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ABSTRAC 

Pot experiment was conducted in the wiry house to study the effect of 
treated soil with boric acid ,magnesium sulphate and calcium chloride 
with concentrations of (0.1 %,0.2%,0.3%) \Kg soil on growth of barley 
cultivars ( 402) by its effect on shoot and root systems length their dry 
\Veight ,chlorophyll ,carbohydrate ,protein, relative water content of 
leaves and mineral composition of shoot and root systems. The results 
shows that treating the soil with calcium chloride lead to enhance the 
plant growth by increasing shoot length and its dry weight, root length 
,leaves content of protein and carbohydrate and also lead to enhance the 
mineral composition of shoot and root systems by increasing calcium , 
magnesium, potassium concentrations as compared with the other 
treatments . \Vhile the results showed that when soil treated with boric 
acid lead to significant decrease in shoot length and dry weight of shoot 
,root systems, chlorophyll a,b content of leaves and cell membrane 
stability and increase in protein concentrations of shoot and root systems 
by decreasing potassium and magnesium of shoot and root systems as 

compared with the other treatments. 
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w~fo ~~.~~ :u.J~ r-~~1 .l;.JP ~ftl J.L~ ~ '-f_)~l t~ uWI 
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..J.L..c ~ o..Jy)l o~ c). f' ~~ u~fo ::u _;~ '4u~l ~G.. 3 f' ~lSJI ..J.:U~ 

j\ uL..+JI ~ ~_;3y.ajl y.alk.ll c).<l u3_;~1 3 f'~lSJI ufi ~~ LS~ ~_; ~~:11 
~·."I .11 ~ ':ll :UjU:J · L · '····I LS (2) ::uJlull L)L;J\ ·I h ~ ~ . ~ J:.,..JJ - ....Y'-!" - ~ u ,_)_Jy.a ~ - . - u _) . . - y '-:? 

.(3) ~~13 y)L;JI ~~13 

e-~ <) ~fll ~~ r~I.S.ll ~_)foJ r~l w~fo.J 4._)~1 (.)A4b :1JL.aj wl..r-Jli (1) JJ4 

.~1 w\..ul ~_)4-JIJ ~~~ C¥~ :i..94JI o.)WI uJJJ ~~_,g_)_,.JI w\.i..a.\1 

% ~.,..._'l.S.ll .l,I,;.;!S II %~~ul:yy,S II %~~1uA<L:.. [:_]~ 03:±i: 0.1 0.3 0.2 0.1 0.3 id 0.1 
4..i)L~ 

.'l~c 38 abc 39 abc 37 abc 40ab 38abc 4Ia -;y..a.;..ll t~l tli>) 36c 
38a 39a 38a (r) 

37c II 4lb I 26f& 29fe I 25g I 34cd 47a I 29ef II 27fg -;,;:,.,Jlt~l J}o 
32de 

35a 29a 3-la (r) 
0.4Sc 0.64b 0.36d ~ 0.37d 0.43c 036d JL 0.62b t~ :USJI ooWI <)jJ 

0.63b 
0.55a 0.46a 0.47a ( w4J/ r-t-) <,> y..a.;Jl 

0.46b II 0.35c I 0.6-la 0.31d o.22g II 0.16h 0.22g 0.27 e,JL027e t~ :USJI o.JWI 0jJ . "'== 0.35c 
0.-19a 0.24b 0.26b (w4J/r-t-) c;,;i,JI 

5a II 4 ab I 5a 4 ab 3b J 4 ab 5a I 4 ab II Sa 
4ab w4J/ .tb~'JI o..~c. 

