Ju]rmJm'!:r» Ju ''/ 1qJb il71bmF 

.. Ji/ri/s 'fii/JqyJuif Ji/ ]rulnlq :il'JwfeJ1UJu]imJm'!:, '!mrumJ 

-i/7 mJli ]iuJ91J7mmmln'! 1Jm7mJbmurdm r•u.frnbmlnm G'ln'fur 

-mnf,'lm7 ·ef 9l.8l u'lu Ju <J/ 'J'!i/6mum m~ til71bmfJi/ri/s ''fl 'f-J 
l'filfJmiJ '/ 1J1uF eJJUJlimlw 71Uurm:rm'JY'!mvm '!'!ml1'!mdmbJmln 

111 IJ'!mrGmbJmb i/JnbuefqJ' i/eJF1U7ml11 Lu:r'Jm i/J'{nfJUtl 

:Jnuuef 

-'Ir UJ9]im'l1ulbJm i/efF1U7ml11 '!z/fmbm]rm 71 '!i/fmJ6 lqfLqurn 

]ruJrmmmlnlJ 'Jm7murubmurq:r pmyJmb Ju]imJm'!:r ]ri/·~Ju'!l i/J'I'! 

-il'lmUJmnflm '!mJrmnmb i/J'l'!buluz/bi/rl; t/JqnfwJ iu i/J'l'!nu7i/r 

-t/iluJ-bm li/d1u 71 i/"fu'!mnJi/'1 'i/GfuJ/,'1'6 'i/li/punnuf-/ 'i/'/ru7i/'! 
-li/'{mfJ(b 'i/11bmfJi/J'i/S 'i/71'1'].'l,J,'!'IJI JnLumubmurq:,. n'lu'IJ 71m'! 



l,.,wfi1bp llL nufth.;wqfa4Hp ( /!l'P'lwfifJbJfibp ) t W('UtWIJ-['llLJ 

1·fa11f'nU[n1ifaft bqwfiwqn4_ /,_ Jwmu1qmpwpnuf b4_pnU[WJp nL 

llJb11Hw1fa zwm pwqmpHp1 1.hmmppppwqwfi I; 1izbL, np w 1u

,,,L,,, n11u1bu wp t;Lumwftw11 un1pum11wmfa ( ufi'u11wJ/1lm'1_1UtJ('J~ ) 

Uf PUIJ- :pwqw ( ftmJ u11pn1'ii 19wfi1n•/J) 0111mucp1p.;4_niJ I; ~flfiw 

[bnwfi <:rwpfuwJfafi fumpwJp, fl['{! zwm 'fiJw'fi t 1.wjUJUUtUtfifa 

-':pwpfuw1fa1i /uwpwJfihpfa'ii u' .;ui,,JwJp, Ii.' ftwrtJnifJ1wJp, 

/,_' t:wmqnL{Jjn1'iifihp111/_1 

U.Jbpfa~wjp flpw9JW[ LJw.\w'fi11'fi/,pn1.J, zwm t:wJUJ(UW 

f'IU'J.ifiLpfa ftfa9, q.np.;n,J h'fi mwppbp mfa111fa 1:fa11pn111nfipq mb

qwi1w1wfipfihp' ntunlilfiwqw'ii, .\hmw'lnmwqw'ii U. Wf''lJnL'iiw

pf,pwftw'ii fiU[wmwftn1_1 1.w1m1ifa t, II{' -':wilwz/uwp t:wJfa'ii b11l1-

f'll('IJ- U[Wmhpmlf..Jfa9 .\hmn zlwU[nfifaw'ii 'll'w4_w.t wJbpfaluwfi 

'lnpphpfaL Wllll'l_'f. pw'ii2wl'/;'l[;f, Jwmwqwpwpb[nL .\wJmp 'lfafi

i/_npwftwfi fal/uwfinifJJnLfi'iihpfi W('UJ'f ftwnni9L1 [;'f, Jnm 32 fiat 

1:fa11pnU[nfi/1qnu!Hp, npn119fa9 2,5 fiw 2hpJwm'iiw1fa'ii, /wl{ 

Jfiw9JW[f!' pw90/J1w i 

Pwfifi WJfi t, np C.wu1n'iiw9fap pm'ii2wph'lb'iifa wpww'lpni

/J Jwfi .\wilwp <:pwp/uw1fa'ii rtwq.niJ 111'iili9n'l fapb'ii9 t;,,'l/;l'l' 

wnwmnph'ii 111wpwpmw9finiJ /;f, (( q.fazbpwJ/111 nuftn1L11 , npfa 

.\Lmli.wfipniL mhqfa'ii mfiuni/_np Jwp11faq uftubl l;fa'ii mwn.wu1bt 

um w J "[!UUJ - wqfapw jp'ii .\fat/ w'ii 11nifl J ni'ii'ii bpncL 1 

f}.f, s'iiLtni/_ pwfiywpb ,,_h 'ii fa { P'lf'" "I nfifa" W{'UtUJ '{f'll•fJ 1w'ii J 

1lf1'ii1_npwftw11 fil/uwfini/JJnt'iifibp'ii fau1'{Wll tn1.<th9pfi WJIJ- "/['llf!

[hJ(!, pw'iifa np w'ii -': nq wpmw11pw'iipfi fop JmppnifJ1wJp wi_pfa 

I; l'Lft'ii11iu1 

:h11w'iiufaw1fa -<: wpwi/_niJ ( U.1iflfapw) { wJm'iifa I; lJ.. !h. ffH-

JW'iifa t; fa11pnu1 nfifalt mfiml u ni/J Jll• 'bf!, npf! .\faJfiw 7p1_ht ( 

1948 fJ .1 llfafii_li. t/_hf'2fa11 mwpfi'iihp{' w1fi 'lf!w'lh9'iinul ·• l;p 

24000 ftf y_h11Jwmfiw1fiL Jwfthphu : U.ju i/_wp11wpmrtmqw11 

111'iil1wr11uLf! 4 w1m'iifi I; wzfuwp -<:niJ 1_wp11hpfi wJLfiwtm4_ mL-

uwftf1b11114_ 1 U.ju m11mhuni{JJnL11[1 npi'{bu un1111•11 ww'iijnL/1 

( unipumpwm/1 U[p'iilJ- !ppwq9pw) OIJ-U1WIJ-11(1hLJ I; · q4_wp9p 

wqwq' 1-4 JJ mpwJw'lrtn•[ r 
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1.ntwfi11pwJniJ, nip 4_w'lm9 lf..Lllf''fu'9w.t l;p p_hpilwm'iiw

J/ifi m11mLuni{J-Jn<'iif!, w1JJ 'iiniJ'iiU[hu mwpw.;4_nul I; pnijubpp 

w'b .\n'l JzwftmJfJ-l' 'ILUt/!W{'LllJffi, wi/_w'lwJpb U. mnp!/>wJp'ii 

19wf,1n1-flhpni/_1 lJ.pmw7p1_niJ /;f, 'ftfuw1_npwU[hu .;w'lfilt'iihp1 

l"IPft , t/_ wpni'iiq.1 

'J.[; pJ w'bw q w'ii '1-hJ nqp w m w q w 'ii lw fipwU[ /; m n r fJ Jnt'iinul 

,}{1w•1f'if.n 1.J hf, ftmnm9b[nL -':wlf..W{'wt/_np fJ JwftLphun4_ t:fa11-

l""'/"fi/1~ 2hrJmmfiL111 

Un4_bmwqw'ii llfinifJJni'iin1J, hfJh i_{ wz4_hfip 11hn. 1896 fl· 
~1fiJ1ifa un4_q.n1111'fJW'ii 9n19w<:w'ii11Lufi1i 'iihpftw1w91_w.t Sfailfip

JW'Ll:.fi J!f'LllJp'ii Jzwftn LJ/Jp mbqw·ftw1m'iipp, pn11ubpfi w'b ..:: 111z wp

m1.1.tr;1•ni/J1wfi 1p11pJ.bpp uftui/_/;l b'fi 1938 -1940 fJfJ.' ~h'fipfiq.pw

'1 fa t; w J m [ uwp w1J p q l 'ii u w pw 'ii ni/J jUJ fi pf, um fam non trL J 1 

ifu1~w1'ii UJj'} 1/1npJ.hpf! p1wiftw1'1_b9p'ii t:wJwz/uwp-':w1fi11 

b114r' "f''l u1wm/;pw1zJfi { bmb.w'iipnt/_ /,_ Jpwjfi 50-wftwfi fJ•Lw· 

!11111111/,r1fa9 'iinpfa9 i/_h11UlfUt[/;9p'ii U,'iipfiq.pw11niJ, ffnuq4_w1niJ , 

!;p /,w11111J [,_ WJL"'l' ' {!um 11p .71J , 1.w.1wumwJ1niJ <:fa'fpn111nfip

li111 !f1 pf1wq.wi/_wn.niJ wn.w2fi'ii 1/rnpJ.lp'ii n1 t; bmw'lnurni/JJnifi~ 

Id f' l' 11 wm wpif. l l L fi 1. lJ lJ 1. q.fa m mfJ 1mf1 Hp p w ft LU 11b J fa w JrllJ, 

1956 /J ., /JU ft pm90/J1w -':p'}[tnU[n'iifaft wnw2faf1 -<: wJf,Jwmwpwp 

t!'/,,J ( 1000 f1f ) mluz.wftwJLUfipp uwlqJifbl f, bpltwfimJ, 1962 [1.' 
'I·. U. ?w r[fJ j w f, fa J 2 w 4 wJ fiw /u LU q.<tw JP 'ii w n.w 2 w 'lf'wf1pnt/_ r 

f.f.1dJ lJnrLbmwf1wfi ffpn</JJntfinrJ umb'lJt/_wJ l'fi nl_ JpwJfi 

wf1\11 'l J 7wft-111.1 /Jfa q/1mwl1m'ii .\lmwq.nm;nr,P Jni'ii11bpfa ftb'iimpn'ii

f, f;p , WJ[k IU(1F1Jn1'iiwpb11wftw1i {p11pnrqnfipf1w1fa h'lLU'iiLU4nt/_ q.np· 

<h'l m'f.: u1 bumfl1r11'iifibp' lfnu4i/_w1n<J , ~L'iifa1iq{'w'ln1_J, 4fab.n1J, 

br1h1u}1nrJ , luwpftn1LniJ , 'IJnpfaluftniJ , SnuwwfaniJ /,_ UJ!{ i/_w1-

/' bf" ' "/' (1 , 2 , 18-27, 30, 93, 106-108); 

'.?. •!.!llJrnu1 nf.!1~ mh11w~wJmf1ff.hrnu.f uqmmqnr~iln'l 

19wli.imp-hrJ1 Jwu~r. 

L~11 ~ bumml1w'ii Jh_n91ilr111t/_ {n'll! Lfan•L{ifi if111/uwr1fi'iib1n1 

fiu1wmwftn1[ , pni1ubrfa wh.h9Jwfi p_pww'b/Jwiftw1'9 ,;wmntft 
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1nwz1nbpfa' qhqh1nw9frnli Jwpqhpfr 'fwJ pwcfli1w'flibpfr Jbl, un-

4._npwpwp 20 uJ <ppnif/1wJp unpntli L9wli1n1{Jfr {fu/1"A, 'f[W·· 

.pwp, fuwp1J1J!fr Jwli11n'J! Li LUJ[li) l'bp1n I; u1nb'lJtf.ntJ, npfr l!'i.i'l

.t; wli nttr Jw 't n1n ft h'i.ini{J J ntli I! 't UJ '1 J ntJ I; Jn 1n 40-45 % 1 (/ wfJ[l 

fub.w'i.i1ni{Jfr zbp1nfr UIJ'I fun1wi.Lhpfr, 'fUllJ1Ulf'ftniP1nt'i.i'i.ibpfr Jb ~ 

Jrz;[ntJ I; u'i.J'i.J'fUlf'Ulf' [nLJntj{J{!J npf! [9U11Jjnt{Jfr zbp1nfr Jusftb

rbufrlJ 'lbn. i.<wuwJ linpfrs l1n t .t:nuniJ, fJn'llihtntf. {Jprtf.wr} 
Jwulifr'flihpfr (Li wpJw1nlibpfr ) qw'i.iqt[UJJ, npfr Jht U11[U1U1 llL 

wn.w1n Jni1np t qttpJbl O'jf!1 {JjlqwJfr'i.i[! t U.j'l usp.t:humwf1wli 

umpumpw1nfr Jbl tL ulit[,,,J, wC.nu! Li quspCfw'i.intJ h'i.i p1n1uh

f'fr U1[1Jw1n'i.i·hp[!1 ulih[nq pntjuhpfr qhpbp'ff'JUI Jusufr'i.i: 

lfup'nlljnf.p~ uDLpumrwmf., WJUUjpunq, Jp hnw-liwq upu
mh J t. "Pl! 'fwqiF1fwJ t. w ) 'twpJ['• unp11L'i.i LSW'i.ijnt{Jfr9, p) 'fl'JJJ 

1!wuf,[rftlihpf! Uflllln:J'l p_pwjfr'i.i [ntJniJfl/r fJw'lw'i.i{Jfr9, q) LUJ'I 

Jwu'i.ifr'f'i.ihpfr Jfrp_li wnwp_w9wJ funnni.lihpfr, Jus'tn1nfr'i.ilpfr Jf; l 

L h1rff wtf1 w'i.i,gn'l o 'l fr 9, fJfJ•l wJli /rs: 

').,, jnt{J inili ntlib'i.i pn11uhpfr w'i.i .t: "'l J zLU 'tnii/J fr 1J1LU{'[!f>p 

1nfr111hp1 

~rwJpf. Jzw~mJpr ~UJJ pmf. fip'}rnlljnf.p~LUf. 1nb'lfr t ni

lrbirnLJ LU1tLUI.r9 fSLUhJn•flfr, LUpJLUm'i.ibpli LUhn cJ bli 'i.inup [n1-

JniJfl/r Jhp_ , "Pl! 'tUJf'frl! '"lifr Uflll[tph[1U1;'twli o'lJ'lJm'i.i, n[1 -

1lfbuqfr wpJU11nli•bpf! zlii.Ul.t;/;'lJ. nfr'i.ib'i.i1 U.1u b'lwliUl'tf!, frlii.Uffi!J 

h. LUJu111hu 'tni.</_LUJ wlrnu1nf.pqUJf. (bpr U1[1JU1111'i.ibpfrli u'i.ili'lw

l"'J"'JfJ t mp</_nLJ upuf[nu!'i.ibpfr Jfrtn9nil) .t:hmw'ln1nLU'fLU'i.i 

tfin1lfr9 'fbn. 'l"'Pu i.bli h'thl' IJ.f''IJ"''i.iLUpbpw'tLUli .t:[rqpnUfnlifr

ltU1li U1jclJ ogmw.q.11pJ nr J t hnw:}imq umpumrwmGhr ( wJ
u[rli.[!I.r' /9LUlijntPnil) , nplr us•LLtfr Jn111 t pnLJuhpfr qLUf''IWS

JID'i.i p'iiLU'tUllr llf.LUJJU1li'i.ibpfrli [, ni'i.ifr JbJ UJILlllt[h[nL{JJnL'i.ibhp 

pli LU~ wf1 Uf UJ iJ U1'i.iUbp fr .t; LUJ /;J w1nnc{J JLU J p r 

{9wlijnt{Jb11nt[ LUfi.t;,,'l JzLU'tniJ{Jl! ur11fnpLU{'U1f1 LU'i.i</_LUlinul 

/,1, «lj-fUlfUJT'lllJllr. Jl~'}rDUjDr.j1~U1 )) , fJ b /i LUJLJ 'ff,Uff!lllJ O'flll lU

q11pthfrruJ' /, 1, n; J[rw/ii 'llW.[!wp, UIJLli .t;f'LUp/uLUJfrli fuwpuul, 

111lJCf..LU1 Uflp1frmfr ifiz1.,LUit.[!, n,pLU'i.i9 fr1U1n'i.inip'flrbpf!, fr1i1.111b11 

h/JJU wp.\lu·tnU1.f[ LUI1 'twpJp u111111 i f, I11n1.flbp: 
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Uhpntsl l!li'ln<Lif.wJ tp LUJ'f 'i.ijnt{Jbpfi U1'i.i</_wlih[ pGhrm 
( lb'l."I!) [SLUfi jnt{Jh p t U w'f LU Jfi 4b1n w 'l. nm nt{J JnL'i.iL h Pl! Uf W p7b

sfr'i.i, np 'tLUf1Jp LSLUfiJnL{Jhp[! J_hqn.p i.bL, WJL ZLUUI ftwJ /!Pl 

1_ LUi/tni/_ l'li'lntfiLU'f b'i.i i/in/uLU'f.'jb9ni.fJJLU'i.i Jbp_ J111Lbtnt 'i.ipLUL,g 

zbpmfr Jbp_ Zf'lLU'i.iwni/_n'l [ntJntJfJ/r .\bm, LUJufrL.(!'i.i WJU ftwJ 

wjli i.w1frrri/_ q.npJn'i.i b'i.i /Jh' !/>/r'lfr'fw"lbu, [Jb' pfrJfrw"lbu1 

lf.1lrn1wJ b'i.iw J'i.ifrif., w n.w p_'i.i LU ifr'i.i lllUf wp'i.i b pfr 9 ( p w 'l. w £ 111 i 

w'i.irrbrzfrm , q.pw'i.ifr111 Ii U1J[li) JU1qwJ '1-LW.f!LUf'f! .\wJbJwmwpwp 

1. /, q ".[! I;, (!WL JUI 'f rim 'th'i.i fu LU{' Ul J l', "I b J q w'i.i, 'lf b Plfr UI[! Ii w Jl 

f1 j/71 [Jb [' I 

Uni/_npUlpUlf' 9LU'i.i'twlfr I;, np LSLUliJnL{Jfr JLUu'i.ifr~Lbpfr i.w

ifd' Pl! lfr'i.JM_, 3-10-15 1.ftl 1npwJLUq.Jnif. , [!llUI npntJ lLU'l t, 
hpp w1L, L2</_LUJ uLU.\Jw'i.i'i.ihpniJ, U1U1ppbp JbJnL{Jjw'i.i Jwu

'ilfrl1Lbpfr fuwn'i.intp'f t r . 

ll.juUffrufr JLUu'i.ifr'tH11fr9 l[LU'l_Jt[LUJ 18-20 uti .\qnpni

PJwslp zbp111r Ufh111.p t pwif.LUpwrfr .t:bmliiwL 'lfw.t:wLp_lihpfrli . 

J. fJ.qLUtn lf'WfJLUi/1w'i.J9bffrnt{Jj1Hf1. lJpLU Jbp_ UlrtLU'i.J9 'lf!d-

1[LUi1n1{JJLU'i.J Ufbm.p I; tsi/.fr u'i.i'i.i'lwf'Ulf' l"'JntJfJI! Li L111JL"lbu 

utliUlplfbl 'lntpu ~nufr' .\b'i.i9 np 'fLll'lWP/r q.11pJbl"'S 1niJn1J/Jl! 

J rznrz ''In J "(I! l 

2. IJ.pw JLUu'i.ifr4'i.ibpf! l"lbmp t qLU'i.ih'i.i p_ntp[!, WJL l!li'lnL

liwl1 lfl'iJhli UfU1m1f bl"' p_pUIJ/rfi fJw'lLUli{Jnt[, npfr rlbt lniJi/_wJ 

h'i.i p1n1ufr'ii w'b.\pwclbzUJ pn[np u'i.i'i.i,,_w'i.iintflbf'l! ' 

3. 11-LU Ufbmp t otf1n1f wJ tfrlifr LUhLU['C/.hl o'lU1ifinfu11•fJ1w'i.i 

t; wJ LU{' w'i.i '>pLUclhzm JLU'f 11m ft b'i.i ni{J JUIJ p 1 

4. U.1'1 zhpU1fr lSUILjnL/J[! UfbUlj! t q_bpJ Lfr'i.ifr 'lJ"lf'Ull'"!J 

w'lLpfr9, hp'tw/lfr i!frU19n<f/JnLli'i.ibpfr9 Ii 'trfr9 , Ufhm.p t nilih'i.JU1 

J. hq_ 11 pfr'i., J11U1 n.bLU'ts/rLU Li lUfLUpnt'i.iw~fr nplit pnr'i.iwifnl' Lrrt/11 

·~lpf! Lzif.wJ llfW~w'i.itLhp'i.i LUJU 'twJ WJL 1._wtfini/. pwt[LU

f'LUpnrJ LL Jfr ZLUf'[l [9LUhJntfJbp' '1-LW(!Ulf', ~pwpfuw1frL fuw

fTUJJ, 1fLpJfr'fn•1frU1, qhpLUJ1lfrm, UfbJ'l_w, w1f w'I_, 111np.'fo 1 'lfbp

tf1m, 'lw'ilLUt[UIL ufr'i.i{Jb111fr'f L1n1.{Jhp ii LUJl'i.i, npn'i.ip, h[fihln'f 

mlrzUJqLU'i.J UfLUJJU1'i.J'i.J/;pfr9 /i J zwffnLJ/Jfr nL L!JLUlJJnt{Jbpp LU

FLU1'i.Jd ~1tu -': LU m.q.111.fl1nt'i.i'i.ibrrfr9, or1-u11.11tfnp 0-1f 11 , J b'i.i /1'&111£ /, u .1H11, 
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LUJflu1hu tL Jfo ZLUP/l hpftpHpfo 1:p'1f1""1.·"1,Pft mfl,mhunt-
f'IJn•flfl,hpnLJ (2 , 5, 30, 91 )• 

Unif_burLUf[LUfJ lfpnt/JJLUfi .t;P'l-f'""f"fl/rft y_LpJwmHpniJ Ol:f

mwppui/_nrz LSLUflJn<pbpp nwnt.IflLUuppnifilJnt'il'ilbpf! 9"'19 bf, 

urqh[, np tnLU/rphl' [9LU'i1Jnifilbp oJ-urqLUu bf, urwppbp !fop'f.pftw

pfi.IfoLUftLU'iJ { wmftn•/JJnt'il'ilhpnq: lJ.JuUfhu, opp'ilLUft, "fWP'f.4-bL 

L np q h pJ P ft "'LP'U1f! 'l. LU'iJ w 'l. LU'iJ p n'il'il,hp t Ill w 'ii nu! m LU p pbp 

fo11LUh11ufi"-n•fJJLU.Ip, fouft Cl', NO;, SO~ !!11,,_ .t:LU1JpLU1'lbu 1._p 
fttwfln11J (9 , 39 , 74): 

'J.IJ. LUqpnp.pJfoLUf[LUfJ "ff'"PllJHpp {,_ 1:fi'1P""/ ·t1'il/iftLUJP 

/iflumpLUn<LUp pLU90/JJLU .t;P'1f'"Uf"1' foft i{inpd.wftwJLU'ilnul 0'1-LULU 

'l"['Uq "'l LS wfl J" </!hp p !pf'l./iftLU-.pp J pw f[LUfJ 1: LUUJ ft 11i{J 1,.,f,f,J, pp 

lfLUnt,Jfl U! "/tr• n11P j1LU·J ·p 'lP LU rz if_ hl I; 11 . 'J. . ?- "'q[J JLUflp : l b U1LU 11. n

'"" 'F J11 t flflbp fo { wJwp 1[hp94._b1 bf, '1- bnlw ;_o,,.mwqnpu•[wrt ,', 

.5 - 6 UJ.Ifou o'f urwqnprti/_LUu tnLUpphp l_ LU•frfr JLUu'ilfrftHp n1'ilhsnrz 

l9"' 11Jnt/Jlp , u1rnz1Lhl /,f, '1-P"'f,9 fP/"zfrftLUf[LUfJ ,.;LUtnf[ntfiJJntflflb

{'(! 1 puff '/f'LU1J9fr9 llfWLU('LUUtni/_LUff f_f'LUJfrfl /,_ LU'lLUfJ{Ji/_LUJfr'iJ .flLUZ

i/_wr}pflhpntJ npnzif_b1 b'il ftLUrfoniJ, 1JLUmpfr11LJ, ftLUf9frniJ , JLUq

f, b q/u r uF, ·'.',,, 11 .~., I' "{ w I''"' f,."' ft nrz fr nflf, bpfl , /1 1' l "IJ, 11 /,_ 111.J 11 .. 

Y-f•17 11! , flfml'w.u1 , Co3 L H C03 fr11Hbpf! (S5 , 36) , 

l.Lmu1qnmn1 {JJnLflflhpfr LUf1'1J"<flpfrbpf! 9"'JB J,J1 mr[/,1, np 

.; /
1'1-f'""l"flpf[ [9LU1'jnt{Jhpfo JLU ufr11 oqmLUqn11uqnrz ccfrflbpLU 'ilJnL · 

/Jb11 )) LUf1i/_wfl 11t.I[! ufvwl t, npn1[1:hurh. '1-f'LU'il[! tnLUppbp 1uumfr 

b.w11fr LUfturfoqn1/JJw.Ip ifonfv1lhpqn11unttl bf, uflf,'1"'f1LUf1 l"' J111 j

/? /i ': hLU t 

f.w9p LUJ 1/1 fttLUfl4._LUr} ftLUJ nplit d./,ni/_ JLUu1'/iftfr JLUfb11h 

u/1fl ft"'J uwftnLUpHpnt.I qmfli/_nrz uflf,'1LUf1LUf1 'ilJni{Jbpf! Jbu 

tfwuLUJp f.f'LU[nLJU bf, Li ftwpnrz bf, 'l"'f'" Jrzqhl fpni/_ : fiwLUfr, 

LU Ju <n bu LU 11 h tn PB, J p LUfJ q.LUJ LU Jfl { p JfJLUq npq wu bf, uflfl '1-LU ('LU{' 

{flLUn<J/l/r .Irztlwf, l!f,'1 { "'urn1JHpf! h L9LU1'Jni{Jhp'il "' LUJpnrzt 

ufruLUbJl! UfLUpphpLUf'LU[' JLUpntp y_pnq fph[nL pflutnfrtnnitnp 

if1n pd.LU ft w JLU l·niJ ltfr ['LU ni/_ "'l .t; hrzfr11wft'ilbipfr9 LU nLUy_/1 f, fr LU n UJ 

f w p ftLUu 4"'Plf!! ' ?-LU "l. JfrLUJfl ftp£wmnLJ t "/LUf'"'f'LUW'ilJnL

{Jlpfr ULUfvuf! , LUJ[li ftw1'/un1J t L9LU'ilJnL{Jhpfa LU'lLUftLUJJLUf1 
1Luru11'q[! , "!'!! f[LUpnrz t 1:wfl'1Lu CfLU[ h qflLUu "/LUtn'&LUn.hl P"'J -
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uhpfr11, h:flh 1._ftppwni/_fr Jfay_LUflf[Jwl J•i/_w9JLUf, ,Jhp LUnLUl_.LUf'·ftwtl 

fJWf'C/f! I 

3. flnrJubrp wf,fin'l il zw~n~JPP fiwJwr oqmwq.nr1hlnq 
uf1l'iqwrwr tnt~ni,wfibr~ uwu~fi 

r.,,,1.,bpfr LU11 .; ,,,,_ JzLUftn•1PP ,,_h"l·P"'J .i; ,,,,_P fnfuwpfr11 -

,r"'11 '1-LfuUJqnp l;n LPJIH'ilfl LUJfl t, np JHp pntJuhpfr'il wp<':hu

mLUqLU'ilnphfl JLUurwftwpLU('flLJ hfl.p pninr LUJ'il 1'1nifJhpf! , npn'ilp 

flpw'ilp umLU'ilr"J tpfl .t:nrzfr9 : ?-hn wqhtfr'il , wp .t:humwftw'il 

,, f,/,'1wl111ustLJfJP Jfr p_ n9n1[ ft.wpnrz bf,f! wqhtfr pw.qJLUft•nrz·tlwflfr 

Lt Lfrnifp11 LUllfLU{ni/_bt P"'J"P "l.LU<':wfl'll! • pwfl 'ILU <': flwpwqnp 

I; "'J" ftwJ LUJfl <npUffr <nrzp i/_pLU P"'J" LU &b9H[p 111 l!rzm /;[ 
;; ,,rz 11 u1 u1wftLUu I; npl.il; uf1'i1,,_wf1Jn1.fJ , Jpfl;_,,_bn uflf1'1LU[nL1Yt1LJfJl! 

1frw11Jbp t ' 
llp'l-J"'f, wph {'LU It w'il .t; p '1-f'n U( fl 'iJ/iftLU JP .i; LU J LU(' It frpw ni/_ nrz 

ufl'ilf]LU[nid-niJfJflbpp fuurnifJJnL'ilf! pwpd.11 ;_/;, '1-f'wflp JnUJwi/_n

l'"'"lbu 0 ,2 - 0 ,3 % 'ilnup [nLffn11Pflhp M1 1 r/>npd.bp[! 9"'J9 hfl 

u11[bl , " {' wif.llfr fufr111 ftLUJ zw111 .flt1up l"'·uni1fi11lbpf! 9LU'ilf[w[p 

;_ /, f1 1 fruft 1_LUffr9 LUf19'ilb[n< '1b'1ff!NLJ' qflwuwftLUf' hf11 !Jwfw

'L'"f,S fufrm l" cu 11<JfJ'ilbl'f, .ncfl.bf, zwm LU :J:btfr pwpAp ouJ.,,mfrlt 

t:LznuF, [!LUf, P"'Juhpp puw<:1n•Pfl I; , puft WJ'1 .t;w'ilq.wJw'ilpf! 

lf LUf"''l t -C.11zbl , flt1iJ1'puft '1LU'1wpb9'ilbl pm1uhpp ftnrzJp9 l"'l' 

/,_ .t:wfl(!wJfr1' flJmfJbp ftLLU'ilb[nl 11Lflwq·nL{JjnL'ilf! ' bi/_ wqhtfr11, 

;_ wifiLU'f.LU'ils fupur 1n1.untJfJfr '1hUfp111J ftwpnrz I; urhrzfr ,. ,f,b'fiwl 

'; LUf[LUrtLUf[ f!1'fJLU9[!' wpJLUurflbpf! f.f'LU'l_['qqblni/_ ftfun'i1LUi/_LU9-

f,/,f, LU[ltnw(!pfl JfotwqwJPl!' U1u <LU'ilqLUJLUflp'ilhpf! { LUzi/_fr LUIL

f,/,l111[, LUzfuwp .t:mJ ftppwnniJ qurwu l"'uniJfJ'fibpfr fr1111nif/Jn<

f,l! Lflwmwfli/_nLJ t 0,06 h 0,6 % -p Jpt /, , ""'ftLUJ'il wnwqbl 

111wp"'ui/_wJ Jfay_pfl fum11ipJntH I; 0 ,13-0,35 % -1! ' 

~n iUn<JfJI! "{htnp I; nt'ilbflw fJttLJl ppni ftwJ lbqnp nhLUf[-

9frw1 8LU1JftLUJfr t , np 'ilw tfr1'p pH 5 - p9 n;_ {<J/Jni l.i pH 6 ,8-fr9 

"l pw11d.p1 · 
f.:11uniJfJI! 111 bm(! t UfLU['flL'ilwftp f'"'Juhpp uflfl']LUnrnfJJw'il 

{LUJLUp LU'i1 .t:[ILUd-bz111 p11l"f' uflf1'1wmwppbp[!' LU'{_ntn , .'f>nu!pnp , 
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lfwlfoniJ, J-J-nLJp, lfwl9fon1J, Jw,,_1'hq_pnLJ, bpqwp, pnp, 

Jw1',,_wfi, 9foLq, Uf1lfoLJ., Jn'I, qnpwlm, JnlfoP'lbu, nnp "- UIJLL, 

-':wJwUfwmwufo1wh fon1'ubp •'[wpn1uwqnrz_ 2pni,J tni.J-i/_nrz_ w'l:b

pfo J.b.ni/_ z 

Pn[np 'lPLnhwqwLHpu UIJU 4wJ WJU -':w2n'l.ntf/JwJp 

a,,utn1J bf, (lhutpb[ "''lbrfo UIJUUfpufo P,wnhn<p'J1 npu1bu'l./' 

uhh'Jwpwp lni_JnLJPf' tfo1'fo pntJufo Ufw.t:wfi2ubpfou .t:wJwUfw

uiwuP,wfi .t:wi/_wuwpwqznif_wJ, wiufoul!'j,' Ufwpntuw4fo w1'.t:pw

Jb1ui fo·nhhh[' WJh .\.wpmpbpntflpuJp /, ,p,Lnrr•fliwJp , fo1'1 \wpw

pb1n11P1wJp Ii. P,Lnn<fljwJp (lh!qw[i/_nLJ b'j, "'J'I /1n'i,;'j,bf'l! pnLJ

ufo wpJwui1'bpfo ~n'l.Jfo91 flJbLn/! L uwqwJL, 1'zbt , np 'l-"PJLw

~1ufin1J ]llllll r;Ji/_wp f, flfl11]/, { WJ'I \w•i/_wuwpwqzn.if_wJ /!Ul

hwqn1.PJrHfifihpf11 pw1'fo np upwh/! qwfoirnJ ,,,f,bfi P"'Jubpfo 

w-Sfo nt q_wp'lw9Jw1' f'hflw9pntJ upwL9 !pfo'l.P"ln'lfowqwL Ufw

.\wL2Hpfo, fo1'lUfbu b. wpLnwppL Jh_wi/_wjpp •'[wjJw1'Hpfo 

tfin1fo n P, nt {J JNLh 'j, bpfo 91 

IJ1rlJ Jb'l. 1: wJw1• 111wpq_ L np WJ'J pwuwf[ ... i flr11LLbpf! 

pn11ufo pwp.J.11w9ntjfi wpmw'lP"'lwqwLnt{rfJlllh UfW.\wh'JP9 l'[UJ

qwu l''lb"'l' f, tfo1'H, foul[ qnpJuwqwfintJ Ufbmp • .l; tfo1'b'j, Jp 

1/1npp wi/_b19ntftni/_1 

fr'j,l"lbu wuw9foLp, mw11php bpqp1'bpfo 'lfoutwpnpdwpw· 

f'wftw1' ftb1'utpnL1'bpntJ Jzwqif_bl Ii wnw2wpqif_bl bu qfopwn

Jwf, -':wJwp brpbJf, P,foum mwppbp lfw'l.J ni1'b9n'l Jnm 

500-1000 1n<Jn1.1PHr 1 1.wJLnLfo bf, l./f,,,,'IP• 1.htpfo'lbtfo, flJpJw-

1'fozLfaftni/_fo, 1.n'llWhfJfo, U.n1'nLfo "- zwut WJl tniJn•1P1'bp, n

flnhp oqmw'[npJi/_ntJ b'j, qwuwqwu w11.pnpfoJfow1fo Ii !f>fo'l./rn

l"'lPWJP JwpqmJ1 

1.wJLnbfo bu 1'wb. pwq_Jwf!foi/_ uuu11wtn<Jn•1flbbp .t:wmqw

''lbu .\pfJpnUfnhp~ wpmw'Jpn<{rlJwU .t:wJwp. 2bpJwm1'w1foL 

<fa'IP"Uf·"bfalfw1fo .t:wJwp .t;J"'ufouw1fo1' UfWJJwutbr,,,J !lbu

Lnftni/_fa Ii flw9fol'frLw1fo 1 ftn11fifof[ni/_fo, /J.pblbfo, q.bpJwuwqwu 

{ftw11'.\nl'lfa, 1.w1u[bpfo ), fouiw1wqwu 1 wLq.[pwqwh 1 wJbpfo4-

JWh, w.~pfaqw~w'j, l"'J"'JfJubp (1, 2, 5, 28, 30, 41, 42, 78, 
91 J 93 )1 

If. 

f!w9 opjw .\fo'lf'"Uf'"'j,pqwJfo .t:wJmp <wim1'fo f, 9'. U. 

'fwzffJ1wfifa Jzwqwt} L"',}"'Jf/l! (32 }: 
IJ.J'I l"'J"'Jf/fa 4wq_Jnt{JjnLU(' 9ntj9 f, Lnpi/_wt} .:W 1 W'l.• 

Jn<uwqntJ: fJ.w <wtn'l.ntfJJwJp b. JbJ- wp'fJntuwqbut'11/JJwJp 

Jnut 15 mwpp qppwni/_n<J { JbpJ.bpb.utUJUIU pw9o{J1w <fo'fpn· 

Llfrtupq Lnbrz_w~WJutUpubpniJ, {Jh/J. npnz pnpJ.hp 9n<J9 };'j, Lni/_bt, 

ll[I wJ'I lnt,}n<j{JU Wf''JJNtUwi/_but { uw/J. tbpJwLnhwJph UfWJ• 

,rw1'ubpn<J1 1J1untwJbfiw1ufoi/_, WJ'1 tn•Jn•1flfo <h'l.fofiwq[' zw

pntuwqn•J { qwmwpb[wqnp6-bt w1u npUfbu npnz uw{Jwu1'b

f'"'J nthpi/_bpuutl, -':wJ('u'l.t:wUNlf' UUU'IW[N<J-NLJ{J .\fo'[f'NUfN• 

'ufof;wftwL wpLnW'[['N<PJWU .t;u1Jwp1 

U.rz_1muwqfo Jl2 fi z if_wt} w'lhf'f' qwJ UfLnpwputwbpi/Jbpf! 

t1wr1l•tfa f, bppbJL pnfuLnpfoUhl Ufw-':wL2i/_n'l uLLqwmwppf' 

UfW{'NtLwqnrz_ WJ[ UfWpwputWhJn•fJni/_, UIJl w'lni/_, UfW<l'{wUb

l'"l uwfoiwmbui/_wJ /!wfiwqn•/JJnthf!t bpb qw[pniJp Jb,} Jwu{' 

11111i/_b1 f, qw[pt1LJwqwL ubtfoutpwJfa J.li.ni/_, WUfW U[wf;cJUnp'lf' 

t1wpbtfa f, u•wsHL "l Jfowi1' lfwLfoniJuntl!/Jwuini/_ , w1;li. qw· 

Ju11 J Pl n p,fa 11nil. : 

"lhutp f, 'j,lbl, np pntJuhpp UfW-':wh!.f' .\Lwpw•[np f, pwzfw-

pwpbl "l Jfowiu l"',}n•1Pfo ftwq_Jni/_, wub. Lpw Jwmwftwpwp

Jwfi .\wt\wfoiwftwumfl1wh pnpnfuJwJp 1 

"lbmp f, wuhl, "f' .t:w-fi.wP, mwppbp qwq_Jnt/Jjwh ul.rhqw

l"'Jn11/Jubp b'j, oqLnwqnpt}if_ntJ bt1'btni/_ nl JfowJL pnijubpfo 

!p/1qfontnq.fawqwh u1w1:wfi2Lbpfo9 Ii mb'lwqwu lufaJw1Lnftw1' 

"{WJJwfiubpp9, WJl 'iJw/J. .\w24.fo wnub1n1/, /Jb pfi£ l'{wpwputw

'LJJ111f/bp qwJ mbfoiufo4wf[wfi mrz_bp qwh Lni/_Jwl LnhLnhun<fJJwb 

LnpwJw11pmfJ1wu Lnwq /, Jwuilhtfo'" bf, wp'IJ"/! 'fpwu9 'l'i,hp(I• 

/J.J'I Uf Wf'Wf'U1m9nt9fol U JNtf/bpfo uqw mJ wJ p '/ffu wi/_ Nf' 

u1w.\wu2ubpu ht' pntuwi/_np u.rntfJhp lUfwpnihw~blf'1 pniJufoL 

Jwuilhtfo 2PW[llLJJ- lfo'i,blf' b. 11pwh9 WJhUfpufo .\wpwpbpnt

fJJn•hh nt /!wLwq(', npU[buq_fo pw9wnif_wt} Lfoufo pn<Juhpfa <w

Jw11 w1'.t:pwJhiui u1'1'11wpwp WJU 4wJ wJU fonufo "lw4wunt

f!.1n•u('1 

&wui qwpl.i.np b. w&lirwdhzm f, <wzi/.fa wn.hbl wjb !f'P 

qwq_Jn•flJntb{', np(' UfbLn/! f, o'l-Ln"''l"f'J-i/_fa <fo'1P"Uf"ufoftwftw1' 
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~ft\UW~ t 
l.UIJl. tfputtHPJn<Hhpfo w~w7!.Jfow1fo w'fpnpfoJfow~wf, "lf'"Pl/,Jf,/,p{o b. 

'fo'lf' ""l"Lfo~w!fo f>/,uwf>ur,.unf> pU19op1w 'f>'lf'""l"hfo~w~UJf, uihqw~w!wLp

Llpnuf o'f''""'fnpJr[nq, 'I-. /I. 'rwif.PJUJh/> wnw1wr~wJ- 11fifi11wpwp 1nu)n<sPr 

~wqJr' 'fpwJ~bpn{, I J 3 u1fo/, (~i"f'"'!lrwll) 

IJL&?UJrnwrrhrfo f,,,),,ul1n•P1n•Lf!, 

uLL,,w L1n,fl/r AL.lt'I' 

N 80 - 200 
1J.'l"'nutfJflr/w~ut'b ~wL[rn._.f, KN0 3 

)I .,,.fn'bf>nL•f , NH4N03 

U'JJpmflfJ./w~u,'b > (:-.:H4hS04 

ll'/"l"'~'I"' fl ( ~'''l'l'""'fr<f ) , CO(Nl·l 2h 

p 45 - 65 (P205 100-- 150) 

17 ,5°/0 -w~rny ~['~'bru~f> ""'-''lhp{/>nu{/>uHn 
( ~wJ r.wJwu[rurnuwf> .. ,,'l, l!"''b.,,~f> 

.,,J,,,,,.fo~·u~m'lr orfln:j>nu :/>n11ru~w'b 
fJflnL' cuur P-/> U["'{'"L'11w~n1..fl ;w'b )1 

K 310- 350 (K 20 370-420) 

l/w1f>n• rfuno.l!/>"""' K 2S04 
( IJ.J" l'"''bw~nLfJJnL'lr/•f/ ,,,1,.,.1! I; r.w
'b!.l, U[W~urul.:/"/,l wl'b/!w'b i.,: £. SQ4 , 

"l'f."''r1 11iiurnL~u1ltnL.J /;~ L"L~nLJf.J/• 
~"''/'//> rlkf. 01urru'l"f1J-'/"'l WJl U[W

f''''l'"'w"itJnLfJbpf!., J J•'bi.''l.J;,, IL l'"-I'l!.)' 

S 100- 130 (50 4 300-450) 

( llnif.npmftus{' JJnL11 "i.tul'wl'mu11'Jn1 .
f!l,pf> 11"''1''",_.' ,, fr/> Jl·l ,,.,..,,,,,.., 
JJ,..._Jp{r j!•u'bw~n•. flJnL'bf!. J-,,,,)· ~n.._,f /; 

"'!" ul"'r,.,,'bf.f!.• '1],,,~,,,,,/,l"'- 'l/;"ll'"Lll I 
~"'c•b1f> I; lf'"'11'bbt J-J-,fl'"'PP,/•"I• ,,,,-,, j 
OIJ'.flUl'lnl'rh,._,/ b'b 'bUlh l'"- ~llLJ/J ,, 
{:lnLJ/ fJP{&11 ,f.u~1 t,;,,,fmr)' I 
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2 

80 
580 

3 

175 

580 

4 

200 
580 

170 170 

175 175 

45 (100) 65 (150) 

210 315 

56 

65 (150) 
315 

310 (370)! 310 (370) 350 (420) 

690 690 780 

100 (300) 150 (450) 150 (4~0) 

Ca 150 
11,,,wf>"'-Jur1Lt:P"'"'' CaS0 4 ·2H 20 

(flJu l!"''bm~nLf/J"L'bJ19 "l/;"'l! t t.ru
'11/;f ·'J"'-" "1."'f'"'f'"'"',,,l"'-fl"rf " i.rf 
11,,,.,,f,,.._,f "l"'f'"'-"'"'~./n7 Ca-J• 11w

'b·u~f" Un.J 11f"'l'"'f' fl'"'fl'l 1u'b ~"1 f'fl! 

~l· '"~'"' · ·' ) ' 
Mg 30-50 

lf,,,,,~,t.,,f•"'-J""'-L:P""", MgSO ~ · 7H 20 
( f(1rr pw'l.,11/rn'-fJJnL'bJ• ,'f "//;url! /; r,,.,_ 
'Lb1 l rf• rib£ •1m '1u/nq .!w'l'bb'ff>nulf> 
l!u.1'f1,U~(T )1 

2 

150 

640 

30 

.300 

3 

150 
640 

40 

40CI 

4 

150 

<i40 

50 

500 

"''lJWl wr1u1U1'ff'mfil1wb Jb21 /l!'I b111wur1u4ni/._ btw'ilJnLfJw1ftb 

2"'f'l' • lfa'iifa w !'ii f.l'J nuzfa' rC.ft' /Jb nnnqJ w'il 9w'i19ft9, 11/Lur/! r, 
1/f,P£r1lJJw'ii b'iif1wp4bl L.. bpw Jbp_ npnzbl wq_nurfa, f/>nu.~npft, 

lrwlfan11lfa , rMn1.Jrfa , 4wl9fani.Fft, Jwq'ilb'l.far11Jfa, br4wfdfa, 

UUJtn;1 /1nLJ/., /!l"f'fa b. Jfa4rnurwppbpfa pwf1w4nt{Jj11L'ilf! ' Uwut

;; f: n1 Jfa /,_ /!l"f'fa 11~np[' '.lfu1pm'iiw~11•.fJJnt11p t/_'ilwu lf, pntJ

,, f, 11fa'ii 1 twur LjinpJ.wq.bm'ill.p 111'il,,.nuf /,b, "£' qpw'ii9 nrnzw4fa 

h 1/1111'(' pw'iiwl1n<Jd.1nt'ii'iibpf! 'ilntjLfau4 oq.mw4wf' b'ii pni1uLpfa 

tfru11u}lp u'ii'ii7wrtn1.fiJ1w11 t:wi!wp : 

,~f'/• Jl2 11/W{'nt11w4if.ntz uL'ilrpumwppbf'f! u1burP- ( t:wzi/.h1 

h '"!'1 1w<ftnq "lwl1wub9'ilb[ W'l.J11LUW4n1il wrtWf.Wf'4i/..ntz f!U1-

~11u4Lhr11'1 U.1u"lbu, opfa'ilw4, bf1b 1000 l blwb1ntfJw1fa'il 1."'f'f! 

",'Utj1111'iiw.4111J f, 65 q ·4wlftniil, WJJ/W 11/ .but/! f, IJW[1~11tJ 111w

f1Tf1Lwl1n'l. hJntfdfa9 mwl wjhf!w'ii , "f' 'iipw Jb2 [p'ilft "l. fJb 

,'!JO 't JLUf!"'I' L1wLfa111J , Wj[ 310-65=245 'l' brpbJL qn{'

JwJtf_n'l 2."'f'f! /,_ WJL JJ(Ulf'W{'/.IJWhJnL/1bf'l! UfUl['rtLhUJ4nLU b'ii 

"·,,lb tfa z wur Hn ,J f', 4 W[9P ,,,,J 4 wJ ,J w q.L bqftn LJ, .pw 'ii Uf w

i,' LUf• pt/_ ntJ f, f!U/.11 wtzJnLUw4fa: ll1'1ulft11fa 'lbu1phpnti! UIJ'f urwp

(1f1pf! fa111t/UJTl t:w'iiqntJ b'j, '1b11._wurnilufa9, pw'ilfa "f' LqwJ'ii UJ{' 

'!l.L pwt/_wpwp t: 
llrzJ'HuUJ4niJ 'ii2if.wJ uL'ii'lwbJnLJ1bpfa9 pw9ft, u'iint9w'iin11 

[n1.J111J/JfaL w'ii t:pwrlbzm ~- wi/._blws'iibl 'iiwL.. d~qrnutwrrhr 

19 



"fllJ(lnLLUJftn'l UJ'lbp: ffpqpnurwpp bf, wL1_w.Lnt1! w1L uLL,,_w. 

mwppbpf!, npnfi/! f1bli. JpU1fiq.u11IU1JL UJLi:pUJclbzur bL pntjup 

LnpJwl 'l_Ulf''l-UIQJwL i:wJUJp, PWJ9 UfU1i:UJL21_niJ bfi zwU1 

ifin.pp, <rJpqpn» j!UILUJqrll/JJnLLLbpnq' p mwppbpnt/JJniL Ul'l· 

1niuwqntJ Lz1_UJJ UJ·'l_ninfi, f/>nu!pnpfi, 4wipntJp, JJn,Jpfi, 

4ww/rnLJp Lt. JUJq.Lb'lfiniJfi, npnL/! "fwi:wL21_ntJ bf, UJHUJJb. 

