aln! SLEL pole alxo
(FA-01) VYA F o,las Fr 0,90

@R 9 1)) cus yo Ol gl Q{SQTgSIQ&»
Glad SB3gs b @T 0o (9 Kl Ol

° D103 o 9 L dniiar g (6 K Mehome (506 31z 9y (S EANS w3y F ' HVUL Zluce
W&iolojl w18 5 o e slils (Al ol )18 ole (g gmmils bl O F LY

b‘,@a’ Nt ‘#b CLA 9 ‘5)')‘9‘.:.5 BaLy)
AVIAND i g 3o )5 —AD/N H/YF 223 50 )

oS>

S 55 e 53 O ) ST K 51 eslinal DIl w2 s 4 e !
b 03 GBS ) ciS s wlend slassS gl Kl Olse 4 sl cnl 2L,
b mbe 5 GIslS s SLEL ple 0s 8 GRS 3 5 \YAY-AD ladle
boglses M1 fold CiS' s ey 3ol ol 3 Sl 0kl SIS Tl Al o 4y 2 S
559 bt M2.s g aihate CsbT /) + gk sldS 70+ ol,5 S TAS 31 S
3 s bt M3y o ailie bl ¥ + Sl sldS 100 + 81,5 S JAY
TAY 51 S5s bgdes MAD sk ge ailaie usbT /Y + ol sy S /N0 4+ ol,5 S VAQ
4 o5 S Jels M5 5 05k g ailite cbl /¥ + Sl ol slS 700 + 81,5 S
339 o 9 SIS Jhoes awly oo aw &S 008 sl gy (a2) 5s aleS
LIG glp e slgin b S olas Chl s s oSl L s Jsw
bl cnl 53 5, o s e bdgow al 5o aud paie 45 Ad e IS sl
dsb 5 (2lde gldglowe 5 b fw PH & 4 5 b sls 0L Goios s .3 » Black Magic
268 ST Ko Oljs 45 (gla i 5 S 51 ol plu g Jhed Codr (28 (50,0
K oioeat 0391 7t B g ol 53 DL A, 5 a8 5 &) g0 SOWT 5 iy Wladls
Wl 42313 (5 5 3 ke 35 o 4 L 9o go Al o]

RPN EVINORCEICN PP C S P S IOR A EI-RW g Y3 1)

75 ady) lacll e S, S5 5 o
slanlp Jsbys a5l gladsl bl
o (Alikhani, 2004) wloas S5 wlidipme
Coogar 9 1)l 18 LS 0 Glawd b SIS
S5 292y (nl b cslesl o5 Jalowals il Lol
Sl 4 b gie (50 9 kS Glym S
bl o s e bl e 1y o

1. Primary Apatite

E-mail: mbabalar@ut.ac.ir

<YFV-YYTAYY)

4o

5 ok Gracy sy polie I So il

Ol 4 5ls aF (sl 005y Sldgzg0 4o 3Kl b e
Lol ol oo Giali8l Comaz 0l b ol pod pole jobo 4
B L L O e R
sl & oS (65,5laS g Caio i3 LA 5 (b
Sloduli job 4 aS 915 g2y il oo Il slse
ot (§5,9S Oladgs jo Slawd glaogS 05 4
Oz 0 hd Gie (p iS5 (Naafi, 2007) o)l