5a 4b 5a 

: lJ:!.JJ~IJ wi.J~,J:uliliJ ~J.Jjlil\ 

l.JA JS.: ~_;JI ~~ ..J.ic A,B ~.J_;fo jf.~ L?0 ~~I J~ (2) J 3 ..J.:;JI U:H 

j;SI_;JL__:3 f'.J_ ... , llSJI .L--:Ufo.J r~\ u~y,$3 ~_;~I~~ 

J_,~ ~~ cdlj ..J~ ..J.§.J ::U).iJ\ ~~ dJ_;~ ~y ~/(0/o0.3• 0/o0.2, 0/oO.l) 

~b.~ cu_;~\ u~ .1.:..~ LS (25) r~lSJ~ ~_;JI ~~ ..J.ic ~_;~I ~ ~ Jlfol 

ui.L.SS ~3 ~.J~I ~ :USI..J ~~~~_;~I~ .Jy.:a J~ ~I L?..JY. <W..Jyj 

.(26) ~iS.ll 01_;_3:/l L:J\jG.. ~ ~:;1 uJJI 

u~y,S 3 ~_;~I ~G.. c).<l JS ul ~b U:H ~0 L93 _) J~ 3 rJ.c. .1.:::.. ~ LS 

. A,B ~.J_;fo j;S y ~ r ~lSJI ~_;fo.J r ~I 
· .. ( - ~ · wU)\:j_:,.\ J 'I J' -' :U .-.11 ~~ · L .1.:::.. .1 dl~ 

._.)--;i-' Y:l ~~ ~ <.s--' '-? .J::! I · .....>-'"' U . Y 

· \b..jl J ~~L ::U liJI ~~ ::U ~ .. _ ".11 4...Ulllll 'I ';!I . ~ ul ~ lSJ\ (.)-"J ~ • _; • _; ~ - • <...9 _).J '-? _; - .JU 

~ ~0 oJyj J~3 (0.3%) fo.~ r.JJ·"/l; Jl u~fo ~_;JI ~~ ..J.ic L?0 

r~lSJI _;3 J ~I dlj.) ~I J~ ..J.93 (0.2%) j;S~ r~lSJI ~_;~ ~_;J\ ~~ 

. (27) ulllll . ··-~~I u~l .. ~ WI ··-- ·1 7> L.a.ll l::J';/1 ~ . .J . '-:? .. - '-? y.a ~ .) _) • Y.i-
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========~~ __________ .. _ .. _~ __ ·~-~-·-~_~·-~ __ l_w_~_~_~_l_uaY_·_._~_~~b __ ·]F======== 
u~_fo. ~_;JI :u.aL.t..a .ljc ui.J¥Y-u\.S.ll );SY-! lf~ uat.9..:wl J~ ~Y 

