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.rbll plrii.rh <{Lrr rtdlt
i*Jl *ltull tfiie i*hll

iltl .llJ.i

rrlgrJl

i.,rirll &lril, .d

d*tlFlt 4rl1ll s;r*Jl +lii / j,relr ate, / 5ll, .rrrr 4Cl 19 .r

r trr)lill

eiAb Ll-c*Jl A$Jl ,j r1o ff u: ,a! ,21;Jtr 4;Jt Jrllt 0l ,J U b.y- Y

ijU.Y,-tllr;llLL*i j,.pL.JS l+?>le rc*t;l-lL*:Jl "i." ftJ;r,i, ;Altdt yt . t4*

,li.{t .;: J j j*lJ Ukil "i" ;a iJ6,st-, L;1 gJt ,-teLlL ;;ttrf .>t i;ltu(L

' .6^;;t*rul4' ,9;l ilrLl ;- -41*Jl t*L,;i c.;LS lil 4- y, iJJll
ilJ- 6 o$-U/t ,1tS f+' * +JLc ,ih; i.-.9 ,t1.5-2 ,4' 

"LJt 4l:; * Jr*",.lJr

li-lr;blJ rs.ll4 ;jgYt ,)-t-rt j. sAt g elaJl i;t iJ-e ,y W ;AJIJ J,Jtll
..el| ;,-\ *U oa/li. JlC4 nl 4 JJilll <.ei dll*s.

fe C Ly y' ,>LaJti;t* i a--Ltto|*jLnb b-ll&Utz.Jt/r;.uldl

q-t' U cfr bF: .rhAlf*4' C L--t-., ' ,/l,b jtt tE ,yCl,t 4t rrilt

9t p lilr . 4lrLl;lt"L;li;-t fuLllpLa-JJ Jliil flr;L'lJql ;/,"UkJl "ia
oL:Lallua-..1 Jl arJ:llr i-;J*Jl W\AU i=.y'l fL;" Jl o*Jl i-,brJl "i-,r

;21ul ul-71 ;-- a;:Jlr L*,bjJt Lr;lr;)ll oL;Jl i-.Jll,JJG,Jl i iir-Ll .2r"ililb
- iJllrl1*lJ i^J-



' &sftrll - t

i--c1,4 oy-u,. i-J3: l-^.:r u>lJ il-<_ jr t6 rJ ,ljj djJa iJ_p crl ., iJra, $L_rs

: iJl J.(-:.lt lt ;^lt rb; LeLlt gl r;r (i*: ', .|St:lt ;r.- rr= ta_,..r1

. (Schnug,1997l

flr-*.*.,Y|:l.rjl.r-ii UJr , i-,Uytbtj 
ai \s-ofyreJ u*)t 0tdj*, J+-r !

,,
. L.t*tJf t=t-.t-l i:..jt 4 f{-.r:r d ,5ijjt ti-or , LJ}t i-rlrrl .j a,oyj Jl(Il
, ( "l-- - 4-).j -.1;o ) qJl crJL + -;* i.-W'e-P_rt.rrr4 Jt i4J .r!ni. iiL;)U

qll 4-jl-l ;'r,U -o.r-e rJl, dJ f""tjtr J:"!tgt.u.-,yt\,t . tjtd;lljtJt Jl ijUt tJ-.

. ,ltJl -lJYl ,-*i=4Yq_

4 ,.rL-it'^$lJ ;ri)l 
f 
lJi:-.,| g-,-r* UU*r,. .rJ j-^ ,-Ee)ll dJrJU UJ

ar- f=L*Jlr Jjtilt +.-:Jl Lt-, Y_r 1-n\:)l.rL-;[Jl *G )^ dr-xJl #J'^-"1)ll
b-y' -1-,.r. - ( tqql,-r--lfr .r".c,r+) (Envirionmanrlysound) +,,tt qrtJt

L-La g.,t ,tL--, "tj;jl i.-oiJ o*l:jl i.ii:;Yl .+,,. o;Hl .;jl3i jJfj^ .jJ<1 ,jl e:s:dl
"r-^ t-6+ Jjll5 dt iJl.lt U; ( Sirstainability I irl"u-..YlL.^J . ij.rllg ,-,1<1-6*lf

