\YAYF Ol / r}é_})lﬁ.& o led / 2355 Ju/ S 5ol f-"‘\; (b a9 il Q}JJ(“,J& ES)

Br S8 GBS (Fr o ploed oS5 Ad) g p s e 3G
ses Jl s s (Oryzasatival.)

‘. . . . * e
Ol gl oald 5 o dl & peal ¢ Al oLl
OTAFT0 22y ol $ VFRVVIYA bl )

o AS>

SRS s emdla o) i N3P GBS R 5 et S 5 A Go5S 5 e Sl g SBAa L Sl as
J‘,:SUM‘J.“}&JJISG C—JJ}-&Q'}‘;JW%K CJL NTJLE BLJ ui.@}}l &.l‘ Y (b.d‘ \Y4qo dLAJé J'.i}:s a@‘b 63,3\.&5 o.JS..’.'J‘:
M}w.}/\}f ;Y nMu)ch.wJLeJ.ﬁ 6)3«: s(hsu' c;‘,&sﬁ cjf‘).:d“"" jv°° s\°° nML&)cE.wJLGP:J: ‘SW ‘)Au
Sog=S alybl aS sy OLES @l:a' A5 Sl 1SS s (il glacSal ;.,.;SJS‘;‘Q-\..« .xi,lS)c’a.ajaJ: 6)3‘3@‘}(}‘4‘.
23 e s s oSl (G 5 el e SIS 0S5 5 SYBIS Sl Sl ga iy S D)y SIS sl S
S 5 5 B G S oS LS A et 55 (s ph il gie 55 mlle b ol I 1y 8 Sl S U
el Ol e 4l s (Nils DL oS el (S 5 nlly e 5 K D35 55 (5T SIS b 5l e gla K
ook B AS (5555 4 Cod Sad S 5 Jool (5558 45 8w O 0 suin! 5l 3 g S DLLS 55 58 s CpreedS
‘v.:_.d‘.:.g‘ ‘M&BLFJJ\JU\S C,.:JL&% K 3T d’:‘i‘lﬂ C,.P\f f}:““:'l?‘” bﬁ)\s U{:: 6}.«)‘ R | e.s; .\)“3 eL:fA.zdj&«S g,.:...«i
5SS 53 Lackad i 51 206 g 5lpe s or 3o g ek 4085 01l 2 035l oS 5 ity ol

el 0 (S0 4 g Je Gl Kos ole

CJ’-';L."? Cﬂ‘”:lf ‘jYULs «6}}3 LCM ‘éﬁ 6.\3.15 ‘Suajtj

R LS0s ‘6))}% oAl (S r)l& 0‘5; R
jsaleh11@yahoo.com : S s xS oy (L3S J yies *

AAR



\YAY Ol / wa_,;ké.h o led / 2355 J/ S 45 ol f-"‘\; (b a s $iles Q}J‘;r‘,lﬁ ES)

L olS aS o3l 55 03540 OS5l (ol CukS 350
Sl ol 35158 Bl gy e b b e S S
5 oo (LB 5550 5 0t olanil (slajtiasy (YY)
534S das e OLE OalS e S 5 5 Ad, 2 (5,5
Lol (G G Ll 3 e s B aae 05l 5 S
AY) S e |y (6559 osllael gla 1 sl i b
Sl sl o dlad by 3L ok (F4 5 Y7 YV
L S Caan blis 3 1 aLS slacil lanst sl
L et 5 S e (b IS ke 2150 5 S
LYV Yo) das o iolsdl as Jal 5 515 olS 5 Shas
AR 53 p g B 3550 53 (6305 Sla s 5 4S5
(Cml 0l plondl Cilises gla ) 5257 50 OBLS (5558 A3
SLa il LA 53 p gk N8 3550 53 (Sask mea O5SU
o3l el 4 o0 Ol s Er 0> Gord
S 3 oS S S n parddes A 3ism 03 SRas O
S e o (F) 5AS (55 p Sosh S Lo olS
S 5 ©) a2 (7)) K55 s 1) OLES L ol oL
53 35dmn LML oSl 35 il 0 planil ()
p ks B 2o a8 Sl ol U Ll o jls 5 s we
S i Ol e 58 S 203 S ) i olS s
o=l sl 5l Gas s cmas a5 s Shes Jals
eSS ) p e e polas Sl e s
2 edd S i (S5 e gla S s plerd

Al o e glags) 5

by ol
oxliiul el o3, (Oryza sativa L.) Er 3l o onl o
Slor 5 2Tl w3 ol 5L 5 VL s Shee OF s a5 0
Sba S el g 5l G 20558 ek bl
Mes S e ) R s e S aberts (s
s Sl sl Ly plodl slae (S0 cylis okl
gl J=5 pH «(Inolab-720, WTW, Germany) Tl

PRV
03 Slodoss g &S Sl IO 0l Sl ol 3l S a2
5305 0l Lo 55 iS e sany s bl o3 0 plis sl
3 Nee Al Lol e e VSV lagss 50
S Olamld] o 8 SiS 5 e (V0) 55 O
= MYV Gl ol 5las ail e ,LSKa YV Jslas
ol sy S (g5 Al B0 25 e Clils p Sl
Ol Sl JalS s 53 5 SLs Jsbe (g pel Josily
Do S s i ole 2 llanl B 5 olS by
s (V7)) 25,8 e ol A, OAS s s 08 5 )52
iy 5 Ll JLasl 5 olS ay T 4 2 ols as e
a=g L.(VWY) JJ\KL;«;FJQ‘U}:JL;UA sla s o
dl g 5 g S Sl 0Ll e el 53 i Shee S
5 S ot JSia b 55iS LBl sy s 00
Sl e oS SlaySal, S Ss s 5 (Q) O
Sos= L 2Ll 53 ohs e maw Al 55 Jpame (pl A5
Sl s 3l Se ol Slay s 5 ook el 1555 VL
235 Sl ol ol leslinal oS s Sops =5 Jadas
S S ;i (g ol fie B 058U )

