


IDRC-03le 

. .... 
en\'.IV°GltViiiiiu ~ ciev1!11 tlfi:bcvtf11cvtll 

. . ....... -
bilil~UCVI 17 - 19 bil~'l!IU 2517 

'Ufiifiim'15n•ui - ~- ::i. il'l'iiilfilta 

'U'lfi LU~tGia 

il'l'iiu LLfliJiJL'Ufiilfi 





"" W. L 'il. WJ15fW/ 

.. d .., "" "" "'"""' fl71. lfl'lf. 1115 lltv~ r!. fl. Lflflj?ffl 
'l/ .. 

m 'lf 1 fl mu u n • 
d "'"" LfJU. 1'1! 

;ra Tiicv Tri Wt'{. mt'f~ty rev 

LWflJLWU 3J7U1J 
'l/, 

m~fou flf n"'ui1 

1 

5 

8 

11 

21 

29 

49 

57 

65 

71 

81 

85 

99 

129 

141 





1 

0 . 0 

Yl1U1 



2 



3 



JJU1~ lflH~U:: UN!MnM UUBnl!£~NU 
£Wln"lll::1117 UllW £10RU1'WlBU£Ufl/>Jl1 

nutt.IUWBCNlGM ... 
ll.lll1J.Hl1 f.Ll1 

"'. '!" 
::1m 

£WHl.llfll&GIOMIOUlnlll1!1 
II ' "'-J-11 II 

ll.lll.Q.!.LG. "t"Q. 

"'"' 

11l\M.LH1. l!llll11 t-1.!ll:lfltlM!.1 t-tulil\!.1 LJJM.t-Wlltrt rtJJ!.LUlrll,LlA!.LU 
(6 I :i !> (6 I "lit I p o \%' :i "' (6 o 

rtt,fuY LJJt-Lfl Q.11.tJJl'tl:\1 11.N ll.YYrU-Q.11.ll!'.Lrt LJJrt Lrn::: ll.11 t-ll.M t-.!'.11 tlrll1.111 ll lA1 t-ll.1-1.::: fllll.11.rtW !.LUl't YLrtJJ 
"' o I I !>/I> lit \'g (6 · "' "' ii" lit "' I" 0 

"' (6 • 

!.LU.!l:Ll1.ll.1 l!l 11rtJJ11.~t IU!.li.rtJJfl LM. rt Mll.JLl\!UlA 1:::!. rIM. 1 lit rt rtJJM.Lt-rt fl!.l!llf.LU 1:-11.11rt11.1 t-Lfl Q.LM.rt rtJJ!.LU 
-. b"' "' p !> (6 I" ~ "' !> P (6 I "' 

rttr.Lrt tlll.Ut-l:lflll.LlllAtLurt:::un r:-c .. ttA:::wuLtmlA.11 M :::mYt-JJ!.LUfl t1:111.hJJl1M.JJrt Ll YUl,1:11 t-fl rnm11.11 rtJJ 
A A ta 11> t;,. · (6 & (6 IO (6 f6lnl0 /0 10 

r.Lu1:1111i'.J11.111:::.r.w 11.r.Lmtut-r.1.A.::: l\ULl\UQ.ttt-Jio !.l!lJJLU!.lllftul au w lAlmrt 1:1mLu!rn::: u11 mwuJJ::: u11 
, .. (6 Ji" "' ~ i' "' .. "' .. i' 

!.l!lflUlt-t!.IA:::!.U!.LULl.!'.l!lM.rtl\r. !1.11.M!.Ul\ r.ufuMl!l.11.M!.Ul\ ·1m 1U~fuh11.1-1.11.111 (,. flM.U:::LMt!.1fll:l1 
'"' "' i'"' "' ...... pi' "' "' Ii' II" i' 

flLrtlrlt-rtrtLWrtJJll.Ml:l1 11.t-Wlltft rtJJ 
I (6 lit\%' :i "' 

.!'.LUlrll,LIAftl\ Uf.Lrt LJJrtLW trt LW:::ll.11 l\l,t-ll.LUflLUt-ll.LU LY ftM.Q.Lll.t1:::1l.JJlrlLJJl!lQl:l1 IA flL!'.flUQ.!.LUrttf. 
t6 o t6 "' • ,. o 1 !> "' p 1 16 Iii'!" I - ""' 1 

Ln.1H r:-urt tr.r:-auu1. LltrtrtJJ!.LurtttLrtr.rnu@1rn1AfuLJ{,tfll{,1 Nl!l11 t-aMm aLrtmrt~Q. L:. t-Ll!lll.YYhmY 111ri 
/Ii /Ii ~ "' "' 1 I'!" '!"/Iii !> b 1 1 

M.UM.1111:11 JJIA1:::!.rit-Ltlrl:::!.LM.~M!.LUlll\Lllttkl l,, ttQ.Ut-!'.YLttrtftJJ!'.LUtt111Utfll:\111.J{,1 ttn.Nl.111:-LflQ.flU~ 
\%' Ji" /Ii lit I" I "' "' bj> I % "' b "' !> I "' p 1 /Ii 

l,, t-Ll!lLl-tful11l L!.flUQ.!'.LULIArt t!'.1:11 t-ll tll.11Ll1.rt ftJJIAtt t ll L!'.flUQ.f.LUM,-1.L 11.1::: l\ULl\UQ.ttt-J!o Ll!llllll.1-tlltl-tULrt 
1 lo · I"._ o I (6 Ii\"' . (6 ''"!" b 1 ·., lo /Ii ~ /fi 

·t-ll.1-t:::rILJJf1.rtl!lll.M!.LUtt1 t-Q.11.tflU11All.YYflttlrl1l:l1 lAl\1 ftll.rlLM.t-fl rnmYl1Yl:-LflQ.rtttLl1.1l:l1 fllA1 JJIA1:::r.rr 
"' I. o "' ._ b /6 '!" '!" p /Ii lit'f b jt I. 1 "' /6 1 "' 1 1 /Ii /Ii lit lit I -

t-Q.11.ft t!.UULJJl!lQt'ttt1 ll.YYflrt::: l\Ull\UQ.ttM.t-WLttrt rtJJf.LU ttl{,UQ.1 !.LUY t-Q.11 UQ.ft rt ltrt LWfl U~Lft ttU 
b "' Ii' % ,. i' "' Ir- 1 /Ii fO 

t-Q.ttlQ.l!lttfl,f't lrl 1 l:ll\1:11 JJIA1 :::r.rrt-LW::: f.Ltt ~Mt LUil l\tflttUIA tt urn 1:111:1ilottt,um t-Wlttrt rtJJ!.LUtt 111t1. 
!/" I !j;l>lfi b to /fiiit I" I "' "'""i' '!" "' !> % "' Ji"'!" 

flll:l ttllLfW1 l 1 lA!l.MtttQ.f'tl LfllAMtu11 
/Ii 'I" "' II" "' 

ttLt-t-t1::: mm rt Ll!lt-ll.u:::rrLJJttrt rrhrrmLU::: mwilrrtLUM.1-t 11:11 11.1:-wrnrrnm.LUrt tf.Ln.1Mlrll,JJLUQ.11:1111 
alra tc l"o..,,I" I" I" Ptlilri·~~ ~ &15(615 ~ 

Q.Mt tlllA1ltt!'.LUllL!.l:ll\l:l1 t-flfllA.1 Mm:::rrL)JM.ftW!.LUrtYLrtJJ r..ll.11LttftrtJJIAtt1 lll!.flUQ.!.LUULlWQ.t1. ft ~ D tc(6lrtta ·lntc J"o ID (6 (6 ta~ b Jvt;.. 

v 



5 

... ... ' ., 
11UU1~ALU111H011d~UU1 

~ 
fl mH\?l'H'tHJ 

J.W. Knight 
Managing Director 
Fielders Limited 
Caltex House 
167 Kent Street 
Sydney, New South Wales. 

Stewart L. McNeil 
Export Manager 
JayBee Engineering Pty Ltd 
227-235 Princes Highway 

at King George Parade 
P.O. Box 168 
Dandenong, Victoria 

Truman P. Phillips 
Assistant Professor 
School of Agricultural Economics 

and Extension Education 
University of Guelph 
Guelph, Ontario 

"' tNfl!J:!;! 
Robert Booth 
Tropical Products Institute 
56-62 Grays Inn Road 
London, WCI 

Narayana Pillai Hrishi 
Director 
Central Tuber Crops Research Institute 
Trivandrum 10, Kerala 

Shri C.S. Sridharan 
Assistant Director-General (Engineering) 
Indian Council of Agricultural Research 
Krishi Bhawan 
New Delhi 

.... 1 "' "' tll.! l'l'ULC)frJ 

Machmud Raksapermana 
Assistant to Board of Directors 
P. T. Masayu Trading & Industrial Co. 
Jalan Jenderal Sudirma H-18 
P.O. Box 2107 
Jakarta 

gJ 

Zainul Yasni 
Chairman, Agricultural Products Centre 
National Institute for Export Development 
94-96 Jalan Kramat Raya 
C. T.C. Building, 3rd Floor 
Jakarta 

Rudy I. Hutagalung 
Lecturer in Nutritional Bio-Chemistry 
Division of Animal Science 
Faculty of Agriculture 
University of Malaya 
Kuala Lumpur 22-11 

Anuwar bin Mahmud 
Director 
Malaysian Agricultural Research 

· and Development Institute (MARDI) 
P. 0. Box 208, Serdang 
Selangor 

Firman Manurung 
Lecturer 
Department of Chemical Engineering 
University of Malaya 
Lembah Pantai 
Kuala Lumpur 22-11 

Encik Zulkifli M. Noor 
Assistant Manager (Credit Operations Division) 
Bank Pertanian Malaysia (Agricultural Bank 

Malaysia) 
P.O. Box 815 
Jalan Sultan Hishamuddin 
Kuala Lumpur 

~~tJ~u~ 
Leopoldo S. Castillo 
Professor 
Department of Animal Science 
Animal Nutrition Division 
University of the Philippines at Los Banos 
College, Laguna 

R. Delsolar 
General Manager 
CPM/Pacific Pte Ltd 
17 Liu Fang Road 
Singapore 22 



6 

Koh Hui Meng 
Sales Manager 
CPM/Pacific Pte Ltd 
17 Liu Fang Road 
Singapore 22 

Max Moore 
Director 
Amco Pte Ltd 
M.P. House 
215 Upper Bukit Timah Road 7 3/4 miles 
Singapore 

q GI 

ff'Hl'lfl1 

W.B. Wijeratne 
Research Officer 
Fruit and Vegetable Utilisation Laboratory 
Department for Development of Marketing 
Narahenpita, Colombo 5 

., .,J.1 ...... ., .,.! 
JJ. '\'!. 'l'lm~u'li 1l'uyrr1 '1nrnun 
"'"'4~., rl 

0 Of/1'JV f11J111'J't1 tJUltl lfl1J911ff1 f1Yl1 

... ~ 
Vil. ln'J'L'\'IVI ~qJCJftl 
.,., ~ ... " 

11111u1n1fl7'!111V'!lff1f1n1 
"' u . " 

1J 117 711 OUI Fl lfl 1J V/1ff1f1 Y/1 

"" I <I 
lnt:Jl!qj lffnl fJff111 

ntNlff11J/ll11n11lflll'11 

" m::nn-Jm11m1rn::f111n1t11 

q q ""'QI 
inm.-!qJ'l'l\11 ~\lllfl1Wl'Ufl'Cl 

unffn 111 zl1tJJfJl11n 
... u " 1J 117 w t17 fl Fl 0111Jff1f1 '11 

mu~1m f\lllm 
ntNlf1111jflflfl11lflllV/1 

" fl1:: n1ulfl1J 91111fl::ff11 fl'l t1I 

d ... d .!..! 
JJ'J'. IVl'Ul!ff It! JJ. fHl'U'tlt:J 

no-J1f111J1 n f]fl1'Jlfl1JV/1 

" fl'i ::111'H lfl 1JPl'l llfl::f111fl'lt11 

.! 
VI!. IVl'lfl \llnl'U'UVI . 
1iU1fl11flUl't11V 'f U1nVJ • 

Ii) "' <I ... "' uw 1mau a. nrnivi 
~_,-4 u d ~ 
n u'l n ll1fl11lflllVl111IHlfl Vlfl tl7 

ntNnPJJU1 IO I; tJVJ ::-i'Uflflfl I~ Fl~ 1~ 
01uM1unPJJu11W'un::1fl 

f1fl1Utonomn'!lnVJBMfJ1J nHmw 'f 
v • 

<I ., .! 
l'l'J'. Ll1·:WU fl'I l'l'l-!lf 
,, , " 

ff'!/Wff1f1Y/11f111tl ,, "' ..,( ., 
flfU::7 ffW1Wf14117VJilf11J 

u 'i. 'i ~ , -c 
fff/WUl'tlfl 1U 1iltJ 11114lfll'!I tJ 

11 0 o ., "' II 
ff fl1U7 Ofl11 f11UM1U U1Y11 l1Uf1Ufl1 
" ... " m::nnm1t11'!ftl · 

llu 

f/1111 fl1 'lff fl VJ fl11 

v11in r1:'31UfJ11111cfV/~911::flil~1 91nvi 
" 

... ... <I 
uwrtrn1 n..:imnu 
tiU1fl11flUl't11V 'f U 1tlVI 

. ' . 

... 
Iii 111 ti f/11 

f11!1flum1ff1uun1zl::11047no 

Ul t:Jff JJ'IUJltl 't!1fl i'I 
u ~ 

U11/1U fl111f 1JUY/1 

' " fl'l ::11174 lfl l/Yl'i llil:: f111fl'1tU 



im.1 fomu ffl.!'.1i1h~m • 
ln 1J Pl'JnWJn ntN ~117f 
m 11'7111m1iii11w1 

" n 1::mnw11 mu fl:: tHm u11 

t! L «! 
m aitm u l11 ·nm 
nn11n11 

n 111 f/1Jt111n1li1101 iJ :m n~ 7n FJ 

Eduardo Alvarez-Luna 
Deputy Director-General 
CIAT 
Apartado Aereo 67-13 
Cali, Colombia 

P. P. Andersen 
Leader, Program of Agricultural Economics 
CIAT 
Apartado Aereo 67-13 
Cali, Colombia 

James H. Cock 
Leader, Cassava Programme 
CIAT 
Apartado Aereo 67-13 
Cali, Colombia 

Jose Carlos Lozano Tovar 
Plant Pathologist 
CUT 
Apartado Aereo 67-13 
Cali, Colombia 

ti 
'tJ-.'.lflf11'rfl1'ti'l';ill'1~lfl14m (FAQ) 

u111.h ~'lf1'lf1~ 

Paul J. Mathot 
Assistant Expert in Food Processing 
FAO(UN) 
CEPED (FAO)/C.P. 1606 
Salvador (Ba) 
Brazil 

E:V. Araullo 
Program Liaison Officer 
Agriculture, Food and Nutrition Sciences 
International Development Research Centre 
P.O. Box 101 
Tang/in Road Post Offic.~ 
Singapore JO · 

Marilyn Campbell 
Senior Technical Editor 
International Development Research Centre 
Box 8500 
Ottawa, Ontario K JG 3H9 
Canada 

Barry L. Nestel 
Associate Director 
Animal Sciences 
International Development Research Centre 
Apartado Aereo 53016 
Bogota, DE, Colombia 

Neil Thomas 
Agronomist 
International Development Research Ce.ntre 
c/o Agricultural Extension Centre 
Kasetsart University 

. Bangkok 9, Thailand 

Edward Weber 
Program Officer 
International Development Research Centre 
Box 8500 
Ottawa, Ontario KJG 3H9 
Canada 

7 



8 

o .I e1 ..J a1 

n1u11flnnmin1nrn:JJu1 

lnu 
al ~' ' '111W'1 'ifi:JJUU1111nunr:rttr'HlflYPl'itlft~tnmnu 

al o1Jft ... -.a1 .,, 

:JJ.11. lln1wutn11run1 11nnmu 
u 



9 

'll'fllJfliU . 



10 



P1tlu1liln1utJu11u1ti111t1miPmw..luuti11J:arn~ 
lf/FJ 

Vl'HLJJl! ~- ~~~ti~ 
'II 

o' ~ "' 
Fl ru!lf/111tDf17t'lfl1n11m1~m1 tU'l!n11ffn111mF1wtrr11 ... 
um~nFJ1rrt.mwriw flaum1fo 1.l1!tnrrmmm 

11 

11 

"'7' 1'<1 <l" 1. IUB 111 aw 11fJ! 'llB~IBfl anu IUJU 110~'1U 

.:;' ., ":to ., t! .... .., ., , -' 
1viotJ1ff onumn'ilO'il1flffuo 11Jom1 nmun ::111H u1 ::-

' " ,,;<l <l o' 7""' .(1(., 
mf1 mvourJ~VBVBUflfllffuo "I 1 iunumo 

. " t " 



12 

.... . ti • .!! , 
2. flfllfl1111YJ1fltJrn1V1::'1fN/11lvYIH '7 '//Ufl~ 

• <! ti ~ 
n11Tmvoi'n 'llU1Y'lllfl::i1HN'lffJWIYl//1lv TY'lom7zl 

<! ti '1 v ..(., a'v "'"" 
11JY'll/1lv/1' n1UfJ ::11 flv/I fl::/11/fl 111fJYJ1111J1J1'1 fJU 7NJJ 

. J ~ II u ., 

EJwnnuzl-;::mw 70 EJVF11lwummY'I 11mf111m 
'et v -c .. , c:( . , 7' 
L111J'llflvlHUt1'J 1111•111n '7 JJfl'J1JJ/11J1J JJJJ1flf11fl 

a- 7" J .50-1 .53 /lfl::fl::fl1t1U1 fl 



13 

170 

150 

130 

I~ 110 

,~ 

~ 90 

70 ... 7 ll7"' ., ., tf 3. 11afln11 unauu m11rnwfl1nmuw11111m 
fl11'1'11 

10 

... 'l <ijj' C\ ., C\ """' 
1111111m11um::rrn~lf11JVl'lfJ/ u 1111mm1711171 ua:: 

"' ., .., ... "i" ~, • " 
1111/11fl11U 1111/iJ - ifl l11 

1958 1960 1962 1964 1966 1963 1970 

~ 

rl "' r ./ .I o 
4. 1UN1UTJtJ~ffUUf111fl11::Wn~ 111::111ff111::fl1 

-4 "711 r ~" 'i a 11 1 ~SI 
11 1969 11 vlnft1'JtHf111tJtJf111JtJUf}/1f/U11TJ1 llf/1/N 

... ... i ~ ' , 7" ~ " 
1JtJfl'll11Vlfl1 UIV/tJU1Jfl11f111 1973 77 VJ1Jf111tJtJfl 
'l o II f# "' ";: V 17 r I 111aueymmrn1111111m11rwrn11a1 uw 11111111nm1 

:. ct I 

tJtJfl l1JDUf}/1Vlf1::11'1/tJ111'1fll/fJ 71111 
' 



14 

~ d d 
l'l JJl'l lL'fl ::;f) 1::;~ nl U'U.:J 

i1.h~tll~ !11;'1 ::;")f().:J'il~11 IJl ti 

o"l"I llJll Ug/ 
fll'U·Hl-.lfl111J llJLL'U'Utll!'lleM\11"11~LL .:J~1fJ 

-!. 
1'111Hl'1 1) 

(~ 

ii ot "' 0 
• I "'~ 

fl1llJ\11t1..:im1m1..:irn.H'l1u::;ttn..:i Ll! fl.ff. 1980 

-!I <I "' ~ g/ "' 
20-44 7 % 'H'rneJfll!U11l!.:Jfl11 IJl'ltJ-.lfl11':i11Jfll!'illfl 

~~ QI t-o:fl 
fl.ff. 1970 11::;1l'l1J'Ul!Ll!eJl'111fl'fl::; 2 - 16 % \11eJlJ 

~ g/ I liJ g/ 

'Uelfi'illfll!'ULl'fl1 fl111J11N lfl'fl'\JeJ-.lfl111Jl'leJ-.lfll~ 

I ~ I "' ~ii d <I liJ I I 
tJUl.:J\111LHl::;e:iu1..:i-cr..:i u..:iu-cr~.:i Lttlttl!tMfnllJ LlJLLl! 

'II 

l!el'U'Uel-.ll'l'fll~ LLU-.l'Cflfl'fl L 'UtJ'Ulfll'l,'lU 

'I . If_, • "r:.1<4 ... 
5. 1U'l/fl/:: U u1::l't1f111fl1111'J1Jll l':JIJIVUYlll1Yl1JU 

0 .. / ., .( 0 ., -:f, , .... "' t , 7 
n1 IJ::11tN n ff7flfJ/11'/tJUl'H~ tflll'J 'fH 111mrn111'1/n u 
1 li7" , ..( , .( u 'I" ... o • I u 1 
178~U YI 'l/1':J't1/IUUfJUlflll'Jf/Vfln 11/1/Ulf1IJ::HMl'WtJ 

If ... .!'I .I " ""' ... 7" <f -( 
m1rnmnm1uu1::mffNNllYIW-l t1m1 nt11f/IY11Jn 
-:f. II I I "" CJll U : a/ 91 1 J{ U g 
1Jl'lfli11':J'J1V117Ul 1711J1Jlf1 IJ::H {N Uf/11lllENffm nu 

" "' -( '4 .I <I"" " fl1flfll::'JUfJfJf/lfJll'1111UfJ'lltl'1IJ1::l't1fftNVil:: 4.8 ll1U 
... (··' ... ";: ) .. r4 • lJ .. .. <I 

YIU rtU1fl 1972 fl11VUl71UUUfJH l'WlJUl1fltflll'J 
... "'7., .., 0 - ' .., .,, " .., rl , 

'llfJW1171il fl 71JIUtf1 IJ::HMl'lf fJf/11lllll~tfYl'J1J1flfl'J1 

ih ::mff1u1 rii ommiiwnn 1h::mff1wti11 
I 



m11"Y1 1 V'lEJ1mrum1~v1'El\ln1':nLtl .,ii-J\tthu ::Vll'lu.J 

1ui'.l f1.f1. 1 gso (L~fl1m1\i) 
I ' I 

UIJ1~1'11 urm'il~ 

'i'l'lli'!a n11m 41,000 340,000 
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~4u 50,000 50,000 
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UJ\OlflL'lllfl'HM\lln11'1 L\01 90 % 
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m11'1~ 2 ~~mfoi.'lliruri1u::V1t'lv'1~ciwiil 11Jhv1ii1a 1uu 1::mf1fimf111aJEJ 1 nJ n.fl. 1962-1973 , 
( 1,000 LaJri1nrru) 

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 

ma1u1.1111::f1.1111n 366 387 462 520 702 533 481 548 591 479 387 420 
flf~1mr 23 20 18 17 16 -miJi~- 35 79 -miJi~-.. ... 