JwU1 dbJ j!U1LU1qni/J1niLLbp111_ Lt. .\w'Swfu qn;_1[ntJ bf, Jw~rn
mwrrhr: 

fffrqpninwppbpp9 Jbr1 lnuhi1/Jfr1i U11_h1w9~nLJ bf, LpU1L9 

inbfu1ifi4w4UJL 4UJJ Jw.pnip w'lbpL w1L .\wzqnt/_, np 1000 l 
pwfit/_npU14wL uLL'l-wlnutni1{JpL pLqfibL UIJ'[- UJ'lbf'p .\bm'1.JUIL 
.pwfiw qn1.{J1niLLbpp' 

"t'ft"'fl l'l"l'"'IP.,, FeCl3 ;5H20 ftwJ JJ,fp•uflfl<{•uJ/•'b Fe
3
(:i 0

4
)J ·9 i- 1~0 
5-10 'l 

pnpwfJfJnL, 1nb/ul./1ftwftw'I, H3Bo3 .• • ..• . , ••. . • 2-.'f '} 

Jm'b1u•hu•fJfJ<{mftm'I, ~11•tf1nL•f K:\i\nQ 4 ft-J J.},fpwfJfJ•/iuft.u'b Jw'b'('"~' 
i\1nS0 4 -4f-l?O. . . . . . . . .. . ......... 1-2 q 

f!/•'bft l'l"l'fo'1 Z11 Cl2 • • • • • • • • • • • • • • • • o,4 - 0,6 If 

JJJpwflfJ<{.uftiu'I, "f'lp'bd. Cu S O~ ·5li 3 0 . . . . . . . . . 0 ,1-0 ,2 If 

'11winr{in•_J 1lntPl''I"''" :;a .\.\oO~ . . . . . . . . . . . . . . 0,2 If 

ftnt""l"' l'l"f'fo•1 CoC la · 6 1 · 1~0 ~,,,,, "''f""''"Pfl</tuftw'b ft"L'"'l"' 

Co(N0 3)a-61f 20 .............. . .. .. .. 0,1 If 

~w1fon._J J"'l/1in f(f .......••.. . •• , .. . 0,2- l,O 'l 

llnqnpU1pwp /Jb' JwqpnU1U1f'pbp Ii. {Jb' JpftpnU1Ulf'f'bp 

l'{U1f1ntLU1ftn'l uLL,,_wfiJn<{Jhpp LUJfu iniJnul bf, ( wn.wLJ.pfi

UJnwLJ.pfi l1wJ hpq11t funiJp JpUJurb'l) P"/!f' Jwi/_UJ[p lrniJ, 

UU1UJL11iJ b.L fupin q·wJ JwJf' tntJniJ/J (« qn'ii9-lLmpwm1J} /_, 

UIUfUJ Jnin 100 wfiq.wJ Lnupw9Lh1nt/_ uurwLnLJ bL, UIJU"fbu 

qnJ_t/_wJ, ((pwLt/_npw4wL>> ufifi'l-mtniJni1/J, npp Lt J'l1[ntJ ~ 
<fi'l-f'""fnLpq 1[bq.bmw9pnL pwJL1wqLhpp qwJ Jwp'[-bp/1 Jby_, 

lupm [nLbnt/<fJf' "fwmpwumnuf hL fl{Jnt Jpyuu/_urJpn -~ 1f 
{pH 1 ) , puq pwLqnpUJqwL iniJni1fJ/i fJ/Jif_ni/J1niLp qwLnLw-
1Lnpn1J b.f, JJ-Jpw{J{J-nt 1mLblw9r1.b1n•{ wu1w t:.m/_ltn1[ pH 5 - /• 
Lt 6,5-fr uU1.\JwLLbpntJ1 

Cwm ftUJpli.np t, frLl111/,u Lzb9pL.fl, <wz1./i wn.Lbl biwL1ni

flw1fr1i 2f'P qwq_Jp lt. .\wJw"fwurwufuUJL l_wpnq UfWqU1ub91ibt 

::o 

inpi/.n'l pntnr UJ'lhpL, w1L i:wz{n1_, npUfbu'l_fr oqmw'i:npJqn'l 

ff'P /,_ mpi/.ltfi/! UJ'lbrfi Jbl q,mLi/.n'l U1JU qwJ U1JL uLL,,_wurwp

l'P qn.Jwpf! t;U11_UJUU1f' [pLfi UJ'lJntuwqntJ LzqwJ .pwLUJqpLt 

IT/bU7j! t Lqwmfi ntfibLwi .LUJu, np LOWLJntfJbpp (fufi-G., 

qlw.pwp, <pwpfuw1fiL fuwpwJ, U/bJq_U1Jp IL tlfbl'lfiurp i/•'l_pwL.p) 

Lpphj! JpwL9wJw1L lbq_n.p {pLhpm} i_b'ii £p'iintJ, U1Jl 1 WJU 

ftw•f w1fi l_wi/1nq, .jlpJpuiqwL Lt. [/>pq_fi4wqwL pnfuwq_'}b911t

fJ1w'ii Jbp_ bfi JinLnitl tniJ-ntJ/Jp i:bur, npp ftwrn'l t i/tniftnfuqb[' 

UwftUJJL, Jp .jlU1Lp uiLqwJ intJn<JfJp lf'lWtlfU111tJU1 4wmUJpb

[nL9 .\bmn uinhrzJqniJ t i:wquiuwpwqzfin. 1_fi6wq, npp u1w~

/'fw'ii1[n<J t wJpn'lt. 1_bq.burw9pnL cfwJUJLwqwzf'l_wLniJ' zLnp

<frt/_ p'iiuU1pmntmnLJ J1w41_wJ tntJntj{Jp UJi/_urnJwin UfUlf'ph

{'w!1wfi Lnpn'}JwL b'lui1iwqp1 

f1w90/J1w <p'[-f'11Uf11Lfi4wJp "{WJJwLLbpntJ b'lwLwqL 

pLj!p UfU1JJwLU1t/_npn1.J t U11_b[w9Lbt qwJ Ufwqwub9Lb[ pnLJ

ubpp tntJni1fJ-nq J UJU1UI qwpwp bl nL t; w-A UJ fuw qwL nifJ J11LLf!, npp 

UJt/_biwsnlJf! <wJpL4LnlJ t pnt1ubpfi rnmL w-G.fi ni UfU1'lw

phpJUJL fPw'lwJp t;bur, .pw'iip np i:bL9 WJ'l- zf'l.wfinul t wnw-

1.ht pwpJ.pnt/JJwfi <wuLniJ o'l-fi 2bpJwump-G.wLI!, f.l(UlqwuniJ 

t O'ff fun'iiwqnt/JJntLp, wi/_btUJLniJ t pntjubpp mpwLuUfppw-

9pw'ii1 b{J-b WUff'Ptpfi Ii. JUJjpupL qwpfrj! 4w uLL'[-Wf'Ul[I tni

JnLJ/J Jwmuiftwpwpb[ pnt1uhpfrL op nL Jbl_, qwJ opwftwL 

Jh4-hpqn< wLqwJ, UJUfUI <ntlfru-ubUfmbJpbp wJfiu'iibppL UIJ'[

.\w-AwfuwqUJLn<fJJnLLL wi/_btw'iintJ l; Jpfi;_L. 2-3 {hppbJ'i_1' 4 ), 

fiu4 <n4mhJpbpp'ii Ii. fin1hilpbpp wn.wt,pfi qbupfi' Lnpp9 op1u

qwfi Jh4 w'iiq.wJ, op nL Jbt_ 4UJJ fini11ifiu4 bpb.p Of'f! Jbft 

wLqUJJ, 

4. U.rp·nfpJpw~wG. u1rnptbJG.brp h lipqrnUJ.nG.pqwJp 
pG.umpmmmp pwgopjw .!ipqrnUJ.nl'il1qwqwl'i 

mh11_ wqw.iwG. f p G.qwrwqrntp-Jml'ip 

4p'[-f111UfnLpquijp 'lwpq.w9JwL UfUJmJnt{JjnLLf! 4w1wu

WU1LniJ ftu"'f'L wJ- l; qpurnt/l1niLLhpp w4w'l-bJpwJfr wqpnj!p· 

Jpwqwf1 "f{'np[bJLbpp Lt. <p'[-['n•'[-nLpqwJfr pLumfrurniurp {LUJ/u· 
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,ifJ71u/FwlJmZJ' JqJJmm '/ lq]i'1JmyJuijr ·eJe/ f;!,6f-Z96l J'W'l 

· 111FmlJ ifm1umifmn'l</ :l7nu:;, mq '/ r1un'Jn pulJmpuLuuf 1JF111n, 

''! i/ IT m/J 1/ mlJ m I' f m p611, m :,m In pu lq 11,n m:, 'lf m L7 mJ u• '11, i/ 'if"" d 

lr'm fi m '1 'l mG '/ f'111 pJ m JI' mF eJrn 'l-bo if 1lq In I' u In l•i/L J1 Gif 'l mb m ]1 
-m ile/F111f1u7 JmJmli.rt'ln JrmF£lw'lrbo if74n/lmd f"'Pfltm1ifm17, 

rwl u dwf J '!,.,, '1mt!u111l11uJ mn 'l" IJ-m·yJu ifr if u1111 m if w n 'l,•/ 

1Gtf1Jm•1,m:,m]1 w Gifi/Jmn 'lm!'JmpmlJrtli 1/ Gifd'l'l 

--rlu UI mbuiJ •Gtf J7rJ11,m bm 7' m if Jq rref'Frnfrnl JmJmb11,'ln '!"tlf md 

• u 71 'lm·d 71 UJ i/ n/ 'Gif J 7/,,I'11 h1 71/L 11· '/ f mlim '1 L md ,]Ju 'fiFwb '!"';;, 
'i"'!''Jn LupJmpmlJ.7L mmrumpm if'l1u 'l'lmFm'JmyJ;rq. 

'l'wJqlf,IJ"'f'jnlll J')l !Jl 'l(,i'/11 

liif-r.-i '1,7 1nu]1'lmmmm JJqijrm7 ifJq'JIJi/'lnml' ifJ11 
1
JbJ1u'l 

-llmn/ ifniflnlJFm '/ 'l'!F1ubmpm'j :pp s;z-oz 717'Jtfl' ,Jq'llJi/'lrrmr 

Julun/ iflq71m 71 ]tul1m'lmil Jiluijr 'l!/ fmp11,11mn/ G'luilu 'pp S'l 

-r, { 1110'lif1 ilmJmJupurr ilfifbml'milm 1/d71JIJi/11,nml' ifJqeJ 

-1uF'lmG'j :pumJql 1Jmfd111J11bj pn oz-8l ,puJqeJwF'lmGJ J7,-f 

-Jmm 'l'I fmpGJ JJ7-bJmrmyJuq, rliifJqbJmrm-yJuif 'luif6mmqb 

-7p !/'J"lil'FJ fm]1Jupmt/1' -bFwh--liF111b (JIJ 08'0X!iZ'9} purr 

-qJqlJmr I'J s; mmj GB '/ fm]1r11m'J (JIJ 09l} JJ1url1JmilmJwF 

fli/G'lutlu '(GtfJq'lmi/fi'J711} Gif11,pmd 9 '/ fmGm'JLmtl i71!m!ml1m-y 

-t!uifi -liF'f1 1•eJ Z96l liqp'J'(''lm:, 'l"'!'fJu-bm:,ml J,Ju 'punqJql/ 

-mr 'lm !''!" JlJ 096 , 'lmf mlJmvJuif mm l'"m pmmni/'1 • if'lmF m'1 

-mLqm f!/I' 1/19]1111 
1
Ju'l 111JqG1u11mlJ 'lifGqFm11mf i!J'i/j 71 .'li/'/ 

Gij1m'l['1111I1nun/ '!i/11,mlJmpmd JJnil11,rniliJm IJnt/ 11,{6m1-1m i/y 

-Jucp •r111Jq'J'1mf1JpmJ 'luifGmmq-bqp '1'111JqbJmrmyJ·uf pun 

-qJ9'1ml' PJ OOl mlnm 'Ol umqj '!: 'l!/ lqpn7n Jilq-yJuq, 

tij1q7mml' 71 '/ 'Jmpj mmr9rmj11,m 'lilu 'ruJn'lml'fmln i/fmlJ 

-i/'lulnudhi/:, mFtfoGmd 'l!/ lqpJmm ilJ!J'l'J111F£fwJifnm'll''""lll 

•(il'lmUZ 'lutf6mm9-b7],. -· 11U71m ntf!'m !,-s;'9} JJ!/'l'lml'Frrrln 

'lm'1mfm!'i/7'1 ifmZmli 'lmlmmJmJ'fl if'lmmnmfm( pulm11,'llf,1u ifrn 

-m'1'l 71 i/'1mJ9dJmm 'lifFm'lmmJ'Jql Lu7'?Jm-yJuifi Ju'l IJm'lml' 

-mp 'Jfm r1u'l111ftJ1uifJJ 'lm'1mm9]tun 'l1uftJwJ7dJmm </ 
;JJq-yJuifi i/tJF1u7mZJ' UUj'Jm 11,q 

1q]tn'1n rmb'lm '!.i/lmum dl'mFtJ1urp1qvmnJm'I if'lmleJpmoi ·n '-6 
·,J 9!:6l LqmJu 'm9:, {i/FmifJummJudml i/Fmi/!'ifi!ud-bm 'It/,, 



l"tM/r, 1'1'1:"1 b 'l_/r' pwJ pwqfo, u111b Uf'l/rltfo 1 pwqJ wflfo4. 4w.'i1wz.h
'l_Lf..- \wJLJntLpL bpfo1 11-h'l.wpnLJ'ubpfo, b/JbpwJ"''l_Wll1nL /J. 111 bju

lifo4w~wL WJ[ Jzw4.nLJfJJ.1bpfo wp11J.mLwi/_b111nt{JJntLp pwsofJJw 

t; /• 'JP"Uf nL /r ft w J/r Uf W JJ w 1tLb P'",J: U.J u U[•b u 1 opfolt w 4 1 L ntfoft fi 
111wppbp unp111bpfo i/tnpdwpft.JwL wp111n1'Lpltbp[! 9ntj9 blt uu/_bt, 

" [' pm9of/J1" <fo'1f'""l"1tfoftwJfo UfUJjJw'iiLbpntJ t;ltwpwif:np t 
umwLwl \bftwwpfo9 100-180 m l"LP4• rf>npdwp4qwtt [9U.1-

Y11 m flbpfo9' '][W[!wp, UfbJ'l_w-.ftJ/_wp91.11JfoL wqwq1 \pwpJuwJfolt 

fo 11upwJ, 1wi/.w :p1J)'L' qbppfoL1t t, npw brz l"LPftfo 111wppbp u11 p·· 

"~bpfo9 ut11w91fbl t Jb,} "- pwp!lpnpwft pbpp (18-27, 36, 66, 
6"7, 106, 101 )1 

'w•f wl''iJ" tLpltbp bL wif.bt Lwb. "lrzutb'lfo (1000--
110() 9/1lm) . l"P" L (200-300 g/Jiw) /J. 1111u('pbp ftwltmlb'l_bL

\w JlJn11tpLhpfo {1400-1800 9/6w) pw9ofl1w \fo '1P~"lnLfo
l1wJ"'J w6h9Lbt'" i/tnp!lbppt IJ.!"I t: bwwqnmnifJJntLLbp/1 4w

mwpn'l_l' b'lbl ~· ~n'"foft lf/r[!w,!b[JwLp, "Pl' JwuLurftfoslt t 
(j._ IJ. 'hu1_f/111.1Lfo wnw2fo1t i/tnp·J.bf'fo t 

U. z fo• w m Lt" i/. f' w 9o{J JW t; /r 'IP" 11/ nL fa ftw J/r J b fln'I nq , foltu 

in fo urnw•f! i.fo /JLpwq.Lw\ wmniJ pbpJwmLw1foL t;fa'IP""f"Lfo 

ftwL, Wj[ pL'}nt'i.111tJ t, np wnw'{b[ LU[w111wftw\wpJwp 4tfoL/1 

p w 9ofl JW U f hp J w mlt·w J/r 1t t; /r11{'" "I nL M w JP 4n J<pfoL w s/r w L 1 

IJ.L t;"'l J zw4n<Jfl/r ftwJ \ fo'1f'"Uf"LMw1fo "(WJJwL1tLpniJ , 

Jb11 JwJwLw4 w!,pp1uLJ11J , puw bp/J.ni1flfoL, wnwqb[ ·Luiw -

1nw¥w1:wpJwp t wnwpfoL t;bpfJfoL {Jw1tftwpdbp pni1uLpfo' b/Jh

f'WJl1L'l_Wmnif1bpfo, '1b'l_wpn i1ubpfo /J. m,LfuLfoftw4wL U.IJL Jzw 

ft r"J/ilLbpfo w pmw7p111fJ1niLp, '"f'·"L[! qpw'l_b9ltb1ni/. t;wJbJw

mwpwp i/tnpp wwpw6'ntfJJniL, ftwpn'l_ bL Jb,} wp11Jn•ltp lf1W[' 

U.Ju mbuwftb111fo9 Jbtt \ h111wppppnifJ1nilt 1bL Lbp4wJw.'l

LniJ pw9ofl.!w t;/r'l{'"Uf"Lfo!Jw.!fo "{UJJJwLLbpniJ if.wf"'IW'Pn<Jp 

/unp'lbLni wL t; n'l_ wp111w'1pn i fJ1wL i/tnp!lbp[!, np.nLp U11qb<111w · 

ftwL lf/rnifJiniLnd "- wzjuwpt;n,J wnw2folt wltqwJ 4w 111 wp-

1fniJ blt 1.UUl. qfo111nifJJf1tL.ltbpfo wqw11hilfow1fo wqpn.pfoJfaw4wL 

"f [' n Pl bJ.1t bpfo "- t; /r 11-f'" "In L fo4wJfo fa 1t u111fo111ni111ntJ1 
.,wp7wpntj{' junp1hLnt [!LwpnifJJntL[!, np"(J.u q,,,1,Awpft

JwL op1bft·m , UfWll1w\wqw'L pL11LJfJ lfo 4f'h[I 1.w1wu111w.LniJ 

24 

iup<nW'/{'qn'l_ junp11bltni bpbpUIJtll'l.p pw{"dp npw4fo zLn11 \ fo•,' . 

JJJjf'/ flwL4wpJb.p pni1u.foL 111wpb9111wp·fo .wn.wpwm uip mb'l_ ~ 

<; 1um~w9qniJ WJL 111bjuLfo~w4wL ilzwftniifJLbpfo l'L11t;w1tn111 

t; wzi/.b~znniJ 1 U.1u"lbu 1 opfoltwq, 1.UUl.-mJ 1970 fl · wpmw

'lt'if.bl t 24000 ~'l junp11hLni pwL'4wp-Jbp bpbpwJ"''l• fou4 

1975 p: 30300 4'11 
f/wmfo, 1965 p. u4umJ, qfo111wt;b111wqnmw~wL [WJL wz 

/uwmwL/!bb!' b.Lp Jwqwlbl 1.UU1. UfU.ljJwLLbpniJ qwp11wpn•Jf' 

foinp'1lf.111L wLt;n'l J zwftn i1P/r folt t "lhu mbjultn1nqfow1t , w11tUfL11 

~[ pwpdpnpw4 bflbpwJ"' 'lP u111w9JwL b'l_wLwft£! ilzwftbt ni 

" ' 'l'l"'p 1wJ p i 
U. 1u w z juw111nip1wL L"lwmw4L f 1.UU1. 9-11. mqpnpfoJfrn1-

11wL "IP"PlbJLbpfo b. t;fo'1f'""l"Lfo4wJfo foLumfomntm11iJ ~w · 
ll1UJ('i/.wJ JLp pwqJwJiw (1965-1974 pp.) i/tnpdbpfo t;fo 

J.w'u i/_pm 9ntj9 <nW[ t[urp11wpntjp junp11bLn L t;P11l'"'.Jf"Lfol1w 

¥wu W[•ll1Wf'/f'"'fJJwL t;Lwpwqn{'n tPJntL[', Wf''IJ"'Lwi/_binn 1. 

p !"'Lt• fr t; bnwL 4wr1'u bpp t 



q.tnt}u II 

~IUl'l}lllj!lll.Jr }unrqhUpli 
111'11.Jhn pwliqwrd'bf hph1·mJlllflP UHlPJllLL' 

lunf''l-b'unL t;wJf'bLfri!l' ':w'ir'lfruwLnLJ t Lw11w{w.11'1'ir U.!f 

f'frqwL (Purf'bt:ntun 1:f'{w'u,,_w'ul! ), n{'tnb'l wjb wbn<J t •[wJ,n/r 

"l"'JJ 111 'irf1 bf'n<J, f!U1f'f!wpnu1 ":nrzbf'ntJ, nprqbu pwqJw,f1w 

pnLJUI 

fu11p'1lufr'I., fit/_pnUfW (fJ,'lJ'fffrw) t pbpt/_b[ 1690 fJ· hf'U[UU 

'lbqnptumfr</ pntju: 1819 [J. fJ.bq[Jntq{' (7) {frn'irnLJ /11nf'q.£

Ln1.9 urtLwf/r'ir wb'fwJ umw9w{_ bfJbf'WJn<rz, "f'l' "JWf'!/J.tn:

,;1;11ubf'fr q:1rzJfr9 wpJw'irw9w{_ p1uf'.!.f' q'irw":wmwqtu'irfr: 1847 p. 
1. UJ f1Ut1[1u J/r'ir :h11w b ufr w Jiii J u U1 b rz.}{_ b s/r f1 fr1 /If',, L 'irrn \ n !"'ILL• 

rn /, /11 L fo.qur q w'u J z w q "'Jf/ /r, w tLUJ tfr'ir 9wLf!UI tn u1 f'W hifJ.r nr 'ir 11 l-
1'."' lfnmw1fnf'u1u1bu WJ'l JwJw'irwq'irbf'/r!J tL WJ'] {Jw'irf1w11Jf. .; 

pn<JUf' uq un.J bu J2w qbf l1Ldfr111JLJ 1 Jruf: 1880 Fl.' f,;f, j•H1t 1:1¥1 

l1rzqmJ1 l.b1nw'l-w1niJ funf''lb'irn< JzwqnrJfll! l"'J'ir mwf'w.}nuf 

t gm L nul rJtu" fim w LP w J" ul, ,. UU( wL /r U/ 1"' J J fil'n If, /r u:TLJ' 

lfwpnql/1tjnLJ, lfw'lw'lwuqwp qrzrzn<J, 2.!t'l'qwu1,,.,w'irnLJ, zSw

''fnLfrw1nLJJ, (J.lfu-ntJ /, wnn1p1 

Unt/_bmwqw'ii lffr1upjn•Lnul funf''1/,'irnL Jzwf[Jw'ir WtLwpfrf1 

<frnir.!.bfl{t qwmwp·~bl b'ir 1924-1925 flfJ. Unrptnf11111ffrqwl1ru'ii 

J zw q nr.J:fJLb f' P /1"u um /11n n' m /1 U '"Ju.no J fr 1fr n p.!.w q w JU" frn,J !1 

f!w fJmJ fr pt1LUW pw'ir w ,, L'IU UI J'{llLJ I u U1 UI !J "-w,} b fl bf' UI J n<'lf' 

"JWf'!/iJnLJbpw1frL putf'df' 9nL9w'irfrz'!.rbf'l' ":frJp JwtLU1Jb9fof1 

26 

/u ti f' 'ff, 'lJ tll U1 f' IJ1 U1 'ff' UI q UI 'lJ QUI 'lJ /JUI IJ1 UI f' UI .}n ifJ Jn Lhh bf' fr U U1 b 'l,} .. 

JiuL '{wJwf' (10, 13, 38, 40, 83, 86, 97, 99, 113, 114}1 

LruJU1U•1nw'u.niJ funf''l-b'uni JzwqnifJ1ur'ii wnwrfr'u ifnp-

i!L['f' qwmwf'if..bl b'u 1930 fl.' bpLw'ufr pm.uwpw'uwqw'u WJ• 

'1-nrJ, nf'n'up 7934-1939 fJfl. zwf'm'uwqt/_b1 b'u bf'Lm'unol Ii 

f 9 Jfru1.}'ufr zf'lw'ii.niJ' U.. fi. luf'frJuwL/r qnrzJfr91 Umw9t/_wr) 

,;,~, 'l-J"<'up'u hp fr .t; frJ w'u t/.!' w 4 n q UT b J p hp JUI 'u /r /, hJ /r w .}'ii /r Zf! [1 • 

~wL'ubf'niJ 7937 fl· uqut/_niJ t funp11b'iin< Wf'UTw'lpwqwL .lzw

/111,p1n<Lf! (12, 54, 86, 89)1 

furt{'']bL/r'u pw'l_JwJJw qfruw{JifwJ/r·'u pnLJU L "JWUTqw· 

'IJ,,,J t /unf''IL'uwHfa'ub11p (Geraniaceae) l''u.mw'u/rp/r wf'wr1-

l1ufa1nu1bf'/r (Pclargonium) 9brz/r'u1 

p,,,1u/r wpJw1nL /rl/rqwML t, 1:wumw9w.}, if1w11nw9nrz, 

nidhrz £.J"''lw1Lnf'{_w.} /, rL11n<'uwq furrf' fJwifw'u9.bln' <·nrz/r Jbl' 

1.wu,,,'[J P'"J"fr snrznLhf!, "f'P bpqwf'n<f/Jn•hf' qwf'nrz ~ 
1:wutL1 1 - 1 ,5 J, uUJnf'fr'u JwunLJ ifiw11nw9w.} L Jruq </_bpl,

t/_r:uJ' ~wlw/1, nidbrz il1nirzw1[nf1•[w.}, .}w.}qt/_w.} fu/rw Jwrzfaq· 

Hpni/_1 

Sb11Hb1,l' .\f111/Jw11/r11 L'u, bf'qwf' mbr1!twqnf.lni[, fufruur 

qurpmt/_wr} f,qf'1b11nt/_, .}w.}q{_w.} b'u 'l-brz.!.1111/r'u Jwrz/r4Lh11111/, 

nf'n'i.,/! IL ·~wL 7puw'umJ b'u bfJbpu1111"lP «z1nbJw11w'u'ubnr1, , 

9·Lrz6urJ/111 1.l w qfaqHf'[', npn'up ..:; pJ'uwqw'uniJ 'fwi"/. nu! M1 

mLrrL/1 !1urn11/r'u Jmltbf'bu/r {t1w , n1Lb'u 56 - 67 Jfaqp11'u Lf1ltw

r1111fl.irtdr, qwqJ~w.} /;'u 3-4 1:frJ'uwqwL, i{inpf', 'llw'irwJ./, 

ptpy_Hi1/rs L. Jbt,_ q.'& 11 wd.J, 'llf11wpufr9, np1nbrz L q1n'ir{_n1J t 
hfllpw1n•rz/r Jf,,} Jwu{' (92, 114): 

/u,,l''lbl1n< ifwrzfrq'iiLf'[! u111fr1nwq b'ir qwJ t/_mp'fW'f·NLJ'ir, 11w

uw 1/n11{wct f,pqw{' .}w'lqwnur/rq/r {_pw1 Pwdwq[' 1:'ir'fpwJp'ir (. 

"I uw "-r-\ ..:; /r'u 'i fJ bf' pwrJ fr J umtr'ir b p L' 10 .t; UI U1 b L, U[ IJ111L'lf' ;_ n f' I. 
[, ::wun,'irw'irwl/ru {bf' t w.}t/_n<J 1:Jr'ir11 u1mrz/rq'irbf'/r' Pn<Jufr 

<twrzfJn1J11 uqu{_niJ t ':m'irfru/r'ir /, wt/_ur{'UJt/_nuT' 1:nqmbJpbf'fr'ir 

(1:1, 61, 87, 113) : 

n-. l;f11111n/r h b. L11lJbu/1 qw11.}frpn{_ 'fllJllL/JJlllU. ,,,'u/r 
) I. L 1:frtl-u1pw .'Hwfunmf1 (Pelargonium J111n 500 1nLuw.,, 111111 p 

'irwqwLmJ mu1f'111.}{_w.} bf, 1.wf'wt/_wJ/r'ir U.!pf'frq•ujnLJ1 flf'nl 
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uibuw4'ilhp ~w1'11fa•11mJ bf, fu.uls. r/Jn12p llufawiniJ , Upwpw4wb 

bpl11•1'hpn.J, Uquinpw[fiwJnLJ ls. Jfa 'l_Wf'J! WJL i/_w1pbpntJ (113, 

114)1 

U11w ruw fun In" t; wp 1nipw "-np In b UUJ 4L brr fa 9 .bflbp w J""l. 

uinu11'wl"' t:wJwp Jzw4.qntJ bf, 1nfll'' fTJbtwrl/-n1'fantJ nn

ql.mJ' (Pelargonlum roseum Willd.). fTJ. 'lI'""/hntb'l,u (P. 
graveolens Ait), fTJ. ""'P'l.., (P. radula L. Herit) , fl/, 4 ..... 
Uffimwuimsl (P. capitatum Ait), fTJ. OFf'•puw1fau/1J'11ul (P. odo
rati ss imum \Villd .), fTJ. tf>rw'lrw"'u (P. fragrans), fTJ. urbpb· 

pfr'iiurfa'l,..,!Jb,,ul (P. terebinthlnaceurn): 
fl·q w p4i/_wrt inb,uw411bpfa9, farrbli9 urwpwinbuw4ubp111[, 

inwf'pbp bp4pHpnrJ Jzw4if_ntJ bu' 

1 .• '1Jr"'"'"fa ... 1mJ' - P. roseum Willd. (Rosen Geran ium, 
geranium rose, Geranium rosat ), 

2. fi..b1nL1'JnU 4'lqniJ- P. graveolens A it, n11u [!Uln 

t. 9-ntb11p bpfa ( 115 J, WJuUlb'I._ t:w1J'lfiu1n <J .~ bp4n1 U1wpwU1b

uw41'b pf1 J.!111 { w } uu1fainw4 , pw9- 4wpJpwqnt1' l{-nt.JU/i 1lw .. 

1/r41'ip,,.[ [, p ) 4wpJfap, Jn<q - l1wpJpw·qn11' rtw1fa4ubpni/_1 

3. IJ.L<lf1r111J' - P. g raveolens Ait , P . rosea ni \fl illd 
4. 11n.-,,'lnJ""' - P. capita tum Ait L. "'!l'i. ( 113 J: 

Uni/_ Linw4wu lf fant/J Jn' umJ Jzw4•i/_ n 1J ·t 4. wp 'fUI pn<J[' fu np

'l/r,iJjru• (Pelargonlum rose :.1m Willd .), "!'fa pnwwpwLw4wL 

Jwqn•J11 1;bnls.u -b. z 'lPfatn z/r 11p112if_wrt1 9-bpfazfuntJ t WJU 41JJp

rt/r12[!1 "I' i/_wp'[wpn<Jp ,funp'lbufau pwp'l t: fappfa'f t, nf'fi 6Ln1w· 
4w1' .l.H1·1' biJ P . radul a-'1,, P. capitatum-p /, P . ~ra veo len s-r- , 

ls. n p LU 11' jrp ~ w U14nifl 1n<U u bpni/_ w i/.. /, 1/r zw.in Jn U1 l 
P. graveo lrns U1buw4fau (10, 38 , 86, 105 Jr 

r./.wp'[wpn <JP funp'[b1'fau , pUJ..U[bu ls. wpwqiwfunin (Pe
la rgon ium) 9b1fa J1niu mluw4ubpf!, pwqJwJ1w , J zinw'lw-

1wp 4/iuw/Jnufa t , npf! t:wuuntJ t 1-1 ,2 tf pwpdf'n'-flJwu : 

2.faJ12Jr Jnm 9"'l"'1,l' tfrw1mw9wrt t , foul{ i{_bpL.ntJ '[W[Wf'i 

* P.030Ba!l r ep aHb- ufuw1JwJp fhupqJw~o/_h1 t "f" '{hu i[wrqwqn<Jr, 

'""f'?H/11 /J.o/_h1fr "bfr z .n { wLo/_w~h/ wJI,' i[wrqwpntJr fu"f"l'Hfr ~wJ i[wr

')WJ~f, /u"/' ~L'ufr , "f'"lbu o/.w(lqhLnt LJ wL bpbpwJ"•'l ino/.n'l P"•Jufr1 
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,,,Jb'I._ bJ"' 'lwi{_npi{_wrt Ii. 6wo4i/_wrt fufaUI JwrlJqrn4Ubpni{_ 1 Sb 

f' ls.'ilb/'l' ~·, 1;l'fJ111'1/rP bu, bnwL41ntL-up1nw.l.L., [WJL Jw4bpbuni/_ 

( urri/_11pwpwp 3 uJ [WJUnLf/JwJp L. 4 utf bp,4w['rnfJ1wJpJ , funf' 

fimpwmqwJ-. mbp/s.w.4n{JntU[! bp4ni Ii. wi/_bifa wLqwJ bp4wp. f. , 
pw1' u1b11L.l' ls. ntbfa Jn,inwi{_npwU[bu 50-70 JJ £f'4wpnLfJJntb 

n t 2 Ju <:w11inn•Jl.1ntu r 

</,wp'[wpn•Jp funp'lbunL rtwrz.fa4Lbf'l! [pUnrJ LL Jfa1fau J/,. 

c> 111{JJ1u1' , [!w9 -1[wp'[wqntfU , 'lwuwqnpqw~ bL p'LJ.J"''l.P 1_};. 
f'Pf, Jwuni.J' bp4wpw4nfJ ( Jn1n 3-5 uJ) ~wrz.4w4nfJnLUp 
tfpw t '(} W'J. 4ni J t <: nt ufau/rg JfoLi.L. .t:n41nb,J pb{', pw 19 t: fo.Juu1 -· 

4w1'1J1J wu'-'lm'J.wpbp t, ubpJ i_fa inwtfau ls. pw1Jw9qntJ { 

4..,,,inuH1wi/_ (13 , 56 , 97, 99 Jr 

r./.brrfa11 U1wpfaUbpu Unif_h1nw4wL lfpntf/Jn LUntJ funr11Hr11 

t.rtwppbp inbuw4Ubr1fa fuw;_wJ.lrntJfa9 u1nw9i{bl bU pwqJwfJfa t/_ 

1'np .t: farPfa'l11hp' F1-8 K-39, F 1- 8 K-38 '>/rprfa11 220, 

K --24, Sw2fa41u4wu' 15, C 18 K.-4, P2 K - 37-2, Umfunt ·· 

Jfa' 7 , 2·1, 8 1 ls. w!l1' , npnbj! i/_w1•·'[LUpn<Jf' funr11bLn i t:bm .\w 

,JbJwu1w~ 2,5-:-5 u1uqwJ wi/_blfa zwm b[Jb11w1faL 1"'1 lf1 

t1f UI f' fll. 'j, W {/ ntJ t 

U.J'l >' firl'fi'l1'b1rfa Jbr} Jwul! 'fmui/_1ttJ t tfrnpdwp4JwL 

"l!'"f}btJn LJ "- 'fbll [WJb inwp111rt.n1J J.. fa lflilhl (50 , 86, 8 7)r 

ltJn11'lb1Jfau : bpJwub11 pntjU t ls. qh11binw9faw1fa [!U;f}w9pntJ 
0 11n .:: w J•y_ rHJ t " l. Ufw4wu , 12wL 3800°-4000°C 1brJn1fJJ'r< f, , 

h.J"l' 'lbu·n< .t;ui.Jw11 fW9wuw4wL 2bpJwumfa -C. wiJ[I fufaum i{_mw f1-

'f W•f np t, /1uf1 -3°-5°C - fa 'lbU[p1nJ 9pU1w t: w11i/_ntJ t• fJ,.!'l 

/111!1 "{ WU1 i..wn11i(_ U111fbinw4wL l!fon•fJJn<UnLJ w1L J zw4i/_n<J ~ 
11 f"'I bu m1' m b uw l1/ bu J fa wJ J w' w J LIU[•b u 4.n-;_ i/. n 'I._ « 'l'"P u pbp

i/0 'l. 1> J 2wf111<1fi: ll zLwLl! 11w2.1nnrJ , phpj!w<wi/.w12fa9 . w n w21 

9" 'I._nI1, Hr fa 9 J fl l pi{_ ntJ bu 4in [IN /.,Lb I' ' '"P n'up U1u1,q_ ntJ ~ ~I 

yLl',Ju1<n1'h11ntJ' wi{_wqwfuwnu ..; ,,'l/' JLp 'tirwu9 wpJwU1 w

~wl '"Jl' 4"'"'w{'qn<J t J.J nwL[!' 1bpJu1mLw1faL U[WJJwuH 

f"" J I 9-w111' w up\ IJJ ""'" tfa1' ' 4 U1pnuu·b11fa9 w nw F_UJ 9w r} Lu tfa 
li n ,J .,,,,Jwmni{_ mu4fa11hp r SL4foUbrfr 4"1l. n'l._W,4wu11tfJJl1<U(I 

-7'"'Z rn111J pwp.l.p t tfaun<ii , hpp 'l n'l._p y_bpJwuU1fa-C.wLp .\ urn ·· 

i,."J t 1s ~-?0°C-fo1 
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lunp'fhlrni wC.l' TflUb'fUJ'l I; f!LfJwLniJ 7wpLwL[' Li wJ11wL 

uh_pfrL. y_bpJwumfrC.wLfr pwpdpw9JwL[' 'l."''lf!LfJw9, Jnmw

{tt{'UJU(bu <tt•Lfrufr bpftf'"f''I ftbufr9, wtiL wpw'fnpbL nulb'lw
LttiJ !;1 

lu~f''lbLfrL zwm L"'uwubp pni1u I;, ttiumfr Lpw 9wLpu1-

w wp w rtni{J J niL L hp[! 1q1/; mp I; tfrL l L pw 9 111 /;'l ntJ 1 U mt/_/; pn ut 

t/_w1pbpniJ, unt/_nr1wpwp, B"'l"'LLbpf! bpftwpniJ hL Li fry_Lnul 

I; bflbl'w!"''lP 1qwpni'iJwftni{J1n•bf!' 

funp'JbbfrL fufrum 'l_lfWJl'/Lb I; fr1nLwt/_nL{JJwb 'iJftwmJwJr' 

<wmftiull(hu qwpLwLp. hp•p mLftwpftt/_niJ /;}, mLftfrLbf'l'• WJb 

u1hw.p I; tfrnt/_/rL WUfw':nrlt/_wrt Lfr'ufr y_pnt/_1 U.J'l lf'twLmJ .\n'lniJ 

w'u<pwdbz.r:n funLwt/_nifl1wL "lwftwufr 'l'bU(.pniJ fry_Ln,.J I; Ut[!h· 

ft pH{' /r ft Uf l" 'l_Ul.ft wL nt/J J" Lb[! 1 f! um t. '1-nibL /Jbl' fr ( 114), w~1-
lf!f''IP .\n'lhpn1J Uftuftwu I; 'uwb. bfJbpwJ""l_P pt'f<wLntp btw"u . 

.pp, pwJ9 pf' :J>frqfrftw-pfrJfrwftw'iJ <wmftntflJ11t'uLbpnt/_ Wjh ,,:,. 

pw'lwL9ntJ I; nnnqbLfr <n'llf'fr9 umw9t/_wrt b[UpwJ""lfri1. 

l[JbpwJ"''ll' fJlli_ PPl I;, pwj9' pwpdr1npwft' 

Unr/.np,,,ftwL <n'lwJ/rL Jzwftni1fl/r 'l/;Uf.pniJ funp'fbLfrL, 

np'u nilifr -<qnp qwp7w9wrt "' zwm funp q'uw9n'l, C.1nr.ll_wt/_11r1-

1[wrt wrrJwwwftw'JJ ':wJwftwpq, [Wt/_ phpp /; mw[pu <:q11p •Lui -
f'b[wzbpw niLbyn'l, ifrnifup, lwt/_ o'lwflwifrw'iJ9, wpLfr9 Wf""'I 

mwpwyn'l_, uLL'lwLp1fJhpm/. { wpnium <:n'lL,..,,,iJ, Uw {UJ'l ~/· 

wi>111.J fl{Jn1 <:n'lbl'"'J (98 ) : 

flpnz 1/1npAbpfr Wf''fJ'"LpLbpfr <frJwL t/_pw M1flwrl:f'niJ 

bL J "f' fu "I' ,,H fr L "-b qh 111 w s/r w ! fr UJ flW tfr'u ,, /; u niJ 'l 'I" ,J ( J 

.\wmftwu1bu, !pnu{/Jnpfr, fruft bpftpnp'f ftbuniJ, pn<Jufr pn•nb 

wC.fa dwJwLwft' wqnmfr Li ftwlfrnttFfr UfW'l'w'uy_ ( 40 ): 

flwN1JLwufrptt</JJ"''uLb11p 9"'!9 bL wt/_bt (88, 97 ), np 

pbf'Pfr, bfJbpwJ"''lP pw'uwftfr Li Lpw .pfrJfrwftwL ftwq_Jfr t/_pw 

tu'l_'i"'·J I; Lwb. 1111L -'>wL'lwJwL.p[! 1 {Jb uL'u'fwUttu('('/;f'l! <n'lf• 

Jby_ fr'ul"IP"P Jfrw9n•fl1niL'iJbpfr Ab.nt/_ l'u wnftiu: f!/wp'l{bl I;, 

"{' w'l_nr:nfr wJnLfrwftw1fr'u J.Ltl! Lu1wumniJ I; bf}bptuJ"''lP 

Ii. f;fJbpw1nuzniJ 9wLlfwlfr t/_bpwftwLq'uwrt Jfrw9nif11niLLbpfr 

ftniiuwf(JwL[', fruy 'ufrmpwmwJfa'u A.LL[! ntdb'lw9LniJ I; o.pufr

'liu9JwL 1qpn9buLhpf! 1 fry_b9LniJ bflbptujtt<'l/r UfWpn<twyni-
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fJJniLp Li 'f{'W J/;y_ 1[bpwftw'uqLwrt Jfaw9nif11ni'f/Hpfr j!Ul

Lwftf!1 
.2,bmwqn1m•ni{J1niL'ubpf! 9"'19 b.fi .wt/_bt (101 ), np </.pwu-

ww'ufr Jp zwpp t;n'lUJtnpUf/;{'niJ t/_W(''flUf'l'/Lff' f.inp'fb'JJni h{Jh

[IWjllL'lP ftntmwftJw'u t/_pw 'fpiuywb wq'fb9ni{J1niL I; ni'uh

'iJn<J m'uftfr'ubpfr upuftnLJ[' JnlfrP'lbLwpptf_w1/rfi wJnbfanulfr 

0,05%-ns [MrtniJfJnt/_, npfr 'lbUfl!"'J b.pbpwJ"''lP /;lw'li/!f! 

111 </_btwLniJ I; 17o/o-nt/_1 
lontt'fhbtt< pwpdp phpp LL bflbpwJ"''lP JU h[wbp I; 

umwst/_niJ opqwLwftiu'u LL t;w'upwjpb UfW[•W('tnWhJn<pbpfr L 

.\wmftw"lbu 'll'w'iJ9 JfawuLwywb ftfrpwnniJfr9 (86 1 94, 100)1 

2. 1lwrriwpmJr funrqh&nt untl_nrw~wr. 

riwzmwJ~r. .IzwqmJPI' 

'1b{_t'{bu bzh9frLp, t/_wp'fwpnLJf' funp'fbLfrL Unt/_bmwftwf1 

llfa11•fJJnLbn<J Jzwftt/_niJ I; npUfbu ll'"l'"LLLpnt/_ J.Jbnn'l {,_ 

111 f1ftfr'u!.pfr9 umlrzrtwrt 'lwzmniJ Jfrwiljw pmJu 1 npnt/_t;LmLL 

WJb <w'u'ffruwbniJ I; umbpp[ t;pppfr'f Ii. uhpJ t.fr wwlfru1 4pw-

rn111ilpfr J,flf;j,Jwt iwt/_wqni.1'u JwJwLwlfl' ulUf111bJ-

rbi1- <:nftmlJplp wJfrutlpt b'u1 l/mpn'uLhpf! 1qwLnpwu-

urnuf b./, wnnrzy_ pni1ulpfr <:w.ur1L'uw9wrt, ltwlrJpw-Jw

)ml'zwywqntjb {;J"''lbl'fr t/_lpfr'u Jwubpfr9, "f':r'up n1-

Ll~1 l1wrG \fl1ifiwfirpnJ9wJ}1G. miuru1~n1pjn1fif.hr: l/mpr1l1;_i 

u;hr:np I; 1aH'iJ.w 4- 5 fiwfiq.ntJg, 15-!8 uJ bpftwpni{J1n:!1, 

.<:frJ.pfr Jnw "l 1qwywu, .pwb 5-7 tltl wpwJwqfrrt1 f!uLn S. t. 
4n'l"'l"l'Pw.1fr (86 ), WJU J.li_ntf_ UfWWf'UJULnt/_wrt ftwpnLLlpnt/_ 

/11111111-LL.ni . pwrl'Jw9Jw'u 11nprtwftp9[' ftw'lJniJ I; 1110, w1ufr'iJ.pt' 

mw11p -\bftmw[t 9 wtpwmwpwrtmfJJwb <wJwp wfi<pwJlzm 

111!1ftwt1,,,p qwpb/fr I; <:wt/_wph[ Jhft ':bftwwp JwjpwftwL 

!jWhJ!WlI1Ul('Wr}n</JJ11<hp91 UJw'JJ {wpwpbpn•fJJnLhf! Wbtnl

t,ntfJJwb <wJwp J.bn'iJmnt iJ1 flLumfr, l/nit.ir'["f'frw'u wnwy_wp

l1nu1" I; Y'"t"'f1Lbp UfWlrt{'J.JJumb[ C.Jn<q/r "l JfrwJL t/_bpfrb Jw

ufr9, wuli_ wnwL9pwJfr,L 9n.qni'ufr [W·t/_ qwpq.1119wrt bJ'"'lwt/_rt

r1111flpi'iJLlpfr9, npnL.p, t:brzfrLwftfr .ftwprtfrl!nt/_, t.h'u 'lfry_niJ un

•ln11wftwfi ftmp11LLbpfr'u1 
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fituntJUUJufof'n•fJJnLuubpf! 911119 bu mUJifou (98 ), nl' lff!"'· 

pnuubpfo "fUl"'f'UluUJJUJu (JflbpJUJu) LUJi/_UJqn,1u JUJJUJuUJlfrc 

opi/_UJ bplff'nl''I qbuu t, npfo 'lb"{pn,J pU1f'J.f'U1UnLJ t ,,,ulffo· 

ubpfo bLU1Uf!f!1 Uf'U1U9 pbf'pUlmi/_ntfJJnLUf! [,_ bflbf'UIJNL'lf U/UI· 

pntuwq ntfl JnLUf!' 

""'f'NU'iJbf'[' Ufbtnp t qmpbi npnz fJbpntfljwJp 1 Unlf' 'JUI• 

uwqni/_, UJuJfolUJqUJUnf'bU .t;UJuqn'J9P mUJqfo9, npmbq qnL· 

mwqi/_UJJ bu UJ{'JUJmwlfwiJwul! Uu(UJumnq "fLUJumfoq UJn<{Jb. 

l'P Jbt) JUJU[' · UJUJfrlui"lbu Ufb"'/! t .t;b11w9Ub[ mbpf.tUbpf! 

fJnqUb["i/. JfowJfi i/_bpkfo 2-3-f!t l!fofilf.t UJUqn<Jf! qm{'nfiUbp/ 

9wfiqw1fo t J.zwqb,l .t;b,wb{'nUJnLpupfin,i/_, np'i.t Ulf'UJ'IUJ9 'i.tniJ I 

lfwunwfo qnJw9ntJ[', qpb.UJUJnLJ U1f'JwmUJqw1Jwfi JUJJqb"'l 

k i1Hw9un,J ui1iqfoubpfo b1U1'i.t.f!l' (90, 98 )1 

'1mpnu'i.tbpf! 'l'i.tntJ b'i.t wpJUJuiwqw[JUJ'i.t .t;UJUJn<4 yb11Jw . 

uiubpniJ ( l.wJqUJqUJ.'i.t UU1., SUJy_foqwqw'i.t UU1.) qwJ uUJnf 

!_bpJn9Ubp·11iJ ('/.pU19wl1wu UUl.)1 J!bpJwmwfi .t:nq[! 1iwfuo. 

f'".f! L;wpflb9i/_ nLJ t, Jw Jq i/_ ntJ qbU1U1Jp'i.t JUJ'i.tf' UJi/_ Ul'l_f l bf'· 

ui111_1 flLUnt.Juwufopn</JJni~1ubpp 9 n,19 b'i.t uii/_b1, nf' i,,,,pn'i.t

Lbpfo wpJU1utUJqU1[JU1'iJ .\wJUJ/' wi/_wqfo zbpmfo [Uli/_UJq.nLj1 

.t;UJuuin1pJn<fi[' 2-3 ud ti U. U. flJni./unLUJfi (86) nLuntJ'i.tw. 

ufopbtni/_ 4'U1JutU1Jfufo 4'nzn• Jby_ funr'lb'i.tni qmpnu'i.tbpfo Ulf'· 

Jwmwlfw1Jwu wnwt_wp4n,fJ1n1fif!, blfbl t w1'i.t bqpwi,w9 nt. 

fJ1wu, np l_'i.tUJjUJJ WJJJ 'lb"fpntJ qmpnfiubp.[' Ulf'JUJtnUJ4UIL· 

i{_ntJ bf.t UJi{_b[p znttn, f'-WJ9 ufifi,,tufiJnLflbpfo UJ'iJf'UJi/.tu/'Ulf' [f• 

Lb[nL UfWuthwnni/_ umw9i/_n<J bU fln<J[ qU1pqw9wJ mfiqpUbp• 

l/mpnuf.tbf'{' t_bpJwmfibpntJ tnUqn<J bf, 4-5 ulf funpnL• 

f/UiJp L. 4X4 J,UJJ 5 X 5 uu~ uuJUJu JUJJ,bpbuni/_1 

'1mpnuubpfo UJ'i.tqJUJ'i.tf! .t:wy_np'ln'I. 25-30 opi/_w l!'i.tf1w9 • 

pniJ y_bpJwmUJ'i.t t:nq[' u1bU1p t n<'i.tb'i.tUJ 20-25°C, fouq O'Jf!' 