NWRCIN DU £ Sk (S50 (o

5 coslty 035 50
OY 50V YO Y ANY)
s oy 500l 3 05St 3 A Y ] :Jf—L’.rM
SIS o 53 0T clale 5 (OF) ol a0 S sy 5
e ol i (TV) wS e Ola s ¥ ge Je 1/44 6 /0
Sat 035 05 2 03 0 S e Voo B o/ 5l el o
93 A8 iy ol b saSlE s (Fo) el sid i1S
@y e 3L Jle >l 5 0554 Ol 5l 6ol sbls
s 3 5 ek it S gloe 3l el LG p sl
S oS Sl Ol o) s edle 5 e ol ol
2S4S sbar il 3L b Ygoms Sbt gl
S SIS a3 p i p S S ¥Ve LYo oy o
33, Sas Sl 5 e gl age S (TF) 550 e



R IR GBS hs Fp s plesd S5 by g ppeben D pas 3G

olsl 5,00 S pland 5 Kb sa Sy ) Jous

T Sl i

°/¥7 (o i) il oplas (S 801 s < LB
A (p SHS 2 oS o) SVsm 010 Stasd Aol L ) el LB ol

°/AY Sl osle Ao s
/Y gl JSpH
vv/8 Jslas @S by S A3
A (eSS 2 p S he) Vs o/0 s Dl S s gl sl LG s
4/¥A (pSkS 5 p S L) DTPA L ol sl LG ool bl
AN (pShS 5 p S ko) DTPA L ol sl LB 328 le
\/AY (p S5hS 2 0,8 ko) DTPA L 2l sl LG o il
“IAY (0S5 1 5 ) DTPA L £ 2l L6 (55, il

aw b (FiY:Y J)ﬁwbﬁﬂ Qw}.«jmﬂ_ﬁs.b"]ls
Ll e o 5 S S 5 bl s |l 1SS
S0 ol 5 S ol ilesl 5l el 4§ Sledbl Ll
Sad oS 5 b alie 5 38 Ol (65,5l lides
A bl 55 S s <5 5 55 SSE
5515 G Sl e 5 3 i pd e Vo OIS s s
Jsb 533 S olS Sl 4 OIS o 55 OblS sl axis
S ol gLl 5 A ol e O L olS sy 053
wloS ol 5l s S b e Sl g B an o
3 A e S 55 (V) VUK ﬁj-ﬂ Cled Ol e
S S S e ais Sl sl s Ao, A5 OLL
Qbuwj\m&lfﬁjckjé}avuj'\ag
s a3 Ve les Ly Slsany 565 051 3 i O
wlea e i Ol s S cell FA Dlen
Doay dm edSelal gladd S B e 5 A (5, S eIl
5525 oo a0 S 5 () (S sas s 05
LS 59,5 25 5| s 3 S i (V) 0018
Cble (FA) LS olas g 5 Sl SKas By 4
il Ol e 5 (FV) S sl el (T gy 4 yid
slaesls L o .s 6, Se3lll (V) suwddad Sssa

AR

«(Inolab-730, WTW, Germany) , = pH oKus s sas
gl BB o s (YA (e s0den g S 2L
st Slesle 1o 3 OV 5TV Y e 0/0 Sxael Aol b
oo 3 dalre odS Ol S Olse (YY) sl 5 05
O 55 L oliladly sl 03503 25 5 Aol L 0387 2
59 Ve o/ i Sl S L gl LB s
(FA)DTPA Lzl sl BB (555 5 e 500 al cale
sl ol 4l Y sl 5s 5 S0 s S5 sode i
i Sl gLa0ldlS s 5 Sde S Sl e SUS s
(AT el 035 LaOIS wes a4y oiS l JS 5 A
O 5Y0 DD Moo N0 lu o as G5y 5 s e
Sl ol S ot S S S p S s 6 S e
Sy 5 r O g e i) s (FEEDDHA (il
o ASiSls wlalS 55 AW Jle 5s Jilesl s S wlsl s,
e LS b B sy 5 oK 55,0
s 03 p b Jold HSLe i b L) 5SU o) s0n
(’Jgﬁ'l'isﬁ chﬁwvoo Yoo Moo ‘“LZ)CJ‘”"
X dalld) v lez 53 (650 (Somako Aol mie 5 S
23 o pmie 5 (fldl oslas 53 ey ey o A 5 Y
s Sl s e IS S 5 5 e 1 IS) e 5o



\YAY Ol / wa_,;ké.h o led / 2355 J/ S 45 ol f-"‘\; (b a s $iles Q}J‘;r‘,lﬁ ES)

(.-:th_jjim.é L‘}:'jtf Cf:“:lf ‘Bu\;.;s;\-?‘ 6LAJL§ C,‘kl..ﬁ 5}YUL§ C,.,_JL&; ‘“;‘:_‘}A &ft’.‘f ;S..i.& o}j &Lﬁ)‘} 4.?_}’}? " dj.).?