. 1'~\.S.ll ~.Jfoy 4.Jy,JI ~~ ~yJI :u.a~ ~)-~.A rYJ"lJ·1;JI 

~~~ ~ jjjy~l ~Y-! ~~ oj~J J~ (2) Jy~l 0A ~ ~ 

('YJ'., 1;;.JI u~fo.y 4.Jy,jl ~6. 0A ~ ~yll :u.aL.t..a .ljc ~I ul:ill ~~\ 

u~l .J~ rje .. ~~ ~Y ~/(%0.3,%0.2,%0.1) jf,lyl~y 1'~\.S.l\ ~.Jfo.J 

ul . G).iJI :u.a~ ~.J~ (0.3%) jf,fo, r~LSJI ~.J~ ~yJI :u.aL.t..a .ljc ~~ 

<\..._jl ~ uy.Jy,JI .Jy.l! j yy ~ ~I u4-iJ ~~I ~l;....JI ~ uu yy,ll j;S fo, oj~jJI 

· " · ·11 ·"'< " . •t .U o ll I~ · .-.·.11 L.u.UJ ~ ~I " "';/I I L.u.UJ 1~ 1 · <..»J _J _)---7-1 ~ y ~ ___»J _) _J • _J ~ _J y-u .. . (.,? _)-luJ _J •• • ~ UA'Y 

.JY.LJ j.J---'1-:! ..)__§ rYJ", J-,;.JI u~_fo. :u.aL:.t...JI .ljc LJ::Uyy,ll j;Sy ~ ·;j~jJI ~I (28) 

"·'I 4..J ·"·'I :u.a~ .ljc uluJI ~ · -~ ~'I · .-.·.11 ~I :;jL · . ~ · .. · . .:. -'1 ~ . ...r . . (.)A _)~ _J ~ jy-u (.)-"l ,_) (.,? (' ~ 

. ul:illl ~ lJ::UJy,ll y,_y ~ b.JJ~ ~~I~ )3:! ~Y (23) r~~ ~ yW;! 

~ f"~LSJI ~.JfoJ f"~l u~fo.J L:~luy,jl ~6. 0A JS _;;Ut ~.J~ .ljc y 

~L.:.u.JI · , :iw · u~l j jC h _~ .. _ ,.,1 uL.:J "I 1 · · - .. 11 ·"'< -
1..):}-! -~ y:;>-J (' y ~ . <..9 _)J ~ <..»J Y?. ~ y 

.~1 

.~1 w4iJ01.J3'11 ~~ <} w\..i~3y,.l1 3 wi.J¥.Ju\.S.l1 3 ~J.JY5JI y,s_; <} wl__iJb (2) J3~ 

0.3 

1.44b 

0.5lb 

115ab 100 
wi.J-'J-'JulS 

78b 62 -u.u 
c '-' - ).)! 

85a 

·1 1 . ~ ~ ·-~ ~ ~"~· - L..JI ~~~ wlli ····' .. 11 ·~~< .. 'wl ·~-·'I <J .JJ r.,r .J~ • J .. ~~ .. . J ~J-r.- J'::"'YJ <r i.S ~ 

:~\ wlfj 

u~fo.J ( 0.1%) ~.Y-1 ~_;y,JI ~L:y ~yJI :u.a~ ul (3) JJ~I l»:l 

'WI ·"·- -11 . ~ 4..J · o..)L · J 'I .:J\ jl ··1 1~ )I.S( 0 3%) ·"'< .. · · .. · . .:. -'1 ~ (,$~ "-? ... ~ ,._) ~ ($"' (,$ _)SJ ~ • ~r. ('~ 

· .. < .. ~WI · Li:;.J')ll o_£, ~ I~ ~ Ui.JI :u.alx.,w J...i Ui.JI .ljc "'- •.11 uL.:J "I ~ ~ r. (.)-"l _}.:! j _) . _) ~ . (j _)j 



======~ ""•: ""c_;-i_, ~ Jiw, ~J j_,..,... J.>..Y &J.ii.A Jt====== 
3 4.!=:-'··1 9 wl~ ~J i.f.:lJ:! j~)U wbWJI u.a_;U jl ~ (29) L;A JS ~ ~~ 1~3 

.J.).C rSI_) ~\ i.f.:l_.'9:! I~ 3 ~~\ ~4--JI ~ ~LJ\ c5~\ ~ ~ ~~ ~W 

. :_;jj 3y,JI ~ ~ ~ wl ~ 3 u~ ~I 3 ~ 3y,JI 3 w'-:!p..J\.S ~jYl j'J I w~ yJI L;A 

