
of P.5ur.rkt 6ify.lc ef|> o1l"\i ft;c S e.;o c,J-t*o g'$i

(A.rt*rr f Jta. .rkt)

t4l.p$ o-t*.ilr .rl, crt" ,gWl ,rgul .|=rL*l r!gJ..i. t-&V ,jsr6dt |-V

"f # 061:;b

:oJ$2

.;-J:;! 6l;_.7l ;Ei k-i JL-i:IJ 5G-,) )fry 
'/-lJ;' t'Lb bi--

6114 ,4.to gL-r-f )ttl.S c:j\ u--b Clr" -,, oJ.J tJ. ,dy6k -+--fl

; ,_iJ, JL.rl .J-:t g 6_ts.p Ji c-45:-x- gala+r s +* !i.F-lil

t. q )) s u,_tji t'l:-r, JV> s c-l-y. t ;4 ;a -[l-l.r Cf )t eo

-tV) J. aJL \o it -;l4,JU" JJ,=,";,1;l ei.tr,.J"-[ [i,.] .51- g-,-l-,lrJ -=q5

s: C.ly.tl .:l,f.y fr^, ev;r 5t-- Ji tt-* C-l-y, s SV s;liu- t'W

)fr \Y1t JL ;t ^s 
(af r d;l)) 6:L-; Jl*"-,ka cst;-l ,jg;- eiL:,.

g 1l 6r;^4L- \o J rie ,t"o )l e5t-.5Lad3 J..ti!.f jl-9 c*l ,1*.,3; s

;- 3 (;l-5,o !. >y-l> c>L- \) oj u: +;Lt J) CIJ -rl:* +- t 4:-U

pH -r :r+ "),U;-; r F-q ,Ji ,t-S olt s n#,)i -,rt -srl7,>; e;Lt

.il. l -\ 4J J-ar.rr IUI e-U .x: 6'3,-rlsl G".h".51-- ;l +i3*i Y1l' ;r

u,-l..,c yl:-o Jjtt! -Y ,.:-)[ tp -:] y,,t) 613,;lt l .5tn;l;! jti



,',ly-l ,,!l* e ,rr ; Ola&i 11Y

,J--;Lu" L r;' 6lE 4;L, )) -t'W y't-r 1l ;4. Of lib s>.-u 6r5.;lJt

u.J j*. ol;a ;":.2.-r J ,?6 Fe # t : Ly ,*tlt ? of .r-rr-J" -Y

')i 
tl-* cll;.1 ;-l;rl c..g- J) g:.,1 JL- \ o ..,-tr )t et' o-f -t .c-,1 .r-i,r.Jr;

of v.-1-Jt 5 JLA)U/,JL:i oJ,i c-I e-li rp)l,i t* y.i;ll.J cr.L- SV

,S_.,l-r"-t+ t '* 
(Feedback) _sf" tly'l J ;:-S € 5tt c1f .f_l}l :.-

J"U:" ,.f5lJ L)* )FJ 5 -V:c-/ rL t.-t-:tr o;;l: otsF AiLb ell rr !_l

Ly) ,e4 '+-i d ,-;--l]jl 
-_r.i-t, 

-,11-2r .tt ,tVH 4ly -r 5t- ,_.,r

.:p eft- |-s el>-, J (,t, J r*-f ,_-.A

:,q{5.5b.31e

.,_f p oVtV _s utlti t'W ,Cf .--l-$ ,r_t"VX.

:aalit

-ii; Slfl J+ t-6-l JUiIJ 5L-;r )_F_f u,-lii t'b,Vl J b)-

,gLr:5 jl 
^_f , --J ;l f )) o-p g L t,.- r' ,Et{.-:* fl 1: plr J oL.5 ,5t->J J 9 -. L / J J-J .9 J v. - J

)- ,-,s J p* !i "i-lil 6ly ,:;f u* o:Li;-l e5[- ,:.--9,r, 6lr'. u;t-
.bt*J .l d-.,L..- -l Jt-.";ta4 JU-l ;lrlr=r c^*-i ..r^:!.f fj) .,ri c.;ij

Ls---.='.-51 Ly ,?-l..1*l o-r-1 JSi;,- e-t 6&15l;l jL-""."^-f b-l;