Sl o 5:Sle
s
m—»g B e
PIES b N oSl glads VUIS cles i O &3l &
o
QAYAFAS" YOOAY ™ vaqy” \E VA ofoYo M AV/¥E™ | A
VYoo o¥VFIAT  YATEAYDT  Yravso™ YYYYo o /VAO™ AMA/os™ Al B
FYYaysA ™ \FYSE frey” VAR ofooY ™ Y/oA™ ¥ A xB
va45¥oq)™" TFYOAVA™ YOOV AT/ o/VE0 SVY/YY ¥ C
q040)0 ™ fo0 ™ Tovf” Tv/ans ofoo) ™ ofo) ™ Al AxC
YY) Sooy ™ yayy "™ Y05V Yosq ofoot ™ o/VY 1S q BxC
OVYYVO ™ qoo ™ qyy "™ AATARRAS o/oo) ™ o/oy ™ q AxBxC
YAYEE10O OVeYa $av INYAR /o V) V/F) ¥ ot
£/4¥ q/00 YWV/Y Yo/oo $/00 \7AA (CV) &l ks o

.L,a).:&j@d%‘&)))b@&d})b&d%%ﬁ@I**j*cnS

Sliie B e Eel S Ul e led w0 olS Loy o
el ) g~ S G )34 olS 5 b SRS
iS el o303 OLES s oy 15 A2l 138 50 Sl 15 e
oS s KINE o i ay 5l8 Ca* Ox dal o
it 035 A s 508 510) il e
o ol 35 5 O e b i alse i
S8 S 2 o8 S el S s, [Ral L 0Y) e
51 ol () STl gl Lad s opus
Aty 53 s Al p S ol S 5 gl s
PRC PRV VS 3 EEVPILIC RS ERN ) CHE NC U
Al byl 3 ol 31 oS 5 L 5 (FO) 5
23 o2 i grmebes L olS 05 S s o OLES b 5
3y e sn GRS Do lild s e 5 (650 A kil
035531 5,2l hash 53 (OF) 55l e alsn i A
3ot slasled o3 i i, AS el S 4 e sl
Skl 0350 b Ll e OF e o WL al5l 5 8
535 (S5 LS 53 0,8 Jea A) St s ealical L6 p s

&kl 4 525 MSTATC 3lp = 3l eslizal L sdal Cwises

.QJ;M@LSJJOM

Cou gl
SR Dok A g ke IS e Sl A (6558 SRl
A ol i S 03 b g el 4 e LSS
lsd Ao S 055 e G S 3 J 5
IS Slaslag 53 lps i A, Ll sl nlsl
Wl Olsmea 20 LSS S 5 sl 51 il e
A o5 SIS0 S 5 hS 5 psreshom 08 hea Voo Slod 53
Sl Oy b Sl i ST w1 e e 5 g
S5 o (e Ll L 288 o ps A0 lsm
35 oAl a9 L il slacSal 51 S 5 oty
Sla0 s ssam (V5 Y sladsdr) 5 S sl S 055
S Sz JSE5 case S S5l 5 Ol e
OA) 33,8 o olS usy 55 b 2alS 4t s 5
Sl b S sl Mg 3 ca” Sl Sl e

Y'Y



R IR GBS hs Fp s plesd S5 by g ppeben D pas 3G

T2 2l piou s e diSelol ladd Chlb 5 a5 035 2 Sos5 mle s sk 5 pamedkn s ST Y Jar

= (Mg/kg S0il) ¢ s = sl Soxh 7ol ot e
T Yoo Yoo Voo s (dS/m) '
(@lpot) olse isw S O

\aVie YV/A£e/A 2 YE/Y+Y /o © YAN£Y /0 19 YS/ £ Y (o/¥8) dals
yq/vB YO/ Yoy ¥Y/oxo/s % AR Y¥/4zo/V ] \
Yo/ve© YV/$£Y /0 © YA/oxo/s M YA/A%e/0 V4/¥xo/p M ¥ S et
7% YY/$o/5 ] Va/A£Y /o 1M V¥/440/F © \Y/$x0/Y P A

vYNA YA/Q® YY/AC Yo/o° Sl
YY/VA YANzo /¥ 3 YO/0+)/Y Y4/fro/A AR (/%) dals
Yxe YV/Yro/f P YYNVEe/n YA/Y£0/0 1" YO/Aze/5 ! Y .
YV/¥© YY/Aze/s @ AESYA Y¥/oxo/f] \WAFTAS \ et
Yo/¥P Y§/oxo/f YY/¥ro/0 K \W/fxo/5 " \O/oko/5 O A

\n7h Yo 8 YEN© YY/¥P S

(Mg/g dw) scSell glans clle

Q¥ /A V) o/vay/q ® A/ Y£¥/0 DO AV/\£¥/0 N AV/\£¥)¥ fOh (o/$5) aals
AO/¥B Yo \/AxY/\ ¥ AO/O£Y/Y &N V4 vt/s o VEOLY/A D Y
$1/0C v4/0£Y/A foh SY/0£Y/4 K N £4/0+¥/0 ¥ \ ek 8
/P $V/Y£¥/0 K AR AR AR AR YY/ALY/A ™ A

AYA VY/AP SYTC 04/A° S
a0/AA AR Yoo/Y£Y/A P AS/¥L¥/Y & AY/5£¥/% o0 (o/F5) aals
ANAB Vo AALTT @ Q) /var/q ©f CARAREL VA/££Y/4 foh Y
#4/\© VAR /AR vy/Axyyy i 04/V2Y/A K AR ¥ Il
¥5/00 VSRS INTAAR YONEY/A ™ YY/ALf/) M A

ar/A va/s® ATAN A li oSl

L5 Sl pme D Mﬁ@dL«;;—\cla.»); oSls Oyesl b ditas S 2 S5 L S S G s oS (golael

bSad S5 5l Jeol (555 laslas 53 5 i =0 alse O35 sz 3L paie opl 558 4 olS e Sy amd
g dioys VP S OA FF Ul s e il ol 50 e a8 sl OLES (65 slaslant 55 alph s St
Sl s 3t G b S SIS o o (7 d) aS(sos b eng i YU Slassd 53 o sk 5 eslizud
Sl S o (g s bl alS sl s Sl e S S el p S e Yoo ) as
e ol alS (Jld 058t G 8 0 iS i e (e IS mie 5D e pens e A 5 Y Y slagg s
i e H-ATPESE o 5T ol Sl lS alwsar ise dody (sl 3 AV 5 2F OV il 4 oee 5 5