el UL zleas : Jstun oot gi *



VWAA O o )los F+ 050 ol SLéls pole aloee Y

ol b 3 s ol sl o958 35, Lol |
(O JON-SLIONE: R | Y SO CRRR RV PE=N JOV- VoY
Sl 00l s 0,08 sladeS (sl (15385, SLOE
ol (pl peiinss Bpas Gl o g0l glo om0 b
(Beshardti et a., 2004) 5 ,.5 & 50
VIO 5l jelmie aildle Lo jiS o ol Jl> 0
s S55e Bpas loasd 355 5 pakes
ol a5 oy j9a8 J3l o Fras slasys
slaogs glgl 5l (o 0gdie o)y (2B slayeaS
SogS Brae e cwl 0aud slassS ( Jls)lg
S YO aS cal o5 e PO+ dga> ,0iS (0 0,008
S A g 95 Sl bty dasgezme ;0 ol o
Sedise 9iS S)ly e 5l e e sgee
3loads plxl gl o,y o (Besharati et al., 2004)
Glpooads z) )l lawgie Hlade VYYA-IYAY L
O,Lle WYYl aldle jobo a4y 0 5lesS jaud 0y,
P23 JB S o ml Jdo 4 sl Yo
Sgg S ST o9 (Sal ioen wlawd S
2 Ol SleS @ ey (Sas s L pH
=hy sk s Jlslse 955 5 o)Ll slac]
Sol S o sole ! 5l et ool (jgis
a5 wed oo lid wlidss b Ll ol e @,

Di Sbl el la ) 5 el Jleel L Gl o
el 1y ol g ole Ll 1) sole opl jo Hhud
ol Sl Loy Sl oyaud slassS 5 s
5o Jesl sl oo Sl )lg 0,008 laosS L aosS
wle> 53 2liSee> 5 5l p9raiye Jole j5iS
(Beshardti et al., 2004) s
b4 o5 cod g2)le 5l Sy S o
wb] sl sais 6)3115 9 oo oolaiul o)'l:.>|
Eyae S o Glals clls plye 4 Sing;
ol Lol szl 5l leddg; 4 canl sod iy yas
6L»_’>‘ L.sl"b[""""‘"""" o oolazwl (5‘)’ QSQL‘E ..\...u) ),......._1
Lad o Sae GYeb olad sbeaw lpy ole

1. National Aeronautics and Space Administration

ot slassS gl & el IS s Gilie o
ol Ll 3 o S il o5l ised s o
5 428l ol Gl 5 LS Lags 55 e
505 (Alikhani, 2004) 5,5 o 1,3 oslizal 3,50
S (5ol sas JSio ross GALS 5 i
S5l (Allen et al., 1993) cuulds ulw o
3,0 09>y i A ;28 0550 0 S (ol
Sl 5 Ll ol o5 bSB o jaus S luie Yl
Gl Baas wisd oo <ol S o lagas 45 o
o 5 o8l Gl a5 s oolinul LB olS
sloogS 2By WL el SLS5 ol ol
S Ss 4 wisd o allol LS & 6hnd slians
oley <ddS by waboe s od> JB e
ase JSE L Jebul e LSS
slawd Ko [(Buckingham & Jasinski, 2004)
sl s po bl Glsie bl O
Oyge 1) Hied g )d 4 bSiw oy g (Sojlea
Sjluien ST s Jsloma O ;5 a5 il slossy
Sras @lest B 5l ,a.s (Helyar, 1998)
b G JSL 4l o g sl pdy 25Ty ealallgsd
(Coic & Lesaint, sl Jslol 5 ol jlons 355
1976)
@ o)gdS 5l (S el adl anwgi glss o
Swl il 5 5L Jds @ bowe 5 ciliee Vo
4 (g i o 0 phed (liond (SlaogS B pan
G5l b 5 e Soliiul (lind S olie sl
Jewd 0 1y g5yelas Lol e slaws S sais
SkSE 0 52 a4 jad aoe pl il eols )8 05 LS
@ S (508 Sl 23 BB 5008 (6l g
hol e (Alikhani, 2004) coul gloows slassS
ol (L) Sland SL gyhnd clossS g
O Ok YYAAL -+ gn i Slawd S plsd
S0, FIF 0g0 )] yiud lawgie 4 odlh 00 (oS
WY ooga Ll yawd a5 - olawd S ple ool
olaidl 0,008 sloogS adei (gl o Al asyo
Ol yad do o b lawd Sl eolatl ail o
Sl asd Gl rse s yied sloosS a5 sl
Ceod ial3dl plaS ool sanl sl Jl by ogS