EG Lr;y q,1""-,Y .-J:+" ii.r cs::*{ t#t *y;rtr.. *-fh- [-o: ..:.,tJ]ull

#i:Jl Jt !rl-*.Jl ,tLrelt 
^-*t e.rt;t JJt iil .i t6.Ie' "r,.:,,- 6Jt c.,tJt3 i,yJt

.rl;..-blJ L-€Il .ilt+Yl.rLr.FJl -ui Jtirt-l li^ .qi, iK":. jJU^ .j,<, t^)-

f?4. iiX..Jl ,.:,li.l-*l*-Jl Ut_b.p-,. Jt6rutc" , c,tjJt3 i,.jJt &lj d ql+- "rt

^'+,lpl .l-1,5 ,*il.r.-aYl *-,r ^'r-n; , L.jJl ,; .:.,Uy'IlJl : l:.tjlr.rtdl uat-; 7-Ji32

. i,,lJJl

I



hlrtll +rl*f ie{, ir.t -

' ( Precision ; L , :tl +t a2a;-rt- J<i, JJ, +_;jltir:L,
. i"r**lt:;#U (Accuracy) iidl

..r-lt .-J)b J-:"Yl llJ*--,Yt Jx; * t6-Jc ;rL..Jt J* &.ttrt iiJt il-*., ,lt
JrlJ JL-:, -r*:; La-;L L , itl .+,-rJ :, ;JL. t_,1 - ,uillr,[_;ls L:];tt st+&.!b

( Analytical Reagents ) A. R J+-ilJ -a_.a-aei...lli+,l,ijj.rl-2,ftJ*-.,1,J,

. ( Hanlon ,1996)

;. j 
=n-^lylst ,il5, J-JdJt e U L, aJl i?.;o pd,,jti Lh- Jt irtrU :, db.

.#qlrjLjt.: Ljrr-4lt*4Jt*Jt ii)t U Sjs_r q:l*-.Jt *rts\6J-iUl t{j)A,J , irdt
( Under e;JLt U Jjl -,Ul*r i,btt *_r ri J+l.J . Leblt6.,t_ 

*+Jr f&Jl ,J, ,,lJtiriYl ULj ,Jt il . etsyl ..jLJ;;J ilc.yl ,J, iiirjlt__il-flt irl, .jt s.+ir, Shooting )

Ctj5ll,-L Ll-,c,,lr-iL Ll arr(:*, .:t itl_r i-.jjl #j c, "ip, 
qe .r4tLJi+# iiL.atl

ilj -r, qr-, iJill J"-tlt j 1t+.Uyr d; dr;,Je i.L,yt dr . ,:;)tdtrJtr €lJl*+idltrrt-i.Jl O ,JaiJ )j# e -;\*-,*ir ,:t,lr**;Jl r.iLrl ;rlL;; . Jl;ll ,b.fi)l
Jl Liul U-a , * eutrophication Jl DB .r.,*r it, 1) ;)rs.:.Jd.,utJl )-e srt rll
rj t ^dt ..:l',ill i.^s .3 -;h_..,,Jt_,ilt i,*:-iJt ;rLj . Jj*t +j A$lJt 4J[:Jf
*-:-*;Llt qJt :-1, .)Ul,-U dt s Jr.rtll +y ,lcrla.ii; :JU.t 0J*.-, dUJt, c.,btJt

Jort-}is crlrLJl J- LJL' t --"J J" qg ,"-Jyirtr._J, *-j' i,Ii ,lt.,yl -,,N j
.SJ'.-,E}Jt: il.riU iJUt ouulr. jl:, i,.,r i,-J_Jr"t-,t}r (i FJt *y U:-)t

,.SF-. ln-t .,.rL-!Jl, crtaLJt llr !rli, JBL,., .,JU.lJl I & !-jd- irj,t cJtr.h-lt j ,Fi,,t ,JL-j .,n.,