YYYy



\YAY Ol / wa_,;l.:é.h o led / 2355 J/ S 45 ol f-"‘\; (b a s $iles Q}J‘;r‘,lﬁ ES)

O e s OLS & Cod U3 (5 iy polin (55l Vsans
2y lal e g

cble Rl 50 51 S5 e Sl 6o S
Sl et i JLis ) 0 S s il S
53 el el el ke G138 4 e 5 o g 5 as
Ulse 5 SLSLw glaasl b mls cpl (F doir) 42 oS
S pazei ils Cillas (00) sl 5 dexl Il 5 (00)
3 Gyl il 2alS G b Sl aSls e S s il
b Jsb ey O ol aalsl Ol gl T Joiley
S1aS el (5 iel S 5 S 8l eSS a3
Sla pH 5l any asals js 5 cnl o (S Bl
Slaize bl 16wl el cpl i Jlad 5500 50
L =T 5 s lad S50 cvsn 5 5 ST
02,5 Akl Ly (R 5 o808 3 5 o0ls OLE (2iSan
slacaul sLl sl =l N SO e by
P a5 L (00) st Lagnts 1 a LS]
S an g 45 s adaly 5 il S il
Ol 2 g n odalin olS 53 S 5 cpl e 5 o gl
Tt 5 b ot G5 4 oS Jars Gl g s T
sl

Ol ot prima o ¥ mlaw B S (6558 381 L
o=l o3 s el S (gls e sbas YUK ("i)ﬂ ol
Hm 53 ol OLaSe (5o e 33 2 6 o gt
= A Bl 5l ey e A 5 slagsssd oS o
L5 505 G 3Ll Ol Sl S ! s
LYol ﬁJ-J Clad o 3 1,LS 4S s e OLES
ON) DS 5 Kol (F 5 Y ladsdr) il osls il 53l
ol Sl Ol oS L5 S aalie 4z gy olS asdllas b 5
ol g B pae by S (5558 Al L VB
5,8 4S aosl OLE 55 OF) 0l 5 Sl .oily
@ oS 53 VU 55T b (Rl o s s
wdSal| Jale an S5 05 15 e BT pl s S

3 b A o el O (i ol Rl ey
e Cislias Y LS5 5 50 S O feily 258l
oS Jood (Rl e S el 3L 5y 2 IS S
OA 5 ¥4) 558 o550 &
4 e OF 31 Sl aosls ilsls 4325 5l Jol il
AU e Bz Dlsoe izman 5 (o5 e 5 e
St 3 ediiSell glans clle L (P<o/o) ) (gl sme
5 0L U Sile avglin (Y Jsdr) ol 423l o5 ols
ez e Y G055 p e gl 5L S 8 s S
Sl oo S sl lans () bl js (g i Cudlsn e
o Sl gl oslae S aSUlcals Gl 5l L &S
M (ols e ol Lads Olgee e 2 pien (o3 A
U edins 15 0 sy e el (T Jsin) 55
©V) g0 o oiSslml ladd Chale rals  Sbe (5,55
S 534S el S s ol sl e (18) paS
S Gosban il del s 4 bl b b ta s
ol sl sdiS sl glads clale 5l Eel (o) 5
S Soalidl Sl e diSell glaad chlale J2als .(VY)
S s e slao s sl clale U 1 st wils e
Al (1)) s Ol e ol 5 a3 o ilie 5 5 s
o S oo LIS Slasles o add Bl oy Sl
o Ll e cilos (S S5 L el L OLLS
33 e ol e sl B e 0 SV b
Yoo 5¥eo ol waS das e OLES Y Jodr Ail oS
ol jles b aslis o S (’;jlcsf. £ s rjfg;l*“
ml sl s diS el gladis Chale s e il sl
03 p sk O mae 4 S e O Sy b 2 S il
3y oS 53 A3 ks Al 4 s DS S (b
ol 3l s esls 2l 1 olS a5 e Sl o g (1F)
S s deas o SRl (6o 4 ol Cuslie G b
3 YY) 33,5 e 5oy Olse Rl 5 ek 1A sl
o g L 0 dd 4 Ji5 OLS ) Bl 3 55l b (P

