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L-++ ,jr-jll J Lc,JjJt I e,rl. ,-L.--^=j 6i ,:& ,ilt Plxg1ir,r[ Farm yietd

. <. I ,, fr-1,JL; . I JLll S_._+ii .,^_,,,:l
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40-45.
(e) Collins,M.l ( I 992) Productivity Maintenance Re search and Research deterioration :
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?l-ji .'l J ,J,r.-L* Jl ..iL-].-i J*---,sl;,! ,l liijl ;JJjJl 5\ t 631-! I 'dl

i ,rtlill ;:^--Yl Jl^,i--,l 6rl ii ;J 3 L-a5Jlrl 3.'t--t^ll : cr--rYl :Jl:l LI^tl

;,,11r.! -5 oL-uJl o-+G-l J+-,s1 J qlll ;)L+j ;! J ( i---,ir,.qJl ir^ ."Yl i li >

. ;J."-l"5^ll J:Jl # d_._,-Jt

,J!r..-L-J ijrlf dl i Yl J+j'Li1 6i' r '' ii i+$f ot;'-:ifliJJil t-1

,J:t-,L-Jl i*-,.,,sJ..# 4+-*-l-,il1 fl-l-l!l crl:,. Cl I i-fl j gilt L.-ti t,";:+-ll
Ii,ir'i "Jl <6lilYl L+lUl e-^ilI ,-il t' iJdlJl iL*Ji.yiu-,-i;ri ,-t-:,-i "

(13) werner,W. (1978)

Germany.

L-)

: On sorne meas ures of Intensifuing crop production. Dresden.
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J)-; ;r1-.,-1 *r _1. +Stt l.--r1-1r J Lr,iill J I ttiill J-lJ*Jl i +.^! l>-LJ J

: Jl . -'i:.L t e .r! Lr:',1-.,.3ll L 15 y; gy i....-t-- iri.:,:lJl-yl , L* J*.-l--*ll

1 i=&tr5,lt .r;13,.-r.ll fhii-,,I -i
4--.- ar *iYl j-+.:il| ; i.-.-U J , uJirll 1.. .r. i-*+Ult L^^ ',ill 

e^i Cr-.

Plucknett & ) .JJ--,-,= X i-=i"j)+ll L-{)iJI JU-l "l -r L i- -16--.; i..-.-i

"r-r ..r--i L*\a l.13:.=y'Ul L,.clJjll dr_,--+ll 1.L\-r.,' J $ J . . (smitlt lg86
i :tJJl i-Jl-:rYl .;' ..- J,.at -^tt L+:lJJl r.)l.Jt L;lU ,., ui- 3 du.,os. 1l L..iJt
,"' Li- J q+ sill tit--',lli+-, _#lje il+1J,.ll ijt-lrll el4Jl ,t l-rr1 dl^-i J.
r lrii r-rLull J+'1. 61.k;_.-_ j . ;r *+jJl cJSt rlt i-+ll,- J IIUJ i-l"j},lt t-*)i$

J . 4lt^,i-."1 u-HcJJ t'ilI JIS-^lJl, Jrr,-l - -ll --LJ i+";)i+tt L+).ll JJ ++UJ

. ;r-;lJYl ++'rl -: Lrt ,f!r rl Jl , *l-. J irri+ i+-.rUl ,-

L-$'- J^l.--It ,*-s r-13,-- r.l-lr-+l a;*y'l UFS -, r-jJCt rl.Jl ,", l-i- r-il

;l qJ+!l La:lj. C-;3 ai-r 6t+Jl rl+-n: I frl i--U r *++ dr{ !+i dlJJ J

L*--1.i J-iJ . ell-dll u..t/ r.l.ai ;,-. il.q* kJl*^i.."| t{.,- OS4 $31 UIJJI I.1iU'}l