28-30°C t_bpJwumpAU1'i.t1 

U1r; JUJJUJ'i.tUJquizf'Y.wun•J qmpn'i.tUbpe Lrfoi/. Ulf'JUJUJUJ· 

4winiJ b'i.t, npfo9 .t;bmn wui:pUJdbz,,, t y_bpJuiuiw'i.t t_bpJUJuUJfo· 

'Aw'i.tf! folb9'i.tbl Jfoui.k 8-10°C, fouq o'lfo t:wpU1pbpU1qUJ'i.t fun· 

UUJi/_n•f/JntU[' "fLU.t;UfwUb[ Jnm 40 - 50% f.t UIJ'l"(b.u 11/W· 

.\bl wJpn'l.1. J.Jb11(1t 9-wp'i.tUJU[' t_bpJUJuifibpf! mwpUJ'i.tniJ b'i.t L 
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iJlizwg'iJ ,7,J mfiqpHpfo w41!1 '>u1zm 'ln<pu pbp1[nq UJ1i4fo'i.tb-

l!
um u1bu1wqwfi umw'i.t'IUJf'mfo, UfbU1p t nt'i.tbuwfi .t:bmL.

N', 
Jl.!lf 9ni91uufo21ibpf!· 

J . l.fn'lf!tUJpfi -&1nu1_Lrfo pwuwlfl! ..••. 2 L;wm, 

2. f! :1qnd1fo t;wfiq.n<J9f1hpfo pw'i.twqp ..••. 3-4 .t;wm, 

,'J . ''°' i"J m 1111u 1frT._fo.qp t; u1 ll'UJn1fJ JlHU I! .... . 5- 7 tf ti' , 

4 . fl 'I"'ltfo pwpJ.rn•fJJnL'i.tf! ••.. 10- 15 uJ, 

<J. m"ut1foubpf! 111bmp t n1fib'i.twu 1wi/_ qwpq.w9wJ u1r1JUJ

wu11/1~1 l.'wJUJqwprf:' 

!-J ,,p :r 'o fini l.'wJwp .\nqfo fiw/uw"{UJUJ{'UJumnLJf! ui,u,,ul 

/,{, 11w/zu•f''l iFzwqn•JfJfo pbppw.t;wi/_wpp9 w'i.tJfrlw"fbu \bmn: 

lw1/nrw~ fiwfu"f''ln'l p.mjubp L'i.t .\wJ<upi/_ntJ i"P"''l.'IPf,bf'l'• 

t; w,'J '"'l 't ifrf,/;f'I! qwJ 'lf'w'i.t9 /uUJn'i.tn•t•'lf!• n{'nfi9p9 t:L.UJn funp

'(J,f,f)i mwlfn1 t p.U1pJ.11 pbppt 

'< «n/;1 'i' 'l"'l_ J2wl1n•1Pfo pbppw':wi/_u1pfo9 \/;,,,,, qwmwpi/_n<J 

l hpLLi ./wr1' 4--5 utl' funpn•fJ1wJp, fouq 2-3 zwpwfl t:hmn' 

funp 1(wf'' 25-27 utl /unpnLfJJwJp: '/.UJ'I. 'lwf'1'UJ'i.t[! 1 m'i.tqnL

i.Ifr9 11Hu" t'.t l1ww.wpn1J bu qpqfiwi/.UJ{'' 15-18 ud funpni

fJJwilp. L. U1[IU1qmn1rw1fo1i J.l.tfolP ( Jwpqjnpfo) oqUnlflJwJp bpq

lf'" 'l J 111fi/1 qntl mfoi/_ U19pw' 70 X 70 utf ( 1.w JUI uUJw'i.tnt J 60 X 
rm ud: <:ln11ui/_npn1p1wJp1 l.fn'l'"'fi/_wmnpfo bl'lln' wqnu'i.tlpp 

::wmJ'wf, 1nhll_bpn1J UfUIU1f'WUUJniJ bf, 18-20 utf U1f'U1J111-

'fJr11L /,_ 15-20 utf furrpnLflJwJp tjinufo41ibp, npmbll_ f.t "'f!'i.t· 

f/ 1"J Mi funp'lbfin1. UJ'i.tqp'i.tbpf!t SU1t_pqumU1~1nLJ Ii. '/.11wumUJ

huF 1nJtf1wf'qfi wi/_wp1nn1J bu nl nLz, pUJfi "'"lf'PtP 15-20, 

fr;:;!i l.w1wumw'i.tn1J' Jfo1i1lL Jw1foufo 1-1!' Sfiqwpqfoy w'i.tJfo

?wu;lu .<:bmn Ii. u4qp'i.twqUJu zf't.wf.tn,J, JnLf1U1pwui.1n•p 4- ,'} 
0 !'{' Jbq U1fiqw1l, funf''lb'i.tfo'i.t y_pnLJ bf,, UnpJw1 UfWJJwu'i.tb

t11ul "'~qfr'i.tbpf! 10-12 opfos .t;bmn lf"ll."'J bf,, 

llfozfo'i.t UufowJnLJ k l.w1wumw'iJn,J i/_hnwi,UJu 1izUJuw-

1tn1/J-JnLfi n1'i.tfo funp'lb'i.tni t.f'nLJ (!I S U1fpqt1UJUJUnLJ y_pniJ b'i.t 

20-25, jruq 1.w1wumw'i.tn1J 18-20 w'i.tqwJ' J'"f'Ulj!WUl.JN<f' 

wu,,,,,J 600-800 tf3/fiw y_pJwu finf'JU11ni/_ : 

f!t'ln,f.tt[wtt t funp'lb'i.tfot UfWf1Wf'UJw9'i.tbt .t;b,,,L.JU1[ qbp"f· 

"'l'i.twf,l! 1:foJ'i.tw4UJ'i.t i/_wpfo UJwf .t:bqmUJpp'i.t 40-50 Ul 'lnJ • 
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wrzp, 350 liq Ul1W{bpf/>nu!pw111 iJ. 180 qq ftwlfrniJfr .fl[llf'frl/ 

( -\ jrJu W ftwfi "{ UJ('W[' lllW 9ntJ) J fr u// t/_ b q.b Ill UJ 9fr W J/r pfifJw9 • 

p11ul' 2-3 wuqwJ ufini9r1L1l1 BnqrwpwfilJ"'f' ufin,9 .twL dw

Jwuwft, unqnpwpwp, <bft111wpfr'b mwi/1u LL 100 qq NH4 NOJ 
120 ~q urn"{bp.<pnu!pwur Ii. 60 qq KC! (56, 61, 86, 97)1 

IJ.Jp11rz.2 t/_br;bmw9frwJfr pfi/Jw91111d "{b111p t ..:hmb.bi, "(' 

/unpr;bfijrfi i_<jrt/_wfi11w'liw ftwJ 1._Ulll<dfr t/_'bwuw111nt'bbpfr91 IJ.J'li 

~Wf'"'l t <jrt/_wu'1wfiwl ub. Ii. FfW['lfiwqniJ'li 1fr111wfumnt/_' !pni

'lurpfrn'!.nt/. : IJ.1u pwftinbpfrwl <jr</_LUfi'1111/JJntfi'fibpjr fi~LU111t/_b1n1 

7lu1.pn,u· <jrt/_LUUFf f'"'Juh1•f! t:: brtLU9un11T Ii. n1_ulLUsfintJ ( LUJ· 

pnuf) b'b, fruft t/_wpwftt/_wr) fnufrftl! wfu111w.\w'bnt.! 3 % -wfin9 

ur'lLJ.wf'lwuUffr l"'·r)"'JfJn</_: lunpr;.bu11i'b ftwt'"'l b.u 1[fiwul1 fiwli 

1; 1u'bw1l:u'b :[&wuw.111ntf,b11' pnw11y_fri'lil11 , tn'l_bp !.t LUJLfJ r 

</,fiLUut/_wJ- P'"Jufr mLr1b.H1•f' uftunuf b'b '1brz'libt Ii. 1._npwuwl' 

fJJwjptupfr Lu1LUwwft111/_ lfLU2UTf! .!zwftnr.J /;f, r)J11iJp11t/_' 

.20lp1/flw 1._ 1111/rntf, ptuJ9 " l 11lz , ptu'b rhp.ptu .\LU</_LU.p/t;; 3-4 

7wpw{J Wl1.LU£, 11/ttt{burzjr 0Jn1.Jp[! i_LU'['//r bfJl,pLUjl1Lll_/r llfLUftjr 

qpw (3, 86, 97 ) 1 

h1nplfbfin1_ php.pw '> w•[wpp U(hmp t l/LUUILUf'bl wpb.ntn 

lrzwuwljf;L , op-'/_w bpl111np'f ftl,ufru : IJ.JUfLUJwJ- b. wLJ.plrnm 

hrzLUuwl1fru b{Jbpw1n•.rz/r UfWpn<uwftnt[ilJnt'bp fr21inul t 15-

20 0/o -ntf_ (46)1 Swrfr4wftLUu UU2-n,_J, np111brz. t/_b'1b111LU9frnu 

zNwf'l' bpftwp t, ftw111wpni.l bu bpftn<, fruft 2LUJLUu111LU'b11tJ 

/, <{pLU u111wfi11ul' Jbft pl/•{!LU,:; w r/_ LUjl t }. wt/_ wpLU J- ft LU'bLUJ 

'l_w'bqt/_LUol' wHpwdbz111 t LUuJfr2w"flw 111hrzunfrnfub1 '1"f'JLU

pwfi U fJ11pl[ , WJ[LUUfbU 111brzfr t nt'fibu1rtJ bfJ/i('LUJlll'l.fr Jb,)

ftnpn 1.UUT I 24 JLUJ u1w<btnt9 <b111n ftLUf'll'l t sL'1bl, L1np1._bl 

b[JbpwJnirz./r Jjr'fi l ,f,_ 50 % -p (101 ) 1 

B. l~m.iuhrp ot•qwGf.hrmJ bpbrw3m11hrp wnwtwgmtif. m 

qn1mwqnufp !.. f.rwf.g ~j1qimtnql1wqwf. plln13p(l 

U11t/_n11LUpLU(' bfJbpwJnirz./;pp -':w'b'1fru1ufiniJ b'b opqLULLU

ftwu mLUppbp JjrLU9ntflJniu'bbpfr fuwn.'bntt''lubp, npnfip wp-
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. . 1. J [;'fi pntJul. l1buuwq.11pJni'bbn1flJLUfi f!UflLU9pniJ 1 

:rtLUlf/''l'IL /' 
f.:f!L rrLUJ"''LLpfr <jrJf1w~LU'b <LUmft1nfl1n1'b[! 9L'1b[nL nt'liwftm-

fjJ11;'ufi t: Pn1 1ubpfr Jby_ 'lf'w'lip ftnimwftqnul lu t::LUinnift 011-

,, ui'!i'i.if; f"n <J, npn'lip [!Ulll f;. IJ. . Ub1frt/_1uf111r/_w-9-npnrrft11J[LUJ/r 

/ 99 ) ftwpltfr t pLUdLU'libl ht•ftnt fuJpfr' l ) tu1fr'1bpJjrufr wp· 

·~,,wpfru ftLUJ tft'ln'lbu bflbpLUJnirzLUl[frp of"fwfiubp ( UfLU['q b. 

f'W f' 'I 'l/;'ldLUJfr'li JLU'lfrltfihp, qbrz.3.LUJfru p[[ilLU411bp /, LUJLb ) b. 

2) H ,rrp/i'b ftLUJ f;L'1nq/;'fi bp/;pLUJnLrzwl[frp opqLUf,11bp ( tpu -

1/>' ""'f' p2jrp_'libp , JfrJ'f'i'. l LUJfru zL11mbp b. wn'li )1 , 
. {J{Jbpwjntrz.bpfr wnLU2_LU9JLUfi 111bfl_/r ULUujr'li l[LU/J 111LUppbp 

(:::: rurfrp'libt" [J.!uUf·bu, opjruLUft, S. t/,. &t:_bUfl[frLLUfi (96) q[!in ·· 

umJ f,, np FfpLUU9 LUN.LUl_LU9JLU'fi [LUPNf'LUUTnf'frLU t t; LUblffruLU

}u1t d I'l"i111 J•/rLLUftjrp ~LU'bLUl_ ['J'/rP.1'• jruft /}. 'J.nJll! (109 ) , 

t1LUt1iJfiwuppb[nt[ bflbpWJllL'[bf'fr UIILUl 2_ W911 1 Jf' Jjr ZLUf'.f! 

t " '! Uj,(1/1 LU(':lwL11'bLpnLJ, bftbl t 1u1L bqpLU4LU9n<{Jjw'b, np 

'i l " " 'i,, .f! LUrtWl_LU'bn1J bf, tUf/1flb[LUJ/rb pJ'frJ''libpfr "{f'"mn1'1[LU'l_· 

:J° t'1 JflUf t 
c} w J w 'iim ft;,, ft fr9 "I LU mft lpw 9 J LU J p, bfJbpLU J nirz bp fr t; jrJ -

~1 w f1 w J1 ftnJ1'fn'bb'burubpfr ufr'bflbq[!, pfr11,pjrJjrwftLU1i LUJl IJLU-

1, li_ :i r u: '! Jtt /f.t Uff'"Bbuulpfr <· bL11 .Jjrw.ufru, l'u[Jw.'ilniJ t Jwu'il w ·· 

:i/1L1•LUtJt[wJ t::wtnnLft ppfr2Lbpfr tJ/{"'"'""fltnqJLUjnLJ1 IJ.J'7- 11l/11ifr 

P?frz :rbpp ftLUf'nfl_ b'b q111 fir/_bl qw'bwqw'b opq.LU'bub11fr ( mbpb, 

}J'' 'l r; , ), I ,} LU 11.P It J "I U1111 rz ) UI ufr J.fr 11 !JJ9•/111 u <Jn""'-w J-pf, LI',, I ti' 

( 95 , 113 )1 
b/UpLUJnLfl_bpfr ftmJ mbpu1bufibpjr, npn'lip bflbpLUJ"''lbpfr 

il111n 80 % -L bf1 f[LUqJ111J (97 ) , wnwp_w9Jw'li p'liniifl/r JLUujru 

bntJ~tLJtbu l.4LU JjrwubLUftLU'b ftwl'J-frp: LLUJpbuLUf[LUfi b. wpmLU

u •_;;\ Jiu 11 J w'fi q.jrtnU W ft·LUU·U (; ('·{! W n.UJ J' b'fi [!Wl h[ U1 LU('[' bp t; /r
"f n {J b 1£Uh (1, n1inLp ftwpbtfr t pwdw'bb[ bpftni <jrJfiw4LUu 

fuJpjr . 
1 . U.~!uruFwtnWJ~b mhumpJnt&, l'"111 npfr b{JhpWJ"''lh

/' ['U 111nwy_wfrniJ bf1 !pnmnujrY1fJbqfr LUrtUJ)''fiLUJfrb UjntPbf'fr9 

r' 7, 47 , 56 , 70, 75, 75 , 99)1 Opfruwt1, tubpf' b. U.ui,wup ( 7, 56 ; 

bfJLp 1u J ru 'l_b {'fr upu f1L 'l_/r t;,.LJ J UJ {' fl['"{ bu /;[LU f, J nLfl f;p'fi t; ut

J 111pn 1J w9b111nfitr /, .pwswfr1LUfJ{h/_w1frL LU['1H/r'1l!• npnfi9 
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/11ww9tr1.Fft9 wnwr w Lnu! f, µ - Jb/Jf1l~{'ninnLwJftL "'l'1l, .t;ft'l 

(11wJ ft 1lnu111lL J, npL Pf' ' ;bp[JfrL /umwLwln1f uinw2wgLtr<J 

~ q/;1iwL/10u U.u <l,,zfrLwl1Li.11 (52 ) 4wpJnul bL , np wJfrLn

{lfln1.Lf,11L /,L '.'wb7ftuw'i1nLJ WJb l1wwwlfr'lwmn11Lbp[•, npnL9 

l.- h114wJnLfJJwtfp fot1w4wLwLn,J f, wgbinnLfa jumw
9

n<Jf! .[!W

g wft1wiJfJ1[wJ/1':.: "' i'7L <:J17fa .\'1m , "!'!! <wL'lr11,J f, fr'lnUfpbLfa 

w n w i_' '-'-19.! wL[1' ft u !1 ft 'l ""ll' l L ft b 114 FIL Jn l l4 "'LL hp ft fa1ww9 n<

d/:,r1 '; L 2 m '" fl J u1:! p 4w fl 11 'l l L w n w :_ w L w l m hp Uf bL'ii bp
1 

, 2. Uu1~mwl1ni gm J lif. mhun1p,1n1ft. " t•fr ftn'lJLw4ftg'iihr'l! 

'!,'" iJ n u F H , n !' m /, {' Uf /, L!1 hf'{' ( bfJ l t, w .' nuz hp l') 11 /1!1 fl b 'L'[. rnJ 

l :.: !Jll[ ft mw 4 n: 9Lbp /1 ,\ brlf!J w u L ,1n1p l 1111, 9' 1111! /1 u n fl/Jn<L lpft !J 
( 37, 49, 57, 58)1 

.fl . ' f. . ~ 1t·1 i{~ w 2'ft1.11.:, m1:. 11 L[!',, f;!' l' 91:1119 bY1 ww ;.ft iu, :rtp W/U 

P"{"l' 1'{w j J w 'f.,'j,f:,f'f'1 npnLp phpnt1! bl: ul!1ftww4n<!Jft -{; f, 'l~
tfwL11' LU[wumn,,f l L p ntjllb[utLJ bfJlpw!n''lb u1wpn1Lw~nt
/: .1 111f1 t!bJw9JwL(', w1ufaLJ!L u111ftmw4n,9 Jt -S.brzpJwf, hJntflbp 

'> UJu'1/1 uw9n'!. " ".'ft '& nflfln1Lhpftg uftLfllqt/_11iJ lL !1[JbpwJn<-

1l /:; f' ft 4w 'LJ /• J f, _e J' w 1111rz l.lft w,rrHfl JlllLL b p' mbi1111 bL ';,/, f' {op fa

L w 
1
11 L l J 9/1L wJ ftL nfl fl t/_/19 [, f;-w J ft L 11 4 wp w qw fJ{Jt/_fa 9 f 'ILf' Ii 

u1Jr. Lftw~ wl1pu1U1bl"' 11buf{!t1tU l[wpn'l f, uw Lugt/_ll P-gpJnl 
ml111u1l'i1p /, wJlf1 ): 

t. /;u11np'u11 (J 11 ) , n1u111JLwuftpbtm[ wwpplp Lr
11

/Jbpft 

"' q'!b9n1fl!n1Ll! LflbpwJnt'lll'ft ''{wpntLw4"'f1JwL tft1u11 b'l

pw4w9pl1 f,, ft{' l[JbpwJnLrzl11ft pftnq.bUbrzftL JwuLw49niJ bu 

Lfti1Lu1fauft :/>l111!lumLbp, frL ;_ 111faufrp W'f.ftWwJftL LJrnf1wif.n

/uwLw4ft•fJ1wLl! ' flwmfr, f!UW ;;b'lfruw4fo1 bfJbpwJn<rz_lp 4w

f'"'l lL wn.wpwLwl WJbUfftuft UJl1l/Jbpft9 1 n1111Lp qnJwgll lL 
tuqnmtuJpL uLf17wnnL/JJwU U[pngbun,J1 

b[Jlpw!n''lhl1ft :/>fa'l.fr"L" 't/iw~wu ,,_bpf! P"'J"P 41wupn,J 

UnLJUll/hU [['pt/_ U/Ui{''l_l[wJ- it : U.Julnb'l 4wL zwm .)frUfnfJb'l.Lbp 

"- 4w11J-ftpLlp 1 2.bww'lninn'lLbf'ft Jft Jwuu w1L 4wpJ-ftpfrL LL, 
"f' h{JlpwJnL'lhf'l! llfLUZmUfwUniJ b!J rn<JU[! 'l_LULw'l_wU ;;fr
t/_wL'1nL/JJ11LULbpnt/_ t/_wpw4t/_bln<9 , fru4 JJnwUbpf! qmLniJ bu, 

ft{' Jw'lft4'ubpfr <:n.url! q.pwt/_ftlJ f, ilfatwinubpfrL /, WJ'f dliftt/_ 
Lu1wum11iJ if..~ z nmJwLl! {113 }: 
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l t:fo~"ll' ( 120 ) q.u1Ln1J t, "I' wu ;;Lwp t bplir1w1ni'lb

,, 1,f1 1[bt""'ll'bl "[iii.I, Jfa wn.wLJ.uw;; wutn<~ qbp, npnt/_;;b.utl• 

;l: .n wl.-t> P"'Ju/1 tuwf1 ,pnul ~wwwp1HJ bu pwq._Jwflfr'l .<p111.L4-

1 . j,,,, ~1i,111 {. U.L7nL11f! (103 ) bupw7{1niJ f,, "P hfifbpwJ"''lbf'f! 

·:,.,I .r ;; f1 7"" n u Lnb 'l J,11 iJ /;,L q.tu 'l. UJ ! fa u .fl LL' 'l'" up lL w .I ·7 d,, _ 

; I i.' I ': UI f''I w t/_ n f'" uJ lip LU l hp·J1.1.1 UU1 ft-S. u.; Lu r.L UJ l' UJ L UUf Pl' UJ 9 !• UJ~lt 
, f,lum fl-. 9-wmL:/>nulJfr (112 ) 1 4lLr,iwuni o,nq.wLfo'l.Jfa t:np ·· 

J 1 'j1 11 .~ i1 /1 '1. F"'!ubpft bfllpw,l"' 'lbf'ft ·~'1LUf[.'/,lrwLlpfa J fa t h. q.n-

1,,, p 1n1 L raY1fr h Jwun</JJn1L l1wJ wLm1nqfrw1 blJbpwJn1rzlpfa 

'.'.1ifuif111111q.frwliutU '1bpU 1 [•UUt '>'b rzp f1w/1fr, 4wJW UniJ t up1u

)1r;11r1 11r1 11pwf1p u111wuwnuJ bu P"'Jufr w-S.f>L, Jw'lf1:fwUf!1 

,1111 ,,;i.:1Jwlif! , pw'l_Jw9JwLl! h. WJlL : 9Lw1wJ- WJU pn1npf>u, 
I • 

r: . :.'. ww 11f, /r-11Jfflr ( 116) q.mli rr ul L 11p ftLi.Ufb" 1,pbpw1n1-

rz bl' fr J UJ 1L U/ bu tL W[~ WL n fa 11Lb l'" J 4wnLl11d1 fa "- b P4f'"P'l lJ.J1fr~1 
,)wq1."w i1 p nwwl[wU WJL L1rn/Jbr1f> qbpf! tf'fri/_ UfW[''lqw(J l f, 1 

•{ . U. Unl;11111t/_r• (84) h t11pftzLbpf1 1 n1uniJuwuft1•Ltn1. 

1a " ' i'Pl' I' pn <Jubpn<J w14wl'1fr'1Llpfa n i b[JbpwJn''lbf'f uftu

/11 11/• Ii. ~ nunw~Jwu "''l/1Ulpf!• l4bl bu wJL h11pw4wfJn<

f!Jw!1, "!' f1111uL9 Jfa-::h. ftwu zwm LU'wL11L/JJn1.'£Lbp ~wJ wLw-

1111tf11uL./; ;11 r"'.19 i pl1 ~ u;bu UfU'1n1J .f, ~ b'lfrLwltf! • 11tumJuw-

11 /r,nt/_w,} P"l"l' pnLJUbf'['i 11ptrU.[! UfwpmLw4mJ bu b[Jbpw

l '" 'l i w14w l nft'1Ll11 <:wJwpJw i_bL 111wpmLw4mJ1 

" \. 
1 lmr11mrnt.] r )unrrlhG.nt hpbrw]ntq~ liwmlimp.iml.Ghrp 

h. ~J1rwndwG pGwqwtlwnGhrr 

k'"f''llun t LpbpwJ"'·'lL' umwumJ bu £!fttjuft t/_b11bp4f'JLU 

~ u1f1wl •twLq.t/_wJ-frg, !_pwJJtf1 '1"l"l' l frubpfr oqunifJ1wJp , 4-5 
d /J!1n{npm -i>LzJwL mw4 1 f!um t/_w'l"'9 f'UpiLt/_wJ- dlibpft9 
1.lbqfa, flftpniJf!, "l'l! ~wwwpt/_niJ f, 1 ,5 Jud Jwi/_wlnt/_ Jb

m"''l.JW 'llwuwJ.L. uwpphpftiJ 4wJ Wbf!U'f<ww q.npJnrzn1fJ JUJU 

wulwpwwuh11n<J, ml.in,J f, Jnwwt/_npwll(bu bp~nt JwJ1 f!U'f 

"f'11LJ wriwpfrL 30 f'"''lbfr [!L/Jw9.ptriJ fJnpt/_niJ t wilpnrzf 

lf1b11w111''lP 65-66 , < w!."P'f 30 f'"UfbmJ' 25-26 "- t/_ bnfru 

•fl4 JwJn,J' Juw9wJ 8-10 %-f!t lib~ qfrLnq.pwJ bpbpw-
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.1nirz umwLwtn' '>wJwp owfuuqniJ I; J11mw1_11pwUfbu 338 ~'J 
qn[npz/11 l.ntU.f!p flnpJw'i, rfwJwLwft fu11p->11tp7 I; znpqn,J oq~ 
znwqnr1obl JhwL4!,,,! 9w'ii9hp, 11pnL9 wnftwJ"'fJJwJp ~hz
mw'ii1"J I; 'Jl1[nf'Zn' fJw'/1wL9nLJf! qw'iiq.qwofa Jbl Ii. b/l-hpw

i"''lP htw'ii.f!l! JbJwLn,,J ~- 10-15%-ni/_ ( 97, 101)1 

uf1bpwJl1lrz1' btwLn! un1_npwpw1, ftwqJ,,,J 1; Jnm 0,1-

0,23 (!bpw'iiufow, fJ.lJ11iL111L, '1npufo'tw, IJ.[<Jpp, Ul/l.lf )t ll.1L 

pwqwftwLfoL 9wop I; Yfosh/1wJnul' 0,070/o Ii. .'blnf'fo'lwJntJ' 
0,05-0,08 % (99) 1 

f!Jf1p111111foul! l.L74wumwL11,J llzw4</_nrz 1[wp7wpn1.Jp /unp

'lh'i.Mi 50 ~q owrz4/r9 uznw9bl I; Jnm 145 q (0 ,29 % ) b/Upw

.J 11lrz , n f' I', l! uzn .t; lu1foL w 4 fo, In! w'ii I; m hp LLL b11fos u znw !J'L wofo L. 
f.'um Uw1[bup Ii. 11.Lq.[WJp ( 121 ) ll.1dfopn1J pbppw{u1 -

i[wpfo9 { bu111 pn11ul! (P. g-raveolcns Ait) u1w 1:11,J hL 2·J 

dwJ' ;_•1pu1Lw[nt Ii. owi/_wtni/_ 1pnppw'b1u[n' t;wJwp1 fJLpw · 

'lf1it1LJ I;, np w JI! d w J111'inu4 w J/1211 9 .. .,,J zn bq/1 I; 11lf1bJ111 uf 

flb/Jlt .y1hpJl'iimw9fow Ii. 'flJn1ftnqfo7Llpp IJUIJj!'LtJntJ, ·npp t; (;_ 

mltwfipn 1[ 1111[h[w'ii11tJ ~ bfJbpw!"''lfr ''{Wf111LLw411t/J1n1Lp mf; .. 
r '1J, bf"" ,r, 

t/.wp7w1w'Jf' fu11p7l'ii111 hfllpwJ'"'ll' ( Oleum Gerani, Es
sence de Geranium Rose. Oil of lfo3e Geranium), wLq.n1

1
'ir, 

'I h 'l L w 1f 111L It w .J ft w'i1 w;_wi/_ niL, 1f w f''lP t; nm l! t; h b 9 Ln'l TIJnt

f' W Z wprf { l,rz.1,,4 I;, npp !/>pqfo4w-pfrJfow11w'ii 411'iwmwLmZ.,lf'f' 

uni/_ npwpwp •mwmw'iit/_ niJ lL .t; b1nlt1wL uw{ JwL.L lr1111 J' u1h 

uw4wpwp ftz/.11.[1' d=0,890-0,907, pltbnw9wJ 111,1ufo 

"{mmilwL wL41111Ll!' 1.0 =-6°-fo9 -- 16° , ph4JwL 911i9fr· 

ll! 11 0 = 1,4610-1 ,4720, PPim1foL P1''1!!' 1,5-12,o, bpb

pw1foL fiJ/.i/_[!' 34,0-99,0, pwp7 b,flbpLbpp •qwpniLwftntfJJnL·· 

'ii[! pum qhpw'i.ifol'n•fo'lLP·Lwmfr' 14 ,3-4!, 7 % , tn'Obtfon<-

1fJ1ni'i.il! 70% -wt:n9 t;,f1fotu''IPf''"'mJ' 2-3 aw{ wt (u,
1 

.. 

ufr'i.ipL' Jh4 Jwif_wt 70 %- wLn9 !;Ph uUfppmniJ [lllO

<{ntJ I; 2-3 owif_.wl hfJlpw Jnuz ), pw9fo fou"f wLw ftw}1 

Jl1Uf}9 : fJp4wp dwtfu1Lwft 11;_ b.fozzn U(w \ h11119 hLniJ 

I; bflbpw1mrz.fo o"fm.foftwftw'b w 141mfo1[11LfJJniLf! L. hfJb11Lb -

1'/r u1wpntLw4111.j]1ntLp, pwpdpwLni,J ~- znhuwftwpwp 4zfonp, 
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[J[h/_wJpb fl/it/..l! L. nL!/>f'w49pnfi '1nf'<}w4fi9l!' {wi/_ L. &fizin 

1qw-':1qwLi/_w'1 Jnu1./i nf'w4l! pwpJ.['wLnLJ I; L. WJL 'lf'4t/..n<J I; 
f, 11 p fJ nt•i/_ wt} JnU[.p fi Jn 1pw .t; LU m1n4 4 wfi tn lP -':nm p 9 ( 113) 1 

•{ UJ f' ,,_w rn l Jf' /u !lf' ,,1; fl JIL b fl br1w J null! .t; LU L '1-fr uwfi nLJ I; 
J.,'pi.ffn.u4wfintJ wtfil>LU·mfi4 mbpu[hbLUJpb •t1Ufp{'tnL·bf'p' 9pm

pnfihuotfi, qb['wLfiotfi, ,pfrt_ ,pwLLUl/nL{JJwJp [pbw[nO[p /u•um .. 

f, n L[' '1- • n f' fr J bl tu J'l- L Jnr.fl bf'f' qm.fi.t/_r1LJ b Jr J b<} J w u w J p wq w tn 

qfr&w4,,,J , U.1u LntJL /uLUnLnLf"'l-l' { rtn'Jp'fiol LULi/_LUJf/ 

ft wq_J r1LJ I; bu: IL ii_ Wf' 'IP b fJbf'w JnL'l.P -':frJp[!, n {'nt[ L. 11( WJ-

,f wLwi/_n[' </_wt} I; Lpw'fi9 -':nm fr ,f,J LUb n i p Jn LL('' w JUut b'l./•!J ft. 

"' '"' f''l-bL llL "- Ulf''JlU f!olll J f'' "-Inf' '1-LU Jpb w Li/_ w 'jJ/T , J l! l 

L w J w nn m w 4 p L 4 LU('•W '1f' H,p /u n /'''1bL TIL b/J btr LU J :H 'l.f.' 

4 w q rJ n 'l -': pi.fLw 4 w'fi UUf p{'tn Lb f' p Jn lb 4 n<lJUI {' 4 u1nn1.91[ JJJ <} l!f' 

U !/>fr qfi¥ W -ppi.f fr W 4 W 'fi pfi n <J fl[! I 

1. Bpmrn&bnot, C1 oH2oO 
( 2 ' 6 - 'IP ,J b flp l 0 4 U1 b L-1 - 0 [ -8 ) 

H1C = C-CH 2- CH 2-CI la -CH-CHa- CHaOl I 
I I 
CHJ CH3 

l w J"' L w pb f't/.. b [ I; Sp Jwt. p IL {;,J fi'l-m fr 4·n'l J fr 9 18 96 /L 
ITJ w pq_ i/_ bl I;, n f' m 111 pp bp b}Jb f' w J.nL'l. bf' nLll Uf "'f' nifiw,4</_ n 'l 

9pwf'ntbll"ll! -:wL'l-fiuwLmJ I; a IL ~ J.Lbf'fi fuwnun<f''l-' 

lln,tb4n<LJWf' 4tfinl!' 156,26, Hq}t~w~m& .fiwm~m-
pJnLll&brp. bnJw.u lbf'Jwumfr&wL[!' 225-226°C, d 1:;

0 

0,862-0,869, OD 1,459-1,469, O:D -1°40' 1 lfb4 <}wi/_LU[ 

!JPinf'nLbuoll! tni.ti/_111J I; 3 - 4 <}LUt/_wt 60%-wun9 l;fJ/1t 

uu1 ppinn1 J, l.fazb 91.iniJ I; i/_ LUf''l-P -': nm l!, p w J9 wr/_ Ltfa bn'f'!" 

pwL 11bl'wLf10Lfr \nut[! • 

2. q.hrwll}tot, C10H1aO 
( 2 ,6 'JpJb.filfato4 mw ,,_pbL-2 ,6 - o i-8) 

CH 3 = C-CHa-CH 1 - CH 1-C - CHl 
I " 
CH, HC--C H20H 

Unwifau wu'fwJ .t; w 1muwpbpil_bl I; fu.n,.,,_buni bflbf'•u-· 

Jn•'l.ntJ ~pUtn[p 4n'l.Jp9, 1879 {J.i Swpphf' Jwq.niJ niLb9n'l. 

Jnt'l.bf'n<J 'lbpwLpolf! LraJLUfbu a L. ~ J.L.bpfa fuwnfln<p'l- ~· 

10 

HJ C "- C , CH -- Ctl 2- CH2 --· COH-UI =C H~ 
H c / I 3 

Cl I~ 

~pl1W[TIOJLI t;w1m'uwpLr1t/.ht ( 1853 {J.: bfJbpWJn<'l.bf'UUJ 

.; .,,)n1fr·111n<J { d LL . I faqnJbf''ubpnt/_ 1 

lfn1L4nt[J l''f' lllfrnl!' 154 .221 

~·hli lJwi1wf"1 lituuil1mr .intf.f.hre. b nJwt. f_ bf'J':' "U: fr& tn'titt' 

1f; f) -- 200(0' dl 5' 0 ,8666, n'Jo 1,4623, GD - 1'7 ~ .J1 : 

V}tdi11uqu1r1 llluw~nipJnLr.lihre. {p'uwtn"lf' uwnl! UfWf· 

,:.,, '!,l.tbrrr u i Ji1 r )imfJ/Ji/_/1 \hm Jzw4htfru umw9t/_·mJ I; q.h{'w

~1f10 .1 fr, uhl'o:fa L. mbp•'ffrlthoip fuwnun<f"l- (16, 113 )1 
lf/1pU1'1'fWffr'lJ zn<4WJn..J i/_Wf''JlUf'!lLJf' funf''JU'fini b/Jbpw · 

. . . l J I L 'ubf'L pwpdf' IL Jb'tifl" ~' -:' '" 'U' '1uw':wm1 n< ~ w .qwm .tJ•lf·l'f''m. /' · 

,, f, "'nu fr 9 LJJ .ti' Uf lU f' n< 'u LU 4 n l{J JU1 J p' fau q w 'l LUJ/1 ""I fa f'U1U bl' fr 
t!'ly [!Uut 9frm1rnLLuo1p L. 'fbf'LU'tifaolfa LUn4nuw1p'ii Ufwpniuw

l1n1.fl iwL, 111' 111[ t: bmL. [!U'J .t;w'u.nip U"ffal'mmJ np(!tn'u Jbc} t 
!J ,~ U I rinfiL ll" :fa ptu )i Lil 41!' w JU(!W 'u p wpap I; h fl b pw J!lLllfa "I w 11-

·'I> 1"' .r br1111 J/•11 Ltlf' JLpr , 

Swppbp bt•4p'iihf'n<J wptnw'Jpi/_w<} funf''l-b'iin< hpbpwJn<-

'l !' f''"J 'liz<f_m.t u"fpf'mt.bpfa -':wf'wpbf'nr.P 1niL[! -)bmL.1w1 

:1 11111n~/,l'j, I; 11 /;{'qwiw9LniJ (114). 
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·'f</;u'1um (Ofohpog717'1,ifl') dpmFeJ1u'1m'1,m<f f'll' 71m'1, ~ rw'1m11, 

ruJmln tt,f'[J :lqp tt,mitf1UJ'fdm'1,1uFhJm ifplm'1 lql•fJuhmm 

.110 11,q Luilm'1 if11,uJu 1Jq11,litJ11,·mm ,JqeJwF11,mLmdmli Ofo9-g 

• p1u'1m'lwilmhr J11,ufm£1 fmGm11,p umq:, GtJprnJueJ' ij1nuf 

mJ7fi7 l'j nqln11_/rn •Jnfrnd rJmd nq/11?11,tJ 111'1,'l/,Jun/ Jfrnd 

-mLJmp Ju '7q7rm '!'I Gf1ufi i/Jq'l,'1,1uftJrntlifnmlf,p1un1u 

1
{t8 '9£ 

1
9fr} 

lmpm:_,. tt,nrl'Gmp'l,hm 'tt,ml'Gm'1-i/>m•/r 611,mJ'l, pwpftlubmmbo 

, UllJj tJJ711Uimtlgf.fq lfm -J r•u7rBm11,1/dpu'1 7.ml -J7p 1f,111F£/ 

rn'1lpd 71 11,mFfi1uJqdm1f,1UFhJm tjb'l,'1,n 't/11my.o '!'11Jim'1tJmqp 

-nu'1 ~ prnpfJuhmmbo '!,'/Ju'l,Fml r~F'fl :1qp tjp1ml1 tJil'1'1,<fi/lq1~ 

fllfO '1mn7m O!Jl' mup LupJLmmilm prnrpuF!!/lUt/Jl 'lm'1mm 

r;71un 1 p1u11,mp JL1ufm,J'fe/q rnr,,qLJunJ JF1uJm1iJm'f. 

r( lOl '98) ffJT/f '1,t/fm'!,up/r;71•» t/'1,mlll Lqm Lqm 

r;Jm Ju '7ru·1'jl/Ul'fj 
1
J7tt,'1,11Jf£iwfmt1111mmif'1,m6 '11Uurm:_,. 7'/f 

1:qmn Jmpm,'; tjJ'l'l'l"tlm'1 ~ p111p'1Jmlm11m GuJif!' ij1lmi1'Tm/11 

"IJnJu l''ll.r ij.pji11171Jq M'fl •ftnp'!,mdm?,,/min 'i,'{7 117111•;li JJ711, 

·um-s-mmln rn1'1""frlnilq'1mnJutfi ff{T/f 'lt/fmlf,Uflfl,'fl'il '!t/'!!{hJun/ 



11.wrqwµnqr tuurqhliuL 111rsw1p·nri1uqwlilll ftp1dip 
l~lll!JOP JW ii l1qr lllljD (i l) qmjp u1 m.lli'mli lihrnuJ 

lwJquiqw'ii IJ!J2. r1famn1/J1nt'iiLbrfa wquu1-LJfaw1fa wqpnpfa 

t!fawqwu "{['nI'lbJLbf'fa ft 1:faf"fl'nu1nLfaqw1fa faLu:.-,/1U1r1Lmf1 

1/1n1rdw q iu J wL I! qui 'ii rfmJ !,· l; [' lLw 'ii fa .; w11 w4_ -w [' lLJ ur JW 'ii ~ w J

[1UJ J u1u11ui, fJ.pwfTWUIJUJL ifWlLnllLJ: 

u.,, W/IUJ UJ JW I1 'i wzin I! J n p'ii far 4 LfaJ UJ JW qwY1 ljl UJ JJ UJ LY1 /;. 
pn•/ zuJLn bUfUIULnw rfn11 ~ /unp'fb'iint Ffllnb w6fa nr r:,•W[lljUl,'J

JwL b. pwf'dp npw q fa b/Jbrui J rwzfa ft nLLn wq J wL ;: m J w I'• 

pLni{Jwqp1'.n,J t ':bmlLjw! 9n19.ui'iifaz'iib1rnr/_. ~n1[fa Jw~b11 L 1ni1-

p fa !J 'ii[' w m w [1lL! ~ p/1 J fay.faL pui pdp nifl J nth{' q UJ q Jn tJ t 85 OS 

(800-1000 J), uiipfa ·~ pLqLnLJ Jufaum l"l'• qn'iiwfatb'iimwl 

lufaJw1nr/.1 lf{J'iin[npww1fa'ii u1l'l_n1JLhrf! quiqJn1J bu mw11b

qw'ii f!hrpuJL'iil! 200-300 JJ, nr1n'ii9 JU Jwu'ii f!L4'iir"J { 

•lw 'l q.wp L w 'ii{' 1 /J.J UJ rt{' pL np "2'ln1.J t l n [' lL z n q. ( J fa L £U 

40-41°(), wp.bqwqLw1faL 2wm puipJ.f' nwf"ffaui9/1wr1/ 

(1,46~wifuJ2 ), .pfa( wJUfwJw~, uinui'ii9 wb'l_niJLbrfa b,,_w'ii1u-

l1nr/.1 !lJnw'iip y_bpJuiumfa6uiLf! .;faJLuiqwLntJ 1faLm.J ~ 

'll'"Jfa9 9w~p b. qwpn'l. t '>'wu'iibt JfaLlb. -33°C 
9/1lfl n1,p JWL I p.,.u J!J u;J flUJ L UI J fa u Lb rfa I' UJ [' J.p lb /1 -

J w um fafiuiL fa zLnr</1r/_, O'Jfa muipbqwL Jfa2faL lbf'JWJ..JUlfahw-

hf! l1wqJ,nJ t 11,0-J 1,8°C, 011-fa .;wpwpLpuiqw'i.. Jfa2faJ1 

Ju.nLw1'.niPJniLp' 40 % , fauq wnw'ii.!faL opbp w1L fafLntJ ~ 

JfaLlb. 15-20%: 
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hln I' rz.Mlf1t wL.; n '1. UI [' Lfl UI If{'•;, i{J JW J1 "'n fl J.b pn ul J 'f['UIL !J 

!n
,< uo[hm1al11wL J;wJbJuimniPJ!nJ1 hUfwmwqn1'.1 oqtnw·· 

111 f u;. .. u I" 

J f;, bLn n·iwnuip, q.fw.pwr+30% 1:pwpfuw1.faL /uwrwJ, 
Tffl{I 'i. F T <" 

, -!- 300/0 111hJqw b. .<;pwp·Juw1'"L '"'UJ{'·WJ 19uiLJn1/Jh-'fl111pn•[' ' ' /' 1w . 0 

r,nlip Jfr 'ii 1u .l.npd t. u /, ur/.b LI!, ui/um w.<;uiL1'. bl bL 0 ,5 Vo -
f1['1 11, . .. ) '- '1' /' 'j 

"' ti,, .'i 4UI1fa/11J fa Ufbf'J wL quiL w Lfl fa I 2-3 % -w'ii ns /.l} '1. w[Jfililf1 

1
1
,
1
,. iJ 2 % -wLn9 !j>npJwtfaLfa [rll~•tltJ/J'tib11r14.1 2.wJtni1fa t, "!' 

1
ff,

1
, l!flllJ'Jw11LbpniJ qw[''fW['nLJ[' /unp'fbfini mLquiL1n1{J l1 

111 ~Lr:if niJ f, y_LpJwmLbpniJ' qwrLwL[! '1wzw11tJ wLqwp![ 

ft /JJ u;"; 1,b l n L L "f lU m w q n r/_: l/J np.!wp q bl bl1.p L w b. in L q wL J 11i/J /1 
wL~"tz w'&b9Jw.L b'l_uihwq[' [Jh' 01fLnU1ljnpd1'.w~ [9U1hJ't1L{Jh

f'/' if..t""' /Jb' ,:;n'l_niJ ( umnigfai_nul)i <Pnpdwr1qL[ bL.p LwL 

''"' f' 'i. i/i1 ,,, fa'ii lUf bu _.; n'l_ w Jfa'ii , ·w 1Y11q bu f,l _.;fa qpnUf nh faq w Jfa 

'-'1 w j 'r :.u i.; 'i..bf'"' J U-i{'J w muiq W[ UJ~ U1 'iiqfaL bpp: 

<fJn,n.! w pq 4. bl .b'ii l'{W JJ /,JJ L'iilr fa -<: b UI b.JWL Lfl wr1pbpw q.L bPf.'. 

2. : • • . • • • • . . f.n'l.'"I/'~ 

3. '1£W.f""l'-f- ~pwp/11w;p'i. /t<"'f'""f. 
4. ,IJ J> , • 

;j, 'Ll"'{!W(' + "f./,J'fw, • 

a. , ,IJ 

7, ~l'"'l'{""'JP'b /uu•p•uJ . 

~ft 7 pn"f."'bH 
~n'lu•;p'i. 

i',ft'1l'"''ln'i./tft 

'n'1"'1r'b 
'f"lf'""ln'b/1y 

fl. , . . . . . '"'l'"Jr'b 

9. ~"'l (umn•.'lh.J. i', P'1l'n "I n'l1[iy 

10. ,IJ ,IJ ...... .. '"11"'1r"' 

, 
,lJ 

, 
" 

.> 

JJ 

U. JU ifa nptlfa pn[n p Ln wpp bpw qLbp niJ mLq uipqp qw u1w -

rl•1 l'iip 40X40 mf Jumn1fJ'1wJp b. 4-10 qpqLn,,_.,,,fJ1uiJp : 

r./, b 'fl ur w 9fa w Jfa pL [J w 9pn iJ r/_w [' 11-w pn 'JI' Ju np 11-b L ni UJ ~, • 
:; n 'l J 2w11 rlLj/J n iJ o qm w qn pH L bL.p np n zw q fanp bL i/i ti i/i n /u -
1fn1i f1,,utiln1'. uLL11-uipwp tni~ni1fJLhr, n11.nhp qfapwnr/.niJ bY1 

'!fa m 11 i[J ! n tL ~, b ('fa w q w 'lbJ fa w Jfa w q.p npfa J fa w q w L U( ['" p[b JL L-

1' /1 lL .<:/1r;pn"f11Lfa¥ui1fa faLumfamn1.mniJ ( mb' u r/_bpf' pbpr/.w •> 

lU'[jflr UUJ q 1-p )t 
Utr11.9nulp lrwmuip1'.ht f, qw'l. guipLwL[!' opzuqwL 1 - Z, 

U1tln.t11 11L1' 2-3, faulr wz'iiwt!!' JLq wLqwJ: 
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1. wJhJ WUJn•fJ 1wfi 1'wJ wp qw111wpq w6- q wp'f-wpn'Jf' funp

'lbfinL .\n'lwJpfi JzwqntJ/JniJ ( u111nu1ftl.n1J) u1w1'qwfiqhl hf, 

wqpnmbfufipqwqwfi [!fi'f-ntfiqw6- qwfinfifihp[!, ftuq .\"'ll! UJU1pwp

mw9if.ht t wqnmwqwfi, !Jinu!finpwqwfi h qw[pn<Jwqwfi UJLU

f' W f' U1 W f, J nip bf' n "-I 

'l.q. 2. t\wrqwpa•Jr }unr11litnL mgq~gh.r(I pW!JOf'JW 

6~qrn"lnC.~qwJnUf mC.~wrqnnl~!J lihmn: 

</,bq.bmw9frnfi zptwfin1J brbp wfiq.wJ' oq.numnufrfi, uhUJ-

111li1Jphppfi It .\riftmhJphppfi, ijinptlp pn[np mwpph11wqfibpri1J, 

nprizbl bfip if.wf''f-WpntJ[' funp,,_bfini mbpHbpfr h 9nqnLfibhpfr 

lf2nw.tftL -':wrwphf'nL/J Jntfi[!, bfJbrw1niqp UfWpniLwftn•f11n•b[! It 

Ji f'w qri<mwqJwiJ 1f-pbwJftftwb mbphiJbpnul nL wJpnq[ pnLJUP 

if hpLrrlfl' JW q_wfi qt/_ w6-nul 1 

~'"'if, dwJ4lm'ilhpntJ, pn{rt[' mwrphpwft1Jbpfr9, t/_hrsf'lt 

f, f;p Lw/, bfJbpwjn<qp f,J,,,zfibp' 'lf'"'f,9 !Jiftq_Hwftwb .\wurftnt

fl J'" f, b hp b nt /!/: J pwqw b ft w q_ Jf, "' utrt J'iuu u pf' h[nL .\ w J w f'' 

2. l;mrribf1nt pntJup mbrl,m~lllp/lllG. 

pf1ptugfp 1iwz1[umnnip 

f;Jnf"I Min•. ftw Lw l 'l.wb 'lif. wJ-niJ bfJlpw.fnt'lf! J bJ J w uwJ p, 

,J,,m 98% (101 / 'lurfiqri1J t mbp/,fibpnul, .\burhwpwf' mbrhfib

r /1 [,_ 9nqnifi1Jbpfr ftzntujpb 1'wpwphpn•f11n•b[! b/Jbpw1n•qfr [!b'f-

':wLri1p htwLpft <wJwr1 mfip npnzfrl fizu11iwftn<f1Jntb: U.111 fru~ 

•if'" m~ wnn q w '1-f' np/1 J pw qw f, It !{1/t q_p rt ln CfP w ft wb ntu ntJfi UJ up

! ' n <P !"' Lfibp[! UJ b mp t P.fifJUJfiwfi nl J f:w jfi phppwmqnL/J jUJL nt 

J,jr1f111w1n1'lft mnftnuw1pfi UfWpn1bwftnifJ1w1' pwptlpw9Jw1J, tuJLb. 

f'"'·Juhpfr mbphwftwlJwfi nirlbqw9Jwfi, ftwLwl q_wbq.t/_wJ-mJ 

,,,f,f'/,_flhpp 11wfiwf[fr wqb{w9Jw1J mqqnL/JjwJp: 

</.hq.burw9f:w1/• [!bf/w911niJ pnLJup w~p nt q_wpCfw9Jwf1 

<'6111 Jfrwupb <{in/u1lniJ t bwh pntjup t/_hphpftf'J"' ftwbwz q_wfiq-

1,'. w& r1<J mbp/,blf'P It 9riqn1bbhpp ftlnwjpb 1'wpwpbpntf1Jn<L[!' 