Y'Y



R IR GBS hs Fp s plesd S5 by g ppeben D pas 3G

Er S50 W 05T CIb 5 ol oS CBIE 5 ()55 e s sk 5 p ok 2w S g

‘L (Mg/kg SOil) g - shane S5t sk )
St Sos o
Yoo Yoo Voo A (dS/m) &
(Mg dw) 5l eedS lale
OAP VYsey vy K Y\xy ™ ey ™ (/%) aalis
ave \qyay % VYY) e F Yo '™ YA<f '™ Y
2 Ly IS
YYoP FAA£YY P YYVEYY © qvzq TX AVzs M ¥ VJ
\fal Frasys @ YOY£YS V1 M V)Y fOn A
YASA Y148 $5¢ s0¢ Sl
Ye V¥oxs 19 svay KM Yyay ™ Vasy ™ (o/$%) dals
A \WA£)) O Aoxq K Fiay YYay ™ \
Sl S 5
\AYE FAVYA © YrvLyy INETN V) o oK ¥ '
YYAR FEVEYY 2 FEVEr © Vsoxyv V¥Y+4 O A
yev A VAo vo © yo C LSl
(AA240imin/gfw) YBIS  5T e
Jald
1/444 Y/Yfxo/oy ® Y/oYto/oy & VAVEe /oY &\ A xe oY O
(/%)
V/AVE Y/e\to/o¥ @ V/AO£o /o0 O \V\to/oy 1 V/§Axo oY M Y ks IS
Vans V/AVEo/ o5 &N V/Voxo/o Ok V/f5ro/o¥ M V/Qoto/op M \
V/ove V/Vazo/oA V/#\ko/oy I V/$Viojop M V/f)zo/op M A
V/aah V/Ao® \/57C \/$ e Sk
aalis
\/a9h Y/YVio/oA ® V/AAze/) o O V/AOEe/) o &N V/Af£0/00 ON
(e/¥%)
V/AS® Y/eAso/op V/AV£o/of O VYo 0¥ f VAAETVARRE \ LS oS 5
\/FAC V/AQo oV OO VVgxo/o0 VOV o o0 KM V/OF£o/o¥ I ¥
V/$0C VAYze oA &N V/§Axe/oq M V/foro/0f M \/¥fe/os M A
Y/e A V/AY® \/$¥C \/$¥C S

..,U)‘JJJ‘)LSL&AJW&\M)J@JL&J}‘@G.N)JO.{}\JQ}AJT&‘MJJLZAK)JQQ&7_:-}5&_:5)7&.3):4563‘.)&\2*

plad an I8 e ISl ol a5 o0 ST LS 5 5
Jeree ) dw st g 5 00 8 e oy glad S e
Uil S sl 0L 55 () 0L es 5 IS (YY) Wl
oS s VLIS ol el me JhalS sl g5

A3 S

Yo

g e B U Y B e PRV RN W W
oo 3l iU aalest Sleds S5 5l s 5 ol 4 s e S
Sl b [2al Lyl Jesa cnilen oS 3 (55
5 eS| s SLadlSOsly Ol GYUS dile eS| s

JLSGsly 93 ol oS 5 5l 5 sl 2l 05550 ST,



\YAY Ol / wa_,;ké.h o led / 2355 Ju/ S 5ol f-"‘\; (b a s $iles Q}J‘;r‘,lﬁ ES)

Tr 2l S 0 el 5 e CBE 5 (655 e 5 gk 5 p sk sk 60 dpan

LS (Mg/kg SOI1) ¢ s = shas SO sk ot e
T Yoo Yoo Voo A (dS/m) :
(mglkg dw) e.b clals
Yoot YAV T 2 YAQE104 P YATSITT P vqyyapyr A e
(/%)
Yayoh TAYoxyyo @ YaYYs)Ys ° YASV £ Y)Y C YAfox) Y &€ Y
Yevr® YOVer)e) PO YFFAETY AN xrpra A O vy ey O ¥ RTINS
YV ¥eC Y¥oq\yf O YAO¥£) V5 I YoVoxyi1oh Yovq+4q " A
YVa A TeAB YOOAB Yovy® ol
Yavoh Yea)x\10? YaYVa\Y) @ Y4eq:) )V A YAAex)YY A e
(/%)
YaAQA YAYO£) o4 @ YaAVEY 0O P YAYA£\YY B yqoyryop AC Y
YYVE® YFYexaq O YYa¥£))) Of VPR YT e yrvasyy o ¥ bSel S 5
Y144€ YYAS V4 fon YY) Y2) 0 O YV oQ£AY O YosoxAY P A
YAeAA 1700AB YOAV B Yoos B oSOk
(mg/kg dw) auly clale
YOVAVA  Y£A042A44 B YEYTFYLQF AC YOVIVEAQY #°  YERYOLAAY BT e
(/%)
YEoq¥B  YOYOTEAAY ¥ YYAQVEAVA & Y¥VOoxq o5 YYFYY£AQe Y
VOAPAS  AVOYFEAY T\ pAFY OO \OYOo£OAF \WAOS 044 K \ ek IS
YV FO¥P VEYQoxsvq K YYSVARSYY K VoAsSE£q M AYYY£00q " A
Yiem\A YoyAeh VAVESE INAMES oSl
YOOAQA YVFOY£404 @ YEVOF£4Y B Yy s vy O yearyaas. Of e
(=/5)
YOVVFA  YvYrora s ®  yey AxAvy ¥ YEAOD£AVe & yryYAZAAY o Y
WHAVE  NAVEFRVER 9 AAersave) O VPVO0£0aY MV FYOravAq K i LS oS 5
Y1515C VEYS oYY K VYAVAOFY M Vo5V £OFA M AAYY£FVE M A
YYAFAA Yoqry® VAQvY © \WPAY P oSl

.JJ)\.U)\Jle.:u;.é)’\l}'—\.,L.ﬁ):@Jw‘é.ﬂ):ﬁl:dyj]&bgmdﬁpﬁjﬁ%&g-jsg_éf&i)bééz‘w\*

o ble .)‘J e U’:"Ats‘f‘."f' SN “‘).JNJA)Y 6@6)};&
S g Suss e et (O Jpdr) Al edalin i
(Y d)JJ—)JJS;Jbu”‘o\_:f&U_A M; MM&“ > 'J:

Y o aS a0 51 S L Sls 4 lis

)Jb)é@)dl-&!ﬁ))d&b)}cﬁ}l?%\éﬂ &‘jﬁ

AAId



R IR GBS hs Fp s plesd S5 by g ppeben D pas 3G

o s oS ey SR Sl e pndes Sl eslizd
b s 13 s o Cd s i 28 55 sl
B 2o s Gk Sl e ki G as oS esls OLLS
o iy 5 S gladple GliE g pdash Jials
Gl e olS adle Sl ez 2 Rl s e
O) 25,5 5o K3 QLS 5 sy oS (2 53 ks
3bie oo gl o b e o S Ll o

