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~"'i • 'Il'lfi ~U'iP"'i"'i!u 

1~m+'1'[tJll;'1ltl<jCl'l Lt!tJ'1U'1~ (combine) tJ"I~nClu;'1tJ,huo(,Aty 4 a'1ufi'1tJfI'u'lll 

1) a~l'I'1l'1u~~ IrltJ'1llil~tiCJu (gatberin g uni. t) 

2) a~l'I'1"u'~U'191 (threshing uni. t) 

3) .i'1Uf!l'I'1l'1U~~lltJIl (separating unit) 

4) a'1uf!l'I'1l'1U~f!il'1lritJ'l (transporting unit) 

'I un'"'itJljtrv'l-:J,u{iu a'1uf!l'I'1l'1u,f! I ntJ '1 1111 ~tiCJU"l~~~il '1iUI'l'llI~il~tiCJU I;~ '[ tJlJ''l.i~l'I'1l'1u,91u'191 llilCll'l'1 

n,"'iU '19l l'I~-:J"l'n{iuvh-:Jih~Qna-:J~a '[ tJlN.i'1uf!l'I'1l'1U11~lltln Ililal1tJn I a~ IlJllflaam,flvh'l uil~i u9f'191 

vh -:J ih ~ Q n<8\J«-:J '[ tJ 1 1'I:i all ~ 1 lJll91l'lozrt'f fla -:J ':l ,"'i a '1uf!~ '1 111i',91 il '1 1 'II tJ'l {iu i ';0(, 1'11\J il'1 l:i tJ 'l fI'1I "l,fl a'1U tJ"l ~ -
naul'Ii1-:J i tJ!T-:J~na'1UtJ"'i~naul'Iil-:J'lJa'l 191<1a-:J lntJ )\j '1~llil ~il'1 1 'IItJ'l IlJ~91fl'1l~U '[ tJ dlui utr-:J Lilu 91ilCl9l"lUm'"; 

011 1 iitJ-:JI'I'Il.i~I1-:Ju '1I'l '[l.i 1 'itJU;CltJfllfu '[ tJU'1~ i ,l.i 
o('l'I~U 191~Cl-:J lrltJ'1U'19111UU-.91 (stripper harvester) {iu'!Vlt)tJ"'i~"iI'lfflJa-:Jn'"li;;; lW 

l;1tJ '1fI'umJ 191<1a-:J 1 ntJ '1U'19l UUUti"'i"llJ91'fl';''1~a;a-:Jn'"l lf1U lritJ'1 'I;"; W~91 1 O1tJi Ufl,"l\Jllml-:J,u Il'ltJ 'lft~ 
l;1tJ '1 oi"'l\jtJ"l~flau9fo(,Aty'1!a-:J 191<1a'l 1 ritJ '1U'1~ 11 UU,~ '[ tiLLfi 

1) oi~l'I'1l'1u,~thJu (feeding unit) 

2) oi~l'I'1l'1U~9f'fl (stripping uni. t) ., 
3) oi~V1'1l'1U,9fUtJfl (separating uni. t) 

4) a~V1'1l'1U,9fil'1 l'11tJ-:J (transporting unit) 

'I un'l''il'l'1-:J,u'lla-:J L ~~a'l div'1U'191 UUU'91{iU a'1uf!1'1'1l'1u,91tiCJu"l~ 1 iWiul'l'll 1 ';,lJOLla~tiCJ'Illlm' ::.i'1'1ltJafl'lla'l 

~-:JnLlJ1l9l~91Clcil;~'ttJlJ''loi~l'I'1l'1U,9f'911Iila'911a'llJ~91aan "l,n{iu~-:J~1'I~91eefllJ'''l,nfl'"l19l;;''l::Qna-:J 
?ie't tJl1-:J ';~1'1'1l'1u,91 u:tJn~'l"l ~lltJn lIJ~91 aafl"l'fl~'l L~atJu i ImIU::9ffl'llQnile'lllL..ulllJ,{i'lla'1 ;uI'I'Il 'b,i'[ fl Qnfl'91 

'11,91 "-:J{iul'l~'l"l'fl9f LlJ~flQn.~aanUa'111il:: L ~~Cl'l lrltJ'1U'1~UUIl'91 Lftriau9fi u.;,-:Jl'!il,a'1;u9fQn,ft UJ~91Ua'1 