M'l''lbu 9niJ9 bL urw[pu w.q1nwwft 3-p urt/_JW[bhf'f!, mb-

1'!,Lhp/1 h gnqni1'1Jbpft ftznw.1/rfi .\wpwpbrnif/JnLb[! JbJ- t t/_bq.b

mw9frw1fr qwq zNwiJmJ (<n•tftupfi' 1,3 ) , ftu4 qbq.bmw9frw1ft 

1flp~ 1111l Wjb tf1nppwbntJ t (1'n4mhJpbppb' 0,6-0,7), WJ-

11faLpfi' pn1.1u/r t/_bpbpftf•JW q_wbCft/_w6-n1J 9nqn1bbhpp Cfhpw

l1.>nri1J /;f, 1 

'1wfiwz q_wbCft/_w6-raJ mbph-9nqmb 4znwJpb 1'wpwpbpni

f l ,1 niLp 1/inijinfuqntJ t ni Jpli1Jfi if.bq.bmw9pwJp rfifJw9pn,J, 

"'!l[,_ ftwfuqwJ- mbqwpqp fumntfJ 1nifift9, "fWf'W(lutW9ntJp9 11 

"'J[b : u.JUUJbu, oppLwft, '{. lJ. o:/.npnb9nif.l! q.mfintJ t, np Pw-
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{J nulft zpp_wu" -\ N'l.UI- Ytftil UJ JW y wL "f UI Jif wLL bpnu! funp,,_M1 nt 

J;wJwp ll1hpL.Lhpft L. 9n'l.ntLLbpft lwi/_wqntJb -\wpwpbpnLPJnLb 

I; UJ"{w-\m/_i/_mJ 75 X 75 utf2 ubilwb Jwyb1rbuft 'lb"fll"'J1 

l!Ji.i muw~ 3 

•l""l''l"'f'"'!l' /unl''lb'iinL <f.hl'hl'~l'J"" ~ru'iiwl qru'h'f.f_ru<tn1J 1nh{'l..Hp{r /.r_ 9n

'!"''f, f,J,l'/1 /i zn.ui fr'h \ ru{'wphpntf/ Jn<h{' <f.b'l:hsnw9frwJfr p'hpw9pn,J, 1nn~nu'hb{'n</. 

),rf,«2 </_hpfl'r,/,{nL JwJ~/,.,.'b/,pf!_ 
f!nLJu{r 

O('•fU'~'j,/,(l(! ~ I ~ I ~ l ~I I 
I "' <l> I 0 I~ , s -- .......... -.. "' °' I \ ··-..... ~ I!'~ ~ .... - o;· 

1 ~ ~ Q;- i --
N ~ ""'! <l> '"' QI - . 

.,. 
"'' 

.')'1pf..'i,/;p 57 53 50 46 45 43 42 43 I 42 41 35 
8rt7nL'b~, /, (' 43 47 50 54 55 57 58 57158 59 G5 

I 

lf.J'I JwJwLwy bflbpw1nuzft 1!1.t'l-\wLntp btwLpf!, muywplift 

,'i0 X75 utf, 75 X 100 uif fumntfJJwb -\wJbtlwmtnfJJwJp, wqb

lwltmJ I; 6-11 % -ni/_ ( 13 ) 1 
l.w1ll1Lft I;, "!' w'l.nmwyiuu u1wpwpll1wh1ni{Jbpf! UU[wu

,,,,,,J bu l'"'Juft i/_bfjbtnwmftq opqwLLbpft w-Afr ,,,Jb'lw9JwL'l!' 

fhumft WJLUffiuft Jzwym1fJLhpft ;;,,.,Jwp, npnb9 bflbpwJnl'lft 

h[ruUpf! ll(WJifwLwqnpi/_·wr) I; mbpli.Lhpft J.hr) 'l.wuqqwr>ft ynt
tnwynrJni/_ (funpfjhLp, q.w'lcl L. WJLu ) Ufpn!p. '{. fr. 'ufilni/_/! 

wn.wp_wpymJ I; q_wpq.m9tlwL 2pp_wbnul ubni9n,J ywmwpbl 

wrznmwywu UfWpwpmwUJnL{Jbpni/_ (56 )1 
</.wp'fwpnLJP /unpq.bbnt wb;;n'l t12wym1fJ/t q.bu//!"'J npn

zwyft ;;LtnwfpppnifJJ'"L bL ubpyw1w9L,,,J i/_bqbtnwsftn!i Zf!p

p_wun,J ll1hpL.-9n'l ntu t; wpw pbpnt{J JWb lfinlfin Ju nL{J J"'u!i bpf!' 

yw"{i/_wr) tnLyftLbpft wpmw11pn•fi/Jwb b'lwhwyft L. mwppbp 19w

Ljnt{Jbpft oqtnwqnpr>tlwb ':bm 1 

lJ.J'I UllJWU1Wynq ift npclft P"l"l' mwppbpwy1tb11ft9, mwp

pbp rlwJybmltbpn i tl, 1[bp9pb£ lLp LJn,2bbp ( 10-wywu yft 

tnqpwtlft ;_wl/rnz/_) L. npn7bl tnb11L.~1bpft "' 9·n'l.ntUUbpft yznu.1 • • 

J/tL 1:wpwpbpntfJJnt1t[! t 

Umw9i/_wr) W[lllJTILLpbbp[! 9n119 Lu tnwtftu, np wf1 <;"'l 

JzwyntJ{JmJ, P"l"P [9WUJnL{Jhpft ,zf_11w, -\frt!Lwl:wLn,J ll[W ~-
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,,
1

,,,1,,f n uf f, :: 11rzwJl1u J zw4ntJfJniJ t: wutnwtnt{_wr) opfr'llw;_w

"/''"{J Jn' f'l!• Liuw npnttl' tnbpL.Lb11ft L. 9n'ln'uubpft yznwJ/1f1 

.; u' ['wpl.pnt[J 1wu J b ~ tnbpbu bpft pwLw tu! JU I; funf' 'lbu nt 

P""'u w -C. ft cfwJwuw4 ( oqnutnnu, ubl1(mbJpbp), ftuy w2Lw 

Jl f' (~uymbJpbpftb ) WJU 'l.'lwlftnpblt fnppwbntil { ( W'l• 4, 

li4- 3): 

U.1\JD LU W~ 4 

,l wr'fw P"' .ll' fa.nl''l b!u n wbl'l.!1bl'fi b. 11"'1.n ''flfthp~ ~ z11wJfiu \ wpru ph f''"P J"J,t! 

•[li •;Lm w of•"' J/• f! Lflw o f!""'• pw9 ofJ Jw <f'lt' " "l" Lf•qwJfi "l"'!J..,!Jf,hl'""f 

( ,,, ,,~nuuLpni/_ , 1966-1968 pp. Jfitf.'11 an</.iw1Hl'""-J 

'J.l"'f-w 

I 37 36 I 3/8 61 62 
I 

1 l , (j 62 59 37 39 
I' 18!1 0 f5 48 43 4() 

3,8 61 64 37 ;i5 
I' ' 'r~1·c- 11/9 61 (;l l :37 38 
,'J, /uw;rwd 18rl u 49 47 47 48 

<J•JUI J_' UJ 

/"mJ/ 

3 b 64 65 34 34 

{' + "t"J~UJ 11 /9 62 61 a6 38 
18/10 55 48 41 47 9•JiUj!. ILi 

3;8 6 .l 63 34 3 l 

""J~'b /umr1uJ l l /9 59 60 40 38 
18/} 0 54 48 44 48 :.,,11111/•1 

318 66 64 33 34 

"'""'lP i) I l l :9 59 58 39 40 
18il 0 ~·2 49 42 43 ~ " 'l ( " 

lf.;uu
1
bu, 1966 L. 1967 [J[J . qbqbtnw9ftnL znwL1.tbpft 

';hl''"'fuupy Lt. -': n'l.w!fru tnbyftlibpft Jftp_ftlt tnz/_JwlLbpnt[ funp 

f[ Lun, [!U1j.\w1.tn tp ywuw:.. q_wbqt{_wr)n,J tnbpL.H11ft ,f!wfiw41! 

orrnutnnuftL tnwtnwuqn,J I; 61-65, ub"ftnb.!pbpftu' 59-62, 

fiu4 ~nylJJbJpbpftu' 47 - 56%-/t uw.\Jw!JLbpnLJ (w'l · 4 )r 

•!, L r1b mw gftw JP [!b{Jw911n'J tnbplt.-9n'lnib yznw1ftL .\w · 

{' w pt f'"'fl ;wL u J w 11 .p ni/> n JunL{J J"'b I! -\ ft.!1.tw.y w U ntJ "{ b Lnj! ~ 
f'l!.lfJ LJ."npb1 [Ji.ft ft fibnftu -\wp4w zwppfr ( 1wpntup) wbplt.Hp/1 
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J/; pw !J J 111J' p /,_ UI f, I[ J' nul p, nl'l! t; UJ m I[ UJ "I bu w pw q.UJh nul t 
ulrnlm!1Jpbp/1 1/J,Nhtf !J, h11p ':u11lbJwmwpwp fr;>'lmtJ t or!fr 

~ £, {' J Ui u :.n /1-.; UJ ~I[' J p UJ pJ.[IUJ f, '" J t /u ,,"!, UJ i/_ n1/J-J nLU [', /111 I[ UJ !' ,.,_ 

'f'-"ftfr f:w.nwqwj/J'i.ib['~' "'f''lb'u 'ld1[wpnrfJ1urJp M1 {Jw1pw~1-
[/ n uT f "'!"'! bf1 n l U1'uftUJI'4 fa /um w {PJJ J ft w f, w l Ju UJ i/_fr B H {' 111 

" 
,, 

' 
l--=-- ...... 

" ....... ~ ;-....... s 
~ ~ --· 

tS . ~ ...... _ ... 
- .-- ~ ... 

- -·--· - ........ 
I -· 

'L4. 3. 'lwrqwpr1Lp' JunrqbCn1 mbrl..tbrp I.. gnqn1CGbrp ~znwJpC 
llwrwpbrntpJntCI' tJ.b<Jbmwgpwjp l'CJ>wgfnttl (1966-67 PF" Jpi-pG 
u11lJw1~hrntJ.): 1) Sbrl..Cbrp fwGw~I' finqwJpG tlzw~ntjpntd, 2) 1nb
rl..Ghrp fm&w4p wGllnit uzw4mJpnuf, 3) 9n11n,CCbrp fw&w~I' w&-
fin'l tlzw~ntJpnul', 4) 9n11n1C&brp fwf1w411 finiiwJpG dzw~nt3pmil: 

lf.f,':ntz JzUJftniJPntJ oqmwq.npJi/_UJd- [9W'uJnt{Jbpp \1u-

JbJUJurrufJ11n'u[! 9"'19 { mwlfru, np pbppUJt:wi/_wpfr d-wJ!U

UUJft utbpHbpfr /,_ 9"'l"thbbpfr iun/_wq.nt/b .t;UJpwpb!'_nrfJ1ntf1 

brzh1 t 1966 fl. i/_b q.bmUJ9jrrrb l(1lUJfrntJ' ruwpu1p+ Uf bJ 'l.UJ /,_ 

-":pU1p/uutJ/1'u /uutpUJJ (.t;fr'IP"Uf'"f,H m'bqfrhhp), 1967 fJ.' 
'Jfill[!UJ{' /,_ 'flUl[!W{'+UfhJ'lw (.t;fr'll'"Uf"hfr.ft uth'qphhp), puft 

1968 P.' 'flillfUJ{' (':fr'lf'""lf"hfrft mhqfrHp) /,_ IJLLllfUJP+UfhJ

'l'u (','fr 'If'·" Uf n h /rft /,_ .t; "'l UJ Jfrh mh q frH {') 19wh 1ntflbr fr if.pw 

( UJ'l. 5 )1 SbpuHpfr /,_ 9rtrznifiHpfr ftznUJtfr'b .t;wpwpbpntfJ1wf1 
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U1uu1bu, wL ;;n'l Jzw~ntJfJnuf pbf'pw1:wi/_wpf JwJwLwft 

jo 11 F 'i.I' '/.; '" ft w L w l q_w L1q.i/_ wc}11iJ m b pl.t.'ii bf' fa pwzl! m w m w'iir/_ niJ 

!, 50-57, puft ;;n'lwJf'ii (umrn11/rl) Jzwl1ni1fJ11,J' 49-52%-/r 

11111,:;;fwL'IJbrmiJ ( w'l. 5 )t 

3. hmrl} hGnt mLrhf.hl'nttf hphrm jnt.qp ~n nnm~ JwG 

rfipwgfe ~hq.hunu9pnf. dunhuf.w~wzrtwGmJ 

!11'"l''1bLnt i/_b11bmw9pwJp l'Lflw9.pniJ' Lf'w Of'fWLLbf'ntJ 

b {J /; i' w j nu1_/r 4 n tut wft J w'ii 'I p'ii w-11fa4 w JP nwniJ'ii w u Pf' nifl J rn'!i 'ii 

/llJ,f n I_ Jfw/i.J mbuwftw'ii, UIJ[k 'l-"fc}'iiw.ftwL Jhc} 'iizm1.tml1n1. 

f1.r n1L' t:;w mftwu1bu pbfpw4wi/_wpfr -G.Jrzm dwi!ftbmp n1rnzbl" ' 

;; IJJ LI llJ /1 1 

bfJbf'WJ"L'lwmnt U1Ulfp·bf' p.ni1u·b1rniJ b/UpwJ'"'lP ftnr -

U1llJ4Jw'ii 'lff.twJfftwL i/_b11bmw9fnL JwJwf1wftwzfl_wb11ui' 

L'iifJwLniJ t .mwppbf' 4L_11q 1 U.1ull(bu, [Uli/_wL'l-wlfa c}w'lftw -

£!"'.lllf'11LJ /,_ '1-W'ldP mbf'l.t.Lb1rntJ bfJbpwJnt'lb wJbLwpwf'J.l' 

ll/Wfrt<Lw4ni/J;ntb 
0

'iiftwmi/_nLJ t pni1ubfp Lf•fai/_ .tmrzftJwL , 

/;rl/,u 111wqniJ' ubf'Jbf'f [['pq 4wum'iiw9JwL zf2_wbn1J 1.t. WJL'!, 

(l , 14, 51, 70 , 81, 95)1 
1~ l y bm w 9P UI J/r [' L fJw 9pnuf b flb fUI i"''l'' It llLU1 JU 4 J tnLJ 

rf/1'111uJfrl1wL </_wf'IWP"'lf' funf''l-b'iint tnbfl.t.Lb11.niJ f!L/JiuLnrJ 

t "l ~·.w J w l_UI t/11 f>. fJ.. r.f.[w u bf., ft n JP mi/_JW iLl [' /r 4 w J wdw jb, 

0 'l-b uw JP l1f w J J w L 'iib f' " iJ b fJ.b f' w J"''lP lJ{ w 11niL w ftn•fl Jnift L' 

/11nf'rpLL11i mbf'/,_f.,b['rJLJ iftnt/rnfui/_niJ t ;;butkjUI[ ftbf'"I• o'l-nu

m.nufL' 0,26, ubu;mbilpbr1.f1.t' 0,22, 4nftmbJpbf'fa'ii' 0,14, 1111-

JbJ pb11ftii' 0 ,13 % 1.t. LUJLb 1 uJ w'ii Ofpbw l mif.niff 1niL ",_,_, ll • 

U1wu11LrnJ t L1ul.t. IUJl .t;b'lfiiwft'iibfp ft.11'lJf9 ( wq . 6 )1 

fltuniJ'iiwup[lnt/Jjntf.tLbl'l' 9"'19 bL mqbl, II[' pnt!uf 011-

'/W 'j,J, .i, f''" uf b p,1; [' UI 1'" ''lP "f•U1 r nt'ii·w ft.mfJ J tn L .;. nift n /untfJ Jn 1)1 l' 

;; frJLu, ,, w 'ii nLJ U[ UI jtllU LUI i/_n ri/_wc} b'ii .t; n 'l UI 4Lf JUI JW ftw 'ii 1'f UI .1-

J w LLb I' /r i/1 n ijt n fu.n ifJ 1 mJ p ( UJ'l_• 6), f L l U/ bu L w /,_ •Lb qb.m w · 

9frw1f [!LjJw9pmJ mbp01.t.'iibpfa w-G.fr9 nt q_•up11w9niJp[J, p1111u fr 
1/f"u Lpw'iiy mb'lw'l-f'"'Jj.9 , '1Pf'i!P9 L_ '"ll'ii ' 



IJ.1uu1h11 1 of'faliUJ't, lin<Jli f!N!Jufa bJnll'[ L!Jt/_n11Jw'u 111w;1pbf' 

.;wf''twzwl'/!bprnJ q1111it/_n1L 111bf1hJ1,bf'l! U[Wf'nLliw'tmJ M1 

mwppbp pw'uwqmflJwJ{' bflhf'w1nuz. t/_bf'fa'u ~wrrlfwzwf'i!bpfa 

111 b p k'ub p I! , n p n li /! UJ,iJ~.w J b J UJ Ln bf' /r 111,UJ u UJ f' '1 b 'u ./,_ l'W t/_ b 'Ii l 'n i

u wt/_ n 11 t/_ UJ d, U(Ulf"NL'/Jwqn1.J bfJ W·t/_blfr zwm , j!WfJ Jfa2friJ /,_ 

JwLw1[w'u'1 libf'/!fr'u ~wp.f[wzwf'/!bf'n'J q111'ut/_n'llibpp1 

U.1untu111~ 6 

l;pl f•W j flL'l_P ur n~nu w1 f. it Uf1Upn<Lw~n<P,1 n cl1[! af.wl''l '.JJ[!" ' !(' junp·'fbl1n< 

·f h,.L,,11,.1"' wJl'-n n ~witwi 'l.wr,,1qwrt,,,J' af. b11hrnw 9 f.w1f. ei.pw911nul 

l/.1•J."''lw~w'h 
ll.IJU ~ 

11.r'·"iJ'""' 
'-(11wuu.w"i-1 

ll1rl1 ,f ffY JW °t1 
•IJ1UJ11u,wh 

Su1Jf+u+u•'b 
uu~ 

l111w111,"'l'upfr 
/, (1 ff.rUI J WU 

~ '"l~w+w'h 
UIJ~ 

u. ,, " u 

VII I VIII I I X I x I~~ 

0,1 56 0, 14::, 0 , 102 0 ,060 0,027 

~IU,'"t"fuf. 0, 105 •l, 1 ;2 0 , 121 0 , 104 0,060 0,060 

!J'i l " " "' - - (), 105 0, 105 \), 082 0. 064 -

il nNf.'hf. 0 , 140 0 ,1 44 0 , 132 0,105 0,079 0.079 

fl/u1/u111U1 -

l'"''l" O.l 79 0.165 0. 130 0 , 101 o ,070 

't,wmf.f'l''"'" 0,104 0 ,095 0 .045 

~n ~u, /;JF/,l' 

J"'~'" 0.160 0 ,150 0, 092 0 ,075 

Sbp/,fr UJb/rh nL 'LUJ{'qw9JU1lif! 'l""ll!'ufJUJ9 t/>nfut/.nLJ 

I, bpbpwjntrJ_fr U[Wf1nLfiUJqnifJJn1'up ( W'I._• 7 ) , "f'l' t;frJliwf[w

Ln , J pw,9w111f't/_ntJ I, p.nLuwqUJ'u ~JnLUr/_UJ~/!/r l[Wf'CfW9Jwfi 

w nw 'ud.'u·w<: w Ln I[ nr fl JnLli fib f'" t/_ , lif' w 'Ii n i.J p'u fl w 9n'I._ f'P n/!faJ /r w

it w L t/>n /uw't bp Ii( ntJlibf'nt/_ 1 

SJ,11"-fr p.ntnfi w bfr p'/Jflw9j!nLJ mb1ifr I, •ntliblin1J b{Jf; .. 

('LllJnt'l._/r ltnimwqniJ1 O'lfa tbf'Jwumfr'bwlifr wfi'tJwli, 111bf'/,fr 

0L11w9Jw'u 1n w'bfr 17w17w['b[nLli q_n Lqp'ufJw9 fln11wlintJ t 
b{JbpwJm'lfr UJfl.UJt_w9Jwli pfon/!foJ.frw'twli ''lf'"Sbulibf'fr frli

fi(j 

"" _.., ... .... ... 
I 

II 

!II 

!V 

v 

IJ.1u1numq 7 

b[JbpwJ nuz f. "lwrn chw~n<PJn<h{' •[W(''fwpntJp /u" l' 'lb !J n, 

<nwppbp -:w11w~f. tnbrhthpnul* 

!/np bi"'r"'J" '- '11' 
"l."'f'"'-'!.w-

'hJnLp /1 4,.._,,,,, .. _.,,f!_ 
S b1, ti. 'u bl'fa ;;wuw~f! ('Utn Juupbpf. " "'..,,.,, 11 r flwl'J 'l"''b'I-'nn't,,u- '/w~rrLJ wn~ 

'J,/, {'"" 4,.,,'1,/, p n •J 

f. ur:;a/.n'l ui hpli.wJf.t f!"'lP"tLbl' 17 ,7 1,03 

bp/rwwuwr'I tnbf'l.hhr 15,0 0, 10 

IJf.tf.L ;; wuw4f. hnp.!wz rnbr"-hhp 15 ,5 

I 
0, 31 

S &rh!rhr , np,.h.p u~uh1 b'j, 'lb'LLhl 17.5 0 , 18 

fl' w ifr1[rt7 tnbphhbp 35 ,0 i 0, 13 

* .2, :J , 6, '( , 10 , 17, 19 W1J. J"u11ufhbrl' phpaf.,,,J hL f!""' 'll'w4w 

'i'" ' PJw !1 tn•l j w/Lbpfa ( 7, 101 )• 

Mi t_U[bu sn'JS bh 111wlfru Jbp -<:b1.r1wqn111ntf/JnLlilibf1fr Jfr

r/rh Wf''fJN<iJj!libpf! ( W'I._ • 8, lilt• 5 ), t/_wp'fWf!'"-Jf1 fvrrp'fb'IJnL 

w'u .t; n1l Jzw't"'Jfl/r tf1npdhf1mJ U[W~·U[wfit/_ntJ { 41n'l._w -

1/r'u J zw I[ n<J•flntJ ~ w ut.n w mt/_ w.J- opfrhwiw t/i n<P JnLli[!' 

(!um "f'P f!b'l~wbnt{' 'twliwl qwbtft/_wJ-n,J bflbf'wJnt'l._/r pwpdf' 

ll/UJpni'uw'tnifJJnth fi'twt.nt/_nLJ t Otfnu111nu-ubUfmbJpbf1 wJfru

f, bpfrli ( 0 , 17 -0 ,22 % ), bf'P mb'lfr .{ n<lib1'.nd pn</'u/r pntn'il 

w"b, fa ui, ~nit m·b J.p b [' foli w 1t 'u qw Ln bLfr•npb.fJ lit/_ wq ntJ t (0 ,12-

0, 14 % , 'u.f[. 5 ): 
ll.Hnq Jzw'tn'ffl/r U(UJJJwfilibpnd fvnf''l-blin< mb{'li.hbf'n'J 

bf1b{'u1JnL'l/r qn<ll1wi,Jwh pbflw9[!li nwn,JhUJufaf'bLfau UfUl[''I · 
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t/}1 t, np Wjb oqnumnu-<:n4inbJphp wJftufibpftL bntJllUfb~ 

hL{Jwp~t/_nt1l t ifnifnjunt/JJwb {L~. 6)1 

U1untuwq B 

tf.w/''f"'f!"'Jf' /un{''1L'irnt 4111!t111l q111Lrl-'£"'r!ntJ hPht'"'!n''lP 4rttmw~Jwf. 

'ff•Lr.r1Jft4u1L </_lr;hUlws/•u.-JJ. l'LfJw911ntJ, rwsoP1w <f.'1l'"u1nLH"'JP 

"I"' 11fwl1!tbf'" 'J ( Uln~nuLh['n>/_ , 1966-1968 pp. Jf.tJ.Ll') 

I Shpt,'i.bl'"' J fJ.,fpn'f£ f'"' l""'-J I ~buow-
~h1•n"f_· 1 r," 'l"'Jf'j, ('Jcu'111n.f! 'lncn1/w'i. 

r,P'lf"'Uf· I r.n'f"'1r"· 

1
Jw1!fthm~ ur'i.~Jt'bbt• m'i.ftf-'bl.p cn'bfi_J.~1b11 tn'l.ftf.tbr 

3/8 0,31 I 0.32 0' 19 0.20 
9-1 "'l'"'f' 11 ;9 0,32 0. 21) o. :·o 0.17 

18/10 0,25 0,25 (), 14 0 ,12 

"'/"'{!"'(' + r,('Ulf>[!_-
3,8 0,33 0,32 0,20 0,20 

1 ] ;9 I 0,36 0,28 0,22 0, 17 
fumJ/•'i. /uut{'u.,f 18/10 0 <)C 0. 25 0, 12 0, 12 I • .:0 

3/8 0,32 o.~o 0,22 o. ~o 
"'' Wj'"'f' + UJh 1f l(IU JI i9 0,34 o,::g () .:21 0, 18 

1s/10 0,24 0 .~5 0, 14 0, 12 

318 n,35 0, 30 0.22 (). 19 
~/luzff/u1"1/14i, /11m11wJ 11 ·9 0 t ;;!j 0,34 () '21 0,20 

18 ~ IO 0,27 0,'27 0, 14 (1 , JJ 

3.8 0.32 0,27 0.21 0, 17 . ("urn" •If• i_} 11 ,/9 0 ,'2tl 0 .~5 0, 17 0,15 ,'1,, 
18: 10 0.25 0, '.' 4 0,13 0, 12 

lJ. .JUU[ bu, oqn um n uft L b{J bpw Jn "lP 11( w 11ni!J1J14 11 ,p J NLbf! 

junp'JlLnt mbpb.Lbf'nLJ { pn[np lB"'Ljnt{Jhpp 1966-1968 fJ/1. ' 

1Fftp_pb mt/_JW[Lbpnt/_ ) mwmwLt/_ntJ t 0,30-0,35, ubUfmbJpb~ 

r;ftL' 0,28-0,36, /IU~ <:n~mbJpbpftll' 0,24-0,27%-ft uw<-. 

1JwLbbpn11l ( "''l· 8 ) r j 
t/,Lqbinw9pnb znwLnLJ bpbl'"'l'"'lP .pwbw~fJ fttlutfrni 

mLpb.bbpntJ, w1Lu.1bu tf wJpn'[l_ pni1uniJ ifnifnfut/_11iJ t 
Ln11L ~/,pUf (L~. 5, 6 )1 Uw~UJjb, Jibl"fbu 9n<J9 bL UJWfpU· 

pbpt/_wt) <nt/_Jw[Lbpp , inbpb.fibpniJ UIJ'l qinqinjunipJlllbb pfifJw

Lnul ~ <: wJLJwinwpwp bt/_1uq wpmw<w1int/_wt), .pwb wJpn'[t_ 

pn11uniJ {.\win ~UJU[b u ub"lm bJ pbp-< n4m bJ p bp wJ pubbpftb)t 

lf.J'I bpb.niJfJI! ub11mnpbb 4w"lt/_wt) t t/_bqbmw9ftw1ft mt/_JIA"' 
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z!'1.w Ln1J pntJup f!h'l<wfimp 4wfiwl qwfiqt/_wd-n1J inbpb.Lbpp 

urn~nUWJpb U[W['ntbw4ntfJJwL fit/_wqJwfJ, phJ.U[bu /,_ funp'fbLnt 

j;J,/1 /i uinnpftL -<:wplf"'l"'f'.PP inbp"-llbpft t)hpw9JwfJ \bm1 

b/Ul'"'J""lP 4niinw4JwfJ 11ftfiwJft4wfJ ft'ii1_u1bu mbpb.H

pnrJ, w JbUf lu ti wJ l'"'l! pntJuniJ (L niJb 19w'ii Jnt/Jhpft qpw) 

J 966-1968 {J{J. qbqbmw9ftn'u znwLLbpnuf ·pfifJw9bl t npn/ 

mw11pbpnt{JjwJp, N(lf! t:wm~UJlt/bu Ju/tum t wpmwt:WJtnt/...ht 

lfl'upwpwJpb Jzw41n1fJ,,,J1 

" 

t.11 . 5. bpbrw~m'lJi qnunwl1Jwf. 'lJif.wtl'Jiqwli iJ.wr'lwp•HJr !unr'lbr.nt 
1[hLrq r.iw wtl'pn•Ji qwliw; qwliqiJ.w~mtl', iJ.bqbmwffpwJJi 11lipw9fnttl' 

( t ;lfiG - 68 Pt)· o.Ipf~r. miJ.Jw1fihrn'1_): I ) <t1w·Fwr, 2) 111wrwr + firw
rr~• wJpr. !uwrwJ, 3) q1wfwr+uibdqw , 4) firwp]uwJJili !uwrwJ, 

5) lio'l ( U\IlilHJh) ! 

11.jIJ bpbntJfJl! 1qbm/! t pw9wmpb1 q[juwt/_npwU[bu "'i'I 

mwppLbpft t/_bqbu1w9pnb lf'l_UJf.ibbpft (<win4w"lbu <:nt[pu

IJbu1mbJpbp wJpubbpft' fu11p'lbbnL pmnb w&fo dwJwLw4w

l{'fwfip) 41ftJw1w4wfi Uf"'JJwfJHpft mwppbpniP1wJp 

( uul. 12 ), b. WU[IJJ oqmwqnpt)t/_wt) 19wL1n<fJbpft !pftqft4w-[!p

il /.w4 wL w nwfJ.lfJw<:wm4nt{J Jntbbbpnt/_ t fliuntJf.i wuftpnLp 1n1b -
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'bbp[! B"LJO lb u11/_bl, np 'ILW/]Wf'f! w1[bLfa /lfl rnip t 4Lw

'i.in1_J-111i.u-':nui, >[!Wb ;;,,wpfuw1fali fuwpw1il' 1 U17 wwL1ni{Jh

I' fr ~/;pJ 1u uu1/1~wbL bpfo .J bp •4rrrz_Jfo 9 4111urwpif._ w~ lw ifrniJLb~ 

i'PO 111wpq_1[bl l, "f' q[Wf!Wf'f! w111Lfo wq_'l.b3nL/JJwJp wr/_btfo 

zww { utUJ[!WLniJ, pwL ,;pwpfuwjpL /uwpwJ[! ( L4 . 7)t flw
mfo, 1966 p. znq. IL l"f' f,,,_wLw4ml_ Wlf!f l!f,/1w.J- if._bqbu-rw9fonL 

"f'""'Jrnui 'll"'f!W{'f if._pw funr1'1bLn< Wh[!, q_wpq_w9niJl! IL, 
' ' b bL { lwil,w r w p , urf;phJ,lpfo .J-br1w9JwL "ff'"fJbuLbt1f! [!L{Jw9 l 

w</_L:p foLurlfrul11/: Pw9fo WJI], faLl'!fhu 9nLJ9 bL urif._bl f1Lun1J

lJI11Uff'" ',}1JniLLl[1L' (!15, 97 ), 'l·"J'"/JJn1L n1Lfa bflbp•mJnL'l_f 4n•-

1 . .-,wliJwL 011fur,'1Jwl 2lpJwuurfo1'wL, "f'f 'll"f-f!"LJ l/JbpwjnL

'lf' '-'f111folbq_p 'l/;11w']wL9nLJ I; 'iipw 9L']JwLl" 
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'lil1 . 6. bpbrwJnu1/i ~nunw~Jwr. '}p&.wuji~wr. 1lwrqwrntjr !unr11b&nt 
mhhr.hr n,J, ij_bqbmwg~mJp 11&pw9fn1J (1966-68 pp. Jpfp& m11{

JWl&hnij_): 1) <t1wfwr , 2} q[wfwr+firwp!uw3ji& !uwrwd, 3) q[w
fwr+UfbtI'lw• 4) 6rwp!uw.iji& !uwrwJ, 5) r-ninr [9Wli.Jn1pbr~ J~-

fP&11, 6) fin'} (umntqp z) : 

blLbtnif._ if._ hp[! Lzif._ wd-fo9, "f bm/l { 411111.J-bb np l•{Jbpw Jn<• 

11f1 l1niuiw4JwL mbuw4bu-rfo9 1966 p. fufouu-r znq if._bqb_urw· 
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,_.i111 )1 2f'Y.JJJL[! { oqnumnu-11fw1urf; Jpl;/1 ) funp']b -Lni l/['11-

:_ ;11!' wjpL , JwuwJp IL '1[1Upwpw-fuwpwJwJfaL J2w~tllJfJp .i:w

. i°ii.' /'i <:pwrfuw1fL fuwp w Jfo ~wJbJwurrnfJ-1w Jp b'lbl { , {1-"1-

,/ ;, J m m w µ W[• 1 </1 npp-pL l ui ):L "I J.U uu-r ' 

'tit;. 7_ lgtuh J ntpl.r~ yhJwumjiGw&&br~ tpn1J1n!u:H[•JDt& f.br11 tjh qbmw-
g[•w_1[1 pf. pwg fr:nJ 

- --- - qp• Ftur , 
- .-.- - -. - .-firwp!um,1~G lutL.ormJ, 
- - - - - - fin'l (u1111nq/iz) : 

l.bll1w[!pppw4wL t LzbL, np JfowLqwJw1L <:w4wnw4 

''iW ll14b11 t L4wmt/_hl 1967 jJ. if._bqbmw9pnL 2f'Y.UlbntJ, rrpL 

"'l-f!f tp f!L4LmJ -':wJbJwurwpw[I qrrif. IL funLwi/_ b,,_wLw4ni/_ 

(1,, 'l - 12 )' U1u l1f '" !J wLLbpn1.J q['w pwpw JfaL, foL1-''l b II "- '11 w • 

(!w {' w- "{ b J q_ w JfoL IL 'II wpwpw ~/uwp w J w JP L fuw nLnip 'IL bpfo 
1L11w u-rbrz/1 t mLbsbL bpbpwJ""lf Jb.J- 4flLmw4niJ1 <Pnp&f! 

,'J"'-JO u-rqb9 , np WJU 'lbU/.ll"'J q[WjlW{'f wi/_btfo 2wm U1WjllJJ• 

~""l"' n1Lw4nifJ1niL[! 'll'w4w'ii .i:bu-rlLwL/l t mr/_b[' 

</,wp']wp11LJ{' funp']bLni wL.i:n'l Jzw~m1Pn1J ~qmwqnpd-
•{iud- wwL1n1{Jbpfo ~wJbJwmn1fJ1n1Ll! 9"'19 t IJ1111[fU ( W'[· 9 ), 
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"I' pbppwt:wt/_wpfo rfu,,fwbw4 f'"'JunLJ bpbpw111uzfo f'.wrJ.f' 

111wpni'!iw411i/J1ni'!i t hrzlL {wJbJwuiwprup mwp, l"'I• 1966 ff. 
t/_ bgLmw 9p11'/J z112wb111.J' .t:pwpfo. w Jp'!i fa.wpm.I (0 ,126%), 

1967 fJ.' 'l[Ul[!Ulf' Ii. cuwpwr+"lbJqw (0,156-0,160%), fou4 

1968 [J.' q[wpw:p+1:pwp/uw1fo'!i fo.wpwJ /,_ 'llWP-Wf'+"lhJ'lw 

(0,141-0,142%) [9W'!ijnLfJhpp '1b"f.p11iJ: Uuiw91[w.f wp

'1J"''!ipHp[11 Jbp 4wpofpnt/_, tfont/_fo'ii -\wJw"lwmwu/uw'ii11icT b'ii 

WJ'I t/_b'l-bmw9pn'ii znwLLb11p 4LfoJw1w4w'ii UfUIJJw'ii'iihpp 

9f1L9w L Pz 'iibp fo'ii Ii. oqmw qnp.ft/_ wo 19w 'ii J ni{Jbp fa !f.P'lP4 w4 w'ii 

t; UJ m4n i{J JnL'!J '!Jb ppb I 

f!uw 1966-1968 {JfJ . Jfo'l.fo'ii mt/_Jw[Hpp 1 pw9ofJJw 

<fo'lf"'Ufll'iifo4wJfo "fWJJw'ii'iibp111J, if111p.lfo f'"l"I' mw,pphpw4-

'!JLymtJ oqmw'l"f'ot/_wo t/_wp'fwpmJp fo.11p11b'ii11i ':fo'ff'T11'f11'iifo4 

Ii. .t;,,rzw1fo'ii w'ii4foUbpfo9 umw9t/_wo f'"'Jubpfo mhp'1.'/JbpniJ bfJb

f'WJ"''lP UfW{'rtL'!iw411ifJJw'!i tw4w'ii U1Wf1[!bp11if/Jni'ii l4w1 fiwJ,9 

lpp 1wcTliLTwmnu! b'/Jp bfJhpwJ"''lP UfWf111LJ1w411ifl J"''/,l! wJ

f'"'lY. f'"LJUnLJ , 1[bplf14f'JW wJpn'!_y_ 'lW'ii'ft/_wofo Jby_, l'[Wf'l

,L niJ L /1 I' 11f'11z w" "1 t/_ bl ,,./J JflL'ii 11,'t,J, 'ii .t; P'll'" "In 'iifo 4 brz w'ii w -

lint/_ wpmwg11t/_wo uif14f'iibp(1t 

fl JU Uf b U 1 .t;" 'f{"'Uf n'ii fo4 b rzw'ii UJ 4 Tiil Ulf'm UJ 'ff'1- w.t Wb 4 fo

'/J b11 fo 'ILUfp11iJ, f'"l"l' [9w'ii1niflbpfo t/_pw, pbr.pw.t:wt/_wpfo dw

Jw'!iw4 Lpb,pwJnirzfo Uf"'f'"''iiw4nifJ1nib[! 4wqJbl t 0,14 , fou4 

<:nrzw1fo'!J mb4foHrfo 11bUfpn1J' 0,12% (wrz . 9 )r '>fomnrz11i

/J1ntLHr•f' 9"'!9 b'/, mt/_bt, "I' t:fo'llrnu1n'iifo4 m'!i"p'iilpp9 umwy

t/_wo i/_wp'fwf'"'Jl' fo.111''ll'ii11i flifibpfo 4w'iiwl qw'iicf'l._wo1"J mL

p'1.'i.ibr1fo /,_ 9nrzni'!i'!ibpfo ftznw1fo~1 1:0wpwpbp11ifl1ni'iil' Jbow'iiniJ 

t, Wjupfip'/, mbp'1.'/Jbpp pf'l'/!l! pwpdpw'!iniJ t: 
t/,wpr;wf'"'Jl' fo.np'fl'iinr. w'iit:nrz Ii. 1:11rzw1fo'ii cTzw41111fl'iibpfo 

-.t:wJbJwm11iPJnLb(1 9"'i9 t mt/_bl (1966-1968 flfJ. t/_bqbuiw-

9p11'/, zpy_w'/J'/Jbpp [!11[11{' mwppbpw4Hpp Jfo'l.p'ii mt/_Jw['iibpnt/_), 

np :,,,,J'/, Of{' 4wmu1[1i/_wo pbppwt:wi/_wpfr dwJw'iiw4 bffbpu1 .. 

J'"'lP mn411uw1fo'ii UfWpn<f1w411Lf/JwJp ifinpp wnwt/_h[11L/JJnL'ii 

ni'iifo w'Hnrz Jzw4m1/Je1 Uw4wJ'ii 1 WJ'I wnwt/_btn•fl11nf1l' 'fUJn.

'[,,,,J t zwm wt/_bifo bzwbw4wtfo9, hpp .t:wJbJwuiflLcT bf1.p 
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Ulwf'pbf' q b'tbmU19fonL znwL'bbf'fo [Ulqw'l'"JL U1Ulf'pbf'wfiib .. 

r•fo Wf''fJlllLpLbf'p <ntz_wifoL JzwqntiPnLJ ( UUJnl'ffoln<J) umLU9-

qwJ Uli/_Jw(iibf'fo <bmt U.iu"fbu, of'foLwq, <pU1pfuw1foL /uLU{'W

Jfo '[hU[pntJ (1966 fJ . } lfJbf'WJnitz_fo Ufl11['n1Lwqn</JJnt'hl! pb('

pw<wqw(!fo JU1Jw'bU1q qwqJbl t 0,126%. fouq umnt'tfolniJ' 

0,113 % , Cf-[Ul(!Wf'fo 'l/,UfpntJ (1967 fJ.) i:wJw"lwmwu/vw'hw

pw(.' 0,160% Lt. 0,136%1 PU1J9 1 fo'blUfbu lJ"'J9 bfi mU1ifou 

Wtz_Jnll1wq 8-fo mif.1w1'bbpp /, ['h['qwJ qnpwCf-Jbpp (Lq. 5, 6 ), 

<fo1P""fnLfoqw1fo UfUIJJw'bHpniJ r[U1/•'ll1IP"'Jl' funf''llLni Lt.' 
UJb['lt.'bb{'ntJ, Lt.' wJpn'll pn<1uniJ bfJbf'UIJNttz_fo Ufl1l{'NtLU1qni

/JJn<U[! oqnumnu~(i 1. uhui.mhJphr}1G wL<wJbJuan w1[bLfr 

pwf'~f' L pw'b <n'll11JfoL JzU1qni1Pn<J1 Puq .t;bLNU1Cf-U1JniJ 

( t; nqtn bJ pbf' foL ) bfJbf'w J"''lP "f Wf'ntLwq ntp 1niLp ( foL l"f bu 

11wlt. qwLwl qUJ'b'fif. wJnLJ mb['lt.Lbf'fo (!WLUJq{!) qpC.'wUlq ntJ t 
It <{1wuLNn('b'b ntzw9U1J pbf'pU1<wr/_U1pfo rlwJw'hUJq fa,nf''1bLn1. 

w'b<n'l Lt. <ntz_wjfoL JzU1l[n<JfJ'hb{'ntJ b{Jb{'wjnttz_fo mnqnuw1fof1 

11/Wf'IILbwqnt/JJWU LNUJ{'f!bf'n</JJn<ft{! zUJm </rn(!{'WhnrJ tr fl.Ju 

bplLm.rfl!! pw9·WLN{'nt'J b.'bp Jbf' ltn'lJfo9 u1p'fM1 i:wuUJwmt/_u;~ 

1u1'b ,PwuLNn•[ , II[' <fo'lf'nurn'bfoql11Jfo 11/WJJw'b'bb{'ntJ p1111ub

f'P w'bp /, 'l_W{''fUJ9niJL pLfJw'bmJ bL wif.llfo /1f1mbLufot/. Lt. 

<wJbJwU1U1pU1f' W{'W'f• niumfo JfoU1JL pbf'pw<wql11(!fo nizU19-

tfU1'j, r;hU(pniJ <fo'lf'IIU[n'hfoq JlwqniJ/Jfo Wf''lJn<Lpp JbJ ll11-

•/rnt/. zfo 'tbf'w'lw'b9ntJ unif.nf'utl1wL brzU1'bU1qfo'b: 

b1th1nif. t/.b{'n<:fozJl11LP9• pw9o/J1w <fo'11' 11UfnLfo4wJfo 111w1-

JwL'bbf'mJ funf'11b'bnt pbf'pw<wt/_ l111!f' "Ihm(! f, qU1m1uf'bL "l 

/Jb <nqUJbJr-bf'fo'b, fo'blUfbu '1WlU1l11JfoL Jzwqn</JJl11fi JwJw

Lwq, WJL O'fnumnufo qbf'l_foL qwJ ub"lmbJpbf'fo wn.w2foL LNwu

'bof'JW4fo phfJU19pntJ1 fl.Ju rlwJqbm'b ni2w9hh[nt 'lb"fpniJ 

pbp(!w<U1i/_U1pfo <UJJW{' ff'fot/. <U1untLU19wJ funp11bLnt mb{'lt.

