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1. Vl~flfl'l7LL~::LVI~IW~ .. 
') IV cf"l;' d I I~ ~ ') .dv o..¥ .J 
b'"' 'J'l fl 1 'J "'J fl 't:l 'W 1 b ~ 'il ~ 'J:; bb~ 'l/ 'il'l bbv.J'W(?J 'W.. b iJ 'W b'"' 'J'l fl 1 'J'Vl!Ol (?)'VI 1'll 'W b ~ 'il 'tl''W'il'l ~ 'J ::'J1"lf 

b'tl'1'Jil~'ll'il'l'tl'~ b~!Ol~'J::'W1'l b ~~h~~tl~ ~'J::U'J~'J1~il'W1fl b ~'il~!Ol:; l Vl~'tl'fl'flfl'J~'il1rltJ'iltlU'W~'W~'tl''ll~ .. .. 
(Pl<J::VItl' fl i1'l r!'J1~ ~11"1 qJ 'll 'il'l ~'W 1~ J1 wt~ ::~'W ~'l b D'W bb VI ~'l ~'WJ 1~1n1'J wt~:: L Vi~ 'tl'fl'W fl'J b VI ~1,r'W 
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'i't 'l b 'tl'~ ~ 'tl' ~ 1 'l ri 'J 1 ~ b ~ ~ bb ~ 'll Vl tl 'J :; "if 1 "if 'W ~ 'il tJL 'W ~ 'W ~ U 1 ~ 'W J 1l Vl ~ r! 'J 1 ~ { fl bb ~ :; VI 'J 'l bb VI 'W .. 
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'tl'~'N ~P~'d'l~-E' (91 bbil'I'1:;'Vl~'l'~n'Wb~'fl~ ~ 1 n'l'1 bb fiu \l.J'Vl'l~m:h'd ~'l~ '"~'~ ~'Wdr.l1 b D'W~'fl'~ ~ n'l'1'd'l'~ bb~'W n'l'1 

r.r(9)n'l'1~~ b ~'f) t-ift 'Wfl'l'1tJ'1:;n!lu n'l'1~(9)~'W tfOl~'d'I'VliJ'l b~~'dnu ~'~~ ~P~'d'1vh'Vl~'flr-l'l b D'W~'fl'~vh t Viu'1'1~ • 

vhn'W ~ 'l'W fl'l'1 t-iftJ '1:; t~"lf'W~vh n'W"ll 'fl'l'1'l~!J'1 t 'Wyf'W~ b ih'Vl ~ 1 ~ fl'fl1~~ 1 b u'W1j n'J1j'Vlri'l~f01 :;"lf'd ~ ~ (91 

IPJ')'l~-E' (91 bbil'l l(9)~fl'l'1r.r(9)yJ'l bb~'W~fhVl'W(9)"lJ!JU b "ll \?lyf'W~vl'lfl'W"l!'fl'l'1'l~~'1 ~'lfl'l'1tl'l'Vl'W(9)"l!!JU b "ll \?lfl'l'1 t-if 

~vl'lfl'WtJ'I'tl''l~'l'1t1 'tl':;Yi'fl'W t Vi b vt'Wfl'l fl'l'1 b tJ~ ~'Wbb tJ~'I"l!!l'l'tl'fl'l'V'ln'1'1~"lf'l ~ bb ~:;~'~ bb'd(9)~'fl~f01'lflfl'l'1vl'l 

fl'l'1bfl~\?1'1 bozf'W IPI'd'l~'fl(9)~'tl'~U'1ru'lJ!l'I~'W ~fl~rn:;fl~'fl'lfl'l~ '1'd~ 1tJfl'luf01r.r~~'W1 ~'l'W~'IIPI~bb~:; . .. .. 
1'~'Wn'1'1~ 'll'WUn'1'1~bil~~tJ'1:;b'V'lru t'Wbb1Pi~:;u~b'drn1~ (Singh and Dhillon. 2004) L(9)~~'d1tJn'l'1 

tlTVl'W(9)'lJ'flU b 'lJ l?lvf'W~vl'lfl'Wil~ ~ t-ifn'l'1~'l'1'df01l\ln (91 b~'liJ~ ~'l'tl'\?11 (Global Positioning System) ~'I b D'W 

'1:;UUfl'l'1 ~'W'Vl'l~'l bb 'Vl'W'I bb~:;tJ'l'Yl'l'l~'d~ (91'1') b Vi~~ l(9)~ t-if~PJ~'WIPI'd'l~ ~'tl''l IPJ')'l~~'l') IPI~'W'ff'W;ey'l~ IPI'd'l~ .. 
b~~'~l?l'1'1'tl''l ~'l'tl''l~'l'1t1 t-ifu'fln~'lbb'Vl-..!'1 L(9)~tfll?l L'War~ t'W'1:;(P)'u~PJ'd'l~tlfl~'fl'~ 10-20 b~\?1'1 bD'W'1:;uu~ .. .. 
~'fl'l'fl'll"l~~qjqj'llli(9)'l'd b'Yi~~ GPS t 'Wfl'l'1'Yl'1'lU~'I~Phl\ln(9)U'Wyf'W~'d l~fl'fl~'l'I\Jfl~'fl'l ~'fl~~~1~ 

'tl''l~'l'1tltJ'l~'lb~'l~'1:;UuiJ~ ~'l'tl'l?l1'tl''l'1'tl''Wb'Yl~ (Geography Information System) 1~(91~\?1'1'1 'Vl~'fl 

'fl'lf01f01:;'1.J'l'1:;uu GPS b ~'l~'ltJ'1:;~nl?l1-iinu fl'l'1~'l'1'df01 bb~:;n'l'1vl'l bb~'W~ 'Vl~'flfl'l'1~'l'1'df01'1:;~:;1 n~ t 'W • 
fl'l'1\?l~'I'Vl ~ (9)'Vl~'fll?l~'~l\ln (91 bb~'W~ fl'l'V'ltl'l~'Yl'l'l'fl'lfl'l~ 'Vl~'flfl'l'V'ltl'l~ (91'1') b Vi~~ b ~'fl.W'l1 u b u'W~'fl~ ~ . .. 
tJ'l b ~'l t 'W'1:;uu GIS ( ~'W~fl~fl'l~P~ b 'Yl~P~ t 'W t ~~'fl'dfl'l~bb~:;fl~'tl''l'1'tl''Wb 'Yl ~fl'l~PJI?l:;1''W'fl'flfl ~'Vl'lrJ'Ylm~~ .. .. .. 
U'1'V'l'l, 2552) ~'I bU'W'1:;UU~'fl'flfl bbUU b~'fl t Vi bb'tl'(9)'1~fl~rn:;'ll!l'l~'fl~~ t 'W'1U bbUU 1Pi'l'l1 bozf'W ~'fl~ ~ 