"l::Qn~'laan"l'floi~V1'1l'1U,9f'91i'll'll!U::9fa'1;uil'l1iQntiCJ'Ill;,'[tJ 

1nn9fn';,~ua '1"l~ 1 iiu1 fl;'!'l'1'lJLfflfl~''l "l~l'I;''l 1 ~~Il.'llrltJ '1U'191 111l1l,flU a:: I9I~e~ 1 rlV"lu-m 

uuun"l"llJ~,{iu 'tflun~"'lJU9In~'-:J'IIa-:Jfl'~'1-:J''Il'IJa-:Joi'1u9fl'l'1l'1u~~ile'llua::oi'1u9fl'l'1l'1U,9f'91 'IJ~19l~~lrltJ'1 
U-mUIlU'91 ua::n'"'il'l'1'l'lma'loi~l'I'1l'1u,911rltJ"lU01::tiCluua~oi'1u9f1'1,l'!il,9f'll'191'IJa-:J1!'l~a'l1ritJ '1U'1flUIJIJ 
ti"'i"llJfl, o('l'I~Ul~~a'llrltl'1U'19lUIlU.~{iu ~"iI~(llJ~flua::~-:J)~"l~~''Ill';,1tia'la'1'1l~'1l'1u~UtJn{iu1;un 
~-:J9fl'l~~eafllJ'''l,nn'l''i'91 'iI'l l1JutJ"llJ,ru9!uatllJ'fl lrla d'ltJufI'utl'llJ,III-r"il?j ( IlJ~fl UiI~yh~ )91 r.M'Il L;,1 ,j)''l oi'1U 

9fl'l'1l'1U,9fUtlfl'IJa-:J L ~~fN 1 rltl~ U'191IlUUti"l"'ilJm'il-:JiI'1tiU'lla-:JfI'1IQnfl'l'lLLii ::tiCJ'Il 1;, 1 u9i'll'llJ~ 1 tla""l'fl~lJ1!Uvh'l 

9fN,ul;,1tJl1-:Joi~l'I'1l'1u,9fuvn'lla'lI~~a-:JlritJ'1U'1~Uuu.~nUatlfl;~tJ'llJ'!Uvh'l9lN''Ill;,1tl!T'loi'1u9fl'l'1l'1u,9f 
utJn'lla-:J 1 !'l<1a'l 1 rltl"lU"l~lIU\Ja"'i"llJm 1 ilil';- l.fiu~n'''j\l1Y 1 !:ttl IlJ~~lrla-:J"l~flfl~ "jlltlfl'll()\1\ ~~!J\I 1 rltJ'1t.l'1" UW." 

" a,"l,"'itJ, fl1"~''!91'1n"l"'ilJln~91"'i 

• 



8 

~~!:IU'iltJn';'l n.ro~ L-ilu;m"l'ij\y L;:ttJ LlJ~\1J L rl'il~"l'lnm'HWn'll'il~ L "~'il~ L n'tJ,U,\1JUUUti"'UJ\1J'l ?i''l~m''j'L';; 

~ ?l~'il'l L ntJ'U'\1JLLUU'l?l'.S~ L I'IlJ'l ~LLnfl'IJ'lJO?l~!:I u'l1J'lIllYh~~'il LlJ~\1J\i~LL il ~1'l'IJ'IJO\1J~;'il~I'I;n'l'~ L rltJ, LLil ~,\1J 
'l U'/lllJ~vlil;;tJ!:IU'llJ'lIll"''llJ~£)ci'ij~Ii!,, ''l ~1'I;n'l"mtJn LlJ~\1J!l'iln"l,nYh~ 1 \1JtJ'';; L"~ 'illl L ntJ,U,?I UWll"j'llJm 

1 ;tJ,n L d'il~"l'l n~,uvll'l;I'IU,~,j'ilULLil ~lhuvll'l;I'IU1rl'l\1J L 11tJ~'U"il;1'(IY'1l'illl L "~'il~ L !!tJ,U,?lLL W'lR 'L u~ 

"l ~'Il 'iln';''lti'' ~'UU"l ~n £)uii" "il'il"I!'Il'il~ L .. <1'il" L ntJ,U,\1J'li'" LL W'R td"~nu"l ~~"';«U~MUI:luLL il ~<lI'I'l'll­
!lLlJ'ln'l 

.d.J ~ .J '.,. ~ 
LR'I£)"LntJ'U'\1J'Il" LLUU4\1JI'IU'I~~~.\1JtJ"il~'~u~~tJ'Il"U'U''IJ'~ (IRRI) (Khan, 

1971: Khan et al, 1972, 1971) !:I.i,uu"l~n'ilurl"il;?I'tWl~LL"ilR~'lU'tII'! 1 .i'lurll'l;l'Iu'lrliklu L~"il,tJ 
1~~!:ILI'I~nL~tJ~\1J!lciL11tJ"l~tJ~ ~ LI'I~nL~u"l~I'I;l'Iii,rl1UlJ~u';;'l'illlltJuu~,u~'U~'I'I'l'\J1~L11~\1J~Il!:la'\1J 
.,~ ',.J .~. «. «" 1 '.1 
.R~ (wire loop) ~\1J!lQ\Ju~,u£)n U'/lllJZI'l"il'U~'U"il'I'I,u'?lLlJa\1Jl'I,n'''j;?lLlJa?l"il'Ua,"'ll£)"~'U ~~ 