0 0 0 1 0 -m'hli~- 14 -mhli~--!1911\l 

• 5 17 76 96 159 237 444 502 599 650 700 ll!llUL\lll?l 
" ... 23 72 105 100 - 70 113 127 212 268 278 -miiJiR" _: IU\ll!WIJ 

'11J 413 484 602 714 884 805 845 1204 1410 1750 1850 1900 

~IJl : 1962-66, The Markets for Manioc as a Raw Material for Compound Animal Feeding­
stuf/s, International Trade Centre, UNCTAD/GATT, Geneva, 1968: 1967-70, The EEC Tapioca 
Market-Possibilities and Limits, Food and Agricultural Organization of the United Nations 
(unpublished), 1972; 1971-73, Unpublished Ccuntry and EEC estimates. 

9 11 

De.so= I I X;Ju 
i=li=I 

... (1) 

i~wuJJ~\?l 1~ I\,80 = mrn;ei.:imrn"'ir&1il::ttTI"'.:i 

h.1 fl.ff. 1980 X =fl11lJ;'fl'1fll'l"'fllll1'H·lffJJ c= 
91 a,10~' a,1<\91,g.1 0 

'l"'fltJTI::'IHl'llJlH'!lIJ::l1TI'll1\?l'fl'I 'lJ' i = 1llll1ll 

U'l"::tYJffhm~lJ\?lm~~1iiq inl nTI:: j = U'l"::Lnl1 

'U'fl'l'fl1'111'l"NfflJ 
I l!J d<I Ji rJJ. I 1!)!111 

'fltll'I l'l"fl~l'V'l'flfll'l"'\l'Wlfl'l"fi!l1flTI1111 lll'flfl'ffl'l" 

~ fflJfll'j 1 l~f11m"Jtil~t1llLLUML~ei 1tt\?l'l".:in"'u 
!II d , "' ., rJi I _I I 

'U'flll11l'il'J'lfl1JTI'fll'V'lfll'l"O! l.IU\?1TI::u'l"::ll1ff flTI11 

~ei (1) 'luLfffl"J:i.rllm'l" i~ituri1il ::'lrn"'.:i i um"Jvl1 

g.I d "' J. ., rJ., I Ji o 
'U'fl LYl'il'il'J'l lfl tl1 fl1Jff fll'V'lfll'JO!~'lflTI11 llJtll.11 

l
g.I ., d l!J g.I r! 

m 'll'flllfflJfll'l" 1 n11:: 1~r-rnmrna1mrum1lJ 
g.r ., •.r "'1 .,..i. l!Jg/ 

\?l'fl'lfllrnllfflu::ttTI'I ll fl.ff. 1980 ~'ll1Uff~'I 11 

11~\?ll'l"l'I~ .3 

m11'1~ s 'V'lEJ1mrn~~mrm'Yi'aJvuri1u::V1t'lv'1 
~u1::mf1vit'l1f111aJa hunt1'1m1 , 
1u n.fl. 19ao( 1,000 LaJvi1flfiu) 

lh::mff 
I A I 

llUHfll llUH\'f~ 

• ·1,020 2,380 l!ll\l Ll\llllll 

fl ti lffl1 157 1,950 
d <! 558 1,227 lfllllJUfl 

mo1u1.1 667 1,161 
11tt11,,m 11111rm 472 947 

d ... 
472 725 IU\l!OUIJ ..... 

!1111111 1117 577 
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->\ ., J, ol cl 'J} cl .\I .\I 
'lf'\.l'llCJ4lJ'\.l'l'ltJ~ rn~ U'11f1tll'il'fl~'fl4 mriTI 14 % mTI 
~ I ~ lq !!l'l lq I q_af llJ 

\?llf111'\.l'\.l 1~ t~fJ llJlJU ty'l11tl~ l'J 
"' "" J,1 !11 !II q cl I o1 'J} 

(3) 1\?ltj~ll'l'l 'lf'il~\?ITI4lJ'll'\.ll~·mnm1:1Julblu 
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~ Jj o ~ 91 I I lllj 91 
J'~11-:iun11n n.mv m !'11fll'IJ'IHl-:itimH UM 1\?I 

' v 

' ' 9 9) ' 9 Q.I O.I QI 

'Ylm1nnwrrumnm1 m t'lf'illCJ !'WfllJ'fl\?IJJ'l-!JJfl 

o:I ' ' "' .i., I ., llj 91 ' 
'il ~tll'l-IJ,!TI fll'\:['1f1111-:iu11uJ'~rm \?I 1mrn f11J''lJ'l-lbf'1 

r. ~ 9'. ,. I O.I ~ 
VM'\-1\?11 CJ L'Hl'j NTibffl'1UJ'~fllJ'\?1'1'\-l 

llj91 I 191 J\ (1) !\?INTI'illflfllJl1\?ITifJ'111 fllJ' 'IHf!JfJ--1 
i O.I i Q.I 9)-::! !f: Q.I 

Yl'\-!JJ'\-!UUUliJ'rn\?ll'il~CTUJlJ'tl Yl'\-!JJ'\-l l'MlJ'\-lli1'\-lfl 

.!\ 91 91 llj91 ' ., -%! 
!1JfJMlflH'l1'1!LTI1 !\?lfl11 500 flJlJ (f1111J'li'\-l 

' QI -i "':'J ' Q/ 9) ~ ~ ' J4. 
14%) MfJJJ'\-!11'\-!'1(1MJ !!MJJ'\-lrn''l-!mrnMtlQLlTil'\-1 

1!}9'%' Q/ c:! Q.I ' Q/ ~ ""\ 1 
!\?l'\-!1'11'\-lfll'YICJ--1 400 flJJJMtlJJ'\-!Yl'\-!'1TIMJ' bf1'W 

mJ"n\?I r11mrumn1 lJ''ill n JJ"'w~\?ln ~mm ~i11if n 
., ~ o:I ., 

400 flJJJWU'\-!YiTifl 

~ Q.I ' ~ Q./ cl ~ ~ 9' 
(2) '\-!1'11'\-lflMtlTIMJ''Utl'11J'\-l !JJ\?111 NTIMUTI1 

c:! ' ~ Q.I Q.I 

lJfl111JUMflM1'1'illfl'\-ll'l1'\-lfl 680 flJJJ 

Q/ ' ~1 ~ Q.I ' 

CJtl JJJ'U11 !U l-J'\-11'11'\-lfl JJlMJ'!Yl'l-ltl Q JJlfl 

~c:! I 

mJnn 

11~nn 
.;.)'. 91 "' ., ol 191 .!\ 

MJ'1'Ubft1Ul1.(J''1'11'\-l'Utl'1 ~ ~JTIM JJ'\-l!lJ\?I 'li!f1Jtl'1'111Jl_CJ 

9' ' ~ -' ' Q.I cl ~ ~ fllJ'fll U'l1'1'11'\-!'1UJ'lfllJ11 lJ'\-!LJJ\?l l1'1"1'1J'~UlCJfl11 JJ 

1tirnbf~'il 1MJ "1 !~~rnu"'rnwa-:i 4 95 n{JJ~ti~MJ' 
sg Q.I Q.I ' ~ c:! Ji Q.I 

'\-!1'11'\-lfl\?1'1flTI11'il ~bf-:i'IJ'l-!tlfl !'\-lfl'1'illflf11m\?IM1 
~ 

d -' ' 9) ~ ' 'llt1-:i1JJ\?11rrnrn~mJ'11"'uuun"'u uM mJ'U~1v1JJt1CJN 
llj ol llj I"'> ., 

1J'rn'M wmu 500 nm 

Q/ d 9) Q.I ' <\ cl c::: lq !?) ' ~ 
tl\?lllJ\?IUTI1 680 flJJJMtlTIMJ' fl'il~LYl'\-1 !\?111!1Jtl 

"' 1 1 Ill, I T , I 91 '' 91 "' ., 
fl\?lfll'U'l-ll'!'1 IUCJ tJ'UJ'1JJ!'\Jl\?11CJUTI1 fllJNTIMJJ'\-1 

~ . 
ol ol Ill ' o:I "' °"'Ill 91 0 liJ <! I Ill, I 91 "' ., ol 

!JJ\?lfl'il~ tlJ!1J'\-ll'!'1l1 !\?lfll !J'tlflMtl !U tllfl\?IJJ'\-l!JJ\?I 

l'l-!ti"'ffn 620 n{JJ~tl~MJ' tlllJ'nt-:i'il~TI\?ITI'1lU 
<! "' 1 .J.1'\Jj 91 . . "' 
tlfl fllJfl\?IJ'lfll '\-111'\-ltltl\?1'\-l~'\-lfllJNTIM 1.15 

c! Q.I ' O.I 0 Q.I Q.I ~ 
JJlJfl WtlJ'JJ'I-! MtllJ'\-1 100 fl fl. l'fl'MJUJJ'\-l'Yl'\-1 

Jj do.,.,<\.!\ 
!JJtl--1 !!TI~ 1.80 JJlJ'fll'!l'MJUJJ'\-!JJ!flJtl'1'111JlCJ 



680 n{JJ 
ol 

620 nm 

o1 I 
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GI a.I d lJ) T «i O 111 ! T f 

f111"fll'llJlHlJl'l'il~ llJ lJfll !Jlilfl fll'U'IHM l'lf.J 100 fl fl, 
/, I 

l'llflll :-

r! 
5.00 lJl'jfl 

'r! 
7.50 <Jl'jfl 

r! 
3.20 lJ11"fl 

r! 
4.80 · lJl'jfl 

l'llf.Jt'.JN 
91 'i: o1 I "' o1 c:l 991 4 91 o1 91 <,\ I I rf 

tl ll!ll'i'Wfll'l'f'H'11'11"'UeJ4lJ'WLlJl'l l'lHmeJ4'11lJlt'.Jfl11"fll 620 flllJ l'Jf)-:Jl.{lt'.Jfll'U'Wbf4 5.00 lJ11"fl 

c:l .Of I J. I o1 o1 I "" 111_1 °' c:l 
fl'il~Lll'W fl11"tlfl flll'Vl'il~ b'f4lJ'W 'li1"1"lJl'll 500 fl1lJl'leJTil'l1" IU'Ult'.JU'Vl'WflldeJl'lllJl'l 

"' 

4 <If J. 91 
LiJf)b'ff);jlJ'\'HLl'lllJl (fl.fl. 1970-1972) 

I I l!J.I I .I <,\ !!\ 
fll'U'Wbf4 IU l'l14Ud~L'YlfllJ fl11"'UlJ "] 'M "l 'illfl 

r-i r! ' QI QI ~ !ii 
4.80 tl-:J 7.00 lJ11"fl l'Jf)lJ'W 100 flfl. 1'14'W'WN 

"' 
' QJ ' ~ 91 .q Cl-' d S}9J ~ 

b'f4lJ'Welelfl L'ill"ll~elt'.Jl-:Jt'.J-:J vl NTil'llJlHlJl'l l'lHfldeJ4 
"' 

9} 09,/ GI -& ~ Qlf~ 
'lilJlt'.Jfll'jfll 'illl'l f);j'j~14 l lH1"el4'W1'11'Wfll'Jf)Til'J1" 

f o.J 9J 6°j gJ') 9J .q GI d 
b'fl'Wfl11"'Ult'.JlJ'Wlbf'W 1'1111" -:J41'W ~ NTil'l lJ 'WllJl'l 

J.'191 ~ 'J} t - I .q 9} 0 GI 

'YI '1flfl'jf)-:J'l1lJlt'.Jfll'jfll'W'W l'lllJUfll'l~'Ult'.J'il~l.!llJ'W 

H1-;i'i.11~ lU'Ult'.J~;j l'j;j;jllJ U1"~L'Vlfll'Vlt'.J~l1"-:J4l'WN~l'liJ'W 
...... 

fll'j"\Jltl'\1l:IJ'W JJ\mfu m1~:1J ... 'Wt~l?l 1mh~- c:l 'l -,\91 "'.I 
LlJ\>11"11 90 11"-:J UTI~lJrjl'llfllJ'WU1"~lJltlJ 500 

"' c:l '!. <!\ -,\911 Ir. d 91 91 
1"1t'.J, lJ lJ LIJ l'1Vl'WllJeJ-:Jm,Jb'f-:Jf)f)fl'1fl1 l 'VI t'.J L 1J lJ ~flll 'W 

~ " ' l!J. I "''l "' J. . I • I "!ff) UTilbf;j IUtl-:J 1fl1'1-:J'Vll"l1"~U1"~Ul'l-:J UTI~ll14u~-

.-i\ .ol 'l "' c:l " "' 
fl4'Vll-:J1"tl 9f-:J lll'IJ'U f.J-:J 11"4 -:Jl'Well'l llJ~HeJ4 N NTI\?I 

~ 

.,,, c:l >!, <!\ °' 91 I <,\ 91 9 J<! 
lJ'WllJ\?ll"l'WLlJtl4fl1J ~{'{;jf)f)fllJ 'U,ell'lflM 1'Wfl11" "!ff) 

Q/ l<:!ilJ] 9J O Q/ ':::I CV rf o.I 

'Ulttfl'W U\?llJ 11'J'Vll{'{t\Jt\Jllll'WTilttTimmrnmn 
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~ ot ., <!!111 ., llJ 
I 'W lJ'il 'ii U'W '.IHH'M lJ 'W 1Hlfl'bTJ I l'W '.il 1 10 ' ~ 

~ .q-4 0 a.I 0 Q/ QI ij . ~ Q.I 

'.iltl 95-.'.llJ'151l\?lllJ'11\?llJfnllJ'fflfH\j\?l-.'.l'W 1J'.i1'll1 
oq cf 0. QI <::ii Q.I ' ~ cl 0 QI 

1'.i'VHH"ll0!'15tl 'illfl\?l, llrnl1 TI1l'il'Wtff'1 'illfl.\?l, 
gJ 21 I o a.1 lrJ o lrJ 91 9J 1 

l'll-.'.ll:!'Wffd'W'illfl\?l !l1tl1Jl~-.'.l ll1tl, '11Nl:!'Wff1'W 
o Q.I .ci a1 C:: 9) gJ I o a1 lrJ ii gJ oq a1 

'illfl\?l '11TI\?l-.'.llff'1, '11Nl:!'Wff1'W'illfl\?l !\?ln-.1, 1J'.i1'Jl1 N-d.:i'Uu.:i'Vlrn~1l'1511tJ htl'lutl'.i~!'Vlffl'VltJ ~u 
~ ' 

lrJ 0 Q.I oq QI 0 0 Q.I 9) 'J} 

!l1tl11 'illfl\?l, 1J'.i1'J'Vl \?l'J~fJTI fl1 'illfl\?l, -'11Nl:!'W 
., d !Ii' llJ g/ .;. 

lJ'WllJ\?l'illfl ~ff '11l1lf1'1511 l'V1 tJ\?11 lJ'IJU \?I fln-.'.ll1'1' lJlfl lJ 
' 0 Q.I «!:! . Q.I' ~ QI 

ilJ'W'illfl\?l bl'l1'V'1'15Nn\?1~1'W1l1lfl 1J'.i1'll1 ~nNn 
o GI oq QI r."J O QI ~ O 

g/ g/ ., -!I ' ., d <ii g/ 0 g/ 

N fll'lHU'V'l'15Utt.:i!llJ llJU'JflllJ'WNflltt'W\?l 'IJU\?lflTI.:t 
~ u ~ 

'illfl\?l, Un~lJ'.i1'Jl1 U'ilfHJ-.1 'illfl\?l 'Vl'Vllfll'.i'IJ1l-.'.l 
q QI ' ~ 'J} ~ '9 gJ 

lJ'.i1'l'V11'11'1l'WTIJ'W\?1'11lQl'Wfl~-.'.lll1'V'I "1 '.i1lt1TI~ 80 

.vdl!!.-!1<1 ... .,.J.. g/ 

'IJ1l-.'.l lJ 'WllJ\?\Y1'WllJ1l'1 lJlJ'.i1'l l1 'V1 fl'111 'Wl lJ lJl Un 1 5 .;. 0 llJ g/ g/ ' g/ ' ..,. -!I ' 
!l'W'Vlflltt'W\?l n ~ff-.11lUfl'il~\?11l-.'.l'illtJ1.:iuriu (m 

<ii g/' g/' ., ' g/ 

'.iltl U'.if1lll'W~bl.:t1l1lfl ~ft;:J1J1lfl\?l.:inm1 mnm.:i . I ., l !II ' !II.!!\ ., .J. ., 
lJ'JlJ) '1111fl ~951l\911lJU\?l'.il11\?I fln.:J fl 'W lJl \?I '.i !1 'W 

<l'i ., d ~ 0 g/ ' 

'.iltllJ 1'.i-.1-.'.ll'WlJ'WllJ\?l'IJU-.'.l\?l'WleM l'W'ill'W1W-Jff-.1U1lfl 
~ gJ <\ ~ ,, O.I .q ~ 
ff'W fll 'Vl 'Vl.:J ffU-.1 N1 tl\?lfln-.1 fl'W . 'Ulli~ I'll tJ'W'.il tJ.:Jl 'W'W 

. I · ., "! 1 <! ..., ., o <1I 
1J'.i~lfl'V1'11M'W fn'.ifltn 1fl'11J'.i1'J'Vl\?l'.i~ fJn fll llJ 'W 

<I v .!\ 
lJ\?l-.'.l'W 

..., .e.1 ...,.,<1 .J.~gi~ .vd 
'V'ILff1'J l'V'l'.il~llJ'WlJ'.i1'll1l\?ltl1l11'15lfl'.iU-.11l\?lllJ\?l 

$J '.J:. 0 9 QI i ' gJ 
'U'Wl\?l !Yit\jl1l111'Wbl'11'.i!lJ1\?1'1U\?l\?l'W fl.ff. 1972 

., d ..., ., -!! ' llJ.I .J. 'i .I <ii ' 
lJ'WllJ\?l'IJ1l-.11J'.i1'JVl'Wff'1 llJ 'Ultll1 Q l'.ilJ llJ'WffJ'WlJlfl 

l!1 !!l' llJ i L , ...,<1.,. d 
!'WUUlJ.:J llJ\?llfl11 62% (\?lllJ11i11fl'.il~'11 

~'l~'lutl'J~!'Vlff\?ltn\?\~11Ju hu) 
' 

g/ 'l llJ '..,. mu t1 1lJ!fl'W 
g/ ~ g/ 

l\?l ti hiLm1l-.1'11 lJl tlfll'.i fll'U U-.1\?l'W I u.:i llJ '..., 
11'.iltl llJ!fl 'W 3 % 

fnllJ~'W lJLfl'W 14% (14.3% '.i~YilN 
21 -!I . ..,. <I _I -!I 

\?l'W!\?\1l'WlJfl'WltJ'W fl.:JlJt"lltJl\?\U'W 
' 

l!1 ' . g/' 

'111flfnllJ'15'WIJ'-.lfl11 14% (14.3%) ~ff-.1 
<:I .qoq ~L'J ' Q.I ""!\ gJ l1 QI Q/ 

'IJ1l .:J'Vll.:J l'.i1l lJff'Vl 1i llJ tJ1l lJ'JlJff'W fll'\Jlli~'Wfll 'J'15fl\?11 
' oq 9) ""::\ d. ~ 0 Q/ 

1ltJ1'1'1''Wfll lln~fll'.i 11fl':i'1~'11 fltlllll'V'llJ ffl'Wfl.:Jl'W 
' 

QI d ~ 1 ~ _q oq cv· 

25 % 'IJ1l-.'.llJ'W llJ\?ll1bf '11l1l fl'Vl-.1 YilJ\?l lJlJ'.i1'J l1'1511 

'i • I ..,. ., ~ <II d d q 1'.iu (m£J'V11mu 1rn~1J1\?11l'.i tmllJ1l'.i) un~ 

lJ~1'J.,'V1~1 lJ'V1'W'.i~'l1-)1'1'1511 l'V1 tlfl.,1J'1511tl hu (TI\?\ 
' ' ' 

-4 ,J .., ·.., , o, "v * nmBmn : rnavavm.tfln11f111f1U'j ::nnvmn N . ,, 
ti1J'llfl1J111Vl'1o" (Shippers) t1u~1-J1 
"//if.rnan" (Exporte~s1 Tilnmnv 

ti' ..,)f"v, ·<:'l,,'°' 
fln11;rmCJnm Nm'llamn1rn f/a 

..., ., llJ 0 llJ <ii g/ ' ., 

1fl 1\.!195 fllJ l'VltllJl'.i-.1 l'Vltl) 11J'WN'ff-.1U1lfl lJ'W ' ' ~ 

1~\?l 'l~m~1l.:il'ilJ1t1m'.i ri'1-d.:i 1u'IJ1t1'lut11'.itl 1\?l t1 N 
' ~ 

1 "I , ..,. . I r! •. Id 
ff '1'\J1l-.'.l'Vll-.'.l L'.iU ·' ( 11l I mu 1Ju1l'.i\?I lfll 95n 951 Y'l \?I 

~U ~ti I; 0 CV , 

11;1:1n111w/, ii 'JNmnv munnuaCJ7u 
' -:i 0 v .... v 0 ti'"' mvmw., tnamm;; V'lffJlltl::im;a 

, .... ... cl ...{ """' ... , 11 Ji 7" 
11nv 11u wri nm 1:1n rnm u 'lffl 1 !!Jn 

... v <!/ 
1Jj 1:/'tlfJ u 

<ll d d ..,. -!I 
lfl'.i'W, 1J!\?11l'.i lfl'.i!lJ1l'.i Un~ "l\?\1fl l'Wl95) '11'.i1l "//it~aan" ~a rlan11nCJ1umwm'f 

~ . 



