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_,:il.i...w.,ill JUI ~l..:aj ,JIJ .K1 J}JI (.)~I ~ ~.Jl.i..i 

1.::.d ('--A . P ~ "' • ''\ • " )w4~4 li.)111 ~I 

f'J:!..ib_,µI ()A li.)111 l.SJh.a i} ~~ oJ\.:ij WJ~ ~I 

,_ ~ JJo'i ~ • 't v ()A J\Jjl .li! li.)114 .)A~\ 

~ • ,o, ~I ('--A p ~ • )~.J\.i..ill a.1.ol...J 

~I wJi 145J .('--A P ~ \'I' •) l.S~ ,_ ~.J_,.. 

..)A~I .JµI 0A lifil l.SJh.a r.} ~_,i- oJ\.:ij WJ~ 

, t '\, '\ ·oJ\.;jll ~ ~J ~l..:a)'I l.S~ oJ4Y. 

~.J\.i..i ~ljlll u1- P3 ,p2 l.S~I ~ %1\f ,o \ 

r.} ~.Jl- oJ\.;j 1!.JJA ..,.!} \.;Ji L.i$ .~_J\.i..ill a.lo~ 

0A ~l....:a)'I l.S~ oJ\.:iY. lijill '-"1~1 ~jlll 4.JJ 

_,:il.i...w.,ill .JUI ~IJ:i <.JIJ .oA u1- Jl.S 0.l JUI 

f'J:!..i\:i_,µ\_, .JµI ~ .)A\_;,. e:;i.J u1- IJC.t.... .li '-'"""\:i_,µIJ 

('1' • • V ~I ~))~1 .~Jill ~4~1 ~Jlll l:t\J 

w~~ ~I i....i.)111 ~} _;l.i...w.,ill JUI ~\..:a} J ~} 
oJ\.;j l!.i_,.A ~} wJl )~/ P20 5 ~ \ o. , \ •• ,o • 

Jc.I.Li 4.JJJ ji\~I .JµI W.o lifil l.SJh.a r.} ~_,i

~l..:a)'I i.s~ UC- ~\.:i. 4.1 ~4~1 ~jlllJ li.)111 

ji\~I .JµI J t..is, )~/ P20 5 ~ \ o • ~__,.JI 

~-' J~ ul...AJI .Jµ1 oJ\.;j ~ JIJ_>.i li.>114 

~I ~ ' ' · • .i,,j -< ~l..:a"I · i..::.i! -11 oJw · •. ~ (,.)Q .JIU:! ~ I (.)A -" • .) ~ 

w\.;~ ~ ~\..:al <J ('1' • • \ )~ .fi~.li.)111 r.} 

.li ,_-A .P ~ \ •. ,vo ,yiy ~1.i...w_,ill JUI ()A 

f' J:!..i\:i _,µ1 J .JµI J ~ J.Jilll ~ r.} oJ\.:ij ~l w.li 

~WJI o .ill d.W ~ ''"'I ~ .-:I\ . .J :U.-:.1\ o -.,,..1- 11 • .) . . .)..;-w • ..>" ..,--~ ..r '+" 

~l ('1' • \ \ )'i.l:!JllJ .l~ ~J .~~)'I l.S~ a.l\.:iY. 

li.)111 ~} (DAP 21%P) ~l.i...w_,ill .lWI .a..!l..:aJ 0i 

-•< ~. to • ot.J--:. .lt.J .b.uu .:11 d.w ~ · .. 11 r- J J _.,...,_. . •. ~ . . J.)...;-

~ r.} ~.,i- $- o.l\.;j WJA ~j w.li .li .Jl.:iS.A/P 

.~.-:I\ 1-\jj~ .l . .J \.h.wu \...:a\..h.jl .. <I\ .I. - .-:I\ . ..>" ~ . .) ..,-- • • J .r. ..)t-"" ~.,.. 
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I •. ~I - I\ ~ ~I - I\ -: Lli.J\ 4.1 ·i · )j l.c. . le •. ~ ''+" . .J '+" ~ .JJ w r ~.J 

0A ;;._»P .:.i~ u1- i..;~.J r~l.:i_,;i11 i.JA .ll.i..J 

\..li..i l~I ~ · 1·\..il.a .. .:.1\ · '·li:WI l:i .. I\ r r .J '->-' • Jr"' .J '->-' • r ~ r. 
r_} ~ i.JA ~W '-;-!,Jill o~ 0li ~I ~IJ)I 

a....a1.>l r.}.J ,~1 ~y~I 4-1-.J w4ill ell-1' r~l:i_,;i11 

~4..):!ill ~' p..11 ~ a....a1 ..)oll ('I' ••• )c t..)1 \Al ~1 

"'. - • ()A ~ ~l.)jll ~ ~.)..)4 li.Jil ~~l.J 

oJt...llJ i\,o-v,o pH JI CJIJi ~JC.ll li.ftll 01 ~.J (""" 

~jlll 4.>lJ°lo \ , 'I'\ - • ,i\ • ~ . ~I 

r~' .:.iu~.fiJ ctsm·1 
• ,o. 0A Jil ~ll:. ~~I 

CJIJi ~I ~J,.AµllJ % \ ., '\ Y'-i\, v. W:H 

.)µ 0~ e. ~ \ i\, Y'- \'I',\" .J°lo ., \ii\-., .f <,),H 

V'\ • - \ t • 0;H C.JIJi .li! ~I r~l:i~I t..i ..>""f4 

01 ('1' • • • 'WJ~iJ <r"lb.ll) ~.Jl -0~ e.~ 
· w~i ~.. 4.1 -~ . ..i ~ ).:j •• 11 · (.)A ·-r..,,.,. .J .JJ ..,-- .. r ~ r. ~ 
, • , •. rv - • , . 'o o~ UJLS c,;1,;..i1 W.o .~ e;ilJA 
1 -~.JJA ~ \,!\\"'\ -•,'\ff ,\,\., -.,Y'V'\ 