'U 'U cu cu 

'Yl'l'l~'l'W~'I bb'd(9)~'fl~ bb~:;wr'V'lmfl'1 (Environmental Information) 1~bbfl ~'fl~~'Yl'l'l~'l'W'Yl-r'V'lmfl'1~'W J1 .. 
bb~:;th 1ii '1')~ ~'l~'fl ~~'Yl'l'l ~'l'W ~\?11th bb~ :;~PJ')'l~'Vl ~'lfl'Vl~'l~'Yl'l'l~'dfl'l'V'l 'fl'lf01f01:;'tl''l~ 'l'1tl'Vl~'l~ .. 
'1'd~~'lfl'l'1~ (91 l?l'l~ bb ~ :;r.r(9)fl'l'1~ ~l\l~~ b n (91~'\.J t 'W~'l bb'd (9)~'fl ~ b D'W~'W ~'fl ~ ~'Yl'l'l ~'l'W 'tl''ln'l'1rn'I.Jlfl~P~ .. .. 
(Infrastructure Information) 1~bbfl ~'l'fi'l'W'd~IPI'd'l~'tl':;(9)')fl\Pi!l~'W~~ l'Y1'11"1Yl'Yl 1Ylvh J'ltJ'1:;tJ'l bb~:; • 
bl"l~'fl~'l~~(9)~qjqj'lrn!l!ltl'fl bD'W~'W ~'fl~~~~'W'Vl~'fl~'YlfiU'W~~'W (Cadastral Information) 1~bbfl 

'll'flUb 'll l?l~P~'d'lmU'Wb~'l'll'fl'l t'W~~'W 'Vl~'flfl'1'1~~'Ylt~~'W bb~:;n'l'1~P~'dU ~P~~fl'l'1 t-if~~'W bD'W~'W ~'fl~~ . .. 
b~'1~~flf01bb~:;~'ll"l~ (Socio-Economic Information) 1~bbfl ~'fl~~~b~m~'fl'lnUtJ'1:;"lf'l"lf'W 'Vl~'flb~'1~~flf01 

fl'l'1U'1:;fl!lU'fl'l~'V'l fl'l'1Yl'lfl'W fl'l'1fl'1:;f01'l~~'d'll'fl'IU'1:;"lf'lfl'1 '1'l~1~tJ'1:;"lf'lfl'l'1 'fl'lf01'1'd~fl'l 

~~tJ1'~'Wn'1'1~ t'W"lf~"lf'W 'Vl~'fl~P~'d'lm~'fl bD'W~'W ( n'l-6'~. 2541) • 
'W'fl flf01'lfliifl'l'1'tl'~'l'IIPI'd'l~ tY'I~'W'lJ'fl'lfl'l'1 t-if~ ~'W fl'l'1~ ~'W'lvf'W~fl'l'1vl'lfl'W t Vl'lJ'fl'l'1'l~!)'1 t 'W 

vf'W~ bb ~:;fl'l'1U~'Vl'l'1r.r (91 fl'l'1"lf~"lf'W fl 'l'1r.r (9)vl'l bb~'W"lf~"lf'W fl'fl1~~'l b D'W fl'1:;U 'd'W fl'l'1'Vlri'l~ ~ tJ '1:; t ~"lfoWb ~'f) • • 
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tJ.9.~p~f1~l ~LlJftt·.m t-Lt,~LlJ@~b1. tt~:!Lttb1., ~1~~lJ~~P.lJ, t-@ll.~LlJ~~~LlJ ?1.j1., ~Lttb1.LJ:b,~f1.~?1.l ~~P.lJ, 

1111:!~~LlJ~~~LlJ:!~,, Lb1.fuLJ.I1lJt-@ll.[,~lJ, IAfu~ L~IA~!i@ll.N~f1.111., 111., ~t-:1, :!~lJ tt 1Af1.Mt-~, 11m, fl,tb1.:!L~~, t, ..., ,.., f'6 F F ,., oF !'& lP' ~ lti~ ,.., F ,f' .~~ ~ 

n. 
~LlJlJL~t-@~, 1111:!~t-_0-~lJ~~P.lJ,t-@ll.~@f1.[JmLt,~ ~1~L~t-~t-~1 tt@~,t-~ ~~IOblJ,~~t-:l~t-:1 ~lJL~~IA 

I " I I 

@~ 111A:!~lJ~t':l ~ft~t-~, ~ f1 ,, t,~ t-@ ll.g,?t~tt» ttLt, ~ t-~tt t,~ J.. t-L~ 11@lJ:!~ fb~ t-@t-@ll.~ft~t-~, t,~ ~ L~:!~lJ~LlJ 
n. ~. b 

11m, f1~111.:!L~~, t,~LlJ ~Je1L@t-@~t-~ ~, ~Lttb1.LJ:b, 1Af1.Mf1., MLlJ'~lJJe1:!~,, Lb1.1 uLJ.11:!~L!~LttL~lJL~t-@f1., lJLtt .P tit ,., lti I ttil._ F ,F ('g ,.., f" 

t-L ~ @ft'tt ~, ~ LJl.tt~~g.~lJL ~ M~ IA~L lJ ~ ~~LlJ:!~ ,, ~~ P.lJ, ~LlJ ftL ~ t-LIAIAL111AI1~~?1.~t-~, ~ li @~ 

t-@,ltLilU 11A.Il~LI'1.Lt-:l:~mURtllA.~~LI'1. 11 '0 ~ pprotr p tr 

b b b 

~ LJl.tt~~g.~lJL ~ ~lA:!~ ,, L [blJ~lJ 11~LlJ~ ~ ~r,p.;:~~t-~b1.t-LIA[,f1. ,, lJ~?tlJ, :!~?1.~ t-@ll.~J:l.tt~ m~;:~ ,, 
0 0 

~f1.~MLlJ'~I1,1-! tt~:!Lttb1., ~ lJl.~lJ~ fb~LlJtt~~, t-~~LlJ~lJLb1.t-~lJ~ Ltt ttL~t-~b1.~LlJ'f1.l Lb1.fuLJ.~ ~, ~ l @~:!~ 
b n. 

L[l.IAf1.M:!~,WI.lJLIAIAf1.Mt-Lt,b1.:!~~ II. m@ll.t-Lt,~LlJft, M ft~ttLt,~ 111., tt, 1Af1.Mf1., ?1.9-ttJl.:!~,, m, ~11@Jl.~t-:111~1A I F ..F '=7 0 F' ,F I <:'9 4 lti 4• t.F ,F <:'9 tlt ,.., F 

f1.Lt-~t,fbb1.lJLb1.L~f1.tt, ~ l t-~~,, gggz IJ?tl ft~?tf·m t-@ll.~,,;:~M@~, L,tt~lJ~~LlJt-~~1~?1.~?1.l f1.~~tJ.9.~1 :!~fb 