<IARCs" i +JUl L*clJjJl &r.-+ll jll_r" J+ ir *rJUt t-#-il fui f.}j J

. CUI J3- e4j.lt -t+.' J ir+\Jl L#j)t.+ll l+ill; 
)J-.JS 

,.*lt C : Jr-&. f.ill J

*-i ,",- ^ ., -l ^-1"-,0[+lt 
L+).Jl J--c 6l-.0 qJ1.rJl Li]JI-i$ll ,ir- '..'J J-!il

o-i;uL,*lJ C]L+J r;J $+---, J1-& rJrl &^-LJl ,lr.ri .,tr cJYLJI d.-.t

,--t i+tUl l-r)iJl L i., y!l;.o iir .:',, J dr.l5i r-il . CUj)l JSL.f^,Jc, uli:ll
r *-{+ (ijJJj J-i J . Gl-';Jl J .J*lJ+ll o!-ill J'",1 ..,1 J li i-ll -l g4ll q3l rl.e

J.,Yl dJLjr+ll uaF,i;-r*-.-+ \5J Ct--;tt 
"-lc;Yt u-i- 6l Jltl ('_J^ #!..

.,'\L-.iJl d,--+ r-L-_JsJl **Ul 
"j 

. ttr--:!l Ji-f ,Jr uiE\Jl t i ri. -i .{Jl ,;q ,

eL--\ -. E(o-o Ji:y-L-Jl ,r. *+Ut t:Lj., ll ,-,:l1--rl U-.-. ..:l i:ill 6\-.":l C-.ljjl

' o+il'-.r' J

&Lj++il 
"r.lF a,- LiLjl+ll Jt",i*l u-F LJJpll Ll+-CJSill u)l tr-il J

J.L-I'JJ . i--b..ll i ,l:'lrll i+l;rll yl_rll ,,,+. .^:Jurill &tl l-6+L-^{.{li J L$Xll

sL*^. ^l4lllill d J]l -r.--i +.!r-.-: : fU^:t v-j}+tt ,fjlJl ll LiU sls i*Lil=^Jl
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(.J-+rjifl Ol ..'^ dF .r+ y r- JS.ir *, O*,- , . xft,.... i4ut ..1*.-r - -rl i+[LtJ
, ,r,L-Cl &,r--rJl ')_SlJ- + L-i:+ ..,l*,yt srl iJlU 

C_-^+l t_1^llJl is.,jll ajLll
i--i^. q5_9 uLJl Ljl.)-ilI .:l;,--,Jl cit ,tL'r. LL,tL .# its-l^Jl JIji.Si J . L+JUI J
i--^.L" -*-li -l . t 6i.tlts r t-t+ i--ti:l lir,r-r.i*^lt .rr !$lJrl sil r.,*tl L i-

{#----LYl rl-.-- ll Gtobol Environnrcnlul l;itcilitl, i.-,^lut i+j:Jl d!)J{-,$l

CFU-.I x-- ; ai <-af^-Vl I 6i(L^i qr, ol-F,, ), t+^ltc .q.j)t+ll l+)EJt r:;-tu-l;r^Xl

. t << L-l r3,-3

: 5.t-..r+lt L++J.*ll -=
LiUl i-u++ll eL-+rSJl , r-:;trr,tt : i+-,Jl t-frrilt \rr Jli_^ttrdl e_llit ril
otrri,,.-3rJl "L$ J,-:^ ,r i': ,-i, - , . +;;l pJr -l L*$f f3J,Jl .t' i,.i-rJj iq5
i-6)LJ1 g-li C,-ptlr LJ+].L1IJ t!,.+ e-€, ,,1 t.rS J ,r e:Jr J &LnJl oiL-..rjl;r+\

. \r+rll+ll etijYl LJ^- J L;-r

1-{+ L+ {--t}Jl L-++r}Sl *-.--}^ 1990 ft--- lr,l Jottcs J_.-..-.-a \ iti

crL:lritl O-^ d--{ 1.6-6+-i .", tr " 5 , #; JS rI ,Jj L.oS qk.it',;rll i*.,.jdl

d.+iJl l-i+t-,;s L"dt{ L+'/t J,j--,!: : d)-ilr t i- ,rJ i_*-.," ,6-}t +s. i_:^tSlt

c:.,l i}l j r--:l .r.!1 i.-.JtL U.+ -jt-l-dt L*,${Jt ,+--, .+-Udl dtii----Jl *,--i