I

. i:'iUl .l+!'Jt i q+l- lir d 0l5r L ordt j d1g+-S.r.lt



;p.J-ill )ro Jf +?:j Jl ,>lj)e4.o(Jl'g Ut " i..;lJ i;r ;rl .rljJtbtj U LJ

tt ,+\jl ,r.l;>\ i=i+t cJt +i C + JSc.. ;,r?,. .:,,ij:Jt .} L+ly-tr .rrrlt
. irL*;Yl ot"U;:."|

li^-r ( overshooting) i^L.allf.*Jl 
"r.rtcl 

.rtJt_e trt #t4 oUte. c.;ls BlLt

c;-t-Jt . :rt1-E 1l U .r fiJl ,rfe: ill.ll -r^ ,iii . -.,. ;J!ll i,,, #l ilel c.i.-S iiL;1o.2

.pls r-.rliJl irjllt O,4 ,y onttjt CLryl O +,,.rt*.ii; U Jt )t Utlf r+;"*
.t$r.l t"l.rj ir,l-, .rla.ii; Jt ,;sj* Lr crtiJl3 i.lil

, JJslt d{f} rLtil t-y

.rlr .rL;Jt3 i,rl #U ,jF .ll ,_f sAt i,- ,.;b irlrrl j i"t_r:*..yt ,Je i!..it*^lJ

,-t .tSL :lU^ trJS? Jl iJ:Il a/ oji, . €l:)t etJYt ,Je L: :tl -otj 

". 
.4V +i

#t-*jl "i.o 
iil5 L:ey.iL h$ ys ,'*l L-)Ld;l. -)-,'*-.:;,. c,l-Jly l,jjl#14

(( a-:"Jt *lp -Eu.l )) *ru J,.! :lL" dls t3t t-.-- ) , 1py't e f at 4J ,j.14,-

6LJYI d i.+tt #l-dJtrr-. j ,} di }-)tr tjr g.-r . .""!ttJtCD rf Jrill f
;q c.,,UI,Jl i-,-rJ 

"l,U-.-f 
#L*Jl "i- dt:; r.-.r**.,tt_- l)tLr .y,rct.,1Jl

. ft, J*.,. i4)l e bl^,eii irp c.+.rt-.;ll; .rYr;rlt

.;4<L6:*1t gFYlr i1ar**It -#'V.:;,. L-o.ut d,LglU i."lt Ln,
( i;;1t, i-jlt) t-. ".s-.r,J.^, .J ii.rJl_e ;relt .rLt ,-J. +tlt i..^{j, n^d**lt
r-Lc:t 3>tJ dtl#-ltd.1a t" J^ u-+l . +X.,aJt-:r,*., IlL. Jn (J-.fl{:-aU +Jt+-r

{ q^;." CjJl-lJ i -.r:'- *i 7.U lh;:-.,t OLi U- ,_.},1-.Jl tsill if li,_l

Urt*l t 0.- .'ll#*lt arti . i.-)t .e.,t iJ|.> 4i ( Hanlon , 1996 , Houba etal ,1997 )

,;b;r*,,-4Jtt*Jt.il. qetrj.ruk".-f !+ ir+. ./lr"Y -.1JL,#-:;f rl(5 litqrt:il

*+..-,..,+ #t-,':.lJ i+y'tlt d.,tj-rtlt, L .dt #lrU t3 uctj\ etJYl ertr pLa" ;".

. r-fiUrl



r't-=n g;+ Lrill li ^l .llr-*--)l,,Ir r=tUlf k:t,-t i*At.ir+ ;,JLa3
(( ISO ) ,,**ErU 4JbJt 4.!iift r:a9 . ,oIrt.r;i-) CIaJ I 4it )t t ,iF -r:+ r.ry<z ,,r,.