S dnlp ol B ol a5 el 2y

& S 4o
Csl Sl (g)5d S ol O 51 Sl 2ass opl glaasl
LS| A o T b algn o S 055 35 8
ﬂaw,ugygcgﬂjsuuw;wjjvu&
25 oSl el 5 s Gl e 53l s S
Cdlad cp gk b ol Slas QLS 5o S ol Jl= s
sdiSell Slads 5 el i o bl 5 5 VLSS
o s S Sl 03 S iy s e
ol s syl se el 534S UE e e Laesls
et Ao IS (g e i LSS S
Ol o g 53 Sl 038 3505 oS @ (5 208 Dlados
e Sy s e sleals 5l (S oS 5 S (¢S
e L3S S eslial (i S s S (g5
Ol e a1y o gllaels gla 31 b el s 15 el

s sl g Sk

Sl Sl
=S em‘adjjté_gy)jﬁ 6}9»4@_}\&0)'\ %ﬂjwv\.‘
b)l.a_.;JLﬁ_..:Jh)ﬁ CJ_ELE\JJ-‘)J JL_AQH"LQJ-)E\J-M

ml OF el 31 e (55l alio (ol 45 o/ YV/AVYA-A

Yyv

Ol bl law i (6598 A5 Zod e 03 b Shle alS
5l sl rasn s el sl 1S 50 (FO) S
e S e S5US o Sk Voo mlav s o sl
Alacamrg LS L3 mn gl Sl jaud chle 515
O35 e LS Ja g7 Jid Sy (535 pi s S
23S s s Seslas 116 o) slude talS 4 1 O
220 S Al 5 0l e (FY) ks o2
ol o S Gla s 5 eals Sy 55 Lol
(V) slS 5 g (0F) das LS25 ZNSIO; 5 ZnSIO,
53 St Bl gl OB ae LS s S edalle 3
LS o Mg IR 2l S

cble Jals Cel i 5o 5l S e 5l o8 Sl
ol SAd S S5 ol b e e P 03 el
O 5V gladsdr) s i i IS lasled 3 a8
(ot I AL S s S edalie 50 (O)) O Ses 5 Al
3 b e SAlS B ples s o ety Sl
A olS by CBlE EalS S Lizes (FT) OSCes
iy 5 e Sl e e ST il Sl 36 (5550
B ol M5 s ST ol A S a5
SLailSe bw sy Sl Sl ey 5 b G0 O
sy a8 e il Lad gl plendly glis e
)J)gu&éﬂjﬁbﬁbﬁh}suqﬁwwl&(wﬁm
Gl s ((F4) 05wl Sladsho Sl el 75 5 aed
Lodd slas Olals o eoly o bile 2 iy falSes
Laslas ol 3 b BBl 0o SV Joas o IS
A2l

R o g QLS Al e 55 p e 5 )8
o> OLES (ol gme Rl alps Sl ol B (5558
s U ezl syl 1 S0 i)
(s RS e OLALS 3 ol 0 e 15
Syam 53 e slalie H-ATPase o 5l wlles 53|

AU O s e e (PO AB e p s



\YAY Ol / wa_,;ké.h o led / 2355 Ju/ S 5ol f-"‘\; (b a s $iles Q}J‘;r‘,lﬁ ES)

eslaiwl 3 90 GUA

sl 5 Ol Olosla cof 5 S Slidos amjo QAY oyl 45 . Jyl M olS wpoer (sla ig, ATVO bl )
Ol csiosles ols cssuslis

Bl 5 GolaS p e gadmn it LhaSTy olS (6550 4 Joo 53 050w 05 SLAYAZ Lol ds 5 e (Gl Y

Ya-¥e (¥ b

ol eoleMbl 5L 5 slel ;s AYAD-AF oly5 Jle ol &Y ammes 1l i L(g5,5LES (gasb Lol N Y4 b Y
O «$3usleS sler

S Ll 5 oS ey 8l L (S5 58 A5 s p semeake ilie o lie YAV o3l e 5 5005 f iy
VA=A OOYY SLel psle 055 (5558 mluo 5 psle dloms (INFT) 108 Jsle S3U Y (s o

ot_:f ;g_“ojjjﬁjzﬁjﬁ)}p 6LAL;/J“.£} fff(’wﬁé))‘; C}J"“jzjb AY4e JQ‘J?- T3 a‘u‘” A LL;‘BlSr R ab) o)
FOAYVE (VY Ol sl Jlass 5 55505 OlalS wlii=s .(Portulacaoleraceal.) 4 = sl

L;)j_&u:.ﬁ_?%‘H))éﬁ&j@%f)%)“)frw)ﬂ AYAA f‘)@‘j&wuo Cu.u cd ‘L;O-Lb‘}j-\.:ﬂﬂ?
M=80 O (355U mlos 5 ko) Lok psle (selons

rj_LOA_bu(oryzasatlvaL) Cf'f' JJ&L«&_}M)J;JLM’.‘B}‘&M J;u.iajs\ o AYAY Jﬂjlsf}t‘d"ﬁsﬁs'\'@“; A%
DAV-OAS (I 0l | (o5, 5Lis

.L@_\:..A L;""J")’é em\b Q\)LZ.L( .MJ .%Pr.d @Lj_ﬁ/)‘) ‘J[A[:_(L;[AJ:“.(/} AYAY ual;u‘z KSR .Cj )&Als . c.<= ‘uﬁls A
Agbn dalii,.?\: sl ohlest . el olals s S u/’d.é_;b AYVY CLJ{}-)S A

O 2y s bl e S SIS g b 4 OlaLS AT A YA pstlen Vo

11. Akram, M. S., H. R. Athar and M. Ashraf. 2007. Improving growth and yield of sunflower (Helianthus annuus L.)
by foliar application of potassium hydroxide (KOH) under salt stress. Pak. J. Bot. 39(3): 769-776.