,i.....u:i .-:11. J.lli:WI ..... J.ll.iWI uj\.ill · li · •• ..)"W"! • ~ .J . .J . (.)A • .)J 

A..!L.:oJ i:;i ~l (Zakaria and EL zemrany 2012))..:.l 

, 'I'•, t • w~~ ~ ~.Jjl.oll ~Jill ~l:i~I JWI 

i} ~.,i- o.ll,!J W.J~ ~J w.li 01.lij k20 ~'\ • 
.L~I\ • .-;,,II 0 ..... I\ \.all · lJ .-:I\ • .).,,......,.. .J ~ .J~ ~ .)'-A (.)A • ..;--w I.$~ 

pH.J ~~I ~jlll r_} J.!li <.)4\..h.j\.J r~l:i~l.J 

K20 ~ '\ • ~..;JI A..!l..:a)'I (.)fo;w ~ ~1.i.. ~Jill 

JWI ~l..:aJ 01 ~J (r • • t )~_;&..JI ) . .:.1 .01~ 

~J c--A K ~ Y'r • , \ '\ • , • )w~ ~l:i~I 

a.l\;ij w .J~ ~J w.ll ~ ;1 ;; .J:llt.i ~ .JJJ.Jl ~.Jill 

• ,ro i.JA ~I r~l:i~I i.JA ~.Jill i.sJa..A ~ ~.'1-

~ n '.J •wl,i~I ~' -~.J_,.. ~ ""' ~J 
~.,i- a.l\;ij w.J~ ~J w.ll l~.J .~ljlll ~ ,_ -A K 

~ i.:li1 Wa -It..-!\ .L~I\ • lJ ::I\ .~ • . .J • • • c...- .).,.......... (.)A • ..;--w ..... ~ ~ 

~ljlll ~ K3.J K2 0:1;!~ r o, r .J \ \", V a.ll,ijll 
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Split ~\ ~\ ~ Jl-:l...4 ~~\ ~ 

_;11......i.,,ill ~\Ji..~ d.Jfa ~Plot Design 

• .;,I\ • \..iii\ I ~. \.J .. I\ ~\ ~)\ •\..iii\ 
'~ ...;- c-- <..>-->"' ~ Yo' • J • • c--
,_;U.... .,,ill JWI 0A w4~ ~ ~ w:L\.a..JI ~J 

'ii (P % '\'\)~I wll......i.,i y,,..._JI Jb ~ ~ 

wbhJ ~ ~i 'JtsA/p ~('"• ,i. ,.) 
~\J)\ ~ ~\...A'j\ w4~ ~ 4-.iJill e:.o \~ 

&)J ~ljill ..,le (P3, P2, Pl)a_,µ\rl j-"")I \+I ~iJ 

wLJ,i.fi. J~ ~ ~ ~\.J~I JWI 0A w4~ 

K ~ ('o. ,, , , ,o. ,,) "'(K % t',o)r-*"\.J~I 

i_..l ,., JbciJ 1.-ill\ ~ ~ 4-.ijill ~i JUSA/ 

.i_.c.\Jj ~ ~~ljlll ..,le (Ki. K2, KJ, Kt) ~-\ti 0>")1 

~ ~ ,~1 JS.l dJ~ &) e!-'~ J_,ill w4i JJ~ 

~_,-le. c:.L • .i.J'jlJ ~\J)\ 0A 0.!C~i ~ wl.J4ill 

JS-_.,!, _,-le. ~Jfeill JWI ~i ,~i / wb4i 

I N ~ i • )~ ~J ..,le w:L\a.JI ~ 4.J~ 

• JUSA 

w~I wL..i;ic. ~Lill ~~'i' J.!h:i.11 "''Y!"l ~ 
. LSDiJ_,la.ii J.) Jil yt.....al Genstat.5 ~l..iy, J1.-::i...4 

~~ 
• I\ (v )J •I ''JI LL '.I\ ,,.. •• UJJ.:o. r.r, I J~ ir~ ~ ~~ ~ 

Jjc. "-!.fall c) ~ljl\ r ~t ~' c) l.;_,la.ii ..>:J;. oJ\d 

c) ~y..... oJ\:j u_,J.:o. 1~_, ,~U...._,ill JWI :Ut..} 

..,....t~I JW\ :Ut..) Jjc. ~Jill c) ~\~I 1"-*"'\:i~\ 

Jjc., ~/ J_,.. ~ . , . '" ~ j!._; ~1 ul.S_, 
l..t.Jjc. 01.S ~I J..i)WI U-1........ CF- t<.i:Ut..)'I t.S.fM-

·~f J_,.. ~ • , • 'Y' i"~\:j~\ J!.y 

~_,la.ii &J4j u_,~ ~l wJi &~~\ dli.IJ:i ,J L.S 

.JP._jJ ~\ <:.JI.SJ ~\~I 1"-*"b~I 0A 4-.i_;ll ,,;fa- ~ 

~/J>" ~·, • H w.bc.i P1ki U.\a.JI Jjc. r-*"b~ 

.. l_;j~I 

J.-JI J):tJ "11J-' 

~\}J\ ~ "-'4\:ill "-l_,._.11 c) ti.»JI w:ili 

~)\ r-wi_,..JI c) r.lal...G ~~ -~\J)\ ~ -o~IJ 

~w ~1.J~ sntyclay ~.J-UIJ ti..fa c) r "· .'" rW 

~ ~ ~\JjJ -r"b~IJ _;U....Jill JWI ~~} 

~~\~..fall ~l_p. 

