
wallJI 
:i..J . ~ ·'I ~L:....u :i..Jcl jll .a....,..w1 w ·- ·'I ·.< ~ :i..J .. . W:,..JI ~ .. .J~ ...-3 y ... .J .. ~ ~..)A: .•.. .Y ~ . 
~ ·· ~ "U) · ··-'1 , lil'JI w ::i..J 0 ·--'1 -o.u.......'JI · t1 :i ~ l~l.J ~ l)---A 0 ~ U:!~ .J 0 J.J -~ (.)-4 _JJ r- 0 

' .• ,yo ,o. _.ro) ~.:.JL:!_,J.....-. ~.J~ ·~b_,....._JI J_,_.ill wL...il:....a ~.Jf4fi •(-:;ji,;jll 

4.!L....a~J ~_}I oJyJ4 :i.cJ.JJ.o.ll (~1~-l ~) U.l.h,JI J~ ~ _; .()::&.jr:):. 
r3.;--ll) ~Jill 0""1_,_..:.. ~ 0"4 ~ w; .(r .. v -r .. 1) 0:!-"-:t:iJ.... ~~J -o.Jfo 

~I ~t:l.i'jl ~ ~.JJ (~~~ oJWIJ EC (.5""!~1 ~jill 4..;...J-l •pH ~J.J~I 
·- .. U.~I Jy..=-J 

'- 1.·:1 "l:i. i! :i.....~l :i..J 0 ·--'1 -o.u.......'JI tl ·l · · ti:JI ~ .l ·i 'l:illl ~ i (.$""'"" '-<r' _.»l r..r _ _,......,.... _JJ ~....):!,~ U:! 0 0 .J (..) ~ J 

-~~~ -o~ ~J'll :UL....a'jl _; 4........1J w41JIJ ~jill )tS..I ~J.J.WI wli.....:..ll F 
~I 0_,J.....-. o-ll-:j (.,$-l_;.....:i w; .s.u.......'JI o1\ f"l~l )~'!. ~I .)'JI ~ u-&J4J 

~ ~~J •(OM) ~~~ o.lWI ~J (EC) ~jill ~_,1.. ~ ~ tlii) ~! '-:$~1 
w I~LJ ·· :i..J .~11 'l....::..:.. · .. :L-\:l.i'jl i.lll · J:;..l · .:i..J ·"·'I pH · . · J.J f' 0 ~ .J"' (..)"""J ~ (':" To:"' • • • .) 0 (.)-4 .J"' ~ 

uJ:. o •) 4.bji.JI u4_,::u....JI ~ .J~'il (':" LJ:!~I · ~ J_,ill wlih.. u...~_,s ~ .J~'JI 
~ w; .~jill ~L....::..:.. ~ (Ajr:):. '·. ,vo) ~WI u4~1J ~t:l.i'jl oJ4jl (A/ 
~4J 4.bji.JIJ 4. :.,9.;, i..ll ~_,::u....JI (':" (L:$_,.l..u) .J.fiWI ~4 ~y.a....ll o~':ll 4.!L.) 

.o.u.......'JI o1\ U..o ~WI w4~1 (':" (YJU:L.) ~I 
•pH ~.;_;~1 ~_;.11 •(.;1..1_,..... J.;.i r.::......Jo:W.JS • .:;:_».JI •.;i.:it':/1 <!a.;_;) ~~ ~..1.4.....i :~t.::.i.. ..::..L.J.s 

.ll:!L.l¥1 ~l:i.l) ·~~ ~..1LA ( EC) ~~.;+SJI ~j:JI 4_;..1 · 
: ~.lWI : • 'J .;i 

Rasmussen & ) ~~I o~'ll ~ ~~~ o.lWI u-o ~jill 0_iJ::.-a .w.y 

~ f"-':!-'-"w~l &J (Bulluck et al., 2002) ~jill pH~~ _;liJ (Collins,1991 
0~ c}YJ (Wolf et al., 2004) f"-':!-'-"w~l 0_iJ::.-a ~.i! Ji .l::.SL:...l ~ •w4.ill c'W:J'J ~lS 