~l ~LlJ~ftt':I,,LiA~~~LlJ:!~,, t-~ fb,, ~L~~!i@~ftL~LiA~~t-~~1 LiA~~~LlJ~t':llJL~ ~ft~ftl ~LlJ't-@~t,~~, 

~~~t-@ll.f1.Lt-~t,fbb1.:!~,1f1.9.tt9.~r,~?t~t-@~ Wl.lll.1~ ,, ~LlJ~~L!~LttL~:!~~~1f11 ?1.[;}, ttL[,~ ~t-~ .. ?1.~?1.['3,, 

t-@ll.tt,,:!~M@M,LftP.lJ~ .. ~LlJt-~~11Af1.Mf1., d1P.L~t-@ll.tt, L[l.~lJL~M~IAftlJt-@rl;:~,, ~,,~ ~LlJ~~~LlJ . F ~ .P ,., F r <h ltit... , ..., ,.., h" ,.., 

;:~n?t~LiA?t~ ~t-@~, Lil1.m LJ. r,~,m_v;:~,m_yt-~~ l L~ mLr,~;:~,, f1.V.tt9.t-@ll.ttt,~?tr,~~~LlJ tt@?t:!~fb~:=~fb 0 0 0 

~LlJ t-@ll.f1.L~f1.~?1.11f11 ?1.,1-!~ 11[,~ t-L ~@~1 LiA:!~lJ L!~L ttL~~~~ LlJ':! ~ ,WI.Jl.LJl.:!~ fb~ LlJ't-~ftl f1.Lt-f1.!J., L)!l 
n. 

~LlJlJLb1.t-~ ft~t-@~;:~~,, t-@11.!:1 L[b~lJL ~M~IA?t,.k!t-@J:b:!~,, ~,, ~ ~LlJ~~~LlJftl t-LIA[,ft ,, Lb1.LP.lJ~ ~LlJ 

n. 
11,1-!ftL~t':ltt~t-:1~~1 ft~t-@lJLttftM ~,Eot-L~@~1 !:1 L[b~lJWM~IAft,.k!t-@J:b:!~,, ~,, ~ ~LlJ~~~LlJ@~, t,L~lJt-~ 

"' 0 0 

n. ~ ~ 

~ft~t-~, ~ tt @~ftL~ 1111:!~~l ;:~~L!~L ttL~ t-3 t-@ ~r, ~~, ~~~t-@ll.f1.Lt-~t,fbb1.t-~ t-@~~ lJ f1~LlJ~Lb1.~11~LlJ:!~ ,, 

f1.9.tt9.?tt-:~,, L iA~~;: ~~LlJ t-~ tt t,~ ~~~ LlJ'ftLt-~ t,fbb1.11,Vt,L~lJ t-~Lb1.fu LJ.Il.1~ ,,ft,V ttt,~;:~~~ l t-~~ttLt,~ t-~~ ,, 
~LlJ:!~,,f1.L~lJ~b1.?1.[J ,~l ~LlJ ~~ P.lJ, ~LlJLiA~?t~t-@ll.ttt,~~ ~1 MLlJ'~ t-@,ft~t-@ ll.ft~LiA?t~ ~fb,V t,~~, ~ 

n. ~ 

t-~~~IA, @11.@?1.~, Lft@M, 1Af1.Mt-~, ~ tt@ll.ftL~ 1111:!~9., ;:~,, .. ft~ftt-:1,, t-@ll.tt,,:!~M@M ,LftP.lJ~, ~LlJt-~~11Af1.M 'C:7 ;:tJ l'li 0 F F ,F I'& 11i('g 'C;;7 I I f" ~ J> ..., F ,F 

~,, ~l f1.~LiA?1.~~~1A~Lb1.fuLJ.Il.1~,,~LlJf1.l ?1.@~~, 11_E.~LlJ?th~l1_tb~@~, ft~~t-~fb ,, ~II., 11@11.:!~,, t-fbb1.,,L~ I I I I 

t-~ ~ ,, ~LlJ ?1., !Aft Mt-~, ~ li@ II. ftL~ 1111:! ~9., ~ L lJ ?tm t-H: t-~ftt-~ ~ L P.lJ ~ ~L lJ ?1., ?1. ftt-~ ?1.9. tt9.t-@ ll.t-@~ ~ lJ f1 <hF ,f' lti lti('g lti I &=rtf' ':: d> ':: ,.., 



LL'tl::'J::Uufhvn.J(P)ii1LL'Vlfl'lu'Wvf-wT'tln (Global Positioning System) :l-l1L~'fl:l-l ltJ'Ifl'WLfl(P)LU'W "f11'JLmWI'J 

~LLa.J'Wth" (Precision Farming) ~'IVI:I-l1tltl'l f11'J'Yhf11'JLf1~\PI'J.fl1tJ l~~'fl:l-l'tl'tf1'J'i'f'WLYII"l~~:;yh LVI L'J1 
" 

YI'J1UU qjVI1 LL'tl ::'6'f1:1-l1'Jt!LL fi1 "llU qjVI11~'fltl1'1t1 f1 ~'fl'l tJ f1 I'K'J'flti1'1 L ozf'W f11'JtJ.ruth'l r~ru 'tf:l-lU~"ll'fl'l ~'W 
" q q 

LL'tl::r.r (P)f11'J~'lfl Vl LVI :l-l1::'tf:l-l nu 'i'ffl1'1"l"ll'fl'l LL tJ 'tl'IU'tlf1~'6~ ~'WLL tJ 'J 1 tJL 'WLL~'tl::\?11 LL Vlfl'l"ll'fl'l LL tJ 'tl'l 
" 

f11'Jr.r(P)'Yh Lbt:-J'W~'J1tl LL tJ 'tl'l Vl~'fl f11'J'tf~1'1~1'W~'fl ~ 'tl L~'lyf'W~ ~'I L UWff'W~P~'fl'WL~:I-l ~'W~ ~1 ~qj"ll'fl'lf11'J 
'i'f~1'1~'fl ~ 'tl L~'lyf'W~a:lUYJU1YI'flti1'1:1-l1f1l 'Wf11'Jr:i Lrl'J1::~ f1'J::U'J'Wf11'J\'K (PI ~'W l ~ l 'W'I1'Wr:ir.rtJ LL 'tl :;~ ro.J'W1f11'J 

Lf1~ ~P~'J LL'tl::r.r (PI f11'JYJ-r'l"l t1 1f1'Jn'J'J:I-l'lf1~ L Uow!ltl1'1:1-l1f1 

' ~1V1-ru f11'JU 'J::tJ f1 <Pi'L-lh Yl r1 l 'W l 'tl ~fl il 'tf1'J 'i'f'W L Yll"l (Geo-lnformatics . " Technology) L~'fl 

'tf'I!U'tf'W'Wf11'J\'K (PI ~'W l ~ l 'Wf11'JU 'tlf1~'6 tJ f1 \'K'J!Jti1'1 tl1'J'J LL 'tl :;r~ru:; (2553) 1~Yhf11'J~1'J'J~ LL ~::f11'J 
q " 

~ ro.~-w1'J::uu ~1-w~!J:I-l 'tl L~'lvf-w~ L~'fl t-if'tf11u'tf-w-wn1'J\'K(P)~'W t~ t-wn1'JtJ'tlnn~'Jtl 1 ~~1V1-ru Lf1~\PI'Jf1'J tow 6$ cu q 'lJ 

r.r'IVIrJ (PILL 'l"l~ ~'IU'J::f1!JU ~'Jtl ( 1) .ff-w~'fl:l-l'tlVI~f1 Vl:l-l1tltl'l .ff-w~'fl:l-l 'tl~L-ifLL'i'f(P)'I~f1~ ru::YJ1'1 ~1'Wf11tl.fl1'1"l 