. t-ei o}=Ut ej L- JSI ci-Hl r-i ert:..r!t 
"A^i Jl-{ L+ ,rsur ds"}.ll sl

O--Jriill ,J)Li +'+J+-Jl I ,tiJ JSjJI J,...- iJJllt *++tjjyl .r-s; u+SJl .rjlll u1

dr, ^,6 .i:t ,-ljri ..,Y1 L+1i I r oL-il tr-Jl ; .:Ljul L-$: q+ ".ll;ii-., 4.rLiill
r--;ri r_l -l . ..-+L-,yt 

.i_._-.o L i J6-_,L J J'--l .)l rjAL+ DNA t*is !ij^
E+;L-,LJI gJl '"' ttr , ,.r;l-;-Yl , e,LlYl ,-;*-*+ i----pliiJ;r r--ir^ el+ O_i=Liil

u'- q;i Y,! a.*fll ,"' .-tl oir ;r JJI drl iJlll i-ll,L Oi Cx e.-!! 3 t L..rL-ii!l
t qrJ+J i,-S^i uig;-'--=i 15t .r. ri ;5-='o 

"tr1 
,-.i .' -:. i-lj:ll ,i i-.,U^.tt u-r*lL

...FJX L;hJl ,rr Jl crlr ir. -iJl ..iLi11ll rL+*f-r +"Jf C-.-.,;-., -r

. " 8 " J_r &.L 6+-.r^ 
t

('a) 
Jones,l(.A.(1990): classitying bio rcchnologics cALr. Inrcrnarional. u.K.
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LJ!^ Cill J UU+ll J $Jlr.Jl Jrill ir .!S!;r1rc ciLJt^-j c+-1;i ,ii!

.r--+ d , r I diJ,ri lt i-.,11.- i,j-ii J ri.JFlt L*+JlJlSill LF.-;\+ eitrri ,r-.t

. J r---^ll .+tir -l Li.Lill i lill drt.."=l Ol4i dJyL.ll

: .r*Jl f ot-:dl 6tll! -C

eli .ll o: '-c ;.lL+j \r_5 .ihl:iil i-,yl C-i .r_. glf e,Lrt^c j ol ,.rl ,,-irj
cli 'll ur- ,- .-,Li _l i' ,,ill .*-;.1 ,!f u,-i CLiiyt .r-.- \-; I ijl ..-l &+_A Cr-

. i{'\lt u_;t_)!t u} li.!t (J;+i.j J

uY l-!lj'a lj ..t-- Ji.-J Y f !l *# C-.-J.il iiLii-*Jl ;-r-..-.-ll .;i VJ

,lJ,-=. ) J+i-" j r 9 .S .-ti ++,. LoS i' Ji ,", ,r ,Yl 6r l.+-pll .fJJl .}J €lj+.i4

el 
\i'i ..'l i'-.--i i-J:i ..*+-li qr*Li .L-,--i i-- l-dq .qrJl ;JtJ s-lc. .-3Ur_,*Jll

6;-jYl ot+;!t ;-.c i .'16.11 e 
l.i:yt 3 t_i$r ,r_ls .:put JL:V| L.-_tij J,L:FII

. " 4+riill oL-,, C-lJl , giti *J:Jl ,.L15lJt.iLil J+jyl r ol_r.oll $ljll dL-l .,yl ),

dl i6i ,,\ Irl 
_r CUI ,r.;$LJl ,,..a n+;Alr i_c.tJjJl ;i -irr,-., tt g_ ,

,r-lc ,-ilJHiYl J.:lL_.."yl L.^-t-i J,j_,t't+r" !l i--.cl.r-!l -J",:,-rJ.-"Jtl i-,,1^ i-_L

d r-'Jl -l i-=xll i.rl^c rcl .'.' Jl i Jl l* .ri . k!.l,,...*,, ,jl-r ..r+ or r^rr LlLt'i .!r