.(USEPA, 1979) ~jill~ ~lill c)L.'JI 
~_; ~ bWcl (4.!~ o.ll..} ~y.a.JI o.lWI %£ .-ro ~ u...~fill '-:$~ 
u...~_,sll ~~~ o.lWI )_fo....l ufo. ui ~J •u~l :£..b.yJ (C:N ~) f'WI Jl~l 
L.... ~ oq :UL.I •[:j 0 l..:...:i.J '1 ,:i..J .~II ~ ~~- -'1 -<1 .~II ,_ T • • L.tA ~\..c 

y>C ~ >-'"' . _.»l .JJ . .. J .J"' '4" ~ I J"' ~ Y ..JA 

L:!~ wJ) u!-J ~Wll wl~l _;J '~J'JI WI~ ~I wJj'll ~JY U..o %r ·-' o 

J~ · \.lll U... -<1! ·~ ·i ·.<.. ,o/oA-'1" · ~ w'J.~ ·~ U... .ell ~ ~>-'"' (..), - (..) ~J ~....):!,~ 0 (..) ~>-'"' 

uJ-!fliJ ~Jill ~L....::..:.. ~ uJJ'il u.la..4J .w.yJ •cJL1.ll w....~fill u-o ~~ ~J -oft 

Lb.y>J ~~fill ~J ~_,.6.}1 WJY:.J ~jill ~YJ C:N ~J ~I WJj'!.IJ 

.(Stephen & Florian, 2003) u~l 
:UL....al · ~Lc w'!. ~ .!1\.lA · fo. L....l!c ~~ .ll...u.JI · wwWI oJl.i:......l ~ • l)---A .. (..) - '-:$ (.)-4 • 

- .L · ~~ ~'11 · o<.> .~1 :i..Jo' 'I ul!L.'!.I oJlcl ~'llA •w ·')1 (..}--:!..~"" u--c . .. (..)-'> (..)~ .. _ _,........ • • 0 0- J J.J 
.l.-a..l- t:. ... 'JI ~1~1 :i..J6.:i......'!.l · 0<~ •-'1 -~ 0 '1 ° ·--'1 .ll...u.JI I.Jlil ·~ ~ •wwWI . r-- .. . . U>-'"'J 1 J'""" (.,$_,......,.... ... u . .. . 
,4_!L.'jl ~ oY:.4-> '-:$~1 -lWI ~~ ..l!cJ ·~Jill~ Y:.4-JI ~.lll ) ~.J'JI :UL.'jl 
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Wolf et al., ) u~l ~ lJ-4 4---o~':l ~~~~ ~u.JI .J~ i..l+.lJ u.Jj'lt .ill Ji; a....i).3 

•4\.ill ul:l4i\l ~_;b uc I"~ ul ~~~ o~WI u~ lJ-4 ~WI u Jj)ll ~J . (2004 
u\.!L....;,j/1 0-- ~~~~ uly....l.JI F ~l.fo .(Mazur, 1996) o~ ~I.Ji:l Ji ·~) 
) ~.lx.All :;~~~ ~L..:.:.J ~_;b uc ~ .:U::.Sb.JI ~J ·~~~J ~.lx.All :;~)\J ~WI 
~I ~jlll ~U:.J ~ ui ~J (Johnston, 2004) 1"~\:l~l ~ ~Jb.ll ~~I 
':l.J 'c---""IJ JS..L.! ~ljlll u':l~ Uh:>..JJ ·~~~~-:;~WI l;~ ~La! J.l_;b uc .J~ Ji 
~ ~ _,.JI ~I ~I J~ J lJ-4 jll •~ J ~ ~I...AJI ~~~ :;~WI ~ 0:!-! 4.....~ .ij)U:. ~ _; 