~ ~\:ill l l "ll.:.JI ~ J...>JI &- ~Jill whi 

~i ~}···ii .:.J_, ,y-, ~l . &-~ ~IJjll 

hi ~-' ,~i /~_; ~o ~\~ ~ V .._ ~ 
~ · • "...:;6,.:li .U ~ ~ I.:.~ y,, ~ J"-1 r"' ~ . -'. -e- • 

. ' J_,~ l_;j~I 4--1 _,:.. ~ 

wb4ill J~ ~ ~txl 0A ~..fa ~,~hi ~ L.S 

f"4 '\' ~Wi )id ~ ~J 4-bh ~ i;illjJ A.kl.... JS.l 

: a_,µ\' I JJ.lb:ill l+,ilc. WJJ~J J 

:c.;~1 (.)'I~~_,':'\'~_;~~ 

EC-meter jl-.++ Jt-:l,.....,..4 E.C ~4.;tSJI J:...... jlll 

r~' 'PH meter J4+ Jt-:i.....4 pH Jc.tLll ~JJ-' 
., •• ,, 1 .1c11 - . ..,, _ ,_ .. .-,1w ~\jll .. · .\!. _,, 

'-:J.I ~ JJ .).,-. 'U;!W..;- e:" c..~. . ("~ _, 

r~J_,...-.11_, ~\Lll r~l:i~I ,J.......;...ill wlfa J1..-:l...4 

JJLfi.J\ r.J:!--""l:i~I ,~\ Yt111 j'-6+ ~\~ yj\jl\ 

'CaClz.2H20 r~ts.ll ~J)S Ua.-1.."1 (,)°1;;,, .• 11 

~ aJ} .,_JI J.;---l:JI , . .. .. ,., y.L-.+11 r ~\.:i ~1 

~I,,;.;-+ ~L...JI J_,i-All 'Ryan et al (1996) 

(0.5M) JI.fa. NaHC03 r~J_,-11 wl..iy,}¥. J1.-::i...4 

rH>"~\ w14.JA! 0_,_.Jll J_,.b_, &-J_,I ~.)=. ~ 

jl-.++ Jt-:l,.....,..4 y,,~I i.i.Y!-1_, -~ufo...~1 .;..,..6._, 

.Page et al (1982) ~ JJJ L.S Spectrophotometer 
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~ /J.,.. ~~,;JI c) ,.Mlill ~~....n i>- ~l~J c.r"\:i.,.l\J c,r'1.i.w.Jill .1\.-J\ uw.a1 ~'i:.. y JJ""1fl 
MEAN K P3 P2 Pt treatment 

0.013 0.015 0.013 0.011 Kl 
0.015 0.016 0.015 0.014 K2 
0.015 0.013 0.016 O.Q15 K3 
0.018 0.014 0.019 0.022 K4 

0.0014 0.0023 LSD 
0.016 0.016 0.015 MEANP 

0.0015 LSD(0.05) 

Zakaria and ELzemrany ) o~ _, 1... ~ ~\:ill\ ~ _, 

'" • .:.ill~ ~..;u cr"\:i~1 j\.-J\ JJt..;..J c) u.- (2012 

~ -'-:!~ a..)l:j .!.I_,~ ~l .:..i..)1 ,;.}~/ k20 ~, • 't · 

·r~\:i~\ 0- ~4 l.&..JjWI ~Ji.II c.Ji-
. .1, ...... 1 ~ ''" · \ I\ J . I\ .. .,., •• I "' ~ ~ UJ r,,T, .J~ (,)"1l ~UI ~ l..Q 

_,i ~.Jla..t e.ll;ij W.JA ~J c:..i.li l,,f""'\:i~l.J ~l.i..._,ill 

4.1.\.a..JI ~1 ~ J.lt.µ.Jl r-*"'\:i~I ~~Jill i.;ji:t..A 

\A'.)l.:j • & ... </J ·· ' Vt •I• · .. < • \,.._\ Pk r-i ~ .JA ~ • c-: ...r.--Y ~ 2 2 

JJ-Q ~ ', 1'\''•1 A wk1 ~I Pzk3'P2k.t ~I.a.JI 

~ jf..]J Ji\ p3k2 4.1.t...JI ~i .li.J t)ljill ~ ~/ 

W.o ~Jill i.s~ w\.S ~ ~ ~/J-"4 ~ '.rv 
•· ' t Y I\ ~ \A.JI 4.1.t.- ,ljc. J.ll.Jl.JI ti .. I\ ~ • r..rY:. .J • r~ r. 

~1.i....;ill .lWI 4JL..;oj J ~J ~ 11'.J ·r+5-/ J_,.. 

0,!L4 A ~j .lijill ~ J.l\..µ.JI r-»""l.:i~I i.ll,!j ~j IJ.l}.! 

P3 ~J .lWI e.ll:j ,;_;I .J ):&f P r+5- 1 • ) P2 _,A .J 

~\...JI ~\ ~ ~J i..;.l); r1 ()::&/ p r+5- 'y •) 

.lWI · "\.'.ill , ~ .L .I\ 4.il..A\.i i-;(, .U~ I.Al\ ~ V6 ~ IJ.,.......... •· ~ . r..J.r ·-' 

• li..S.11 i.l\..i · ·I ~ ·--:I\ u . I:.. ~ ·1.a... .:.I\ ~ • ..) w .J .~ .JJ- r.r _,.. 