" " 

LL'tl::~'fl:l-l'tl~'Wj ~ L ~tJ'J~'fl'l LL'tl::a:l t:-J'tl L(P)tJ ~P~'J'I ~'flf11'Jr:i Lri'J1::~ ri'J1:1-l L u-w 1 tJ1~~1VI-run1'JU'tlf1f1~'JtJ 1 ~Low 
" " 

r.r'IVIrJ (PILL 'l"l ~ 1~ LL ti 'lf'W(P) f11'J L-iftJ<J:; T tJ'lf'W~ ~'WLL tJ 'tl'ltJ 'tlf1 n ~'JtJ 1 ~ ~ n~ ru::n1 tJ.fl1'1"l LL 'tl::'i'f.fl1'1"l.flil 
" " 

tJ 
~..:::a. Q...l Q...lt,t Q/ &' t t&'IV 

'J::LYJI"l; 'lf'W(P)(P)'W 'J:;(P)Uri'J1:1-l~'l LL~::ri'J1:1-l~1(P)'lf'W "ll'fl~'tlYI'J'I"ltl'lf1'J'W1; YI1'1'W1 LL'tl::LL'Vl'tl'I'W1 'tlf1~ru:; 

flil'fl1f111"1; tJ~:1-J1twJ1vJ'W 'fl\l.JVI.flil rl'J1:1-l~'W LL'tl::LL'i'f'ILL(P)(P) ~1f1~'W~'fl:l-l'tltlf1oW11tJ'fl~U1tJ'tftl1'Wf11'JtW cu q CJJ Ill cu 

f11'JU~f1 LL'tl::f11'Jt:-J~\Pif1~'Jtl 1 ~l -wr.r'IVIrJ (PILL 'l"l~ 'fl~U1tl~f1~ ru::YJ1'1f11tl.fl1'1"l~'i'f'fl(P) rl~'fl'lflU'tftl1'Wf11'JtW 

f11'JU'tlf1f1~'Jtl 1 ~l -wr.r'IVIrJ(P) LL 'l"l~ ~'Jtl f11'Jr:i Lri'J1:;~ LL'tl::Lb'i'f(P)'I t:-J'tl~'fl:l-l'tll 'Wb~'lyf'W~ ~'JtJ'J::UU 'tf1'J'i'f'WL Yll"l 
" " 

~1VI-run1'JtJ'J::~n~P~1-ifLYI r1 l 'W l'tl~~il'i'f1'J'i'f'WLYII"l (Geo-lnformatics Technology) l'Wf11'J~ro.J'W1 

~1'W~ 'f)~~ L ~ 'floW11 tJL-iftJ 'J:: T tl'lf'WL 'W~ 1'W f11'Jr.r (PI f11'JYI-r'l"l tJ 1 f1 'J LL 'tl :;') 1'1 Lbt:-J'W f11'J L-iftJ 'J:: T tl'lf'W~ ~'W 

I'K'J!ltl1'1 Li'W LL'I"l~'l"l'J'Jru (2547) L-ifLYJ r~ Tow L'tl~flil'tf1'J'i'f'WL YJI"IL 'Wf11'J~f1~1'JtJ Lb uun1'J L tJ~tJ'WLL U'tl'l LL'tl:: 
" " 

m1:1-J L Vl:l-l1::'tf:l-l"ll'fl'l f11'J L-if~ ~'WL ~'flf11'J Lf1~~P~'J"ll'fl'l'lf:l-l'lf'WU'W~'i'f'l th-wil'l LLa.JL t1 LL~::th-wn::LVI~tJ'I Lba.JL t1 
q " 

Vl'tl'J'I ii1U'tlU'fl'i'f~ 'fl1 Lfl'fl fj'!J (PI r.r'IVIrJ(P) L~tJ'Il Vla.J l(P)tJ'Yhf11'J~1'J'J~ LflU~'fl:l-l 'tl ~ ro.J'W1~1'W~'fl:l-l~f11'J L-if 
" ..s " 

~ ~'W bb~ ::f11'Jtl'fl rl'J'fl'l~ ~'W"ll'fl'lih-wil'l Lba.JL tl Lb ~ ::th'Wf1:; b VI~ tl'l bLa.JL tlVI ~'J'Il Vl!ltll 'W'JU ~1'W~'fl :1-l 'tl L ~'I cu cu eta \J 

.J' .d .d.o:::i .Q I '11 .d 0 '? ~ 'J,1 .J' 6(''11 ~ G(' 
'l"l'WYI YJ :1-l ~P~1 'J1'1 'fl'J'J t11nu 1 tJ"ll !l'l bb~P~ 'tl :;u 1-w L 'l"l !l'W 1 b tJ b'iJ 'W"ll !l ~ 'tl'l"l ow ~1-w Lb 'tl:; b '6 L iJ-w Lb 'W'JYI1'1 bow f11'J 

')1'1 Lbt:-J'W~ro.I'W1f11'J L-if~~'W L ~'flb~:l-l rltwfl1'1"l~r:i~P~L Vl'lf1') b"lJ1a:l ri'J1:1-l bU'W!ltl~~i-w L~'fl'tl(P)t:-J~f1'J::YIU~'fl . " 
~'ILL 'J (PI ~'fl :l-ln'J'J:I-l'lf1 ~ 'W'fl n~1nrl1~r.r (P)'Yh bbt:-J'W~ f11'J L-iftJ 'J:: T tJ'lf'W~ ~ow bb 'tl ::n1'Jtl'fl ri'J'fl'l~ ~'W"ll 'fl'lth-wil'l 

bLa.JL tl LL 'tl::th'Wf1:; L'Vl~tl'l Lba.JL tlVI 'tl'J'I® f1 ~') tJ 
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LlJ~'jtJJl'l (2551) 1~tJ<j:;tJn~1-ih'Vl~ 1tJ 1~~Jl~~'l'j~tJb'Vli"Tb~'fl~fltJ'l'j:;UUfl'l'jU~fl~"lfbbUU 1 ~ 
q "' "' 

Vla..ltJbi'1tJtJ"ll'fl'l"lf'l') b "lJ 'l bvJ'ltJ fl'lfl :;nl 'f)~ 3'1 ~ ~ fl'j::'VJU \Pl!ltJ~ a-.1 'ltwa-.1 ') ~~')Jl 'l~"ll 'fl'IU 'l1il bb ~:; ~ ru ~a..! U~"ll 'fl'l 
q ":.:! q 

~tJ u~b'JtwvftJ~~mf'lti'flm~htJVItJ'fl'l"ll'l'Jfl~'l'l VI:I-J~ 3 ~:vi'JtJtJ~'I 'fl.ba:l'fl'l '"l.bb:I-Jeffi'l~'fltJ 1(P]mnu 
q "' "' 

~'fla..l~'jtJ bbUU fl'l'j'Vh 1 ~VIa..ltJbi'1tJtJ ~'l bb VltJ'I vftJ~ bb~::"ll'flU b"ll~ bb U~'l1 ~VIa..ltJbi'1tJtJ ~'ltJ')tJ 10 bbU ~'I ~3'1 cu cu q q 

'j:;tJ::b ')~'lyf'l~'l'l 1-10 U 'j')a-.1 ~'l~'l bb VltJ'IthtJ"ll'fl'l bfltJ ~'jfl'j 1(P]tJ loiibbUU ~'flU tl'la..lbb~:; b~~'fl'lil'flfhVItJ(P] 