.15s" .r-"L' l-,,il€-f ,r-t-:-a .gtaal: oJ-J \,";L''^ .5t-g,l: :-t t -iU t:-r i*



1lt 5l-;.s,-l-E .eW y. er;"-,q!,--*

.t-L-z,t-S € Jsf ,t-# -,* ,. aiLb j'-l -,t 3 L-p ,s u-s1G Gl-fi

tt,-: nt !--iEi .-i.L;=" o* y lJ Jtlts J;-; Glt tS-tsy, Lr'-lii raW Jy s

el* -*l )) .-YJt 6Qt"j ;l ,- c,-l j5.." a5 S-:-b *,(! 3 Y,Y.\ ) $).j"

,-ursa,oli a: trL! 3 oI-; u+ ,./-lJi, r-V -b rl e5l-- J-J ,jU* J tJ)G

(Feedback) 6:r)\ rj-r_, .l-l J ,; -6li l+ .irls g!- t-lj 1: -t"J; .rl;,-

,/.lJ;' r-at- 611;,$; J Yi-- , J-p.c-jlK -u13.- .r"b .il.rJ_l J e ll

3L5 1- in,t.!.r5-tal '- -ri*,<Lr^:*-61 .St.-t JLi-- f 3t-U.(S9LJtJ9tvl'

J ,;i tl-f +>-:i -2: J otJ-- ol.,-4.5t-- ;l >ly rgF:,*) J 5t- e-rt -ef

.l-L-+ | o;.-'l1l ,r:r ,)FJ J_l [ .It, J.^lF bJi>* 5L- ;r Ls'_lii ,eV.

,jh-^35 .<;t4.* J .(:t ,*6 ely t> oi-s! ,Lr'-lJi -eW -t 5L- tl :lj*

\.-- J)-r 6 *-ar.r,,-J[,:i il/ ,l ,-;z:yr or,i c*J, eLi.J:-J ol; {.-L.;

-<-_ 4i ,3lr-6 t or; o-fU_f ..rt$ _,, SV,:lgr.a--, .,tJli;..ilr.=-- rt--l

,5-- -,1: ,JV elt.C-t ;K".r.e s--," 1.5tr{'---:ntl fk tSl-t,_SS& 6;+a

ctl '"-. ,--b GJ-f L,lrJ; c-.-,- ,,_,.-li-,i -rrS glf ;t u;;11) or.r ft+l JJ*i

oF ely 5L- ;r o)l s ,t.f olt il ;* lf (>,- il/ ;r .5to o)l -: a-F

-rysl y*L. .-<^-i t,ly' c-e.-,'a5 rb gk-i &JU" J,l +(JL--,1r .(Y) rf .u



.l-r-l ,!t=r e 6,-r- oGlia-

."jf L--)J.9L-.o 1: .-\-j-i o-t_: C-,":t*:: _9r;r sljl J ,J; glj.r J,:i drL-j

jr; rbi -S--t aa, Jr.(Y) df; _tltl*;L- c.,=,- str -i*i Jlj.- 5 -r.;

l-, o-sS 'r3Li,- of _s l-Z d-"-'=,' ilJ/ ;r (6r:.;;L 0) G".L 5t- yr .-,_,11 
_9

t-;f 5l-.gr,ot-! r2rq djJ,_F-lil :r"l,; oFJ J-l L.(o) .t;rlr; iL:.:

.J--l>l> 6l ;j l;5;l:j;u 
"i-l;'ll 

a)l s ,t.-S ;lti' Jr> ;l ,tl C-S F _,, ! 6

)l;-4 o-P :Ji 1r,-r^LJ Ltt-t-;.i -,Jl el;-.,5t-.i;l crl;^. "i-lil 
,.-lljt *.