.(Vetterlein & Hiittl, 1999; Delschen, and Necker 1996) 
:i.__W~I I - .:. II . :L..c I~ 0 • ' :;~~ ·~ :i.J- ·--11 •~WI ~ - .. - U"" ~ (..)-" _,...::...o ~ y JA J c>=>J . -~ 
• ..l.J •• , .. WI • ~ · J~ ltJw .-.\..u.\1 • • I~ ~L...:i .~ :i.J -~11 ~w · .. ~11 (..)-" -Y J <:::""" .J Y" UA 1.$" .J . ~ ~ <...,?r .~ - -~ J 

:i..J - ·--'1 :;~WI JS,..:;.:; :i..J1 • :ILJ ,-.j\ '':/I ·Lt.:..... · ..• 1 • :i laS ,:i..J -~~~ · · .11 'WI .-: .. 11 _ _,......... -'T" .J -~ ~ ~ '-;!-' -~ ~ ,.,r ...s~ 

Delorme, 20~1; Celano et al.;) ~jlll ~ ~_,l.J:!-!.J.fi.:!..JI ..6~ 4.....j)UI-.iji...1JI .J~ 

JS..L.! ~~~ •~WI lJ-4 ~jlll ,._sjh.o W9.fJ:!J (2000- Bokman & Balland, 1990 
•.r-I.J)I ~I.J ,~I.J)I ..:,t 2;a·,lt .ill.lS..J ·~Jlll ~_,l~IJ ,:l_p..u.JI uJ_;.l:JI ~ ~t.....i 
:;~WI · :i..J -~'1 . - -L~ 1~ • ,. ~11 ,:i..Jcl )I uWk.JI . ~ U)W..I · 1. :~ ... 1.... 

(.)A . .? i..S~ .)_,...... ~ yy (,? .J .. .J - '-F (.)A ~ ~ J 

.(Delorme,2001; Delas & Mlot,1983; Cornillon,2001) ~~~ 
~.J (Wolf et al.,2004) ~~-~WI.J J~..llllJ-4 ~ ~jlll ~ ~~~ •~WI ~ 
~lifi.JI.J .~4JI :;~WI ,._sjh.o ~~~~I ~~I-~~~ u':/J3u:. ;;~t.;j C" ~~~ji 
~\..i..JI ~ ~ '-:?~ ~~~~ '-:?~1 ~~L! (Boliglowa & Glen,2003) ~~~ 

.(ISU, 2003) u4i\l yUl ~t.....~l ~~~~ 
. :4.!\~i.J ~~ ~~ =·4-i~ 

--s)W.:..L ,:i..J~ .u:..\.:il '1~1 . -'-'1 · .. < - .. . .J 1 ~ :i..J- ·--'1 ·~~~ ut.:...:i . .. . .J ,_,r ~ ...r.:-"Y.J '..S~ ~ C""J ... ~ 
'-:?~1 ~L............JilJ-4 ~ tl~i Jt.-:l.....l 0i ~ ,~4-JI ~_;bj ''-:?~~ ~~~ .J~ 
.J---'-""li.JI iiSJ uly....i;/1 u4kc ~.J ~jlll ~l;~I.J ~~I.J ~_,l~l ~t.....:..:JI ~ 

:~J ~~ --s~ ..illiu .~1~1 
.:i..J ::11 :i..Uw · .. •II '~I · I~ - ·--11 ~~~ t · •(:; ;;_._,1 ~· .~ .... ~ c>=>J ~ ~ '-:?_,......... J-l ..):l-' .) 

-:i..:Jlll ~l;~l ~~I~~ ,._s~l ~~~ ~L..:.:.J ,._s~ ~t:;·;;...,1.J~• 
. -~ :i..J~I ~~~ 0~~1 U: l..iA :i..J. ·--11 -~ ··~-11 ·~I ..l.J~· ~ r..r- .. - .. .. .. C" 'ii"'"'.J J .. ~ ~ y .. 