.,,, " ""'di;:I "·"'""' lJl\?l'Hiltfff'W fll m~ml-.1'\"llfll'lHJ LU 'WN11JVl~'lHJU 
~ 'U 

'" <I - t " UM~J!~Vl 'WBfHllf1tltl!lo1 ffltlf1-.11'WlJll'l'Jj}l'W 

<\ 9) CV ~1 9} 0 ~ Q.I Cl.I""\ 

'ff'WflltJ-.1 !U mJ~l !t!l:lfll'Jl'lllJ "l~'J~'Jl'lfUqjqj I'! 
• g/ I 

lJll'l'Jliltlfftl fi'l'lllBBf1" 9f-.inll'ltl~ flf\lfll'l"l'lft1\il1 
~ q 

<\ 9} ~ '9) q 
'lJB-.1'1tlfllBBf1VJf1'lftl~Ul'l~!~tJ1 (~ "f)l'SfllUfJIJ 

f1 l'Hf-.i BB f1 ") 

" ' -!! 'i .1.J. " "' ,; <I "' ~ 
N'ff-.l'UB-.lYll-.1!'.iB'lflltJ b'JUl'l flllJ'WllJ~lJ~-.ltl 
'U q 

f Cl.I d , .-::! <\ C11 91 I -!ii a1 

fll'J'Utl'ff-.1 lJtlllJ~ l'lNl'l~LOJJU'.ifll'l HL'lfl!'JB~-.1 
1 1!J _ I 14 -!! <II d d ,; d"' 

l'JB !Utl fl'fl 1Jt\?1B'J !l'l'JllJB'J, !Vll'l'1 (u1£Jl1 

forn), B"''f!Ll~'J~ ~. l'lB'l"llWB~, trn~ l'l'Jl!!~f)~ 
i;:i g/ o <> l 'll I -!\ .J.I!] l I -!\ 
!Utl~~l !tl'Wtll'J 'ffl'Wf:j'ff-.l'lJB-.lllN !~Bl'l !lJl'lfl !'JB 

d CV ..J.! ~ ""' Q.I o.I I 9) ~1 
rlrn{Ul'J'W!B'l f1BlfltJ !'JBl'llJ'.ifl'Vl~-.1f1'111 U'fll LU ti 
'll I 9 t 'll l l!J o gJ .J, i;:I gJ 

~!'lfl 1'WUNfl'J-.1~'ff-.1BBf1'lf11 rnVYll'litllTilUtl~j 
T 91 I • o T ~-::! 9} t 

'1-.l'lJ B-.llB-.1~1 tJ Ul'lf11'Jf1'J~Yll l'lftltllJ'WBVfl'J-.1lJlf1 

1~B-.1'illf1 l.J"'w~~1; lri~B-.ittmv mrni v11m1 

.!!! "' 9 'i . I .!\ " 
'lfB'UlCJf1'W b'W Q !'JU\?lllJ lfl'JB-.11-llJltJfll'Jfll 'lJB-.11'1'1-! 

.!\ ' -!! ~ <I "' '" ' "' !IJB'ff-.l'lJB-.1 VlN!'JB 'il-.llJfll'J W.lf1tJ'l-l!lJ~ Ul'l'fl~ !'ill 

'llB-:iH1m~11-.i ~Nmn'il1nn"'u u~rlrn{u ;!t11ti~ 
.!!! -!\ .J, 1!J «I 'II l l!J . II!] 'll o l 14 
'l"l'WllJB-.l'Vl'lfll !VltJ!Utl~-rf-.1BCJf1 llJ !~'Vlll'lf'WtllJl 

,;:I >' -'! .J, "' _I 14 
!UtllJ'flltll'WU'fll flB !l'Vltl'Vl 'il ~!Wf1 lJ'WU'J~!fll1tl 

' irnuri't1 

I .!\ Cl!]"' .1.J. l!J.I 
Ul'llJlllJB 'l"l.ff. 2513 !lll'lfll'Jfll !~!UM'W !U 

q 

·~ l!J >'<I "' .'lj -'! ' "' 
flB !~lJfll'J!Wf1 'J~ll-.llJtl 'l"ltHlJB-.1 Ul'Jfl~ !'ill'UB-.1 
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Ji gJ T Q.I T 

!~Btl) !LO~! 'l"l'Jl~N'ff'lBBf1BVlf1'lJ'il~fl111HMVlf1 
'U ' . " "::\ CV 0 Q.I 

lf1 Vl f11Jfll'Jfl11J fl lJ'Wl'litlf1 

0 "' '" "'.I I 'i _, 
ntimrn1lJ'WllJ~1mu'J~Ll'lff mnm1lJ q irn 

0 l!J 19 "'<! ' .;, "'' <! 0 "' 
n1ttt1~ 1JJ rnJJ'fflt1NmJ l11ut1 'llB-.1l'lit1v1 mmu 
~ ~ CV • ~ ~ ") 

tJ~ltlBlJtl '(fllf1'Wl\?llo) !f1tl 3% l11fllf1'W 3% 
-!\ l <I t «I I 

m-.imJJffomm 'il~tiBll'lJB-:J muv1t1t1 1u tl'ffl'W 
q 

<> "' " " "" '1li N'fflJ'UB-.l'fftlfll !L01'il~l'lB-.1WtJBlf1'J!f1Ell'ln1'-.1'1J'W 
• 'U 

( 6.6-15%) t1Bf1'illf1tlt'\.!Ul1f1t) lJl~rll'litl~rfl 'W 

Q.I ~ ' ' 9 <:! ~I 
N'fflJ'lJB-.llJ'W!lJ~Ul'lBCJN !~Bf) t1Bf1'illf1U'J~l'Vlff 

!Unt~tJlJ ~'l!~B!~l °l ~"l~nlH'l-l~lJLttlJ"'mhiJ~ 
"'<! ' .J, "'' t ~ "' "" 'lio-:Jil '1ltlN'ffJJ'Vl !Utltl'JlCJ '.illJ'Vl'l 'IJ!tll !f1'1-l 3% 

mmn uf1"lilB'Wru1w 1'1ii'i11'1f1 'lfBtt11J~"'-.in~11v11 
q ~ 

1~ fll'J ci-.i lJ"'mhiJ ~ tto"'H 1 n iJ 'J ~ rn ffl Vl v hlv"'-.i 

,; -i "'l!J.I 
lU'1WtJ1Jl1t!~'lf~-.1f1 LU 

I l!J.f~ «I '11 "' .J,l!J'll -!\ 
l'IB !Utl !Utl 'lJB'1-:Jlf11'1 l'l !~ 'illf1 f1l'I '1U 'ffl'W 

J, ., d '11 q - I l!J 
!f1tJ1f)U '1tll'Wfll'JU! ~l'Wl'!Ol~ !ti U'J~l'Vlff !'Vltl !lo~ 

(J 11iJ 
q 
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-{.;I "19J9Jr ., d l<! -!\ • 9} 

'\.Hlll-Hl1~1l'll m,HWHJfl lJ'WllJ\71'\"H-HlJ Cl'l'ill\?1Cl'l ' ~ 

~ ""' 'J) ' ~ <i 
NTI\?1'11-! fll'\JCJ'll'l'WCJ(Jl-.'.Jftfl !Vl !Nlfl'W !lO~lJfll'J 
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.!! 11] i ! SI ~ .:I .;, "' 'l J, 
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t:.i~mfotsfii.rucl1tJ ::VI tf.J~tl 1::mf1 t 'Yl £J~ :Jtitin fl111.J'Yl 2 "illn 'Y'l.fl. 2500-2515 

fl'lllJ<lLi.1101 
d -I 

111<J1ii'ul'l::fu91n 
d ~~\j ~ 

IUlllDIJiJ IJ<lllllll\l~ [)\j '1 '1i.I 
YUi. 

tlii.11a1 
I 

tl1i.11a1 
I 

tl1'i.iit11 
I 

tlimw 
I 

tlima1 
I 

tlimw ' tl1i.11a1 ' J,!llfll J,!llfll J,!llfll J,!llfll J,!llfll J,!llfll J,!'t'lfll 

2500 62,684 110 6,895 6 1,351 889 26,946 20 98,775 138 
2501 78,523 135 35,699 29 4,706 4 981 31,717 23 151,626 192 
2502 84,912 133 2,462 2 60,230 52 5,720 5 1,631 2 39,693 30 194,648 224 

2503 99,550 153 4,138 4 110,725 89 17,937 13 1,279 2 36,104 27 269,733 288 
2504 125,397 187 2,843 2 209,451 170 41,226 33 8,546 8 55,913 46 443,370 446 
2505 62,190 104 14,895 13 207,857 191 92,850 86 7,688 11 15,308 18 400,788 423 
2506 96,903 163 30,434 25 178,380 137 80,787 63 14,590 24 26,349 27 427,433 439 
2507 117,312 179 66,437 46 308,984 222 146,062 103 63,509 64 36,555 39 738,859 653 
2508 121,392 191 14,408 11 312,512 248 228,097 176 19,084 27 23,949 23 719,442 676 
2509 129,314 192 14,780 11 313,558 245 183,045 141 23,399 32 24,507 23 688,603 644 
2510 115,008 178 8,812 7 285,568 205 253,388 188 77,970 110 40,611 38 781,357 726 
2511 76,042 121 25,209 16 285,766 193 392,592 304 56,590 81 52,655 57 888,854 772 
2512 65,902 101 9,659 7 179,361 145 581,979 478 46,180 66 92,020 79 975,091 876 
2513 76,969 113 639 308,830 267 845,851 723 56,979 78 37,870 42 1,326,865 1,223 
2514 68,868 114 3,919 4 125,707 126 815,986 827 58,969 93 49,935 76 1, 123,084 1,240 
2515 49,242 89 256 75,760 81 1,068,884 1,190 42,554 77 74,342 110 1,311,038 1,547 

tli i.i1a11rluni'11twtu J,!llftl1tluliuurn (20 1Jl'll~<l 1 1'11~1Jtyfl'11i'~) 
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ifh11nm11cl.rmim1n 'V'l.fl. (Ll.Jfl 1flfl"'it.) fl111\l'Yl 3 2510-2515 

il1zmf! 2510 2511 2512 2513 2514 2515 

... 
18,460 12,093 14,303 17,801 10,325 U11'11tl 

6ulf1~11~0 111,076 117,304 187,777 141,965 167,689 
mHlmi1 24,029 34,831 12,498 9,118 6,018· 
,,lfJ 781,357 888,854 975,091 1,326,865 1,123,084 1,302,696 

.I It ,ju A 

fl111.\l'Yl 4 Lit.EJ'Yl t<inLLl'l::c..lt'l~t'lfl 
~ 

II ""iJ , I 
ililJ1t11 

Yi.fl. man 'iJfl (1000 1) 
·1r1irunfl iru~u u " IJUllJfl 

2505 767 2,077 814.2 
2506 875 2, 111 827.5 
2507 656 1,557 610.3 
2508 637 1,475 578.2 
2509 814 1,892 741.7 
2510 880 2,063 808.3. 
2511 1,066 2,612 1,023.5 
2512 1,193 2,700 

2513 1,403 3,000 
2514 1,530 3,300. 

1,125.4 
1,254.0 
1,485.0 
1,220.0 
1,620.0 

2515 
2516 

iliinwmhrrnz 1,000 llJAiflfl°'u 

1 i; = .4 llllflEl~ 
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.;I "' ~ ~ ' I!]_ Io ' 9 ~ 11 •' 
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a q 
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_ I "' II ""''i 9 !!B'1flBeHHl fl11 !'lflJllmu:;'\'jM!YIBU1 !flfl !ll 
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u1:;!l11'1:1Jl!BfJ:IJlfl ~.:]l!l!!1B.:]l!'iJ.:] !!'VlU !lJlJflll lJ 

QJ QJ I l~ J CV J 

'\JB.:i 1lfll m lJllndll lntY'llllB~ flU 'Jlfll\>lTil~ 1>11.:i 
~Q.J~~9lo.10 Q..1409' 

tl1:; rn11Vlrn'lfe:i"1u m :1Jumtl:;mi.:i 'lf.:im 1mrn1~ 
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'!i'Jrn\?ill'Wlh::rnft"lVJa n"m::'lln"l1 ~tl~mJ"'Wlei-:i 
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rnam 1ttfl'Wf1'1Nffrnntil'l-:i'J1fll9itil'lrn 11l'l!VU 'W 
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tU'Wfll'HtlltlJ'S(JU'Jill !'leJ(JN(J-:J Ul'lfl !lJJJl1N 

n~rn~ a-:i "l~ 1Ym:: i1v'W "l'IJ L 'Wfll'J~ t~uu-:i f1°u 1 }{ 

' -I! Q.I """ 1 ii 
'l!1a !11M1llflffm U'Wfln 1-:iu 'Uti-:J rnn 'l!'W vam-:i 

~ 

~ Q.I 'Q.I ~ ' 0 Q.I 

tnlJ ti'Wfl'W Ul'l ':i !U1'1fl'Wl 'il ::m '1'.11-:Jfll11\?i'J ::uufl 'W 
9 g}lq g} I .J. .ol 19 at ., 

flIIN !tt !\?i~JilflllVl!U'WeJfJ !'WU1!11U'W 
~ ' 



63 

"' .J. "' ~ 911'! I _I <!! 
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' <& Q/ ~ 9) 9.1 ' 

L'lfl L'jCJ'lJCJ.:J\?l'WlfMlJl'jU1:'f'Wfll mn UU.:J'j~ll'llJl'I 

1 OJ "' ' 'lg/ 4 OJ 1'i.:i.:i1u lJ'W tlJ~ v:in um m'i '!ftfl nM 'ilm 

<I gl gl.;, ' 

lJl\?l'i'ill'W U'1~lJ L'ill'\1'\.ll'\!lfl1U fl lJflth!fllV'I 'ffl'W 
~ ' ' 

., OJ "''l 91'1 .,. ., "' "' <I gl 'l 91 <I 
'\11lJ'W '\11 'If 'W fll'iNTI\?l lJ'WLlJ~fl lfltllJ NL1:'!1-!Cl 'VllJ 

" 
fll'i\?l'il'il L~t1ne:iu L~ervh'll!i'h.! rfl~ UU'i'iUCJnn lJl 

" 
91 ~o CLl.q Q/ ~ 9.1 a.1 ~ ~o 

'Jlfll\?l'W '\!l'W'\11 f111:N~ U\?111:'!'1'11 'W l'l'iCJ lJfl 'W'W'Wmll 
' " 

91 <I _I"" _I.;,., _I "' _I "" "" 
\?'ICJ.:J lJfll'JUmu '\11~ 'W U'iUU~ 'IL '\!lfl'Wfl '1J eJ'I fll'j N'1\?l 

~ flt1.!flll'l1:'!lJ1 L1:'!lJtl rlCl'WUl '1tl UU'i'JUfl1'i~fll'j 
' " 

_1 OJ OJ 1 . ., 1!! "t "'' .. 
UtlflU'i~Lf1'\!1'\11lJ1-! L~tltllfttll'Wtl UU 'I LU'W'\1'1fl 

u '1 ~1 ~u um 1'!f '1iJ1 ~'\111 'W U'1 ~fll 'i'lJ ucl ~ 9J f CV o ~ f Q.1 \q ~ f f 
UlJ1llJ'W1:'!1U~'\1'1.:i L'\!ltllJ'\11111 Cl'Wlfl\?l'il~1:'!~ 

OJ~ 91 'l<l'lro:f 
m1 'il~1?1..:i1~ uum'i mmt1 unw 11muu 

4 0 o:f 
L'JCl'l'illlU'W c!.J. "'' '~ ~ gl fll'ith!'\11 LU 'Wtl ti L'W'Uth! ~'Wl!'11 

" 
~ ' Cl.I ' ' f1'Wlf1'111l'il~U'1J.:J 

OJ .,.4 II) Ill) 
'jlfllflU'lfl\?ltl'W LlJ L'\11 

mnt.'llirltima 

11mci'1t1t1m..i~mfoi..;}iJ'U~1iJ::vrn"'" 1rrn 1::vi11'1i''U~ 16 iim1fll.J 2516-1 7 iim1n'lJ 2511 

2516 

11n1lt111 
.. <f rpmn'i\111 

~\lltlll 
lll'YllJ\I 

'l'lq'Ynltl11 

jjQ\lllJ\I 

tl10Qlt11J 
~ 

tl~Hltlll 

n"U!l11J\I 

fl111tl1J 

i'm1tl11 

2517 
1Jn11fl1J 

.. d 
11\IW91 

J w ~ w 
1111tl Ill 0111\l / 111R1tWl\I 

253.63 
223.13 
217.75 
230.62 
241.88 
250.00 
205.63 
224.17 
227.50 
212.50 
238.63 
242.50 

242.50 

d 
ftoan11 

5.30 
5.30 
5.30 
5.30 
5.30 
5.30 
5.30 
5.30 
5.30 
5.30 
5.30 
5.30 

5.30 

t ' '11\11'11 

100 tl11u~ 

4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
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mwlJ/ill 54.5 29.0 
~ ~ 

59 31 LLfllli11 /1ll 
i1'1~ll (nfJJ) j1wll 0.4 0.2 
i'lllJ~llfill 0.2 0.1 

.\ .._ ' ""' VllJl - l'lfllLl'l1~!n1lLllH~191 (1966, 1967, 1968, 1969, 1972) un:: NEDA (1973) 

'II - 91w1Lll'IJL\l~IJ1llnn1 9 ~ iJi~nm1~alln~ll~ IJwlllffllLtlJ~nmi~aam~a fl.ff. 1966 lirn1ll 

ifmr~ '!~ 6.022 ill Vli11'lllla~m1u~ uil~ if ll<i1tl:mir~a anliTtturn~H tlm 11f1i1'1~ m~allnll 
1rn:; 1970 1'1int111'1::mt11 2n ill 

l'Vlff 
1 QI ..:::!, <'\ 

'.i~lnN fl.ft. 1963-72 lJ'Ul'Vlft'.IJNTIN'tH?l 
.;. <ll 

mM1JTI~ 706,382 \il"'u 1him"'uih1h,,rn"'.:i 549, 
Q./ ' ~~ ..,;. ~ lrJ 9J ~I<:\ 

900 \il'W tt\ilntl\ilttbf1HDl'l11'.i'VlNTI\il 1~1rn~mmru 
-1.~ 91 "'1 ll) 91 <l • I ., 91 91 ·.,, -!'.! • 1-1. 

'\11 !'lflJ'.i bflfl l~lJfll'.iU11J'UtllJTI~1Wrn\il t'V'ltltu'tlrJ'U 
~ 

~fll'Hf11'!\il'.i'Uti.:JU'.i~mrr ~.:it~:w~mf~i1.:JL'Wfu~ 
q 

ui7~1Jwlll'h1'::1rn"'.,i 
(91~ll) 

28,577 

30 
673 

29,220 

12,032 
17 ,188 

0.5 
1.4 
5 

"' '"' "' i:;:J ,., 
669 9lll fl~fl'il1JIUlll11 

~llU~llanill fl.I'!. 1966 
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f1111\I~ 7 n11i.J1L11flfitJ1Jflflt'l Llt'l :::m11 oifii°UL'Yli"Hlt'l :::irucl11.l ::vm"'\I Lfl £Jl'i:I~ a'lltl.J llvl t'l :::mfl , 
fltl1,1n~miJi:..1t'lnn~1n'il~m~\I '1 ~:::vi~-:Jciilm~ LflEJ~mt11JflTI~Lfirn'llt1\l 1um1rlwn 4,011 mt1ufl1'1 

(rI.fi. -'W.EJ. 1 970, 'Vi.fl. - iJ.EJ. 1971, t1.fl.-n.£J. 1912, n.'V'l. -ti.fl. 1973) 

fllfl 
nn.111 flfl./il % 

.. 
~'lflJ\jfllflllt\lll 

l'l'!lll\lfllflfll'IH 

~'lflJ\jfllfl19'° 
iilfll'I 

1'111111\11::1\laan 
... 
1'llllJ1t11flfll'l1~ .. .. 
1'1111J1\!IZ1\l\llfl 
.. • w 
lJ\l~:: L\ll fllfll ll\lll ILl'I Z \11 Z1 \lllll fl 

ii\l\11ZL\l1tnfll~LLl'IZ\11d\l'aan 
Ji\l~ ZL\l1tnfl1~ Lill Zfl Z1w\l\llfl 

11lJ 

.\ 
(1973) \1111Wl1 15 ILl'IZ 19 

'J) '"' ... .. "'""'-'""' d'l'JJ \?ITWIU'l-!'l'llJl'IJD'll''ltM·n'\.l IY'l'n:;'Jffll'H'llJU'\.lff ')$ 

,;I I ... 

IU'\.!Dlr'll'j'lJlflfl1l (1>n:m'\'1 6) !\?ID irnff !!Cl'\.!-

~-=:! O..l<:i.Q/ -4 cl519J -=::!QI 
mn'f 1rn:;um'ilt1fl'\.lu'\.l "1 n 111m1f!u:;1\?lt11n1-1 

'l 
Oi I 91 °' _,, °' I ~ 

').j'j'ltl'll'\.l UlJll'IJDlJTI'IJD'l'\.lfl1'il ti 1'111:ll'\.l1!1:1\?l'l 
~ 

i.J~:i:mu1rurnmrn:;:JJ°1r~11b11n"'4~muum"'14,011 
muufl{1u11nfl 'lum1rln1'il 4 fl{'l m~n:; 1 

<>'.I d l 'JJ I ,;I 
rllJ\?11'11 '\.! fl.ff. 1970-73 'il:;'\.lutlfl11fllllJIU'\.l 

~ ~ ~~ -~ 
'iJ'j'l (\?ml'lVl 7) t_J'liD'\.lfllflflTIN "lf'llJ'l-!mlJ'\.lnl 

-!\ -!'! ' 91 <! -!\' 1i 
1rn:;1:wu'lu1-1 "1 'jllJ'fl~~nt1r:irnrn1t111JrJ'l u 

Q/ J! ~')' ~1 QI ~ i ' 
:wumflt'l'rn fll'j 1J'j 1flfl 1uu 'fl\?m mn t1 \?l.1 m1 mfl 

2.8 
6.6 
3.5 

16.2 
23.4 
13.6 
11.5 

8.0 
13.4 
10.0 

9.8 

-!'! .;. '"' ' ·_, 91 'fl'\.!"'] 2 6% Ij"lf'fl'l-!fllflflTil'l"lf'l!U '\.ltll 'WmJfl'll·n lJlfl 

1 ~ ~ -=::! o.1 ~ ~ cv o _I Q/ ~ 
fl111"1'!$rJ'\.l lJ'fl\?l'jl!QMfl11m lnfllJ'\.lffllJ:;ttTI'l\?11 

<1. <! I "i J, Iii_ f "'"i • °' 
'l'ltl\?lt'l"ltl'l 5 % nm11\?lt1m 1uu 1fln un:;19f1t11 

' "' 
1?1:;1uur:inu11nfl llu'l'l·~ff'fl.:J'J$U\?l l'\.l'fl .. \?l'jlff .:i 

~ 

i! ~f 'l ~ GI D "::::\ ~ 
mN'l'l'\.111:1'\.l 'il lfltllflUflln'!Ul'il lfl1'hl~fl'ilVl.:J 

... ~ .;."i Ii) d d '"' 91 0 "' 
rff]'j'l '1'11\?l l"lftlnlltn:;\?ll'jlr'I (1973) IUW~\?111'\.l'\.l 

c:l 1!)91 .;, c:l Ii) 91 .. 
fll'j 'i):;!'l-1'\.l !\?l'illfl\?ll'j'l'l'\'1 8 'i):;!'l1'\.l 1\?l'illfl\?11!TI'IJ 

30 
42 

26 
54 

66 
62 
61 
56 

58 

45 

50 

0.7 
0.7 
0.9 
7.5 
5.3 
2.7 
2.5 
1.3 
4.0 
6.3 

2.7 

8 
5 
7 

25 
15 

12 
13 

9 
17 

28 

14 

~i'i1m11ff\?1411 1~r:i'!1t11~'U'fl'lu'j:;'J$1'!$u1~ :w~u 
<li _ f"i <\ _ f"j I 

1llfl 400 IU'\.l 1,500 tu l"lf ('111-!'l!lJ l"lf\?lrJ 0.15 

\?l'flnm~ffm:~) 'fl"'m·1nnu~1nfl:w"'umrrnn\?lii'r:it1 
'14 cl11-1 :JJ"'wihi.J :;11n"'41J~ um 1ii':w~ mli'\?I m1 

iln1'il11~n:;fl{4'1;'!$1Tul1-! i,ooo muuf1{1~fl.,\?I 
"i "'<! I J, Iii_ I .. "' 0 
1\?lt1Tliff:W !'jlJ'illflmfln-:i 1um'il-:irn\?11rn:;m1mi 

' .;I ., 
IU'\.lffftfl 

~11111 400 n.11'11 

400-799 1tll'll 

800-1,499 n.11'11 

1,500 ~\j it1 

.. 
lJ\lntf! 