12. Ali, A., S. M. Basra, I. Igbal, S. Hussain, M. N. Subhani, M. Sarwar and M. Ahmed. 2012. Augmenting the salt
tolerance in wheat (Triticum aestivum) through exogenously applied silicon. Afr. J. Biotechnol. 11(3): 642-649.

13. Allison, L. E. and C. D. Moodie. 1965. Carbonate. PP. 1379-1396. In: Black, C. A. et a. (Eds.), Methods of Soil
Analysis. Part I, American Society of Agronomy, Madison, WI.

14. Amirjani, M. R. 2010. Effect of NaCl on some physiological parameters of rice. J. Biol. Sci. 3(1): 6-16.

15. Awada, S., W. F. Campbell, L. M. Dudley, J. J. Jurinak and M. A. Khan. 1995. Interactive effects of sodium
chloride, sodium sulfate, calcium sulfate, and calcium chloride on snap bean growth, photosynthesis, and ion
uptake. J. Plant Nutr. 18: 889-900.

16. Barakat, N. A .M. 2011. Oxidative stress markers and antioxidant potential of wheat treated with phytohormones
under salinity stress. J. Stress Physiol. Biochem. 7(4): 250-267.

17. Bernstein, L., L. E. Francoisand R. A. Clark. 1974. Interactive effects of salinity and fertility on yield of grains and
vegetables. Agron. J. 66: 412-421.

18. Bohn, H. L., B. L. McNeal and G. A. O'Connor. 2001. Soil Chemistry. 3 ed. John Wiley and Sons, New Y ork,
USA.

19. Cakmak, 1., D. Strbac and H. Marschner. 1993. Activities of hydrogen peroxide-scavenging enzymes in germinated
wheat seeds. J. Exp. Bot. 44: 127-132.

20. Chen, W., X. Yao, K. Cai and L. Chen. 2011. Silicon aleviates drought stress of rice plants by improving plant
water status, photosynthesis and mineral nutrient absorption. Biol. Trace Elem. Res. 142(1): 67-76.

21. Curtis, P. S,, H. L. Zhong, A. Lauchli and R. W. Pearcy. 1988. Carbohydrate Availability, Respiration and Ggrowth
of Knef (Hibiscus cannabinus) Under Moderate Salt Stress. Am. J. Bot. 75: 1293-1297.

22. Datnoff, L. E., G. H. Snyder and G. H. Korndorfer. 2001. Silicon in Agriculture. Studies in Plant Science 8.
Elsevier. Amsterdam, The Netherlands.

YYA



R IR GBS hs Fp s plesd S5 by g ppeben D pas 3G

23

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.
40.

41.
42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

Yy

. El-Fouly, M. M., Z. M. Mobarak and Z. A. Salama. 2011. Micronutriens (Fe, Mn, Zn) foliar spray for increasing
salinity tolerance in wheat Triticum aestivum L. Afr. J. Plant Sci. 5(5): 314-322.

Esfandiari, E., F. Shekari, F. Shekari and M. Esfandiari. 2007. The effect of salt stress on antioxidant enzymes”
activity and lipid peroxidation on the wheat seedling. Not. Bot. Hort. Agrobot. Cluj. 35(1): 48-56.

Esmaili, E., S. A. Kapourchal, M. J. Malakouti and M. Homaee. 2008. Interactive effect of salinity and two nitrogen
fertilizers on growth and composition of sorghum. Plant Soil Environ. 54(12): 537-546.

Evdokimov, V. M. 1969. Tolerance of some crops during ontogenesisto Cl salts. Sh. Trud. Aspir. Molod. Narch.
Sotr. Vses. Inst. Rasteniev 10: 164-168.

Gao, X., C. Zou, L. Wang and F. Zhang. 2006. Silicon decreases transpiration rate and conductance from stomata of
maize plants. J. Plant Nutr. 29: 1637-1647.

Gee, G. W. and J. W. Bauder. 1986. Particle Size Anaysis. In: Klute, A. (Ed.), Methods of Soil Analysis, Part 1.
Physical and Mineralogical Methods. ASA, SSSA, Madison, WI, USA.

Grieve, C. M. and R. Grattan. 1983. Rapid assay for determination of water soluble quaternary-amino compounds.
Plant Soil 70: 303-307.

Hashemi, A., A. Abdolzadeh and H. R. Sadeghipour. 2010. Beneficia effects of silicon nutrition in alleviating
salinity stressin hydroponically grown canola, Brassica napus L., plants. Soil Sci. Plant Nutr. 56: 244-253.

Heckman, J. R. and A. Wolf. 2009. Recommended Soil and Plant Tests for Silicon. In: Sims, J. T. and A. Wiolf
(Eds.), 3 edition of recommended soil testing procedures for the Northeastern United States. Northeastern
Regional Publication No. 493. University of Delaware Press, USA.

Hodson, M. J. and A. G. Sangster. 2002. Silicon and Abiotic Stress. PP. 99-104. In: Matoh, T. (Eds.), Second
Siliconin Agriculture Conference, Press-Net, Kyoto, Japan.

Hu, Y., J. J. Oertli and U. Schmidhalter. 1997. Interactive Effects of Salinity and Macronutrient Level on Wheat. I1.
Composition. J. Plant Nutr. 20: 1168-1182.