Y

sy 9 5y Sedgrgh) CuiS o ol wb] sl oK 5 VLU

S oliwd laKiw 5l oo ofj] wlawd o ol
sl ilegl siols GB35 CslitnsIS g3l b
(TriticumaestivumL. oligSL pauS olS L oads ploil
03,5 Aby Sdg95) s ,o a5 C.V. Super Dwarf)
O pbioans g Cade bl L SO A olo lad g
30 Sz oole adgi g s ;0 Soged) olge ds
30 Sz oole adg e ax ST o04ls 09>y oLS
ol o ol Ol 3l Foml Seing; sl e
S swyp » (Mackay et al., 1984) sq wali
2 Bodee e zohe 5 Suing) sle e
aS ol las mls Jewadllowy 8 cuas o Sles
Srwe oSl S
Sl malS say S o9 100 1) Jaere 23 Jele
(Rajanet al., col aiily splie gls 5o bl g

1996)

P [ .z‘o 6LQ - )

by oo dasle mle S92 fyde Glul o
5 odid (g Sl osle (pl Wy ez patie
S Sla3gS 5 S phad dl oS adg slaasls
S50 e bl 5y 2Lk (So)ly wlis aly
Olgin Oland Cosal @ azg bl )8 (500 e
PGS GBSy nlaS aneyg e3lo
oy 5 (owlw LI am o5 golaidl il
el et aslis b 4 iy ey slas
Jwlgy a5 olbgieaw Shb a0 ool
S il e S esliul ol Slid claSin
4Bl 988 5l )l zes el g pliSae o se
ryax 0 adsl Gl obs)l el sl 4 > 2
A B3 ol ol pl Cusbl sl Sl eolaiul Sl
b AL 2] al> e

B 595 9 g0
oolaiwl 0,90 pdy 9 CuiS o)
3 TARATAY bl s G ol
&le g 65,0l o p Sleb pgle 09,5 slaailxls
ob oo a4 ialosl i ploul ol s olKasls anids
b dolas Jal5 slacSol QB ;5 ot 55 slac S

! 4 siulesl 0ty Glgie 4 ol aw ¢ 1S5 4w

Y o 1 \ . .

Log  omeb cl] Shpae s cudslinds
oS asswl (Mackay et a., 1984) cowl gy
u-»-b'l-”' aS Cewl U"‘ ;i...u}.'gs) w...w.....u )| oolau
.5193‘59 S oo 0ol ulm; WU Ja.w}'i as ‘SWL
dowgy CE odS e 55 e alews
N ade Sy Sa Jols @b ) wodsh s
Sl g el wedsbi oS abonds Jobs 0,5
al) ol 5 pedS G a5 cll codl> alows
ROUJURVE PES Je 0 COES SRCL QRN 1 I INESREPRRS

358 Glen) Oype 4 Sl o0 STy

Cas (PO,);O0H+3H,0 5 5Ca?"+3HPO,*+40H

Chl S ens esbe ok s Sy
(Mackay et al., oS oo o 1) el wSgy0
.1984)
g8 Aot b oolee & colshinglS eg)S
o 9 S (G ST SG Sl el odgl
Caol e sl b slls a5 Sliwgiegl] sl b
5 bly alewss ¢ (Johnstone & Sinclair, 1991)
Gl 58 oull i g (G918 Dl
Jols s b (Jasinski, 2000) cawl on el
Sk Joestla VeV 390 el (CEC) oS
soliiul are) ;o 1 o] Cdsiy JLsle .l o5 LS
SVgazme oy o
51 (Faitfull, 2002) caul a3l apie Siigrgoud
Sgyg et CiS 0 Soill b el S oSy
(Mackay et al., 1984) cuwl ouls slou| Sigd) o3ls
Lglis a5 as,§ a5 (1993) Allen et al.
S bl land Koo b olpon Cudsliygils
a> 5l 5 ml Jeloee 10 pudS 0ls o8l ) lans
peedS 32 B o 4 a5 09y oS 0 (sl e
2 on o sbelSly abg Jobxe 5l CE
(1986) Lai & Eberl g colsbiyends olusle
(1990) Barbarik et a. 4 (1987) Cheworth et al.