-^Lj Fy,6lo,_6 :^J/ <-J -rj:b jt:j (o) Jlrt<-a 3 Berg .ty.l-a :4

.r,a) Jli ;L' c-.-; i-rt S>l-r*l1l .;--: l, .i1l J ,F,;or\ c*l ;K.*

: ')1 e-5.llr;,-1r cSrb ,i* .-i*tl 6 Jrr5 .,-lf (Y) ,)lJt<-l 3 Lavado

J"tr -,i-j Ll ,c--:lJ >j- j o,J) 07: 1lr-1 :->; €ll.r-i .5t- JS crlt

J) J+--t+4-A .l_p r:J Or:;-: Clf l.^.-lrA ;,a; elf tt 6f "tLoo

,tr i---. j o)1 , Jl4f ,,'..-q ,ip.,*,-,r- dlj^. J 6;l jS,Vr;,)S 6t,

Ct' Jf b-l;;r 5l-- ./r- .-!u *t : cril q U; 4l"l .i;l-tJ "5tt

u'-lJL )"?ae ,l-\y, i ol.'"- ,a ,-ri .:u -s ln tl 'f t-b f .(1) "u:gU- ,i-lil

.:;lr .5;"+ s t,*t ,Sltef :t t jU : *l o-L.:.l {tli Et :*+ :-*

,,1-* 5C .K-)l-*. _r a-f*:, ,,_S_* 
'flf J. at sln -tl f-t't<"

eJs:..-F-lil a.--n:J1r e5 -.UX,tylil ?=. ot,,K:,,t-91,.c-l oJ-2.-

o:L: r;5 ,+"lll y-- .r"b .:)r;.F_lil ep )l lr-- +(JE;r ,>3;u, SV

,;_l-e tln -tl )t3 ,U-l >f J \ .)-y!/ o)l ef ,t;n 3 (Substrate) G*t



.r-.11 ";::, aS 6taVc o1-J \ ,u,-lJi -eW t-L t*l; ;-'r 1: -9 5t- Jl rl9"

.:il'-.'. p-r-c .t-)r )l ,A.Ji.-r ,J.tS J-+ J F 6l;b .,ii 1 .ijl .!:" r-r'J-,l>

-\ lr+.iljl ;>" --ll,i.:.-\ ,.tB C 5tr Lt'-li-L t'W C-L-es -,Vits Jln il

,A"]!,r:.-r.'-l=^-: - ,F-* oolr -[ gb >l-u; J Lt-Y lr> -tt' J] '>l;l

jl F- lfi L-lF..i-:!.r ;'r v-.1-* -1 .r;)! r,6 Ly.il;l-o 5t-

+ 'tU_* 4y ..,r -ly 
(Soil Sustainability) .51- .gyl-l-! ,, f* gt^rFU

.<-:td"i/ J ,5-:t jbV -:t r-;Yt l; rsr: I t,t*.iUtl" a5 >31..r".,lL;

FLS .f -t'- )) f:+tl A t-#.l ?-- {-J)tJ Sln 'F vbe'. 't')bu'

d.J|.l, F-l ,-!.t-r t-S:lS ii -*: 61r4K r*-h y .51- 4 : 6pJeV

.gfaJL-,;: |itt-f J ,r--lti> yl:-e -iti, /.et' '--/-$ '-'l;l ;r::"' J !/)J

,r-y ii c^*i JL \ o e,-t, e, 6 6;$n 3 Jt*"tka ob-l 'r5 V- alL> 1,

.J-iL,r",,*l

:Ws-t s >l-r

Jt-"-,k.< ;k--l ,J:rl 
":;1) 

,t' y 4;Lb GV)V Cly -,t uJt-L" ,'-l

;lr--i L+;r e-- j; YYo ' 'f-P 1U,1l ;: oS\L"))" aiL''^ '-1; 9Hl (.5.,1!-1

,>1lr-- o--;, ,"it+ .d--l Jl .';l;-J-'\" >3J> ,li Js-r\,-rl;1 3 >-r1r

ot-;: -rtl-a a7;: fl-r- -9 :lrr, oL -,1r .li Flo +5 c--l ll$;L q,: \'/o



.''l ,l ,',LL c rj * OLLia-v'- v -.tut

.Jlt:r a-1 ,_LL:" ;JL-,.,l,Al s!,r-t )l L;Lr ar,-l .5tr .c-l olt; ,tl_tf A,

ole s,z-l u-_t Ly )l ""b. 6l$V.-r-!.f 4-l-,,:j , r-l; dg4j
.z-j:- ,t-t) eWl 1) by) o' ,l ,-ri^r1 J d-J),5l(;il ,5 r-.a;r Y, l; \, 