"lA 0/ ';','ll qjll i*r ( International organization for standardization )
grt 'rJl i..il dillJ L7.Jl .rr-'.J!-ar.-lt, dtJ-Li. ela:J Lal-p ji& Jr *+ i:r=lJr

. ( Horensius & Wellinglgg7 ) q+Jl c,,1,-.,rr:U L*-.,y,.rt r1l ,ytlt
;tb ,F ut .S*,- U.^J , \:1Jj J*.,. qjt dt;i y 

fUi"tl C .# irl .i* crll AiiL.*,.,
. ( Hanton ,1997 ) ;j, JS+ f* ,jt ?4 $*:f r iLL a! U^" #r

,- rL': fl:Jt el:;)l ,r_t i$l-. lJ .:r.tJll a{iJt #ti c.Lt.ri:-,| , dJJ,-#
. L/-+3 6.bl: rJ i,. /!ll f.altr J*l*:Jt f* *. ""42 iDtr

iiElt uelt .)t=J Jii, i{rijt +;;aLfl c,lilt i:"s bl,r cf q!y'f arKJt ir, tij

,J,*l,Jl Jt a,*u c.,L-,lll d" 4:(l 6f:; aL. li.a e; .qlLo qr.J *U ,:r**l SA
\-;t. c-, X-t L-6jlJ+l f ,jjt ,.:t-rJt J/ r':flt Jl iiLaft r i*,ijl .rtJ ,il i! dlJi J,
l-r:-,.Ur.! ."a-rJti Ll .;9.e-,1:.lJ i-Jt "q, 

jjl .-reJ .V,*il c,{r-<JljJt+:j

^i-r Ot . ( Schnug , lgg7 ) k .r.ry't .)t*<Jt .r #t C UE &LAtt .)I*SJU

.rt ,'lll L.jJl #Li di, C ,..1*-,lrlt rt J^^l*.-lt U e (tr -,i, Jt 4+ #yJl
. t6Jr.:1, :.e)l p-c JUltaj

# e #ut "Li ar" ilujr 6bJt3 .j.jJtr r.jJt #t4 Q *)til*,tt Jl

b+; ,Sr"_t i"..t>.*11 .L"pl .1-y., ,g.r"3 L.rJt a,-tJ;Ktf y-f*:f
( qtk-t ) i;Ut .:L.^s ,J :4[-.)t]t _rt Cy;Jt J*i 6tcr j.. d i.a:Jt -,A, Jt

#t.-rtUtl i.4Jl ;)' dr*,$ ,et))t Llt. .U. &jll i,,:tJt ot*JL:Jt ,F cr glu.
- i&b{l .i  J|J..Y o,1L-L,,1 a/ Lnb. j:



"i-" i--i>t, ucr-l i-iJ:ill J+lxJl dru ijJEft * rS'i iqLJl st ",lfl fE .,. Jl

+J fL-&l ;.r-e 5t*a *.irt ,r--* *,; ,'Jl i .'r-ll .i:;LlJ Jl i::,Il L.ilJ :;.JLtl

J-,,t*:lt i id*-Jt d.L:,Jl dtJ Jr.J-l i .rLir'Jl j.'l .4.J" ,.:^*i euJl lluJl Lfl
. L-i; #ll i rr.y'l i,iJ:ilt y-,iJlJ:i !

br-./l c.,ly.L-:.!l jrLas Jl &* Y #lP d/Uf t u".ri;l j:(.l \o iJ-r &*i
,4 2 -;-zLl i*i.i]l,.rL;Jt*r r;-- ,sJ ,Fl dlr-+tt g ,tJ, J";-'tii" i

( Shnug ,,lgg7 ) +t<" yF 
"rr-,,. 

L.; Ei Y ctU^J." L llll.:-') , ytrt d f,-+'

. ( tqqv y^+J . \qqq r^+l .

i;s .:[;Jlr i-{jJl #u+ t;; i ,i$r i*.,ull ir-rtJl rl*rt it)t Jl .:E c,'t-,,lll

,tlf=rJtny. rill * ,dl f,,,-"rreJK:" iiy'l c-1:;'Jt U'** *l*^b'-
.rr4.rt ;<i $Jr Jy)\..,./hlt ,*iJlr .rt;Jl-e trt #t4 a./ Ld' Jt*Lt ;-

iJ^lJ ii!;It r-.eYljl il;t.ue ry r-*r

fJry #kJl dr, k+ ,Ja1 i|t r,'*lt ;o. Jtail Uirt ,.rLl ,J" +;Jl nh--:'Jr

./-^.Jt j .pf*.lf o+ll Jf Qt^al oUrLe ;:,ai J),|.-,-r i.(J . \hJl Jrlt '-'..y'lll

.r-lr;.-tb!l yt,L.-illi,.-.j tl,\J;Al atll6r=. (pII) i,.jJl Jrui .-.p &

C4y irt aJk i-tjjl 4-,-tJ L-lL;l ouy',..ltj . dLrtJ ts;'tlt Ut- i dlJ!