. :i.J.:..\:ll;/1 I~ 1 · .ts.a_j\ :i..J ::11 u\ ... 
.. . • ~ "'r"' J ._? .J:!-'U 

~~ d-li~.J .l\_JA - '~ 
__g :i.__W~I ~w · .. •II 1 • · -~t........::.. · · ) :i..u.J,. :i.J • I~ ~I ~ : .j ··'I -' r...s-- .. .. .. J - .. ~ ~ ~ <:'"""JA ... .Y ~ . ~,yw 

Y-Y"- ~I .l.... t!JA) ~.JY" ~ .ij)l .:U::.S~ ~I.J)I ~I w~l .fiy ~ (' JJ~ 
'OJ~ 'I' • • V-'1' • .\ ~1_,.. J)l;.. (4-I.J~ ~) 1...6\.h:ll ~I.Jj ~ ~ •(ui_Jill ~ 

.(Mars )~I~ ~1-l.!) ~.J 
.(Jackson, 1967) ~I.J)I ~ :i..Jjlll ~~~.J ~l;j!.ill J.;b,:ill 0:!-!:! (') J.J~ ... 

~.~ (%)~~~ 

~' 
~~ (mg/Kg Soil) 

w=l= ..:J.... J..:.J :.J dS/m 
pH K p N - •] ~ ~ EC !!...- 0 

• '£ '\ '1\, v n £v,r 'o,'\i 
'' 0/\ 

/\,0 ''"" r,rr i,ov 
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' t 

~_,... ,~1.)_,...._11 J_,ill w~ W.....>!-"_,5. '0:J..»:ll '.Jt:i:'JI W.J.J :~~~ oJ.A....~I -Y 

~ 
u 

12.89 

22.03 

21.17 

• 'I' r.! .J J.J~ ~ ~ JSJ ~~I ~ jlll 
.(Jackson, 1967 ) ~_,....;:..,JI o~ ~~~ J.:b,:JI 0.!-!:! :('1') J.J~ 

jl M ~ ~ 
,-.._ 

0 ~ _§ ::c: u~ 0 
.,.., 

'~ ,~' ~ 0 "' 0 z C/l 0... 
~ "' '"0 

~ u ~ '---' .lt.......ll.;~ 0 

39.47 12.66 2.20 2.34 1.78 6.02 7.30 .;U,i .!..;.; 

64.79 10.72 0.28 0.47 1.71 2.36 6.94 ~..»: 

u..._,.,....s 
44.06 12.34 1.21 0.37 1.21 2.17 8.55 . J.;.i .:.~.ilL 

I 

w)\.J.J ,wi.J~ ~~ ,~1 ~lyWI wlcl.b.ill ~ 1'~1 :~~~ ~ -r 
r-:le C" ()~/ub' .. ,yo ,o. , 'I' o) .)1........ JSJ wyji.....o ~.J~.J ,(~_,....;= o~i) u)l..k... 

~ ~)t! ~ ~ ~)t! ~)11 ~)t! ~.J ,~I.J)I ~ ) ~ r.j.J~ .)L...., r..;1 .UL:.) 

~ (o/oi • ~_,.h.J) ~_,....;:..,JI o~'JI ~~ ,~ 0C (""'A • ~ ..6~ ~_r..:.i.ll ~J 
wU .J..l.ll <.::= .JjJ , 'I' • • V- 'I' • • i ~ JA ~ ~ .)I?"-! ( ~.J o JY:.) wU .J..l.ll ~I .Jj 

,~_:r...J ~ JS ~ ..6_,1:..:.. ~J ~.J ,.h:J\ u..i\ )c. c..Sft'JIJ ~.J..l.ll ~ (""' 1'. 4.9~ 
r..j.J LJ-4 4....~1· w41= w~.J ('1' ('\'I', fA=~~j ~I ~L......) ..6.:.. JS.l 1'1', '\ J~.J 
u)l..k... :i...i t.i.. ,wu ..l.ll .1~ -. :...•11 · l:i - .)~1 ~ -'1 . _g • • - ~ ..bii:i.lw .J .J .) c-.J ~- Cl.J ~ -" c..r ~J . - .J - . 