(1111.1tt"11i'l) 

11.4 

10.1 
9.0 
6.7 

.... l , d d . 
YllJ1 - fl '11Dft1Ul'IZM111'tt (1973) 

lJ"\ld1tl::'ttl'I~ 

(flfl./tt1/i1) 

3.6 
4.0 
2.3 
3.1 



78 

q"' '"'1 .,, «I "' ..., 
1'lim 1nflnw111 l1JlffJm'li1mwi-rnw'liW\?l ' l'li'W 

I 

lll'Jtll[Jfll'j 
' 

l(\.,,,..,", . ...,, d-11 0 ' 

'Utu::m'rnuumrJJ 1'J.:i .:i1w m r~.:i '11 nf rHi.:i um 

'l "' 1 .,;, .... 'I .,, 0 "' .,, "' 'lifl\J 1flbf'Vlffom1mm.:imrn1u::mM u'Jlfl~ 

a.I ~GI ~ ' '°)'""-!<'"'if d f 
1'11 m1 tJ.:i1w'lrn.:ibfmmn11 tJbf.'.l'Vlti 1m-:i'l"l"1uuwbf11 

'I "' o "I "' .J. l 91l 91 .,, 91 ;I\ 
11u-:iJJwmu::rrn-:i11 'li imu'Vlti Nl tJ-:Jl'ltl-19ltl1llfl 

d "I I 'I llJ I '1"' \?l'J. ti::9l19lw1 m11um l!'\1.'.lfl'JJJ'l"l'li 11 \?l 
' 

~i.:iu"J:: mfl irnm 1mlw1ra"1 m'.f .:i JJ"'wil1u::1rn"'.:i 

.,, 1 "'1 ~ o.I ~ 0 QI ~ ~ 21 1"' 
tJ-1 'li u~'Jfl1l9lfl'J\?l (bfm'Ju"1.:illu.:iwvrn) ~r 

d <i 0 "' llJ "' "' 
1uwm11trntJ1m11rn~l'lbfnmnJJ 1mJ\?l 1rn::Cll'l-

"' llJ 91<\ "' bfl'\1fl'j'jlJ{1-1!lJtlfl\?l1tJ 

d Q.I 0 - ' Q.I Cll d f CV d 
lfl1J'j11J'J1lJJJ'Wff1U:;'\1"1-1'\"l'W~l'lN "') ('l"lW~NfflJ 

rvd a.1d y.{Q.ld 
'llti-11'1W~m1rnm::Yl'W'fl'll JJ) 1m'11 ::titJ1.:itJ ~'l"lw~ 

~1;'lw~i.:iil1::rnfl Hn11 60 1'~\i~ (m'J~\?l~ti 
' "' 'l a.t Q/ ~1~_,'"')1 rf~ Q.I 0 _, Q.I 

bfl'Wm) WU'il~UW '\11"1U1J'WbflJJJ'Wbflu::1rn.:i 

Q/ d ~ llJ 91 a.I ' ~ 0 a.I 1"' ""1 
Ylw~mrn'Vlm111?11um1m1ffrnmmu 'lim 1!lfl 

!lltJlWU'J::l'Vlff ~tl1"l"'W~11bf'!l~'W1rl 1rn::'\"l"'w~ 
'1' 9) 0 Q/ Q.I 0 -' Q/ ~1"' 0 'I 
1fl"1l\?l'h! bfll!rnJJwbflu::11"1.:i'Vl 'lim11u.:i 'llernw:: 

"' «I "' llJ "'<I"' <I 
WU'illfl fl.fl. 1955 llJ'Wl'l'WlJl !\?llJtjl'UtJW 'l "''l"' "' d . '11 'lil'l'W~ Java Brown 

rnflm1111"'tJ 1AtJ1fl"'u JJ"'wil1u::rrn"'.:i U'J::JJ1ru 15 

Q/ ' ' k:ll J\ - ' ~ ~ 
'Ru u mw L '11ty 1urn 'Jti .:i fll'J U'J fl ( 'llW 1 \?l'llti.:i n.:i11 

9'oQ/d lc.t~ ~ ~ 
l'li'Vll'l"lU'li 'J::tJ::UM muflfl-1 1rn::1"Jti.:ivw "l) 

q. qi. 

~i;;;ll! 'UGIO Q/ Q.I J.t 
'\.Ii) fl'W'Wl 1J 'Wl'Jtl-1 l!U -1 lJ 'W bf1 U ::11"1-1 fl1 n!lJ f1ll1J -1 

-!\o <id! 1"'"'o"I !1"l ti m 1rn "1fltl1rti"11rn:; 1u tJ'J bf l'Wfll'J 'lilJ wmu ::-
..., .,, 

fll'j')j)[J 

Q,/ ' ~ -1! 9) ' ~ 
\?l'1fl"111lJfltl-1fll'lbf111fl'J1lJ'l"l'lil'l1.! ll'IN lJ1i1111 tJ1 

' 
TI°'tJ 11rl.:ilil3J~w~~"'vbfrntJvbf m-111'VltJ1{1.,,[J~w "l 

'""'I - Q/ ~1 9) 0 ~ J\ -=:! Q.I 

l!C1::l'VltJ1"1 tJ !fl fll'l'J !U'W N\?l 1 l 'WW fl U llJtl l'V1tJUfl1J 
~ 

~c.1~ o.IGI .Ji~o ~~ 
rn flbfl "J111tJmtJ1 flu JJ'Wl 'V1 fl 9l'1 JJ111w1 W'Jl JJ'Vl.:iffw 

u"J::rnru 45 <Ru"'u nilu11m"J111"'tJ1~ti.:iJJ"'wtl1il::-
"' "'1 .,, 1-l\ <I mi.:i 1umv.:i lJl.H'VlfflJlfl 'Wl'Jti.:im11?1-11?Jl?lfl1l JJ 

ff w h w°f1111"'tJ 



:!! -l._1 ~ d cf. -!\ ., o _I ., <Jf 
l'Wil'VlU'iJ flf'l'l-14 Wflllil'J l'Wil4'illfllJ'j.J'fflu:::mM 11J'W 
-!:l 91 <'!\ 9.1~ '191..S. Q.I ''l 0 .,, 

l'l'lHllJTifl 141-lflVl'!i'Wlfll'J f'l'il4'ilflf:HJ 'W'ill'V'l'1flTI''W 
-!\ ' t ;;,- df I ~ 'l -!! OJ . "'I 

l'lfil'J:::ri:::TI''W 1lJil11J'W1'1f'W'W 'Wlflil'Wl"ll]fl'ilfllrJ'W 
QJ I <'!\l"':!i_l~f d<:!! I 

fl.ft'. 1973 '!i'Wlfll'Jl"l\?JJ'Wl llml'HlU1J'WTI''il4 Ntl'W-
., -!\ llJ 91..,. 'l I .di 'l I 

N'W14tl'W b'llfll'JfJ14'W f'ilJ 11J'W 'ilfl11lJ11 "1111-111-1 
"> 9''19.1.!I o ,;J -l, 91 "" ,;f °' I 

14 'WfJ f'lfltlfldl lJ 'ill 11J 'WVl lll1'il'J411J'Wf'ITI fl 11\?l 'il::; 

9) l1J '<'!\ _1'1 ' ~<'!\ ~ c:! ' 
\?lil4 blJlfl'W 1,000 1U b'!f \?ltlVlfl'WVllf'l'Wlllr'!lJl::: 

11n flUU'iJfl :1J"'m11tl :::ttTI"'.:i 1 1ijfl 11v%" ~tl'iJ fl:1J"'1-1 

rl1tl :::ttTI"'.:i11ri 'lttt1) "1 1~'W 11.:i.:i1'Uv1111u.:im 1tlqp 

'l 
.!I cf .;. O' .,, 9) ., 

'Wll-JB 4 11'lf'Wfl1'J TI il TI' Vl'J 1J 14'WfJ'ii1 fl 'Ii ll1 fl l'J'l"l \?JJ 'W1 

<! ~ -l._ I ., o • I ., d cf llJ 91 
1rn:::rn1-1BV1uTifllJ'WTI'lu:::m1.:i 30 rnfl1rn1 t11'il bf! 

OJ 

"'.I 1 cf ~ I 91 I .!I -!\ <! 
'JlJu'J::: W'lf'W'illflfll'J'Wtl~lJN 'i:'!d'WllJil4il'W "1 tlfl 

.!I -l. ''l 91 "' -!\ <! :!! .;._I ., 0 .I ., 
TI'1lJ1lJtl4Vl il l'J flilfl'W 'Jf.:j lJ l'WilVlUTI fllJ'UTI'lu:::1-rn.:i 

OJ OJ 

.I d cf '" .!I .I ., 
u'J:::lJlru 300-400 Wflllil'J fltll'ilMlJtlU'iJfllJ'W 

llJ ~Vl, <>:; 'Vl<! " I 9) ., I 
by, H U'Jlfltj\?lllJ'Uill;JTI'Utl41i'Wlfll'Jl"l\?JJ'W111 

NiiHi1l'll'iB1ijfl11v%'11-1u.:im.Jltll.n.J.:i~.:i 3s \?1"'1-1 'l'W 

l'll\?l~~lJ 1rn::: 24 \?1"'1-1 'l'W~rtil'W NTINi'il?lrt°::ifli111 

"' I ''l c! ~ 9) 91 c.J 

'WUlltl~ 'Wlfltll"Yl\J4lJlfl 'Wilfl'illfl'W'WllTIJ \?l'WlJ'W 

rl1tl:::1rn"'.:itt~.:i 1ijf11rn% 'il::: 'l ~~.:i 1~B m1i111tltlTifl 

.'l !lf] 9' "'' ~ .;. d cf OJ 

lilJ bflllJ'Wl'WtlVl 4-6 Wflllil'J 

fl ~1 uuntl:1J"'ud1tl :::ttii"'.:i~11-1ti\?lm ttm1 lJ ifu 
OJ ' 

"'' '* 'l 'l I "'I"'. i"'I cf -!\ 9) '* ~ ..,.,, 11J'W1HU111 1i tu'Wl"l TIU1Jl.H1 ll"lil llfllJ ill'Ml'WlHl'W1i 
Cl u tJ CJ 

QI ~~lfJ9'o ..S, CIGI 3f 
l~WJ m 1fl'JfJjj'fl'll 'll.:i brt mm 1 ft'fl EJ1 m1m:1J1-111m 

9) '19) 9) ' t 1 9) ... 
11'11 W\Jtl!TI''Willl'U:::ll fll'J\?14 L'J44l'W\?llfl11114'lf'Wfl 

L~ fl ~4r!l lJl'J\l\?llfl ll'W'fflU:::ttTI"'.:i 100 \?l.,'W \?llfl 
9)" QI c! CV CV 

fl'11rl (Vl'WlJ'lfllJl) 100 \?lWrn:::\?lltllJ'Wn1f1 35 

a.1 · ' ..\ c:;I ~ -:!. o lll 21 91 
\?l'W \?lllJ~fl\?11.:j "1 V11mn::: 11J'Wbf41'1111 bflff'Wfll'J 

TI.:iVlmfii~11~ri.:i11.:iii::: z12,ooo 1tll'lf 1?1llJ1?1.,1m'IJ 
' 

-l, o llJ 91 ) I ~ I ) '19)..,. 
'Vlfll'W1tll bf! t'J441'Wl1iTil'Wll\?lTI::: L'J4'il::: 'lfl.:J'W 

• 11 • <II ·!\ ll\ ., ..,. t "" 
3 7 5,000 llJ b'!f\?lil1Jbl'lil'!ftl1\?ltJflU'Vl4TI'l lJ'lf'Wfl'illtl 

l1 ' 9) ., 0 II] 9}'19) ., .!Ii <! 
'lfld b'J LLTI1rJ4Vll'JW bf! f'lfllJfl'W'UlrJl"l'Wtlfl 37,000 

1tl1'lfl'iti~ ihufl'W.:i11-1~wB.:i'l;. 35 fl'WMil 11.:i.:i1u 

1 l I o<f . I I II] I <!<II .!I I \19' mu 1ityLU1-1u1:::1m1'1fN blJ:!Jl'llJB 11\?l'Jlrl4l'W fl 
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~ 21 llJ 91 I ., <! o ,;f -l, 91 ~ .,..,i 
Vl~'VllrJ ff11 "rl4lJfllllJ'il111J'W'Vl'il:::\?ltJ.:jf(fl'lfl11111i 

.t;;;l ..!! c,I ' l1J ''19) <'!\ ~ 0 

mul"l'lfNTirt.:iflm1 blJ ttmrtm1:1Jn'W111ri 1rn:::m 

~ ~ l I -l, ~ llJ. I ., <! 
'W4fl .:j flll lJbf:::rt lfl 'Wfll'J'IJ'Wbf4'lllfl Vl 1i'W4 blJ rJ.:j il fl 

~tt~.:i 'l 'Wmtil~fl?lt1~u 1Jm'llm {~ l"lti 'h1u~ 1~ru 
'ln~ 1~ri.:i h.:i.:i1'W" 

1mi1.:inlJm1 ~1i1mfoJ''U1rn:::fl nv! 111 u.:i ~'l 11t1) 

'l~"!rt 'lu~i1tl~'W~ \?lt.:jfltl'lwnmu"'.:i'll°4m"'rtmm1 

1~m'lft1% 'l'W1m:::ih1rt:::m1 ~tl1:::flil1Jfll'Jrt"'.:i 
OJ 

I l1J9' I <'!\a.I 

flTill bfl11tl lJ'l'YVl Mattling Industrial & Com· 

mercial Corporation 9/.:iv11m1tl'iJflll'WLhtl:::i,rn"'.:i 

., cf • I '" cf l .,. ., 
l"l'J.!~'IJ !JU 1:::lJltll 500 Wfl llil'J 144l'WlJ'lfJV1 

v11m111tl1itl:1J\1rl1tl :::11ii"'.:i tl1:::mru so l?l"''Wl'itif 'W 

tl1:::rnrufl~.:in~.:i 'llil.:itt"'1 JJ"''W~'l;'l 'Wnm1tl1itl ~ 
h.:i.:i1'W ~Bm'illn'lf111~'l'Wu1nru'lflftt~ri.:i u1-

fJ.,Vl~"lJ ~~tlm1fl 'lrt"1 'l'Wm1~1mlw uu .:i L~Bm1 
tl\?lbfliifl'J'jlJ 
' 

~ ~ v 
'fa 111 at 'W ~rn a J:rn vnrn:: n 1 '3 't n 

' ~ o ' "")I~~ I 
bf fl rn1rm 1rn:::fln lflfJ\?1111m'lf11?1.fllmru11 l"l Tiu-

.,,1 cf <I .!I ., -Ii . 11 "''I' -l.ll) 9.ll • I 
1J'Wbfm'i'lf1i1mvm1~u 1nflm mflVl brt 'Wm:::1vir1 

I <! " '.!\ I . I I it 
82% bfl'Wilfl 18% \?lil4'lfil'illfl\?ll4u'J:::l11f11'1f'WIL1J4 

Q.I .... ~ ~ ·-ii "'::\ ' 
lJ'Wll"lflfll'J~\?lbfllifl'J'jlJ lJlJJfllJ fl ( 19 73) fl fill 

.{ ~ Q.I~ olf)9' 9) 

fll'Jll"lJJNTirlTI\?l'l'l'WVlill'il'\11 bf! fllrlfll'J'J11J'JllJ 

·'I 91 91 91 .!I llJ 1 -!\ o • I 
l'ITI'\Jtl.:jfll'Jf!fl'lflfl'Wflllfll'Wl"l'lf b'J ll"lCl'WllJlu'J:::-

ful . I., • I -l. cf 1 o -'I --<! 91 
mii m m:::uuu1uu~.:ivrolJ\j'Jtll 1rtri fl1'1Nti4\?l'W 

l'j'Wlrn::: [-.1'1\?lrl rnrn 'W · 1rn :::fl WU m rJ'll tilJL'll\?l Lt tt.:i 

'1
9' ~I a.1 cv Q.I o ~ f 

fll'J 'lfllJ'J.lliTifl fll'J'l'IWJ'Wlill?lbflttm'JlJlJ'Wbflu~-
' 
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19' QI ")' ' ~Q/~ di 

'HfldllJff'WlHfU'W tfl'j~flld'JllJTllEJ'l'l'lfm 
' 

fl 111 tt l~'WfflJ'\'lU'l'l 'W~l'Wl 'W'li~~ 
' 

' ll) ~<ii ~ Q.I ~ Q.f 0 ~' Q.f QI gJ 
eJEJN l1fll'I fll11llEJl1eJ~lJ'Wr!lu:;'l·HMEJ~\?leJ~ 

19' ' <i ' Q./ 0 -::::! 0 ~ <$, 
1Nlll'I 'lill'W'WeJ'W lJflld'JllJrrnm lJfll1fllmM 

' 
1umna~1u ifmi1nmrn~1?1tt1JJ"'u nnmlniJ 

~ 
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mi~. Ubl~nl'J'Jtllfl'Jtl-:J'VllfllllJW'Wltbl~l'l~Um-:i fl~lJ'WllJ~tltln l'WUNmru ~l'lW'W~-:J l~U'W~ 

.. ~_ f <V • f !1111) 'l !II .!\ .., ~ J. :!\ I J l!. <V :!\ -I! .,\ ._ ""' 9 
1liurnu"J-:i 1m t'U mmtJ-:itJ~ 'Vl-:J'Vl'lftl~ln1'1N1 'J~l'VlffUbl~lmtJ-:itJ~'V'llHlJei-:i lJU'J~bl''Vllifll l'H'W 

q 

0 111 
mrn1-:irnbl'-:i'Uu 

~ 

I 9 'i J. o q !II -I! "' '1~ - I 
U'VlU'VlfiU'H-:il'W rnn l'Hl'l'Vl'Vll b'H'V'l'li'li'W~'WlJnl'JUblfi 

q q ~ 

1 ' -=:l ' _I 9) QI I 
tlVl-:JU'V'l'J'HbllV lJtlQ'HbllVLJ'J~nl'JmVn'W l'li'W 

_I I llJ I !II o 'l 'l ' 
u~n-:iivubl~ 1lJl'ltl-:JU1~-:im1 ~ m11n, 'Vl'WfnllJ 

!II !II 'I( I 'l t llJ!ll~ _f ll)!ll 
U'H>lUMUbl~'Wl'Vl1lJ 'W'J~V~bl''W ") I~~. u~n I~ 

'l 
-,. J.ll) I !II ,;J -,. ~ 'l !II .,\ l -I! Ji 

u~u'Vl tlJl'ltl-:JtU'W~'W~, 1rn~ 'HNbl~mrn'litJ'W 

'HbllV'liU~ 

ntJ'Wbl'-:im1 lJ tbln.mt-:i~bl'tJ-:i lJ"'ut1n-d-:i lU'UlV 
~ 

"" ., ~ 'l !jl'l _, -~ l!. 
~ln!tll"lfVl'l~l'Wtltlfil'UfN \91 'W~U!lU-:Jl'V'ltlnl'J 

I ~,-~.c:!~ "'I Q/cvll]V ~ 
1972 bl'1'Wtl'W 1~1-!!'lfl'J"lf-:JNbll'l'HllJl-! l~lJln'VllJ'~ 

tll'lbl'l'Hn'J'JlJ Ubl~nl'JN31'1tll'Hl'J l'Wbl'lJ.,V'Hbl"'-:i U'J~l'Vlff'H~-:J'UtJ-:J tbln !Jm~1'Jt1l'ltJUbl''WtJ-:im1lJ 
q 

<::ti Q./ r! Q,I o - I a.t "':'Ii ' 

bl'-:i ml lJ Nbll'l!llli'VllJ 'Wbl'lu ~'Hbl-:J'Hbll l'l'li'W~ t 'li'W 
., •I ., !II ., !II ., <d llJ !II I llJ. I 

lJ'WU'W lJlHl'H-:J lJ')Hbl''W Ubl~lJ'W!lJ~ l~t,Jfibl'-:J ~u 

J\ -,. "-' rf .!\ I 'i 
'Ull'Jl'V'ltlNbll'ltll'Hl'Jbl'Wl L'Wtl-:JlJllll'l'W 11'JUll'J'VlN 

tnfll'l'J'UtJ-:itl'J~rn11'lum~tll'lbl1~~1lJa htl ~-:i~ 
q 

. o 'l !II -I! <d J.'l !Iii ._ .., rf I 
Nbl'Vll 'H'V'l'lHlJbl~ 'Vl 'li 1-! nn NTil'ltll'Hl'Ji:ll'lllJl !l\91 



. .!!, "' -!\ .,. cf ot .I, 
l'il\?l'Ul'IJ'fl-1L'flfH'l11'Uf11Vl'fl1 lfl11~'111HlJ'H1'Vl 

n\?l'ffrnm1JJ NTI\?1JJ.,uff1il ~mr'1;n'11h~'ff11 1u . 
~ q G1')9'01 Q/ 91 

mn1 l'Hllf.lllJ t'l'l'fl N'1\?llJ'U m'Vlun11m1JJt?HMf11'j 

fl l 'l Vi 1fl11lJ""~ti1 \?1 '11.,1 lJit 

1uil1~L'Vlffl'V1£J 1rn~:m 1m~a 

101 

Q/ Q.I .c:t'l gJ 0 
'111lJ'l.!'Vl t'li'Vll 



102 

., <I "1_ 1 ., 0 q " ., 'I " ., 
lJ'Wn'1:~n~\?l1ua'lft1a~1u"1rna'l~1'f)lJnu~1u 

.!. 1" ., I 1 lll'l'Wl'l '1: '1!'11U'll 'Wl\?l '11'W 111": ttun t'l!'W u ... . 
m1n1'lili11 :'1u;1a1u\11"'1 '1imfuma~1u~'1= q .(! J, .i.~ "1 _1 II) q., 