vhl(P]~'JtJ (P]'l'J b YitJ a-~ ( GPS) ~'fla..~~vY'IVIa-.1 (P]t!fltJ'la..!'l~ \?J..ltJ'l b uw•ntJ~'fla-.1 ~ b~'I'VftJ~ bb~::~'fla-.1 ~'fl'j'jtJ'l~U'ltJ 
cu cu oa cu cu 

l tJ'j:;uu ~'l'j~tJb 'Vll"f'Vl'l'ln~ l"f'l~~4 ( Gl s) b ~'fl L-ii?J b~'j'l::lhb~::'fl~U'ltJ ~fltJ ru::vftJ~ bb~:;<jtJ bb UUfl'l'jYh 
"' "' 

1 ~VI a..~tJ bi'1 tJtJ ~'l a..~u '"~~ tJ'Vl 'l'l fl 1 tJJl 1~ bb ~ ::~'Jn 1~ "ll 'fl'I'VftJ~ ~ 'fl a-~~ IP11 'fl tl 'l'l ~tJ t1 fl b flu l tJ bb tJ ~'11 ~ 
q "' "' 

VI a..~tJ bi'1 tJtJ~vf'l~'l'll tJ'j ::tJ:; b 'J~'l\Pl'l'l 01 b ~'fltJ'l a-~ 1?J b~'j'l::~ ~ ru ~a-~ u~U'l'IU 'j:;fl'l'j~U'IU'flfl ~'J 'la..l'fl (Pia-l 
q I q q 

~a..!\J'jru"ll'fl'l~tJ1~bbfi tJl]n~tJ'l~tJ (pH) ~tJ'Vl~tJ1'~tJ (OM) 1tJ1~'jb'"/tJ (N) ~'fl~~'fl{~ (P) 1~bb'Vl~b~tJa..~ 

( K) bb ~::~'J'la-.1 ~'la..!'l'jtJl tJfl'l'j bb ~flb tJ~ tJtJ'!J'j:;'"/ ( CEC) tJ'flfl'"l'lflllrhtJ~a..~'ltwa..!'J~~'JJl'l~"ll'fl'IU 'l1ill tJ 
q 

bb tJ ~'l~yf'l~'l'll tJ'j::tJ ::\Pl'l'!"'l 1~t1 n?J b~'j'l::VIi(PJ tJ l-iifl'j<ja..!?Jfi~'fla..! ~n'l~ b~'l IP11 b ~"ll ~'J a-~ nu~'fl a-~~ 3 PGS I cu cu cu 

vY'Ill~'J'la..!-ffa..~~tJTI'j:;VI~'l'l'j:;tJ:: b 'J~'l~vf'l~'l'l"ll'fl'l bb tJ~'I1 ~VI a..!tJbi'1tJtJnu ~ru~a..~u~"l!'fl'l~tJ bb~::tJ~a..~'lru 
q q 

a-.11 ~~1n 1~ "ll 'fl'IU 11il ~ b tJ ~ tJ tJ bb tJ ~'~1 tJl tJ bb tJ ~'~~yf'~ ~'l'~ ~ 1a..~ 'j:: tJ:: b 1 ~ 1 \Pi 1'111~ \] n ~n tJ 1 ~') tJ n 'l'j 

7J b~'j'l:;~~a..~fl'l'jtJ(P]t!'fltJ b~'~ b~tJ ~'~'"~'lflfl'l'j~fltJ'l ~'J'la..~-ffa..~~tJ'fi'j::VI~'l'~'j:;tJ:: b'J~'l~yf'~~'l'l"ll'fl'~ bb tJ~'I1 ~ 

Vla..!tJbi'1tJtJnutJ~a..~'lrua..~'J~~'Jn'l~"ll'fl'IU'l1il ~<jtJ1~~'l'j::tJ ::b'J~'l~ b Vla..!'l::~a..~l tJfl'l'jVIa..!tJbi'1tJtJbb tJ ~'ltJ~n 
q q q cu 

~yf'l~'l'l"ll'fl'l bb tJ ~'11 ~VI a..!tJbi'1 tJtJnU ~ru ~a..!U~"ll'fl'l ~tJ ~<jtJ 1~~'l'j:;tJ:; b 'J~'l~ b VI a..!'l::~a..~l tJ fl'l'jVIa..!tJbi'1tJtJ 
q q q q 

bbtJ~'ItJ~n~"lfl tJ'j:;uu 1 ~VIa..~tJbi'1tJtJ~'J'j bUtJ~ bbU~'I'j::tJ::b'J~'l 5 tJ 
"' q 

rh 1fi (2554) 

~tl 'ltJJl'l~ 'Vl'l'l ~ 'ltJ bl"f'jtJ ~fl '"1--ff'l ~ a-.1 "lJ 'fl'l~a..l"lftJ bb ~:; ~{') bi'fltJ ~Jl'l~"ll'fl'lvftJ~ fl 'l'j l oiitJ 'j:; 1 tJ"l(oW~ ~tJ 

'Vl{~ tJ 1 n <jtJ 11il bb ~ ::n 'l'j b ntJ ~'j 'j') a-~ ~'~vftJ~ n 'l'jvh 1 ~ b ~'fltJ ~'fl tJ~ 3'1!l til tJ U'"/'"lutJ 'j') a..~vY'I?J b~'j'l ::~ 
"' q 

~'f)~~ b~'lvrtJ~ ~')tJ u'"/~tJ bb ~:: d'fltJ 1 "ll'Vl'l'l ~'ltJfl 'ltJn'l~"ll 'fl'lvftJ~ bb ~ ::~n1~ bl"f'jtJ ~n'"l--ff'l ~a-~ bb ~:: 

~{') bi'fltJ "lJ 'fl'l"lfa-.1 "lftJ l tJ 'Vf tJ~VI :1-J thtJ ~:;tJ fl a-.1 'I~ ill ba:l 'fl'l'"/'fl a-lb ~"lf'j bb "lJ ')'I VI~ ')'I~ 'j:;U 'l'l ~'l 'D'l'j ill { ii 
q cu q ~ 

tJ<j::"lf'l~tJ 1~ tJtJ<j::"lf'l"lftJ ~11 ~'13'1~ntJ ru::'Vl'l'l fl'ltJJl'l~ b UtJb "ll ~llb 1 ~"TiJvftJ~ ~'ll tJ b "ll ~VI ~'J'I~ 'j:;u 'l'l bb ~:; 
"' 

"lf'l 'JU 'ltJ3'1 n 'l'j'Vh 1 ~ b ~ 'fltJ ~'fl tJ bb u u tK'I b~ a-~ ~vh ntJa..~ 1 b u tJ b'J ~ 'loii'ltJ 'ltJ fi 'fl l Vi b n (PI~~ fl 'j ::'Vl u \Pl!l 

'Vl{~mfl'jn'j'ja..!"lf'l~ bb~::fl'l'j bfltJ~'j l tJ'j::tJ::m'J ~'l,rtJ~'I1~3'1n'l'jtJ'l b'fl'l'j::uu b'Vl ~ 1 tJ 1~~\l~~'l'j~tJb'Vli"T 

a..~'ll-iib~'fl')'l'l bb~tJfl'l'j L-iiu'jdtJ"lfiJ~~tJ 
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?.l".i'lfl".iru (2556) 1~r.rt?lvh bbv.J'W~".i'l~ mJ~"l bb~~~ ~'W'l~'l'W~'tl~~".i'l~ bb tJ~"l bb~~fl'l".ir.rt?lvh bbv.J'W~ 