: 1'1~4 (r..;~l r.j.Jl411 ~1) .)Al.;JI C" ~L.JI r..;_,....;:..,JI ~I 
w~':ll JL...uSI ~ 1 '11 · .. ~.Q.) t~ .:u.....:.u... ~~ ~.::&(N 4..;!L..:. o~ ' •. . ' . I,S'-' J u::--:- r.s- - .J .. .J 

. . wU .J..l.ll 0:!fo ~ .l! C" ~WI.J 
.~I.Jjll ~ A/K20 ~L..:. o.l:...J n • - ~~·.J)I ~A/ P20s ~L..:. o.l:..J n • -

:~~IJ ~ls:-1.).!1 - t 

;u..k.., JS ~ .J~ JS u-- w4lll J..? ~jlll u-- w~ hi~ :~ji.ll ~~~ ~ -\ 
.~1.\:~.J (""'Y' JS ~.J J~l ~ ~ ~ ~j.J (~'1' .-\ o) .J.J~I jL.::.:ill ¥ LJ-4 

o.)L....ll- EC ~'-!.~I ~_;:JI- pH ~.J.J~I r.!yl: ~\:ill w4b-JI U"Y£l 
.h..........J ~ wi.....J.fi::..l.ll o.).J~ r..;_,....;:..,JI 0.JuS11 o~i J:u..b ()C%) (OM) ~_,....;:..,JI 

·(~6. 
~ ~ ~k... JSJ ~~I ~I LJ-4 wU.J..l.ll L.Jj.J t~ hi W;:.:.. :~1 4t:U"il -'1' 

·(""'JA JS.l A/tf ~L....J\ o.l:..J .}) 

W '-,JL=..l ~j_, ANO~ A ~u.>! r1~4 4....1.J..l.ll ~tu J.:b.:i ~ :~~)'1· ~I -o 

.(Sndecor, and Cochran, 1980) 'lli.J (%o) c.,Sji.....o ..uc L.S.D r..;_,:a.... '-'_) JSI 

:tJ.!u.JIJ ~wn :'1£:1.,; 

(pH) ~ji.ll ~~ -' 

-;11 ,•,• .. . :l .. _re .~ _stl· •• ·1-\ 1 1 • _ '\.:jj w .. l:.j ·.J '-'1 •• 11 'JA''' · -~~ ~ ~~ !.!SJ_,- ~U.t1:1 I_) ~ ~ ~ j.J ~~ 

-']c..S_;u.....JI ~ '-'_,.i:j ~ (V,iV) [t]c.,Sji.....o.ll 0~ .Jt:i:'JI W.J.J .ll..! '~ t~l ..uc r..;_,....;:..,JI 
[\]c..S_;u.....JI ~ (V,V1') [1']c..Sji.....o.ll '-'_,.i:j I....S 'r.j_ia.A -:;_fo. ,.)I_;:JI ~ (V,AV-V,'\1') ['I' 

(V,AV) ['l']c..S~I ~ wyji.....o.ll ~ ~_,.i:j ~ U:J..»:ll ..tic .ui LJp. ~ 'r..j_ia.A -:;_fo. 
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.J i I :i..J ·::II pH ,_ ~ -··-- 11 JL....JI t - '"b :(') .b..b...o j ~y> . ...)"' ~ .. j '-?~ jJ .J:!-l 
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(EC) .a..:JUI ~_,La - Y . . 

t~l ~ (,?~1 Jl...uJI wy~ 0::-! ~_,lJt..o ~_,_) ..l_p.J ~l.:i.i.ll w~i :J.J';/1 ~_JA)I 
4..i).iJL: (,?_,lJt..o ~...>ii ~i -.::..ulS [f-'1'-'] ($~1 ..lk. :G...,WI ui ~ .J~~~ ~-'.J ~ .~ 
-'1'](.5~1 ~ -.::..w.li ~jill :G.._,L, ui ~ ~l..ly.JI J_,ill w....Y.Afi ~ L.i .[t]($~1 co 