M9y A Cawd (g)elas

1. Clinoptilolite
2. Hydroxiapatite



VWAA O o )los F+ 050 ol SLéls pole aloee ¥f

Wy, s i WD ABu; Sl slaluls
291 5ol S VY dga Lo lals o onls
I sl gl

Slcwy 5l Gley Jole Copaw Jogend jshaie 4
ool by (oSl el has ol solu] cwlio
Jlo) loplSzeks & 1, 4lie Jolne ool
SPEICH TN NEUEE SSPTER IR
deo gad p)F 5 oS wl) by e Ol
) 85 Do s oy Aols L oas S5l
sl oo pH (4235 V0 Sow @ LSS celw VY
A0 Sy awl Gl eolaul L ol lde
SRR RIGURTEVII Sty 791
Jole 5o s ogol Sldes il jns jo Ko
GBS 595 10 ) ab plonl wd) alises

@ G5 nl po eolital 890 2lae laJslne
W39 25 T

sbowe lyias simd 5 S35 8 il Jobos S
() Jsa>) (Coic & Lesaint, 1976) aals

ol 5SS CBlE pgs S Jslxe S2
(Y Jgoz)

O O g S5 cbale g Sy Jslows :S3
(¥ Jgi2) s paie

oybas ;o Jolxe jolic alin clile b Jolxa :SA
(F Jsoz) £l); w55 S

olas )3 Jsloe yolie alive clale b Joloe iS5
(B Jg92) jaud yaie (o (£l)) w9 S

e sladgle ples ) Bras o5 polie jlade
(7 J992) 290 LSy a3

(G 52 ) My ST oo - ald) ST slomo ) Jso

S1 NO; PO, SO, Cl Totd

.18
K YA [NAS
«/A
Na <Y As
Ca #IY #IY
Mg \/o Vo
NH, Y Y
LAY
H s
\Vid

Total VY vy I RIA \Y

0 g ol &5 e 4 olae Jslo mhaw O 10wl )0
Sl (o YO leoz) o8 )5 Hlgie 4 s g5
08y 3y aole £ ool jloady ) dadd VYO oslows aiaus
sl 85 X, L “Black Magic” (Hybrid Tea Rose)
2o @) siee ASE)B L g 5 65005 05 50,8
29 ok ook SIS (19,0 9 Wb (Seke
a0 0 sl yo Slel pole 09,8 slaailsos
R PR CRPRER VP KVE S PR VERLIR VI PR JC g+ W
s 28 by po g ST 8y ) Y (ale e
ole 6o A Z )by oy, sleaclds .wigis 8o,
YeCm gl o YoCM hd oy Slaolals o VWA
3o ldig cpl ol asls bt S s O
S5 5 wo S aalS 4 £4,5 YYAD olo (190)5,9
5550 o3l ey U5 azie s 5l e e L]
5 od> (Sl Ui Jlxid azue a5 VY ojlul @)
R 0_4...’9 Lg).;o)"dd‘g @»)ﬁ)ﬁi 3,90 Slaw
S (ol s

Trh 4SS e w5l G ol
F W) ooLQ.H.u‘)))

TN+ elyy SBTAR L G5e bl (M
ol sloesS g

NG+ el SBTAY 51 S5e bl My
ol sloesS g

e+ el S TAY G Sy bl M3
Lo cosbl 1)+l ddlie codelingnlds
AT oS ke it i

N0+ elyy SBTAY 5l G5s bgle My
515 SmosS el i — i

Sy sels s glee 4 a5 S i Mg
s Syl gilS i g b ol o 455,5
g (o) SeAS e 3 1) Slge (l 25U