,--.;l-;Yl oj ol ,rJl ;Jlr'l i-r..Ai JlJji ,rt tLl , ir.lJjI .p_,,!l ,L+{l 0*.-"-J ,r_lc
crLl rl'i .}U a+,,r$ll "l ,lJl ;-,,1 

'r.:ij ;J+-;.-,-ll i+-I-Jl JJ\ ...11 _J+j-j tj.j, J L.il+ll

. \al rrr ...1 J,S. ll t+l^'ll dJJl f.i Cr-" iJfi-,^ll

: i.r.*"!t J L+-Fll Ls,ai -t
,r 'o'l ,;r^--,!l ;l r:.'l ..,1 '.JL{j $_r JIJ^j-...yl Lr.lJjll . i J,,(.,i_ll^c. ,;,tl.ri

',' .,- /.7 I ,*\X-Jl .l rlL'iJl ill;l;r.-!l .!X{r-."1 .,r lJj-Jl irLJjJl J1,L

?G * Dewil rSi J 1989 aL- r-li,j^ll u.tut cti .lt el 1.,J ->;y*r ot-+ U

s--c.lJjJl 1lrr1 ..Y| UL' ,r. ,i i*-*Ut ,-iJ JJI .', -r 'orr+dl .-?-iJt Ot+ t gOg

-1000 d1--# eJr:i e "+-ll .p i-la ot.Lc.y i :itJl Ut.riJl _,.o1 rJl ir- C.:i 30 LeiSJ

,,' i,l CJYLJI +*" # -r cLIi. n CUI dF; r.:s,.lj-+i dt= > _"r / 6s 1500

uL--;J i-_.rjJl O.--c. i-.-',-..-,2LJl .,;rt---^Jl O-. UJ,-.ll J i+_.^:,ll ;r^--^.,!t L-it .. I
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; F+s L*I^:ii \r--,.itl Cir -rl I i-,1:.il L-*; sb ,-1i \J+i.JL3U , . l.tlt 1f_f:rt
J.,.-Li'll _*-s_i,r L;.c i-"t6.ll ot-"lrJl J+j,j jl t_$" if"Ul i--t= : LJJrJI +". sr
i_,;lrl 3l ,'':.,t1; r;,'^ .,!t ll \i.''i ..,1 crl jtLi, u_;t-r!l Ljlt: c.,t__*:-U r+hill

, : .i- ln 4+.-,L!t -tLJ:.I ;_ o*t_f l

: lSiJl .tii ialt'. - -a
,-,clJjll -l ,rl ,,Jl J J,u-l - Jl a-rJjr o: 6' ::c -uilj ,,-.t cl:---ff ,: Sf
L-..--lsJl r;il l.5ill e:li L.--ti J qJ,ll LtL+Jt -J<ttj, Lrjtjll i *^rul +-_,ll L:^
et .i.Yl J sLiYl J ctl F-Llt , ,:t-,--!l ,.tt-+.-lr i+lHl 4_Dte .l 6Ls)l cr-J,-=

oLii '' .:. i.-J!.iJl t.tj *+ Ls;t *rrt^. O-.;_,*+SJl srlii--yl ,", qj ri J . iJl_,:ll
drLlll i-,t!3 rl "-o eiJ -or 

.rrc JsL^i ,*+ t+r=ll syyl &JiJi ll d *---.ll
. clYl -ll .F-+.Jj ^+34Jl 

i-JliJl d:^ri'i ."1 Ll r+ll$ll ,,11lJilrt-# Ut-ill

: i+l-*ll-l ,_,+ri,_-x1ll *- i.-.L .iL^r= o+J*"ll L+JJSlll i-.:.i cr^S j
Integrated Pesl 1t,lrutagenrcnt " IPlt ,,, iJl<.iJl sUiyt.;Jlj ,,,1-l ...1