"11"19H'J lf1'HM'\1'WY1 L'li 'WU'j:lYlfl LY1£1""mm1: 

.::! "' .\., ·~""'~"" LU'W'11'Wfi"lJ'li'W\?lU1'1 'll'l~fi\11\?lLl\lH L'\11U'W LUlJ\?l 
"' t gJ 91 g/ ..!:\ !. ~1 ~1 

\11"'1.l\?ll'l'l'\1'\.ll \?ll'W11'\.ll'IJ'f).:J LmV'l'\1'WLLUUU\?l LU\?l 

"I" d "I" " .i. .::! .(! 
11?1'1:mu 111rn1nmvmJJ1arn'll 4 1?11umuu1mv.;i 

\11.,\?l'll v.;i 111u ~'l\11l lJUn~v'i1;1aN1~"''1 ~i i.i"'wuu11?1 

d llJ" .i. ' .i. 
44 un""vu '1:mu 1\?l'11nfll~Yl 5 n1um~Yl 

"91 d QI gJ ~ ~ J, QI c:ij ' 
6 Llft\?l'I L'\11'\1UlJULftUYlm'l1ULrn:a'ILUanv~ 

1uu11~u"'u a"''l"lJ~m'j1;m~v'IJulJ"'u1u 
<\ 'i" «::{ <::I QI 191 J, gJ --!! ' ~ 
vu 1\?lUL'IW L~'j1:a'I 'l!m rnumairn ""11flV 

. I Al-!! d QI Q.I d ' Q.I 

~'f)U'f)fi Lu"vn Lft'j1J'\11lJUM:\jll Nln"1Hlfi'\11 
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1U'll'Wl~n11~ 6 lJlJ. '11U1 3-6 lJlJ. 1~v~LfllJ~ 



104 

O GI c:! ol «:i I J., GI 

'VlNl'W \111 lJ'l1'1 f1fll'mHJ1fl1J lJl L1:H''IHJ Ll\11'11'\.l lJ'W ~'11'\.l\11.,~ 1l°1'1l~1.U1 
' lf1 gl ' ' .J. d ~ J., 

'U'WWl\111~ ") L~lJlfl'IJ'Wl~flll L'Vll'Vl l11'Wlfl'HM'l1'\.l 
~ ' .. ' 

1fi·rn~ttil'Vl"'~~1;1u1.h:a'Vlfl'L'Vlv un :; lJlrn 
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t ii o 'l gJ cv <V t ''l I 
'illfl'U'U mnmn mm·rn m '11'111 lJ'U l'MtJQ 'U'Vll 

q QI gJ ~ .:, '1 "'" .q 'UtJ'U~ tJ'Um::Ylu'lulJ\?l lJ'ULL!'UYIM'U \?lfl'il::lJm l lJ 

a111n~ iii a.:in~'U n l'H~ lJ m-.:in\?l'\JtJ.:JttllJ~'U~'lu 



106 

""'""' " 1'1Hlf1 

.!\ J, d "" .i._, .,,. d!ii 
!fl'Hl'1l!'W'\J'WWll'flf1 1-2 U'J'..'.llJl VlU'J':\?11'1~'\J'W 

9"i <I .!\ J,~<1., ',; <'\ 
!'lf 'WlJll'fll"lll'J !fl'J'tl'1'1'1'W'WlJ'flf11'Jtll:f1mlJflM 

., .!\ J, '1.9 !119 _I llJ .,,. ., d '.J.9 
f11Jlm'iM'l'l'WV1 !'lf !'WU'J:lVlfl bVll'J N\?if1'Wf1ll\?1Vl b1J 

<I ~ .ol '.J. " llJ "" cl " 
lJ\?i\?l-:tl1J 'Wll'W1l-!'il'We.J~'Vlf1'W b"ll'fl'Wl\?ie.J'j ll'fll'\ll'W 

\?l.,\?i'l'll.!'W1iJ·rnu '1 LV'lmuuul-:i in~n"'11'il1ui1?1:i:l 
~ t! ~ ' Q.I ~ <'lG) !ii 

Lmei.:inuu1111\?l-:te.Jl'l't"le.J.:im rvrnn"'ulJ b'l'ltt1lJ.,'W 
~ 

' . d . " """" ' ~ d <!\ ., 1:'1111-:tm 'J' mu '\Je.J\?iei nei l'J 1.:i'l'lu.:in f1 e:i m1\?11 n lJ u 
otq'1.!\ ·.J, ., ! .J.<1 ., 

'il:'Vll b\?il'J'e.Jl'J "] ll'Vl'WVl'il:e.Jlfll'JU\?lt)~'VllJU\?i\?i'il\?i 

(n'J'f1QlfllJ Lrn:a.:itt1f1lJ) 

n11V11n 

' 9 ' !II !ii ' ., .,,. ' ll'l'J'l:fflu 1Hty\?le.J-:t'll'Wei~n11 LVlfl'Wfl um f11'J'\?1lf1 
., d ~ ., 

1rn:'flf1llt11:'\Je.J'1'1Je.J'1 ll'U'1 l1J'W'l'l'fl f1 

""' !3) 'Vlt]1:1Q'll'eMfl11 ll U'\1'! 
.,,. .ol .;. 0 .,,. d 

min (1921) l1J'W1Jf1f1'flmf1VJ'Vllf1l'J'11m1::'1'1 • 
""'"" ' " 'i <'\ ., f)'j'j'lJl'li ll'l'i-:tf111 lJ ll'l'l-:t L\?il'lflf1lll'illf1f1l'j\?llf11\?ltl 

q 

.;. '°' " 9 ' d<N 'Vll1J'Wln'W Ll'J \?le.JlJl L'lffl'j'~\?i (1929, 1930, 
llJ '1 .,,. cf•N ., .,,. cf 

1931) L\?i l'il'J'ty 'J'e.Jl'J \?11 lJ l'lffl'J'1\?i lrn:: fllJ lJ-:t't"I 

" ' drN .,,. .,,. d 
( 1932) ll'fl1\?le.J lJl L'lffl'J'1\?i U'fl:f1'fl'fl ll'fl'W\?i 



107 

T Q.I -=:! Tll) T ~ 1 o1 QI 

f11 'j UN \?11 'il ~ '.IJ '.IJl f1 llfl ll'i'W £J1l '.IJ 'U'W 1l Q f1 l.J'1f1 'hlt1! ~ 
d 1' J,111_1 <I 'lf\ 

'Ufl-.'.l'U1l-.1U'U'1 11'1~ 1\?l£J'Vl1 lU'il~'.IJ'.IJlf1'U'W\?ll'.IJfl'11'.IJ 

. b1'1'lJ1l'1flt1!'11fliJ 
"' ' "' 

.!!! .;. "' 'J) d . ., 
fl'11 '.IJ'l!'Wfl1£J'W1lf1'Vl N1'11'Wl'U1l-.1'llfl'1 U'U'1 '.1Jlf1 1J\?l'jl 

i-:in ~11ill'il 1~:w1l~l1 am'J d-:i1lt11'11fl iJ f11'jTilf111 :w 
' "' ~<! ... ~ q ,., 

m1lDf1'W£J'l1'W'1m rnm '.IJl'jfl 1'Wf11'J UN\?11 

~ Q/ ~ 
'.IJ~\?l'J\?l-.'.l'W N=Ky (Ys-Y} 
)l, .;..,. 'J) d 

'l!'W'Vl NTl'l'Wl'lHM'U1l'1 ll~M 

~ 9'11] 1~ QI -!!. O.I 91 
'j~£J~N1'11'Wl !'.IJi.'l'.IJ\?11 m1l'J~£J~1la'Jlff11'.IJU'l1'1 

d ~ ~ 

fl11'.IJ l'JT11'J1lfl'11'.IJ U'J-.'.l'll'tl-.1 Uf1b1 
f1 Ql~I 4 o1o1c!' 

\?lf1fl'J-.1 ll'jf1 1l'Wll.J'W'j~£J ~9!'1fl'11 lJb1'.IJ'Vl'W1i'J~'l111'1 

_;. .1!\ IJL I "' 'Ji l!\ 
'Ut1l~Vlfl'11'.IJ'lf'W'j~llHJ lU'illf1N1'11'Wl ff11'.IJ'l!'W 
q d d Ji 'J) .;.-.1 'J) 

!111'.J !'W 'U1l'1 'U1l-.1U'U'1 f1 'il~ lfl'1il'WL'Ul ll'Vl'W'VlmJ Ub1\?l'1 

"" d ' Ji .;. .!!! 
m1 :w fl\?l ll'i'W 11 m'J lf1'11l'W'Vl'U1l'1 m1:1J'lf'W'illf1 mv 

1u'1uv"'-:ii'.h11J'1 lfl\?l'illf1l'11\?lb11J-:iu'J~m'j ih~m'j 
' 

~Ji ,., .!!! 
l'l'W'1 l'W1l'1'illf1f1l'j UN\?11'\J1l-.1fl'11 '.IJ'l!'WIM U'1~ 

.I _;. .!\ ' 
U'J ~f11'j'VJbfil'1 l 'W1l'1 'ill f1 f11'j\?l\?l 'Vll-.1'l!1J-.'.l'j f1l'j Yl\?l-

"' "' 
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eHll 'H fl iJ lJ 'W 
q 'IJ 

"" gJ d d <oil!! .ii J, <'I 
ff1l1'Wl'Utl'l'Utl.:J !!'U'lfl'il ~'Yl1'U'\.H1eHJ "] fld~'VMfl'l 

t ' ., ., .,. .. ~ o'tq o'f 
'U'W!Vllfl'Wfllleirum1 lJ'Uti'l l!flbf 191ei1 m"l 1m~ 

q 'IJ 

fll!'lfh (1970) 1~f~~tll.'HfJlJ'Utl'llJ.,'W!l'W'H'Wl 
0 gJ ~ "" "" .ii 

s lJlJ. 'Uru~111mrn um 'li'l lJCJtll'Hfl:IJ'Uti'l tfldtl'l 
q 'IJ 

0 9)9} ci.c::t. Q.l.qal 

l11fl1llJ!!'H'l~1£.lbllJ 82 tl,1ffl!'li'Wl'l!flJ~ 'Wfll'iltl 
~ ' . .oq -q_ 'J} al gJ <::\ 

i1 .:Jbftl'l'l"lll11tltll'Hfl lJ'UD'l Nl'H'Wl lJ'W!bf'W lJfl11 lJbf 'l 
q 'IJ "' 

!!\ .ii ·.J, "' .ii ' ., gJ 'U 'Wl 1tl ti "] 'W !ll.'W!fldtl'l !!bf~'llllJ'W!bfll'H'Wl 3 lJJJ. 

gJ .q ~ ' 1 gJ 
'il~!!'H'lbf'Wi1lN !!i1'l 'Wd~tl~fl1llJdtl'Wl'lf1 

.ii .ii 0 gJ "" "" !!\ 
!lJtl !f1'l'tl'li11fl11 lJ !!'H'llJtltll'Hil lJbf'l'U'W fll1 

q 'IJ 'IJ 

' ., l!! d ~ !!\ gJ "' ., 
!!Nl'11'Utl'lf11llJ'lf'Wfl'il~ !'l"l lJ 'U'W m ti !ll'W !.:Jll'll lJ\>11 
-l..i . .,, ' ., gJ 1 ... 
'Wfl'il ~1uum111'lei1'111m1 lJ !!'H'l m1u ~11mrn 

'J) 

fll'j~lfl\?ll ti U\?l\?I 

ih~rnff 1vw 1m~ lJl rn 1~t11; 1~ I'll fl lJ.,'W ilu 
~ Q,I -!! .ct 1 !V - I 

l!llll!~Wlfl'W fltl 11 lJl'llfl 'W!J J;11 !'lfl JJ1~lJ10l 

'i 9 9l "' -l. .,', !V llJ. I -l. 
07.00-10.00 'W.. !~ti l'lfl.J'Wi1'H'Wl!ft1 llJ!i1fltl'li1 

gJ 19} .,', ... 19} 
m'Wl'llfl mn 'll'l"l'i:ll mrw '11!bfl.Jei 

' ~ ~ 
l'ltl'illfl'W'Wfl 

."t "' gJ 1 ' l"lltllfllff!llll'UCJ my 

Q,I gJ ~ ' QJ ' ~ 
'Utl'llJ'W!bf'W'iJ'll'l l'lfl'WMN lJlfl lJ·l ti 'Wtlfl'illfl 'W'W 



.;, ' ' m 'H.11 mff trn :;ipJ'll eM uwi vi mi-.rn ·.:UJl irnupJ 
c:i!!\ I "' I .J. 9 'i l 

'\JeJ-:j tt'i:l:ifl'lllUJ QflU U\?ITI :;ti 'W L 'W LTifl ( l'lf'WB-:jffl 
""'~ ~ ~ 1,, ,, r! 

'lJB-:ittTil'l~~l'\'l'WBmB l'ltbl'WfJ''WIT\,Jl'l'J) tj~fllTI 
-II ' ,, ~ ,, ,, 

'llei-:iu (t'lf'W'l'l'Wl'l'l'W11mei1rnneiu) trn~nm 
"' .,i 1 ~ ">I r! llJV"' . 1 

'\JeJ-:j1'WBfll'lB'\'l'W-:j ummJ (1967) 1~1~fll'JUN 

"'.,i ""' r!<l."' "' .I ·rf 'i "' 
'J-:jbf'J11J'lJB-:j~1-:iBlV1\?lUV1fl1TilTI1JlUB'J L~UBlffU 

<\\ "' ""' r! <>_ 1r!I • I • l 
tmei-:i1~m1-:imvil'lu'llei-:inuu u'J1flUNTI11 u 

{u~~ 11~~11"'~1'11 l.JUfl~ m11J m-:i'llei-:im'J mh"'-:i~ 
• <I <I 

11:; !U~U'W UUTI-:J1l1fl 90 u. 'l'l. Q· I l'l'JYI. I 'lfl.J. 
4 ,;I .,i .,i j 

u.rnnm oe:oo u. tuu 315 u. 'l'l. Q· / l'l'Jl". / 
<\\ d <I .,\ 

'lfl.J. t1JBt1m 12.00 u. 1rn:;1uu 45 u. vi. Q· / 
- <\\ I"'.,\ 

1>nvl. / 'lfl.J. tmmm ie.3o u. fll'JUN'J-:ibf'J1lJ 
~ QI \!}9' 'J) 

<iJB-:iV1-:i1'WB11l'\'ll !~ mUfll'JIB1fl111Jtl'J-:j'\JeJ-:jfll'J 

'Q/ c::!111_1 Q.I 'Q/ .q ~ QI 1 
t!N'J-:jbf tu'J1l.Jf1Ul1TI1 fll'JtlNHi:1'1'1-:i1'W 'WL'\Jl'l 
,, .,\ .;, ' .,\ .,\ 
'JB'W1Jfl11J.JfMVl'J~'\'111-:j 2,000-2,500 U. Vl. Q·/ 

\?l'JYI. / {u 

.I ,, '"' .,i.;, -'! 
u'J:;l.JlU!'JBUTI:; 70 'lJB-:jfll'JllNNbf'l'llJltl-:i 

~u LTifl 1u1un~-:i G') 'fl111i!1 "ltl1 ;1unnnlu ( 1VlTI 
,, ~ "'I r! c:i 

!fHf 1953) fll'Jl'llJ'Wl (umM 1967, 1JBl'll1'1TI 
<>rf r! 0 ,, ""'· 

t!TI:; t1'J\?lbf 1942) trn:;m'J'l'l11'.\1ll.J'JB'W (1TI-

.,j r! 19 1,, ""' r! <\\ 
rnuml 1969) Ul'l L'Wfll'J 'lfubf-:im'l'l\?lUtl"lBfll'J 

9) t 'Q/ .q gJ o::!lJl gJ 

l'llflll'l'l-:i'W'W fll'JUN'J-:j'ff'\J'Wl~'JBUTI:; 70 1):;1J !~ 
c:l '1 .;,.,i"' ,, .;, ~ .,\ 
flit\?! m:;u:;'l'llJB\?l'J1fl111Jtm-:iri-:ivi mei'llru:;l.J 

J!! •. I,; .,i r! 
fl111J'lf'W~-:J fll'J'l'l~TIB-:j\?llflfll lll"l~1UTI1Wlfl1J'Wl'l 

<> rf •. I l,; c:l ' .I ""' ""' ('lf11\?l'ff ttTI:;-v;Jl'l 1963) Ubf~-:j 'l'll'\'l'W11U'J~'ff'l'l'li-
,, lit,, 9 "' 

Jlll"l'llB-:ifl11meiu 1~rn~rn-:i·mn 61% .1'\.!'l'WU'Jfl 
<\\ !.,\ J!! ~ 

'IJU!:;t'IJBflllll" '1Jfl1l'IJ'lf'W 63.9% 'IJll'\'ITIB 0.54% 
<i "' .;, ~·,;I "' ,, <\\ 
l'W1'WV1 14 9f-:itU'Wfll'J1'11fl1'W'i:!~V11U l'IJ'tlfl11'1J 

~'WTI~TI-:J l'l'l~B 9.9% fl1 uvl~l'llfl l'Wfll'JVl~TIB-:i 
~ ~.q ~ 

fl'J-:j'W'1Jfl1l'IJ'\'l'W1 6 'IJ'IJ. \?ITIB~H1TI1V11'11flfl11'1J 

l'W'IJllTil~U 
' ~ r! 

\?lB'11'\.!-:jl(JlflB'J 
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~ cv <i 91 <i" I ~ <\ o 1J1 91 
'l'l'W-:i1'Wfl'J-:i fl111J'JB'W'IJu'J:;'ffV11iflll"lfll'W1U! l\?l 

1 l .I lit ~ .;, ,; "' 
13.5% 'ff'l'W 'Wu'J:;!Vlff !VlU 9f-:j!'QTIUW:'l11J'W 10 

\?l"'u ~ein~-:i"l~ (1 "l~ 1vi1n~u :4. rnlflei%) mn 
,, lit ,,1 "' .;, .,\ "' "' 'i. ,, .,\ 

um l\?l 'W1'WV1'1JU\?l\?11l\?l 3 1'W !\?1Ufl111J'JB'W1J 
~ ~ .q~ Q/ Q.I QI 

1.l'J:;'ffVl'liflll"l 11% l'W'ffB-:Jfl'JU!'W'\'11'1J'WttTI:;1J'W 

,, .,\ J!! "' 
t1:'f'W'1Jfl11'1J'lf'W 65 trn:; 18% \?ll'IJTI1\?1U 

,, t 
~nu U\?l\?lVJ-:imTI 

-& 0 Q.I .tj. 
l'JeJ-:j'fflfltyU-:i 

Ji .J, '1) ~ I 

fll'j LrHHJ'WYl'lleJ'lflll meJ'W'llWJU':i'j Ell 
.=t ~ <\ ~ al mrr mum\?1111nfl1rn1'j1 ('J:;~um1'1Jm-:i) 
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~ .J. <\ ~ ' 
tllnlfl LL't'l:::tH\l'HfllJ'\J'fJ ,H'!~l1\?llf1 '1lJtJ~IL'j~ll11 . ~ 