Lb{'p uquniJ bf, Jbf'w'hw[, 'lb'lf,bl Lt. Pw</11/_bl, npp "fWm°ilwTL 

t '[UlnUntJ bfJbf'wJnt'lfo UfWpnt'bwqn</JJwfi it. [!L'f.t;LULntp 

blwft(!p /ufouLN w'bqJwLt 

4. bp-hrwJnUt~ ~nlmw~Jw& pr.mJp& 

ortlw e&p-mgfmJ 

Pni1ufo Of'Cf-UIL'bb{'ntJ bpbpwJn''lP (!LUUwqp i/m</rn/vt/_niJ 

t nl JfowJ'b if.b'lbmw9fowJfo, UIJ[lt. opif.UI ph/JU19pniJ' qUJ"{qwJ 

o'lfo 2'1pJU1umfo AU1hfo, fun'bLUi/.nt/JJLU'h, l"'J"P fo'bmbLufot/.rn/J1wf1 

[, l11Jl 'lnpJnLLbpp <frn<fr11funiPiniLLbf'fo .<:bmt 

Opt/_UI pL/Jw9pniJ bfJbf'LUJ"''lfo pwLLUqwqwL Lt. npLUqw

l1wf1 1fon</rn/un1/JJn<'hLbpfo .<:bmLUt[nUlntfJJnLLLbf'l! JbJ 1:lmw 

l'l'f'/!f'n•fJ1niL bf, 'bbpqw1w9L11iJ foL1_111bu if.hp[! Lzif.wJ 4tfo-

1f1u1wqw'b 'fnpJn'bLbf'fo wq_'[b9m/JJn<Lp bfJlf'LUJnt'lfo ufo'b{Jb1lfo 

•lt•UI niuniJLwufif'blfiu. LU JLUf bu ti opif. LU eL/Jw 9(!niJ pb{'(!W

•;' w.r/_wpfo <1uJwf' U1JbLwL"fwmU1qw<U1f'Jwp dwJwLwqp 

p 'i1 U1f'bl'" 't"f'J'bwqw'b .\wp9p G.fi2U1 pnuhfw'b .<;LUJru{': 

2LU1JU1J LUJU 1:U1p9fi mbuwqwL Lt. 'tnf'J'bwqwL JbJ Lzw

J1wl1nifJ1wL[!, LUJb1 ibnlt.u, pLUt/_UJ['LU{' i.wi/1111_ i.fo niuniJLw-

11/•f'if.U1J1 1.UJJbJLUU1wpwp, U11_bifo zwur <frnf'A.bf' qwL JLU'lqw

,1 /1f1 i: niJpnif. b[Jb{'wjn<'lWU1NL JzwqniJfJLbpfo 1.f'w, npnbp 

wr/_btfo 4m{'ntq b'b wpJ.UICf-LULj!nLJ Jfop_U1t/.WJf'fo l11J'l <frn<frnfuni

/f jntb'bbf'fo'b1 

fiiunLJLU1ufof'n<fJJn<LLbf'p 9n<J9 b'b m1[bl, "f' t/_wp'lfo 

r}w 'l q U1{Jbp/Jbpn ,J b/Jbf'LU JN<'l/r LU JbLLUf!LUf'df' UJU1f'n<LU1 qn<

fl 1 ni'b t LqLUmi/_niJ i/.w'l LUnwt/_nmJw'b, Jw'lfi4Lbpfo pw9t/_b

l "'fl wLJfo2w"lbu t:bUJn t l/buopfo'b, l"l' Lt. l"'l brzw'bwqfo'b, Jw-
7f1qLbf'p 4wpn'l b'b qn['9Lbl b{Jb['LUJN'-'lfo Jfo'b1_/, 20%-pt 

{wi/_LUL'1wJfo Lt. btz_bu"{Ulqfo Jw'l4wpntJLhpniJ bfJbl'wJn<rz/r 

f!Wjtdp "fW{'ntLwqnif11niL t LqwurqrnJ LUn.wif.nm1wL /, bpb-

4nJUlb JLUJbpfoL, 'lw'ltlfi if.bf'fiL <wpqwzwf'l!fo mbplt.LbpniJ' 

wn.wif. nm 1wL, fouq I,bf'(!pL <wpqU1zwp(!fo UJbplt.L bpn.J' qb u

opfoL 1 

U.Jl <b'lfo'bwqLbp 'tmLn,J bL, np if.bf'[! <fozl11LNwqqLU~ 

JzwqntJ/JLb{'mJ bpbpwJn''lP pwpdp Ufwpntfiwqn<PJn<'ii t 
LqwLNt/_n<J JU1Jp 12-14-e (6, 7, 14, 15, 69 , 88, 95)1 

1'Llutbu 9ntJ9 bL mw1fiu LU'lJIILUUlq 10-fo urif.JLU[Lhpp, 
0 f'i/.w eLPU19j!nLJ LntJLutbu b{JhpUIJIIL'lP UfWpntLLUqntfJJnt~p 
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l/._wf''lwpntj{' funf''IMini utb{'bJJbf'ntJ b'bfJ"w!'4i/.niJ t 4'nif>n

/unifJ-1w'11 IJ.nwi/_blwqntJL pwLw4nif/JwJp bflbf'WJltl'l_ l[n<

utw4i/_nul t dwJl! 13-fag 14-l!: U.Jl t;bqfaLw4Lhp qutLmJ bL, 

"f' funf''l/,'[,ni urh11L.JJbf'nLJ hfJ"hf'WJnt'l_fo pwpdf' UfUlf'ltlfJw4ni

/JJntb 11fouri/_1niJ t bf'b4nJwL dwJbf'faL, /,_ wnwp_wf'4n<J b'b 

pbf'j!Wt;wi/_w/!l! 4wutwf'bl dwJl! 16-fog t;butn, nf'fo '1b"l/!n,J 

lfJ-bf'wJn<'I_P bu.uLpf! 4wif.blwLw 32-46%-111/_ (101 )1 

U.'[JDLUW~ 10 

Ori/."' rLPuiswwl tpbrw1n<tzfr 4_nimw4_Jw'L qfrLwt!{r4wf, 

"-"'l''l"'f!n•u• /unr11hLn< rnbr!t!tbr,,,J 

"l,J1n2 

•/!.r11"""1'n 
Jwrfe 

7 

10 

!3 
16 

19 

22 

4 

7 

lJfJ£-pwJ"LflP UfW('nL'ilw4_n, .. p JhL'i,f! 
"'n4_nu~dr l'"'/ 

0,36 I ,87 
0,39 1,97 

0,45 2,23 
0,41 1,85 
0,39 1,83 
0,37 1,83 
0,36 2,09 
0,37 2,08 
0, 39 2,03 

flwmJLwufaf'mfJJn<LLhp[! 9n<J9 bL uti/.ht, np Jwnwfulw

JJ(WUI /,_ w'b.!pL.wJpL bqwLw4foL 'l'l-wlfonphL pp_'bntJ, /ru4 lnf', 

wpltnut /,_ urw/! bqwLwl[p'b pwpdf'wLniJ t bflbf'WJnt'I_/r UfW• 

pniLwl[n<{JJn<L[! pmJup opqwL'bhpntJ: 

Cwut t;burw'l.nutnq'bbf' (45, 71, 95,) lfLfaJwiwlfwL qnp

onLLbf'foS -:wurlf w"lbu 1h2utnLJ hL 2hpJwuutp-C.wLfo "- LNLJU/r 

pLutbLufai/_ ntf/" JWL 4' nif>n/unifl JntLLbpfo L 1wLwl[nifl JNLL[!, Nf'L' 

/u/ruut wL111'w'1wnLmJ t bfl"bpwJmqfo upLflh'l/r pfon11faJfow

l[wL U[{'tt9buLbpfo [!Lf/"wgpp i/_pwt U.iu"lhu, opfoLwl[, "{Wf'lf_i/.bi 

L nf' pwpdp thf'Jwuurfa-C.wLfa Lni1Lfoul[ JwJwLw4wifnp wq-
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,1bgn</1Jwb 1Lnf'-:foq pwf'df'wLmJ t bflbf'wJnt'I_/r U[Wf'n<Lw-

111,,p-Jn<b[! nbt;w'bfo {pwqfoL/rl[fo) urhf'L.LhpniJ, fou4 9w~f' y_bf'-

1fwuurfoC.wLfo wq11b9nifl1wL '1bUfpntJ WJ'f IJ(wpniLw4mflintLp 

,1qwlfo"f'bL foy_'bniJ ti ~ni1ufo pw9wlfw1mfJ1wL 4wJ /ufouur 

111 wl[wunif/1wL 'lh"fpntJ 'l"''l.!fo urbf'L.Lbf'n'J bfJbf'UJJN<'I_f 

ufL/H'l. urbqfo lfr m'bb'bntJ, tt{'[! pwgwurf'i/_niJ L JwuL:ui/_n

['W"{hu, !pnutnufoLflbqfo w4mfoi/_n<f/JwL wLl[JwJp /,_ lfn'lJLw

lrf1n17bL ,9ni19 t urwifou bflhf'WJnt'lfo wnwp_w9JwL /,_ !pnurn

uf'ii{Jbqfo 4wUfl!' 

bflbf'wJn<qwutni urwppbf' Jzw4niJf/'bbp IJ(Wt;wLy_niJ h'b 

t •111uf /,_ p_bf'JwuurfoC.wLfo foLurbL·ufoi/_nL{JJ:ub urwf'phf' "{WJ-

1!w'b'bbf'. of'fo'1w4, 11wq.J..fo urbf'L.Lbf'niJ bfJbpwJ"''lfo ufoLflbq_p 

rnuiL t f!LfJ"w'bn.,J 20-22°C p_bf'JnifJJm'ii L. n!'.nz lw4'mf 

u1r11[bf'w9Jw'b, foul[ funf''lbLni /,_ nbt;w'bfo urbpL.'iibf'niJ' 25°C -· 

l' !f rwrnr p_bf'Jwull1fo-C.w'bfo NL foLurbLufoi/_ lniuwi/.n!'i/.w~nL

/fJJJJ)J 'l-hlJ(pn~J /,_ WJ[Lt 

lJflbf'UIJnt'lfo ufo'bflhq[! Uf1UJJw'bwi/_11f'i/_w~ t !pbf'Jb'bmLb

l'P 'fnp~niLbnif11wJp, nf'fa niq'ln•flJntLL ni lwf'if.w~nif/Jn'Lf! 

l1wfu1[w~ t Wf'urwpfoL "l'w1JwLLb!'foS /,_ pniuw4wL o['qwLf1L

Jn,J p'bflw9n'I_ Lbf'pfo'b if>n4'n/untf/JniLLhf'fos: 

/>LlUfhu if.bf'[! L2b9foLp, qnJnif/JnlL ntLbL bflbf'wJn''lfo 

pfnufoLflb'l.fo t;wJwf' [NtJUWJfoL /,_ y_b['Jwumfo-C.w'iiw1foL npn

zw~fo OUf·urfoJwl UfWJJ,,,'j,'j,/,f', npn'i.Jg '1/,''{f!'n<J •WJ'fl •4ni.urw4-

•LruJ t wnwif.blwqn<JL pwLw4ntf/JwJp, pwJ9 npf! lfo t;wJ

[1'14'1nul pn<JUN<J {4wJ mi/_JWL O['qwLntJ) ;_np L1niflfo 4ni

ll1IU4JwL O"{utjrJwl UfIUJJwfJJJhpfo t:binr 

btflhlni/. i/_bf'n-:fouwl pwf''lnLflJnlflp9, Jfo l.Wf'/! t:binw

'£NurnqLbf' qutLn<J bfJ, nf' pn<uw4wfl o{'qwflfo'l.JniJ wn4w bfJ 

~nutnpfoJfowl[wL bf'4n< wfl4w/u f!LflwgpLhp, Nf'NLj! urh'lfo bL 

"t.'bbLntJ Jb4l! J1ntufoL 11.ntqf!Lflw9 /,_ ntLbL fo'f'bL9 LnLJUWJfof1 

"' p_bf'Jw1faL OUfutfoJntJLbf'f! (11, 17, 69, 76, 104)1 

'/.wf''lwpn<Jf' funf''1bflni wflt;n'l J2w4ntJfl/r q,n17db{'ntU 

Jb'l. '>hurwp{'/!f'NLJ ti' LwL., fib foLl.UfbU ·4·4'nif>n/ui/_fo bf.Jibpw

Jnt'l_/r UfIUf'nLLw4niflJnLL[! Of'i/_·w [!L.pw9pntJ' 4w/ui/_w~ pniJufo 

w&.b9JwL uh_pntLpnf'b'it Lnf' b'lwLw4fo91 
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f/.1'1 fiu1wmw~ni/_ 1967 {J. ub1'1mbJpbpfr 3-fr'u Ii. 4-frli 

ftwU1wpb[ b'/J/l w'/Jwlfr'l'/Jbp1 l!frwJwJw'/Jwft ww'fi9bl b'/J/l O'jfr 

ni l9w'u1nipfr 2bpJwuU1fr-Aw'ufr, fun'uwt/._nL{Jjw'u Ii. LnLuwt/..n11-

i/_ w Jni fl Jw'u i/r ni/tn fr1n1{J 1n1'u'u hp{' 1 

/•'/Jl"lhu 9nLJ9 t U1w[fru 'uft. 8-fr ftnpwq.frJf', .t;fr7pn"(n'ufr

/rw1fr ''l"'JJw'u'ulpntJ t/..wl'?"'Pn'.lf' /u-"P'lb'uni UTbph.'ubpniJ 
bf! bpw Jnuzfr UfWf'flt'fiUJ ~n1/J1ni '/Jf' opt/_ UJ r'/Jfl w9pn1J b'fifhupff-, 

i/_nu! t 'l'l-llJLfr 1/1n1/1nfun•fl1ni'u'ubpfr {'ul1. 8)1 

IR6 +, #.J.'6 

11.316 I ~ 

#.i!jf 

l.11. 8. ll1>hrtuJllll)jl l1ntu1wl1tfw& 11p&wtlpqw& ilwrqwpn<Jr funrqh&m 
mbrL.obrnu!, pwgop,]w fij11p·ou1nGpqwjp rqwJJw&Ghrn,J, ortJ.w pG

pw9fou!: 

ffbp i/rnpJ.b'{'nt1!, pw90/J1w t: fr7pn1'ln'iifrftw1fr 111w1J111'/J'ub

pmJ, /Jw,pJ f11111flfr (U1bph.fr) Jb2 b{JbpwJni'l.fr wJb'iiwpwpJ.p 

"fwpni'uwftn<fJJnt'u '1frmt/..bl t dwJp 14-fr'ii (0,34%), bpp [n•

uw.t/._npt/._wr)n1/J1mfi[', 07fr /,_ l9"'bJnif/fr 2hpJwuU1frAw'u'ubp(' .t;,,,_ 

ubl bf, wn.wt/..bt"''l-ntJ'ufr, fruft 07fr -':wpwpbpwftw'u fun'iiwt/_ni

fltnifili frlbl ·t1 ll.1u ifrnpd.fr [''ii{Jw9wnJ b.flbpwjnuzfr 'iii/_w'lw

'l-'"J'u Ufwpnif1wftn1/J1ni'u 'lfrmt/..bl t q/rzbp(', JwJp 24-fr'ii 

(0,280/o), bpp qnpJ'uwftw'iiniJ tniuwt/._npt/..wJni{JjnLb lfr b'l_bl, 

o'lfr Ii. [9w'u1n1{Jbpfr 2bpJwuU1frAw'ii'/Jbp{' frlbl bf, 'iit/_w'l_wqntj'ii 

li8 

JUn•/Jjw'ii, fruft o'lfr t:wpwpbpwftw'ii fun'iiwt/..n<f/JnL'iif! pwpJ.

[flJ19bl t ( "''l.· 11 ): 

U.runrnwq 11 

l • ' / l JH <. .I nNWf'IJllf' -'u"l'"hfirn mhpi!1bp1J<1!, f;/.f11pWJf1&.'lf1 ~nu..nUJ 'JI ) UJIJ '1, tuJ ('"'(Wµ "t."'r .,. .. \ T • 

8 

l l 

14 
17 

:!O 

~ 4 

4 

0,,,l.,, ,•tflw!!P""r, rwg•fJJ"' 'P'll'""l"i,P~"'!P .. 1w.1.iv.Ll1hr""' 

('jtU1fU1f'WJ/•l1 1!7w~n1.1f!) 1967 fl . 

I 

l 1~~~~ 
I 

20,5 19.5 '19, 0 71 ,0 15,G I o,.s3ci 0, '.!9 i 

29,5 :'4 ,0 22.0 45. () 14,9 0,870 0, .308 
I 

30,U 25.0 22,0 52,0 l 230~0 17 ,:l O ,~(lU 0,337 

28,5 25,0 2 J. 5 54,0 

I 

I !COO 16, I 0 ,f>CJ(l 0, .'3 15 

17,5 18,0 22.0 81,0 0 14 . 8 0.840 0,298 

15,5 17,0 20,0 67,0 

I 

0 15 ,4 0,780 0,27G 
I 

IG,O 20,0 70,G 0 14 ,0 O,b3il o.294 : 13,51 

·• /?l.pif."'J lh 6 ~11~Ln r fJ1nt o ~bpfo J~p~!, "'.f.Jw/ubp(' 

(.! L. 4 11/"'l"'lJrb,, /1 , 196"i fl.) 

l ,885 

2 ,( 61 
1,948 
1,956 
2,013 
1. 792 
2,JO(l 

<Pnf'J.fr Wf''1!n1'iip'iilp(' 9n1j9 b'u mt/.bl 'iiwk, np w'uqwfu 

Jzwlin<J{Jfr b'T..w'iiw~fr9 , lflbpwjn<'T../r ufr'iiflbq{' {unp'lb'uni UTb

f1/,~,f,11niJ wt/..htw'uniJ t 2bpJwuU1JrC.w'ufr k [NLuwt/_npt/_wr>ni

f/Jw'ii pwpJ.['w9Jw'ii n1 o'lfr ~wpwpbpwftw'ii /un'iiwt/_nifJ1w'ii 

UJ~1~Jw'ii 'l.n''lf!'ii{Jw91 
Opt/_w p'iiflwopn1J funp'fb'iini mbpk'iib11mJ i.np 'ii1niflfr 

l11111nwftniJ{' 'iini1'iiu1bu b'ii/Jwpftt/_n1J t ifr11ifrn/u 11 ifl1w'ii 

( UJ'l_. 11 ): 9np 'iijniflfr qniUTwqJw'ii wn.wt/..b[wq.n<J'ii pw'iiwftni

{JJn1'fi· '11fr1ni/..bl t 'un11'iiUfbu JwJr 14-Jr'ii (17,3%): ll.J'1 t:wpw

~frs ifrwuU1{' /JntJL t mwtfru l'ii/JU1'fpb[nt, np funp?b'iini mb-

11L.'iilpniJ tfl bpwjNL'l_fr ufr'iJfJbl/.fr /,_ lnf' UJnt{JJr ftnwtwftJ w'fi 
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( ljwJ !p nurnufob/Jbq_fo w4U1/ti/_ ni/J JUJU} JfoflL qn J'llP Jni'iJ ttthfr 

npnzw.4/t r/1 nfu w 'lwf' 6. ljw/111wl ljwUf : 

~. t\u11· •1Lt!p n1Jr junr']hfinl ~uiG.w~ qwG.qil_wilp pbrf~ 1... 

bplirtuJ ntq~ bp.uGfp tlw~wr11w~p Jinqwj~G 1... wGJin'l 

iiz wl1mJr~ 'lbuifnu.I 

</.wp 'fwP '" lf' /u111r'1bLn1. wfi t; ,,'l. Jzw4ni1fl/r tfrnpJ.lp11rrl , 

foul u1tu </_ bl'L wi" tb L LzLL Mij!, 1/1npd.wplj{bl H 19wu1ni/Jbp/1 

Ii. 'Jf'WL9 fu wnUn tp']f l"f'U U1wppbpwf[Lhp, npnUf! frphL9 fjJfr~ 
'lf 4 w-11/t J /1 w 11 w f, t; wU14nt/J JnLUb bp11i/_ q_ qw lf n·pH U1w pp br

i/_ niJ ht : lJ.j '] q1npd.wp4Jwfi bU/UIU1wljL ~ b'l_ll fr .\wJU1 plpl[ 

w/iJ [9Wbjntp [! , 11f'f 'l·bU//!nLJ wi/_ht/t bll/W UU1U1i/_1rp UjWJJwL~ 
Lhp 4w111w <mN_H fur1p11luni 4wLwi. q_wL qi/_wJfr pwpd.p phpp 

!,. bfJhpw1 11i'l.f u"bJ biwLp IUl'{ UJ ,;n j_hl"'· <w1lwp: 

,., - -
"'- -~ ----- -

\ v .?' 
I.?' ./ 

'\ / 
_,,.. 

..c::. -.. - -·· 
.?1--~ ./ ~ .:;: v 

111# - - . ..J # 
./"" )( 

/ 

./ / \ _,,,. v 
"~+ '\/ 
1(1 

,0 

IHI 

lo~. 9 'l111r11wpm1r funr11bf.01 pbrfl' miurpbr 19w&Jnt
pbrJ1 'lb"lfn11/: 1) "'1111f111r, 2) q1wfwr+6rwpfuwJ~C. 
fuw r wu, 3) q(wfwr+"!liJqw , 4) 6rwpfuwJ~r. fuiurwtl: 

/>Li.Ufb" bplLniJ ~ phpi/_wJ ljnpwqt!fr9 (Llj. 9 ), tfrnruiw['lj

i/_wJ LSW.bJnL{Jbpfo i/_pw pbf'/!UIU1i/_nLPJnLU[! b'l_bl t Ju/tu"' 

urwppl(' • /Jbb. P"l"f' U1Wppbp1uf[Lbpfo 'lbu1pntJ UIJU qbpw -

10 

'i"' Lyht t unqnpwl1w'iJ (<n'l.w1fr'iJ ) iTzw4ntJP fr phpn: U.1u 

,,1 hu, 1966 [J . qb9b1nw9frnb zf2wLniJ /unpqbLni 1:wJw,p 

11,, 1/wqni1L 07wfpwfbf'Jw!frb ''{WjJwL'iJbp t tuUjw ':ni/_i/.bl 

(';' lmlLwpwp IL pwpJ.p plpp ~ uLT1u19r/_ht} ~pwp/um.ifrL fuwrw

iI/t, fr11lj 1967 -1968 pp. </_ b ,,_bLT1m9frnL lf'Yw'b'&bpnd' 'llw

f! '"l'P • q[Wf!Wf'fr IL .\pwip.fuw1frL fuwpwJfr, fr 'ul"fb u /, 'fl Ulf!wpfr 

,,, ''I bJ·q_w JP fuw nbntp''JLbf'fr '1bUfj!NLJ t lJ.1u bl'/,nij/J f!, frLt U/bu 

"'f' '1f;f, Lzbt bbl! bff.b11w.rnL'l.fr ljn t LT1wljJu1L .\wp9l..{'," pLbwp.ljb

[l~u , ll/hU1f! t pw9111U1pb[ WJ'f i/_bqbU1w9frnL lf'J'. wLHpfo 4Lfr

,f,u1w4wL UjWJJwLLbl'fr wnwb d. Lw .\uJLT14 11r /]J n<'u'u l f"r"L ( u11z . 

/ :; ) /,_ oqmwqnpJ-if._wJ lS'" bJnipbpfo :/Jfr1zfal1w ~ w 'i.i :;·w urljnL 

f!Jn rHhpfa inwpplpn•fJ1wJp : 

\J.'}JDLUWq 12 
0 i i/• .rw11u~ wl1 qi/u w~n/' u1 wJ J ,,,1, Llp(' 1966-1968 ft'fl. , •f w p 'Jw p ttlj(' 

•"' "r'1 b?1 n1. P""' !, w;./, wJfru Lbrfr £''11 fi 'f' fl$" 'J 

"'"'' w ./ '" '/Wh 
"l16' Jtfw'"l1 ~1l;rc_ 

I /I. .r fr " ~. i, _r ---

s~nfhl r I I I I ' Vi l V! ll i ;x• / 'l" ufwrc_ 

196() fJ . i 26. !) 
1967 p . 24,0 
Hl68 fJ . 26, I 

27 ,2 
24 .9 
24.3 

21 ,6 
20 ,6 
21,5 

2109 
1928 
1997 

15 ,0 
37, 8 
26 .2 

1.pwpfuwtfrL fuwpwJ[! o<hnqwJ t pwpJ.f' ~w4ninljbLni .. 

f11wJp, WJ b f[iwLntJ { zwU1 y_nLp b. /!Pl t inwp.wbntJt U.J'I 

/:"4 Ufwm 'Awnni/_, 1966 p. i/_bqburw9frnL z_ry_wbniJ, nr'b wz.

l!P tr f!L4LniJ l"f' !... znq l'lw'&w4rr1_ , t;l'1upfuw1foL fu·wf'wJ[! 

'-" 11: w-':ni/_bt t funp'fhbnL frLwhLufrq w'bfr <wJwp pwphLUjLUUur 

"I'-" J J wbb bp , pwb 'f[Ul-j!Ulf'f! /, q [ Ulj!Wpw 1/rL fu w nb11Lp'J'bbpf! 1 
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np.nb[? PPL p_·nip ,bu Ufw-<:nul ./,_ wt/_blfr 2win bu wwpw&1ml1 l.w

qwn.ruq Ufwinvbp I; uinw91[b1 1967 [,_ 1968 ·fl.fl. t:wJhJwinw

pwp -': nt/_ "- /un&wt/_ Ytfrilw1m[ t/_hq.lwwg/rn& 2f'?W~1&bp1nJ' 
fiunn~wui.bu linttlrn-uhupnhtfphr wtl~u&hr~&. npn&p tf_'C.n.w

qw& b& funp'Jbbni \wJw111 flwinfr, p&wltw& I;, np 1:wJhJw

mwpwp .\nt/_ "- fun&wt/_ WJ"f i/_bq.hwwgfrn& ll'lw&&hpnul funp

'lh&fr&, npp p_hpJwubp ilzwqni1f1 I;, wt/_ltfo 2wm p_hpJmfJ1w&, 

[?Wb fun&w1[mf/'1w& qwr1fop t '1_'1UJ9ll, "f'f! "- [pnt/_p& w111w

': nt/_t/_bt t [Wt/_ wwpwgn'l q.[wpwpp /,_ 'f[WptupwJpb fuwn.Lnip'l

thpp t/_pw z 

rJ,wpr;wprr tJf' /unp'Jh&ni qwLw:. 'f_Wb'ft/_w~p [!&'1.\wLnip 

p hppf' p w go{J JW .\ p '!!"' U[ n& p V w J/r Uf w 1J w&L hp.n <J J p p w L fa 
w&'lwJ wt/_h1fr pwpdp L pw& unt/_npwqw& .\n'l.wJfr& Jzw1tni1-

flp '}hU[pniJ ( w'l. . 1,'J )1 l/w&wt. •zw&'ft/_w~fr phppfr mwmwL

Jw& 11>w-<:Jw&&bpp. t/inpdp pn[np inwppbpwyLbpniJ, 1966-

1970 pp. [!U{JwgpniJ , .\p'}pnU[nLfol1wltw& ilzwltniJflp 'JhUf

pnul -':bqmwpfo,& qwqilht b& 72-pg 179 mn&Lw, fruq Jpp_pLf!' 

111-138 m/fiw, J ,fr&:.'l'hn. Jbp t/>npdbpfr uinniq.·pl_ \n'lwJw

uniJ WJb qw'f_Jbl t, .\wifwU[UJLnwu/uw&wpwp' 16-29 Li 

21-25 m/ fiw: 

flp1'fb"'l.P .\wJn'f_t/_w~ tfrbh&p, np Jbp t/>npdbpp uinn1.-

1J/rt.' .\n'lwJ/rb inwppbpwqu wpinw.\w1inn1.J t funp'Jb&ni -':n

l[WJ/r& J2wqnrJfJp ppwqwu ''lwwltbpp, npt'{b"'l.P UJ/'1 umni

'lPll! 9w~ :.flt/_w, w&-':pw<lbzw b&p >:wJwpniJ &wlt &zbt, np 

"'1'1 uni1& <fwJw&wqwznw&niJ fu11p'1bLni pbppwmtf_mP1n•

Lp l.nqwbJphpjw&fr zfltwUp b,fJbpwJ"''l.wJpb Jwu&wq.pmw9-

t/_w~ unt/_funq-'fnp~wpwUniJ Jblt .\b1tinwpfr9 qwq_Jbl I; 12-

35 m (Jfrp_p&[!' 26 m/fiw): 

lu.lw~ qwu'"l '1.w&q.qw~nrJ' bflhpu•1n•'l./1 UfW/1n1.Lw1t1n

fJ1niL& w&.\n'l. Jzwqni1Pfo f'fbUfpniJ Jfozin npnz :.wt/>nt/_ pwpdp 

t h'l.h[1 pw& \ 11'1.w1fo& .Jzwqni1fl1nJ. t;p&q. inwpt/_w Jpp_pu 

mt/_JW[Lhpnt/_ WJb ltw'l.J'hl t 0,111-0,139%, foult .\n'l.w1fol1 

Ull111L'ff/fllJ' 0,106-0,126% l 

</,wp'Jwpn<Jf' fu·np'}h&ni bpbpwjn1.'1./r pLf'ft;w&nip hiruLpf' , 

npp UfWJJw&w1[npt/_w~ t qw&w:. 'f_wbq.t/_w~p pbppnt/_, hflb-

i2 

::'=": -,.:::"" ~~ 
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('WJNlf[_/r UfWf1'1t'iJtuf111<fJJwdp /,_ infip/i_Lbpfi NL 9nrznLJ.,J.,bpfr 

4znwJfi'ii t; .,,pwp!,p n<f/JwJp, 1966-1!170 Pfl· pntn11 mwpp/,. 

f"U 1[11 b I' /1 ilf! fi& m t/_J"' l'iibf' ni/_, w'li-': n 'l J l"' 4 n 'J fl n Ld J b q t; /, lt

m w p w'-'b9iiwt-u'lin19Jw!1 J.,,qbpbufi9 4w'lJbl t 136-
192 qq. fiu4 umnr'lfrl t;nrzwJwuntJ' 22-31 qq ( wrz. 13 )1 

• 

. ,. ,. 
[; :~"'. : :; ; 

) . 

I..~ . 10. ".wr'}wpntJr !unr'}hli~C. '1_b1lnnw9~w3~ 11lipw9fnuf (4/7/~966 J•·) 
I, 2, 3, 4) pwgopJW fi~'}rnu.inC.~~WJDLd , 5) lin'lnuf: : . 

7.f 

3 



fJ[Jb 1:wzz/_ft wn'itbLp Jfo£Jwpc[Jw, J/i}'pwd'i.t1wlfw1fr! 

w'ii 9.n "l.fr'itb r !! ' UJ ,,, UJ 'fUlf'.!.J Ul[ UJ !'I {Jr/_ b f'l! ( n pn 'itp "UJl.U !1 w 

ubL Jnm 1,5 w'itqwJ) w'it-':wJbJuun pwp.!.p 4tfr'itb'it umnu;fr 

-<:111zw1fr'it wwr1pbf'wlffr wp'fJ"L'iip'itbpfr9 : 

··--;;· :.:;-~-....... --~··· ···---- · 

11~. 12. •Lmr'luipntJr p•nrqHnt l'&IJfiw&mr mbuf~ fin'lwJp& t! zw~n•J
pnuf (7 / 10/ 1966 p.): 

2/r '11' n "f n 'it fr 4 .'1. .; n rzw JP 'it tn'it ,, fr'it b f'P t; UJ ,J,b J w mnLp 1n L'it 

wl('itt:w1mnpb'it 9mj9 t muitfru, np fr'it1."(Lu wnw'it.!.J1'it mwpfr 

76 

fibppfi, wJbUJbu tl 1966-1970 [JfJ. Jfrt.fr'ii uiif.Jmtbbpruf. ~fo'l
f'nuin'i.tfrl( uifiqpbbp[! frpbb9 wp'fJnL'iiwt/_ butnLP jW J p 10-15 % -
,,q qb11wqwb9nLJ bL -':n'lwJfr'it m'iil(fr'itbpfr'it1 

b(ubinil 1966-1970 fJfl. z/1.np.!.bpfr wp11JnL'itp'ii.bpf.,9 , 

,,1buip t bqpwqw9'itbl, np t/_wp'fwpnLJf' /unpr1b'itnL wbt:n'l. 

Jzwlfn11J1nLJ np"fbu [9w'it1nl{Jbp wnwt/_bt 'itUJwmwl(wt:wp ·· 

,Jwp t oqmw'lnf'Jbl <nwfwr ~wu <nwfwrp ptwntmrq.Ghr1.1 

lirwpluwJpG !uwrwtfp m u1hdqwJp fihm (3: 1): 

'1.ij." 13 . .lminttf k lipqrnUJn&pl;w1nul w6hgiJ.w~ lunrqb&p& rhrrmfi•u{wf~g 
tullWf (7 / l0/ 19G(i p .): 1) linq (umniq)•(), 2) firwpp1mJpf. luwrwJ , 

3) '}ll.U rwr + u1b.tqw, 4) 'Hwfwr + lirwp JumJp& p•UJr'.llJ , 5) •nwfmr: 

U.Jz/1n1frbl'nt/_ rf_bp.[! zwpw11pt/_wd-r, 4wrrb1fa t wuht, "f' Ju1111-

,,.1,'finl u,fi-':n'l Jzwqn•Jfll! fJb' qwbwl qw'itqz/_wJfa ph[rpnt/_ Ii. 

/Jb' bflbpwJnL'l.f l!'it'lt:w'itnlp b[w'itpnt/_ wp<:bumwl(w'ii11pl.f1 

u 'it :1194_.11 'l ,J w 4 brr b ufr 9 t; w2 r/_ wJ, 5- 7 111 'it qw J gbpw 'l w 'it 9 nLJ 

t unz/_npwqw'it -':11'1.wJ/r'it JzwqniJfJfr'it 1 U.J'1 UJbutp t pw9wut[! 

l'·"t qrnp.!.bpnz/_ t:wumwmt/_wJ WJh ifrwumnz/_, 11[' q[wpwp 1u-· 

/uC. w J/r'it -':fr '1/ln Ll(·n 'it fr 4 w J/r U[ w jJ wb 'it bpnLJ pntj ubpfr -': w ii w {' 

t1u1b'l.Jz/_niil b'it [1.U1[111q11iJ'it O'fWl('wy_bpJwu'it'it'lwJfr'it UJWjJwf1-

Hf', npUJfrufap .t; 'itw11w1[np lt uwb,,_Jbl unz/_11pwqw'ii bpqpw 

qn pd-11i{J J w fi q wJ -': 11 'l w jp'it 'fWl utw r/_ w p ni{J 1 w b U[W J,J /JJ 'ii
'it b p n1J1 
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6. llwgopjw li~l)rnuin&~~WJ~ u1wpfw&&hrnuf il_wl'qwpntJr 
funr'}h&nt hr~rnr'} phrf umw&wini Ji&wrwqnrntpJnt&p 

2.UJJWumwLrnJ funp'f'bLpL t:LJ..1nJ' ':wi/_wj111J H Jt,t,_ 

wLqwJ, np111/._1:bm/., f!ltLuwf[wI, '[_UJL'l'if.w<tp wn.wif bl f[11imwl1· 

JwL [, pbp{!w\wi/_wpfr JwJwf1wf[{! \wutrnJ t Jpw/b 1:111[ 
mb,JpbpfrL : 

lfbp pw1lJwJJw 11tu11,JtwuppnifJ111iLLbpp 911<J9 bL mifbf, 

n11 ptu9ofJ1w <:fr'1p11111nLfrf[wjp Ll(WjJwLLbpn1J p1111ulpp wC./, 

11t 'f_Wf1qw911iJL l'I,fJ-wf111iJ bL wi/_bLfr frLmbLupi/_, nf'p 2t111•· 

<:frif_ fu11prpbL11i wC.L wpwqwLniJ t J11U1 30-40 opn1lz flw ,q1~ 
WJ'l-1 fr·Ll''lbu wp'l-M' L·zbt bLp, fu11p'1bL11, wbp/.,I,bpmJ bf!b . 

['WJnuzfr pwpJ..p U[Wpn1Lwf[11i.fJJ11iI, [, f[wLwl qwLqi/_w<t111,J 

m b p/.,-9mz niL 1: w pw pb pni{J 1wt pwp.!pw qniJL J w f[wp 'lw q f1 

tf1tn11{ t oqnuwnupL: b[Lbl11if. i/_bpw::p2JW[ <:u1LqwJwLpLb-

f'f•9, J Hf! <tp w '11' b 9pf1p mu 11iJI, w u/r p·b l L w [, w.L t; l1'l_ J 2w·f[ 111 J

fJ/r '1/w//!""F /u11p11-bLni bpf[11i pbp{! umwLwtni 1:f1wpu11[npn1-

fJJniLf1 NL Ulf''l-J'1Lfrwi/_bmnt{JJ11Lh[!I 

U.J'l hU[wmwf[ni/._ Jbp f[n'lJfo9 tfrnpJ..w11f[ifn'l murppLp 

19wL1111Lp.bl'fr qpw, wn_wL.!pL 1fonp.!wJwpqbrw1J, mwpp!;p 

mwpfrLbpfoL, l1wmwpb[ bLp bpf[nt pbppw<:wqw/!, wnw2foL2' 

oqnull1ttufo 20-30-p [, bpf[pnp'lf!' 1:nf[mbJplpp 10-20-p: 

IJ.nw2fr'u plppw<:wi/_wpfr JwJwLwf[ f[U7pb[ bL/! <:pJLw-

111111 AJN•'l_bpf! 1 npnhp ll'Pil <:wun1Lw9w<t bL b'lbl fL ~,f,f._ 
9bl bf, pw9-JwLnizwf[111qm1L gniLwif_npritJ, puf[ bpf[p r· r •f 

plppw\wqwpfo dwJwtwf wJP"'ll {Jnu/rp pLw9n'l_r111i/1:;: 

Umw9·•ll1 /,'j, zwm funumniJtwLf19 mi/._JW[hbp ( W'l_. 14 j. 

lunp'lhLrJL qfwpwpwjfoL ilzwf[11i1flmJ f[wLwl 'l_w'u71_1111)p 

ognuU1nufo [, .)nt,_mbJplpfo pbpjw.\wi/_wpLbpp pLr;t:wYmtp 

pbp{![' lj[Wf!wpfo 'llUfpniJ 11pn2 ;_wtpni/_ pwp.!p t b'lbL Lp/1111. 

pb/1pw<:wqw{!p 'lb"f{!",J, lj[Wj!wp+t:pwpfuwJph fo11upwJ /,. 

q[utpwp+1'l;l ,Jqw mU1ppbpwf[LbpniJ WJL t:wJwpjw lP ql

pwqwL,9bl <:nf[mbJpb{'JwL Jbt,_ pbppw<:wif_wpfoI,, foul[ t;pu1 -

pfuw1frL fuwpwJp 'lb"lf!"'J' L11,1Lpuf[ npnz lwtfoni/_ UJU1q•11ul1z 
t WJ'l Jwf(wp'1wf[p91 
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<Pnf'ilfi pn[ll[' uiwppbf'wftLhpn1J funf''l-bJ,nL wb['l.t.Lbpfi U 

9n'l_ntliLhf'fi ftznw1fili t;wf'wph['.nt/JJn<li[! I./ wnwp_.fiL, I! hpft

f'llf''l- pbf'pw1: wt/_wpHpfi '1-bU(pn1J ( <wJwuf WUIW ufuwLw pw11' 

2,J /., 3t1) wt/._htfi JLJ L pwli Jhft phf'/!w<:wt/_wpfi '1-hU(pntJ 

(1,1 z1 )1 ?1zwbwftnu! L np flhl.t. hpftrri wL'lwJ t;Lilblfiu [!b1z

\wLn1{' pbppf' t/i w&niJ, ftwJ zwui pfol ·t w'G.niJ, uwftw1J1 

ftwLwl_ qwli'l-1[wJfi J ,hl 'l'lwlfinplL wtf.blwLrr"J t uibpl.t.Lhp/1 

pwLwftf'• '1uft '1-w <uftw1uiftwL LzwLwftn•fJ1mL n1Lfa bfJbpw-

1nu1_/i pli11 -<: wlifllp blwLpp 1:wJwp: 

f; p bpw Jnl 'IP 111wpntliwftn1fJ in1Ll' fu "P'l-bLn< uibpuL bpni J , 

fiL1111hu liwl.i wJpn'lf. pn11un1J JhJ t wnwrfaL phppw<:wt/_w

/!P JwJwliwft, fiuft t;binw'lwJrnJ WJ'I 9"'9wbrzf' fupu111 

Lt/_w'l_n•J t• '11it"tbu u1p'lbf, 1'zhL hLp, WJU hp,/Jrr•JfJp pw9•·''· 

U1[!['t/_ntJ t t/._b11binw9pwjp tnt/_JW[ znwLrriJ ( o'lrrutnnupli_) 

fi1nf''1Lf1n1 prrrnL w-C.fi /., LfJl11wj"''lP fiLinM1ufa1[ ftn1inwl1JwJ1 

''lf'n 9lulih11"'/t r./, l '1binw9pw JP t/._ hptn<J ( t; rrft inhJpLpfiL ) Lhp

pfiL <wf'ftwzwppfi (Jwprrwfi) inbpl.ilihp{' ufturrtJ LL '1-hrzHt, 

znptu L W[ /., /Jwf t/_ ht I p LU sfa w J'l-1 f.hpJ LU ump•; wlifi J b'lJ w9-

J wL, tnb{'Ulihf'fi JL11w9Jwflf, m w-/\fi wt/._wpmJwLl! 'l"''IPL/Jw,9 

[' L ft!J mJ t h fJbf' w J "''IP upf1 fJ h q_fi fa Lin bu upt/._ rnp jnt u [!, "Pp 11 

u1win&wn t '1-wn.LniJ funf''lhuni l'f,'1.t;wLrr1p ftwuw; 'lwf1'11/w

Jp Jb2 mhf'/,lihf'fi ftznw1fili pwuwftmfJ JLUb u lflbpw.ft"'I} 

111wf'nLLwl1n1/J1wli "f'nzwftfi u1uftJwL1 '1wpbtfa t wutr , "P 

u•11111uhlnt/._ '>'nftin:LJpbf'fi phppw1:wt/_wpfab, Jbflp qnp9L,, 11l 

l11p JbJ /!wliwft111,P1wJp hfJbpw1n1'1, npp wnwtf.bl',_,'i _·;11)1 

ftnunwftrr•Jf! ufll[rrf'wpwf' wtf.hlfi zn1m t 1faurr~J, pw'ii [•L 

,,_,,,Ltf_.wJ ph['pw -<: w.t/._wpfi dwJwuwft 1 

U.J'I fiuft U(Wtni:,.'wnnt/._, Jhp tfirrpilhp11tJ wnwp_fiu pbrpw

t.; w1[wpfi dwJwliwft ( O'fllUtn nu), npf! \wJ l'LftLniJ t /unp,,_ h

L n1 inlpu-911'1.rr<li JhJ \wpwp:hpn•fl1wL u bfJhpwJnt'l_p pwp 

al'f' JJ/wpn1f1wftrr•f11wli -t.:lin, utnw9t/_n1J f, h/Jbpwjntrzp Jf.d 

hlwup, f1ni1ufiuft npnz .J_w1fint/_ wt/_htfa, pwL unt/_npwpwp wql>

LP n1z ftwinwpt[n'l Jhft pbppui\wt/_w.pfa ·11lu1pntJ t r/Jwum.rrpl'u' 

bf'ftpnp'J pbf'/!w<wi/_wpfi dwJwliwft uinw9t/_n1J t bflbf'WJ'"'lP 

{I:'WSnt!J~Z. WI:''}Jntf.f: U.'lJnwwft 14-fa wt/_JW[bhp[! 9"'J9 M1 

so 

"""lP"• "/' Jlft pbppw\wt/_w.pfa '1-l''l/!"'J l/UpwJn''lP h[WU·· 
i'l' mwmwlit/..b[ t 110-148 l\q/.liw uw-<:JwL!Jbpn1J, fauft b11-

/. nr pbf'pw':wi/_wpp 11bu1pn1J' 149-223 ftq/ .liw uw<:JwLH--
' 
r'"J' 

IJ.1 uu1 fa u nt/_, b pft NL p bp.pw< w 1[ w pnt/_ inwpp hp w ft fa qmJ u1 -

l'"'lfb Ulf''l-l'"'Lpn1J, pn[np LSWbjntfJhpp Jpy_fiL .wt/_JwlLbJ"' '/ • 

fJ.MjL Jwftbp,bu.fi9 u«nw91{n<J t Jnw 1,2-1,5 wbqwJ w:/.l•[p 

:') ' lpw J'"'l' .pwu J faw JU J bft pbppu1 t; w <[ wpfa 'J'bU(.pntJ t 'uftw11 

,' ; · fas bpU11tJ ~- wjli JbJ wnwt/.b111tfJJntb[!1 np wu1w9n19t.1 

;, f, /unp'fblin1 wL":n'l W[IU1W'ff1"'fJJw~1 t/in11ilbpf! Jbft t:nrLilfi U 

Wflll/Jlbl, bpftnL ~·ntuilfa '1-hllfj!NLJt 

lrf.,,l'n"f""'M"' { ~ trti- ptn:..,"'111 
millllv°f.Y p/;f'Fltwy,_, 

-""izD 

\1q. 14. hphrUJJ llH\~ ('&111iwf.ntr h1wf.f[' JJ;~ \,_ hr~lll 
rhrfwfiwtlwf&hr~ 'l);UJfntJ, f'W!JOJ'JW li~'}rnuinf.~~UIJ~ 

u1wiiiw&&hrntiI (qq/ 6w) : 

Phpt/._wJ mt/.JwlLhPl! Jbq <,'faJp /;u inwtfau hq['wftw9Lb-

l'"' np pwgopjw fij1'}rnUJnfi~ftwJ~ UJWJtlwf.&brnuI &iqwmm
lpufiwrJwI:' l; ftwmwrbl pmr'}bGnt bt:"ljnt pbrfw.liw~mf. 
lu nwf~Gp' oqnumuupG l.. brftrnt:'qp' .linftmbJpbI:'p hrljrnt:''} 

tnmu&orJwftp p&pwgfnLJ: 
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Pw9fr w1L, np WJUUf,ftun.i/_ qu111w9qfr wt/_bifr zw111 bpbpw-

1naz, Lwli wt/_htfr mLwbuqwp 411wn'i.iw LfJbpw1nu1_/r pnpJu1L 

'fnprJ-wpwLfr wzfuwmwLpf!, npf! mtupbqtu'i.i Jbq tuJui[tu ifrn

/utuphL qtuz/ututup 1fnm hpqnL wJJru: 

7. lanrqbGm pu1r0r bp-hrwJnlqmuinl finr lirprrriGhr~ 

l}inraUirqnuip pwgopJw fij1qrnlqnGrqmJr 

UfWJtlwf.f..hnuI 

'{wp'J-tupnLJ(' /unp'J-b'i.ifrL pw11.l.p pbppww1[nifJ11.u'i.i /,_ lwq

nrtuq bffbptujnL11._ UfW('nLbtuqUfnL -':bur Jfiwufr'i.J nr'i.Jfr twqw)1 

[Jbp.nifilJnLf1, 'i.ipw bfJbpw.1nu1_tulffrp pp_ftJ''i.ibp[! U[tupnL'iiwqnLJ 

b'iJ t; tuJbJtumtuptuf' 9wJp ptu'i.iwqn1./J jtu1f p bfJbpw 1nuz ( Jnui 

0,1 % ): uqtump niLb'i.iwlnq w.ru \w'i.i'l-wJtuL-f!I!• fu'i.i'l-frP I, 
'l-{"[turt umwLtut Jr1np11.h'i.int pwp.l.p b/Jbpw1nu1_wmni 'i.inp t;frp.· 

11/111'i.ibp, npnLp t/_tup'J-wpnLJ/' funp'J-bbnL 'J-pwqw'i.i 1'tumqw'i.i/iz

'i.ibpfr t; b111 J Jrtu u/rf1 ( pmpdi' pbppw wn1, Uf W p!p 1niJ hptujpf1 

pwpdp wpdbp nL'iih9n'l_ LfJbptujNL'l_, q_tubW'l_Wb t:fit/_w'i.i'J-nL-

fJJn LLLhpfr LqwmJtuJp np11zwqfr ,IJwJnL'iintPJnL'i.i li WJ!b J 

od-mt/_tuJ tfiLbL bfJbpw1ni'l_p Jbrt ll(t-UpnL'i.iwqnifJ1wJp1 

lJ..!'1- bUf W111 mq/r .frp-w qn11rJ-J w'i.i'i.i nL'l_'l_t/_ w rJ- pw'l_J w J1w 

\bmwq_nwn•fJJnt'i.i'i.ibpf! mqhi b'i.i npnzu1qfi wp'J-Jnt'iip: i/.pw9w

qtuL UU!. UntJjunLJ/ifi li Swrfiqwl1w'i.i UUl. f!Jwju111wpw11Jr bpb

f'WJllL'l_WWnL Jzwlt"'JfJ11;bpfr ifrnp.l.wqtujw'i.ilibpniJ uurbtz~qb[ 

b'i.i funp11bLnL Jfr zwpp pwpJ.p b{Jbptujnt'l_tumnt t;ppp-ft'J-Lb/t, 

npnL9fi9 -':tumq wll(bu -':bntu'i.iqtupwJJr'i.i b'i.i Un~fu111tJpfa )(,J(t 7, 

24, 81 li Swrftqwqtu'i.i 15, C18K4 li P2 K-37-2 -<:frppfr 11· 

'i.ibp[! (50, 83, 86)1 

Pw9opjtu t:ft'J-pnUfn'i.iJrqtuJ/r UfWJJw'i.i'i.ibpntJ, 'i.izqwrt t;frp · 

pfr11Lbpfr wpr1JnL'iiwt/_bwniP111i'i.if! Ufwpq_b[nL 'ii11[w111wq11{. 

1969 p. uquwrJ-, t:fr'l-P"UfnLpqwqtu'i.i t11tupphp 19w'i.iJ11Lph[1/r 

qptu ( C1-LW[lW('1 l1lW[lWf1+30% 1'pwpfuw1fr'i.J jutuptuJ! C1-LW• 

ptuft-f-30% UfbJq_tu, .\pwpfutu.1/rL fuwpwJ) qtu111wpb1 bLp 

WJ'l- -':frppft'J-'i.ibpfr ifrnpdwpqnul: 

82 

U'bp iJ1npAl11/i Ltufu'i.iwqw'i.i Wf''l-Jnt'i.ipLbpf! 9nLJ9 h1i mt/_Lt, 

"f tu.f'l- -':frppft'J-'ubpl! ll/tuqwu phppwmni b'i.i, ptu'i.i qtup?w-

1' "'.'/' funp11L'i.ifr'u , pw19 mbpli'i.ibpnLJ U[Wpnt'i.ituqn,_J b'i.i 3-·5 

ui LqmJ wqblfr bfJbpwjnt'l_ 1 np.fr zLnpt;frq b/JbptuJ"''lfr b1wl• -

p;' ,Jb.q {b.qmwpfr t;wzqn•[ 2-3 w'i.i'l-wJ 'fbpw'l_w'i.i9nd t t/_mp· 

'i"' l'"'Jf' '""1''1-b'i.int'i.iz 
lJ.J'I- t:fipr1/rr1'ubpfi9 U.pwpwtujtuL r1wzm/r 41/i.Jtujw~w~, 

",11 "ltuLLbpfiL -<; wJLJ tu 111 tu ptup w q,L1fi t; tu pJ tupt/_n 'l b L S w · 

,f;/1;.ul1wL C18K4 Li P2K-37-2, npnL9 rf1n11i!tupqJwL Ul f'• 

·;1.:rf1pLbf'l!• urw1hu 011JrLwq, phpt/_r11J bu umnpli (w'l_. 15,i: 

'I-

'I-

U1unu1m!1 15 

lllnr'lh!,nL l'"'fdf' bflbpwJn''l"'"'nL ""''t/r4wl1wL ( 1SK4 4 P2K37-2 
·'.1•Pf'fr'l'tlbpf. rbr1pwm4n1p!n'LL nL bflbrw1nulwr.n1[nrf1JnL1'/! pw9of11w 

-: /r'lf'nu1n1i/i4w1f. U{WJJwHhrmJ -------
! 

I f:ll'fl!.· 
I - I "" l,:J ... ~'JnLfl I ...., -. -. 

N N .. C·J 

I ...... I c ..... i ~ ..... 
I ;;; =........:: :::.,,:i 

I~~ t'- ~ .....: tj' t- . .., '<!' t'-
(") 

~t :L {"') ,,.. "" ~ C":' "" .... :..:: c;;c ::.<: ~?I 
c;;c './ "- ... 