fl'l".i L-iftJ".i~ l~"lfll~~'W l 'W~'W~Lr~".i"lfl'l".i-rm~hl'l b ~'tl~".i~ bba.j"ll'tl"l bb~'W~'W l 'W~'W~~a.~J1 bba.j'tf~"l'l r.r"l'VI1't?l 

q 

'Vl'l"l ~'l'Wbi"T".i~~n~ --ff"l r~a.~"IJ'tl"l"lfa.~"lf'Wbb ~~r~-r'J b~'f)'W 'tffl'l~"IJ'f)"J~'W~n'l".i t-ifu".id~"lf-w~ ~'W ~'f) a.~ ~'Vl'l"l br~ a:l 
~ q ~ 

bb~~fl'l~fl'l~"IJ'tl"l ~'W ~'tla.l~'Vl'l"l'tffl'l~fl~ I"T'l'tfl?l{ ~'tla.l~'tffl'l~'tl'lfl'll"l"IJ'tl"l bb\PJ~~~'W~ lt?l~~U~'ll 'Wbb\PJ~~ 
~ ~ ~ 

.J'.d (}I .J'.d1 &'I G./ Q/ II cf. .J'.d d IV 6,) ~~ 
~'W'Vl~flb'J'W~'W'Vl~a.l'W'l bba.l'tf~"l'l ~"l'VI'Jt?l bba.J~'f)._'J'tf'f)'Wb U'W~'W'Vl "1 3-1 ri'J'la.l~'lt?l"lf'W'tf"l bb~~ b'W".i~~~b 'J~'l'tiUU 

• I ~ 

~~'l'Wa.J'l'Vln~a.~J'la:ln'l".iun".in~'W~a.~'lnn~'l~'f)~~~ 5 u'lb~'tl'W'la.~'lL-iftJ".i~ t~"lftll'Wn'l".ivhn'W Lt?lmQ~'l~ 
q q q q 

'f)~'l"l~"ll 'W~'W~~a.~J'lu"lil'tl ~ bb~~~'WlJ'l'W ~'W~a:l ~'lt?l-6''1-J"IJ'f)"J~'W~~._'J a:luqj'VI'lfl'l".i"lf~~'l"l~"l'Vl~'l~"IJ'f)._'J 

~'W bri'tl"l~'lfl~'W~tK"ln''-i'l<J l'Wtl 2545 br~mu'W~'W~u'l1ila.~'lfi'f1'W bb\Plt~mb~htn"l b~'f1'W'la.~'ll-ifl'Wfl'l".itJ~n 
~ ~ 

'tl'l'VI'l".i l 'WU~a.J'lilla.J'lfl bb~~'VI'lfl'VI~"l~'lfl b flu b~~'Ja:lfl'l".i bv.J'l bi"TWlf'lfl~'l'J l ~ t?l'VI~'tl"ll'Wtl'l~'tl'tlfl~'lfl bb tJ ~"l 

vh lVJ'tfn 1 b~~'D'll?l'tl'l'VI'l".i~'lfl ~'Wa.J'lfl~"li'W fl'l".ir.rt?lfl'l".i"ll'tl"l b n~ l?l".ifl".itK"ln~'l<J~"l b ~"ll Vi~'Wb~'tla.~ t 'Vl".ia.J b ~<J 
~ ·:.~ q 

~"li'W bb 'W'J'Vl 'l"ll 'W n1".ir.r t?1 n'l".i bb tJ ~"lu ~n~"lfl 'W~'W~ tK"l n~'l'J ~'l b u'I-J~'f)._'J a:la.~ 1 \?l".ifl'l".i t 'Wn 'l".i'tl'W-rn~~'W 
~ q 

bozf'W fl'l".itJ ~fl~"lfl?l'lmb 'W<J".i~tKu ~<Ja.~ nu fl'l".itJ ~n'VIn"'1 bbe-J n b ~'tl ~ t?l fl'l".i"lf~~'l"l~"l'Vl ~'l~"ll'tl"l ~'W bb~ ~ l 'W 
~ ~ ·:.~ 

fl'l".ir.rt?lfl'l".i bi"T~"lf'lfl~"lf"ll'tl"l bfl~ l?l".ifl".i ri<J".i L-if'i'J!jn'l".i 1 t~n~u 'VI~'tl.ffu ~"ll tJl 'W~'W b ~'tl~ t?lfl'l".i~tlJ b~~n'l~ 

'tl'l'VI'l".i~"lf~'ln ~'W ti'<J bbt?l"l ti'<J~'tf"l bU'W~"lf~tJ~mb~<J'i't"lV.J~~\Pl'f) r~ru'tfa.~u~'Vl'l"l br!a:l"ll'tl"l ~'W l 'W~'W~~m!1 
~ q q 

3. "ll'flU b "ll~fl'l"3Afl~'l 

Lr~".i"l n1".id~ ~r.rt?lvh bbv.J'W~".i'l~ bb tJ~"l bb 'tf t?l"l ~n~ ru~n'l~fl'l~~'W~ \Pl't!~"lfb~"T".i~ ~n~ 'iJ brl".i'l~~ 

rlill'tfa.JU~~'W l 'W~'W~Yhfl'W"IJ'tl"l".i'lW""~".i l '1-J~'W~lr!".i"lfl'l".i-rn~J'l b~'tl~".i~ bba.j"IJ'tl"l bb~'W~'W rl".i't!U rl~a.J~'W~ 
q 6J q 

3 r.r"l'VI1't?l tJ".i~fl't!U 1tJ~<J~ r.r"l'VI1't?lb~~"l".i'l~ ~'W~~a.~J1~1 (ih'WVJ<J~'VImnu'l L"lf ~'l'W<J'Wr~-r<Jb~'tl'W 207 
q 

r~-r<J b~'tl'W bb~~ih'WVi<J~'VIa.J'lfl ~'l'W<J'Wr~-r<J b~'tl'W 27 r~-r<J b~'tl'W) r.r"l'VI1't?l~~ru t ~n ~'W~~a.~J'lu'lt?l (U'l'W 
q q 

' 
'VIaY'Wbb'tf<J"l ~'l'W<J'Wr~-r<J b~'tl'W 50 r~-r<J b~'f)'W ii'l'W'W"lfbYitJ'W ~'l'W<J'Wr~-r<J b~'tl'W 50 r~-r<J b~'tl'W) bb~~r.r"l'VI1' t?l 

q 
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~d'l~.o::iil ~i'l~O V.o:S Q/.c:!j i.1 &'ao t Q/0 1 

~\PI";i(Pl\PI\1 ~a..lhl'l'tl ('l.J'lhlhl'l\PI~ fD/'lhl'Jhlrt";i'Jb";i'ilh! 191 rt";i'Jb";i'ilhl bb'tl~ 'l.J'lhlhl'l'tl \PI'l'l.J'tlhl'l'VIa..lhl 'il'lbfi'EJYl'l 

ti'tl'l r.r~wr (Pl~\PI";i~\Piti' r.J'lh!'Jh!r~-r'J b~'ilhl 233 r~-r'J b~'ilhl) ";i'Ja..~ 758 r~-r'J b~'ilhl b ~'il'J'l~fl";j'f)'l.J bbhl'JYJ'l~ bb'tl~ 