~~G ·'·'I ~kA ..L.J.c ·.·.II ~LJ\ - ~ · w~l .. 1:.. -'LoS c; . ...;-w ~ cS~ -~ ~I 

~ ~· ~ 1.4 ~ .Jt.i.JI ~I ~I ..llc ~" ~\.S..II j:u}S 3 f 3J " 1/'; J\ wtl:u~ 3 4uy,jl 

l.J:!L~I 1,.. ~ ··'I · l..:u ~ ·'·'I ~kA ..llc · .. I .. 11 • .. < - · - ·-~ - ~ ,_)_:r.o ~ • . _;-w Uf' 3..r. ~ r. '-? ~ t_9_J9-l 

· c».u=--~1 

~ y _;JI ~kA ..llc .Jy.ajl ~j ~ ~.0 o.Jyj J~ ~J (3) J3~ l».l LoS 

~ U3.)~\ ~\.j ~\ ~\ j Y-:! j§ 3 ~ _)t.i.J\ ~~ ~ _}.'9..a o)\.c \ ;; _J__;SiJ\ ~Gu.J\ 

\~3 W¥1 ;;~\ uLlli ~\ i.f.:l_.'9:! \~3 ~YL:JI ~~1 ~ )y..a\ ( .. ::.L~~I ~ ~ 

~ ··'I · ~ ~ ·'·'I ~kA ..llc ~···-·'I .J h.JI Wi.L ~ .J · -'1 L::W I o.:lSIL. ,_)Y.J ~ . ,_;-w -~ 3 . - {' 3-) y-=-' c _) 
G ·'·11 ~kA ·I · . · .. < .-.11 ·• \.J ··'I ~ L Jl:JI -illjS ( 0.3o/o) · .. < -. ..r' u JF ~ ..r' ()JJll;l ( ~ 3f' c _) . 3 ~ r. 

~~ U)..sA r~\.Jy,JI cL::W) ~ '-?.0 u.a\.b,jl J~ ~~ cS.:ll r~\.S..II ~_)~ 

~")\ ~lh33 ~3 y.fiy ~ .tlhJI ~ 1"~\.S..I\ .J3.J ~\ ~ .J9 ~ ~.Jt.i.J\ 

.(30) ~~\ 

~ (.9:!-Jy.d\ cL::.J)3 _)y.::JI J.i.l~ '-?.0 0~ J~ (3) J3~1 F31 LoS 

r~\.S..I\ ~.J}S3 (~\ w~P. ~_;JI ~~ ~.J~ ~.J~\ ~~ ~_;JI ~b 

( 3;·" J;;J\ w~fo. ~_;JI ~b ..llc r~\.Jy,JI cL::.J}~ '-?.0 0~ ~ c»::.. ~ 
'(~\.S..I\ ~_)~ ~_)~ 

JI.JJ\ ~'1 ~3yl\ 3 ('3:1-""\.J~\ 3 ('J:!.)y.a.l\ l::.JI..iJ:!\ cU:i.i) 3 rl s:-WI 15~ t) d_?.b (3) J3 J.:;>. 

.~lw4i 

~~!!!!!!!!!!!!!!o!!!!!!!.J~!!!!!!!!!!!!!!·;.!!!!!!!.~~!!!!\'1. !!!!!!!w!!!!!!!I!!!!!!!J;J!!!!!!!_,!S~I!~!!!!!!!!!!!!!!~!!!!!!!!!!!!!!·;.!!!!!!.~!!!!!!!jJ·~J·~·; .!!!!!!!n .... !!!!!!!. t:..!!!!!!!:!!!!!!!t !~~ !!!!!!!!!!!!!!!!!!!!!!!!!!!!~!!!!!!!!!!!!!!o!!!!!!!·~:~~~J.J+l!!!!!!!. I !!!!!!!ua.-!!!!!!!o~~, II -&..;-~ IE:=¢J 
79d 77d 71e 96a 85bc (%)~1 .WI;.;~ 

0.89e 0.66h 1.52 a 1.00 d lJilJY. 

l.28a 
0.81 f <)A (\.;i-f J.JAJ.fiJL..) 

(:<Jt.,..ll o.>WI L.,jJ 

4J2d 4.39c 2.41 i (%).;~1 J,l.l 

0.49 0.50bc c0" yll ( _B.l y-oll 
bed d 

(uJJW\e •-») 
0.25fe • .») c0" yll ( >.f">\J y,ll 

0.48c 
(uJJW4 

281 



t r ~ ~. ,_ &: ~.· J ) s.· t ~- ) .~· r i ~1 "l ~ .r,- .;- r t. J \:. ~r ~ .[ ~· -r }A 1A . ·t f ):. ~ ·t 1 ·(;, ~ ~ . : ~ ~ ~ "t 