IG ~ 
::- c - N - I ~ • • ~..;_ . ' 0.. ~...t. u I.,,_~ -~ 

64 &8 I 141 lo ,337 0, 31010.090 216 :273 130 
'W/!&n/' 

l "'l!"'l' + ~r"'f'C· 
/uUJJP~' Juw{'wJ 85 52 132 0,223 0,2G l 0,108 i90 137 143 

/W{!U'f' + "(l;.(~IU 89 - 1-!4 0 ,295 -- 0,072 263 - 104 

~i tUJ [' """ J f 'b [u w 11w.f 89 68 I 166

1

0.340 0,271 0.012 3031184 120 

"I ( uu.nL ,fi) 21 18 28 0,304 0'40() ,0'102 64 72 28 

fi'i.il"lbu bplinLJ t 15-p'f U1'1._jl11Uwqfo 111qJtu£Lbpfi9, t/rn11
-

.; ,,,f'/(qturJ- l9wL,1ni/Jhpfo9 UIJ'J- ~/rPl'fr'l-Lbpfr t;tuJwp tmi/_1u-

'i '" 1), u1tu1Jwf1f.ibp bL tu ''I tu-<: nqqh[ ->ptup/u mJ/r'ii /utupwJ 

(C 18K_4) Ii_ 'l-ltu[lwp (P2J<37 - 2) [9tubJnL/J:Lpfi qpw, np 111 l'1-

!1wfitu;_ 'lwL'l-qwrJ-fo phppp li bpbptuJnL'l_/r httu'ii[![! .\tuJtuU[UJ· 

u11-uu fuwbtupwp qw'l_Jhl bf.i' 89 m/llw, 303 qq/liw li 88 m/6w, 
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273 ~q/61U: t/.LUp'fwpntjp /iinp'lbbn, /,_ C1BK4 ni P2K37-2 

<pPf1fr'1Hpfa 9ni9w'i.ifa{hbpfr -':LUJhJwwniflJnt'i.ifr9 brt!rnLJ l-, 
nf' fa'i.ilU[hu -':nl]_niJ ( umnu1"1_), Wj'i.iU[Lu /;[ pui9ofJJLU -':fr'lpn-

''I n'i.i I• qLU J/r 11/ LU J J UJ 'i.i'i.ibp n1J U1 J 'l <;fr pp fr'l'i.J,f, Pl!, z'i.i "P"fr "- U1 b-

p u'i.ibpniJ /,_ [!b'f-':w'i.i11ip qwfiLUl 'lLUhqif_wJ11,,J bpbpw1nulfr 

pw11J.p ''fLUp1n'i.iwqn1fl1w'i.i (l'i.iw1wJ qLU'i.iLUl 'l_LUf1qtLLUJfr U[U1· 

qLUu ph1rpLUw1Lnifl1wf1l'), Jbq Jfrwif_11p JLUqbpbufr9 LUpmLU

'lfTi/_LUJ bfJbpwJnirzfa L''i.i'}{w'i.intp blw'i.ipn1L 2-3 w'i.i9wJ 'll

pw 'l_Ul L 9niJ l 'i.i 1L w P'llU p nr ii' /ii n i"l-h'f,.,,,'f., 1 

2'i.iw1wJ LUju wq'i.i-':LUJLn wnwif_1b[nLfJJLU'i.i[!, fr'i.il"{hu 

C181'\4 /,_ P 2 l\37-Z, w1'i.i1'{Lu /;[ i/_br'l! fJi/_wp4LUJ pn[np -':frp

f' fa '}b hp{' flil1 b L 'l 'f W tfr /!Jb pntjJ Jfl d11 ?1r u1 'i.ip /1'i.iL_ U[ h u u niL 111ru1 .. 

qw'i.i (<;n'lLUJp'i.i), LUJ'i.i''fbu /;[ -':fr'fpnIJ.fn'i.ifrqw"w'i.i ''fLUJil1w'i.if1b

f' nut, ,Lb q bm w 9.fa w JP L' 'i.i flw s.pniJ 'L LU'i.i rz4. w JLU p w,, if_ wpLU 4 if_ niJ 

H qtu'iiw'lw'i.i <:fatf.w'i.i11n~fJJni'i.i'i.ilpn1L (wJ.1qLUpqi/_wJ pni1ubp/1 

Jfa'i.ilf,_ 30-40%) ft ni'i.ii.w'i.in,J, lJ.<;LU Wj'} I; U[WmAwnl!, np 

WJ'l- f!·"[np l/Jbt'LUJffL'lwurni 1frppfa1J'i.ibp[!, IJbnuu, {WJ'i.i ilLUu

zmwr'1hpr.tf wpmwwLUlfLUL Hp1Ji•ilwt i.LL h'i.iflwp4,Lnu!1 

8. •luirr1mp1HJr Junr'}LGm. rmgopJlll Jip11rnlljnf1p~lll~1U& 
uu•tmur1rn1pJ1UG mGmbuUI~m& IUl''}Jlll!iun{hmntpJm& timupG 

lunp'lb'i.i,,, LUf1'1Jni'i.iwpbpwl1w'i.i .<:fr1Jpn111n'i.ifr./1w'i.i 'fb1t mw

pwJ-ni.J J} 'f-Wh[, niuwfa /,_ w'i.i<:'i.iLUp I; wpmw'}['LUqLU'i.i l_LUt/rh

P n1f LP LU 11d bf! Ln /,LU h 11 LU '/PLnLU f(LU f, { b Ln LUrzn Ln rnfl J ni'i.i'i.i hp "w
Lfl LU/I b ft 

U.111 znw'i.inrJ, lpp LUnqw I; "'fl[''lb'i.inr. qutbLUl qw'i.iq.tfw 

Jfr u1uLnpmljLU'iJ 'fUJZLnLUjp'i.i LUp111111'}f'nl/JJLU'i.i unif_fiin'l.wJfa'i.i /, 

qn[mhmbuLUjpb JbJ tfrflpd[! /,_ Jhp 1/rn11J.LUlfwJLU·'i.ifr LUf''}JflLbj!

'i.i,bpf! J -)f, 111[' UJ 1Lnr t .J frw /1 f, U1"' f, UJ 4 w f, /,_ Jn,,, LU"-"I' .t; U1 zfril

'i.ib p 4 LU m LU[' ht jun p 'lJ, L ni t; fr 'IP" u1 nb frq w q w 'f, /;'l LU'i.iLU qn t/_ w 
1
,. 

m w '11' ni fJ jW 'ii w'i.i w bu LUqLUf1 111 f''l Jn Lb LU 1L /; m nifl JWb t/_ Lp LU ph1
1

-

.JW l' {;Jw'iJ wzfiiwmwbp qwmwpif_wJ I; f}.lJ. LUlj-pn.pfrJfrwljw'f.i 

Uffln['[bJ'i.ibpfr /,_ -':fr'lf'flUfn'iifrqLUjfr fr'i.iuwfrLUnimniJ' m'i.imb11u1-
l:i-'I 

qlm U. f!. l.nt/_wqfrJJLU'i.ifr qnrzJfa9 /,_ t;f'LUU[wpLUqi/_LUJ I; cr:lw

.1wumw'i.ifr wprzjnL'i.iLUpbp.nifJJnL'i.i J) t;w'i.i'llufr 1974 fl. 6-!11] 
<; 111 Jwpnir.lt 

fl W J9 /,_ LU J'j, llff; IJ J h'f.i.p LU jlJW h '£1 np 11( f; u O pfr~JtU q, qp h • 

1,J,'iJ/! 1966-1968 pp. if_ hp LU pbpn'l npnz mif_Jwl'i.ibp, npn'i.il', 

p b/,_ 1L b py_fr'i.i UJ U/ p fr'i.ibp fr [!b /J.LU 9.pniJ n f' nz lLU·t/i·nt/_ "'fl"' n.fu·if_ bl 
/,),, pLUJ9 , w1f1fliwJbtw1Lfrif_, qLUf'"'l M1 oq.'i.ibl l!'i.i'l<:wfm1r1 

JtfLUmqb{'w9niJ qw'l_11ll"' fiinf'rz:b'i.ini w'ii-':n'l J2LUljni1frlfa mp'i.i ~ 
mf,,1111 qu1 'i.i wp'fJ"Lbw1fbmni.flJLU'i.i f!LU[fdp wuinfr~LU'i.ifr Ju111frf1 

(w'l· 16)1 

t/, w f' '}Ul pni Jf' "'" p 'lbf, nl wfit; n 'l LU f' LnLU 'lP·nLfJJLU f, "'l! 'i.i-

tn bu,,, q w'ii UJ f' 'jjntb U/ "-b"' nt.{J JLUb J fa .f!LU 'i.i fr <;LU{' 9 Uf w f''l h l nL 

'i.i ''I LU m U/ q '"'· "w w 111 r h l b 'i.ip 11 n "-npwq w'i.i TfLU2,,, LU I fa'i.i ,,,'j, Ltr f; -

" 11Lf/JU1 ';; ( 1. n q m h J p b [' JW 'i.i fo 2f'£W 'i.i fa b/Jib [i UJ J lrLl£LU J fo'i.i 11n t/_fiin 'L • 

'I" l"}w I' w 'i.i) /,_ <:fa 'lf'":urn 'i.i fr q:w q w 'i.i llf LU 1Jw 'i.i 'i.ib {'ntJ /11"f''IM'fl1 

wpmwtjf''"fiJw'i.i LU2PILUUTLU'i.i[!p /,_ J/1 [!U1'i.ifr Ut]L Jw/1111bpfr Jn-
111LU1L1111 L,'w2if_wpq1 

f>'i.il''flu bpli_,,,J I; LU'[JllLULUlj l6-fr9, IJWllllLUJfr'i.i lJ.fUl.1-

,f LU 'f.i 'f.i hf1t1lJ /11np7l 'iJ f1 L J l"UI q llL{J JLU 'j, J fr zw fl[! W lfii LU m LU 'f.ip'f, b f1 

( 1L LU p, pw 'Lt; LUb 1 if /ii pb 9niJ, q ni,L m pi/_ w 9/r 111 '1. w JL 'j,) t; fa 'f{'tl-

111 n'i.i fa~wqLUb LU[fUTLU'fpni./J1w'i.i 'lhU[.pnLJ fr11111LU11 t/_bpwbntJ b'i.i, 

II[' fr z'ii np ': fr if_ J bq .<; l q LnLU pfr i/_pLU Ill z/11 W Ln LU'i.ipLU Jfr 'j, t}.w /ii 

u ntJ'i.ibp fr q.ntJwpf! 188 Jw{''f-opfr9 {hflbpLUjllL'[WJfrb unt/_· 

/11n'l_-'1fl['Jwrw'i.i) ht/_LU'lflLJ I; Jfr'/,l/,_ 77 ilLUpfj-Of' (t;fr'lf'""/11· 
'i.ifaqLU ): 

lvnf''lb'i.int 1 Ill qwhLUl_ 'l_LU'i.iqif_w,} wpww'fpbl"' t;wJLU{' 

'.'LUzLUwJfrb l'{LUjJw'i.i'i.ihpntJ JLUfiiuif_bt .J; 6,21 Jwp11-011, WJ!i 

'llnq.p.niJ, b11p pw90/JJLU <fa'JpnU[nf1frqLUJfr U[WjJw'i.i'J.,hpnul' 

1~111fiiu{hl t JfrLUJ'i.i 0,73 JLUf'fj-Of'I 

ll.zfii·LUwLU'i.ij!wJfr'i.i /,_ LUJ[ Jwfii11ntJ'i.ihp·f! if_lpwJblnif_ 'lf'.LU" 

ilwqw'i.i wf'rfb[!fr, U[U1f1l£tl1HJ !;, np 'fLUzmw1fr'ii UfLUJJwfi'i.ib-

1' n ,,J J /; q t; bf(,,, UJ r•fr t; wz if_ n ii.. Jw /ii ·uniJ'i.i b I' fa q.tlLJ LU Pl! bfibp·u1-

J n1'l w 1fr'i.i unif_fiinq-q.npr'JwpLUbfr 1966-1968 flfl. ufrlp'i.i Ln[!{· 

JLU['i.ibfrnif_ qLU'l_JbL I; 2583 nnip. (umw9t/_bt I; 30,2 m/Jim 

rbpp), fruq pLU9ofl1w "fa'lf'"Uf"'i.ipqLUqw'i.i tfrnpJ.wqw1w'i.intJ 
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ll1un•uw~ 18 
llzjuwuu11lspp .twjuu,,11llsLpfr t;..,JbJwqrnifl1n1lsp r/_wp'fwpn<Jf' Junr.ribLn, ~w~ 

liwt •1w.lsqi/_w.tp unrlnpwJiwls '1wzmw1foL b. \ fr'll'""l"L/rfiw·Jiwls "'l'"'"''ll'"'fll"'f, 

'lb"lf!"'J· {Jwn-orbpp pwLwqp Jbq >;bJianwpf• t;wz"-""-) 

I 
1. I 'J. zliwL r/_wp 

2. , 1tpl1Lwi/_wp 

3. 1.wpph!J""! 

0,34 
0,32 
0, 14 

4. Op'/wLwl1w'il b. <:wl1pw1/r'u "{Wf'Wf1UIWUJ" •fJbpfo 

zw'l.wfun<J, pwpAniJ /, 'fWLnWpqn<J 14 ,78 

5 . J llJwr1wpinwL1n1phpp JwLpw9n 1J 1 19LniJ swL/r-

1 

JI• Jbp 2,50 
'.? ,90 
1'6fi 
0' 14 
0, 17 
U, 10 

6 . 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20 . 
21. 

1 
l'wpbpf• 'i un[wpntJ 

i lfn1wfuninhp/r t;u1r/_wj!ntJ 
I II 

I 
. .,. l1nuLhpf1 fiurrn<J 

Sb11w,\ /,nuf 

I 

11bLw11n'il wl1w!. wnntl1br/r JwppnLJ 

S 'UfipLhpfo \ wLniJ, u1b'l.wfnfun1J b. uiuJimpJiniJ 

I n""'l"'J 20 wL'lwJ 

I 
./.'w'l.<:wL-f/upb9niJ 6 w!iqwJ 

'-ln1 1mfo1/w9 /1w 

I IJl1n<9n <J 6 w!1'1wJ I J!pJw!1 wqnuLbpfo "l"''"f'wuuin<J 

I 
P.rftLp/1 'l"'f'" pwzb/l' Abnpni/_ 

h111p11bLni pbppw{wr/_U.j!f! 

I 
1.w1fwpn1J k qn <<nwqmJ 'l-wzmn 1J 

Sbpblibpp Jf,w9np11Lbp/r t;wi/_wpnul 

I U!i l111wpwp l'",}"'JP/r "l"'"'rwu1nncJ b. u!in19nu/'1 

16,0 
15.9 

114 ,J 
J,QS 

2,28 
0' 14 
2 ,5 
8,0 
2,8 
1,0 

't.itw 

f:'u'l•u•fbhe_ 187 ,5 

l11npqbf,n, Jiw!iwz q_wL'li/_w6/r pbf'l!f! {1966-

1968 f!fl . Jfrpf1Ll', m/6.w) 30,2 
J U1 qwfiW] 'l."'f,'fi/_wJ W('LnW'ff'b/NL wzfuwinw-

,}w/uu{! { Jwr'f-•f'} 6,2l 
1 <n. JimLwz 'l"'L'fi/_wJ/r pLpLwpclbpf! ( ntnpt/r-

Lbpni/_ ) 82,0 
IJJiwJn<Lnf! nn•p1frLbpni/_ ( pbppp wrrlbpf!' .twfu-

ubpp \w'uw6) 2558 

30 

35 
5 
I 

77,0 

105,0 

0,73 

14965 

( Jhp Jnmwi/_nr ,;wzi/_nul'ubp·ni/_)' 2885 n.nq!. (um1.119i/_b[ f. 
J 05 m/fiw pL['J!)' U.1ufr'lij!'u, funp,,_b'uni 1 m 4w'uJJJl_ q_w'uq.t/_wJ 

uip·mw '1-f'bl nL ~ 1.11 J wp '1-wzm 1.11 ;/r'u Uf W JJwf.J'ub pntJ .>w Jrrnt/_ bl t 
82 nn1.p., .fruq p1.1190£!11.11 ,;/r'1f'nUfn'ufrq1.11Jfr Ufl.11JJ1.111iilbp11LJ' 

27 ,5 JLnLp· • 
lfbp qwp.>pj!nq, mbluLHwqw'li UJ/1.l.ll't_l.11'1/rJni{JJw'u !r. 

J UJ fu urnLJ'lib f'P ,; b Ull.11 q.w 1.11q1b LP 4 rr-Aw m J w'u z b.np\ fr</_, 1[1.11 r
qr.11 p nLJf' Ju np,,_b'u ni w'u;; n 'l 1.11 pm·l.11 'lf'ni[J J•ni'u {! p1JJ f!ofJ JW ~fr 11-

[1nurn1i fr 4 w Jfo Uf w iJ w 'µ), bp 11LJ .4w [' n 'l t 111.11n'u1.11 L 4 !,'ii Ul.11 rw

'u w.f{ w~1 1.11[''11ni'u 1.11pb11ni/J J wh m'um b ul.11 Uf bu J frw'u qw J w J'LI 

zw <: w1[ bm LL p1JJq_J wfun umnLJ -AJ rru1..bpfr9 J b I/{! I 



UnqnrwqwG lt lipqrnUJnfipqwqmti b-1l'uliwqn~ 
mrsmqrqwc)- ltinr11h-6ni. hphrWJDLilP 

liwuhtfmswqmfi p.fimp-wqpq1 

1. l;ia-brwJilllJ.~ !Ji~qj1~w-f~tfpw~wG 6wmqmpJmG&hrp 
~1mfin}untpJmG11 tlhqhmwgpnG clwJw&w~wzr!w&~ 

pf1ptu9fmJ 

r/.b9bUJw9frw1fr pL{Jw9pn1J pn11ufr op9wLHpniJ bflh-

{'Wjrtl'l_L' bL{Jwftw t nJ_ Jfrw JL .p·wLwft wftwL, WJLL. npwftw

l[wf1 <f1111frnfrimfiJ111tLLhpfr, 11pnhp 1qw1JwLw1_np1._wJ LL i/fr 
ll"'l.Jfr9 f!"'Ju/r 0Lm119hLbmfrft ·qwpqw9JwL wnw'i.tJ.Lw.\wm

fi111f/1niL'i.thpnr/._ L. Jrnw ftn'lJfr9' 1._l9bUJw9frnL zpp_w'i.tn ,J Wf1-

tnwpfrL Jfrlwr/._w1pfr, "- <wmftwUfhu, ftLfrJwiwftwL u1w1JwL
Hpfr i/r11.frnfrint{JjntH,hpni/_1 

•{bq.Lmw9frnL zptwhfr J"lpwpwLunlp C:wmi/_wt}n,J bf!b~ 
pwJnt'l_L nLHLmJ t pfrJfrwftwL npnzwfifr qw 7J, ntumfr ppL

Lwpfti/_n'l. i:wp9f!
1 

pbppw.\wr/._wpfr OUftnfrJwl dwJftbUJfr -Afrzm 

n f'"l J m'iJ t; w J w p, n<L fr ft w pkn p hzwL w 1t nt{J i"''[, 1 

'J.. r/.. fl/Jrq.nt[Uuftnt ftwpt}frpnr/._, b{JbpwJ"''l_WUJnt prttj -

ubpL, pum LfJbpwJnL'l_p ftwqJfr .frnt/.nfrin•/JJntL'iibpfr pLntJPfr, 

ftwp•bifr t pwdwLbl hp*'" Jb,} P,Jpfr' pntfuhp, n(lnL9 bf!b •. 

{'LU J" l'l_/r ftw 'l. J f! i/_ bq.bm w9fr w J/r I! L {J w 9 ptrtJ fri fr um if•·n tpn/u. 

•fn<J t "- pm1uLp, npnh9 bfJLpwjntqfr ftw'l.Jl' qwini'iJ t, 1._b

qbtrtw9frwJfr f!LfiJw9pn<J 1.P 1/1nifrnfrii/_ntJ ftwJ 1frnifrnfri1._mJ ! 
wlt'i.tzwL l"'.frnr/._ ( 7 Jr 
88 

fl.ttwtfrh fr"lpfr L{Jhp1J1Jnuzw1J1nl pnljuhpfr9 qwph[p ~ 
f1 z ht 1:wJbJf', phJnLp, n.HwLf', 11w'l.J.f' /,_ WJ[h t 

r/.b9L1J1w9frw1fr i/_w'l. 2nwLLbp1nJ i;IJIJbJfr LplpwJnl-

'ln ' J ,,_hpw¥zrwul b'iJ wl11Hfr11LLpf'' JfrLi_u 96-98 % , fruit 

<hinw 9w /rtlll , p.n11u/r qwp'fw9JwLI! 'l"' 'ff!·hfJu19, J b,}wf, nu! 

t 1frLwlno1fr pwLwftL• (70, 73 } : 

UwqqJwf, znwLnlJ 9in'iJi/.n'1. .phJnLfr LfJbf'LUfrtl'l_[! i:p1F

f11uf1wLni .J ftw'lJi/_w,} {· mbp1qlhrtbpfr9 /,_ UfW{'rtthwftntJ ~ 

ftw11i/_nL.fr Jfrw1L i:hmphp, uwqw.rL pn<.Ju/r w&Jwf,f, rtl 'f_Ul[l

'fw 911 w L {' q_n <'ff!L /ii w 9, 1t w p1._nL fr Uf Ul[tntL w l{'t1 lfl jrtth I! .\ w u .. 

frnlJ t Jfr71i_L. 50 % -/r: 

l.iwJ[/>wpwjfrL nl':wLfr b/ilbrwJntqnlJ i/_Lqb1J1w9frw1f. 

uft'lPP9 JfrLJ..U 1_./;f'l wumfr&wLwpwp wi/_h1mLnd t ftwJ!pw 

{'WJ/r pwLwftl!' i/_bqb1J1w9frw1fr i/.hf'P.n1J t:wuLblni/. JfrLJ..L. 

74 % -/r (7): 

FJ.w'l.J.fr L[Jbpwj nt'l_/r niunlJLw ufrrrnl/JJn• hf! 9"'19 t 1J1i/_bl, 

"P if_b'fbUJw9frw1fr uq'f_pLwftwL znwLmJ WJhU1b'l 'fhpW·· 

117 n.11lJ t J b L{J n L 1th mn'iJ l', fr u ft t; b mw 'fW j•rtlJ 1 pn ljup w&

J wL'iJ rtl 'lwpgw9Jwhp 'l"''ll'Lfl-w9, wi/_htuiLn..J t JLLfJol 

u1qfrtrtnfr pw'iJwftp, npL wttwi/.hlw qnlJh·fr t i:.w uftntJ LP/"/. 
t}w'lftJw'iJ zptwLmJ (79, 81, 102): 

Upw'iJp opfrLwfiLLp bf, w1L ptrtjubpfr, nrnL9 LPh11w1n<

'l./r ftwq_Jl' /r1frum .frnifnfrint{JjwL t hL{Jwpfti/_ntJ pntjufr wA

JwLL nt q_wf''lw9JwLI! 'l:"''ff!Lfilw9 ' 

Swpwa1[w,} t w/i.t 1J1huwfibmp 1 np P'lljuhpfr 1._b,,_hmw. 

9frw1fr phpw9pmJ bfl.hpwjnl'l_p npwftwftwL ifn.frn/uniPJnlL

Lbpf! "{WjJw'i.twi/_np1._wq bf, bph{'·WJnl'l_ UfWpntLwftn'l. pnww. 

ftwL mwppbp opgwL'iJhpfr i:wpwphpntf/JwJp /,_ WJ'I O/l'fWL· 

'i.tlpr11J eL{Jw9n1l pfrnpfrJfrwftwL Uff'"9huLhpfr wnwLJ.tw

t; w mlf'nt{J i"'L'i.t hpn{ ft w />ii/_ w,} J friw1._ w Jf'·P ifm/.n P,1._ "'l. ftt/r

J w 1w ft w L UfWJJwLLbpfr9: 

lJ.111 frJwu.m111._ 'l"i"'fJJnth ntLfr t/.nfriw'lwpJ. qw"{ ptrlJUf 

l>fr 'LP "l n 'IP w.ftw L •[fr& w q fr, J frtwi/_ w Jf'P 1t LfrJ w JUJ ft wt "{ w j • 

JwLLbpfr Li_ g,_bpJhLmLhpfr o.pufr11w-i/_hpwftwL11'i.tJwL etflw,9·· 

pfr "''l.'l"'PJwL JfriL.: bphrw1n<'l_•hpfr ftwq_Jfr Jht Jm'i.tn'l. 
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JJrw9m{J1n<'iiLbpJr ufi'L{Jhqfa blwLjntf!l!, pnt/Uf WJU ¥wJ wjfJ 

O[''J-wLfa Jb2 l!L¥iihtni/. mwpphp opufr'1m-if.bl'w¥wLqLJwf1 

J/rt.wif.wJp, buf!wp¥i/_ntJ •t qwLwqwu ifinfi1o1-u¥bp"fmJLbpfr, 

npp 2'b np< pi/. b{Jb11111 jNt'T_fr It wrlJ l! P'"I 11fr ?:Wf''IW 9J wL mw f'

p Lp 2r2w"uLb11ntJ fllfoum .1frn1frnfllif_mJ ti f>u.q w1L 11-b·"f/!ntJ, 

bn if.bqbmw9 fow1fr l!'iifJw9pniJ J/rt.wif.w1pfr "fw1Jw"ufihpp 

z.b"u i/ini/in·flli/_mJ, b{JbpwJnt'l.fr q111q_J[! LntjU"fbu JuntJ { 

wJ11famfrn/u, b/Jb 111J'f pnifinflln1.,fJ1ntLf! ..;wtnnt~ J.t Lni/_JWL 

pn11u/r oLmn'lbLb'lfr"u ('l, 44, 45, 68, 97, 124)1 

{J' p z 111pp ..; b tn /11 q_ n tn n'lu1bp tL ( 8, 56) b {Jb {'tu J nt'l_/r ¥111 '£

J p 1Jrmfrn/rJ11l{JjnLYiibp[! if.bqbmw9frw1fr l!ufJw9pniJ if.bpw• 

'1-l'n'J bu Ll'w ~111q_Jfo Jb2 Jmunq 111.n111LJ.fou Jfr1119ntf!JntU'i1b

l'P -":bl Ul 9L11J 111 Lu flt 11-""-U/ [' 9u 'In 'l 111 Jl J fr w 9 nL{J Jf11.Lu b I' fr 

wnm2w9Jwul!1 

fu,n l' 11.bu faL "I w m¥ wL n, J t b {J b l'w Jn<'l_w m nt w JL p nt.1-

u Li1 Jr z111ppfou, nl'nu9 :b{Jb11111Jnt'lfr ~111qJl! oumnqbLLq_fr f!L

p w .'] pnuf •{ u11f b J w mw [!·111[1 11 w j mu t ( p w !fl, fr..; 1upff L, pwL w ·· 

q w q w'b frJ fa,, u1 t/1n1/1nfrr 11t{J ! ntU 'ii bpL wu /u nm w i/i b Lfr l.L )1 

/;[JbpwJn<'l_b[1fr !pp111Lufrw9fr \w1mufr \Lm11111nmnq &w-
/>wpu'ii 9ni J9 t un[ bl, n11 /rJ ttplfbUnt </_ b qb tnw 9frw Jfr pL{J w ,1/-

f!n<J ( n1u1aJuwufapbl t \n,tfrufr I8-fr9 Jfrul/, o9numnufr 

21-p), L{Jbpw1ntqniJ w</_blwuntJ t pwpl[- l.fJbpLbpfr "-

uuifapm'ubpfa ( nn11fruolfr ~w1f 9frmpn'iibuolfr "- qbpwLfao1fr 

fllwnLmp11fa J UfW{'n<Uw¥n•fJJn•L[" U111¥w1L 1 fouz.11/bu qtnb[ "11 

8 Lw'bqwf''ll! u U win fr 1bu, if. b 'I bm w9frnL ll''i.wLfr t/_ bnn• J • 

tLl'Jwumfr-&wLfr wLqJwul! q_ntqf!'iifJ1119 1 ut/_wq_nu! t l!" -

11/Pl'm"ubpfa pwuwql!, fau~ qbpwufrotfr "- 9frmpnubuolfr t:w-

pwpbpwqwL ''fwpntL111.qn1/J1n<Uf! i/info1t/_ntJ t .\oqn1.m t/_hp-

2/ruJr (14 )1 

911w111"} Lz</_wd- WJ'l iJ.wumhpfrL, 11/bmp t 111ubb np qb

'lbuiw9Jrw1fr l!LfJm9pniJ fll"f''fbLnt bflbpw1nuz.fr !pfrq_fo¥111¥111Yi 

\u1m¥n.fJ1n1LLbpfr u pfrJfo111qwL ¥111qJfr iJ.nq111flln1fJ1mHbp£' 

\wJbJwuiwpmp 111LLz111L bU, frLz.1'lbu 111J'1 u1wpq_npnz 9mJ!i 

bf, m Ul[f U W JULn b'l_ q_ b Ln b 7_</_ UJ.} 111'l_jflLU111 ¥ J 'l -p tnt/_JW i'iJ b f'f! I 

!io 

ll1unrn w~ 17 
•f.wr'1"'1'"'.l l' fvnrqhlin, bphpw_1nur/• !/>/i ~fqwqwf, h l'f.,f/iu.liwli 

-:wur~n•P1n,!/libp[! if.b'lburw9frwJf pflpw9j!nuf 

I 

.,,,,"'! I 1250 fil'fJ•/m1P• l;fJl•pw1ff, •/fr rff"'b l''L ( 1•i 0 aD no PNr!. ff f ·Ir!. ,,.,,J~""'" I 
·-

12!8 o.8835 -1 3° ,80' l, 4fi89 2.6 66,6 
1/9 0, 8849 - 14°.50' 1,4690 1,4 65.2 

19;9 0 ,8869 -13°,81' 1, 4715 2, :2 70,2 
9/ 10 0,8853 - 14° ,30' 1, 4699 I ,7 70,2 

29,1]0 0,8888 -13°, 30' 1,4670 2,9 66,5 
~O/I I 0,8875 -15°, 8:) ' 1,4709 1,9 70, I 

frui_utbu bpun1J t .v; 18 W'[J lnu1114rrLJ pbpt/_wd- Ult/_J"'L-

),l,l'fr!J, 1[wp'1wpnLJ{' fllnp'lbLnt 111u-':n'l Jzw~ni1{JntJ 11UJ1119-

1[wd- bflbpw1n1'lfa ·~r7-r¥w-ppJfawqwL ..;foJL111q111L 9n19111Lfaz

!1bpf! t/_bqb1nw9frw1fo l•LfJ-w9 pn1J z111m pfrl b'ii r/1n1/1nfllif.n1J: 

r./, l.g.b m w 9p 111 JP l!ufJw 9pn 1 J b fJ bpw 1n1'lfr tn bu 111 4w f'Ulf' 

fflnfr pnifi.n/rJnt/J ]WU npnz111¥p opfrLwlwifini{JJni'it lf u¥wm

</_nLJ1 bqwd- ifinifinfllm{JJn<UUb['L ti 111LLz.111u ,bfi IL, Jbp ~wp

,tfapnt/_, 711tp11 lhu qwlfru LJniz if.bp9Lh[nt IL qbp[nid-nLf!Jwfi 

u pnu Lr u 111< J w LL bpfr 9 , 

Uw¥w1u Jbl' pnpdbpntJ WJL t 11(111tnqbp[! 1 b/1p nrnniJ

LwuppniJ bup .bfJbp111JnL'l_f pbl1Jwfi 9n19pl_/r IL ou1mfa.¥111¥1111t 

w¥U11'if.n$1wL iJ.ni/i·nfllni{JptL·Lbp[!t fT/wp'/.t/_n<J L np i/_bqb

UJm9pw1fr u¥C/.prs J .pfr...t"- if.bf'l l.[JbpwJn<'lr ,.1t4JwL 9nt9flf! 

or1faLwl111ifinpb'ii tf1nppwLntJ t, pu¥ [NLJUf pub111119i/_wJ- -&w

tr.111qwj{Jp "l.mmJwL wL¥Jn<Uf!' JbJ-wuniJ1 U.1u bplLntJ{Jf! 

'lPUJ•[ntJ t t/_111l''fwpn<Jp fitnl''lbLnt wHn'l Jzw~nLJ{Jp ifinp

Upp pnlnf' tnw('phpw~Lbpn<J IL uU1.nt'1fln1J1 

r./,bpp -':./rzwU1w¥t/_wd- oppLwl111rf1nt{JJnLU[! f!ntJi t' uiwlf1u 

ltufJw'lt'hl"'• np {b'1hU1w9 pwJp t/_w'l znwLLbpn<J p1np'1bf,,,, 

bfll,f'<UJllL'l_'iJ 111if.btfr ..;Wf'nLUUl t '1/,f'Ul'j,fOl U"ff{'tnf1t/_1 npr 

ot'{U1p¥w"lbu frLw¥UJrt/_ t u n<ufr pb¥JwL -':wJbJwUJwf1"'1' 

t!l 



Jb<> 9'"9P1- ( funp'fbtnL b[JbpwJnirzfi 

9'"'-P JnL'li.,, /; l'P :Pft q_ftlj w-pftJ,, w" w.,, 
ufrf1 inb' u /;J_ 40-43 )1 

lfw'lJft Jb2 Jw'linrz Jftw-

;;winljm fJ JnL'li'libpft Jw-

Jvl 18 w runw w,fj mJ p: b pi[wJ int/_1 w Lt Lp.ft9 bl 'lib l nt/_ Uf b tnp. 

t htjlwru•L[, "I' i/_bqbww9frwJfr t/_bnniJ bflbp1uinuzniJ 

wtf_llw¥1·n,J t 9ftwpn'libaolfr '1. tft'liwu1olft pw'liwljpt 

f!w9wnfrlj ;;bUtWj!f'j!{'nt/JJni'li b'li f1bpqwjw9'bniJ {unpqb .. 

'li·1a L {Jb I' w J "''l nu! u Uf ft pm '1i b pfr Lt J b'li fl n '1i ft pw'li w q w q wli i/i 11-

f 11/un1 fl l'"lilibp I! •[ b 'l-'bww9ftw Jfr p'lifl w 9pniJ, "I' n'lip, /1'b1._u[bu 

wp'fbJ1 lizb1 /,t,,/!, ·1111'1 bflbpwJttL'lf ·-':ftJ.liwljw'li n111wftw~w'li 

9nt,gwL/rz~1/,['li Mn rl,wp']mpn•j[' {unp']blinL b{JbpwJn<'[f npw

ftp <:frJ'uwljw'bnuf 11/UtJJwLuit/_npt/_wJ I; UUffptnlibpft p:wpJ.p 

Lt JJ,'b{Jnli qbinnlift 91nJ11 u1wpniliwqnt/J-JwJp:1 

P'lil"I bu bpkntJ I; 18 • f''I W'lJ"'uwqft int/.1wtfib f'·P 9, 

uu1frf'wlib!'ft• frliLu1bu liwk Jbli{Jn'lifr (pwt/wljw'bfrr1 9wJp Jw

!1'"/!'lwqr11l) 11.(Wf'nLliw;ft.n<f/Jn<'lip ;;wJb1fwwwrwp p:wpJ.p t 
1/ b17L tn Ill !J/1 Wf fr •l 111 'f ]f'i'wlilibp niJ, p u ft 1[ b 'fl tn w 9 f tu lP t/ l p

yrruf wuurpi{wliwp:wp li1[w'lnLJ /;1 U.1uu1bu, O'fnumnuft 3-/rli 

Ullf fr (lln'b Lp/1 11( W f1nL .,,.UJ ftn• fJ J n<'li [' funf'''f /,t, Ill /,;fl b f1W Jn I'[ nr J, 

f n pJ.b I' fi p:n l n I' unu ppb I' w qli b pft J hfr '1i w t/.1 w l'uL I' nt/_, w w · 
tnmf11/_niJ I; 46-56, ftuq ;;nqwbJp:bpft 18-ft'li' 40-48% ·/i 
u w;; 1f w'li t hp rr 1.J; G w w t ''f w u in w tf_.,, I' I; w 1f1, n fl J b'li P nL fi 
U(Wf'n1'liwftn</J-Jnt'b[! JP wtintJ .Lt ;;wJJJJU(UJUtwufuwLwp:wi' 

mwwwL :fn1J I; 8-12 Lt 7 - 10%-/t uw;;Jw'blibpntJ1 

rJ. b f''1,; fr ZJUI £ In t/_1 UJ [f, bp f' {Jnt J[ b t, tn UI / f U /;'/{',.it W 91. /;. 

/"'' "I' fi1np']/,lini bflbpwjnllll' UUfff'IJllibpni/_ ;;wpnium .( 

;; w m ft w 'if bu w J'li Jw J wt wt,., bp I' mb rzft I; ntH'b·nt J p: "'! u ft 

p:ninL wt:, /tuft wLplttbpft pli'].\w'linip q_w'liq1f wJmJ qbpw

qznniJ b'li bpfrwwuwp'fLbpp (oqnutnnu)1 f!nt111ft wG.ft'li, 'lWf'• 

qw9ilw'u'i.t "' mbr"-'libp;ft Jbpw9ilw'lip q_ruq.p'li{Jw9 b{JbpwJn<

rzniJ Lpm p:wrJ.p npwl,_L Ull'{W;;nt/_1111 UUf/i{'tn'libpft U(Ulf'nL'liw· 

·ftni/J-J.nt'lip npnz i_wffllL Lt/_wq_·nul t (,;,,.ljinbJp:hp)1 

2ft'll''"Uf"'lip1l,_ Lt ;;,,'f.WJp'li m'lilj.fi!Jbpft qbUfp',,,J, pbppw-

,;wi/_w/!fr Jwt!w'liwft (18 <nljmbJp:bpft) umw9i/_wJ b{Jbpwjn<

'lhf'ft !/>ft•q_ftftwlfwL <wwljnL/JJ"'-'litbpft 9n<9w'lifrztbpfi .\wJbJw-
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mntflJl1l1if! 9'"J9 ( m{b[, np 1ipwli9 Jfr:r/i. JbJ mwppbpn1-

fl1ml1ltbp z¥w1i1 Uw¥w11i bphpwirnqbpfa pfaJfaw¥w1i ¥w'l.Jf' 

TILU!r<J1iu1ufapL[fa11 urwprz{bt L "f' ui.qprm&Lr!i i.qwrntf.wljm- ' 
p ,i m J p nrnz wnwqb1n tpJn ti'. mr.L r. fip11_rnu1nliplj tnf•4r G.brpu . 
ummglj_w~ pmJubrp hphrwJm11_hrp : U.J'"'fhu, opfoliw¥, ;;/t'1-

f''., "In 1i ft¥ bq w 1i w." 11 t{_ wpm w '1f' wJ m1i¥ pf1 l pfa9 um w 9t{_ w J 

p " ' J ubpfo h fJhp w J'>UJ_ hp ,,.J 11 Uf fo17w1i hp ft Uf w pntf1 w" ni flpnh I! 

pbrpw <: wt{_w[!/1 Jwrlwhw/1 (r"L"I' l9w1i111 tphpfo Jh_foh m[!t{_

l"'l1L/1ni/) ¥wrzJ/;l t 44,4, fou" t;nrz_w!fah m1i"fo1ibpfo9 umw9-

:['11 ·) pntjul,11fa J11u1' 41,8 % t flbhflnhfo 111u1pmLw"n'f/JnLbf! I.' 

-':frrl,~n' ''l"LfafJ, L.' <nrz_w1fa1i mh"fotbpfo 'lb''{[!ntJ brz_b[ t U(btnw

l;wL umw1i,,_w1,,,,/,9 zwm 9 wJp Ii. pnl"f' wUlhJntflbpfo Jh_fof1 

u: :[Jw zthpnt/_ "u;rz_J bl t [!1' 'lwJ bbl! 8 ,6 0/o ( wrz . 18 ): 

fJ pbp w 1 rnq/1 np w ft fa n LU ntJL w ufapn tfl jwL < 111 J mp. pw .']

<> fl JUI t; ft '11' n Uf n 11 fa ¥w J"'J o qw w q.n prh[JIJJ [{] w 1i J n1php ft .\ w 

J l J w mn1-fJ Jnth [' 9"'19 t mwtfou, "!' hflLt''"J"''lfa !pfoq_fal1w 

l:' w J, t; w m." n1fl J"' LL bp ft •[p w m w f'P bp [9"' 1i Jnt/Jbpfo oqm w -

'f ''i' J n1.rl p twftwL wq_'1-b9mfl1m1i lfa nLH9b[ : fiw19 J/1 i/>npp 

w.ll t U[Wm,"bt'!! bflbf'Wjntqfo 11ftJfawftw1i "wq_Jfo "wJ 

u"1fil1mLbrfa Ii. 1FhLflnl1fa UfWpn11iw"n•fl1wL inbuw"bmfa91 

!J.1., "fbu, php[!1JJ<wt{_wp/1 dwJwliw" uinw9,[wJ bflbpLUJl"'l_b

["nJ 1ifw1i9 npw"p pwpd.pw9Lnq u"lfof'inhhpfa p•updp U(Ul

flm bwftnt{J jnth t 'lfomt/_ht 'flWf!Ulf' L. 'l[Wf!LUf'+"lhJ'l.LU l9w-

1il'nflbl'fa '1-b"fp•ntJ' 47 - 48 % (.\ft'11'""1"Lfo" mli"fotbp}t fJ.1i-

9 •u1i"w[/t JbLJJnL,fa UJJhLw9wJp "{wpntbw"n'fJJnLb (6,8°ir,) 
'lfamifbt t 1im11i"1bu q[wpwpwjfoL [9WbJnt{Jfa qb"{pntJ (<fo•f-

1"' Uf rr 1i /tf( mL'" foh b11} r 
U.Hnq L. t:nqw1foL ( uinrriqfal_) Jzw""'JfJLbl'fo t;LUJbJw-

m,, ,p1,,,tl! 9"'!9 t mwifou, np funp11bLnt bfJbpwJnllrJi npLU!Jfo 

r;wJwl' '1-f'W"LUL !1zwliw"n<{JJniL ntLb9nq uu1fopinLbpfo U(UI• 

tin11iw"ntfJJn11if! npnz lwif.nt{_ pwpd.p t <fo11pnU[nhfo·ftw1fo 

UfWJJwLhbpn,J umw9t{_wJ bflbrwJnuz_bp,niJ: U.1111qbu, t;p11· 

f' ·'"t"lifo"wl"'J, pw'l.JwJ1w wp11JmLpLbpfo L. P"l"I' inwpp!J

pwft1'b!'fo Jfo~/tli mt/_1wiLbpnt{_, UUffopinlibpfa UfUlpnLLwftmfJJrrl

Lf! ftw'l.Jhl t 44 , fo11¥ <: nqwJfaL Jzw""'JfJniJ' 41 % 1 U.L9LUL

!).J 

ft wJ/1 J lh {Jnh ft "I w l""J, w" ntP J"'L I! ~LU 'l.J bl t, <LU J UIUf UJ -

m1uufuwLnpbL' 8,6 L. 8,5 %1 

2. bpbrwJnt11_p ~l•qpljwljw& 1. fptfpw~wl'. 

Swmljmp.imf.G.hrp t}int}inluntpjnt.G.G. oril_w pl'ipwgfmu 

flpnzw"fo t;linw.ppf!11ni{JJntL t Lbp"wJLU9brrtJ Lwli. WJh 

< mpof!, fib Wf''1!".P opt{_ LU f!b.f/LU 9pntJ bL{JLUp"t{_ n" iJ bh i/>n-

1/1nfuni[J J'"L Lb p fa /u "f' q.bL nt b /Jb11w J"L'l/t !p/1 'l./'" w•" LU L < w m

ft nrfJJnLLL bpL ,,, .pfoJfoLU"LUL "'"'l.JI!' U.J'l- <wLqw.Ju1Lpp 

hntjbU(hu L2w1iw"nLf/JnLL mLfo funp11bLm "wbwJ. qwLqt/_LU.tfa 

phftpw.\wi/_wpfo JuiJ,wLLU"/t -&.fo'lm npn2Jw1i .\wJwpt 

U.ju nirzrzni{JJLUJp t;wm·"w"lbu t;w1mL1fa bL tJ., Bw. 'J.bJ 

jll! 1i ni/_fr, 9- . ff/ . tJ. ntfu ,,.,1_11 lj ,,, Ii. U. . U. Oh faztb L," n J/t w zfo1 w

m wLpHf' l! • npnLp "wtnwpt{_h[ /,L Unr .funtJfon,J' '1-bnli.u 30-

w"wL {Jt/_w"w1i1ibpfaL1 

ll1unmwlj 19 

</,wl''l"'rn•J(' fu"l"lhb n , hflbl'wJnuzf' ippqp~w~wt /, 11f'Jpw~w li -': wur~n<

f! Jn ,l,!,h['fa .frn.fr nfurr•f1JnLliH{'(' op•[ w p'b{Jw91'n,,J 

bflbc""JP~' f.1/nL~ 
'25'' ~p,/wJ~~' bP"rlU1~"' IPril!. "'91.-•/bt'!J'l.l.tn• (1 ~5 " ?:D no PMr Pfif!. "'~/w9n< • ,,,,,Jl!. 