<;itl bb uu~-a-(Pl b fD/h!L hlfl'l";i'W 1 V.J 'tl fl'l<;j'J brt";i'l~'VI'1 tltl<;i~tl fl ~P~1~~'l'VI-ruu.ruu ";i~'VI~'il~ ~hl'ltrh!~vhfl'l";i b fl~ (PI";j 
" q q 

";i'Ja..l()~.w'l1tir.r(Plvl'l'tl~ l hlbbV.Jhl~ b ~'il'l.J'ilfl'6'ffl'l~fl'l";i l~vrhl~ bb'tl~vl'lfl'l";j~fl~'l'6'ffl'l~-ff~ r~a..~ bl"l<;i~~nfD/ "ll'il~ 

";i'l~!J<;i bb'tl ~tl ";j~ ba:'lh!'6'ffl'l~ '6'f\l'lhl fl'l";iru fl'l";i V.J~ \P!Yl'l~ fl'l";i b fl~ \PI";i"lJ'f)~ b fl~ (PI";jfl";j vrhl~vl'lflhl 'i'l'fl'l~"ll'il~ ~').,! 

Ut1J'VI'l"ll'il~ bfl~ (PI";jfl";j L hlbbiPi'tl~vrhl~ ";i'Ja..~~~tl<;i~ba:'lh!r~'J'la..~ b 'VIa..~'l~'6'fa..~ bb'tl~IPlfltJfl'l~"lJ'El~Yl·zal"f";j~~nfD/~ 

~'l ~ qj"ll'il~vrhl~lrt<;i~ fl'l";i"! l(PltJ a:l '6'fa..~ ~ ~ ~'lhl~ 1 fl'l";i'J 1~ bbV.Jh!ti ~flYl'lf l Vi b 'VIa-l 1 ~'6'fa..~ n-u fl'ltlfl'l~"ll 'il~vrhl~ 
fD/~'IhtJ'tl(PlUf1 1'VI'l bb'tl~~h!Ylhll hl~'lhlfl'l";ir.r(Plfl'l";i l hlbbti'tl~ b ~1~tl'tlfll hlfl'ltlmr~ 1~ 

·~ q " 

4. tJIJlt"ltl'l~~'~~ 
q 

1. b~'flr.r(Plvl'li?'lhl~'ila..l'tlfl'l";i l~tl<;i~ ltJ'lfoW~~hl bb'tl~~~hl";i'ltlbbti'tl~ 
""' " 

.&~ ~ d' d ~G,>.J'.d .J'.d 
2. b ~'f) Y'lfl~'l bb'tl~'J brt";i'l~'VI '6'ffl'l~Yl'l~ brta-.1 bb'tl~fl'ltlfl'l~ (Plh! b hl~h!Yl bb'tl~~h!Yl b fl~(PI";jfl";j";ia-.1 "ll'il~ 

";i'l~!J<;i L hlbbiPi'tl~~mr'l 
3. b ~'il~fl~'l'6'ffl'l~ bl"l<;i~ i?flfD/ bb'tl~.ff~ r~a..~ <;i'Ja..~()~<;j~'l.J'l.Jfl'l";i~h!'VJ bb'tl~'il'hl-rm~hJ'l~h!J'l 

""' " q 

Q/ '11 .J' .d 0 ~ .,:::.. d"i.l .d .d ').1 .d 
5.1 fl'l";i~~hl'l";i~'l.J'l.Ji?'lhl"ll'ila..l'tlb~~~h!Yl'6'f'l";j'Jf0/ (Pi(Pl\PI'la-.1 bb'tl~'Jbrt";i'l~'VI"lJ'ila..l'tlYlbfltl'J"lJ'il~ b~'il 

""' " " 
~ ~ hl 1 ";j ~'l.J u ~'lhl ~'f) a-~ 'tl b ~~ vrhl~ ~'l'VI-ru l ~'f) ~'l.J 1 tJ '6'ffl 1~ vr hl~ b ~ 1 ~tl 'tl fl r~ 'J 1 a-~ 'tl'l (Pl-a-h!"ll 'il~vrhl~ 

~ " " 
r~ru'6'fa..~u~"ll'El~~'hl fl'l";i l~tl<;i~ LtJ'lfil~~'hll'hlufD/fD/u'hl bb'Vl'6'i~J'l ~'Eltl'El'l~PltJ 'lftl(P]Yl'lfti'tlfl bb'tl~~'Ela..~'tl~'hl1 ~ 

q q cu q,t cu 

b~tl'J~'il~ b'lfhl ~'lbb'VIf.J~'VIa.ithhl \lhlhl Yl'l~J'l "lJ'il'l.Jb"ll\Pifl'l";iUflrt";i'il~ bU'hl~h!l(PltJU";i~tlfl\PI1~bYlrt L'hlh~ 
" q 

iJ 5:'1 '6'f'l<;i'6'fh! b Yll"f ( Geo-informatics technology) ~~tl <;i~fl'il'l.J ~'J tJ <;i~'l.J'l.J '6'f'l<;i'6'fh! b Yli"!Yl'l~iJa:'ll"!'l'6'f\PI { 

(Geographic Information System: GIS) <;i~'l.J'l.Jrl'l'VIh!(Pl~fl(Pl~'lbb'VIf.J~uh!trh!L'tlfl (Global Positioning 

System: GPS) ~~rl' b~'iltJ'l";i~'l.J'l.J~'l'hl~'il~'tlb~~vr'hl~~~~'hl'limn L~tl<;idms'hl1'hlfl'l";j~fl~'l 'El~'l.J'ltJ 

bb'tl~fJ brt";i'l~~~'ila..l'tl b ~'ill~l hlfl'l";i'l.J~'VI'l";ir.r(Plfl'l";i bb'tl~'J'l~ bbV.Jhlfl'l";i l~tJ<;jdtJ'lfoW~ ~hl~ b'VIa..l'l~'6'fa..l \PI'tl'EJ(PlfD/h! 
" 

5.2 'il'ilflbb'l.J'l.J bb'tl~~ ~hl'l~'lhl~'il~'tl~ b~tJ'J~'il~fl'l.J";j~'l.J'l.Jfl'l";iV.J~IPIYl'lf"ll'il~ bfl~ (PI";jfl";j l hlb "ll\Pivrhl~ 

~fl~ 'l b~ a-.1 ~hlfD/ 'l fl fl 'l";i ~'l";i 'JfO/ bb 'tl ~~a-.1 b fl 'lJ bb 'lJ 'lJ '6'f'EJ'l.J \1 'l a-.1 ~ b ~ tJ 'J~ 'f)~ n 'lJ ";j ~'l.J 'lJ fl 'l";i V.J ~ ~P~Yl 'lf"ll 'f)~ vrhl ~ 
q 
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LL~~~I"lf'JL~!lkl "1 ~"1 L(9l~i!m.J~ 1?1-:Jn'ti'l'd'J.!'un L-ifLDkiLL kl'dYl'l'l L kl fl'l'j ~ (91 L~!l fl~kl~ L flu rPJ'd!l~h'l~kl LL~~ 
"' 

L-ifL Dkl~'lklifm . .J ~ ~'lVlfu'J LI"J'j'l~~ LL~~'d'l'l LL~kl L-iftJ 'j~ t ~"lf'W~ ~kl L Vi L Vl ~'l ~'tU.J nu l"lill~mr~'ll!l'l~kl 
~ "' q 