l1n1J1.h:::i1l1;'\Jv~1J1't'lm11fl~vi.1~111n i'.11 fon lu 

'JI .{I .i. ' ~ .... 
fllllJ 'HJ'U lfl'1tl 'Wl1 {l ,H'fV'l'U~'U LV'l~l:; 
~~~~~~~~-~~~~~-

'JI 'JI 
fllllJ~tl-lf)l~~l'UllJ-l-ll'U 

.,:! ~ -ii -i ... ... -ii 
'1l'U~lf11U'Ubftl - llJ'fllYltJUf11J1\?ltlCJ'H <')'Hnltl 

g/ .:I .;. g/ , g/ 

f11'j\?llf1 ~1tJLl~~ L1J'H ~l'Wl1\?ltl~ L'lfll'j~~lt-1 

1 ~ q .ol -ii 0 g/ ... 

CltJN V'l'HflCJ'Hf)'j\?l LU'H'1'flt-llf111 mV'W\?11Uf11'1 
CV ~ CV ~ oqq~~ fJ/ 

lJlf) ~~'W'Wtt't'lf1lflnl ~f) 'il'\Jtl~ f)l'j\?llf111i'W'1~\?ltl~ 

tq g/q g/ 0 g/ 1 g/ q 

L~lJ~fll'H1tlHL'1111 \11'11t-1\?llf11Jfl11lJ'Ht-11 2,5 
~ 1... ... 1 !I .ol c! 
'\J'H'fltJf)m:::~u f11'1N LU'Wlf1Ul'Yl 

~ 
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Cl ~ o. 
'ill'll1'1''1ll'll1 

il~~/'lf1J, ~~2 1 so ll~fll vi. 130 'il~ffl lt 110 'il~ff1 vi. 90 ll~ffl vi. 

(ll~ffl vi./~~) ( 65.6 ll~fil '11.) ( -54.4 'il~ffl 'l!.) ( 43.4 ll~ffl 'l!.) (32.2 'tHff1 'll.) 

" '1111!JLL1M 

1~ (nu) 
II " ~" '111111 ( 111) 
II.!. 
'IJLll!l!J 

ll1fllff 

0.54 
0.356 
0;19 
0.087 
0.041 
0.032 
0.0153 

453.6 
299.0 
159.6 
73.1 
34.4 
26.9 
12.9 

gJ -- -:-o- QI g)' 

fllllJ l'lt1_..:i_m-Ht1~nw mmu f11'j 1'11mna 

i;r~~vt1 lJ t~l'ln~1-rn"'1-1~\;1 ti~rn~t1..:i1'11n~'l; c m1-1 
..,\ -!\ 11J91UJ I -!\ ., I 

flt11-!ml'l nm 11J 1N "1) tmt1..:i'ilmnn (t'lil-!fll'j 

191 cf1 "' .J. _I .J. 1 
'liLLVJ'jflll'Jtl'j tfll'JlJl-1) fllllJU'Utl'!Nl-!l'll'lm~ml'I 

fll'jl'Jlfl UTI~'Ul-!1\;l'Utl'ITill-!l'llfl 

..,\ llJ '191 -!\ -!! -'I. 
lJllTIL"lfl'J LLTI~ ll'll'J 'lilfl'jtJ'!lJtllfltlU 'il~LLUU 

..,\ ., 'l 91"'"' .;. 91 <l ., "' ., d ' 
L\;ll'J1fl1-! LLTI~ 'liTlil'llfll'lflTill'JflTI'1fl1-! N\;lfll-!flUl'l 

' ..,\ '191 cf' d ' -!\ 111Jllnt"lftJ 'liUl'l'jflll'Jtl'j'li1tJLflUl'llfltltJ1'1 \;ll\;1 \;11-l 

gJ ""\ QI 21 . ~ 'l ~ 0 QI g)' lI] 91 
NNt\l'llJ1-!lbfmltll11-!'1 1-!lJlLTil"lftJ l'lllJl-!l'ffl-! 1\;1 

11-1tt~ 200-250 tt1u l\;ltJL;n11-11'11fl'l11-!l\;1 1 

.d llJ ' ~ '191 ltllfltJ'j ('fftl'l !'jfl'j'!) 'lifll-!'111-! 16-20 fll-! 'j11J 

l'lt..:ifl1-1..:i11-1nt1..:if11-1~ fl lJ m~t1..:iJ1-1~vh..:i11-1 '1J~..:ifl~ ..:i 
., 'l QI ' 91 ~ ' Cl.I ' t 

11-1 1-!tll'l'Jlfll'ill'I 5 tlnl'ltyl'lt111-1 fl1m.:i.:irnl'l..:i 

-l. 91 1 L . .,,. ., 91 ~ ' 'l ',;I 
ttlJ\;ll'll'ltl'lilltJ 1-Jfll'jNTil'llJl-!l'ffl-! 95'1ft11-! ttUHUl-! 
-!\ . ,;I ' "' ' u -!! 
t'Jtl'lf11'jl'Jlfl tu 1-1mnn .60 tmarum:imu mt1 

~ u 

d d ~QI ' O.I QI 1 '191 
40 l"lfl-!l'lfltlJ'jfl1-Jl'ltlttllJ1-! 100 flfl, b\;ltl 'lil1TI1 

a1f<:! <\oa19' 
l'llfl 1 1/2 11-1 m1-1t1m1att1-1..:imJJ1-1rn1-1 300-

, ., ..,\ cf 
400 mUl'ltl11-! lJTill-!l'llfl'\Jl-!1\;1 1 1/2 Ltllfltl'J 

'l g} c! Q.I Q/ 

'li'JtHlmflLl'JtJ'j 2 fll-! llTI~fl'l-Mll-! 12 fll-! \;1-1-

324.0 
213.6 
114.0 
52.2 
24.6 
19.2 
9.2 

194.4 
128.2 
68.4 
31.3 
14.8 
11.S 
s.s 

64.8 
42.7 
22.8 
10.4 
.4.9 
3.8 
1.8 

II] ' .q ' d QJ 0 ' 'l 91 ' !lJLfl'W 10. \;ltlt\Til'J'fftt'Jj} fll'jfll1-!1llifll 'li'illtJ 

'l 
.J.J;\'191., .,\.J,cf 

1-!l'll-! 'li'Utll;JTI'Utl-1U1-!tJ (Hl69) 

~ N~l'lll'rnlm1vtt~.:i 'l 1-1mflv m 1-1'Ut1..:i '1~ a 
-,\ 14 .;. llJ' 91 t ~ 
1Jm1-11'11m1-1t1l'l i2 t'j 'l'lifl1-1.:i11-1l'l.:in1-1 10 fl1-1 

l'lt'lt~t1if1-1un~l'11frn"'1-1 'l1-1t1"'1'J'jll'JlfllJ"'1-1'1~ 10 1'1"'1-1 

QI ' QJ Q/ .!\ 
'j11Jfl1-! 1.58 Ull'l l'ltllnlJl-! 100 flfl. tt'Jtl 

' Q/ gJ ')' ..q Q/ Cl/ 

3.94 Ull'l l'ltllJl-!L'ffl-! 100 flfl. b\;ltltltlttl:lfll.Jl-! 

mf.:i'l1-1 3 ll-! UlJ'Iitll'l (1972) rlll-!lllillfll'J 
0 QI g)' ~ -:::! 9) --,! ' 0 gJ' ~ ~ 

111 lJl-!L 'ffl-1 l'l'liTI1_J'j 'iJ ~l'ltl'I L'ffl'J fll 'l'Jf'iJ 1 l'J 'j1 lJ l'l-1"1'1-! 

'j-11 6.90 Ull'l ~ti 100 fl.fl. L~tl Ltll ~ll;~ll'J~ 
t~aun"'umrnt~ami'1 n1"lt1'il~t1il 'l'il '1~111~1'1JJ 
fll'j~1ifwl1-1 'lmh~ rnft ll'll'l ~.:i '1J l?i't1.:i 'l.j$ ttmfl 

cf 
Ll'Jtl'j 
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I 'l T 9) ..td f 1;1 

fl1 L!'l ~ hi !!\>H1 :;'\l]fJ~'\llfl !!\?lfl\?ll~fl 'WlJlfl !'\"I'll :;m 'l 

'll1>1tt11J°'u fll'lUf:lfl!U~f:lfl mnf'W 1rn:;m'l\?llfl 
' 

'l 
gJ ~ Q/ -=:19' 0 '..._ 0 • 

f:ll'il 'lffl'W~l'Wfl 'W!\>l ~1fl'W IJ f;l fll'WJOJ11 fllrnNHI 
~ ~ llJ!ll 

L!UlJ'Wfl'W~l\lfl'W'l'i'W~ °l'W'Jnl\?lfJ'Wfl'11~ 'il~ 11'1 fH1 
d d .;f ., ., I .!..J. 

~iwu1>1t'ff'l'il1uum IJ'W 1 oo fl fl. \?lf:lfl'W 'lmrn 

"" ~llJ r~ ., 'l ., .I 
'l"l\>ltl~'W llJIJflU'U\>llJ'W 'WJ'WN'W\?lfl 
"' ' 

Q/ 0 Q,I Q/ 9) c:;l-!:! 
{lfl 'tlru:;m flty 'llfl~fll 'l\?11 fl rnHn a 111>11>1 fl fin 

fll'l\?11 mJu 'l ui'im~~ "1 l'fr1~ 'l~fl'W~1wMn u 1 vhfl°''W 
CV o , f Q/ l1) f f fJ} 

'l'llJ\>l \?llfllJ'W"ill'W1'W!'Vllfl'W !IJJlfll'l\?llfl'il~\?J{)~ 

!)) 

1>11fJ 

9) 9) "" 
f111\?llf1\?11tlfl11lJ'HllHVHJlJ 

I o 

CJ:(JlJ1Jl'j~ 
' 



.,, 91 -11 .; o:I .;, 1 1 II) 91 91 .;, <!_I .,. .,. 
'iJ'j~'IJV'W flLU'W'VlLL'W1l'il~ L~fl1llJ'jeJ'WYlJJU'l~rfYl'li 

fll'l"l't.J'~'l"lt)fl1'j 

m"i1.Jft 2 ~rnm1Yi1LLlf.Jt1"uri1i.J::vitr.Juf1 
1mi ULmt:itJ 1utimvi11iifi1.J ., 

, 'll I 

II 
% 'll!Hf1111J'llll 
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90 Mfll 'lf. 110 t>~fll 'II. 130 tl~fll 'II. 

66.7* 5 5 3 
56.5* 50 30 20 
48. 7 iiJ1ii~nu1'1i!mi~ 96 'lllJ. 24 'lflJ. 10 'lllJ • 

.,. 
vru1111JJ'llcHaJJ 

' " 91 ' .!\ .,, ~~ 9111) 91<! Q/ 91 <I - 91 
LLl.J11Lfl'j'fl~VU'Jl'W~'W I'll L~~f1U'IJ11rfl'tl '1111 

91 I 'i'i91 ·J, 1.!\~91.,., 91 
L'ill fllLL'V~ lfl m m "I LL~LlJ'fl L'JlflUlJ'WLrf'W 
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~ 
3. lffj"fl,rnrnL'lJ'lJ'Hl-!!:! (Rotary dryer) 

.%\~!II~ ~ I !II llJ. I !II ~ 
f)l'Hl1Jtl1J1J'k! t'lfff,HllJ ttH'lfl llJYll'lr!ll-1 '11'!-l'l'lHl'I 



' 9!11 ... .;. .,'1{ gl "" ~ gl i:d 
1mn111'lf1J uu \?1lH'!n ~n.111?11 mrrn:i'I rm mn 111 u 
.;. ... ' gl ... ~ ci ' ... .; "" . ~· 
11rn·n1m1'l'lf1Ju'Jfurnri1'lfu1Ju111?1 "lf.:iJJmrn'lfu 

'll~urf uJ1 11 ~111 Yl1 'l tt ihmf11J"'utfi1?1m11J n~.:i 11l1 
Iii gl ~ gl .;. "" ... 

mJJ m1l1\?1TI'fM'llll\?llll11J'l111'11t11iunnmt11 

(11t1. rn'ff. w1, m1~\?1~e:nhui1) u'ff1?1-:i'ltt1~u 
' ... ... '1{· 9 gl ~ -!! .,. 

11 IJU1J\?1rl111'ffn\?1m 1'Ylfl11lJ'lflll'YIM 42% L\?1tl 

L~lfl~Cl'ltl.,\?lfllTI°'.:i U1'1 2,500 ~Cl'Yl~'I \?1111'1~1 
gl ... .;. "" ... 0 9 gl nvu1Ju 11vvn 111mmv-:i V\?1m11'llt111ttu\?ln -e:nrn 

., Iii !ll'l ' 91 <I <I • I .; 9 g1 

111nnu 11?111?1t1.:i1t1 'UV\?lvnu1:m11ttm'llv.:im11'lf 

gl .;. gl <I Iii gl"" ' <! 
'YIUll1flr!ltl'UCl'll'YITI1 11'11\?1'lftl11H:iCllJITitlll'lJCl'I 

~ gJ QI .{ ~~ J IV ' 

l'YITI1 m1v11111111UL'lffl1J'ff'IV1Jl11J'lllll\?1\?ll'I "Jflll 

1~ 1J1n1J1t1nTI1t1'lllll\?l 

fll'H111J fl IHH\.11 lil ~'Jl ~rirn-11 l~ 
q q • 
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' 0 QI ~ QJ ~ gJ 
nv u tJ1Jfl1'J'll t111Ju'11111?1'fffl\?l rn1mvvn mn 

'l gl ... 

m11?1n111nnu 
a1<t a11J19"' 'l.rJ d 

1Jut1.:in1?1m1nm111?1mmm 11n 

~ 
5. LmD'IDU uuu U'l·H'l :IJ (Pneumatic 

~ 0 G.I c)J 'l . "" <I dryer) mmvrnnrn.:itm'ff um1v.:ivunurnrit1u 

~ !.!! LJ.1<1 ~ ... .;. ci ' ll! 
'1JCl'll'YITI1tJ'l'Ull llJCln 'lf'Wl.l'Wl1flflEl1Jn11~flfl'Ylll'U'W . . . 

gl ~·.;. ... <d .,. ~ "" 
'UN1J'W 'Yllnlllrll1Cllll1Jlll1N Lfl11':i'UCl'l'ff'ICl1JIJYICl 

u u fl 
n 1'HHUIU rn fl 

_, Iii .. .,<1<!991"" .... 
u1~tl1ff rna 1m~vu t\?lllt"lfa 1'lf 1mv.:i m JJu 

ci ~ .;.~ ' -' 0 llJ\?1 mn1111'11"15V1llfl\?11.:iu1~1'11f! 1rn~m1v.:ima 

~ - I <! ., Iii I <11 ., ci "" 
1llU1~1'11ff IJllTil"lftltl'I llJIJ 1'1'1llllJUUJ\?11'YICl 

gl "" 0 ... ci .;. ~ ' - ' fll'jfll lfl1Cl'll111Jl!llJ\?1ll1J1Jl1"15tl111fl \?l}'IU1~1Ylff 
a1.o::l QI .q .c! .q <:!. 

Cl'WIJWCl'JIJU 'ffd\?ll"lfClUTIU\?l 1m:;v1mm IJ 

"" - I ' ., <! 1meNm:;nvum.:i "1 mumu\?1 

... ci .;. .,, .,. 9 gl "" ... 0 9 _, -
1JllllJ\?1'11NTI\?l 1\?ltl L'lflfl1Cl'ltl\?1'111 Ill u1:;1'11ff 

'llv.:iiJ1:;rnf!l'11a1m:;~u L\?l~t~a~iJ1mrn 75% 
OQJ Qlc:f~.ql.r}gl~ • 

1rn:; 20% \?lllJTil\?1lJ 'UCl'llJUllJ\?1'11NTI\?l l\?1'11.:J'YllJ\?1 

'l u'ffv.:iu1:;rnf! 

"" ... ... ci J.9 gl ' 9 'ii 
lfl1Cl'ltl\?llJU llJ\?1'11 L'lfCltl !ll'Utll :;14 lltlflClClfl . 

l~1du 2 u1:;1nl1 ~viJ1:;1n11 'l~111uv\?11unri lJ . 
<I 

1Jll11llllJ 
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<lf I , I !II "' .J.~ I .. 
11rntt1u mtym:in ll'11LWnlJ'U'l'l 1'11tyln'U'U'Ul~ 

!II ./i ,,, d <I rf., rf I 

l'Ul lfl1tl'11J~ ll1J1J L'll ll1'1n\?l ( Ll!JlJ llJVrn'1'1) \?'IV 

t " .J.i"' ... .J. !II 
'1lf)'U'UlJ'U'l'l ~'U'Ul~ ll'1~Ln'U'U'Ul~'l'l1J~ Ll'11 '1~ 

,,_ ,,,,,~, ""., ~ "'1<1<1,, 
().fHM utm1..i Lff1J'Ulfl'rn..iti~ ( L'Utl'U ~'UL9HJlJ'U 

!II ! !II .oj I !II "'I 
Lrltrcr..i l'\Jl 1m v..iu~miu 1rn1t1 ..i wm LftliVVf1) 

I I 'JI .(! C11 QJ !II II) !II ., I 'ti .!\ 
nvun..i L'U11mv..iv~lJULff'U'1~ 1~rn nwvrnu11l"lv 

, !11 <1 la , " .J. 
l1lJfl1llJ'!l'U U1~~1J'l'lll1lJl ~ fflJ 

;\ ;\ .,, I " <I 
LlJmrnn'11mmv..iv~ 1ttlJ ci lJ'U'1~lJfl1llJ 

I I I "'I !II I !II .li 
V'Ull'1~tltl'UUlJ '1..il'lv..in..i l'Ul LmV..i1~Ul[J fllllJ . . 
!II "" ... la ., t d 
7tl'Ull"ltl'1~Vtlll1f1lJU'cl~fl1 llJ'lf'U ttiN'11n'UUllJ~ . .. 

" <I Q !II ~!II 
lJ'U'1~lJfl1 1 lJll'IMl"IVfl11 nu7~1Jl[Jfl11lJ7tl'U L'lf 

;\ t t rl !II ., 
11..i rnmrn..i uuu\?l..ill'cl~uuu uvu tuwna l"l~'1lJ 

""q "" ., o:l 
fl'j'JlJ11i~HW1 JJ'WllJ~ 

1 ,,oj 'i" ,,,.!I 
1-1-ll'UlJ\HlJ~'l'lnLllt-l lJ11'1~ L'lHmv..i ll1J1J . 

<I .._.q I "" !II 
lJm'1 lJ11i LllMf111 fHl\11'1ln\?l 'U '1'U'11J ll1J1J 

r, I ( f\I /\ tj I r.: 1 1 ; ·' 



117 

11 cJ 
'j' ~1J 1J fll 'j'l1Jl U'ft~ !f11J'ft lJ 

<I .,1;\~!V., I 

u u 1J1~HJ1 flu u 1 'Ii flu \?I~ 11 m ,:mrn 
~ QI ~ 4 9) ~~-& Q 

1m'fl,-HJ~ u-a~1m'fl'1'fl'W "1 ma Y1'1'Wl'l"rn~~mu 

., l1J !V~ !V Ji >t . ., ""1 !V ., - I"" • 
N'1lJ'W n !'Ii U'ft~l'YW1J'fl'1fl'kllJ 'HN'1lJ'WU'ft1fl'ft1J 

.;. 
'i:'fm'WYl 

' 9) 4 QI 4 o/ II] ' 
'i:'fltl'l"ll'Wfl'fl'Wl'Ullm'fl'1'fl~ 1m1~1m'fl'1'fl~ m'11lJ 

~1fl~v'1ui'u'i:'fm'l"llJ.,iffff1u ilu1~~~'f).,~;1am~v'1 

<! t I Ji ., 1;\<!o ., °" 
lJY1'1'i:'f'fl'1'fl1!1'1 lfl'j''fl'1'fl~U1J1J'WlJfll'ft'1 N'ft\?l 1.5- 'ft--1 

2.5 \?l.,'W/tJflJ./ 'ill'W'fl.,~ o 1 !V I 
'ii ~Yll 'Htllfl Ufl 

I ., cJ ..,j Ji !V ., d 
11 "lJ'l.JllJ~lJlfl'j''fl'1'HlJ11Jfll'j'fll" U'ft~ "lJ'WllJ~ 
-!\ -!! ,.;, <ii _I 
'l"l'WllJ'fl'--1" \?lllJ'ftl~lJ U\?l'WllJ'Wfll'j'!WflU'j'~lllYl 
.1,11] I "'> ., .!( 
Y1 llJ1!\?l'li'j"j'lJ'Wfl 1Vnl~'W'flfl'illflf)tllf)l'l"l'IJ'fl'11m'fl'1 

-1.l !V !V ... °"' ot ., -!! °"' _ I .1, o 
Y1 'limn t1'1lJ1J'il'ilt1eiu "1 eJfl'Hmau'j'~fll'j' Yim 

, g} Q/ d <:! ' o/ ' 61 g} 

'Hfltll!ll'l"llJ'klllJ~lJfl1llJU\?lfl\?11'1fl'W !'lf'W l'W~l'W 
cJ cJ ., ., rl .;. <11 !V 

fl11 lJ U'IJ'1'1J'fl'1 !J.J~ lJ'W !!'ft ~lJ'WlJ 'Wl~ N'i:'flJ 11 l'W\?l 'W 
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CV 9J <\3lo1 31 
. 'll'Wl\?l'll'fl'lll'WL"1'W - \?lllJ'Vl(\'hl~tlllJ'\.!lil'U 

~.q d fl.rJ 111d~Q.I 9Jd .:::! 
(J,,'jlJ'\J'Ul\?l ltHl L m l':i lJ'U LlJ\?l'Vlfl\?1 Lm1f1'il ~lJfl1llJ 

c:l ~ I t t l!\c:l c:l <I )\ 
Ll'IJ ..'l'IJ 'WI 'Vll'U'U 'Vl..'l'Uf11 'V'l':il ~fl ~fllfl'll'Ul\?1 L-0 f1lJ l'Ufl 
_,;...,. 31 -ii -ii .I · 1 31 c:l 
'V1HT11'Ul L'V'lelfll':iL'l!ellJU':i~TI'l'UlJlf1 1L\?lfll!'Of1 

..,. llJ.I I "' ' "' c:l 
Lfl'U LU fill lJ Ll'U'U\?llf1el'Uel \?l'Uel..'lel 'Ufllfl lel..'lfl'il ~-0\?1 . 

31 0 31 931 "' .J. ~ ot <I 31 
tM lml'ill\?lel..'l b'lHl':i..'lel\?ll'V'llJ'IJ'U Uty'Hlelf1'1Jel 

-i c:l .\\ _,;. c:l ..,. llJ. I <I <!\ ' 
'11 'U'I f1 fl el el 'l;jfll fl 'V1 m fl Lfl 'U LU 'il :; lJ ell fl1 ff fl.:] el ~ 

Q,I 0 'I gl ' Q,I -!:\ QI <! l.rJ ' 

':ielU\?lllJlfl 'Vll 1'11£Jlfl!Lflfll':ifl\?1 '11':ielel\?1LflelU llJ 

11J3l<><!<l.<1J. <!\ 11J31 ' 931"' 31 c:l 
1\?l11l'Vl\?l'Vlff\?l'il..'l L\?IL!flfll':i 1'lflJ'Wlff'W'll'Wl\?lmfl mi~ . 

'U'\.ll\?lfl'11..'l HbflJf1°'i! 1J"'u1ff'u'll'Ul\?l L'l1~ lJ"'f1'il~v111li 
<::. 91 Q,I c:: 
H1'11'UllJ'UllJ\?l ll\?lf1 

"" -ii 9 31 "I ·~ c:ll 
ilth!'\1flll - l'V'lel 1'11!'\.leJLIU..'lflTilOfffll'V'l!U'U _,_,,_ 

.\\ 31 0 31 .;, c:ll -ii <!\ 0 31 "' 
UJelf1!m1'V11'11'Wl'Vl 1uwmel.:ia \?1 'ill\?lel.:ieiiffafll1 lJ 

lllJfl!U'U 

1so el.:im 

1um~~111 
9} 0 91 Q,I 9} 6l '<:::\ Q,I -i ' 

\?lel..'l'Vllflll lJ':iel'UlJ'Wlff'U 1'Uellli'11tl m:;\?IU'11'U..'lf1el'U . "' 
I !lf Q,I gJ -& Q,I ~.q <\G\ gJ QI ' ~ 9 