MEANK P3 P2 
1.44 1.48 1.43 
1.51 1.37 1.74 
1.64 1.61 1.68 
1.66 1.63 1.69 

0.021 0.037 
1.52 1.64 

0.027 

c.J.i- 0~ cJ~I_, P3k2 'P2k3 •Pzk.i ~""'"'11 ~ 

i;:- . '. ''i •.'. ''i •. '. ' C\ \A~ i".J:!"o'IU~\ 
• ~.-:I\ • ·~ ~ I\ _-:I\ 1- &-</J (..)"' .JM (.j ~ u .. r..r _,.. c_,- ~ _,. 

.l.l.J\i.JI l.l..""'"'1 ~/J_,. i;:- . , . '' ~I~\ i".J:!"o'IU~\ 

u.- r .J:!"ollu ~ j~ I!.!_,~ i)l ~~ i) ~\ i.S Ja.J ~-' 
.:.it.Ml.· I \.-.l..\ . li:...il I\ .li '- -. .IW\ . 1.: 

(.)Q (.)Q c.r. i.S r ~- ~ 

.~Ji.II J_,1-i <} o.)~_, f'.J:!"o'IU~ 

w_JA ~J (f)J.J~ ~~'JI J.!b.:ill ~tu ~ 

•I• J.l\.Jl.JI \:i-·'I · ~.-:I\ • . ...i ~ · i..)\..i" c--: . r-»'"" r. V6 ,JM i.; ~ ....,. .Y- • .J 

~.)\.i.. P2 ~\.'.ill lj fa-11 ,ljc. ~/ J,.. ~ ' I, £ 

~J P3 4.il...;o'JI i.;Y..,,.,.. i.lyj .:..i.l1 .li_, ~.J\i.JI 4.1.~ 

'~ 1i.J\ 4.1.1......u ~ \.i.. J..)\.Jl.J\ ti -.II u..iil. · l.b,j\ .J • .J • r~ r.- • ~ 

( AL zubaid and Page1' '°' V '\ o .fi°.l 1... ~ ~\:ill\ ~ _, 

C-''fa. ~\.ill yji.11 ~ Jj4l-J\ r~\:i~I ,:} &-

.~_; ,_ ~.J,.. i;:- (' ,, . - . '' f)~ 

~l (.S.li .tiJill ~l l,,f""'\:i~I .lWI 4.i~j wj ~ _,i 

r..H.iM\:i~I .JA .tiJill tS~ ~ ~.;la..t i.l'-:!j w_JA 

~' .'i'i~ J.&. ~I I<.i4.lol...Jl ~i ~ J.l\..µ.JI 

Pl treatment 
1.42 Kl 
1.42 K2 
1.63 K3 
1.65 K4 

LSD 
1.53 MEANP 

LSD(0.05) 



~I •-'' 'l..l'.i ·I I\ J ..l.:J\ · ....il 'tu •• \...S - ~ u (.$", -' • ....,.-- ~ ~ 

~ ~.,ltw o..l4J ~ _,~ u-ll w..ll 'F""l:i ~I_, i;\.i.... _,ill 

~\.-ll ~1 ~ j.\~I ~.J:!.'-11\:i~I LJ..o ~_;ll t...S~ 

\A~ • --</ J .. 'vo ,;\, · .. (. \ ... _\ k ~ (""':""": .JA ~ • ~ ~y c.,- P2 2 

~ ',V,, \,V • ~I ~I p2k3 'P2ki ~la.JI 

~_; Jil p3k2 ~\.-ll ~I ..li_, ~l_;JI ~ ~/J_,.. 

· ~-~'I • ·ts· . .J --</J .. 'fA :\. iJ"' . ...)"" (.$~ (..) ~ ..,.. (""':""": .JA ~ ' ~ 

.. ' t f I\ ~ ).I.JI ~\.- ~ '.a.6.11 l:i --'I ~ ' 'T _,a. .J ..r . ~ .J:!.'-11 ~ 

04 (" • • £lir..,.>M11 o~J \..a C:- Jil.Al \~_, .~/Jyi 

o~\:j .!.a_,~ ..,JJ r_$..l1 _;\.i...._,il\_, 'F""\:i~I ..ll......JI ~l..l'.i 01 

.~ .~11...i '.a.6.1\ \:i -·'I , .J ~ . . ...)"" . ..r . ~~ ~ ..,-- -~ 

w_,~ u-IJ (o)JJ.l+ _;~'jl ~I ~ill ~ 

oJ\.:ij.i jA~I J.Ji...All .;,... .l/Jill i,J~ ~ ~~ o~\.:ij 

~y u-1c-1 ~J i;ti.....,All ~t.-.11 .;,... l..i~'jl i,J~ 

~JliA P3 WlWI 1.J_,J......Jl ,ljc, ~/r-1~ ' •,AA 
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.!J ~ I\ (f)J ~ ·~'1\ .LL•I\ ''•• •· 
-' i..r. -' . c.r ' ~ ~I.I.I ~ 

• \, ·.a.bJ\ l:i -·11 · ~ -~11 • . .J ~ • · oJ1" ~ ..r . ~.J:!.'-11 ~ (.)A • ...>"' t...S~ ..,-- -.,~ ":!.J 

~.J\l.i P2 _,.iUll t...S jW.JI .llc. ~ J_,.. ~ ' , '\ o 

.ul.i ~L..i -..ill u "I \... . ~-I • I~ ~ \i.JI U.\a.o..i . . • • .)Ml C;"° 1.7" .Joi:! -' .J . 