,fp9 r.lwrn 

7 0,8841 1- 13" 30' 1,4625 2.24 65,71 231 ,2 

10 0,8f51 I - 13°, 70' 1.4629 1,86 61,96 229 ,3 
' 

1.3 0,8854 - 14°.40' 1, 46~1 2.60 58,24 222,8 

16 0,8840 - 14° ,50' 1,4670 1,70 66,64 229 ,3 

19 0,882 1 - -14°,00' 1 ,4670 2.90 63,44 229 ,3 

22 0,8841 -- J ~ o ,00' J,4683 2,60 67,20 224,3 

1 0,8854 - 13" ,28' 1,4678 2.24 65 ,71 229,6 

4 0,8848 -13°,30' l 1,4688 2,05 66 ,64 221 .3 

fiLJ.Uflu hp/.w,J t pbpt{_wJ wq1n•ULU"fo9 ( w'l• 19 ), t/_LUp· 

?wpn•Jf' furrp,,_bf, 11 , bfJbpw/nttzfa !f/t'l.P""''"wL Ii. pfoJfow"wli 
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9n19wL/rz'ubf'p o{'t[w pL{Jw9j!nLJ bL{Jw{'"t[ntJ bL nl_ Jh(t 

tfin•pnfun•fJJntLLbf'p, nf'nL/!, {bf'[' L;p2wmw"1[w.t <b'f_pLw"

Lbf'p "wr1.tp~nq , wwmwLt[ntJ bL ifnf'J.p <Lw['w{nf' up1w1p 

uw<JwLLLf'niJ, WJupLj!L' q:nr1.tLw"wLnLJ .<:wJwf'JW i.b'i1 

•frmpnfu{n• J , 

11ni1L WJ'] t;"'f'.'JP zntf'Y_(' "wmwpb[ bfip 1:bmwq_nmni-

fl 1n1'ii -':p'J{'nU[nLp~ U[WJJwf.;Lbf'niJ wC.h9qw& funf''lbLui 

'i;lf""n<TwJp1 U.111 .t;lmwq_nmn<fJJ11<Lfibr1p Wf'11JnlLj!Lbf'f! pb

{'"'J bLj! W'f_JnLUw" 20-niJ: 

U.runtuw~ 20 

</.wf"l"'P"'lf' /unp'fb'irni bpL{'wJn<?/r !j>frq_fr~wqwL h. f'fulfrw~wL gn<gwLfrz

thrrfr fnfttforn•PJ'""Lbf'r "£'4.w rLPwnw"'!' pwgo{J1w <fr'1f'""t"Lfr~"'J/r 
UfW JJwLth pn1J 

l,J"L2 I 
I U"ffrr.,,'i.J.f'fr lJ'/,'i;,fl.,'i.fr "("'-

d~g~ 2U0 I ''f'U('nLklU~nL- l'"L 'i;,u,~nLfl /"L 'i;,e if'1f'f1'bhlnL Ill> p /"L~'[~ tnnf1n11-
JwJc_ I ~'"{'"" 

'""~nu'i./;rnt/ 

8 0,8938 1,4633 51, 9 7. l 

11 0,8771 1,4631 49,7 7,B 

14 0,8990 !.4629 48, I 6,8 

17 0,8947 1,4629 47. I 7,6 

20 0,891 l l,4 iil9 44,6 7,1 

24 0,8920 l ,4625 45,4 9,3 

4 (),9015 1,4637 42, l 7 ,8 

Pw9ofl1w .\p11rn"1nLp"U1JP U[WJJwLLb['n<J, Of'tf.w rL-
pu19j!'nLJ, {wf'']wpn•Jf' funf'11bLni b{Jb{'WJN<'l_/1 !/Jp'f_·P"Ul"wL 

h ppJpw"wL .t;wm"n1{JJnil1Lh['p 9n<9wL/rzthf'f! bLflwf't,qn..J 

bL nf'nz 1pnif1nfun1fJ1wL1 

b{Jb{'WJn<'f_p mbuw"W{'W{' "zprt{' Of''/_w f!LfJw9/}.ntJ mw

wwJi'/_nLJ t 0,8771-0,9015, pbqJwL 9n<9plf'' 1,4519-

1 ,4637, UU[ip['mL bf'p 1qw['n<Lw"n<{J 1n<Lf!' 42 ,1-51,9 1 J bL

fl:rLpL[!' 6,8-9,3 % -p uw .\JwLLb{'ntJ1 

YU[pf'rntbf'fr wJbLwpwf'd.f' U[W{'n<Lwqn<f/Jn<'ii 11/rur{bL ~ 
JwJf! 8-fi'ii (51,9%), wJbLw9w,}f'l!' clwJp 4-fiL (42,1 %): 

lf!,LpnLp UfLUf'nL'iiw"n<flJnLhf! pLUpd.p t 'IPZbf'f'• c!LUJp 

24-p'ii, 9w.tf'' JwJp J.l-frL1 

l}'ii'].C:wLnL{' wnJwJp, uww9'/_w,} m{JLULLbl'l! 9n<J9 !1'u 

u1w1pu, nf' u111pf'mLb{'p "fW{'llLUw"n1/J1n•Up pwf'd.f' f 47 -

52%, fiuq Jb'iifln'iipur' 9w.tf' (6,8-7,8%) 9bf'b11"-w JLUJL-· 

pfiL (8-17 ), LUJu/1bj!L' w1L clwJw.iiwq, bf'p [flWLU·{nf'{w.tn<

[JJ11LLp, 011p lt. LSLUUJn,pfi tbf'JLUumfrtlwiip pwf'J.f' bii, Jiu~ 

011/i 1:1.uf'wpbf'LU"wL /unULU{ntfJJnibp' 9w.tf' { W'f_· 11, 20 )1 

i/.hf'n.\fiuwi .t;wLqwJwu.pf! \ij.Jl! t mwlpu iizllni• nf' 

'/_W['']Wf''"Jf' fu11f'11M1nL mbf'l.t.fr bfJbpwjnL'f_LU"Pf' pth_iibf'nlJ' 

E''"!'J.f' [ntuw{nf'{w.tni/JJLU11 nL lbf'J.nifJ1wii, Jintu lfn11.J/1:; 

"'IP 9w.tf' .\wf'LUph{'w1qwu funbLU{ntPJwL 11hu1/!nLJ w{bLw-

bnLJ t bf1Lf'LUJnL'f_P pwf'df' nf'w"p pLnf'n2n'f_ u"lftf'mbb['p Ii , 

piiq..-:iu"wnwqL, /JnL[LULn,J wL9wu"wtfi JbiijJnu *bmnf1[1 

pfrnufiLPb'l.[' I Uw zwm LU[WUlnW{n{' ,;wLqwJwii/! t U.f'w -

r1wm1wL 11w2mm.J funf'11bL1ni .C:fi'lf'"''lnLfi~ W{'']Jniuwplf'n•

f11wfi ')wJw{'1 

3. tl,Lqhmuigpn& zrtw&nuf dhlf 1... hrlfnt pLrfw.6uitl_uif~g 

umuigtlw«) hphrwJntqhrp HqJtlf wlf w& 1... fpJ'pwlfw& 
pf.ntpwqpr~ 

btUbtn{ {'W9ofl1w .\p11f'n"lniiplfw1p U[WJJwuLbf'n1J 

f'" LJ uLf' p w 1_ b LP fr um bii u fr-1_ w&.ip n< 'l. LU f''lllJ 9J LU ii 1fiwurn p 9 , 

<wunLLw9Jw'ii W{'LUq.LU9ntJfi9, pbJ."fhu l.t. 'j,"LUmp n<bhu·u

l""-' "f' /un{'']bhn< rnLpl.t.bb{'-ntJ bflbpwjnL'f_P wnLU{bL Jf;,l 

"1111nw.qntJ t Lqu1m{niJ .\wur.qLUU[hu oqnumnu wJu,.U 

(oq.nuurnufr 10-25-1! ) • Jbu/! wnwtLUf'"bl bu.p pw9ofJ1w 

'>fiq.f'n"ln'ii1frlfw1fr "fWJJLUuubf'niJ qwrnwpbL funf'7bunt bf'lfn• 

pbfrpw.\w{w/!, "f'f' Jbf' "1w1Jwuubpfr <wJwf' Un{'rnfl1niu ;,, 

U.nwrfiii pbf'pw.\w{w/!fr JwJwuwq, bfJhpwJ<n•'l.Jr pwf'd.f' 

''(wpntuwqn1fl1wii Zf'twLn<J, umu19{1nJ t Jb.twyzJrn "wbw~ 
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'{/JJ1Jtl-'LwJ, nru, fa':wf'4h, UU/UIU!/JJ4W.i;Wf'.r/JJ[' ~ z.qn['9Lhu 

br4trnf''l- phf'{!l!' .i:n4mhJpbpfi i/_hnfaL, wL~mJbJwm fnn 

t, pwJ!J wjL t1iuq.!i/_111J ~ JH /!wuwqnifil1wJp mbf'b.LLrfa9, 

Lnf' pnwwJ 'l-IJJfUJ[' i.1nuz.bf'fa9, npnu.p. finiJUUfhu -':wpntum M1 

b{Jbf'w!n''l""-• pWJS 'lwuqi/_wJfa tfonn• Lfiublni9 .i:wJbJwin.w. 

pwp "/Wf(wu .f!wLw4fa bfJbf'WJll'L'l ~ umw9i/_nLJ 1 U.1finiwJh. 

uw11ifa1[, qm 1rwgnt!Jb· fiw1buwt pLrf ~: 
fiwmfa , J[;,} i.,' lmwpf'l!ftntPJniu ~ Llp4w1w9unt.! /u11/''lh

r,,11 faL;u,1111 UJnlLlf;l,'j, [, bf'4P"!''l• WJU"fhu ~l Jb4 /,, bpqn1 

pbpj!w1:wt/_w/!Hf'fa .JwJw11tuq umw9i/_w'7 bfilbpw1nt'[bpfa $/r· 
'i/t4 w 4 wf1 L,' w m 4n1fl1n1f.t·ubf'fi ft. /!JrJ fawq wL 4w q J /i .i; wJ bJ W • 

UI w 4w'i.i n111111.1.lliw ufa11n1.fJ 1nif1111 

U.![JDlUW~ 2· 

4.wt•'f"'rn •; p "'npryi L" ' >{_hq.h>n w!J/"'L lNw Ln1J Jb~ It hrl1n< pbf'l'"' t; .,,. 

•[w /!),/; pfa ,/wJw:uu !1 uww9•{u,.} lflhnw/ flLf)f,f'f 1'/"lf~W~UJ b [, 

rhJ {1wl;wL .:; ,,,,,,11r11fl1nt1'Lh1•f' ( J 9 6G - 1968 /JfJ·) ., 

! • !:: I I I I I~ I .. . ~ I t:.il I ..... - :- .._ ....... • .,. , 
1 -~ ~ I J ~::.. Il 2•J" 

~;~~ ~w= .J~ 
f.f!u''l.JOL{J 

::i .. .....- d 2(1 '' I s ..J .:...~ c .J ~:: 
~~ t..::.. ~ 1(1° lJ ... ~~· t!L•~· I-::. - ..,,.. ... "- .... ::... ...... r:.... =. ...... 

"""~" ..... ~. ;:14- :t: ~~ ::; ~~ s ~ ~~ s 

I 
i 

1. '1 611 42.9 B.2 30/8 I 0, 8819 
'l•1wpwr 

2 16 10 0, 8867 1,4597 40,4 8 ' 1 
i 1 l l I 0 0,8888 1, 4630 44,0 8.8 i 

I 
I 

I " 3018 I o ,8905 1,4633 49,9 8,9 
'l·t"'t""r __ ; __ 'r"'t'I" "- IG 10 I "·'"a l ,4ti03 42,7 8,4 

/11u11~..,, {11aupw1f 
I 

14. 10 0, 8733 1. 4630 40, 2 

I 
9,4 i 1 

I 30.S I O.f. 848 I 4624 I 43,2 10,4 I 2 15: 10 I ;46131 41. '.t! 10,9 '/.[W~l#[I + "//;J¥w I I o .b9o8 
I 1 14:10 I 0,8877 1. 46t0 42,0 8,9 

I 2 30 '8 0,8830 1,4605 I 42 ,8 9,0 
~l''"f't""J/•"I, /uwl'""' I 16/ 10 0 ,8755 J,4592 I 39,6 8.5 

l lUO 0,8888 1,4630 J 42, 8 8.3 

M'l''l_bu 9nLJS: bL mw1fau 21-p'l- W'LJniuw4fa mi/_Jw1'bbpf! 

wnwfpu /,, b['qpnf''l- ph[•(!w,;wt/_w/!ubpfa JwJwLw.q umw9i/_w· 

!IS 

h {Jlf" " J '"'lb f'fa ut b uw q wp w p 112/rnu (,!'fa t/i n1fa n /u nifJ Jn<U L ht'!! 

~ fl ; fa'u Ll, "- n1111zwl:fa 011/iLwlwtfonifJ.JwL llL bu/Jmpqt/._nuTr 

fl lf[ J UJ fJ [j ni9falf! I p ff [ np L[JWb j nl fJ /, f' fa rzl Uf j! 11Ltf 1 npn Z l/JJ r/rm[ 
rwp<l,n t wnw2fau pbppw C: wt/_w/!fa Jmifw'i.Jwlj u1nw9t/_wJ hfl!, 

[1111.( "'-'[ !; pn 1J1 U ''{ fapmL hp fa Uf w {' nt.UW qnifJ J n<U 11 u nLJ'i.J "( h u 

p u1{' J./1 f wnwy_fa'u pbf'j!W,;wt/_w~?fa dw.fwLwq uU11119t/_wJ hfJh 

!" 11 J" "i_ btr n• if (.: w U1 q w "/ h u '/-[iU(!Wf'+ !) pw pfu tu J/rU fa1 w {'W J 

f!JUl!J j:r L/ ffa 'fhll(j!n<J), fauq bpqpnp'l- pbppw <wif_wpfi JwJw-

1n u lj "P"2 lw1/1ni/_ fi2urnif (1 

lf'h 4 U bpqnL pb[tj!w/)wt/_w[!Lb,nfa ,,_bu{i!"iJ u1nw9ifwc 

b{J h11w .JnL'l bpfa .~ 1'1q_fafiw qw u ~wrnq nip 1"' fiHpfi 9f1l9wLfaz1t h

f'fa il{z!i. tiuqwu mwppbpn1fJJntL1tb11 ;_qwL: flpnz mw11pbpn<

fJ·111•~ti1 .&p ul1wmt/_11iJ bu pfaJfawqwL qwq1Ffa mbuw4l"'fa9 · 

fJ. J UUf f, !J) u "I fop mu hp fa Uf w I'" LUlll 4ni{J111dJ I!, ,l1 rr l "p LBW L J ni[n. 

f'P .!h_fa11 m1f1wlubp.nt/_ , wnw2/1L pbf'pw < w~wllfa dw.!w~1wq 
fr•u1lJll ( 44,7, bplfP"P'I pbppw\wt/_w/!fa r.lwJwLmf 41,0, 
fiu4 Jfw/b iil4 phpj!u1\w1_wllfi fJhU[j!lllJ' -J .'!,2 % : 

fi ,AWJU, bflb -':wz•Lfa lWttUbUj! 'll1LU1 Cf-LWj!wpw1faL ww
Y1.1111/J fr •IP w um w 9t/_ wt} w 1''1-Jn iupu f,t'l1, w ' 'f w w Ju fJ if_ bf' /1 w f'

tf (;/!l' ·;'ort-ntm b['•qn< pbpj!w-':wt/_w/!fa wi/_btfa qJbJwuw1 

Pw9ofJ.Jw !)fa'fpnUfnLfaqw1fa U[WJifwLLbpniJ funp'J-hfint 

wnwyfif1 pbpj!w<wi/_w/!fa dw.!wuw4 umw91[wJ bpbpwJ""lniJ 

11111 far"'' LL[' fa w r/_ b Lfa if b J "{ Wf' ntL ut q nifilJntU I! Uf w J J w U wt/_ n 1•-

1f w J c- i/_h'1-bmw9faw1fi W.J'f znwLniJ L'UTf ~ !UUntp 4wLwz. 

rzwf1111[w.>11,J hpfaU1wuwp'f "'bpb.Hpfa 'J-bpwqzttn,p1w.rp, "u4 

hpfam1uuwp'l mbp"-Lbf'fa bphpwJnL'lf!• fauluthu wp']bu 9"'!!1 

hup m•/J•L 1_h9bww9faw1fa [!Lpw9{!nt.f bfJhf'UIJffL'lfa 4wq_.!fa 

1/1ntfo 11 fun•f1Jn.!1Lbpu nwn<JLwufapllfau, wr/_ltfa <wrnrum ~

u ''{•fa I'm Lb I' n i/_ 1 

fu11l''lbuni bpb11w1n•'lfa wL9wu4wlfa pwrl'u'l-pfal Jb'i.J{JnL 

f1f•m11ufa Ufwpn•Lwl111ip1niuf.t faLLUfbu bpqnt phppw\wt/_wpfa 

?f'Uf(!nrJ' wnwy_faL Ii_ bp4pnp'f, wJfiu1hu tL Jb4 b. hpqni php

j!w':w1_wj!Llpfa 'fhU[[!nt.! 1 ~·w1qwL pntfonfunifJJnLfiLbpfi J..fa hu

/Jwpqt/_hl ft. J'bw9h[ ~ wupniJLWU1ph[fa uw\Jwufa9 zwm 9'w-

9!J 



J[!p, npli U.pwpwrniwfi '}IUlrnniJ :J2wq.if._n'l_ funp'Jhfini '11"" 
qwli wn.wlid.fiw\wrn¥mP1mfifi .{1 

l/.wrr17wpnLjp /u'nP''lhfim bpbpwJnt'l_/r !/>frqfr·qw¥wfi L_ pfr 

Jfrw¥wli \wrn¥nLPJnL'bthpfr pbp1_wt} gnt9wfi.frl'lihp[! Pn'Jl b 

111w1fru hww1qw9libtn,, np wn.wtfrli pbppw\wqw,pfr clwJ111 

liw¥ u111w91_wt} bpbpwJnL'l_f! frp npw¥n1_ ni_ Jfrwili i_/r 'l.PfntJ 

WJ[k qbpwqwli9ntJ t bpl/pnp17 k J.frwifi Jb¥ pbp'pw\wqwp 

libpfr rlwJwfiw¥ JJ111w9i[w.} bpbpwJnt'l_bpfrlit 

4. Unqnrwl1mli 1. fipqrnuinlipq h:q_wliwqnq wrmwqrqw~ 
funrqhlint9 mnw9tlw~ hphrwJDU1_hrp qhqmumwgpnG. 

'IG.w.6wmw~wlie 

lrJnp'lbfint wfi\nq JlwqntJP/r 1966 L_ 1970 pp, 1_bqb 

mw9frnli 2nwlifr pnrrJ.bpntJ urnw9i[w.} qwfiwi_ qwfiq1_wt}, 

pbnli wprnw'/pw·qw11 .fJnpJwfi \wlid.fit/_b9 1.nqrnbJpbpJwfi 

Zf't"'lifr hPhrrwJNL'l_tnJ/rfi unqfunq_-qnp.}wpwfi/rfJ/ tPnpAfr pn 

tnp mwppbpw:¥fihpfr9 ,wn_wlid.fiw9pb[ h·fip \p'}{'N"{nlifrq L_ \n 

'1._LUJ/rfi 111fi¥/rlibpfr9 u111w9i/_wt} phppp ( pn£np 19wfi1ntPbrr 

'lbu1pmJ )• 

bPhrrwJnt'l_/r WJ'l 11Jn,tfihp{' (/r'bi_"{bu fiwL. •np"fbu urnnL 

'I-Pl 1_bp9pw.} bpbpwJnL'l_WJ/rfi um/_funq_-qnpt}wrrwfin,J umw9 

1/_wt} b{Jbpwjntqfr fiJntzp) mqwpqb[ blip ~hfipfiqpw'l/r cr:Uh 

1/_brrlinJb Ufr1wfi/rJb >J "{wpf/1Jn1Jbpfrw1Jrli !pwppft¥w, np111b 

qnrr.}n,J t Jwuliwqfr111wqwli \rnfid.liwJnqni/_ pw¥ '}bqnturnw 

9frw1fr .\mJwpt U.j'l \wfiJ.fiwJnqnif.li, wnwfi9 frJwliwl•nt bfJb 

f'LUJnL'l_/r wqpJn<pf!, qliw\wmbl { libp¥w1w91_wt} bphp liJnLl 

libpf!Z /J.\w LllJ'J qfiw\wrnJwli \frJwli qpw umnpL. pbpnt1 

blil! 1_u•p'lwpn<Jp funp'}hfinL bpbpwJNL'l_/r mwppbp fiJn121'hp, 

'lbqn<u111w9.frnli qliw\wmw:¥wlif! ( wq. 22 }1 
22-l''l LU'l_JnLuw¥niJ phpi/_wt} 1111_1wllibpfr9 hpL.n,J {, n, 

1_wp11wpn<Jp funp11bfi.ni wfi\nrz J2w¥ni1/Jn<J u111w91_wt} bpb 

{'WJNt'T._6{'[! q6pw,'l.wli9niJ bli un1_npw¥w'b, \nqwJ/rfi ( '1"'2 

lllLUJ/rfi) "l"'JJwlilibpmJ wG.b91_wt} pni1ubpfr9 u111w91_w 

100 

bpbpw1nuzfr'ii, fru¥ hpp funp'}bfini 111hqfriibpfi wG.b9i{_h[ bli 

\fr'IP""lnhfrl1 "fWJt!wfifibpntJ, W"fW bpbpLUJNL'l_fi wpclwfiw-

9bl t qbpwq_wfi9 qfiw\w111wqwfifr1 

Urumuw~ 22 

o/.wr'l-"'l""JP funp'fbLn, .,,J,{,,'l Jz.,,yrn1P/i if111pJ.kpmJ u.,.w9qw~ 
Lpbpw4nu1hr/i '1b'l"'""'"'9P"J, q1'w.\wmwyw!.l! 

(S-pwlw1'n9 uJ.u111bJnq) 

I 11J66 p. I 1970 p. 

f..u9ofJI"' ~J''lP""l"'bJrft.,, •J.'lpn•'fn'kJ.ft ..,"i.ftJ.'kbp 5,0 5,0 
, ;J 1 t.n'lw1J.'k ui'kftJ.'bbp 4,0 4,5 

~'"1 (uurn'-'l:/i~}· •n'l"'IP'i, <n~1yJ.'khp 3,0 4,2 



1lwt·11wµnLJf }unrqb-CinL m6finrt wrsmqrut.p]mG 

1l1mi\hrti qtlumqnr w1·q]uLGHihrp 
lt wrq]UL U mµhrm qwG flh1uu liq wrGhq~ 

1965 fl. u4uwJ. il{rfii_li 1975 p., 2. UUl, 7frmn•fl1rnfi'iibl'fr 

w4w'1-bJpwjp wq.pnpfril/1w4w1i 11/f'"PlhJLhpfr Li <p7pnUfn'ufr

~1JJJP fa'iiuurpmnLLnfr .\bmU1q_nmwfJ.w'b "llw'iifr ~·wJwtlw1fi 1 i/1n[' 

dwp4li. Li nw niJfiwuJrl'h[ bbl! fJwLl1w11<lbp h{JbpUIJllL'l_ mr[n'l_ 

t/_wp'fwpn<Jp funp11hfi11t wfi t; n'l_ ilzwl1n 1.J/Jfr .\'iiwpw1[1111nL 

{J Jnd1 'ii nL wp'lJ"' 'bw t/_b 111111._fl jt1tb[!' bp w u nt/_npw.4wJ1, 17w z-

111 IJJ Jfrb ( .\n'l_w!fr'b) Jz1JJfJ.ni1fJ/r .\w.JbJwmn<fJJwilp : 

U. J '1- m w pfr'ii hp fa ·[!'ii [J w 91!"',J, p1119o{J Jiii .\ P''l-P" ll( nfi frfJ. w J/r 

''f"' Jilwli-'bbpm.J 4ww·wpt/_wJ pwq_ilwfJpt/_ .fnpdwl'4n,Jfihp[! /,_ 

hpwfi9 'l_"''l"P'l"'l_ i;hmwq_n111ntfJJnt'ii'iihp'ii wfit/_p-C.b[pnph'ii .\wu

mwmni.J bib w17 {Jw'iifJ.UJprfh,p b.flhpwJNL'l_Wl11n< pn<Jufr 

/ufaum wzfuw1111JJl11IJJf' '1-wzww1fa1i ilzwfJ.ntJfJ!!' fJfauwwt/_mnJwm 

;; P'11' "Uf nfi fr"-"'"-"' L wfi t; II 'I_ ,/ z111 ¥. "'JPnil •fan fu UJ p fi'ii h l II l ptu pJp 

Ulf''l-J"Lbwt/_LmnifJJni'b'ii nL u4 .q_pntLpnpb'b .\'iiwpwt/_11p Li .\bnw

t4wp111Jfr'ii ifr'iihll!' U.1'1- fnpdhpf! 9"'19 bL 111wtfau, np funp

'1-hfipfi w'ii { n'l_ ilzw4n<JfJP Uf"'JJw'ii'iihpntil wi_pfr I; [!'ii -IJ.&nd 

"f[IJJbmw9frw1fr mwp1JJJnifJ1wfi zwm pwptlp /JJfll1111'ff'"'l_Ul4UJ 

Lnt{JjwJp : bflh .\wzt/_b'iip q_n1._m u'iit/_nq mwpwO.n ifJ1w'ii t/_pw, 

W"f W fJ.nimUJ 4t/. ntJ I; 5-7 Li wt/_ hifa w'ii q.wil IJ.w'iiwi. q_ w&'l-t/. w,) 

Li b/JhpwjnL'l_, faufJ. h/Jh -':wzt/_b'iip "f£Whmw9.faw1fa wJpn'l_t 

JwfJ.bphu11 , f'fl'l-lf-P4htnt/_ Li Jfap_pwrf'iiJw•fJw1/rfi mwpwO.nifJ1n<f1-
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LhpL, IJJll/lll J n in ,1- 5 wLq.wJ wt/_bLf1, pw'b tuJb plppf!, "!' 
uinw9t/_11ul I; ~w'iir1 /,_ /ufruin wzfuwinwinwp Ill {rJw'ii4 '1-wzinw -

j p'ii J z w 11 ni J/J'fa qh u1pnirl : lJ. J'1- .\ wJ b.J UJ UJUJ 4 w L t; b m w 'l" inn i 

/J J n1_'i/'i1bp fi f!h'MPfJb1 hL pwq_Jwfl/11[ ':wp9bp, npnL9 .\wfJ.fap .t: 

lnwwpwLilw'fiL bL fi 1[.fa11t/_w ,) WJU wzfuwm11ifJ-1wL Jbp_ q'1-

m luzt/_ w J L w fun p '1- 'l-1 nifr1'iihp L' /,_ bL {Jw pw rlfr L Lb p I!, 

<PnpJhLp wJ1/1111fabt WJ'l- WP'1-J·"'Lptbpfr9 'lf/uwt/.npf! ' 

'~wf''l-WPnLJP /unp'l-b'iin1_ wpmw17pn1.{J1w·'b wp'l-J"Lbw1/.b-

uun{J JUib II pn z ,/ w'iJ ':w ,/ W p 1fJ.w p /,_n fl bz w f1UJ4 nip J nib Nl fJ/, f1 

m b p J,_'iJ bf' fr "' 9n 'I_ n i'ii 'ii b f'P ft z n_w Jfr 'ii .\ wpw p /, (' nLfl J w L, b pf;. 

f"llJlll'l_P IJ. nunw4Jwfi '1-frbu:J,fr4wJfr /,_ 1[hq.b111w9frwJp '"' op -

•! u1 /! fi jJ u1 9 /! "',J hp IJJ 4 w q_ J.p i/1 n i/1 n funtfl J" i'ii Lb pp .\ w p 9 hp I! : 

lfh11 1pnptl bf'f' 9'"19 h'i1 mt/_bl, np t/_111p'lwpni1p /unp17b'bni 

w fi \.nrz 1f z wft n 1 J/Jn iil Uf w t; ''I 111 'iii/_ nu! bf, u n1[ n p w 4 w 'ii 4 IJJ ,/ .\ n -

'l_WJP 'J, ( 7111zmm1frL ) ilzw4n<J/Jn•il pwqil1JJ{Jfa1[ '1-famnqn ifl1n1 ~ · 

f, b p n t/_ ': w u w w u1L[ 11Jt} {' fi 1;. .\ 111 'ii :11 !' op fr L w ;_ w i/i rn/c1Jn1 'ii 'ii b p L" 

f/,!"UfLu , opfr Y1 1114 , fuup'lbLnt ph)_l'fbu .r:n 'l_WJfr'ii , u11fiu1bu /;/ 

1.!.J L.t; n rz ,/ z w 4.,, i1{J n 1 J m.b plL'bbp fr Li 9n '[_111th fib p fr 4z nw .1-/• L .\ JU -

r wpf;p111 f'I J"' f,I! I b/J hp IJJ Jiii 'l_P ui w P"' Lw 4111fl J"'Ll' Jb,} M1 

1[ L q b1111119frL'1 J /1 t/_ W'l_ Z/' !'_Ill Mi/, I' nttl , h pp mb 'l_P I; nib/, L n rrl 

f ' n1 .I u /1 p 111 d1 u1 -6, m b l'"-L hp fr {' L 'ft; 111 'ii "'P q wL <f'/_ w Jn ul 'If; _ 

I' 1u 4 z nmil ht h !' /1m111u111rn11L b I' I! , o '1 P 2 hr1ilw u in fr-C.w LI! p 111pJ11 

~, fru4 1lpLn1npmw1frL mb'l_t1Lrl'iihpfr j!lllblJJ ,4[! /,_ 07p .\wp111-

pl11w4wJ1 funL111t/_nifJ1n1'iip' 9w0.111 

f> 11 1 Ju fr u1-C.p 111 q w I' q1119il wL , mh p Mi hp fr t}b p w fj J u1 'ii !1 

oqfr ylpJ111ump-C.w1ifr 111L4J1JJL , J{J'lin[npm1JJ1fr'ii mbqn,JLhpp b 

o 'l P .\ UJ pw php·1114 w f, fun .'ii 111t/. 111 {J J UJ fi w.t/_ bl w 91.J wfi q_ "''l-l!f' {Jw 9 

1/1•t [!t•111hn11l I; u1bpiLL!.pfr /,_ 911qni'iifihr1fr 4z n1111fa'ii <w111JJph · 

/"" {J 1111.'ii I!, 'ii t/. "''l niil 11flbfl1111" •'[_fr ''I UJ p nLb w fJ. ill{J 1" ,'fi I! pfi i_ut bu 

m b p"-fi b !' n1 ,/, w Jh Uf h u l;l w ,/ P"'l_f. p 111 J unu! Li fip U1 l l w bj!j_• 

Jn 1 pwpw 'ii.lJnip .\ h4 m u1pfr9: 

U.1u"f b t1' 1966-1968 pp. "-h qb ll1w9pn'ii zpt_w1'Lh11.fa ,/ /i
yfr'b .mt/_jw[Lhpn r[ <[wp'fUipn<Jp fu·"P'l-b'bni f!b'l_.\w'bnip 4uifiw·;_ 

~, wfiqt/_wO.niJ mbpiL'bbpfr j!lllhw41! OCfnumnu-uhUfmhJpbp 

U1JJ1utbpfr& mwmw'bi/_ 11<.J I; · 59-65, .Jru4 .\nfJ.mh.Jphpp'ii' 

to:J 



47-56 %-Jr uw<JwiibbpntJ1 

'j, I! t; w ,f w Uf 111 ur ""' /u w ii w p w [' ' 

11111\Jwbbb['nul' 

bpbpwJnt'Lfr U(U1['ni'i.iwqniflp11 -

0,17-0,22 Lt 0,12-0,14%-fr 

t{bqburw9fr111Jofr eiif11119pnul pblt n;_ zwur Jbit, pU1J9 

n('fflU/qfr rfrn4'nfunipJ,f1tHbl'fr I; b'i.ifltul''ti/_niJ bwlt bpb['w-

J :n'Lfr q 111q_JI! 1 </, b qb urw 9.frw Jfr uh_pfr 9 J fr'i.i ;_Lt if_ b l'P. 0 l'fr'i.i 111 • 

;_wq.rrl'bfi if1np.['wbn1<.T I; b/Jbl'wJnuzfr pbltJw'i.i 9ni9/rt.l! Lt, f!'j,11-_ 

-':w1twniuft1i, Jbt)w'i.iniJ ln'J"fr pltbn1119i/_wit -G.wnwqwJfJ/r 

''fururJ.w'j, wfiltJnib[! (-'i.izw.fl.n·i/_}1 u4wur.fr ntiib'i.iw[f•i/_ funL1-

11-biint bflbl'wJn<'L/r 'twqJfr Jbt Jurfln'L Jfrw9n<PJnifJ'iib['/• 

!pfrqfr1tw1tmb <:wm1tff•P1rnb'i.ibl'f!• U[bmp I; b'i.ipw7['b[> n{' i/_b

'1-bmwgfrwJfr ultq_pntJ i/_wf'11-111·f'nLJ[' fun['7bbnt bpb['WJn''Ll' 

\ ,wp.nwur I; 'lbf'w.'i.i.frolni/_. i/_b11burw9fr111Jfr qb['1.nLJ wi/_b1w'i.inrJ I; 

gfrml'n'i.ibaoifr ft, f!Uln bpftntJPfrli, ,iiwft Lfriiw[notfr pwbwq[! 1 

b[Jbl'wJn•'L/r 11 tw\wmJw'i.i 11-l'w'tw·'i.i 'l-"l'6nb \wb7fruw-

gn'L "U/·frf'miibrfr [!'i.iq\w'i.int[' UfW['niiiwltn<PJntb[! lin<J~U(bu 
pwp.!.p t 1[bqbm1119frwJ/r i/_w'L znwiiiib['n<J (45-56%), ftuq 

\bmwqwJn<.l WJb bi/_wrlntJ I; (40-48%)1 U.b9wbqwlft J[,f.r. 

pn1ifr UflJJ{'t1<1iw1t.ntPJn<iif! i/_bqbm1119ftw1fr l!iipwgpntJ l;w'twu 

1frn1'ff/unif1Jnd1'i.ib[1/r ;_/r biipwl''ti/.niJ Lt J'i.iniJ I; U[burw'tw'i.i 

wpqb[IJJUU11JJfi7111purfr9 Jnur bp,1tnt wUqwJ UfW1twu Jwqwp-

11-wltfr qpw' fJ 11 ,Jlwurl'bLfr 15%-rfrg I;[ 9w6[', Jnur 8-100/o-/ro 

n l. w i/_ b LP' 
U.1u"lfruni/_, ·lb'l-bur1119frw1fr if_wrz znwbmJ, bfp urb'L/r t 

nibbfintJ pntJU/r pnu1.u w-G., qb['b{'q{'JW 'l!J,..11-t;w'i.inip qwb'l--

i/_w6ntJ 'lbl'w'tznniJ bb bl'fturwuwl'11- urb['lt'j,bl'f!> pw['J.l' 

I; o11-fr n< l9wbini.Pbl',/r tbl'Jwuin.Jr-G.wbf!, 9w6['' Jpiintnl'urw·

J/rfi urbrzn,Jubl'fr pw'i.iwlff! Lt 011-fr ·\wf'wpbf'wltwb Juniiwi/_nt·. 

p
1
ntfi[!, Junp11-b'i.int mbl'.Ubb['/r bpb['WJ"''Lwq/r[' ptfrt'i.ibpn<U 

l!bpw1iniJ I; "Uffrpur'i.ibl'ni/. \wpniuur bpb['WJnL'LP ft'i.i111bbufri/_ 

uft'iipbqr /:niJu/r w-G.ftb n< ll_W[''1-w9Jwfl[!1 urb['lt'iibl'fr 6b['w9-

Jwbb nt tbl'Jwuurfr-G.wb/r wiiyJwb[!, Jpiin[.npmw1Jtb mb'LntJ

bbp/r wi/_btweJw'i.if! ''l._"''lf!'i.ipw9 pni1w'iintJ I; bpbpwJnt'L/r 

p/rn uftiipbqfr ftiiur [,'j, u,hi/_ nip JnlUf! 1 n{'U WJ[UU ;_/r q.nju<w111nt

Sn<J 
9

b,,_Jwub nt JubJwnw1w11Jwfl[!t fJ.l'w t;bmlt"'fipni/. 

104 

/ufrum bi/_wqniJ I; lphpwJn<'L/r U[W['nt'iiwyn•PJn<fip mb['ltfib

pniJ "'- wJpn'Ll qwuw;_ 'lw'i.iqi/_w611iJ, ftb;_U(bu 'i.iwlt 'l._lfWLfrn

f'b'i.i ·Jrt'i.iniJ I; bpbpwJ"''lP npwftf!• 

O['i/_w [!'i.ipw9pniJ i/_w{"7wpn<Jp /un['7bfint bfJbl'wJ"''lf' 

p1u'i.i w yw qw'i.i Lt N['W y w yw'i.i q.,,,pn Juntp j nififib l'/r nr UfftJfiw ufr-

f'"'fl .lntf1[! 9nrJ9 I; mw1fru, nl' frbi.Ufbu bpbpwjnt'[_fr, WJfiU(h" 

ff Y1pw lfwq_Jfr Jb2 Jurfin'l_ J1ftw9ntfljnLbfibp/r uJrfiflbq_/1, l_ff[' 

liJnifJ.fr lfnimwftJwfi ft Jfrr_wi/_wJp/r fttftJwjwftw'i.i l'{WJJw'i.iiih

f'it, ilfttlt yw npnzw'tfr .\wpwlfgwywu 'twuti U.Ju"lbu, of'frbw4, 

lf1bpwJn''lP Lt lipw l1wcrJfr Jbt Jmun'L uu1frpm'i.ib11fr pwp.!.p, 

ftuq JbYi/Jnu ybmn'i.ift 9wd-p u1wpni'i.iw1tn1.fJJnr'i.i 7/rmi/_bl I; 9f;. 

pbyf!, bpp tniu1ui/_npi/_wrln1f/Jn<b[!, o'l.ft ft [9W'ii.1111flfr r_b['Jwu

mfr-G.wfil! pwpC.[' b'i.i, /rulf 07/r \wpwpbpwy:.u'i.i Jun'i.iwi/_n1f/Jnt-

11p' 9w6f" 

'l-frzbpf!, bpp 'l'lwlftnl'b'i.i frr_uniJ I; tb11Jwuurfr-G.wlif!, Jb. 

r~111'i.iniJ /un'i.iwi/_mfJ111<bf!, Jri.ft tntuwi/_np1[w6nifJJ"'bl' qnp6-

~1 w yw'i.in1J pw9wftw1nrJ L hlfwmi/_mJ I; t:wywnwlt b['ltn<J· 

[Ip. UIJufr'i.ipI,' b/Jb['IUJnt'lfr pwfiwy[' ft bflbpw.1n<'l_n1J UUffrpm

~1bpft UfW['ffLfiwymflin1'i.il! frt'i.in1J L fruy w'i.i9wfi1twlfr Jbfi

/l n'i.ifr'i.ip' pwpC.pw'i.imJr U..Ju 6w&qwtiw&fp pnt,H t mw1~u hq
rudpu9f1h1m, nr }unrqhfmt phrfw6w~wfp u1hmf ~ qwmw-
1·hl fimJhifmmmpwr mwf, wrwnn Ill znr hqwfiwq}1& 

!1, fr::wp4.b, w'i.i<bmw.!.'fblftnpbb P1rl'b[ 1 nl'utbuqp l/Jb11w.1n•'i_/1 
1; nrnrnm ufr'i.i/r : 

•{w['7wpn111• /unp7b'i.in1 w'i.i~n'l Jzw1tn•1Pfr 1/1npJ.bpniJ 

" rfm wqnprlifwit [9wI1 Jnipfr' 111) '1-l"'/!wpifr, p) q[wl}wp+30 % 
.'r11upfuwJfrb fuwpwJfr, q) q[wpwf'+30% U[bJqwJfr Lt 

11 ) {pwpfuwJJr'ii /uwpwJfr .\wJbJwmnt/JJntfi[! 9"'19 I; mwtfru, 

"l' funp7bfint ,/1wflwi. qw'i.iqi/_w6fr pb['/}WUJi/_ntPJntfi[!, mb['k

,'J" 'lntU .\w{'wpbpnt/JJn<bf! Lt bflbf'WJnL'lfr u1u1pnt'i.iwyntPJntfi'i.i 

"' blw'i.ipf! fr1frum urwp'pbp b'ii n;_ Jpwjb mwppb[' [9U1fiJnipb

f'1~. WJ[U 'i.in11'ii [9WbJmp,fr 'lbUf/}ntJ' mwppb[' i/_b7bmw9/rnu 

i (' r_wfifib1mtJ, U.juU[bu 1 pb' pb['pwmi/_nippuJ[', fib' urbplt'i.i(,. 

f'P nt 9n'l_ntb'i.ibpfr 1tz11w1Jr'i.i .\wl'wpb1in•PJwJp Lt pb' bpb['tu · 

!'"'I.fr U/U1['n1'i.iwyn1f/JwJp nt blw'i.ipni/_ 1966 p. i/_b'lbmw9fr111i 
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l.01 

j fmpJupm'JmpFm/11 mv 1j Jrdmd illJmJu fl11uFmJ7.eJ'l rn'J 

-7/,Junf JFJUJml1Jmp IJm'lmf'mp ifilm]rm:,mildqJ rp/"dm-um <Ji/ 

-71lmf]rU1 i/il911,l11/lm'lm 1n11Jmifpifril 71 1JmlJmlJifbi/</; i/•lql11ufm1T 

-r;e/q ni/lmm 'l'l 6iw6 nqm7'lif 'Mm i/Gmt/ IUl!jj 'lmfeJJUIJm'J 

· -wJmm Jrdmd i/lnufmJqeJ'I 71 'lmFeJ1uvllJmdqb {liJmnmuii/d9 

11qf~m1U1m:,} i/JM'JJqui f'1Ufmpb11,mb lm'lmlJ Jw11,m:,li'l,J 

1u1'llidunf j pw'llJ'JJrm:, (nuurnubo) JmqlJrmp i/ilm71m:,mil 

·dqd 1Ji/6mum Ju 'r11flmU1 'Jl/ 6F1uG ildq1Jif'J1uflidm i/dq1Jilm]1 

-m:_,mifJ'ld 1ulJJ'l 71 IJqr fmpJmuimlJ p1udqrr,'l,ml'Fm/11 i/FmlJt/r; 

-ulnudbif:, mFeJoGmJ 'f1Uil6mfl'lJ i/'JmlJl 'Jui/GmUJqbq'f. 

:mg/m 8l l ,pwif 

--ln9b i/•191Ji/1'JU1 11,i/FmLu:, IJnif '!81 j lqrbmlJ Jild7J iffm]t 

-b'lmb lm1JmlJ prnillnqli ifdq'Ji/IJ'lm IJi/'JulnuJlii/:, ]ruJnlmFpm 

'Ii/li/r 'l"mnfmrm:,, i/"1qf/wF1Jm61 Julud i/dl/'l'JmlJl 'Jui/Gmm 

-qbq]r •tflfd 0/,61-996 l 'nqlnnF'fl :rzi/rJ1ufTJ,mlJ11,U1 Lu71Jlimmdm 

]•u1m'JmL'l 'Jm1mdupun 11,q pw6'JmbmJ7b (fu-% !!l -O 1} 

1nJuif1Jmlud11 JJq'Ji/ljrzUJ fmpJbmm1lm ]rulJmlJmLq 1Ji/11,uh1ud 

-li/:,, 'pu1mJu w ]rulJm'Jmil i/L1ufmJujq 71 dpmi'flwpU1mifd7d 

«i rmF £f 1uLu6'1:;m mli mm9:, p11d911,1Jmf •u•md 1'1 'Julrwrll;i/ j 

pm1 l''uwlmli 'i/UJn•u 1(11,lfm q 11,1uLuG uinm:, ifl'l]rm ''Jruf{'/ 

-1ufmpJupmLwFy. JrJmd 'l''luini/n 11,iflmmmpdm 71?m61F/• 

•Jub:,) j 11mrluJrJmd 'fmmmrqpm:, mq:,, i/'JifimLu:, ,Jfl 

-1uf 'lmlJ '!UI fm pJlimwdm pu·IJ·m1JmLq IJ if 11,ulnudlii/;:, Ju 'ni/lm U1 

I GF1uG il1J1uFfl1ummpqpm:,, ifil91Jlmfpm fmpGmuin rwJ'l'l 

-11,mUl 'JuifGmw9b9p ·eJf/ OL,BJ-996l i/
1
t191J41J11,U7 1~i/TmLu:, 71 

11if11, u hi u Jli if:, f m 'f 1J mrd11 i/1 ( mJp if nm I'm Lu:,, 7ifi11u uin 11 m 'J 

1171n1rzi/) p1uJ9'J'Jmrfmln i/FmlJi/'Julnuzlbi/:,, mFeJoGmt/ 

t1~7t111 

71 J'l'Ji/JmUJ 1mF1Jnmui 111fdubmwbo priuLqw 1Jhu11, JJqe}1uf'J 

-m67 Mm ni/>lmUJ j 11wFfi1uJu]rmJm'l:, JJu 'riuptlm:,m'lrLu:, 

1 r; L mli 'Jmli uiml JJq'l,li Jw 'JV m n/ 'Ji/i m I' mJm n/-mJmilmlb 71 

JJmilmlb (b <i!Jqd fmpJupmnflmJ'l 71 1f,1Ufm1 Jmdmmmru1 

-m:, 1 m1Jmmn 'Gi/Jrr'J'JmrFm In 'lmlJmf m ri/11J n/mlJ'lm '1i/Jq 'J 

-i/dmm JuluJ mmlJ 1Fwf1 ilJu •J11rnfef1u'Jm1Jmn/my.m:,, 'lmr'Jn 

pd91J69n m1 mht f m1 p»1q 11,6mlq pm _J f i/ f7V 1JmfeJ1u ]rm'Junf 

90l 

, · 'lmf'eJwpdql lqdu]rml11lmlJ j qlqilmlJ dpmff/wm'lq:,, prnif 

lnqli i/dq'lliJ1u'lvmn/ 'Jif1Fm1/milmlb 71 qilmilmlb 'lifrlq'l,q1lmui 

lm'Jun/ 71 ]rub lj nqln'lfm •bul 71 Ju1 nqln?IJq (J '('Jif1lq'lifrl 

·mUI ]rm'Junf 71 ]rub nqmmlJuim:,,} Jmrm:, JU'!q/,.Junf j UJllff 

.mJ:,'lm '!Ju 'r1u·'JmilmU1 'Jl/ uim'l ql:qpm ( m ·tlq'l'l,1uFf]wlq]1 

.mum Z11Ju 'Jl/'l,111 .JrmFffiuwmpqpm:, ifrmrlmnf 'JifFmnfdmJ:, 

i1lqeJiuF'lmGl 'l4•Fm r mrlmnf-mdmilmlb .,, 'lif F mJmilml-b I iJ !' 

·1UfJubmuibo qrll/'l,li1Jw'l11mn/ 'JifFmpmrlmnfmJmilmlb 71 if1Jmil 

-mlb j JmpJm:,mlJmuimlnlJ 1/mrm:, 4£1•Fw1m'lr Luj'Jm 1u'lqli 

-1lun/ JfrndmbJm]r r1u'lmlJm'JfJub •drmpum Jw11,m.<,li'Ju 
1r11111,mifmm 'Jl/ mml 

1/lq]rm Gi/dl/'lf/Fmlimum;J if'ldm IJ11q 
1
J111l lifi! JmJrnmmpqp 

.-m:_, ·'!'I f1U'Jnl71/ 't if'Juifm:,, nqln71Jif 'il'luJu '111ui!l119li ij1rlq1! 

.f,,/w'lumn/ 'JifFmJmilmlb 71 ifJmilmlb Lu6milmui mml qlq]rm 

j lqppu:,mlnm 'lrlu ''l,myquinmprlql Jy,Jmd l7Lq j mlqpmJ:,, 

-r~m 1/mrm:, 'Jmr1Jmunu1 ifLrnimJqf/q 71 'Jmp6mb1/mb 'ifym 

11,mud 1U'J'flidu1q 'qmnllJ 1]rm'Jun/ 71 'Jif1 ]iub tlmJmuimp7pm:;t 

i!Jq'J'JmUl '!uif Gmmqb•q ]r · ei£1 Ff 961 71 !,961 IJ nr.J :Jq'J'lml'F min 
J1m1 j 1q]ru)mlnm Jmpm:,, 'Jmfllmm1111 qL1ufm1lqf/q ''lm/I 

-GmbJmb •if:;m 1111JqliJunf 71 (17GmifmmJ7b 7u Gfmd) } lqG 

-milmUJ JmJm]rmd Gifwq'JeJFmbmvm:; if·'IJm '(JqJJmmmli'l'Jn 

71m'l Jmdm71m9:;) J1w6 JrmFf/1ulJom'Jmil fl/I' rn1q'l,m71J i IJm'l 

-ruli'lJ IJrlu •Jpmdmn/ 'lifFmn/Jmd:; r-.uJq'!'Jmrfmln Mm •Jmd 

·m'JmlJm'J;J 1puimrif11J bul 111 Ju7 p1u'JIJ'11,il rlj ifi!7m ilf1,m6Jl 

'!ui/6 mm'lb q p • £1 9961 1 puJq'J''lrnf £fw~m m ym'l,V''Jmu m qrlq 'l 

·'JmrFmhi 'Jm1Jmfmpifl1 ifJ'l'l'JmlJl 'Juif6muiqb7]1 ·flt/ S96 l 

--9961 71 if Jq t{'lrnf ef 'ul1m m > 'Jmlt mlJq bi/</; ij.Jq eJruF 'JmG1 

\lrrr]11J·dn1yilu1fi j 1'"']11lmm6md ileJFiu71dq nfy/ 'l'"'ifh.qli ifrlqTJ, 

-lrd1u'lvmn/ ttifFmdmifmlb w ifdmi!mlb j lq]r]tu:;mlnm il'TJ,mlq 71 

1J1llf£f1111Jm1pudml11 JyJmJ ifL1ufn11lqe}q ''lrnftJ1udqdmilm:; f'll' 

'J'/fmvllJ ifJn'JrnLuG rn ifdq1J71Jqm •i!JqJ JyJmJ qfmpb'lmb 

lm'Jm~ r1111lq'J'Jmlrll 'luifGmuiqb'lp ·fl'f/ 896!-L.961 
1JrmJmnf IJ,i/'f 

·-mn/JmJ) 1 1qGmnifli'lm:,, 'Jmbmr/; dfdmlr qmmJmnd1un IJif 1! 

-11/nuJliij;:, dJq '1qpGmmn j il'l,rnF/,Jm IJfrnlimpml p1u'Jmlill 



Wl'f znw'fimJ bpftmwuw{''f mbp.IL'fihpft qbpwqzn.ni/JJwJp, 

npn'ii9 b{JbpwJt"-'(ii wtf.blft 1:wpnwlli t UUfftpm'iibpnt/_t flwuift, 

u1Lm[! .{ wubl, np pw9ofJ1w 1:ft'1l'"'"l"'iiftftw1/t qw1Jw'ii'iibpn<J 

funp'fblwL bpft.ni pb['j!w1:wt/_wpft Jbp wnwluipftf! Jftw'ii;qw

Jw1'ii W/l'fW('W9tf.ntJ t ft'iilUfbu b•fJbpwJnlllft .pw'iiwftft, w1'ii11fbU 

tl 'iipw npw·ft/t utbuwftbut ft91 
, U.Jiftntfibln•t/. t/_u1p'lw/Wlj(' funp'fb'iini w'iii:n'l IL 1:n'lwJfo~1 
Jzwftn<1fJ'iibpfo 1:wJbJwmwftw'ii .tfinp.3.wpftJw'ii 1:liqwilJw 

(1966 - 1970 pp. ) W[HfJ"'li/!'iibp[!1 ftwpb.Lft t wubl, "f' 'iin<J

'iifo,uft ntz JwJfthutntJ .ftwmwpt/_1uJ php[!w1:wtf.wllft 'lbUfpniJ 

(1:nftmLJpbp) JbJ wnwtf.btnt/Jlntli mlift w'iii:n'l Jzwftn•J/Jl! 