;-,-ji ;.nr-+l 6;*t ir--. Y.rr trJrJr-'"-Jl-,. r-llall : .''U JGitJ<-':" ,-tJl
L-^ll -*--1\J.itfll ,1t,:JJ i#Jt , dJi ;, glt *:. ( Schnug , 1997) .ryr)t

r-*.*; .rL;Jlj i.,.rl 
"pE 

r-.,ls L, b3J3 i.:: .rl.j JJ-< 
.,ill J"t/J cJt rLlt JS oii

d,/ C4 J-ilJ i-h,Il c.,)\,LJl e.-.y L.;Jl a--.3t ..r-'. y.!i:Jt ..lY ' l,;tpr cAry Jte

. L-ss-ra * "*. #b ..*te &li5- ,],tt gt ll$:-'1



rliltr Lgt jlJsl Ali .:! r-t

J,+r ;r-k-*i G*i.+rs *d,t 'Jlr i*;Jl#\-* ,1$,J|il-fu'It
,;:L:U LJ1u; +-e JF dl :.* crLJlr tjJl #; dtl ,it+n''" ti- ' i'el-2}l6lr:-'l

L.;JI L.FLt-,ir, L;Lil sJ*fit $t gr;: pl '. Ua:l 1i''-1 
^J:+"-.r ,J;}t C

.J5*"9tt L.-;Jl 'r>u" Jflj
ert-+ ( LRM ) (Local Resource Management )) i$l lllt eJl)l g"r

l-tj;Jl oa4L:5 &Lt .H'*Ir"\l &t-r'l i'\-aS bLj;" *itr-"Yl q!. .r" a'i'u ' 1r4o" cf

..J L#l:;ly'l;;bt 6ea-n - eLJJ t-r,' .t^*JtuL.ilJ r-'.llou'l, r;--1t ;Kft
U .....^.1J u:! el!:3 ( Precize farming ) .l,r;ft {rlr}l It1.,. d Jurl i'rtS"l

{-lJl lJ{i" J' -'J +:JlJ Precison L,;Jti--..)r Jl (Hornby,1983 ) 44

c.,l*,lr.ilJ i*Jy, * d# Freedoum of Error Ll"lt ;,. orJ*s Accuracy

":i; ( LRM) i.Ltl:11y't;3blgJt-a-.tl.. - q-.!"r-Ul .rt =;:lti

tjJl ,:2lJl Jl J.'i Resource J L, Jlfl 84i"€ f t Local i^J5 ,Je 'J^j"'"

ilj rrl *,+ .gf . ( Hornby 1983) 6ru: q5';1bl 6;e Mangement'e

fx;ir li-a-r . ).r.* ot53 tiJl +ul ir-at";rbtd,.j (LRM) o$l :-zrll e;lrt ;6*r
;r*rtfjl L.li.'il Jl ,-,.llfl I L:"Y\rE . "jrl !#.5tJlLe *',,5J'b" r^ t'Jl 4+

.i.pt:.tt ii"rJtg;#, cr

Lt*y)t-3Yl ---E:,. ;Kfl J,LrJliilr ejd)l iiLzl\)L"U;:-'l ;*+;fl ttt

j-u, c.;J; $.}f .Sy-..,Je t#.t+-t g.!-JJf iiJ:Jlil*'It ..rl3 ' f'u e'-r-.rJ

i-jt.."t .rtJl +-:,- ( Schnug , 1997 ) .)l !l , c[r,.-;Ji i-,-UJ.