1
c.. 1A 

" 0 - - "" ---- "" L - " •G, - Q\ L. ~- L t I' "" 
--:- ' :::s -~ t' 0 0 "" . (· ' . [• u ·t '!A ~ - k- r;; " r ~ ~ -~ ~ r· . ~ L; ·r .E' 1 r. l .E' t. c:- 'E· ~ [· · . r t 6 (\_ 1. 
L ft, -· ~ L v~ ~ -~ ~ t ~ Y- ~ t .c;, -: l .f ~ ~- , . c, .l 
. ~ ft " . . . ' ' G, [A . t ~ . ' fl \:_ ~ ~ -

f 1.- r 1 1· -: ~ t <>·. { -~ t. [· ~:: .. l 6 -: ~ l .t· ~· ):· .t· ~ 
~. -v ,_ ~ .f ~· ::::> ):. [ f'-' :r ~ ~ ~ ~ ~ ,~: ~- ,~ , : 'f. C, f \:, ~ 1'" II - t' W ' b' ·V '-' ' tv L 'lA L l 1:::: • "!A ~' '--· c;,~ c L J ~ ~ [ f'-: "" C· ~ ~ l 'e-. ):· ~ - - " E 1 "" -~ ~ ,t: t ~ I. '-' J - r- " :~: f ...::.-. .r - C· r:r ~ - -o ~ 

"" ~;;· f ' - ~- L [• [ \1 - f'-: ~ <; t' .h L "' "' l 
<i. ~ l ~ 'Gk. ·~ ~ ·r- f:!: ~ tr:- f.-' ~- ~ ·Gk. . [r- t f ~ ·[ ~ ( E ~ 
c w f " '1::. ~ u ~ v f G, ):· " ~ v .[0 - ~ 

-"-' ~ ~ [• C· ~- ·L 'Y. ~ 1 .. r 'e-. 'L -v t '~ -·- C· .t' 'Gi,. ~ Co:_ cf2. 'Y. 
•L ~ - £ " ~ u \f) " ~- • L G· b 1:. ~ 0 ~ .. l 5- ·[~: ·~ Ci_ { t· .f _'.:; ~· l t ~ ~ t \ : ~ 1:, ~- tA ~ ~ ~ e;: •G, ~ .f ,t' 

G, C - ' t' ·Ci_ ~ - <; ~- f ~ L ,__. f. L 6' L 

~- ~ ·Gt,. i :t ~ ~ ~ -~ ,t' ~: ~ t:' •G, '~ ~ ~- 'v ·~ ~ f ~ 7 _:_ ·t e { ·r 
"", ", ~- ·G, ~ ):. c· f'-: "", \· "", t E 'f._ ~- ):. .f ·Gt,. [ t.' "" ~ ·[ .c-· ~l ~ f'-.:, ~· 
,f:: t '[ L · G, (' b' -C ~ ,t' 1A - l !A t' ~ }[:· L t~ ): t: '!A b' \. l ' : { ·t ~- ''f-. ~ f ~ ~· 'f. ~ ~ ~ ~ ~- [ ~: G· f ~ .~· ~ -: ·_ ~ f ~ 
[• - - ~ ~' ~ "" ~ ·Gt,. 1 l t .f l L ~ - ~ 1:, ~- ~ 'f-. ~- t ·Gt, E Co:_ -r c, ~ . "" ~- ~ ~ .r::· ·l ~· . _. c.· _ ~ ~· ~ . r "" ·_ ~ ., ~ ., · ~ ~ ~ 
f" ,[' 'c. l t' J;, ~ 'Z <,· .c- l ~ ~ ·Gt,. 'Y. t. •G, ~ 'e-. t' ~ G· l_ ,[: l_ ~ .. ~ ·f 
(. ~ C C\ ~ (. ._... "" ·v ·~.o. . ~ . " ~ C.. L [ ~ "" 1:, ~ L ,;- "" t:: 

.[0 t· p- L ·E:_ " [• t' t f 1 ~;-· " L - 'e-. r..: c; E:_ 
f'-' ~ f'-' lc.. ~ - ~ ~ . - ,t' 0 · . -~ c; ~ f'-: .~ <f- c .r ~- t~ ·_ ~. 
b r: C· b ): 17 - L ·Gi, ~ L'; ' . t' p L h L B b t' 'tA ~ 17 ~ 

f'-. ' [ fr;- t f . ' ~· 1 ~ ". "" ~- ~ ~ ~ ~l ,r ~ f ~ C-" ~ ~ L, fi· -