-11 &i

f , . r:-t-) Cly U_l ;l u"-,..!L,l JLi 1: A U V ;, ,"'L."o .5l, .l:.r*l .c*l

e- (\Ylt. JL- _11) Jt- \ o .i-r- 9 -lr gL-t _r cJU"- Crt +U ;r (;lSia

{J-l ,iLb e-l ely;r .ea-l o)} Ja:r cij .*'.,' s sg;lr_,1B e=., 
ol.-_l

.J-::Scr" r-:J... .: bs-t_l=sfl ,eyJJ,Lr^>J F,& 
"1..;.,lt 

,?-r 4,u,l,f

(3.. ,a.:.!b ,["L:) .51+,5=yr 3 ("ilJl_,, ,J-=.5.-rUj ,..r.Jl ]Lj) F,t, ,36l;-5

J -:;d.iL-e1ll .$ye gjt_ ,.: a,JlL, ))r" +iLt, s>.il J .1ij O_s-* !

ctl ^J-l: J 5l- ,jl-* I -'i olAr*; ,4ihb ;..J,lf-- 4*s "yLlr ,j";jr
,JJ' ,j)l'-<.5r-l rL..-9r, a,J,lL. ))J" n-U.*F Fy,;1+ : ,Sl-Sy-p

.(v) c*,1

cgJn,,.1_i- l.r:l J,_)JS LJr- \fvq JL JlJl-,1r uJt!, j,l Jlf"p.rLt -c

-t Qltt JL.r") oJ-.i sgri u>[i 3r ! et &-_r-] (r erlla a)lL. :y, $L-

'+4 r*r,\+t !..L:.ij a:-lj.-ry- .JJf J-s.f (lra -,L.1) l; c-'

! .rl JL-ri) :JS .*.r, ts* ! n -U J) J) 4. Fl-t- J*i,J JL- _.,, fb
.L-t-S FJ (,*-, ,-"-e ! .i-p rt+) 4V ,*-r Fy, tr I (.r=;r 

'*e
rr .rli)lg:- ,,:-,1 o:tf :lt L* Aln it i.^.*i nJ-: y 6 J-T,_*.i a---U

: ,}"i-)u$,ll:a: -,i.rt--K,- c^- .J , L-l,i !.r:Ji +.-U .,-,:t+



glr :-S dk-I"-" .L-tf -.,ti;jl ot,iL, 6P-M o.- +La[i -tt Gl-SAy

Ola;-:t" L-t-S J.* a--^-Ll a- -f i ,1 f ,-rt^F:51-- -,11 6sl>J{f'

r,i kji dL"-r) e"* )l LG-,| 1;4lr+ e)r r J*,f,Li.5;b7+l j; bG

4jl Y1t t1t- .,>sf ;t+,1 
(Global Positioning System) GPS er:r 1l o>Ll-l

rA r) c-*f JE 6Loii5 jl .L< n;J-i \o 3.gr:.;;L \o U -F P;l 5t-

ul>t-., )_+ ,4Lai \o r) ,-rL-}* 4-t' s ,eV 'iy, -v;) .-v '-;l:,r:k:

ot(:;1, .,-U:5L+ .tK-;-U;i at L^dy- 415.J-j 6f ,;lt'l 9t t) f :)

J-L-:,.l|.; L^-jJ- Gs-s I, er:ss tSVu-P,6;L.rLi )l ,r: s,y' ';r4:

6rl."i .|..1-; J i'-9. ,SWs-; .uf o:so./l- 
"!U f-Q -l ,;-* ,u'f jlta

t) o* r: t^r3;t. Cl.7.-ilr .-r,-rJ gt+lsigimastat tltl lt;l .>Uiil L Lao)l)

.J-: rti=il Student-Nowman-Keuls o j,,11 ;l o:Li;-l ! o.-U

:€"*r I 63Ej

JL-.c.gLan-; f ,t g>tt-: 6l;.4t : .+6 F-y, -\.e;) d by.y eV

(\) J-r-r+ 1> ;->1t Fe !.!; ^.-u J,df Fa ! cll n:-u .s' cs'y

,-*i a-.--U )) e-f F7,J.K "p, ,* 
jl :-..- b j, sln.c-l ou a-il;l

'>r-.. ,':-u sr-l rr 4-r : ,?q Fa -La;) 6F":txt &--:* y E l-n
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J )y. rzJ 4-* l-* a->U t: 4y Ab*ty -rl-r-r[, ,',ll1^ .ty. ,f**