,1,...- j *"--^ll {+t^-l JiUl ;l tJ-JLll u"#LiJl fy+ tL;-:y ofr.k'U.:q-i
. ( #t_.ill elJr_Jl .i.-+lil'(1Jt ,Jtl_r!l;.1b] ,t_1fuly ) i rFSlt Jllill
+-,,J}-^]j J f--,!x.., ll^'i: .r ilIiJliJhylJ U).Jl O-c. ;;lr)t .l_6 Ji-,j J

. .r-+-!rS:tt J-r.ll gj;Li , 
".:'-.+Jl 

''.''l-* [J ,", '-rJ -l #
;rt l-! i-*|,.r-ilI r-)l_0....^ll L i- -l Jr.""-'i .J +L+ ;,) 1 r3t ,rll qU, -Ja:; irpl
r .' i-i.lii-.ll lapLtl .rr, o etj:yl L+JUI 

^_+Cr 
rrUtrltteL4l rl1Jt 0- ) i++eyl

s-ill Ltr-Jl 6yL-:^tl f-i ,.1-. . 61J,-,i.ll J dJLiyl J ..iUI +.Jl j .iEttrtl .tr1-!-l
, L+*Is ;J-.jg..,i .lLJl &J,_-+11 tl Ltr i.s+

f}i _x- L-a+r-i J L:JtJl u,-l ,--^!l 9L..:--l ..+ r-*^iUf r-i,t+ll r5lU .r_il

ir- iJ i_E--S L:ljl i',] ;l , L+j L_^JUiJt r-1tJt J...e ,', -rrt J;, )-SJt ,-\-.,rI
JJlr--- 6_--i i-:S^i -l i-.Hl ,.pl-r-!J,y'U| C-.-rl ijJ,.0r <.t i--^A!l

o-r o-,,L!l ,., .Xl }}id.', r* ^i6-J -l ,r,.lr.--:f 6.._,+ll tt Lt.{tJs J LJLiJI

' :lii J ( t+l_,rll r;l Jl .H 6-+ LJ ijb)tJ i+.rll &t- J,-ll j {il,l+irl !^ i-

,:tr,--!l u,-S_-ltli i_,.-l.Jl gL++ll 
"i+-r- ,r_lc.;rc.l_"^ll ,r-. L:*=ff L,*lJiSll

29

i--JliJl 0iL..,.*i J



4al \i'i ..,1 ,Jj t*U t't:Jt Jill J L-1,, ,r,-.1-rJl ;.l3Jl gi1 O*l 
"ryl 

.,

!' i+tJi" 6t *li: ;r di^;j t_. J el !_.-aijl crl-l:jll

L"^'l;r o-s d+LJl dl '.Jl ,r-lc ,-:tclJjJl 4-.nU L+{l.ll i-lej^il .:+L}i rit
,:.lrl qj-r i--,clJjJ! *UL:iil ir+I, J Jij'jJ i-+rl dt__ Jt : J *-__ L_d i-L-t
o:.-a 4--o)'o;l Ltl;yt{ r*Jjr ..rj Ll.r ...tt i+c.l,jJl r.:l Jiiitl L+F..,,11 ,J+}ll
,-r& ., r q-) pJl i.llJjJt qr-! JL"JI t -*!+ _r Lr_*il i_c.tJjJt o_r e4iill ;-i+il|

: Lr6yl-ttjijlt .'4J: u-+5j5

,j-+Jdnl i+.rr-r. q_pJl t-r.lJjJl La"o l_^r i+llJl LslJjll &ltj y _i
L+\]l L..rJjlt +t* ;l J|+_syl t(. ...t sr ijti:^Jl .++Iiiil i_-r.tJjjt .$L_ir 6i