I"L...c. ~_, , ( dS/m 'I', if) [f.]($ ~I C'" 4..i ).ia (,? _,lJt..o ~...>ii ( dS/m 'I',' ·-' , v f) [' 
[:](.5~1 t"'" 4..i)..9.JL: (,?_,lJt..o ~...>ii ~~ ..lS (['~'-']($~~ )I,S ~~jill :G.._,L, 0 i ~ 
WI!. a :.. .11 ~ ~U C'" 4..i ).iJy ~i -.::..wlS ~jill :G. _,L, ui ~ ~ l...;JI C'" 4..i )..iJy_, 

. . .4.....1.J..l.ll ~~~I 

t_~l ..l.....,jc (,?~1 ..ll...uJI wyjl...... lJ::.! ~_,lJt..o ~_,_) ..l_p.J ~l.:i.i.ll ~ :.;J.::J1 ~_JA)I 
~ liJL ('],. -~ · -'1 ~ · ·· ,<, .... iJi ulS :i..J ::11 :G.,-'- ·~ · . .. 11 ~ ,~ c--o .J . W>_,............. (,?J-l-"-4 (j~ u . ,f" _,...... U, U:!~ 

~..Ji! (i](.S~l c.)c ('](.5~1 ~_#i l"k. ~-' ,[f]($~1 C'" (,?_,lJt..o ~..Jii_, (i](.S~I 
. (,? _,lJt..o 

, )L..,)\J l<ll · .. < -~'1 1- ·• ·- 1 ..lS ,:i..J · c.~i 1 • ·'I u~l :i..J ::11 · i 'l.:i.i.ll · -c ~ ~Y" '+.:"' ~_) _ _y..= ~- ,f' u ~ c:--o.J-l 
(,?i.J ~ 'C)\__.,':/1 l)--4 o~ ~ ~ ~~~ c.~~~ .,ly:._) ~) cillj ..l~_, 
..l , · ·--11 ..ll...uJI t · 1 •·ll.., ·,U.,lll.. ·lS :i..J · ·--11 -o~~~ '·b ·-<1 (USEPA 1979) ~J (,? ~ ..Ji! y J - . u .. ~ ..):!J ~...)-"-' ' 

. 'L.:il -:. ~~ - li......A ,~u...,sJI ww .< -'w 1.· ... w :i..J. ·--'1 c.~~~ u~l 'I ~m ~ t-"" ....:r- J-1:! J .. .. .. ~ . ~ - .. ~ IS . 

. (Boliglowa & Glen, 2003) 
~~ tlj:j) ~ ~m_, '(,?~~ ~~ ($~ o..lyj.: ..ll..lJi ~jill :G.._,L, 0 i ~ cillJS. 

~_,(Darwish & Serhal, 1987) .Yl J...,ji L. ~ 0!1Ji:! 1~_, .~~~ c)L,)LJ ~~ 

.(LDB, 2001) ~l.:i.l C'" ~ 1~_, ~~~~c.~~~ c.)c ~l.b 
~ C)L....~I oi......A J:!S_ji u\.3 ,~1_,~1 C)L.~I l.J-4 ~~I-~~~ (.5~ tlj:j.J'J' 1_):.J_, 
:iJL......QL I " ':/1 - ,:i..J ::11 i wl.llll 1 \......Q .u9 ~I ..l.:>..ll II .tij ':/ :i..J ::11 .. _) ~ c--o ~ ,J" J . _) .. ~ (,? <S. '- .):! ,f' 

· - <. )L..,~I · ~ ::11 . . - tlj:j I · j ..lS ' I~ , · .. ltu.., · -.I :i..J- ·--II o~~~ u~ c L>--" . f" (.5 .Y='-" .J u ~ J ~ ~ _,..... .. ~ 
·~~~ _,i ~~~"~~~~\....a) )~\..: ~.JAJ •4hy 
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\V 

LSD5% I I •,iA t_,l I .,'\'I'LS_,::........ I \,Y'I'J.;..I~ I 
.J) t'""Y'/ (ds/m t'""l j~) ~_jill~)... .)c. ~-' <.?y-a..JI -ll..u.JI tY __»;\:; :(1) .hb.... 