Ufl'UlJ'UL'UlLmel..'leJ\?1 T!i'Vl b'llfl'UeJOl..'l\?11\?1\?l'U b'U 

0 "' c:l -ii l!\ "' d l1J"' ' ' "' m':im lJ'WLlJ\?l L'V'lelfl1':i ma.:in1?11 L\?l !lflfll':i'V'l'WlJ'W 
31 31 11J '11 31 9 ·cl " c:l. I "' l!\ 

Lff'W\?11 a mm um b'W'llru~ L\?1 a1nu fl urnml lJ'lf'll 

LMflv1u11nw11mJ1:;fflJ L\?laWhHlL~':i:;\?l"'u "'ilfl 
"' "' ' 

rrn" 1uu'il'iluu h.:i.:irnr-1~1?1iri11f11?11;1ii11~rnirun-. . 
~') Q,I jl ~~ ~ ~ 

1J lJ b\?l CJellffCJflll lJ':iel 'U'Vl Lfl \?l'ill flfl11 lJ!ffCJ\?lff\?lel'U 

"' <I ~ c:ll ' 9 31 "' 
lJ'U\] fl':i\?lelelfl'il lfli'ill'U 9!..'l LU 'Ufll':i l':i ..'l 1 '11'\ll 'Uel\?1 

<!\ c:l <!\ "' 0 9 gi 31 
11m ':i1 fill lJfffl'lleJ..'l'ill'WeJ \?lell'il m 1'1111\?l 'Wel a11.:i 

q J 'Q.1 I C::<:! o o 

elru'l1nlJ111?111:;':i:;\?lu \?ll..:Jf1lJfll '11'W\?1 nmm-. "' 
Q,I Q,I ~ 4 0 9 gJ Q,I d 

mrnL':i..'.lel\?11m:;fll1lJfl\?1\?llff\?l L'V'lel'Vll b'l1lJ'WLlJ\?1 
·' 

GI CV ~1 gJ d O Q.I ~ Q.I ~ !1/ ~ 9} l 
'ilU\?11LU'Wf1el'WU'll.:i mmuff.:ifll'l'Vl\?lfl..:Jfll':i 1m1u 

c:l q o .;. gJ 9 gJ'i o1 GI ( 

fllJfll'l1'U\?lfllllJfl\?lff..:Jff\?l'Vll'lel..'.ll'lf l'il!J'Uff'U 1965) 
"' . 

l~fll'l1'U\?lfflJfll'jrl1'11{U L~rll'U1llif11llJ f1\?lff..'.lff\?l "' . 

0 CV .-4, QI Q,I f ·~ QI 

1m:;m11..:i'llfl..:J Lfl':iel..'.lel\?l t)'\?l ':i\?l..:Jf1'111trn '11'1mll f1 

.:::! lfl '" Q.lo d -i 
'Vl(\'hl~fll'j ltttll'leJ l'Uel..'.l'Uel..'.l11'1tl'ill~1f1Lf1'1\?1 9!..'.l 

~1 d c:ll ,,.,. 11! 
l'il 'Ufl (1960) IU'UHfl\?l'IJ'U 

. "' 
9 .lf. 111.vC:: <!Q,I 

fffll'V'lfllCJ l'Ulmel..'l'fl\?llJW!lJ\?1 lJtlfl'hllli~ 

gJ !I) Q,10 d .~ 
flTil CJfllllJl'l1'1'1JeJ..'.l1\?lfl'ill'V'l1fl Lfl'1\?1 lJlflfl11 Lmfl..:J . 

QI ~ ~~ 919 Q,I ~ ' ~ 
el\?l!LUUtlfl f1'1..'.l 'V1 I'll b'Ufll':iel\?lel'\i 'illfl lff'hl fll'U'l1'U "' ., 

\?l~Ju ~..:iel1'iluf'uu':i :;i1'Vlnm'V'l'llfl.:ifll1 lJf1\?1 Lu 

Lfl~e:i.:iel"'\?l lJ"'udJ\?l 1i11°li9'm"'u fllli'1lJu~1 um ':i L'l111 
~ QI l.r]91 

'UeJ..'.lff..:JeJ\?l l\?l 

n111"'..:ie:i"'\?1~~.:ie:i"'\?11~f'u'il1mfl~el..:i 'il :;)J1fluel a 

<I l1J ' ~ '"' <I <I ' .J.., L'V'l a.:i 1':i ael lJ'll'WelCJf1Uflll lJ ma\?lff':i~ m1.:iff..:Jel\?1 
"' 

"' "' l!\ .;. "' "' t f1U H 'U..'l':i'ill'U 11'1 ~ l 'UeJ 'Vl'Uel..'.l H'U..:J':i'ill 'U \?l ..'l'U'U 
"' "' 
~<:!A I ~ .c::o:r. 0 Q,I QI c::-!:! 0 Q,I 

fill lJf1\?l'Vl lJu':i~ff'V11lfll'l'~m mum ..'lel\?l fl flelm11..:i 

'ill'U 



( 1'111 lJ'H'Wl'\JeJ..'.J'ill'WtJ"'\?l) 11'1 ::~11.Jfll'j"Cl\?11'111 lJ 
'JI 'JI I cf 

fl11..'.J'\JeJ'l~'ill'W ( nl'WNl~'Wtlfl'11..'.J) 'Hlflfl11 lJ 
_q «::! l ~ QI QI gJ .q GI. ' 

tfff.l~'1'7::m1.:ii:m,J\?lf!1J i-ru1111u lJeJM71~.:im1m1 l-i 

<\ <\ 'l d 0 'lg/~ GI ~ 
1'1'tl\?lffilltl 'WlJlfl fl'il ::m 'Hff..'.JV\?l lfl\?l fll'j''\Jl\?l\llfJ'W 

9' 0 '19' QI d ~ ~ QI Al ~ ~ 
11'11Yll 'HlJ'W llJ\?llJ fltll lll'V'I \lllfflJ u7::ffl'lli '\JV'l 

<\ <\ 0 'l"' llj 91., 
m1rn'1'U\?1'1'mauvn m11m ttu\?lu.:i t\?l\?11af117 

-'"' 'JI "''l"'<\ 91 'l'll'll "' U7U'H'Wl'ill'WV\?l ttmJU 1rn::\?11tffll'j' 'li'WllJ'W 
I -'! o 11j "' -'! .!\ 'J} I 

ttuVu'W'ill'Y'l1fl 1'\J lJ'W mvm1 lJ'li'Wl'lll'li1 a 

i:hm"'ufl11lJfl\?l~~u7~ ilYJnm'V'I rn.:i7::\?l"'u 

~rlrnu\?l nmil1m"'u m.:ieJ"'\?l'lfu~1 1~eJvi1 'lttlJ"'u 
d <\ d ... <\ .!,, :!! llj., ., 

1lJ\?llJf11llJll'\J..'.JYll'V'ltl..'.JYIV ff'lh!'1Jl'ili'l1U fllJ 1\?l\?11tl . 
t d QI QI 

flUM..'.Ji'11llJ 1'J17VU'H~'W'\JV'l'illh!Cl\?l Lrn::eJM7lflU 

Q.I ~ ' ..; QI ' ..... 0 91 -i 
umnffi.'11'Wffffm1'il~U\?1UM u~'lih!i'l'ill MeJ.:iwnrn 

un 'luiu~e:i'\?l 11TI'1'\Ju1\?l 'l\?l'lJ'W1\?ln~.:i cm1lJttu1 
"' o 'JI <\ 'JI I cf 

'\JCl..'.J'ill'WfJ\?l) III! ~'illMV'l lJ lffWfl ff'Wtl fH11..'.J'\JV..'.J . ~ 

d ., 21' 
~'ill'W fl11lJ171'\JV'lfll'J'li~'W 1rn::eJM71fl17UeJ'W 

Q,I ~ -i 0 'lg}Q.1 d ~ ~ c:i 
1\llt")\?lU 9J'l'il~'1Jlh!1tl fllJ'W!lJ\?lYlNu\lleJeJfllJllJ 

<\ <V t <'\ o di I .!, <l, 91 -'! 
f)tllf1Wl\?l \?l'lh!h! 'il..'.J'ill IU 'WfJtll'ltl..'.JYl'il ~MU'l ltrnfl 

'l 
gJ~ I ~ '19) QI GI ~ 9) QJ 

'liff'l m11rn mnm::nmMm111 ~'l'li 'lum7v\?l . 
-'! 'l "'llj., -k ., d .;. <\ <\ 9' 

IYIV '111\?llJl'IJ'llJ'WllJ\?l'\!llJfltllf11'1"1\?l lmlfll\llh! . 
.;.~.,;. ... llj91 

Ylh!Yl\lllYlff\?lYl'il::lJlfl 1\?l . . 
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-'!. "' d <\ d 
lJlfllttl.JeJ'Wfll-1fl~i'llffh!11u~7m'elarrnrn(1911) 
llj .,.. cf d <l.'l 'JI 0 "' ~ J.i 
1mm11~mlrnnY1 'liYll'ill'W'eJ\?11111::~nn11.:i Y1 7..'.l 

._ -'! <V I I <i I d <l,'l'J} 
..'.Jlh!NJ:l\lllfl'j'1J..'.J\?l'lfl'11111'11..'.l'Hh!'l YIU111'Hufl'l'l 'Ii 
.q d o GI Q.I 

lJ 1i1Vjfl17UV'W\j'l ( 0.2% ffl'H7U'illh!'el\?l llU~ 

o.6% tl1m"'Ut;Jflfl~.:i) m1::iJ7::n'elu~1a11lJ..'.lfl1~ff 
U7~lJiru 1% im1~alJU7~mru 1% 1111~~~flvu 
_I i <\ I <i 'l"' d 'J} 
U'j'~lJltll 0.35% 'j'..'.J..'.Jlh!'elflll'H..'.J'Hh!..'.J 'lil'Huflflf;'11 

GI ~ 0 a.I ~ IJ) 1 o ~1 o Q.I QI 

fl'Wffh!lJ'l'll'illh!eJ\?l "li'l~'il~ llJ'ill lU'WfflmUfl17'eJ\?l 

1ii\?l ~"'url1 u ::tt11"'.:i 
d 91 I <'\ 

h!'1Jfl'illfli'111 lJ ll'\J'l ll1:11 fl17'\!lh!MVfl1llJfffl 
c::::I a.1 <\o Q.I <\ o QI d <\ 91 

tt1eJLU'Wufllltll~'l'lfflflru 'l'lff\?lffJ mrnttftfl'l'l 'l'li 'lu 
~ . 

O GI ~ ~ .q\J] g/d f 9) 

fl17Yll'ill'WV\?lllu~1:lflflu.:i "li'l'il~lJ l\?lfl llM\?11tlfl17 
~ 

gJ IJ] ii Q.I 0 d ' 
Wfl1lm'el'W'ilh! 1\?l'll'Wl\?l 'illh!'el\?l'Vll'illfll'Hftflttu'el 
<i -'! I I 'J} 91 'J} I 

"li'lllJf) Nlh!fll'j'\lJU llM'l\?11tl 11'11 'il ~\ll'e)..'.J Nlh!flnrn 
9J OQ.I~ ~o9J9J .q 

fl11jJ'j''eJ'WMllJ'11\?lU'\J'W IYIUYll l'H'H'Wl'illh! lJfl1llJ 

d ' Q,I Q.I .q 'l 
11'\J'l 11\lltl'lfl..'.J'j'fllJli'11llJl'HlW1f111f 'W 

' d Q.I ~ 
eJtfNfl'jU'Ji\?l 1rn::LMlJ'1J\ll'j'lNuM . 

i 
I ~ J. 91 !II llj !llllj_ I d l 'll 

'J'l'll'Wll'H'lfl'IHYl'\Jl'V'll'ill l\?l lUl'H'W 'lf'ill'W 

"' 0 d J.i <'\ d 'l ., <\ 
V\?1Yll'illfll'H1:lfl1i77lJ\?lll1 7-.'.Jflu..'.JlUfl 'l flTilfltl'l 

n"'inf urn.:i 1~u.:i m~eJ'l7lJfl11 lJ{eJu 'ltt l'l1~fll1~.:i 
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llJ J '1 I <'I ') <'I d J 
llJ\?l'f'MfHll1fl-:J l'V'l':il~ !':i-:JfHl-:J'U'Wl~HHl ~ l'lf'W 

~ ' lI] '~ ~ ' ~ 1 4':\ 
'W'WOtllJ llJlJl-:J'Wl:l-:J'\'1'Wll'W 'WtltllffO'illf111'il~fl~ 

q 

"" ., ' .ol .ol 0 ., 

Nl:l\?l 'ill'W tl~tlON llJ'W fltllJ LlJ'Wfllflft! fll'V'ltl'Wn\1 
q 

., r. llJ !II I ~ !II <'I 
'Utl-:J'ill'Wtl~'il~lll'W l~'illfl'ill'Wlfll 'IM'\1'Wl'ill'WTifl 

"" <'I .& 9 !II 
TI-:J'illfl'Utl-:Jl<?l'IJtM'\1'W-:J !'W'r!llJ mllJ'illtlL'ill'UtM 

h-:i-:i1id1u1wei"'~~JH1~!~w1w 500 '!OJ. h1 
ei"'\?l':ilN~\?l 3 \?l.,W/'lflJ. 

.!\ <V<'l<'l<i .,<:1.J. .. <:1 
llJtl 'ill'Wtl <?lTI fltH'U<?lff-:Jff'?l lJ WllJ'?l'\'1 Nl:l\?lfl 

~ q 

<i .I "" "" 'l o d 
'il~lJflil!fll'V'l\?11 ll'1~U':i~ff'\'1Iifl1Vl t'Ufll'j"Vll-:Jl'Wfl 

., J..,i ""' "" ., d ~!II 
TI<?lTI-:J 'ill'Wtl~VllJflil!fll'V'l'?l fl1':iN'1\?llJ'WllJ'?l l'?l 

QI ' ~ _I '<:.\ ~ 
2,000-3,000 \?l'W fltl'Wlfl'jtJ-:J'il~'\1lJ'?lU'J~ff'\'1IifllV~ 

'l J. I I !II - I ., "" ' 
t':i-:Jl'U'\'1f1'111 ll\?l\?l 'WeJl'iJU'j~'\10'?1 l4'W fll'illll 

<V llJ !Ii !Ii I !Ii "I 9 °!11 <i !Ii d llJ f !Ii I <V 

tl'?l l'?llJN ll\?ltrlfl'?l'?l t'\1'?1llTI1fleJl'il llJfllJfll'V'l'1-:J 
~ ' 

9 !II ., ., J. !II J. 111 <i ., rl 
41W !'11fl1llJ'UlJ'?l'W '\'1\?ltl-:J LVI lJ\J-:J'U'Wl'V'l'Jl~lJlJ'WlJW 

!II I llJ. I ., 9 I "" I ., d J. ., 11J !II 
\?ltl-:Jff-:J LUtl<?l t'\1lJlJlfllfl'Wfl11 'r!1WlJ'WllJ'?l'\'1tl'?l l<?l 

r !-!\ d<VI J. <i<Vll 
fll'V'l~l lJlfl f1TI11 fltl LlJ'?l lJ'Wtltl'W'WlJ lJlJ'WlJ 'W 

<'I ' )\ ol ''l U'WtMU':i~lJlOI 50% ff1Wfl1llJ'lf'Wfl~'il~tl~ l'W 

tl.,\?l'jlff-:ilJlfl 
~ 

') I 9 91 I <V 91 .J.9 91 
t':i4-:Jl'WlllMLl':ifl l'lf\?l~llfl'j-:J ':itl'WlJ'Wlff'W'\'1 t'lf 

QI ~ QI 11 ' gJ ~ ol 'l ' ' Q,I 

tl'?l l'V'ltl!WfllJ'WlJ'Wff4l'Ul LmtJ-:Jtl~ tlUJ ff1'WlJ'U 
d .!\ "' !II d' !II .!\ !II 

LlJ'?l LlJtl NTI\?1 ll'11flff-:j l'Ul LmtJ-:J'j~ lJlU m1 )J'l{l1! 

nt1um':i'il'1-:Jm~blt11J h;~1u~fi1n-:iN~\?l I. 75 
q 

., .!\ I "' .IJ. 
\?l'W/'lflJ./Lfl'Jtl-.1 bl1'W'ill'Wtl~LU'1D'W'Vlfl 300-400 

QI ~ ~ QI ~ QI 0 ' 

\?l'U '\1'j{l{lfl'W0'\1'W-:J'\1'1-:JV11-:Jl'U 170-230 'lflJ • 

'l J. llJ ''l !II ' -!I .!\ 
1':i-:i-:i1uvinB-:i 1lJ L'lf\?l~ um-:i':i"BW mmmtJ-:i 

o ol !Ii t J 1;1 <i I 91 '} ') 
'\'1lfl11lJWW lllJ'\'1-:Jbl'fl-:JE!Ul-:J'W'il~lJ'fl~ 11'11 l'W t14 

QI c:! ~ d d f. ~ 
-:Jl'W lJ'WllJ~Vltl NTI\?l Lbl':i'iJfllJ'j'J~m~bltllJVl-:i ~ '\'1 

Q,I gJ ' Q,I '61 <!. 
0-:J':i'fl'UtlO 'ill'W'fl'?ltlO 1'WblfllVITifllJlfl LVl'l'l~ 

~ ~ . 
• I J. ., -!I ., 9 !II . 

LU'10W'\'1fl 600-700 \?l'W '11'jtJ'\1TI-:J'illfl L'lf 240-, . 

'l ., "" ., .!\ • I ., 
280 'lf'IJ, !'Wtl\?l':ilNl,l\?1 2.5 \?l'W/LmtJ-:J f111U':i"U 

Q.I gJ ' 91 ""4 Q.I 0 ' ~ 9 ii t' ' 
blfll'V'llJ'Wlff'Wfl'fl'WL'UTlfl'J'fl-:J'fl'?l Vllll\?ll'V'IO-:J t'lf'Wl'V'l'W 

m1>J 11\?lfl~l-:i 1u m-:i u ~u~'llB-:J h-:i-:irnvi~ 
2! 0 991 Q/ ~ ' Q,I ' c:! 

blB-:J'W m 111riru fll'V'I lJ'WllJ~ LL\?lfl\?11-:Jfl'W'flfn-:i mw 
llJ !II . ., J. 0 9 !II ., d :i,\ -!I ""' ~ 
l'?l'lf'?l 'fflll'l\?l'\'1'\'11 t'\1lJ'WUJffl'l'WllHMlJflru fll'V'l\?11 

q ·• 

0 llJ !II ., 1;1 
'Y'W'ill ll'Wfl 1'?1'?1-:J'W 

.li\ "" 0 d 
fl11 lJ'lflH1..:J - Lfl'?l'illflfll'l'Vllfl11lJ WW 

"><i !Ii 91 'll- I 1!\ d ., !II 
1'?101'.!i L'lfm1 m'fl'Wl'1fl11lJ'lf'W1u1lJ'?llJ'W 1m~ma 

o I 1;1 )\ llJ 91 · J .!\ 
fll'j'\'1ll'lf'W'W'il~'1<?lfl1llJ'lf'W'1-:J l'?l':il1 3% 11\?lllJEJ 

llJ 19 91 ~ ~ 9 ol ., d • ""' 
llJ l'lflfl'j'fl-:J':i~lJlOeJlfllflfl1llJ'lf'W l'W LlJ'?llJ'Wfl'il~lJ 

VltJ ~ fl"'u1u>J"'u1lu\?IBU.ff-:i1'li'11ri~ei-:iB"''?l ~-:i1u 
<i9 !!I 11 ' ., ' .;.., J. J. ' <'I 

m-:imru t'lf'Wl'V'l'W ~i-:i L"ll'W'\'11':i-:i-:i1uvinB-:ivinm1ri-:i 
I !II o 

11\?l\?l'W'\'11 

llJ '""' ., J.\ ., !II !II .!\ 
1lJ>Jflln<?lfl1llJ'lf'W 'llB-:JlJ'Wlff'il ma 1mei4 

''l 91 !II .l,""' ., 
Ll\?l l'lffl~Ltll<?llU'r!lU\?llll'\'l'W '\'11-:J'\'1'?lfl11lWfllJ'W 

!II J.!11 :ij J !II llJ !II I !II 
Lff'W'l'l~fl11lJ'lf'Wll'W'W'fl'Wll'11tltlfl 11\?114'111fl ll'11 

91~9 ol ~i '~-'QI QI 

hu1 t'WB\?111'\'1'11-:J\?11'1 V1BmlJ1~Vl'WLl'rnmm~'?llJ 
)\ I I !II .!\ ., 

fill lJ'lf'Wfl'fl'Wbl-:J L'Ul lfl'j'fl-:Jtl'?l 
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QI g/ 

'U hi ll'l 'U tM lJ lm'l"W 

I 

ntl'U 

ej Ii) !II .J. I !II, I 
,-i:;Ll1'U Ll'l'11f1YlfHl11lJlLL'c'l1 L'U\!Hl'ULL'lf1") 11 

., ~ ej ., ., <1 Ii) !II<! I ~ , I I !II <1 

lJ'U'l5'UL'c'lf)'1:;t)~llJ'UUJl'I Ll'll'lf11l'lf'U Ll1ty LL\>lmrnn 

"'\i)tJ <1 GI.,,,"' .,!II• 
Lfl'U L '1'UlJ'\J'Ull'ILU'UlJ'UU'U n,-i:;m Ll1tllfl'c'll1Jlf) 

1 u fll'rn"'l'I ,-i1nmrnl'l'c'lv,rn"'l'l lJ.,'ULtJl'l 1u 1J,:; m rt 
Ii) I ,!II., !II ~ 
LYltJ LLlJli'Dl'I (1972) l'lU11 flll L'lflJ'UL'1'Ul1l'D 

.,~ d ottilo.,..,J-~ 
lJ'Ul1'\J'Ull'IL'c'lfl ,-i:;m Ll1fllM'Dl'ILl'llJ'\J'U 50% 

!Ill ., !II ~ ., !II~, r.J. I !II ~ 
LLlJ1llJ'UL'1'Ul1l'DlJ'ULLl1~'1f'U L l1t\JY1\!fl '1~ L'\Jl Lfll'D~ 

.., " ' ., 
VI'! '1 :;\!fl"Jf1fl'c'l~Ul'l'1'ULL l1'c'lf1 f1'D'Ul'l'U'DUf1Yll~i 
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-1. • o:I 
'l'l'illLlJ'l-l 

., Q 

fl tlA m VUJ '1-H 1J ~ -·-----

.,,. d ., cJ 
f1l'j1 Lml ~'\1fltl!fll'YUJ'\-Hl.J~ 

..,. d ~ ~ ~ ~ 
f11'J11m1::::11m1'1-lm1u-:i L'ff'l-l1£J fllllJ'll'l-l un:::: 

0 lrl g/'1 ~q q Q.I QI g) ' ~ cf 
'l'll1£J 'Vll !~ 1~£JTlil~£Jlf11JlJ'l-ll'ff'l-l lll'lf11'J1lfi'.il:!::'l1 

d d Q/ Q/ ~ ..,. ... <1.;. 
fill !J ll'll..'.!'lltl..'.! llJ~ lJ 'I-I [J '11'1 ti.:i fl~ '11111i'l'l l'l1lJ1:::: 

-!! <\ ..,.<\ «\ II) ~ I 

lJ'JlVJfHW'Jtl tlfl11i'l1'1-1'1 l~llfl "fll'J'l'l~'fftllJlllJlJ 
'i ,, «\ q~ ... 
tfllfl'J'l-l (Cochrane Test) "lf..'.ltll'il !'ll1~fl11lJ'l'l'l-l 
I <\ <\ 

l'ltlfll'jl'ff[J~'(f 

m-s 'l'lfffftiu 11uu mfl m::::V111~£Ju11'1"'1titl1.:i 
.J. q I I ~ ~ I d 

'llti.:i1111::::'1'l~'fftiu inmrn.:i ummn.:iu'l-!llH'l-llttTifl 

' i d 'l ' ' gJ gJ 
l'lti111m1'l-!1flU'llti.:im 1'ffl'l::::um.:i-sti'I-! um 1'll'llti.:i 
-1. ~ o:I c! q • 
'l'll'lfl fll..'.llJ'l-ll'l:!::llfl'J..'.l llJ'l-l lfltl!'l'l !'1-lfll'J fll'l-lltl! 

d 

mm ll'll.:i 

mrn~ntiui~~nti.:iV111~u rn11'1"'1 ti tl1.:i 'llti.:i 1d 



Q.I a q.!:;. cl! ~ QI Q.I A I .q 91 
tFIL'H'tlfl 1~1'.JlJ'tl'WL'll'B lJ\ll(;lmti-.:i 1urn!'EHJ'I !!'111 