, . i-;nUt o!;-,"Jl u;_+J

. u-c.lJjjl t'\ iti'.ll tl LiU ej+-t -2
Lli-j,;l LJ +JlJ i-'JJt t--clJjll *+ U*; L*,|1 L4i:;.r*i r:+-l -3
crlJlJ- +ll C\rl ...1 gh---o>i-$l :i .,=:Jusilt gir IJlLlll ,l.ri.r ...1 ,J#L-_*ti
\r-+JrYl J' -Jt 4/l r \rJl-,Jl dr.-"41t 3ll V.Jjiq-l* sj shr . --ll J
;'- "i c-J7'7 +r ..irl ij)r -^s i_",jijl J o,r_+.r-Jj!t d, -Jt oa 12ll-6ll j
.rr-*r,,,r!l 4i\-'i ...., r a,.6/l-5/l dlf-: ! ., (l .La j t_,-*_* $_i Jt i<(il

L-.,--ll .it ,. !t.l L-l-,,-rll LL.."^ll L-,*: lFt irtl 1 .. oJrJ,*-.-,,yt , 6 eSr-J U3
EJ\ rr /89 : Jl...-ix /7 3 *,, J/.19 tu,L^ru /30 :, e,_-.-ix /55 o
O..- LaJic J 4-'3LLJI j ;nill rll -Lis rr- frij.-,,.Jl it ^.,i 

"*l 
illl I o el;r_iJl

g1l ,iirll

L-.-,^,1\tl L--cl-,;r;6Lj;yli :lul i l-l+-\crt Jiilrl llrri..,1 LJljy-4
tJ.lrJl 6 t{€-tj ra-.r !-.r-r*, ..+ .1 ."+!t ..1,J.rt # i.r,, - o qil,,,rl i-,,r,ell -r

. (''t);t-lL*.ll 
dJr-Jl -l i*"1_l.9!l

pLJ o+2'Jl dFtrl ,r-, !"1..r_!l iFjiU f ,iJl -,,;sJ,fil| : " 1995 " +lJjll .{+.fl +.,J,J Ll^r-I (r5)

. ulrdl, eJtJaJt .1995
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L#l$b 3l.-ctr;t j)-iJl 6rL1; i.,.llrll or+Jl ;g.r -7

: Lp.l-)jl &J,--+ll i .*':r g-iJl ;rLj ]JlJs -i

i JIJJI :-rlJjil j iar.Vt i--lii" i-..-l-: I i+l-;rll .-:l .LtJl €rlJ+-r. r ,i.l
di_.-=Jt Oi L-;;c j i--.,.pyt J L-JJ$I ,:.-=lt Ft;" u.-----.o 

I 6ie ggr L- _t

d+.-l-=-ll L-,-Lr J A-,,cl-; jJl i li\:iiYl irL+j *rr ui.,L-ll 
"*.ii-" _l c.,:LS Lrc,l_t_;ll

o-s.", ':r- dill {--,clJjJl .tlJF:ll .j r B_2rJl r q-iff -, j,lLs:JirllJi-,,y1 i+hill

qfLr ir-* iJ JUI J+,-L-JI D--d ajc.l ' . .rl *J *ll J ,rfLJt ,_1..;-ill

0-" .J-5 .,--ls .", iJ-i $jll .! *.r+lt Ji*.b,iJ crii r-i ., -5 , f; J:r+ , 1994-1960

i .t-rtLll r_.11.J1 i-1lrl ,.,t,.....-,j .-* ; 4--=!lSJt I .uo--ill J t'-,;Jl J ,_il.j.^.,!l atr,"=:

(fl ", ,-!.Jl d,.ll I:j;-\!.-.i;ll Jl i ^Yl > d,!oAt-^., t-il . J",.-t -^tt+ i.-,.-titt cll *ti:ijl -t
I-+]LJI i ,+[i,Yl ori jt ot.,,-i;ill i--+c.-lljJl iilrrt . d]F^"=l J el\ illGq ttL+j
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