IFA. 1992. World Fertilizer Use Manual. International Fertilizer Industry Association, Paris. 632 p.

Janardhan, K. V. and C. N. Rao. 1970. Effect of soil salinity on the uptake of fertilizer phosphorus by rice. Oryza
7(1): 93-94.

Kafi, M., J. Nabati, A. Masoumi and M. Zare Mehrgerdi. 2011. Effect of salinity and silicon application on
oxidative damage of sorghum [Sorghum bicolor (L.) Moench.]. Pak. J. Bot. 43(5): 2457-2462.

Karathanasis, A. D. 2002. Mineral Equilibriain Environmental Soil System. PP. 109-151. In: Dixon, J. B. and S.B.
Weed (Eds.), Soil mineralogy with environmental applications. Soil Science Society of America. Madison, WI.
Lindsay, W. L. and W. A. Norvell. 1978. Development of a DTPA test for zinc, iron, manganese and copper. Soil

Sci. Soc. Am. J. 42: 421-428.

Marschner, H. 1995. Mineral Nutrition of Higher Plants. Academic Press, London, United Kingdom.

Mengel, K. and E. Kirkby. 1978. Principles of Plant Nutrition. 3 edition, International Potash Institute, Bern,
Switzerland.

Munns, R. 2002. Comparative physiology of salt and water stress. Plant Cell Environ. 25:239-250.

Nascimento, C. W. A., P. K. V. Cunhaand A. J. Silva. 2008. Silicon alleviates the toxicity of cadmium and zinc in
maize (Zea mays L.) grown on a contaminated soil. J. Plant Nutr. Soil Sci. 171: 849-853.

Nelson, N. 1944. A photometeric adaption of the somogyi method for the determination of glucose. J. Biol. Chem.
153: 375-380.

Nelson, D. W. and L. E. Sommers. 1996. Total Carbon, Organic Carbon and Organic Matter. PP. 967-1010. In:
Sparks, D. L.,A. L. Page, P. A. Helmke, R. H. Loeppert, P. N. Soltanpour, M. A. Tabatabaei, C. T. Johnson and
M. E. Sumner (Eds.). Methods of soil analysis. Part 3, Chemical Methods. Soil Science Society of America Book
Series 5. SSSA, Madison, WI, USA.

Netondo, G. W., J. C. Onyango and E. Beck. 2004. Sorghum and salinity: Il. Gas exchange and chlorophyll
fluorescence of sorghum under salt stress. Crop Sci. 44:806-811.

Olsen, S. R, C. V. Cole, F. S. Watanabe and L. A. Dean. 1954. Estimation of available phosphorus in soil by
extraction with sodium bicarbonate. USDA Circular 939, US Government Printing Office, Washington DC.

Olsen, S. R. and L. E. Sommers. 1982. Phosphorus. PP. 403-430. In: Page, A. L. et a. (Eds.), Methods of Soil
Analysis. Part I1. 2™ ed. ASA, SSSA, Madison, WI, USA.

Plank, C. O. 1992. Plant Analysis Reference Procedures for the South Region of the United States. Southern
Cooperative Series Bulletin, No. 368. USA.

Romero-Aranda, M. R., O. Jurado and J. Cuartero. 2006. Silicon alleviates the deleterious salt effect on tomato plant
growth by improving plant water status. J. Plant Physiol. 163: 847-855.

Sakamoto, A. and N. Murata. 2002. The role of glycine betaine in the protection of plants from stress. Plant Cell
Environ. 25: 163-171.

Saleh, J. and M. Maftoun. 2008. Interactive effects of NaCl levels and zinc sources and levels on the growth and

q



\YAY Ol / w;_,;t:&.h o led / 2355 Ju/ S 5ol f-"‘\; (b a9 il Q}J;r‘,lﬁ ES)

chemical composition of rice. J. Agric. Sci. Technol. 10(4): 325-336.

52. Sagib, M., C. Zorb and S. Schubert. 2008. Silicon-mediated improvement in the salt resistance of wheat (Triticum
aestivum L.) results from increased sodium exclusion and resistance to oxidative stress. Func. Plant Biol. 35:
633-639.

53. Song, A. L., P. Li, Z. J. Li., F. L. Fan, M. Nikolicand Y. C. Liang. 2011. The alleviation of zinc toxicity by silicon
is related to zinc transport and antioxidative reactions in rice. 5" International Conference on Silicon in
Agriculture, 13-18 September, Beijing, China.

54, Sposito, G. 1989. The Chemistry of Sails. New Y ork. Oxford University Press.

55. Tde Ahmad, S. and R. Haddad. 2011. Study of Silicon Effects on Antioxidant Enzyme Activities and Osmotic
Adjustment of Wheat under Drought Stress. Czech J. Genet. Plant Breed 47(1): 17-27.

56. Tiller, K. G. and J. G. Pickering. 1974. The synthesis of zinc silicates at 20°C and atmospheric pressure. Clays Clay
Miner. 22: 409- 416.

57. Wang, J. J., S. K. Dodla and R. E. Henderson. 2004. Soil silicon extractability with seven selected extractants in
relation to colorimetric and |CP determination. Soil Sci. 169: 861-870.

58. Wang, X., Z. Wei, D. Liu and G. Zhao. 2011. Effects of NaCl and silicon on activities and antioxidative enzymes in
roots, shoots and leaves of alfalfa. Afr. J. Biotech. 10(4): 545-549.

59. Wu, G. Q. and S. M. Wang. 2012. Calcium regulates K*/Na" homeostasis in rice (Oryza sativa L.) under saline
conditions. Plant Soil Environ. 58(3): 121-127.

Y¥o