LSD5% I \,\'1' t_,l ·_,Ytf.S~ I \,'I'·J.;..I~ I 
.~l:i t'""Y'/ (ds/m t'""fj~) ~_jill ~_,J... .)c.~-' <.jy-a....ll .ll..u.JI tY __»;\:; :(t) .hb.... 

OM ~~~ oJWI -I" 

-ll......_jl . ~I.·:. 'o.ll.... · ;;..., ::It . ~ ;;._,- ·--'1 o.lWI :G...u o.ll.... · ...:..J:u:i I \.c. JS,..:;.., :J ~I ··'I <.> ~ .. Y. . ./"" <.> .. ~ . ...) . .) f' . J ~.r-' 

(%·,V0 [\]c.s~l .llc ~-l~l ~I utS3 '<.jy.<=\1 ~I c.s~ O.ll:!Y..J ·4!~) -,?y.<=\1 

.(%\,\0) [t]c.s~l .llc ~~1_, 
" · -'1 ..L...l.c - ·--'1 -li...u.JI tl ·j · ;;..., · ~ ,, s11..1h ·i '\:ill\ w -q : 'WI ··'I c.s_,......_... <$~ .J-1 U:H -~ J..r p l) c-' ...)~!;-= ~ ~.r-' 

~ ~-' 'c.S~ J.Ji! (\]c.S~I ~ l.S_,g:; ~,~\jill~ (1-t]c.S~I u~ 0:1~1 ~ .~ 
..L...l.c ;;._, - :~ -II o.lL.J.1 ~ _lcj w._;lS ~ , lA -l - ·-- 11 ~I .·: ·-I ·.<. -I \.c. 

e 

. •• ~ • I..> .. f' .)_,9 <$~ .. c.S~~i""f' 

~I w)l..~ ~ Jpl.~ ~~I C" 4,j.Jt.iJ~..9 •[\]c.s~l .llc I.Ald_, [t]c.s~l 
' • c.S y.<=\1 

r-1~1 ~ ,~_;JI ~~~I o-lWI ~ ~ l.l?- y_,s !_).;\:; <.jy.<=\1 .ll...u.JI tl_,.;i ~ 
~ 1~_, ·~~~ o.lWI 0-" ~jlll c.sj'=A o-l4j ~! c.s-li '~.J ~_,.; ...... r;t~l .).c "~~~ o~ 
~~~ ;;~~~ ~ tU:iJ:l dlJj -lY-:!J (Wolf eta/., 2004) ~411 0-" fo. c;:..li.:U C" 
<.jj.J ~ •0-"j......ll ~ y_.,st_; ~J c.S-li L.... ,~~~ 4-J-llA J..,lS Jb,:i:i r! ~IJ ,:ijl....a.JI 

-v · · · djL....oJ ui (Haluschak eta/., 2004) .l......S.i ~ (Vetterlein & Huttl, 1999) 
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EFFECT OF DIFFERENT LEVELS OF ORGANIC MANURES ON 
SOME SOIL CHARAtTERISTICS 

Saleh AI-Obeid 
Dep. of Horticulture, Faculty of Agriculture, AI-Furat, University, Syria. 

ABSTRACT: 
The experiments were conducted in Agricultural Scientific Research Center 

in Al-Raqqa in Syria as spring season, using three manures (cow manure, olive 
solid waste, and peanut compost) with four levels (25-50-75-1 00) ton/ha for 
two years (2006-2007) as spring season using potato (Draga variety). 

The obtained results showed the degree of divergence between kind of 
manures for characteristics (plant, soil), was vast on the first year of use 
manures. However, the opposite was recorded at the second year (accumulative 
effect). Increasing of level manures produced greater values of EC (soil 
salinity), OM (organic matter), and lower pH of the soil. It's preferrable the use 
of cow manure firstly, peanut compost at the second, olive solid waste at the 
end, for the best productivity and soil characters by using moderate level for 
prod)lctivity, and high level for soil characters. At the same time the use of low 
and moderate level of manures yearly, and the high level alternately. 
Key words: Manure (cow l!lanure, olive solid waste, and peanut compost) 

organic matter pH - EC- productivity- potato. 
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