.;iWI ~l...oJ uj ~ c) 'J~/P ~ '\ • ~\...Q}I ~ 
~.;JI t...S~ i,; ~.,:i- oJ4j .!.I_,~ ~l t...SJI "'°"l:i~I 

~ wl:iWlll 1.w:.:W '' - 11 • -11 ·..,, 6.ll 1:i -·'I · • • (.)Q "I c...-- ..r • ~.J:!.'-11 ~ (.)A 

~/J_,.. ~' ,'\V~ J~ <}-1 1<.iU.l..JI ~I 

~ ~l...o~I .:.i4_,::i.- ~.J\l.i .llc. ~_,;i- oJ4j ~ 0\S_, 

\... '\:ill\ . -:.i';'; '~ l.i.JI U.l- I~ I.,,, C;"° ~ ~-' .J C;"° -' '+':lo/ 

~l...oJ 01 U.o (Zak.aria and EL zemrany, 2012)0~_, 

k10 ~'\ • , f • , "( • w'i ~ ~,Jlll "'°"b~I .;iW\ 

~.;JI t...S~ c) ~.,:i- oJ4j .!.I_,~ ~l .:.i.;il 01.;i!/ 

(" • • ').._.._, cJUI ~.J:!.'-11\j~\ LJ..o ~ ~J.J.>JI 

'-_..K~ '· · J~ "'°"b~I .;iWI ~l...oJ 01 U.o 

~.;J4 j.\~I ~.J:!.'-11\:i~I c) ~_,;i- o..l4J .!.I~ ~J W..ll 

~ (" • • t) ~_µI_, ~l.Ji-11 'O.J~I w\+i.J ~J.J.>JI 

.~)\ 'O.J~I 

& /J,.. ~~Jill c) JAl+ll f.J:t""'\.:i..Hll i)&- ~l-'J CJ""'Ml..:i.J+l\J c,r-U......Jill ~~ UWa} ~"b. t JJ~ 
MEANK P3 P2 Pl treatment 

1.45 1.50 1.44 1.43 Kl 
1.52 1.38 1.75 1.44 K2 
1.66 1.62 1.70 1.65 K3 
1.67 1.64 1.71 1.67 K4 

0.027 0.047 LSD 
1.54 1.65 1.55 MEAN P 

0.034 LSD(0.05) 

MEANK P3 P2 Pl treatment 
9.23 10.33 9.18 8.17 Kl 
9.36 10.69 9.20 8.18 K2 
9.72 11.26 9.75 8.15 K3 
9.76 11.23 9.83 8.22 K4 
1.102 1.144 LSD 

10.88 9.49 8.18 MEANP 
1.123 LSD(0.05) 

• 
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Jljill ~ p3,p1 wyfa-11 .l.ic. ~/J_,.. ~ 0.280 

~ _;1J.,.,._,ill .lt.-ll e.l~I.)} ~.l ~~I 1.$~ .liJ 

w JA u-lJ <,S .l\ ~ti J+ll .lt.-JI 4.il..:.sJ iJ} \...s 'I'" ~I 

o.lyY, ~1~1 r-*"1\.SJI ->4 ~Jill i.s.fa-6 ~ t ljj) 

4 J.l ~J o.lH)I J,.4i r1 J .lWI 0-' 4.it...:.s )'I i.s .fo-

. k 1 ~ .;\i.JI U.t- ,;;c. ~p...11 

.lWI ~\~ . I I\ J ~' ' ....A.; ~\:il u.!:i ~ Ll! ..r. J . ._,..-- .,;,. ~ 

~ ~.JM o.l4J .!.I_,~ .)l 1.:d ~t ~I_, i;u... _,ill 

~.Ju.JI U.\-.i -'..i.Jl..iA ~\~I I"'~\ U-0 ~fl\ 1.5~ 

~ 0.297 ~ j;Sy ~I P3k3 U.\a.JI ~1 ~ 

~/Jya ~ 0.278 ~1 P3k2 ~I.a.JI~ ~/Jya 

.,;:- 0.217 ~.Ju.JI ~t- ~ ~fll 1.5~ u\S ~ 

.~/Jya 

4.it...;,.I ·I II (V) . l ~ '\....-\II . LL -:11 '\li •• ' I.Ji (,$"', r..JJ • ..r 't ~ ~ ~ 

i.sY,- ~ '-:!Y.... o.l\:ij wJ~ ~J (.j.li JilJ.,.,._,ill .l\.-JI 

o.l\!Y, ~Jill J.P-e ~ ~1~1 r~WI u.- ~Jill 

0 131 · .. WI "·' • .ll · ~ .ijt...;,.\11 • • l..>4 r ~ ..r.-Y .J • , , '-' _,.w.-

w\:ijL-11 .l.ic. ~/Jy ~ 0.147 i)J ~/Jy .,;;

c..S.l1 IS""'l.:i.J:lll .l\.-JI 4.it...:..J wJ L.S ,i)l_;ll > P3'P1 

• J..J .-:11 • . ..i · · •!.ii.JI u ~ II l..>4 • .r '-' .Y- ~ ~ _,_.. ~ c.J"" J U"'. 