~ fl ~ ill~fl 'l ~fl 'l'W ~t.l~ LL ~ ~ L D kl J'lkl if !l ~ ~~L-ifl k1 fl 'l 'jfJ L I"J'j'l ~~ ~ fl ~fl'l'W 'll !1-:JYJ "lfL~'j~ JflfGJ~ ~'l ~qj 'll !l'l 

.J' d')' ' '?. I 
'WkiYl LI"J'j'Jfl'l'j"1 ~!l bu 

5.3 fl'l'j ~fl~'ll"l ill~~U~'ll!l'l ~kiLL~~ LLkl'd Lil~fl'l'j L tJ~ ~kiLL U~'ll"lill ~~U~'ll!l'l ~kl~l-'ifl klfl'l'j 
q q 

L 'W'l~U~flYJ"lf ~(91 L~!lfl~kl~ LrlU rPJ'd!l~'l'l ~kl l(91~ ~(91 L~!lfltGJ'lflif!l~ ~ LL UU~!JUfl'l~ tGJ'lfl~Wrhfl'l'j~'l'j'"JfGJ 
"' "' 

LL~~Lflu rPJ'd!l ~'l'l ~kltGJ'lflLL tJ ~'l L 'W'l~tJ ~flLL uu 'j'"J~ (composite sampling) LL ~~u~ L 'dill~kl~lfl~ L~~'l~ 

1a.J1~L-ifl kl fl'l'j Lfl'r:l ~'j Vl~!lflfl'jtJ fl')klfGJ'lflfl'l'j L fl~ ~'jfl'j'j~-w!l~~~(91 (~kl~tl'l L ~!lfJ LI"J'j'l~~~~U~Yl'l'l 
"' q 

fl'l~fl'l'W l~LLfl Lif'fl~kl (soil texture) LL~~I"l'd'l~Vlkl'lLL'Wkl'j'"J~ (bulk density, BD) LL~~ L-iffl'l'jLtlU 

rPJ'd!l~'l'l~kiLLUU'j'"J~ (composite sampling) L ~!lfl'l'jfJ LI"J'j'l~~~~U~Yl'l'l Ll"l~'ll!l'l~kl ~~U~Yl'l'lLI"l~ 

'J LI"J'j'l~~ l~LLfi pH ~kiY1~~1'~t"J (organic matter, OM) 'V'J!l~'V'J!lf~~ LDkltJ'j~ l~"lfkl"l~ (available P, 

avai.P) l'WLLYl~L"S~~ (exchangeable K) l(9l~fl'l'jfJLI"J'j'l~~ pH L-if'fi'~'j'l'chkl'll!l'l~ki:J'l 1:1 'tf'dklfl'l'j 

fJLI"J'j'l~~ OM L-if'J~fl'l'j'lJ!J'l walkley Black lklfl'l'jfJLI"J'j'l~~Vl'l available P LL~~~ro.Jkl'l~~'d~ 

ammonium molybdate. antimony potassium tartrate ascorbic acid Vl~'ltGJ'lfl~kl'fi'lkll"l'd'l~Lii~iikl'll!l'l 

P ~'d~ spectrophotometer L-ifJ'lm~n(91 NH40Ac 1 M pH 7 Lklfl'l'jfJLI"J'j'l~~ exch.K !i'lkll"l'd'lmii~iikl 

'll!l'l K LklrPJ'd!l~'l'l~'d~ Flame photometer LL~~ L-if Atomic absorption spectrophotometer l(91~ 

Vl !l'l tJ D U~ fl 'l 'j ~ kl LL ~ ~q ~ fl '11"1 fJ"lf'lYl f-w ~ 'l fl 'j ~kl LL ~ ~~'l LL'd (91 ~!l ~ 1"1 ill~~~~ fl 'j'j ~ fl 'l'j L fl ~ ~ 'j 

~vn'JYJm~~ LL3-JL~ 

5.5 fl'l'j~ ro.Jkl'l'j~tJU L~~ fl L-if~'lkl~'l'j~kiLYl ~L~'l~kl~ !l!lfl LL uu LL~~~ ro.Jkl'l'j~UU L~~fl L-if~'lkl 

~'l'j~kiL Yl m~'l~kl~ ~~'l~'l'jfl L~~fl L-ifLL~~LL~(9l'l ~~i!!l~ ~~'l-:)61 ~ L ~~'dnUi!!l~ ~'ll!l'l Lfl~ ~'jfl'j'j'l~ 
"' J "' 

LLU~'l l"lrn~~u~ ~kl "lftJ(91Yl"lf "1~"1 L ~!) "C ViVl'!.l'd~'l'lkl~ L~~'di!!l'l~'l~'l'jfl "C-ifL tlklu'j~ t~"lfkl1 klfl'l'j'"J'l'l LL~kl 
q 

LL ~ ~~~ u ~klkl n 1 'j rP1 (91 ~kl L tOJ ~ 'lkl n 'l'j L-iftJ 'j ~ 1 ~ "lf'W~ ~kl LL ~ ~fl 'l'j L oifYJ f-w ~ 1 fl 'j ~kl L ~ m1 1 n 'l'j L fl~ ~'j~ 
q 

L Vl ~ 1~~~ L(91 mhn 'l'j'fl !l fl LL u u LL ~ ~~ ro.Jkl 'l'j ~u u L~ ~ fl L-if~ 'lkl ~'l'j~kiL Yl ~ L~'l~kl~ ~ ~'l ~ 'l'jflvl'l'l'lkl 

~')~fltJ'j~tJU ~'l'j~kiL Yl ~Yl'l'lfli"l ~'1~~1' l(91~ 3-J-:JVl1''l L Vi L Dkl'j~tJU LU (91 ~'l~'l'jfi'J.!'l L ii'li!!l~ ~ l~Vl~'l~ 
"' q "' 
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f1'l~fl'l'¥'4"ll'fJ'I~'J.JYil~ 

5 .6 n'l~lilm~'l~fl'l'¥'4 bl"l~~~n~GJbb~:;-ff-:~~~ ~'f)~~n1~ L-ifth:; L~"lf'll"ll'fJ-:~~vhn'J.J th:;1'~n'l~vh 

n 1~ b n~ \?!~ bb ~:;~'f)~~~ 'l'J.J n 1 ~r.r (?] vh bbt:-J'J.J "lf~ "lf'j.J bb ~ :;n 1~u~ 'Vl 1 ~ n1 ~u n ~ ~'fJ-:~ Y '1-J"lf~"lf'j.J Lt?l ~ Y-if 
" q q 

bb'l.J'l.J~'fJ'l.Jtl'l~bb'l.J'l.JU~'l~Ut?l (Close-ended questions) bb~:;i.J~'lmUt?l (Open- ended questions) ~'fl~~ 

~ bnu~'d'l.J~'d~ 1~~GJ'lf1fl'l~~'J.J'l~~GJ::t~mh 1tJ1'h~~'l::~~'fJ~~~'d~ 1 tJ~ bbf1~~'C{1 b ~~GJ~tl b~'flu~~m~~n~ru:: 
" " " 
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