~;· - D ~ • " "" t 'tA - !:A · "' · !:A ~, - .1: " "" 

.' Ci_ Co:_ 'e-. - t.' Ci_ t - :. t ' . t ~ ~ ~ - . t t.' ~- ~' ~ ,t' t - ~~ ·f ~ ~ r 1c f ~ 6 ·~ f< ~ 'L E 'E· r ·'1, l ~ f r E. r 1 6 'E! 

::E 



=======l~ ".,. ,.., c_;.-!_, ~ Y.t-... ~_, J_,..... ;,._;p 'd~===== 
j-.-:SY: r~~\ ~_)for\~\ ~ ('_9full::J~\ j#.fo, :iy~ :;.lyj ,~,La:. ~ 

G).~Al J_-:ui:Jl ~4--J\ ~ ( 0.2%) J;S.Y-:3 :iy~\ ~4--J\ ~ (0.2o/o3 0.3%) 

:;.lt-~J ~~ '-:?j~ r~~~ ~_;J\ ~ o.Jyj ul ~ ~~ ufi:i ..ili3 :U_)t.iJI :u.a~ 

rJJ'"J;;.J\ w~y,S3 ~_)~I ~L:... ~G :U).ia .l.ll:. 3 (32) r~l::J~I JLS::wl3 ua~l 

u~ b_,__J ;; __ ui:JI3 ~~~ ~~~ ~ r~G~\ J;S..; ~ r~tsJI ~_)fo3 

. · .. .:.'I t - -- _\\ ~G . . ':¥1 . ·"·'-Lt.JI I~ L . - ·- -' 1\.SJI .lJ \(". 4laLt.J\ '-:? _y-=-;>-J ~ • • ~....».~-..?- ~ (.5'""'- _J-l'Ul (3_JSJ r ~ .. _)~ 

~L-~p L.L.lu..\1 ~ y_)i:JI t~l ~ r_9fulG~I J#.Y: Lf~ ualbJI ~3 
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py ~ ~~ o.Jyj ~ ~ ~ :U).iJI 4la~ :U}ia (0.1 %,0.2%) L».tJ#.ft~ 
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~ .Jc~ ka _)3i;JI ~ ~ Lll__»9y <)tJ~3 f'~~\ ~_)fo ~ ~ ~_)fol~ ~yJ\ 

. w4iJI ~ Lllj;S._; o.Jyj <)tJ~3 ~~~ 

~ r~~~ ~_)fo3 r31"'/'" J\ w~y,S3 4_)~\ ~L:... c.\.4 JS ~G :U)..s.<l ~ 3 

.L..i!:. ~-ui:J\3 ~~~ ~~~ ~_)foll J#.P. '-:?~ 0~ b) ~_)foll J;S..; 
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========~~~ ________ .. _ .. _~_~_di_~_·_~_~·-~---~-Y_~_J_I_~_·_._~_~~-b~lF======== 
~ f' ~\SJI ~.Jfo 3 f' 31 .. ,1 ·~; Jl w~y,S 3 ~.Jy,J\ ~l::.. wl ~b :U .Jt.io j_jc. 3 

J_,___QJ ~ _) t;-->i:JI t~l _) ~~ w~l ..)_y;-.3 f'.k- b) f'.J:!..)y.aJ\ jf:.y 

.. L .... :UfoJ f'Jl"' 1·,;,11 w~P, :U.Jti, ~~\~WI.) ~.J~I ~~ 4Ll:t..JI 

r~\SJI 

~..l.....l!..J\ ~_jjj\ .) f'~W\ .l:lJJ-lSJ f"JJ'"Ji;. J\ ~~J+SJ 4!J~\ ~G. ~\ELJ (4) Jj.l.;>. 

. ~\ ~4-U ~J4JIJ ~~\ ~4-J.l 

%f~ J;J,JlS I %f~..:.t:.;J;>S % ..!l;;_,l1 _;:,..t.>. 

I"JLI~ 0.3 I 0.2 I 0.1 I 0.3 ~ 0.1 0.3 0.2 0.1 

2.34de I 2.36de I 2.26ef 2.88c 21 ef 2.20cf 2.60d 3.84a 3.30b 
2.2ef "-;y.:illl ~4--J\ vir~ 

2.32b 2.43b 3.25a (%) 