c..SY.- ~ '-:!Y.... o.l\:ij uJ~ i)J c..S.li .l&i K3 ~I 

.~.J\i.JI .U..t- ~ ~l~I r~WI &- ~Jill 

J_,ill ~ (" • • V).Jil ~ t::" cjilji; l~J 

lj\.w:i} i.:i1 UP- i} .~)\ o.J~I ~ (" • • t)cr.JUllJ 

i} ~_,i- .>Ji;. rd,!J u_,~ .)) i;.l1 ~t_,,ill .lWI 

.wt\.µ11 ~~'l ~L...cJI .J_,i...i_,ill u.o ~fl\ 1.5~ 
'-'1~'-ll ri.,,;i.iit_,,ill .)J.:l .)) ~ i} ~\ l.S~ i.:i1 ~ 

~ ir.~'ll ~l.:i:iJ .J_µ1 ~~\ o.:iyj ~ 

u.o ~I ~I o.:i\,ij .)) <J.:i~ t- ~,JPJI w\!11.aill 

.:il.:ijl l...ilS ~fl\ ~ <UA .)All;JI j#..,JJ ~\.bj\J J_µ\ 

. ( Sherchand and Paulsen, 1985 )ul....l::a.JI f' J:!o"l\:j _,,ill JP ..fJ 

~I ~l.l:i wJ u-lJ JJ~I ~ ~\:il ~ L.S 

~ "-:!~ o.l\d u J~ ~J w.li <r"t J:lll J JiU... _,all 

.U..1.-ll uk.1 ~ cl\.-11 .J_,i..o_,al\ 0-' ~Jill '-'_;.

..::LJL-1....JI \A)l.;;i ~ ~/rl~ll.26 ~ j#.y ~lp3k3 

~ ~/ r',~ 10.69 '11.23 uk.l~ ~I P3k2'P3k_i 

8.15 · ~ j#.y Jil P1k3 ~\....JI ~1 .liJ ~1_;11 

.J,µ1 u.- ~Jill '-'_;.- u\S ~ i} ~II"''~ 

.~f rl~ A, W c)I~ ~.Ju.JI ~t- ~ ~~\ 

o~I ..,ic. (" •• £l<r._,A.JI o~J I... t::" ~~\ ~J 

~J c..S.l1 i;u..._,allJ """'U~I .lWI ~\~ u1 0- ~)\ 

.~..Jll\.! ~~I .J_,&...ill i; o.:i\,iJ .!.IJ~ 

4.il..:.sJ iJJ u-lJ (1 )J.J~ ~1....-)'I JP.:ill ~\li ~ 

i.s.fa-6 ~ ~~ o.l\U uJ~ ~J i.s.li ~IJ.,.,._,ill .lt.-ll 

.llj ~ ~Jill J_p... ~ ~l~I r~I _ 0-' ~Jill 

u-lJ ~/ J_,.. ~ 0.229 0-' ~l~I r_,,...J\.SJI j#..) 

~I J,,.. ~ "1Jill <) ylljl\ ti~'~ ~IXiJ """'l:i,,Hl\J fT-U....JAll .sl.&.wJ\ Ut..4! ~t., JJ~ 
MEAN K P3 Pl Pt treatment 

0.246 0.270 Kl 0.253 0.217 
0.261 0.220 0.253 0.278 K2 

0.264 0.297 0.263 0.233 K3 
0.265 0.277 0.272 0.246 K4 
0.073 0.063 LSD 

0.280 0.262 0.229 MEANP 
0.043 LSD(0.05) 
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MEANK P3 P2 Pl treatment 
0. 140 0. 143 0. 139 0.137 Kl 
0. 138 0. 140 0. 147 0. 127 K2 
0. 147 0. 157 0. 147 0. 137 K3 
0. 139 0. 147 0. 148 0. 123 K4 
0.007 0. 013 LSD 

0. 147 o. 145 0. 131 MEANP 
O.oI 1 LSD(0.05) 

.:iWI ~IJ:j wJ ~) J__,~I ~ ~\,lj ~ t....s 

_) ~_,wi o.:iyj U.J.13. ~J 1 .. :.d l,,f""'l:i~l.J iii\.i...,Jill 

~.JllJI ~~ :tl).i.a yjl:ill r-'='.:i~I WA ~JUI 1.S~ 

~ 0.23 ~ JP.Ji ~I p3~ ~\...JI u.be.1 ~ 

0.21 _, • '"" u.bc.i P2K1 .J P3k2 ~\...JI 4:ib ~ I J_,. 

~ ~.fall .,~ 0ts ~ ~1_;:i11 ~ ~/J_,. ~ 

. ~j J_,. ~ 0.19 ~.)i.JI Uol-..a 

~L..:.1 . I ,, (~)J ~ ·t.-"I . LL "'I 'l:i.i •• • Ul i.r. .J • i.T t ~ ~ ..»"I-I 

.} ~~ y,t. o.:i4J l!.i.J~ ~1 .,.:il i;ti.wi_,ill .:iWI 

~ ~_;JI J_,1:.... i) yjl~I ~.J_,lS.11 WA ~_;ll 1-'fo-

0.34 ~1 ~/J_,,. ~ 0.33 LJo4 ~.)_,lSll .)#..Ji .:ilj 

~ ._,lljJI ~ P2 'P1 u\.:i]w.JI ~ ~/JYi ~ 

~ ,p -~··· 11 ~ --</J •· 032 II .• .:...i.:..;I 3 i..5 _,....._. r-- Yi ~ . <.r. ........---