(l9w 'iijn</Jfo P"l"f' m wpphpw.ft'iibf'lt '1b"lf!"'J )1 U wqw Jli 1 w !'1 

~unwtf.bln<fJ1ntb[! 'lu1n'iin~J t zwm w1[b,lft JbJ, bpp J;wJbJw

m n,J bL[!. o qn um nu-1ubUf m bJ p b {' w J /tu 'ii bpft'ii u mw 94_ w .t 

9 ni9 w f, fozli b l'l!' 
flw'iili w1li t, np 1:ft'lf'"u[n'iiftftwJ/t U/w.1.Iw'iiliLpniJ pn<J-

ubp'ii wC.niJ n< qw["qw'iiniJ bli wt/.bfift ft'iimb'iiu/tt/_ IL wpwq, 

.pw'ii un•t/_npwftw'ii '1w·zmw11fo'u ftwJ 1:nrrwiftu Jzwftn<J/JniJ: 

U.J'I t ''lwmhwnf!, np t/_wp']wpn<J[' /u':'f''lb'iift'ii pw9o/JJw 1:ft'l

f'"Uf"'iifo·ftmJnLJ wp']b'ii oqn.umnuft tf.bf'lft'ii ftwJ ublljmbJpbpfo 

uftqpft'ii U/wmpw,um t ph['pw1:wt/_wp.ft. pbp[!wi:wt/_wp'ii .nizw9-

'iibl"' 'lbUf.f!"'J 'iib/1-/!ft'ii 1:wpftwzwpp.fo mbplL'iih('l! u·ftuniJ b'ii 

Jbpw'iiwl, 'lb'l'iibl IL fJw1fotf.bl, ftuft 'lwlwf' 11L hJ"''lwtf.npt/_w<l 

S"'lni'ii'iibpf! uft.untJ b'ii tfiw1mwUUJl[I U.1'1 bp.ILni1fJ'iibpf! "{UJm

C.wn b'ii 'lwn'iiniJ ru11i:w'iin1p ftw'iiwl qwuqt/_wJniJ mbplL'iil.

l'fo .pw'ii1uftfo ftpC.wmJw'ii, bpbp·w;ni'l/t lljW('ttt'iiw.qnifJJwf1 h 

'iipw blw'iipfo wuftJwli1 
i/,wp'fwpn<J[' funp']b'iin1. w'ii1:n'l IL 1:n'lwJft'ii ilzwftn<JfJ-

'iibp.niJ uuiwstf.wJ pbp.pwmt/_nifJJwU IL b/Jbpw;ni'lft htwfipft 

9m9w&.fozubpf! 1: wJ bJ wutbtft u Uf Wf''ltf. niJ •L np pw 9ur1:w Jm 

wnwt/_bln</Jjnt'ii ni'ii,ft w'iii:n'l J ·zwftniJ/Jf!t U.Ju"lbu, pw9ofJ1w 

1:fo·'ll'"U/,:,fifoftwJ/t UfWJilw'iiubpniJ ( P"l"f' l9w'ii1nifJbpft .IL meu

ft.foHpfo 1966-1970 filfil· Jftlftu urtf.1wi'iibpnt/_) .Jbft 1:bfturur~ft 
1: wzt/.nt/_ umw 9tf.bl t 125, fault u mniq.ftlniJ' 23 m, l n•ft~b J. 

pbpJw'iifo Zf'lwuft b1filbpwjnL'lWJftu unt/_funq-qnpJwpw "' 

tOB 

(npf! ftwpblft t 'lfturbl npll(bu wpmw'lpwl1wu umniqftl)' 26 m 

r,wuwl qw'iiq1[wJ1 Uwftur1u phpt/_wJ 9ni9wfiftzubpf! JftwJfi 

f!'filf1:wfinip J.ILnt/_ bfi wpurw1:wjU111LJ pw9·0/JJw t;ft'1f'~."'/nbft
ftwfft ll(WJilw'ii'iibpniJ t/_wp']wpn<Jf' /unp']blini pbp[!wmt/_11i

fl1w'ii L. bflbpwJn''lwurt/_nif'Jwli ''lwmftbpf!• 

1966-1970 pp. efiPw9pniJ funp'Jbfini wHnq Jzw-

ftn<J/1/t 1fonp.3.hpft tmtf.wqn<JU urwppbpwqfibpntJ uurw9ifbl M1 

phppwur1[nifJ1wfi IL b/Jbpw1n<qwurt/_ni/J1wu zwm wtf.btft pw11-

J.rp wf''ll"''iif!'iibp' 1:bftutwpftu Jftfii_lt 140-160 m ftwfiw;_ 

qw'iiq1[wJ IL Jftu;_IL 200 ~q bpbpw1niq' 1:wzi[wJ 1:ft'lf'llll(n'i.iftlt 

pwrlL1wftfib;1/t Jwftbpbuft91 flw19 bpb Jbup wputw']pwftwL 

''IWJJw'ii'iibpntJ umw'iiwfip UntJ'ii1ftuft 'lf'W ftbuf!, Wll(W 1:ft'l

l' n 11( nu /tit w [' UJ w 'If' nip J II Lb I! ft w 11( wt; n i[,ft b nw 11( w m ft q-1:fi qw

ll( LU ut Jt.q Wf''fJ·NLb(!t /i,uq Unp urbfu'i.Jn{nqftwJft 1:burwqw qw

U1UJ['b[Wl/fl{'JntJ[! ftwpn'l t LUll(UJ1:ni[bl funp']b'iini JfJbpw

mt/_ni/JJwU wS 5-7 Ii. wifblft w'iiqwJ: 

i/,UJ['']W{'NLJ[' /unp,,hunt ftblll(hU ur'iift.ftUbl'ft, LUJUll(bu ti 
ft w'iiw l. q w'ii qi[ wJft t;,ft ']('.tt'l'(ll fi/t q.w ft w.'ii •Wf' urw 'lf'lll.{J JllLU I!' 

{Jll1bqwprfb(! bpbpw1ni'lft uww9n<Jf! pwq_JWll(LUUJ"b[nl UN{' 

mbfu'iinln'lftwftwfi, LUf''fllltbwpbpwftwfi Jftl"9 ti 
U.1'1 1ftnpdhpf! uftqpmfipnpbu 1:wumwurbl b'ii /Jw'iiftwprlb[! 

bfJbf'UJJn<qtumnt t/_LU{''fWpntlf' funp'fb'iJni WU1:nq Wf'UIW'f{'nL

[J JWU pwp.3.p UJ{'']!"'fiwqburniPJnLfif!t 

ff bp tfi np.3.bpft W{"']h'ii ftuq 1:L qwJ lLU zf'lw'iift. (1966--

1970 pp.) Wf1'1l"'fi/!f,bl'l! 1:ftJp uri[b9ft'ii LUllWf'.Wf'ft 'iibpftw-

1w9Ub[ [Ullb tfinpJ.wpqJw'fi b'i.J{Jwp.qb{llL funp'fbUnt UJU:.:n'J.1 

wf''llniuwpbpwftwu urbfuunl"'l>ftw111tf. w11urw17.pb["' Jbp Jzw

ftwJ b'l.wuwftr1 U.tf.blftfi, 1:wzi[1ft wnlibtntf., np LUJ'I wHn'l. 

wpmw'lftnL/JJntbf! ll(W1:wLp_niJ t ni_ fJb pbppft 1:n'l., WJl Jftw1f1 

111wpwJnifJ1nifi, .quru1nJ b'up, np 1:bwwqw1n<J ftwpblft t pn

L"f'"t/_/tu wq_wurbl U.pwpwmJLUU '1wzurniJ funp'lbfim qpw'J.l.•9-

pwJ, pwpdp ftwpqft nn.nqbtft Jnur 2 1:wq_wp t;bftmwp 1:n'l.w

tnw11wJmPJn<hf! ( urpwJw'lpbtnt/. w1'1 wqwurifbtftll 1:n'll! pwu

ru1pw'iin9ubpftfi lt LUJ'lft'i.Jbpftu) Ji. funp'fbUnt UJ{'UIW'ff111L/JJn<fif1 
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urb1z"''1Pbl 'l!"''l.wui!iu1bunip1wL . .(wJwp nl "{1/rinwLJr, .f!LUp· 

pwpnur qwJ 'bntjl1Jru.q W'l_nun/ inwpw.t1nfJ1nd1Lbpjr qpwt 

"'1Jui!1 l_0'!U1LU'lnp,};[n~ / urwpw.tniP1niLLhp U.pwpLUtnjw'b 

11w2ui11cJ qwqJnlli' bL . lhwu'bjwq -':LUq_LUpwqf'I[' t;b"inLUp'/Jhp, 

11tp l1w 2_11tp, z•r'l_UJill#.fr, LUpLL n1. pwqwpwp 2bp,Jnifljnt'b, PLUJ9 

l ~ UJ l W•ll n p w" t; n '[_ wzL pur: u.;; LU LU J '111//r u ft U1 Ulf'LU ,},, ,p j n1L'frhp ft 

i[pw qwpblft "-lftLfo qwnn•9h[ pLU9ofl JUI t;,f'}[l.nJl(nLH mb'lw~ 

lfw1wLpLhp, nrrnL9 600 fiw qinw WJL.pwL LUP'IJ"'L.p, np.pLU'/J 
2000 fiw pLwqw'j, .;,,'LL" 

"/;J wf1 w p 'lJ" tL w php w q LUb -":ft 'II'" 11/ n'h1ft1"- UflLU 'bur w 9ft w 1/1 

!1hfiu1pnLn1J qwph[p lflft'bbp qLUn11t9b[ b/JbpwJm'lft fJnpiFLU'/J, 

tnrrqn!phpnlfr ( qpwLUJft'u (( b lJ ) , urw'bft'bft, uurqwpwfil'1..fJft, 

wf1wu'bwl[bpft, ff qbpw'u,foin » qn1_i/_LU,} zft'hwL1ri•fJft 'l"f',J-wpLU'b~ 

'ubp L w1rl'1i ftunq uwb'l,}bl ~lllr'}wpntJr Junrq.b&m fip')rnUJ.n
r,r~ wrmmrp·mpJwl; l. UJGpm~mfi ~brwJ2w4Jwfi wr11Jn1fiw

j'lirm4mft tfr mtfpnqr_ fimJw1Ji:·: U.juinhq t;'bLUpwqnp lfL·ftLbp 

L1[wqw11ntjh 1w41lpft -: LUu9'uh[ qw'bw1_ l£LUhq.•[w,J-ft phnLJwL 

LL pl n'b w[J w1/1J w'u w2fuwuiLUL.p'uhpp, npnL.p unq npwpwp q_nt• 

'1"P'li/.11tJ hL b[JbpLUJ"''lft Jft'ht_LL 20- 25 % qnpuur1ft t;f,m, '".!l 

f[LU'l_JLUIJbpufbl q.11pi)'u WJhlljhu, np {JwpJ qLU'bwi_ qLU'uq.qwi)p 

1: ft 'IP "llf n 'ii ft q ur b 'l_LU qwjw 'ii pft 9 w'u J pf W "{ h u U1 b'l w •ft n/u qjr 

{JnpJwL pnt'bqbp1 

u.Jw'h LUp 'JJ"''hwphpw"wL <wJw1ftpft Jnur qLUph1ft t Ab

•lu,,/_npbl Jp Jwu'uwq'frinw9wi) p'bLUqwqwjp pp '1''1f'"9Lhpn•[, 

wqmJpn i[ Ir. w'burhuwqw'b lfJwhpnq: 

Fw !B 11 p w u.p uw w 1.JJ J ft w 1'1 ,J-p w 'll' hp hL, fl r• u1b11 q/1 

<:ftJ.p tft'bft w•Lf.tfo quinLU .C:npbL w'b9'hh[nL qwp'lwpntjp funp'lb

'h nt wp in LU 'IP n 1.{J j LU'b LU p 'IJ ni'b w p hp wq w'u t; /r 'II' n 11/ n Lft q LU J/r 
b qw 'ii wl[ft'u, Z. U Ul lf ft L f.uurp'/J ,bp.ft un·i/. bin l' 1971 1/J. n f' nz1b 1 ~ 

') w.'u d.'hwpLU p bl u'b L ?W p 'I! n1 'ii w p hp nip JW L J ft'b p u inpni[IJLU Lp 

qwnn19b[ 1,5 fiw ': fo'lf'"''l"Lftl[ urbqw1lfw1wLp (t;binwqw [''h'l

LWJLJw'b i)pLU'lf'"q) [, -":LU'b.!.Lb[ WJL q.ftmmP1niL'bbpf. wqw

IJhJjrwJft LUqpnp.ftJftLUqw!1 11f P"PLhJ'hbp1Jr LL <ft'lf'"''l"'hft"-w1ft 

/1LuurpwniinJrL' [WJ'h wpurw'lpwqw'b iftripdwp"niJLhpjr <w

Jw111 lJ.1r; 'blljwurwqni/. wp·'lbL wnw'bd'bw9qw.t t LUi/_hJft .f!LU'b 
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/ 
5 fiw U1/U{'UJr1-tJL/J JnL'i.t tt_Jfowr1-'i.tfo 7_ptw'i.tn,,/ h111t11wqn11,)1afJ1w'1 

\wJwp loq.mwqnprli/.nrz wilWJ•/t Ii. WJl./.'m <:nrzwr1-wr1-1t ni/.1 

U.J'I- qjt inw-w f''l-Jnt'i.tw p b{'UJ It~ pwqw'i.t "I Wtn{'UI 11ini/. h

l"'9 -\hinn ""'!" m'1hJJp W{'UllfJ"B'i.tbtni pw9ofJ1w "ft'l-f'"U("'i.tjt-

ftwJft inw11wr1-niJp1 / 

fil'b ft'i.tl 1tw11nrz ~ m~/ pw'i.tyw{'·Jhp i/.wf"l-wpntJ{' jun{''lh

'i.tni w111nU1'1f'n</JJw'i.t ~J~ ~f'"''l-Pf'l!• 9"'J9 bf1 mw1fou }/, 23 
W'[JnLuwltntJ pb{'qnrz Ju~UID pG.l}B.whmgi{_w~ t.. UiltnWi}_nr 

ID~JUltfahrp: 

ll'lJDlUW~ 23 

f!w9op1w </"11•nu1nLf<fiw1ft u1w1Jw1Iuhrn,J i/_wp'Jwpnt/{' funp'Jb'i.nt 

"'l'~'"''1l'"'{JJwl1 "'l''1J"'1Iwif.burn•PJ'"i,.i, ruur Jn1nwif.np -:wzftif.bbpf< 

11w'luu2 'l'u'i.'lt/wt)[, l'lrf'l'f!.• in/fiw 

U.:1--wmw"l.l!ft t)wf.1ue 1 J,,,p•f / op 1 1 hw 

11.21--wutw'i.l!ft t)wl--ue 1 m p'1p[!p t/rw 

11w'i.ou2 'l"''i.'lt/"'~P 'lf.'i.e, fiwq nntp 

1 '"t'""'l'f<!f '"""'f!'{"'l htwJn• "'f!., 
fiwq nnq' 

l;fJht""J"'-'lP 
0 /o-e 

7;pbp"'J"'-'lf< blw"l.i!f!.• l1q ;° fiw 

l;[Jbp"'J"'-'lf< 'fP"J.l', !iwq nntp 

Uni/_npwt.,,'j,, 

'l"'2ut"'J""" 
1,,, ....... ,,, 't"'' 

20- 25 
200 - 250 

Hl 
3. 4-4 ,3 

J,,,,,. 2 

0 ,08- 0,09 
18-23 

5,4 - 6,9 

f:w3<>/JJW 

'hP"''i"""H 
"""' .... "'"-"" 

60--80 /,, "'""'" 
120-150 

2 
10,2-13,6 

,,,,.,,. 10 

0,09--0t10 

60 --80 /,, "'''"'" 
19,5--2,'J,S 

'111w JwiJ'w'i.twlt, b11p U.11wpwmJw'1 '1-wzmft w11b.wyb9 

wrznim'1h11ft ,j,_ wJw1fo Lnlll['Ui,)p.fo "IJJ'l.Ulf'Uli/.n{' {bymw11fib11 

1tr1-wr1-1ti/.hfi pn<Juh11fo w'1"nrz Wf"'l-J"LfiwphpmP1w'i.t pwqJwpb

rznL'1 UftU1f11J1UJ9fowiibf'ni/. U t_pni/_fo ZWLn '1-IJJZUJb(' lt~w,)yi/_/,!J 
pwqJwJ1w ltw'i.twl rlw~yn<J•Pni/_, Jwp{'htni/_ Jwp'l-ntfi Zf'tW• 

UfWmnq O'if! Ii. wnwif.bl lwi/ihpni/_ pwi/_w11wph[ni/. 'i.tpw w&nrz 

''{ w-> w'1t_J.,,, 'i.tplih{'[! 1 
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r. C. nABTHH, C. X. MAHPAOET~H 

nPOl13BOJI,CTBO P030B01ii rEPAHl1 5E3 n04Bbl 

Pe310Me 

Ky.1JbTypa po30Boi'1 repaHH (Pelargonium rosc 1• m 

Willd.) 06ecneLH1Baer Cbipbe .ll.JIH npm13no;1.crna ncirno:·o 
~qmpttoro MacJJa-oJJ.Horo H3 .n.opornx npe.II.l'\ICTOB MC:m:1y

Hapo.n.Hoii rnproa.1H. Oxo.'lo OJJ.HOH rpern :vrnponoro npoll.3-

BO,'lCTBa noro ?.1ac.1a npttXO.ll.HTCf! Ha CCCP, r,lle ae,uywee 

:i.1ecro a 3TOM npoH3BOJJ.CTBe npHH<lJ..1et1rnT ApM5lHcr;oii 

CCP. 
11M~H B BHJ.Y u.eHHOCTb p030BOH repa·HH 11 IIO.'IYY8e\!Of{ l 

Ji 3 Heeaqmpuoro ;.1ac.1a, HaYHHaf! c 1965 r. rrneip·BbieB CCCP 
!I BO B-CCM :vrnpe B liHCT!H)'Te arpOXH:\IHYCCKHX npo6:1e·:v1 ll 

rn.'lponoHH\KH AKaJJ.C1\lllH ttayK Ap\1em111 MhI np·OBO.'lll)Ill 

0:1b1TLI no npOH3l30.J.crny po3os.oii repam1 6e3 .1101.JBbI-B 

y c.'JOBH5IX OT.Kpb!TOH rn.i.ponoHHKH , c llpHMe11e1me');I pa3-

,1lJIIHbIX uano.1mne.1e1'1. OnbITbI conpono:.KiJ,a:rn cpH3Ho.1oro

arpo:rnMH"IecK1nrn HCC.1JC.'lOBaHH51MH II lli\ICJJH ne.'IMO 3Ha-

1!HTCJlbHOe llOilblWCHHC npo.n.yKTHBHOCTH p030B011 repaHH. 

OnbITLI npoBo .. :01.111 Ha OTKpbIT0\1 rtt.II.ponoHHl!CCKO:VI 

y'laCTKe HHCTHTyTa. fH;lp0110HH4eCKlle BcreTaU.l:IOHllble n_e

Mill\KH HMC.'IH 11.lOlUaJ,b B JO KB. M ; Ollll 6bl.1H 113!10,,'lHtHbl 

i)3.3JJH1.{Hbl\fH :1tarep1ra.1a:.111, c 43CTHUa\IH OT 3 .n.o 15-·20 M\1. 

llcnbITbIBa.111 ·CJie.;:i:y1oru1:1e Hano.rn1ne.'l11: I) rpaBttH, 2) rp:i

:•nf1-j -ByJJKaHH4ecK11lr w.1aK (3: I), 3) rpaBHi1+neM30Baf! 

:; pourna (3:1), 4) sy.1K8HHYe·CKHH w.1aK. )le.TIHHKH c tta;no.1-

HHTCJl5IIMH e)KefO.ll.llO ,Il.C3HHtj:HJ•U.HpoBa.'ll:I 0,05% pacrnopoM 

)i ep.eKHCH MapraHua H.'111 2% .cpop:.ta.11:1HOM. 
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B ·,n11 JI.C.lfll!KH nr,1cm1rnaa.rn c&il:ic1111,i,1 po3oBoii repa

mi, Bh1pawc11HLre: a) o6 bJ'l!HGJ:YJ CJI6c0160M Ha c1oe noY·Bl>I c 

!JCCKOYI H Ci) rn.2.1.p·OU.Ofl'll'iOCKH. fycrnTa noca).KH Il r .tt;i,pOll')· 

llHKyMe 61>1..1a 40X40 CM. flDinope1llle Ba(Jll8HTOB OllblTa

OT 4 .i:o I 2. II o.:i.a LJY nHT<}TC.'l bHOr:o ,pacTBOpa ll p.Oil3B<OLLH.'I!l 

llpTI HO:VIOWH aBTtO:\'lnTHllCCIUJ .'leHCTuy101uern o6opy.;l;OilaHirn 

y3.'la mrramrn, IIOJl.mIThJBaH11c\1 Be.C•HOH 1-2 pa3a, .rieTo:M-

2-3 paJa H un0Hh10-p<B B ;xeHb. K:0Hpo.1e:v1 c.flYJl<H.'ltt o.J,

HonpcMem1h1e noca ;~Ki11 po3ono1'1 repaHtt na noLJ.BeHHOIM yt1;1-

CTKC c 06b!11HblM y.1.oGpettHeM, a TaK)l{e Y4.HTbl'Ba.1u MHoro

,rieTHne pc3ynLTaThl .no.-1enor.o rn.l3J!ie.1blBaH1rn re,p.ami n cne
l\Han113HpOHamw.M COilX03-33;BOJle «.fepaHb» B 0KT·e:i.~.6e;p ml. 

CKO:Vl pa!1011c. 

Bo nccx 0 11b1Tax oT'.'<Iel!cHLI 3Hatrwre.1L1110 60.1ee 6ypm,1!1 

poCT l1 HHTeHCHilHOe pa3BHTHe f!1,'.l.pOIJ.OHH4eCK l lX pac-reHl~H 

rro cpaBHeHHlO c KOi!TpO.lhHblMH-lI.a flOlJ.ne. 

Bo npei\IH y6opKr1 ypmKaH 3e,1eHoi1 MaC•CbI Mb! onpe;lc

:rn.111 sec·oBoe C00THOilleHlIC .'lHCTbOil lI CTe6.1c1\ C0,'1.ep)Ka-

1me ;,qrnpHoro \!aC13 n .'JHCTbHX H BO •IlCCll y611pa.e'.\fOH 3e

.ilermii \lJCCe, cpH3I!•l(eCKHe ·cnoikrna l1 X!H!H'IeCKHH OOCT<Hl 

r10:1y11e1wor.o .:.qrnpHoro Mac.aa. 

OK10,10 98% 3cpnpHoro :vrac.ia poJoBoli .rc.pa1H.H Hax-o

~l,HTCH B .llKThHX H :\-1:0.10,'.l.b!X no6erax repaH 1!1CBOro Ky-era. 

Oo::iTOM)' Il3il\Hbl'\1 yc.lOBJ1e'.\! BblXO~l.3 3cplqm'.Jf0 \-Jac.~a HB-

• 15lCTCH 06.1 HCTBeHHOCTb pa·CTCIIHH l1 IlCCOB:Oe C.OOT HOWeHHC 

~HCTbeB 11 cre6~eA. 

OnbJTbI no1Ka3a.:111, lJTO np:tt rtt,'.Lpo110mrnc Hcoos.oc ooor

HOillelrne .llKTbeB l1 ne6,1e1'1 B ypO)f{ae '.\13.!IO OT.T!1l!aeTCH 

OT KOl!Tpo.rn. 0,1.H3lW B ypo)Kae OT IIOCaJ;O;K f!1,.'l;p0!!0Hil· 

•IeCKHX ·C<l )KeHueH OTll:O·CJHe.lLHb!H Bee .7JHCTbeB He·CNOJibKO 

60.lbllie, lJ CM B ypomae IIOC3,'1.0K 061.>IlJHbnIH (noy·neHHbIMli) 

ca)l{euua MlL 

06mttil ypo)Kaii 3e.1CHOii. \!aCCbI B ompb!TOH rHJI.pO· 

f!OHHKC ncer21a 6b1.:i ~IHOf0Kp3TH·O BbIIllC, lJe•'.\-1 B 06bI4HblX 

no.1cnblX yc.'!OBHHX 11.'IH Ha KOrrrpO.ilbHOM ll04·BeHHOM yqa-
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CTKC (Ta6.ri . l). Ope;i,e.'lbJ KO,;le6aHl1H ypo)K<IR 3C•leHOH M3C

Cbl &a Bcex onhnax, ua p.a3HGIX Hano.11une.1Hx H B pa3.'Irl'1-

ni,1e rnALI B reYeH11e 1966--70 rr. cocrnBttm1 nptt rnnpono

HH:Ke OT 72 no 189 r/ra, a 13 ·c,pc.,:i,He:.i-111-138 r/ra, B TO 

BpeMll KaK Ha llO'!BeHHOM yqacl'Ke, COOTB-CTCTBeHHO, OT 16 

.:i.o 29 T/ra, tt.rn n qenHeM 21-25 r/ra, T. e. ypo)KaHHO<.'.TL 

!'ll,!l.pOnO HHLJeCKHX Tl .13;]1T3UHll 13 cpe,'{He.v1 Il 3-5 pc:i3 upc
l.~CJC XD..'J.,.!1.113 ypoBellb 06bI'-IH01f'O riiO.lleBOfO B03,'.l.CJlblBaHllH. 3a 
:: i\) iKe BpeMH y pO)K a H COBX03 - 3aBOJ.a « rep allb» KO.'!e6 3J1C5l 

B npcLl,e.'!a x OT 12 ;10 35 H B cpen.ue:\1 COCTaBH:I 2G T. c <C·K

Tapa. 

ConcpiK aaHe 3CpHpHOr·o rvrnc.1a B 3e.1enoli ~rncce n yc
.TJBirnx rn .1pOlIOH:IKli 6bL10 ncer;I.cl HeCKO.'lbKO BGlllJC, 'JC.VI 

;;a r:oYne, a 1rneHHO, n icpC.'lHC\I 3a 5 .1c1 O,l l l-0.139 

1'\leCTO 0, 106-0) 26% H KOHTpO"lbHO\I BapHaHTe OTiblTOB '1 

\'.E:'Hec 0,08% IlCl cpe.UHIHI ,'.l.aHHbl\! C013X03-3al30;Ja 3a TOT 

!l\.e 11epno.J. c 1966 no 1970 rr. 

061..lulii Bb!XOJ. KOHecrnoro npo.'lyKra-3cjrnp11oro :viacc1'1 

p030B·OH repaH!1 .no nce . .v; napttaHTa~! B ycclOBHHX OTKpb!TCil 

nnpollOHHKH n cpC.lHe'.\1 3a TIHlb -'lCT COCT38'HJ! 136- 192 h."." 

< I r a n.1 ow.a.lll nbI p aw.mia'IIHH, ror .la .Ka K Ha ·KOHTpo:1bH0:>.1 

1 i o1.JBCHH0~1 y<1acrKe 6i.,1.10 no~1y'!cl!o 22 -3 1 Kr, a B cosxo-

3e n cpeJI.HeM 19 Kr Ha reKrap . 
., a 4TO HX CI.lOHCTBa CpaBHeHtt e Hat10.rnn1e.1eH noKa3· ,10, • 

;nic.lOT 6o.1bWoe JHaYe1rne, 11 xoTll na nccx nano.'IHl!TeJIHX 

~lbI HaomoJ.a .111 :v11wroKpaTHoe ync.1w1cHttc ypo)KaH 11 nb1xo-

21.a 3.ip 11 p noro Ytac.1 a, nee )Ke OT:\1eLJCHbl on pet1.e.ricm11>1e pa 3-

.lll'!Hfl B 3.cpcpe.KT11BHOCT!1 l<y.11..>Typbl repaHH Ha pa3HblX Ha· 

no.iHHTeJIHX n 3aB!1CH'.\!OCTH OT a.x 1cpH3H4eCKHX csoi1cTn l! no

rO.lHhlX yc.1.oBHi'i nererau110HHOW ·Ce3oHa. B ocn6C'HHO )K<ip

Jrne fOJl.bl ypo/!\att BbIWe Ha By.1KaHH4~·CKO·M llJ.'!aKe, B c,paB

lHITeJlbHO npox,1a.1Hble- Ha rpaBt!H, K·O TOpblH 60.lbWe Har· 

peBaeTcll. , , . , _ 
B oow.eM, Ha1160~1ce 3cpcpeKTHilHblMH OK33a.:J.l!Cb 1!,J 

'.'0,lHllTNl!I II3 \iC.lKOrO rpaBH51 11 ero 01ec11 c nopHCTblMll 
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MaTeplia.'IaMH (BYJIK3HlFieCKHii IIIJJ3K '(i ,11.p.) B OTHOIIIeHJHI 

11pnM·e.pHo 3: I. Hpn:vieHeHHe rpaB)fri c By.ri:KaHH'leCKllM rnJJa
KOM TI03BOJHleT JlYl!We npttcaoca6:nrnaTbC51 K TIOfO.UHblM 

yc.,1,o.B!H5IM,. pery.'Ill.pOBaTb BJ1'aMHOCTb H TeMnepa-rypy cy6-

C'I'p.ar.a 11yreM H3MNiem!.51 43C110TbI no.n:a·'lH TIHT3TC.TlbH·OfO 

pa.crnop.a. KpoMe Toro, rpaBHH H cMec11 rpaBHH c B'j'JI;KaHH

'lecKW\! WJia:KO~I .!I.OB0.1bHO ycTOHllH1BbI K Bbll3CT'pHI33HHIO H 

MoryT 6b1Tb HCTIO.rlb30Ba!lbl 6eoaMem10 B Tel!eHHe MHOfllX 

Jie1. 

" " Ta6Auu,a l 
Y poi1<aH 3eJieHOH Maccbl H BbIXOll 3¢lHpttoro Mac.qa po3oll oif repaHH 

B ycJ!OBH51X 0 rKpblTOtt rll,'\punoHliKH B OIJblTaX 1966 1970 IT -

0 Ha nno- I la '- BCIO 
0 l!l2.!lb fll)J,-

= nno1ua.11.b 
c.. p 1)flOHl11le-

= CKHX ne-
rn.11.pono-

-9- IJHKJM a* 
"' Jl51110K 

t lanoJIHHTe.qb Ca)l{eH!.\bl <ll 
::: c::l <:;j 

= Q 
N N 

"' --- c--- o-;,;-
;.: Q o::; Z; ~ >::: Ci :.: 
p,, - "' "'( = . "' <ll"' "' :i:: -

=t5 :E ~ 0 c.."' :E c::l 0 0."" 
0;:; >< = "' 0 N lo< = r=: 

c"' c..-- ;;; -9- ~ c.. --- :ll .a.;;; u;; .... E: 
"' "' :!! 

;..,E'; 
jQ "' ::; 

fpaault I'HllpOOOHH'leCKlfe 0.139 138 192 
! 

93 129 
no<10ettnb1e Q,118 117 138 78 92 

fpas11fi + eymrn- rn11,p o nott1111eCKtte 0.127 133 169 89 113 
HH'JeCKHH WJiaK nO'IBfHHble 0, 111 126 136 81 90 

r pao11it + neM3a rH.D.p OnOHH'leCKHe 0, 127 l:lO 165 87 ll l 
no11aeri11b1e 0, 119 123 147 82 98 

13 y.11Katt1111eCKHH rn.11.ponott11•1eCKHe 0,137 123 168 82 112 
Wl13K no11Bettttwe 0,126 111 140 74 93 

n O'l'Ba (KOHTpOilb) rn.11.p onott1111ecKue 0, 125 25 31 25 31 
nO'l'BeHHble 0, 106 21 22 21 22 

OBX03 .repaHb" flO'IBeHHble 0,075 2G 19 I 26 19 c 

* BKJ11011a11 MeJKJJ.e.iHHO'IH&Ie .11.opolKKH. 

• OnhITbI noiKa3aJJH, l!l'O rHAP01nOH\H'lOC•KHli cnaco6 npoH1-

i.lOJ1:cl'sa 'CaJKeHuea, no cpaBHeHHIO c o6hI4HhIM, 06ecneqf1-

l16 

naeT noJiytiem1e noca.rr.ol!»Dro MaTepH3Jia c Mom110H: M.ol!KO

r.aTOH KOpHeBOH CHoCTeMOH, l'()JICTb!M CTe6JieM ll xopomdI 

ueTBHCTOCTblO. 

B cpeJJ.HeM 3a 5 ,,1eT Ha p.a.3,1H'l:·Hb1X HanOJIHrne.rrnx rHn · 

ponoHH'lBCK'HX .~e.15IHOK Bbl·Ca,.'l.Ka rHJJ.pOTIO'HH'lec1mx caJKeH

ueB n cneu11aJJbHblX onbITax o6ecnetIHJia no,1yqeHHe 123-
138 T/r_a 3e.11eHOll M-3:C.Cbl, ,3 TO Bp·eM51 K.3.K B Tex)!{€ yCJJOBIHIX 

OT o6bI"-IHbIX •Ca:lKeHU,eB 6bl jl0 no.llylleHO 111-126 T/ ra; Bhl

.'\.Oll: 3cpHpHODO :vtac.'13 B cpeJI.HeM cocTaBH.11 COOTBCT'CTB0HHO 

165-192 11 136- 147 Kr H3 .pacl!eT,a Ha ra. 

MHOf04HcJJeHHbie ·aH3 'Hl3bI n0iKa33JIH, 4110 no cJ:lH3HKO· 

XHM'H'leOKHM ·CBoikTBa:\i ::iq>HpHOC MaCJIO npH OTKpl:HOll 

I'H,UponoHH'leDK0M npOH3BOJI.CTBe repaHH He TO.'lbKO He ycny

naeT, HO HeCKOJibiKO np·eBOOXO!l:l1T Ka•'leCTBO 3cjrnpH01ro MaC.ria 

OT flO'l'S€HHb!X paCTeHHH- TIO oortep:a<aHHIO H3H60.1ee ue11-

HbUX nepBHlllllbIX cnHpTOB (UHTpo11eJIJIOJI3, repa1rno,'Ia), on

pe,'I.e.JISl!OlllHX K3l!eCTBO ~cj>HJlHOro Mac.na p030B0ll repam1, 

ec.n•H y'l-eCTb, 'ITO BO s.cex cpaBHHBa,eMbIX o6pa3UaX K;OJIH

qecT.SO He)l{e,1aTeJJbf10fl) H30MeHTOHa oocTaBmlCT 6-8% 
npH )(OTiyCKC no fQCT-y )(0 15% (ra6JI. 2). 

Ta61wu,a 2 

~H311KO-XHMH4eCK3H xapaKTepHCTttKa 3~HpHOrO MaCJta 

p030BOH repaHH, BblpameHHOH 6e3 nO'IBbl 

Co.ll.eplKaHHe H 0 Io 

"' 
6.. "' I 

' :i:: 

~ 
c; c; ... 0 c; 

HanoJIHliTfJib 
20° d200 ... 0 CK~. ,.. ... . 

aD 0 :r. ::c = :: 0. 
D "":ll i:: 0 0"' = 0 :i:: <ll 

<ll"" ::>.."' "" 
;:;: :i:: 0. ;1' o..e-,.. 

"'"' ,.. c; c.. ":7' = 0 E-< c; "' 
0 = :s: 0 <J ;:., :s: c "' 

x::: :s: 
o.v :;1 c; .... u"' v ::c ::1"' ::e 

fpaDHH -12,0° I. 454 t 1,9 41,0 10,9 51,8 7,3 14,3 

fpaoHii + ruJiaK -10,0· 1,4640 2. 1 45,8 10, 1 55,9 8,4 14,3 

fpaBHH + neM3a -11,3° 1,4630 l, 7 40,8 9,5 51),3 6,6 13,5 

By11J<attH11. rnllaK -13,0° 1,4639 2,4 45,2 10,8 56,0 7,8 15,3 

Do11Ba (KOHTpOllb) -12,5° 1,4628 2,4 49,0 8,8 50,3 5,6 13,9 
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06pa3UbI ::i,qrnpHbIX Macen 13 1966 H 1970 rr. 6wrn noc
JiaHbI .LVIH ouemrn ,:i.erycTauHOHHOii KOMl!CCHH Jiemairpa.'1.

CKiOH napcp1o:vrepHOH cpa6p11KH « Ce13ep.i+oe ·CHHHiie». Pe3y,1b

TaTLI 0Ka3a,1Hch onpeii.enem10 13 no.1b3Y rn;:i:po!IOHWKH. Do 

1rnrn.6a.1bl!OH oueHKe rH.11, pOIIO HH4e<JKOC 31qmpttoe Mac.10 

noJIY'4BJIO BLIC'l.l! HH 6aJJJI-5. 
B Y·CJIO:BH.HX rHAponcm H1KH pacreHHH .po30Bof! rep a rrn 

pa3DHBaJOTC}l HHTeHCHBllee H Ha 30- 40 ,!lHeH 011epe>KaIOT 

pa3'HHTHe llOT.J.neaHblX paCTeHHH. 3ToOT cpaKT !!03!3{).l HCT ITO· 

JlytiaTb B y c .10BII5JX 01'Kpb!TOH rll ;"Lj)ODOHHKH ~1,Ba yK1oca (B 

IWHue anry1crn H ccpeIJ.HHe oxn16pH) n!lrecro o;i,Horo. Hawn 
ylfeTbI HOK33a,1H, l)TO cyM:\ta J.BYX ypm1rnen 3C.!IC HOH '113('Cbl 

n,p11 3TO:'>{ 1!104Tll HC yBe.1H4HB3Cl'C5J, •O,l!laK.O 0611u1ii Bb!XOJI. 

:~qrnpi+oro ';!ac.1a flOBbTIJJaCTCH ·Ha 20- 30% B \:BH3H c TCM, 

l!TO ne•pBblH YKOC B KOHUe .anrycra OOBJl.a,1,aeT c 'vtaKOHMY· 

M O'vf H3KOD.'1eHHH ero B JJifCTb5lX. 

Ha oc11ona HHH 3THX Hec.1e!wBaHHH MbJ npHX:o.:u1M ·J< 

c.'le.;~y1ouun1 3aK.1!0lJCllH5J.M: 
fl o.iJy lfel!Hble pC3)'.lbTaTbl JICC.'!eJ,OBaHHH .Ha!OT OCHOB3· 

l!He pa31:1epHy TL illllpOKlie ll JHflBBO,Ll.CTBC.Hllble {),flblTLl no nc

pe&0.;'1,y n po1BBO;'T;Crna oai)KeHuen l! 3e:1ettof! i\IaCChl pooo.no r1 
rcpa.1rn Ha rHJ.ponoHH4e-cKHH cnoco6. Dp.H ::nO\.l Ml.))!(H·o o :>Kn

JJ,aTh yne..iI•Hll6IIHC BblXO)],a ::icjrnpHOTO M·a·C.'la c e]lH HHUbl IIJlO

W,3JJ) l B 3-5 pa3, np H O.J.HOBpe>,.IeHHOM f!OilbIWCHH'H j{l:llJC
crna a·cpnp1Joro Ma 0c..1a. 

f 1upono11114.ecKoe J1pm13w:ucrno po3oBoH rcpa.HH, nok 
'IHHeH'HOC Bl!O.llle 0inpc,:i.e.1e11H-0My reX•H0.10fH4CCKOMY pe:>KH

My, BblXOJ,HT 33 npeJI;e.1bl 3e.M.'le . .:LeJIHH ll np1uo6peTaeT HH· 

.1ycTpHac1bilbitt x-a,paKrep H.OBOil orpae;iu 6u.oJL02uiiecK011 

!I pOAtbtUI,1eH.H.OCTU.. 

118 

G. S. DAVTYA >!, S. K. MAIRAPE TYA'.'l 

SOILLES PRODUCTION 01~ RO SE GERANI UM 

Summmary 

The rose geranium plant (Pel argonium Roseum 
W illd.) provides the raw material for the production of 
the valuable essential oil . which is one of the most ex· 
pensive commodities in the world market. Nearly one 
third of the world production of thls oil is hclng secured 
by the USSR where the leading place in its production 

belongs to the Armenian SSR. 
Takina into account the value of rose geranium and 

the essenti;l oil obtained from it, since the beginning of 
1965 for the first time in the USSR and in the whole 
world , we carried out experiments on the soilless pro
duction of rose geranium under open-air gravel hydro· 
ponic conditions at the Institute of agrochemical problems 
and hydroponics of lthe Armenian Academy of Sciences. 

The experiments were carried out at the open-air 
hydroponic station of the Institute. Each of the hydroponic 
vegetative beds had an area of 10 sq. metres; they 
were filled with different materials with sizes of 3 to 
15-20 mm. The following fillers were experimented: 
1) gravel; 2) gravel+ vulcan!c slag (3: 1 ); 3) gravel+ 
pumice-stone crumbs (3: 1 ); 4) vulcanic slag. The heds 
with fillers were yearly disinfected with a 0,05 solution 
of permanganate and 2°/0 of formalin. 
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The saplings of the cuttings of rose geranium trans
planted in these beds were grown - a) In the ordinary 
way on a layer of soil mixed with sand, b) under hydro
ponic conditions. The density of planting in the hydro
ponicums was 40X 40 cm. The experiments involved four 
to twelve repetitions. The nutrient solution was supplied 
by means of an automatically working equipment of the 
nutrient assembly, with a frequency of 1-2 Um es in 
spring, 2-3 times in summer and once or Jess per day 
in autumn. Simultaneous transplantations of rose geranium 
saplings on a sc;il area with ordinary fertilization served 
as a control; the results of many years of field culti
vation of geranium in the specialized State farm-factory 
wGeranium" in the Hoktemberian district in Armenia 
were also taken into account. 

All these experiments showed a significantly more 
rJpid growth and Intensive devdopment of the hydro
ponic plants, than the control ones in the soil. 

Approximately 98% of the essential oil of rose ge
ranium is extracted from the leaves and young shoots of 
the geranium bush. Because of this the important con
dition of extracting essential oil is the growth of the 
densely leaf-bearing of plants and the weight correlatfon 
of leaves and stalks. 

In harvesting the green mass we have determined 
the weight correl:-ition of leaves and stalks, the contents 
of essential oil both irr the leaves and the whole of the 
harvested green mass, the physical properties and the 
chemical composition of the essential oil obtained thereof. 

The experiments have shown that under hydroponic 
conditions the weight correlation of leaves and stalks in 
the harvest differs little from the control one. However, 
the relative weight of leaves in the harvest obtained from 
hydroponic saplings ls somewhat greater. 
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The over-all harvest of green mass under open-air 
hydroponics has always been manifold higher, than in 
the ordinary field conditions, or in the soil control plot 
(Table 1). 

Table I 
The yield of green mass and the output of essential oil 

of rose geranium under open-air hydroponics (1966-- 1970) 
(Average data) 

Fillers Saplings 

Gravel Hydroponic 
Soll 

Gravel +vulc. slag Hydroponic 
Soll 

Gravel + pumice Hydroponic 
Soil 

Vulcanic slag Hydroponic 
Soil 

Soil (control) Hydroponic 
Soil 

State farm So!! 
.Geranium• 

c: ... 
ti) 
ti) ... 
0 

~ 
c: .. ... ....... 
-"' i:: c_- ..: 
Uo 

0, 139 
0, 118 
0, 127 
0, 111 
0, 127 
0.119 
0, 137 
0, 126 
0, 125 
0, 106 
0,075 

On area of 
hydroponic 

beds 

On the who le 
area of hyd
roponlcums 

inculdlng 
paths 

"" ·c;~ "' ..c: "' ~ "" "" 0-..c: - - ·- ~ "' ~ ....... ci::! 0 - -; = tl 5.=!::"'dC:: "O Cl. c: ..><: 

;~~d)~~ - ... ... - t/) -a"'= >- 0 ~ ..><: ,;,: b:o::::- ... 0 

0 

138 192 93 129 
117 138 78 92 
133 169 89 ll3 
126 136 81 90 
130 165 87 111 
123 147 80 98 
123 168 82 lli 
111 140 74 93 
25 31 25 31 
21 22 21 22 
26 19 26 19 

The limits of harvest fluctuations of the green mass 
ln all experiments, ln various fillers and In different 
years from 1966-1970 have shown to be under hydro
ponics from 72 to 189 t/ha., and on the average -111-
138 t/ha; counting the paths in between the beds _74_. 
93 t/ha, whereas In the soil area, respectively, from 
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16-29 tha, or on the average up to 21--25 t 'ha, which 
means that the output of hydroponic plantations exceeded 
at an average of 3--5 times the level of the ordinary 
field culture. In the same period the harvest obtained by 
the State farm·factory "Geranium" fluctuated between 12 
to 35 ton s and showed an average of 26 tons per ha. 

The co;i tents of essential oil in the green mass 
grown under hydroponic conditions had always been so
mewhat higher than in the soil one, or in five years 
time, lt showed an average of 0, 111--0, 139° ·0 instead of 
of 0, 1U6-0, 126') 0 of the control one, while the average 
data of the St8te farm·factory in that same period of 
1966- 1970 was less by 0,08° 0• 

The overall yleld of the final product or the es
sential oil of rose gerar.ium in all the variants under con· 
d!tions of open-air hydroponics in the five yems period 
showed :rn average of 111-129 kg per ha of the whole 
area (with p<1tl:s), whereas the amount obtained from the 
control soil area was 22-31 kg/ha., and that of the State 
fartn - 19,l kg ha on t!ie 8\'erage. 

The compar ison of fillers has shown that their pro· 
perties arc of great importance, and though a manifold 
innease nf harves t nnd yield of csscntiRl oil had been 
observed on all the fillers, there were, however, definite 
differences in the response of the cnlturc of geranium on 
vari ous fille rs, depending both on their physical pro· 
pertie s and weather conditi)nS of the vegetation season. 
A bump er harvest is obtained from the vulcanic slag 
especially d:iring the hot seasons, while in the relntlvely 
cooler ones,-from grave ls which get heated to a greater 
deal. 

. In general, the fillers showiug b be most effective 
were the small gravels of mass!ve-cristalline rocks and 
their mixture with porous materials (vulcanic slag and 
others) with a proportion of about 3 to 1. The use of 
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th e mixture of gravel with vulcanic slag makes it pos
sible to be better adapted to seasonal conditions, to 
regulate the humidity and temperature of the substrates 
by means of ch anging the frequency of supplying 
them with the nutrient so lution. Apart from it, the 
filler of the su bstrate composed of the mixture of gravel 
wlth vulcanlc slRg is sufficiently stable against weathering 
and might be used continuously for many years. 

The experiments have shown that the hydroponic 
method of production of saplings makes sure of ob
taining a planting material with a stronger fi br ii I ar root 
system, thicker stalks and better branching, in comparison 
with the ordinary one. 

In the five year period the tran splanting of hydro· 
panic sap Ii ngs in specia l experiments with various fl 1 lers 
secured on th e average 123-138 t/ha of green mass, 
counting the areas of paths - 82-93 t,lia., whereas under 
the same conditions the output obtained by ordinary sap
lings was 111 - 126 t 74-81) t'ha.; the average yield of 
essential oil showed to be respectively 165-192 (t'll-
129) and 136- 147 (90-9S) kg iha. 

Tbe numerous analyses have shown th at with Its 
physical·chemic:al properties the ether oil of rose gera· 
nlum produced under open-air hydroponic conditions .not 
only is not inferior to but also, to some degree, excels 
the. quality of the ether oll of geranium grown in lhe 
soil. by Its contents of more valuable primary alcohols 
(cltronetlol, geraniol) which determine the quality of the 
essential oil of rose geranium if one takes into account 
that in all the compared samples the quantity of the un
desirable isomenthon amounts to 6-8%, while thaLad
mitted by the State standards - up to 150/o (Table 2), . 

Samples of essential oil obtained in 1966 and ., 1970 
were sent to the tasting commission of the Leningrad. per
fumery factory "Severnoe Slyanie~ for tl1elr appraisal. 
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The results obtained were definitely in favour of hydro
ponics. In the 5-mark appraisal system the hydroponic 
essential oil was given the mark 5. 

Table 2 
Physi cal-chemical characteristics of ether oil of rose 

geranium grown without soil 

I Contents in °/0 according-
I to the d~ta provirled by Gas i 
I 

Fluid Chromotography 

Fillers 20° 20° <l) c:: 
IID no ~ 0 0 - -;::; ->< ~ 0 -~~ v"' 0 o- 0 c:: c:: c:: <lJ c: -c: "'..r: 0"' aJ 2 "' EE o a ~ E 

"' a:; 
0 =- '-' 0 ~o 

0 
.... _ 

"' ~ u 
UJ """" - u~ 

I 
51,817 ,3114,3 Gravel -12,0- 1,4545 1,9 ; 41,0 10,9 

Gravel+ slag -10,0° 1,4640 2,1 : 45,B IO, I 55,9 8,4 114,3 
Gravel -j- pumice - 11,3° l,4630 I. 7 140,8 9,5 50,3 6,6 113,5 
Vulcan ic slag -13,0" 1,4639 2, 4145,2 10,B 56,0 7,B ;15,3 
Soil (Control) -12,5° 1. 4628 2 ,4 42.0 8,8 50.3 5,6 :13,9 

I I 

Under hydroponic rnnditions the plants of rose ge
ranium develop more Intensively and In 30--40 days time 
they outstrip the development of soil plants. This fact 
makes it possible to obtain under open-air hydroponics 
two harvests Instead of one . Our investigations have 
shown that in this case the total sum of the two harvests 
of green mass almost does not increase but the over-all 
yield of ether oil increases by 20-30% In connection 
with the fact that the first harvest at the end of August 
coincides with the maximum accumulation of essential oil 1· 
in the leaves, while in the second one (at the second ·. __ _ 
decade of October the green mass is principally comprised 
of leaves and young shoots containing essential oil. 
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Thus, we can bring forward the following conclu
sions. 

The results of these studies offer the basis of deve
loping large-scale productive experiments by transferring 
the production of saplings and green mass of rosy ge
ranium to the hydroponic method of production. 

In this case one might expect an increase In the 
yield of essential oil from a unit of area by 3-5 times 
and even more with a slmultaneuLlS Increase in the im
provement of the quality of essential oil. 

The hydroponic production of rose geranium being 
completely subject to a definite technological regime, 
comes out of the bounds of agriculture and acquires an 
industrial nature linked with the new branch of biological 
industry. 
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