4.9sd 1 7.06a I 4.94d 5.90b II 5.38c I 3.92f 4.41e I 4.39e I 5.41 c 3.73g (%) "-;;~1 ~4--J\ vir~ 
5.07ab 5.66a 4.74b --

EJ 2.89e I 3.52c I 2.7 Ife 5.~ 3.96b 2.60 2.72fe ~ ~4--J\ vir~ 
f 2.88c 

3.04b 4.80b 2.86b (%) 

4.1411 I 5.63d I 4.29co 6.28a 11 5.46c 
5.29 5.83c 6.16u II 4.37 

f (%) "-;;4l\ ~4--J\ vir~ co 
4.69b 5.68a 5.36ab 

0.28a I 0.29a I 0.03cd 0.02d II 0.02cd I 0.02d 0.04c I 0.06b I 0.07b .\;y.:illl ~4--<JI vi r~,..n 
0.06b 

0.21a 0.02b 0.06b (%) 

o.osb 1 O.lla I O.U6c o.o4d 11 0.02e I 0.01 f 0.06c I 0.08b I 0.09b .\;;~I ~4--J\ vi f-""'lj_,J1 
0.09b 

0.09a 0.03b 0.08a (%) 

5.68b I_ 5.4 7c I 4.76e 3.s9g 11 2.34i I 4.65f 2.30i II 2.98h II 2.98h 
5.32d (%) '-;~I ~4--J\ vi J;;,JS 

3.56b 3.31 b 2.75 
4.19c i 5.32b I 6.28a 3.69d I[ 3.55de I 3.41ef 6.21a 1.9211 2.84o 

3.38f (%) .\..!;~1 ~4--J\ vi "'ufo 
5.27a 3.55b 3.66b 

O.IOe I 0.15c ! 0.15d 4.63b 4.60b 5.27a I 
4.60b 

"-;y.:illl ~4--<l' vi rJJJ,..,JI 

0.12c 0.76b 4.65a (%) 

0.03bc I 0.06a I 0.04 
0.06a 11 ~-~: 1 

0.05ab ~~ 0.12c 
abc c 0.02c (%) "--J~I ~4--J\ vi rJJJy.d\ 

0.04a O.U5a 0.05a 

.(2007 ).~1_.>)1 3 ~/'J.'ll w~~ wl_)~i/1 fiy•y\J J'.J.b ,yl~l-1 

.(2007) ~I.J)\3 WI w~~ wl_)~iJI jSy' ~j J4 •.J~-2 

o~IJ ~~ ii)j3 , ~1_.>)1 3 4/,;.'l\ w~~ wl_.>~i/1 jS_ydA=>..A ~\,~yJI-3 

. (2007) ~y.a.JI 



=====~ L?'i "'~_;-J.J ~ Jll...t:. ~J J~ j;J<- Oj.lli lt===== 
).l. ~I ~UI e;:b.i'::l J:;....WI.~ .J.l\.ill ~ ~3:U ~I~~· ~~I -4 

.( 1996) .J_..ayJI - ~l3 :l..c.4h\.l y::&\1 

5-Makinny,G, J. Biol.chem. ,140:315-322. (1941). 
6- Arnon ,D.I, plant physiol : 24:1-15. (1949). 
7- Saieed. N.T. Ph. D. National Uni.Ireland. (1990). 
8-Herbe1t D.;Philips, P.J. and strange, R.E, Methods m 

microbiology.Norries,J.R. and Robbins, D.W.(eds.) Acad. ,press, 
London and New York.( 1971 ). 

9- Schacterale, G.R. and Pollak, R.L, Anal. Biochem. 51:651-655. 
(1973). 

10- Lowry, O.H.;R.J, J.Biol. Chem., 193:257-265. (1951). 
11-Turner,C, Plant and soil,58:339-366. (1981). 
12-Schon-Feld M.A.;Johnson ,R.C .;Carver ,B.F. and Momhinweg ,D.W 

indicator Crop sci, 28:526-531. (1988). 