..)#. o.:i\o:ij l!.i.J~ u-11 .,.:ii 'J"""b~I .:iWI '-i\...QJ wJ 

~l~I ~1.J_,lSll LJo4 ~_;ll 1-'fo- ~ ~i ~_,i

.K3 ~I '-'~I c:. l.m.ui\.i 

.lUI W)l.j.l.:i:i ·I II J . ,_ 11 . ...i! 'l:i.i •• \.AS ~ .r. .r"f'"' ...,- ~ ~ 

.} ~fa-4 o..l4j w .J.l=.. ~l ~1 <,,f"""'l:i E1 .J i;u.... _,ill 

4..i}i.JI U.~ 4..i.Jtj,. yll~I ..l.J.J~I c)-o ~_;JI i..5Y-

..lWI ~l.:i:i ·I I\ J ~I ·· 'l:i.i .. \...s ~'-'"· J. ~~ ~ 

~ ~fa-4 o..l4j w .J.l=.. ~J .::.i.:ii 'S""'l:i El .J · ~ti.wi _,ill 

U.~ 4..i U.. uj\~I ··WI · ~ .~11 • • .) • (' ~ (.)" • ..)M i..5 _,ia..e 

0.157 ~ j:S.y ~I p3k3 U.t-11 .::.i.lac.l ~ ~.;\.WI 

~ 0.148 ~1 P2ki U.l-11 ~ ~/J_,,. ~ 

4..i )i.JI U.t.-..a .llc. ~_;JI 1.S fa- u'IS l...:!i ~/ J_,,. 

·~/J_,,. ~ 0.137 

'-i\...QI ·I 11 /\ J ,_ '\.......-•,q . 1.1_ ~11 '\,lj -• Ul <.r. .J-r ~ ., ~ ~ ~ 

1-'fo- _) ~_,i- o.:iyj u__,.:i:i. ~J.·~.:ii ~U...._,ill .:iUI 

o.:i\!J.! ~_;ll J.,,h.. ~ yjl:ill ('-':l.l~I WA ~Jill 

~ 0.19 W.O r-'='.:i~I JP.Ji .:ilj ~ ~l..:.s)'l 1.S.fo

P3 'P1 uy~I .llC. ~/JYi ~ 0.21 u-IJ ~/J_,. 

~\.Ii ~J ~j ~ ~I 1.S ..)IL;! ii J . ~I jill ~ 

1.- ~Jill d.uJC. ~t ~ ('-':l.l_,....11 t;' ('.*"1WI 

.~Jill J_,b..a i} ('J:!.l_,....11 .)_jJ u-IJ ~.:ii 

'O.:i\.:ij 1!.i.J~ ~J c..5.:ii 'l""'b~I .:iWI ~\...Qj wJ l4S 

.~l~I ~~_,...all LJo4 ~ft\ 1-'fo- ~ ~_,i- .)dt:. 

& /~ ~ '-#.)ll <) ~ll\ ~J:IJ~ i> ~IJ:i_, t.r"u~_, ~Jill J\..-1\ 'JWai ~ ·~ JJ~ 
MEANK P3 P2 Pl treatment 

0.20 0.20 0.22 0.19 Kl 
0.21 0.21 0.21 0.20 K2 
0.18 0.19 0.20 0.16 K3 
0.20 0.23 0.18 0.19 K4 

0.0015 0.0025 LSD 
0.21 0.20 0.19 MEANP 

0.0017 LSD (0.05) 

-
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MEAN K P3 P2 Pt treatment 
0.33 033 Kl 0.34 0.33 

0.34 0.33 0.33 0.32 K2 
0.36 0.34 034 0.33 K3 
0.34 0.32 0.32 0.31 K4 

0.028 0.011 LSD 
0.34 0.33 0.32 MEANP 

0.027 LSD (0.05) 

Zakaria and EL zemrany C:"' ~\:illl ~ J . .U~)'I ~ 0.36 B j#. ..fa ~I p2k3 ~l...JI u.J..c.1 ~ 

, 'I' • ~N~ ~...fall IS"""\:i~I ..:it.-JI l..i~} ,) 0.o (2012 0.33 "-iJli.JI ~I.... .llc. ~..fall r.J_;:i:...,. wl5. ~ ~/Jya 

~ J:li ~\.b,jl wJ~ ~l ,;:_d wljj/ k20 ~i • 't • .~/J_,.. ~ 

~_rll a.it....:..)'1 r.JY...... .llc. ~u.. ~..fall Jc.I.Li 4.J..:i J ~l ('. )J.;~ ~~'jl J.ib.:ill ~\.li ~ 

.c.;ljj/ KzO ~ i • _; ~fat.a o..:iyj w.;..:i:i.. ~l r.J.ll ~li...._,i.11 ..:it.-JI a.i~j 
..:iLA....JI ~l..:iJ 0} ~l J.;411 ~ ~\.li ~ \AS 

.; ~fat.a o..:i\,ij w .;..:i:i.. ~l ,;:d IS"""\:i ~1 J ~u,.,. _,ill 

- I -i • -. ti.JI U.l.a...u aJ 1i..i ~ .-:11 '-I.Li ~ ..) ~ ~ <UJ . J .j'" ~ • J 

7.96 uili Jc.\.jj 4J..:i ~I P3Kt 'P3k3 w:Lt...JI 

~ ,aJ.Jt:i.JI .iJ.-.. c.JC- i.jfat.A J).~J ~I.a.JI ~ 

7 86- . I~ 'I U-1..... .llc. . ,_ \.i:ill ~ ..) <..::.1.il5. •. .i..iJ\Jl.A.I ~ • J 