.ts 6rS '1ll'l

o9f ''+s +ili- )J r*'1i.Jtb.,if )1 ,-Sy. +Jl Ol;** t,pl+S ul,ll* -to:(l)olLoi J9.r>

d:^ r;f ey

gll+5,.1iJ9, urc g/m'..,,uo
,i.-i,o !,iJ , ,i.js U ,i J

rl;)r

,!u l,.ai

ef

,J*x q o.rs

dt)r
A gropy ron int errnedium Y./vr Y1/tv \ 1/r^ 1ilY 1

Hordeum bulbosum \ '/ro \ t/
Astragalus adscendens r /rr
Juncus sp. Y/'1Y

Juniperus polycarpos \ r/rr
Meclicago sativa r/Y i 3.55

Acer monspessulanunt r/or
Bromus tomentellus r/, 'r t/tr /rr
Bronrus tectorurn \/ro
Poa bulbosa r/tv /tr Y/ro

e)) J e-f .#t Slt Ll .:y.?i 
"!t oS t-V i) J) f r) .rlL< !i

,Sld-rS:"5f 6-.:E d/-l ! 4-J,! .-Li ortL:r .j.l;*" g .ll.J_6 6\ u1-elb y->W



5Lj I ,eV S*) r;r: car,i-lil :* !-, .-'.rlil ''(--l al a-r'!

,rJy";+lil €:+.-,5 l+ 
";,.-lili 

.lt- Ji 'rL 6 >ss,-/ rtL-il 'rr.,/

.(Y J:.rr) c*l orl$..rLil lr d-r-H.-+-lil a;b' i 5t-..f.5:l.ti'' 'ot.(

op 4iLblr 5L-; Ji.:L t-V t*7''ri,-l;rl ..:-l ;5" "f'-)r;t 
.r(-

:, dly- ,44 FZ)-f,s.)y.L/ 5g;-5 drJ i'+) jl 
-- 

5 -u!

,;i o--ai -,1) -9 o.t^; A;l'':.-: .>l^)l rielil *- Jt'g orJj 6La'uu-: -: oS o;Ut

kl-- e-t-i.(A) +L-.f "i--lil 
5tj;i crt-o oJ-S u-Yi Jl>3>J" cJt^'

SG e.-S ,tl;.- t ';.8 
s ex' tl ln 6 't-or,.r" dL:; ')l..ii''' y-L ..itit-;;

.-1 .tl-; p.; -tln -tl6 J:l: .')l.ji (Y) ,ilJt<''^ l Chaneton JL" 6l; '>;l'tJ

a-F ily ,GJ-f 
"-lt t*y (ly t '>1b .re- rit- l5'tJ s ,? #J

! f., itrr r, dJL- 1r ou 6f c^-- glr,. )l *.lf c-; glr":r 5L-

-r-l>l: erL;l (Y) Jljt<$ 3 Lavado 'c-'il$ SV ,l-S J 6Jl lra :*l'" .t-<^l

-r-r.5 ,-)rlf (o) ;trt(.^ -e Berg ;lf; :lS iS lL- ..:-"' 5B ...*-5 'sl'. 6

,jt -t l-a 1-l elt SV 6tuiL o a,-i , ,J; &)t 'o 
j J[- o' )l ,-e= 6

of ;4;L' c^'; $iJK Clr" ,-sk5t.- -tt ef c^Ll; ;':""o 'rv oL-('- oI:

.(r) c^rf ,t;



, ,1 pl ,',UL q !- ts \:,l-Lja;

o95iys .ild4 r5B 1s J9?f O.t.f 9 ./-l{i J-l.ic OIF +*+.6. :(y) olLc.jr J9.r>

P
(mC/kC)

K
(rneq/100 g)

C
(kg /Cm:)

c
(vo) PH

\t *a $t
g/m3sllv

{eL;