13- Bates, L.S. ;Waldren, R.P. and Teare ,I.D. plant and soil., 39:205-

207(1973). 
14- Bandurska, Hanna, ACTA physiologiae plantarum.20(4):375-381. 

( 1998). 
15- Sullivan, C.Y .Technique for measuring plant drought stress in 

drought injury and resistance in crops( ed. k London and J.D. 
Eastin). Pp.l-18, Madis. (1971 ). 

16- Chapman, H. D and Partt ,P .F, Methods of analysis for soil ,plant and 
water .Univ .of Calif .Div .Agric. Sci. (1961). 

17- Johnson, C.M. and A. Ulrich Analytical method for use in plant 
analysis university of California Agri. Exp. Sta. Bul. 766. (1959). 

18- Richard, I.A. Diagnosis and improvement of salince and alkali soil. 
U.s.Dept. Agri. Handbook. (1954). 

Y .JL:;.::JI ~ 3 ~ c.} w~ • ~fi ' ~3 ~ 3 ~-M • ~.JA L.JI -19 

.(1990) .J..ayJI ' ~l3 :l..c.4h\.l ~I ).l ~' 

,~13 ~4b.JJ ~I ).l J_:U:!-M' .,.L..a.::JI -.)1 J:;....WI ' .l~ ~G.' t,$31)1-20 

.(1979) .J_..ayJI ~l;.. 

21-Pazur,A.Rassadina,V.D. Ler,J and Zoller ,J BioMagnetic Research 
and technology 4: 1.(2006 ). 
22- Kelling,K.A .Understanding Plant Nutrients.(2004). 
23- Hongwei,T.Chenglin,D and Liugiany,Zh.V: 14,N:2.China,Better 
Crops International p: 13-15 .(2002). 

24- Cramer G.R.Journal of experimental Botany 43,857-864,(1992). 
25-Jessop,RS.Roth ,G and Sale ,P. Australian Journal of soil Research. 

28 (6)955-962.(1990). 

~ 285 ~ 



==========~~-------·_ .. _._~_._,_~_·_~_·~--~-~_w_~~_·J_I_~_·_._~_~~-b~Jp======== 
26-Cunes ,A.Alpaslan,M.Cikili,Y and Ozcan,H. J Agricultural Research 
,\' (24):505-509. (2000). 

~' ~.J p~ ~~.J ~L.:J\ ~ J_..a\J ~~.J (,?fi:JI ~ly,l, ~lj)l .iF -27 

.(2000).95-85~ , 5j~,5 ~, ~lyJI :l..c.I_)JI 

28- Neal, D.U.S.J Borax.Inc.(2002). 
29- Li.Z.Y and S.Y.Chen .theor Appl Genet. 1 00:782-788.(2000). 
30- Hansen,E.H. and D.N. Munns. Plant and Soil.107:95-99. 
( 1988). 
31- Cartwright,B.Zarcinas,BA and Spouncer ,Australian Journal of 

Agricultural Research LR.37( 4)351-359.(2006). 
32- Yeo,A.R.;K.S.Lee;P.Lazard;P.j.Bourseir and T.J. Flowers. Journal of 

Experimental Botany .42,881-889. (1991 ). 