_;u,.,. _,ill ..:it.-JI .4.i~j J u-!J(' ' )J.J~I ~lli ~ 
~Jill 4.J.l ~ ~_,i- o.l4J l!.i.J~ ~l <.Soll ~..fall ~l 

~Jill ..:ilj ~! ~.JI.WI U.~ 4J.Jti.. ~.Jill ~4_,.sll 

~ ds m·1 
' , ' i u-11 Pt ~ ds m·1 

• , i ' U.. ~_,.sll 

J .J- (Y • • V Ail ~)~ ~ti.ill ~.J ,p3 t.Sj°wi.JI 

~'J~ ~I 1.:-1~1 ~l ~li...._,ill ..:iWI a.51..waj 

o..:i~j l!.i~ ~l w.ll }~/ P20 5 ~ o,,, • ,,,o, 

JI ..:ilj ~ P3 a.!~'jl r.Jfo.i.A .llc. ~..fall Jc.\ij 4J..:i 

~ljill ~ p3,p1 wyj"wi.JI .llc. 7.94 ~j 7.85 0A pH 

~~\ r.J j"wi.JI .llc. ~_,i..JI 4 J..:i ~j o..:iyjll ~ r1 J 

~I ~~ ~ ~I r.J~ .li.; ,J..i}.i,All U-1..... ,:;c. P2 

wt&..._,! u~ r~I.; r~I t-4 J.µ1 Jc.lij 

4.J..:i t\.jjJI ~l "..:il Lu ~JWI r~I.; r~I 

.~Jill Jc.\ij 

01~J1.,7~1 (" ••• )c;I~ ~~?fill ~.J 

& ~ 4.,i- .; ~ rl OAP ..:i\..a..... a.!~} wy_;l..i.o o..:ilJj 

1.,7~jllJ ..:i_,....-J ~ ~J.J..>JI ~..fall Jc.\.jj 4.J..:i 

~ 4_,i- _; y r1 ~U... _,ill .lWI .lj\.waj ,J u.. ( Y • ' ' ) 

. .Ja.w .:n. ~ • .. II ~ .-:II Jc.I.Li 4J.l ..Ji •. JM~ .J.J...>- .j'" ..--

MEANK P3 Pl Pt treatment 
7.87 7.90 7.87 7.86 Kl 
7.90 7.94 7.90 7.88 K2 
7.90 7.96 7.89 7.89 K3 
7.88 7.96 7.89 7.80 K4 

0.068 0.094 LSD 
7.94 7.89 7.85 MEANP 

0.084 LSD(0.05) 



86 

MEAN K P3 P2 Pl treatment 
0.74 1.10 0.74 0.32 Kl 
0.92 1.12 1.11 0.52 K2 
1.01 1.15 1.16 0.72 K3 
1.13 1.28 1.23 0.89 K4 

0.049 0.089 LSD(0.05) 
1.16 1.07 0.61 MEAN P 

0.067 LSD(0.05) 

~i ~~)hW!,,il40_fol... ~~Ji'.11 ~Jill. _,;31.i~I ~~~31!_}11 '-M\ •o'&b}..ijj~ tSJJiL J <.fi..i:!.J 

.~~I ~1.i......._,ill o~'il ~1~1 ~l <i1li...i_,;.11 .:iWI t,;fo.u. 

, ~l.i... -~'I ..it......JI .l.i\...:al · li •·· · • 'I .,.. · ..., yw .u.~~~l.J.ILJA 
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SUMMARY .~ 

The Effect of Phosphate and Potassium Fertilizers and Their Overlapping on 
some of Chemical Properties of Soil 

Najeeb Mohamed Hussein Al-Magrebi 

To study the effect of different levels of potassium 
and phosphate fertilizers on some soil chemical 
characteristics in glass house affiliated to Soil and water 
department, Faculty of Agriculture, Sana'a University in 
the season of 2008. Split Plot Design with three 
replicates where such fertilization phosphate represent 
main factor and potassium fertilization sub plots 
consisted of transactions in the three levels of phosphate 
fertilizer Super triple superphosphate (21 % P (is (0, 60, 
120) kg p I ha and given her the following codes (P3, 
P2, Pl), respectively, and fom: levels of potassium 
fertilizer potassium sulfate (41.5% K) are (0, 50, 100, 
150) kg K/ha have been given the following codes (K4, 
K3, K2, Kl) respectively, nitrogen fertilizer was added 
in the form of urea to all at once by 60 kg N/ha 
transactions after germination. The statistical analysis 
results showed that the adding of phosphate fertilizer to 
soil led a significant increase in the soil content of some 
including nutrient elements. The third level (P3) 

120kg/ha has significantly increasing the phosphorus, 
calcium , magnesium, and sodium dissolved, as well as 
the degree of soil interaction and electrical conductivity 
in the second level P2 has dominated in terms of 
exchange potassium increase in soil. Also, fertilizer 
potassium increase significantly the soil content of some 
nutrients at the fourth level K4 of potassium dissolved, 
mutual and ready, as well as electrical conductivity, and 
did not impact significantly on the phosphorus, calcium, 
magnesium and sodium dissolved. potassium and 
phosphate fertilizer overlap to a significant increase in 
the properties of the previous soil, as treatment p2Ki 
gave the highest rate in the soil content of potassium 
dis.solved and mutual, as well as the degree of soil 
interaction while p3K3 treatment led to a significant 
increase in the soil content of phosphorus ready and 
magnesium dissolved in while P3Ki treatment led to a 
significant increase in the soil content of sodium 
dissolved, as well as electrical conductivity. 