C \/w
b .r.o

a ./n

C./A\.1

b .rwt

A ,/lt\

r/v0

C v/o^

A v/w

b tttv
I /tr

,*t ,--a\ ot
,-t-:' ,-Pa\,35

bb,<t>

(JL>l ib-)P

f=--q J p J*U .5tt 6;ln ,'W olt 6 fi 
--r 

,_f _p ely JS

-r-L 6-U ! "+-t--,ll ;,_l;l 
"[-al-- e-H .(l Jlle) -rit- ,-,;{lil ,921:,"* yb*

,gr3,tt*o J,U A-j,-,1;=" 61; ur,1. !r-.r_,11: c;t-U,.r-: ft+l .iUU,

tjr+15 Clr:t.(r) +L- u;4t5 ;l:,r--u- )*9 r-*lri ,* 
"tr;r 

c;t-

.gt( ;il 9t5 -,r yr+ .!U ,il l"l ,c^-:lJJ 5B JS ,p J Sil g-r &_-r-&

,51-, ,4Jtl" oL,o r, .(l) rb jtJ lJ,_gl+l;)t, rf,tr ;_t;l lr= _,t j,,1r .-5t-

r ,?q c5L"q .:y oL*K,- ,3| s l* JL1; t k;rt Ct 1: .fl-- JrL; ,!ti --t:
ts:.-;t-L:ll ,,-l7li .-\ss,J;L; n 

'S* glf ;r ii C.:. k, "5l-- !i :l_9"

-i'-.t Jly,.r_p ,L.o 1r 5l- t .+t"< 6L-t-i,.,*3 y. J ,y\_n rJi cri-lil t +5

,tr._- _,t ,*i;r .5G -# u:als J"-y) jt ,F- ,S-h :t +t- LF-til o,l.ra J!_

.c-l gf 5t- ,l ii Vs-f :r pl> +L-ye, ,zt-e ;,_l e*;l:y

6-PU c-f -t-a iss J 611 .*:a Sl-e 6 $r./ ,jt-;.J 4.JU" ;-l e-H

dre erjy r;r5:.* .5Li,--Ji.rL ,-F_lylL;t .(l Jy.r+):;lJ .5t--

OsJ :t,_+5 ff- nJ t; 6f aa-;; bl-r,-l r-Ll ,,_l J .tyLf .ll-- ,ggU



or: :t41r 5G ,rJi.rt-. .+-lil lJ" ! .ii;L{ 1r 5L- 67ll ,-f t4

Ur-5 oJ-oL:r c:1e arJtlr;> (o),llrlK-*a SBerg 'r;[ c-LU" (Y 'JL-: J:-te)

e:: t4 ! *-[- J) (\/fo g/cm3) l,a rL:- -.,, 5B 6fV .f t4 J)s 6

ji; c-LJ; -t, G.BG* -.,JtL qf ,r1: clLl-l l1 6it;-,-rilil (tlll g/cm')

.-,:Al.5 lS :4 J ,f )) 'Fy,t-. Of 111''-,1r 'IJ'l oJ'-> 1L{ jr ;ti 5t-

3 y st)r sk-1: rg: .(Y .1L; J:J-) :y lb,ri- s:u\ -h rl 5l-- {"-J'-l

jl ,r5- c-l ;3". 5l.; o- .r"l> .r"L- I g-L .i).; ;-lil s'Jf u>Ll ;)

F-lil 
-y 

5t; +i-.r, -l ,-15 .S! -.,L-; -1r y-l ;: 5t- pH ,.-rt5 
"!'"!r

(1) Jlrll-.l 3 Dahlgren " Jl!, )l kV e-H ''r,-r SV F:Jz s*t'r

:^jt J Lf ..-+-lll +.- Of -t^r./ dLiJ qi#a ;*' e-" 4-2)v )-f v

,l 5G *-F :-- Cf at )y,g ,r* a6t!. !-r' ;t-r* : c+5 ,-r*z

,--.:lrr,, ? Cf 6lr-7,sia ),rc/ r*-b,-l PJ s'"lio JeW J-Vt *;

e-l f .)y'€ .5tj ^: G-li-, /aV' cS;t fJo n++ ;:3 pb A=--9a'. asj-o
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