~ 

_,, 1'J)"' 1 QJ <i .J, 0 

IJMl'.J 'Htl-.'.lttlJU UB\ll'Jlfl1lll!'J1fl'l'\ll \llllJ'illU1U 
' <\o f ~o~ Jar 

'JBlJ '\llfll 'HU~ Ill B'illfl UUUTff'l'\ll~ffBlJ'\11 NlUfll'J 

., 1 ., 1 I I .J, 
fl'j~'\lllJfl'j~U'\llflflU Utl'I ff\ll~!lflHrnu 'lJB'l'\11\llfl 

'J) -!I d d1 0 

fll'llJU \ll~!lfl'J'I tlB !lJU LflO!'Yl U fll'J fl1 U10! fll'J 
~ ~ q"'lq 'J) QJ .J, 

l'l~LiBlJ !!lJ'UU 9l"l:IJ1'1ifll'Jfl'tlll'.Jfl'U'\ll !!!J1iB\ll 

(1972) mh1 H1unwVI~ileiumllJ'\llU'llB'llJ.,u 
<i 

!lJ~ 

el 
n11um 
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llJBtl-.'.l 'J'l'llUlJUllJ~lJU!ffU'il~~fl!fllJ 11 '\llUU 

d '1 'I -!.\ LllUt1'111UlU lJ1l'il~1J'J'J~m::;ff'1l'U 1ffe1L'\llfl'1l-.'.l 

ll)'J/., )\ 1 1 ., ~ 1 q I ~ 'i 
t1fl1Jl"IU U fl~-.'.l 9l"l'UN 'J'l'llU:IJ:IJlflflll'HU-.'.l L'J-.'.l 

!ii II)_( ~ ., .J.J\j I _( t '1 
'UU !IJ !fl'J'1J-.'.l'1l~'\11'1iB'illfl\lll-.'.llJ'J::;l'\llf!'il::;\ll-:i-eJl'.J U 

~ 

lll"'1h-.:i-.:irn1m-.:im~n Lll'.lfl'fl'flfl '111 ~1-.:i mn 111n 1n-

.i I ~ "' ~ -!\ ., ~ '1 .J, q 
LfllJ ffJU!fl'J'fl'IB~l"IU!lJ'fl'l:IJfl'il::;\ll-.'.l'flQ U'\11!~1'.11 
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!!lJTI'l'lJUIJlfl 

!ll <! q - ' -k. d .. .J.<i 
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,!! d-!\ "'I !ii I CJ 

'll'Uff'lfl fl'fl BO!'HfllJ'il ~ff-.'.l'lJU\lll lJ !l"l'Jl~fll'Jfl'1l\ll1 
'U 'I 'U 'U 
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0 91 "'., 91 "" 91 91 ~ '"" fll'jYJl LIH.:i fl U-:J\?11l.:t lJfll'l fl'l.Jf111ff1Jff1U'fl Q1lfl lJl fl 
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'ff~lJfl1llJ'lll!ll'llJ'l1 'il~l'ltl·rnl t'HU11~1'H£JtM 60 

I ... <'I 9 91<-l _I .,. 
flfl. l'ltllJU 100 fl fl. 'il.:J'llflUU~ !'HlJfll'JU'J~!lJU 

rl1m11; 1fl~ti.:ir:irn11111 ~ ~ fl"'u 1un"'11 m1~1 fll1 a 
0 .... 9 91 ... 9 ... .,. .!, .ol 19 

u~~ mm111'11\>llfllJU 1ur:im1NTI1>1m11ue:ia 1u 
"' ~9 _ 1 I!] <-I ~ 0 <'I <'I 

'Utll~U !l!U'J~!l1fl !'11£J!l'1~lJ1!'1!9W 1~£Jfll').M11.:J 

I 9 91 !,\ "' '.!, 91 
fl1llJL!l'lfll'll.:J ll!~lUfl11lJ'lll! 'Ufl..:J lJ'U '11 l'llfl ~1£J 

u~~ UTI~fll'jf)lJ,1 £Jfl11 lJ.fe:iu 'Ul!l~ UTI~'JU11..:i 
"' 

... 91 ~ 

'Ufl..:JlJ'Ulff'U fl11lJTifl'1Jf).:j'jl.:jf)lJ 

r:i"'l'l'Jlfll'J l 'HTI'lltl~ Ufl'ff 

9 91 ii .lj <-i <.i I 

fll'J l'lllfl'Jfl4rjlJ!!lJ1J'J14Hlfll! e:Jl'illJNTI~fl11 

"' .. 
flllel~ llJ~ 
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.,. I I 91 ii ., 191 ., 91 
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!<I it it " <Vii]! 
1-H!Qll'l(M!!U.:J m~ !ITI~llU.:JlflTI\?l!ITI~(M ~lJ 
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1unm~VlJ1Vl'l'ffmm1lJ 
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fl1'J 

I 
• 'IJClllllflll 

1rm 

ol 

mnnn 
u 

.{\ .,, "' ol <I 
tflJV'lll~'li'W~1'lltlrnfll'l (Hammermill) 1llflWV1-

., "' 'JI -!\ - I l ~ lgi ~ 
JJ'WL'U i m 1'lmHi fl.fl. rn 58 u1~rnfl ·mrn..:i ~rm 
~ CV 9) QI 0 a.I d '1"' 

rHll'llJ'WL'ff'W 'Wll1llfl fl.fl. 1967 f111VlllJ'WtlJ~ ~· 

gJ '1- f 1 ol .ol 1 "'· g1 
1~'11'Wl Utl tJN':ilm11 lll'WL '111'1 ttflll lJl'lV'I f111 
q q 

QI d Q.I fl ' c!~ 
mHJJ ~ un ~lJ'Wll'Wbl~bl..:iv tJ1..:i m fl JJW (fl eJ':i~Tifl 

1970) 

.J.<1g1., <I 1"'"" oi .I 11] oi 
Vl lJ ~ ':i 'I tf1 [J1J f111 'lilJ 'W llJ~ 111 fl U1~ L'Yl fl i Vl [J fl 

1m1~m\'l1tt~'ffei..:iu1~m1 ~Vflru~1m..:ivim':i 
.,, .,, '1 !<I <I 9) 

Lnl ~ L'Ylfl'Wflf111 N bll'l lJ~ 'V'lV L'V'l11 ~lJl~ ':il tJ Ubl~ nl'U 



<I <I 9 t ~ 0 9 91 !liq ., 91 - 1-1. 
!!UffVl!'HJlJlfl !'UUl'lm'IMYll m~ l'lf\?leN!lJ'i:HJ'W 

'ff\?l':i m':i H~\?1mmHl'fflJ11n~vh1~flru1h~1a'lf~ 
"' ' 

<I l!J _I .;. " .: 
VlNCJ1111':i!'fftl llJ (!!lJ'IHll'l 1972) flWVllJ'W!lJ\?I 

<I " 11 . ' " 0 9 91 ... of .,. 
lJ lJ'W l.l'W H'ffmi ~ lJ1fl fl Vl1 m !fl\?I uqim m-.:i !l'lfl'Wfl 

~iittmau':i~m'j' ':i1 lJYl~v11 llir11'1J-µdwiYmi1'il1n 

"I .l 1 -!! o <I 1 _I "" t 
!':i'CJ ttqJ!!TI~L':iCJ""mw-.:i~-.:im1ufl\?1 'WCJml1fl'W'W 

91 " 91 -1.9 919 . ... " " -.! )\ 
!!TI1111fllJ'W l'ff'Wl'l I'll L'Wfll':i HTI\?l lJ'WLlJ\?l lJfl'J1lJ'lf'U 

Q .el 
n111n 'lltmn 
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t -1. 9 21 _I l1J 21<1 " 
ma "l m "l VlCJ1111'lft'V'l1~u\Jfl 1\?lcifl 11lfl'lj\?llJ'W 

4 0 -.! ... " _.1<1 d 
t>JCJCJ1Qflrnmtt'W\?I 1na ( ciu Uflrn 1rn~!J>JY'l rn 

) 
_JI 11J2'"' o o1 <,\.,, l 

1972 11lfllJTICJtl l'Jlfl'Wf11'11'W\?llJml~lJ'l11 'liq] 
... <1919 )\" <,\)\ ot 

!fl'W'IJ'Wl\?I lJ!il'WWlJ1fl l'WCJL!'IJ'I LLTI~lJL'WCJ!!l.l'I 
91 <I <I d 

'W'iltlTI'I (mml'\?l':il'l LLTI~!!TilJUCJ':i'W 1933, 

d " ~ d 
!JCJTITI!!lJ'W L!TI~!CJLl'l'W 1956, !\l'W'ff 1959, Lm'l! 

" ""'l 91 0 ot l1J ., ot 91 .i: 
1971) lJ'WVl 'liYll!!l.1'111~ 1\?ILLl.l'l'WCJtlTI'I l'ilfll'l'I 

-!! " " 0 9 91 ... " d<I ' 
mCJ>J'W!lJ\?I L'V'l':i1~11~l111'11HTil'lfllli"l'llJfl11lJ!!'W'W 

<l 9 l 4 .!c\o 91 q 
L!TI~LL'IJ'I 'ff~\?11fl !'Wfll':i'IJ'W'ff'I !':iCJ'l'W111\?1CJ'llJf11':i 
~ QI .& 9 9J'J} ' ' ""'!\ Q,/ r:! "'!':\ ll) 0 QI 

1111.1 l'V'lCJ im LL'W'J1HTI\?lfllli"l'l'lf'W\?I1'11'WL'l1lJ1~'fflml.I 

m':i'l~1~ci~~1'j' 
cl oJ <J-

n 11in'lJ1'i 'J a1 u 

" l1J 2'11J 91 ... " 4 ... ' <I ., 
CJ111!f1U n l\?l!fl'W 2-3 1'W !!TI~UJCJ!fl\?ll'W1l'fftll!TI1 

1
91 0 l1J <I <ll!J ll!J 91 91 <I 1 4 .;. " " " 

11~ 'lil11CJ~ !':iCJflfl llJ 1\?I 'IJCJt'fftl 'WL':iCJ'IVl'l11lJ'W!fllJ 

11J 2'11J ll!J 21 <if -1. " <I ' J, l!J_ I n 1JJ 11?1t11t111.1t1Vlm11.1flt1\?lci~m 1u 

" 91 ... 1... d ... 
'WCJfl 111fl 'ff1 !'111'1 H'fflJ fl'W\?11 'W 'V'l 'ff fl 'ff LL TI~ 'V'l t111i 

' 
91 _of o1 -1.0191"., l <I.: 

1 
.!..: .,<,\ 

!!'11 1J1111tll'll'11 ttm>J'W!'W1L'fftl!':i1 'WVllfll.ltl'llJ 
.J, 91 ' ... ~ 

'fffll'V'l'ff'ILL'J\?ITICJlJ L'lf'WCJtll'\1mJ fl'JllJ'lf'W LLTI~fll'j' 
' "' 

' 9) Q,/ Cl.I ~ -4 
':i~Ul ammfl':i1 >JCJ Q\?11 a m lJ'W 1rn1~ci "Jltllfll'V'l 

' 4 91 91 _ 1-1. <I <if 
111flf11':i L 'Wl'IJCJ'IWCJ l!TI1\?11 JJ\?11 tlfll':i Lu TI tl'W'ff!l.l'W 

ot_J .o -!! d 91 0 911 ... """" ... 
't11Ul-W!1 mCJLlJ'W!ffl-l\?11J'lH.J ').!1J'H1tl!VIL'fftl (C!ll-

., _.1<1 d ., 1 ' q 
LLmJJ !LTI~!JlJY'l':iff 1972) !'Ill 1111f11':i!'fftl'IJCJ'I 

QI cv ~ QI ~ ~ - I -q q-q 

'111 JJ 'W l'1'I 'ffCJ'I TI fllllli~ 'W Lfl\?l 111fl lJ ~fl 1 tl1 'IJ CJ'! 

<ll!JG" 1t.1!1 4 <I 
LCJ'W l'l!JJ (Cl1!!1L':i 1967) !!\r!Vl'l'WCJ111 !'WCJ'l111fllJ 

)! "" 21 l!J_ I 91 l1J 21 ~ 91 
L'liCJ'V'l t111i L'll 1 rn 11mflm a 11?1 'V'l1J111 flf11'Jflfl1'11 flu 

fl-f111 hfl'V'lt11li~ in \?l~'Wfl"ulf'1JJ"uttii°'.:im':i 1~u 
.;. · c::f Ii ., ., v <1 ~ .,. .J, 

! fl tl1 LU'W !':iCJ'lffTIU'l!U'l!CJ 'W lJl fl LLTI ~lJ !'lfCJ 'V'l t111i VI 
c::I v ' ~ .,. '.ll <1 <1 

11.l'W\?l'Wl'li\?) lJ1flf111'111.J 'l'lf'W\?I !'lfCJ LLlJfll'l L':itl LLTI~':il 

-1.o "' ~ l!J!ll " <I 
VI'fflflty "l 'll'IL!tlfl l\?1111fll.J'W'ff\?ll.J Rhizopus spp. 
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~ 0 9 " ., ., ' " ~ <\ <Ir! <\ '111 " 
'lf.:Jl11 L'H l11lJUL'Wl mHillfH'llEJ~t1uma'll1-.11?1VQ 11?1 

u~1u~~~E!flcJfwu~ial~. un::: ·Bacillunpp.- ~.:i 
0 9 " <\ ' ' ~ <\ <Ir! <\ '111 " 

l11 llflfl\?lfll';iEJEJ'UL'l-Jl'illfl L'll'El~tl'l-.l'l'mJ'll'l-J\?lEJQ 1\?l 

19 .J.111 '<lt>I <\ ' ' r! 
lll)] L'U'l'l llJlJEJElfl"!Hf.11-Jfllf.IL'l'l (IJl~IJL\?lEJ';i 1955) 

~ <\. 

Rigidoporus lignosus (Klotzsch) Imazeki 'JM Lfl \?l 

!Ii ., ., ., ' 1 " 'i 
'U'l-Jfl1Jl111J'UfltJ'j.J~\?lLY'l'Jl::: 'jfl "l?llf.l'Ul1" ( L\?l~ 

1969, uvYlVliu "196sT Dipiociia nia-nihot(csacc.> 
~ 0 9"' <\ 'i ..!. " ..!. r!., 
'lf'1l11111lfl\?l L';ifll)ltll\?ll1':ilf.lll';i'1'1'1"!1?1 (L1JEJWl'W 

t .,<I~ .. -! • ., 
19 70) 1-JElfl'illfl'l-J'l-JfJ.:J l.J L'lleJ'Y'lf.ll'li'l'lffl flt\j';i'El.:Jtl.:J 

..i.., ""'<IF. G "h lJl'l'lfl'W'Y'l1Jlltl1 EJ'l-Jl.J usam,im sp., eotnc um 
~ O 9J -:::! ~ 111 ~c:i fZ QI GI 

'il..'l'ill l'IEJ.:J lJ fll'j 1'il fJ '1111 'Ii LfllJ '111 IJ U ';i::;fJ::: fJ11 U1J1J 

candidum, Trichoderma sp. Aspergillus niger 
r! ., ) 

"ltl"l (L1JEJ'jl)l'l-J 1970 

~~-' GI f ~g}f ~ 
'Jj';i'H.J'llll'l'l'lU';io/'l'HJ\?lfll L'll1)1(.I ·Lrn:::mH~l.Jfll'j 

'l'l\?lM.:J'\Jg:ulu L~fJ1fl.,1Jfll'jLfl1J L\?1£J-mft~fl;'j-JJ1~ 
GIQ.lc\~ t.v-=i~i Q.I o9Jdci 

111 IJ'l-J 'l'l LUI L'l-Jl 'l'l'U Yl 'l'l 'U1 Qfll)l\?l 'illfltlll)l'U fl lJ <I .,,.,\"' -il9'llc:l., 
l11'1Lf11J Lltl:::fll';itl\?1Ellli'l1fl!J'l'1Lf11J L'Y'IEJ 1'11lfl1J'l11 

' ~ 

.I ' ' <!<I" 9""'"'"' "' U';ilfl{)E!Q1JEJ[J '1 'il..'llH;j U'U::: L'l11'1\?ll11l.J'l-J'illfll)l'j.J 

-!I ' -!I 'i !ii 111. I -ii it ., ""1 'll 
l)]EJ'UL'l1'1-JEJL'11'11';iEJ lfl'l-J'\J'l-J LU L'Y'IEllJEJ.:Jfl'l-JlJ '11fll';i 

., 111 "' "'111 "' <I ., "' ..!. .,\ ~ <I 
JJ'l-.I n l'll 11?11 'Y'I £J.:i 'Y'IE!fllJ m1 l.J\)]EJ.:Jfll'j'l'l L'Y'l JJ 'll'l-.l'l'l fl 'l'l 

' 
'l'l~'illfll'lm \?l m £J 1 u un :::uv flU'j :::1 'l'lff 

' ' " <I ., ., 'i "' ..!. r! r! 
L'l-JlLlNL'\Jl\'1'1l111J'l-J L\?lfJl';i1 (Lm'lffJ 1903, lEJEJ';i-

""' oJ 2' 

11-.1 1969) 
H1'UHlV131ULdU 

o ., 'll 9 • I 111 c:lf 111. I ' 
fll';i'l'lllJ'j.J lff'j.J l'W U';i:::l'l'lff l'l'lfJLlJ'j.J !UEJ[Jl._'j 

' "'9!11-4 J;-1.c;f .,-!19<1 
..'llf.I '1 \?11fJfll'j l'Jllfl'jtJ.:J'l1'1-J'l'll1J'j.J"i)l'Wl'l\?1'11';iEJ L1Jl.J\?l 

111'll<>t .. .,.,. 111"' -4 it 
U1J1JYll.J'l-J !\?l l'l\?ll'ML'\JlfllJ lflN !IJLLtl:::LmEJ.:JlJ El'l-J 

' 
..!. "' ., -! J, "' ~ <I - t 111 1111 "' ' (fll'Y'111 2) LLtl11ElllJ'l-Jl1'11'1-Jlltl1'lf'11J~U llJ l\?ltl'l'l-J 

~ GI <i 
1.'flJll'i.'fl.JE!fl'l-J EJEJfll)llflU\?l\?llJ'Utll'WflEJ'l-Jfl'jl'J l'lllJ 

Ufl~fll'jl'Jlfl 1~nm 2-3 1"'1-.1 ul1flv1mn"'uiu 

., .,<1 )!\ "''°' r! fltl1JIJl'iJ'j.Jl.J'j.JIJfl1ll.J'll'W 13-15% El'l-JllJ'l-JLfllli"Vl 

..i..,. ., ., "' " ..!. ) 9 ' 'l'l LN..'ll'l-JEJ\?ll.J'l-JLIJ\?ll'IEJ.:Jfll'j (fll'Y'l'l'l 3 1m:::'111l'1 

. I g: " ., "' 'i "' l'llfl'l11flN'l-Jl'l'11fll'il:::l'lfl l.J'l-Jfl'il:::t,Jfl lflfJ\?11fJU';i·m'l-.I 

iiJ 1nuflv.:i i~1~11n"'.:im 
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., ., .!. o .::I ., ., ., q )! ., -!! 
'111lJ'Ul1l'll L1J 'UlJ'U n'l'U 11"1 'il ~lJ L 'U Cl lJ'U L'l1"Cl 

.i.q!I/ _,, ., q 
7ll1 lJ ~ fl'UYi1J L1"1lJ Asper gill us, Mucor, Penicil· 

d ... 
lium Lrn~ Rhizopus spp. (ml17fll1"~flD'l' 

.i.d ., ., -s '!! 
1968, 7D'U"1M 1969) lJ'Un'l'U~~'lllJfl1llJ'lf'U 

' ., :!! , 
'11nm'l'a1mflma"Wvn 'il'ULl'll'l'~~1JmllJ'lf'U 'U 
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• ~ ... • " •'!ti 111Y'tr'l 4 2JlUCU\"r1U17~ni~t'lflULYHJU1 L -,i1!J , 

<I 'JI ' d d ' m:arnn wnuH1ffiwmnmrnn11 i 'lflJ. 1rn:; 
~ 

v111h::2.1wi 2 'lflJ. (mri~ 5) 

vv ... "' v" 
H11Bfl3'UUIUL1J1UIUUlfl 
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(l!rl11M-%9 t-flM1UUlA) %l 11.Ulrtt t-at-LflQfl1 
I" " \> 'j" "' I iii I lo 
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~.tLU11,.t~i lllA1 ~~111.,.rt~ t-gri l,.lAfl~l lLpu 
• i I 

11U1 t-LLU::.tLf.::1!11 fl.tl lA ijf111 Qlb111tU Lil 
p I 1>1> °it ,. o 

~lAQJlli 111 t-aftQl1.lbrtLWU11 ~1 t-Qrt111.M~rt111.rt 
\>'f' ~ JP "' I\' I "iii Ii' \;;' P "' 

t-Ql\ot-11.U uu::r.nUQ&flU1HLl1.lAQI\, ( m ltUlULrt 
~ I" f> f> "' I 'f' " I "iii b 

f.1111.lll::l!lllllf.lArt) ~1 ft1 l{,1 rtlll1lltlll 11.Qlttl.11 
lo " I> ""11 iii" lo I I 

rt1 ::m1 ( m ltU1Ulrtl1.1111.rtl1.fl::Lf.M111.QQl1.rt~rt1) 
J Lt lwln b IJ /11 1• l fO ~ 

LlllMLU!Uij rt t-Q ft111.M~ftl It rt Llt-LQflf.lQ rt l t~L l!lll 
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UlAl::.tn11.1 llll!Jf.LULQ!lll!MH t-Qrt111.M~rt111.rtllU~ 
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ltllll1l fllA1 lllbUQQt-llMl1Urtlf.11.Lt-LlAt-l!. 11.rtWlll 
Ii' I• Iii I " "' I 0 ~ "' 

lllb (si~dd!qS) Q.t1t-LlAt-Ql\ot-llMQij llll1lt-QJJ.tLU 
Ii' I" Ii' I• 

11au::.tnM rtlllA1 UlA1 ::.tn1t1 ~rt111.rtllll!l1lf.LU 
1·" ~ In 1· .. p '° b 

.tWM.~1MU,.UUlll11ft11l~l t-p1tn..tLU1tt 

11.QlA 1::wu lA 11 ::w mrnm:: &lAGMurnu1:: 1111 t-n.11 
Ii' ,. 'j> I> p 

rtLWrt::&::l!11 U rt~1t-LflQ.tUl.LQt-LlAW!Uij::l!11 
\> "iii "' I I 

11\AltltllrtLW (~rt111.rt) rltlRU.tt-ij::&11.11..tlll 
~ I p ,. 1· ,. l 

11rn (t-111t111::11mu11u111a11n.tLUlll~) m llLU 
p " "lo I I" " l"iti 

ljtLlJ.UlA11U.ljQnL~ 9 U.M.Lll . ~ ~ ~ 
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