!liLl'lft'il"il'U~'U"il;I'I~'?I\lJ~?I"l~I'I;l'Iu,rln?l~il;;u'li"'lJ'L~~?lnNulu wan"I'I\1JilDIl'IJD~ Khan LLi!\1JIl 

'L~ L {liu';,;,,,,,lJ L ~''IlD~"il'ltJ~'lU~'lI'l~'l?l LlJ~\1J'ij"~U "l;U,U'llDIl LlJ~?I'li'"rlI'I'l\1JD!i'n"l~n"'"~lJ,n~u;,tJ 
U\1J~U'IlIll~L~tJ'l~U"l;U,uLlJ~?Irln'l~L~uDDnlufilJ,n«u;,u IR~!l"lrlU'U'\1JU\JU1?1~i!'lJ"~1flllJ~\1J£)Dn 

"l'n''l~l;~Il 98 LU£);I'lJU; DJ'llll'1K~L"~D"!:I£)~K1J"il'lJ,,~rl~~'Lti1;wa~'LUi!n'l~«uu1rln1 .. aUI1J11lJ1n 

1'I'£)«uu,rl!:Iu;~£)ilJ'ln~,,~,d£)Il"l'ln~,'Lun'''~I?ld£)u 

~'lI1~ 1\1J~'all L ?fu'U1?1'li"'lII\J\J'l9Jlifll~nu.,~~«t&!i!I'I~£) IlJ'tn, 1?1u Burkhardt (1975) 

qu 1Ii1i>tllDQ~U;t 'I\l 2 a£) 1iiiJl'I;l1U'lrl1iii.Jl'htiUOllllJ'Wlln;11J ~'l!:Ia'l1J 1 Pi" (wire loop) V!?ID~rl!:1'l1l1U 
U'iln \ln1?1~<1 ::l1;l1U"lrl,?I 1 £), IlJii'?1 D£)n'l,n"j,\l 'L lmlI::rl; £),1£)Ul1;l1!i',rlnflOl;flu 'l,]tl.i~ ~If Pi~nf\J IlJ~\1J rlI'I 'lfl 

D £)n'l' n, 1 Il , ,lJfl'IlYhll rll'l 'lflU:: UulJ'fl"l!J 'I :: ~n .i\l91 £) '1 tlO\nh urll'l;~!i':" rllL u n 1 \1J U i£).ill LLlN'II:: il £) i'n 111 1 ~"l!:l 
l1ii,rla\1J?I'l~lJL~1~llJ~fI~~~\1JnilllUUU"lurllltJnL~£)\~n~,afln"u~riftn~£)IlIlJ~?1 wan'''l'Il1JilDIlU"ilRIl'L; 

1 {liU';11,,"a\l!l£)~a~lJ"l~ 'L,;;,l"ltll;" 1\1J!J!l111'~ lau'Lun" ItI!J"lU1\1J Ii'lU\lU' ~lJ1111 2 1 UD; I~;; 

) 

1 \11"£)\1 \?fii'U'lflU\J\J4?1U0.n,i~\I~'n 1 ?I"fJ\l1 !!rJ,'lU'?Iu\J\Ja"lJfl~1 ~Url'L1l'II0I::rlfl;111" 1 rlU,U,fI 

1,w'L';; I ""'11\11 I'IU"lU1i'lILUU1i'la;;iJ'II£)\I';;1''1::lljQn«flILil~,1!JU l,u,'!. tl'l\! LIi<t£)\I~'1~nl'l;n'l ''l?l I £), IlJ~fI 
fJflnlla"la;;uii'l~lJ\I"\I~flD~tfIJ~· ~.{iU'.S\I·I'I;'L~n"LL'un 1 tl'lllJ~"DfJn'l'ln~\lQnM~; 'lfl1?1U.J1tJ'lf~ \ iiu 

f\'l'Ol?l111''ijlY1 ~tJ IlJ~" tlJ~'l t "~"n'l,~ 1 'tJ IlJ~\1I1 dil\l'l,nn'l,ti!Jua;;u I';;~'l ulJ\l1 '''fl\l1f1!lf5'11 ,'\rli~ 
n~'ln'l'l'L';; 1 "~D\I \ rltJ1U1flLL\Jua"IJ?I~1?1U IQl'I~ ::tlU'l'ld\l'L un,f/Iou£)\lI'Iwf!?Iff 11J~?I .i1~IJ,\'tll'l'l?lDDn"l'l n'1'l 

1 ;.J'ltJ Dd\ln'l .. ~hli:tltJ 'l ~a'1;uiJ\1"'\lVi?ltl~fI\J~~'1'\nn'l' I I'ItJ"lu'1?11 "U'Li\"'''fl\lII'lU'1U''l'' UW'l?l£)'l <I!l~'l 
wa~UOl~walfftJ ~'lI'l~UWill;:ttJ~U~::!l~u'Lun"~;D'ln,,'L~\lI~tll'l;u'::1uvUflU'l\l~UI~I~Dn,\"Lfu~~'111 
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