J.,L 'Jl i-it.,)l I t^r ll$:-,L. k--+ J**"!t,i--({ i4*': i ;.i5

F(Hurn,1989)#.rcF|(GlobalPositioningSystem)(GPS)
, ar-+ *]t +l ,, I.U;:-,L.J ;4rS '#1! c,l!-9 Lrr,' V*lflh;:^"t 'rUlJl #i J}*

-- -2. 1



Lrl-'.Fy'| .rt-pt-dl.r"-.,. JXs ,r( ",)CtJJ)ld.t* lrt ,--..,J, l*1,
Llft.rLi:^Jti-;Y aptJt ,.rl.r.*Li d.ui Jl dL,a, . ( Murphy, etal , l99S )

,,....r-i:11 J_r.r*Jt g *;t-f d}; *Jc. e;p rlyt c._*-.pl ,SFyl ,5r.rr+_;Jf_r 6_k;)l
. ( Schnug ,1997)

r:5l u-^ c, GRM) iJ*tsrt;ll ;rbt ,-_,'u ,J q_jrlJsl jltgi; :Jtrl

: [r";,.;
d.(1 c.,t .:Jle L.jlJ ( j .=.,- c..,uL*e.r_L ) *EJ Jfu. s,qJl Jrl _i

i;l::e-.lL tt-.J , ;*(Jt Jr;Lt 6psJ, *iraC +J qa Jl CB^l
ii! i i-<!.:$;trL Dr 

"r 
c.,!r*!t r+_ .1oJ; * r; Jt \.* ,.rgJl

. .rL/-^U i-11*;01_q ilr.atj:*Jl
c-: .a+b , Jp-Jul .uYt .rti .rt5idt .,"t, ,.|^:.3 #- F cfLl e_ _.7

,''ti)l blll 
"<r= 

. 
".,.,| 

i+*;. . .r_l+JI 6#*J" q,f f 
C.-.. J,:, A.U

DU"r- h{br ;r* +u*l Ui .! LiIflt .+rfrrrut ,re ,-r,.rL,.,

,-*.1-,, DU,,-,. (( 
o-;tiJt eJl )) ,L*; bt rt _-r.:.,)l sLii, fl-r;:..,|

ii)t-e .rli t 4,i>,>Ler;J,J..l.;Jt i.rUlt d.Ej GpS .rl.u-"

jl , ( Schnug & Haneklaus ,lgg7 b ) .u 
"*!l;)Ul J,-J.a; eui &,

ilrU *-r- L;u3 a,4r^; rt.r;:-,L. igiljJl i1.l-ll ,b U €_Ar;- ,W
.:.'li.:L;1.2e ( Schnug& Haneklaus ,19g7 a) X,daLJl &t<Jl

*i,^J , UUJI J.rU,JlJ .tJl ;Sr l& e i*g- i:r\LiJtJl !,,,tJJ 
.-!+ ij:

Uly'-l .:lr-- (:- tdnj, O<l 
"U+; 

.rt_u, gl.r;;.,; t* ,)raLt A*
. c.,h'.ll dr, # ;,,-U!Jl 

"[Jrj;+j Jy; +-: cll ir& J-,LJI ..i aJ , .L-.,y'l 
"c.rll 

*rli 4?L*U i.*:Jt? - e
.L.iJl i Lr"L-dJl:l ;5-t;jltr lL4t )J;-,jJt #-LJl .i, u..J . sl,r:.,. o - \

d,;elr,.rl!.ru.-. ir.. crtir-Jl jrl J, l.o:r, U^ d,,l.LrJl jrl crL+rtlj-.,

L



t( tll .rt {l J-_Pl ,r-}l ,.rli Jp-I,-lJ i ,.u o1_;-rly't .i! t:Jrb i*{I,r, Lj,
..},-+Jl "r,yl .rt:6tryt Jut; DB.rrt (_,) 

"j.:.,1i,,--,-ul j.rla,:-ll i.r^,Jl i,l-,-X fJf ,r; 
^{.iL&Il .}t {_Il^i^ irj

.rB6tl '"*U t-:lF 
lJ_,J i"J**Il c,L:rJlrr-r pl,;u 6_.,U^r . *d,.yl

. q,.tdl ,.:,[.i^4J I

d U-;"u*t .- r*Klt-, ,-rr-Llt J1:.. 6r.ur Jyr*s 4rj r,t .:t!r,.h_ - r
.il-fl| J',LiJl lh*-.,l ,DB .r ;i;, atx r:st J<-:,. Cj.r,, 4:tJt ^i^ . i,.jJt
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