SLEL pole 05,5 Slaalils dbgos 5l ol5 SL-
Sy B 4 e Syge CulsliyslS b 4
b ln W ays Obiews oyl s 5 ).».AGL».A
50 By sl 2o oo G slel 4 Bl 5 cosly]



sy 9 5y Sedgrgh) CuiS o ol wb] sl oK 5 VLU

cunls wldes
9, T e lde Jolome B s O Giiod (nl o

YYO gsozme )0 5 sialojl axly jo (ol plals ¥

358 oolazul 050 09 olS G glilo SO o S WIS

s, gkl b LB s S slasws oyl 0 S

S5 7 ke LIS Gl al » ead o5

4 2l G ale wiul i Al e

Ao o 08 clS Gl g ol oS Glgie

9 285 Dype rw wyp ol 4 b (5 dadin,

Dygo bamé Bis Joe ciS ol avle aw o

ol b azi ool a8 o5l (lalS 4 5 <85

M Ao 0955 51 3 ) (ol (g, W,

59y 00 Al gles Kl oogase il ails

odgazte g o 5 il az 0 YASVD i 0 9 YYD

il Oldes plo 09 doyo A= GBS Cogb,

5 Ol w50 5 b lan 5 BT L o)l il

YO Zu,6 50 Gialejl (! o 3 plsl Csllas & jga

8y bl ole £ 5l ey ATAD ols >

Olao (g S0l

3O Kg ,o 3l ends cllby sl 5 slasi o ,Sles )
..\J\J)f dml.?m CA...’;‘.SO)SJ ‘)5

L Wy wl, b olS adgb oo 5l iasg gl Y
S5 ol gl 9ty b g 335 3k 25l
22 ol g

oS Sy S 0y90 plesl 5l s radle oo Y
aS wig sleadle olaws il z)ls S 5l by
LD 00 yadd (Mg 0l S

S 58 Jolas 5z glee plail iz oole woyo F
Slos b 0l o oad Sz ploa o Gjs
dwle el FA Soe a4 ol Kils ax 0 A
0,8

as Lf’Lme 48l SS9y » ujﬁ sl :j).g sloss .0
Wb e sl oSy Loyis glis)l b g alg,

S pSB g,y jleslainl LSy ausd i
oKiws Ja.u:j.s 9 6;:50}.49 9 (Dry'ash”]g)
(Faitfull, 2002) (o <813 jrogidg mSml

by 3l ekl b (g pSoslul 18 5 (3955 ol Y
[(Faitfull, 2002) s 8 &0 JladxS

G 50 p8 oYl (Shiskee - lalé) S2 Jglono -V Jgor

2 NO; PO, SO, Cl Total

¥
K VA /8
-/f
Na -1\ /N
Ca AV A
Mg <IvO -IVO
NH, \ \
s
H 130
AT
Tota 14 VIO <IvO /) AID

Gid o 5 oYl ST (e - 2ale) SB Jgloe -V Jgor

S3 NO; PO, SO, Cl Tota
K \iid \iid
Na A A
Ca Y/A YIA
Mg \ \
NH. ) )
H

Total VIf \ -1\ Ao

Gid 50 05 OVl ST (e - 2lale) SA Jgloo -F Jgu

A N03 P04 504 Cl Tota
-IY
K \ AN \IVO
.Y
Na A A
Ca /o Vo
Mg IV IV
NH,
-
H I
N4
Total Y/ \IY \ A f/A

(il 53 o5 My 5 oo - 2ale) S5 Jslome -0 Jso>

S5 NO; PO, SO, Cl Total
K V0 < IvO \IVO
Na A A
Ca YIY YIY
Mg A IV
NH,4
H
Total YIv \ A fIA

G yan o5 yolie olis F Jyur

MG/LIT G pae oS polie S
Vo HsBOs
YO CuS0,,5H,0
\ ZnS0,,7H0
Y Mn SO,
<0 (NH4)sM 07,0244 H,O
\e EDTA-Fe




VWAA o o)los F+ 0,50 ol SLéls pole aloee t5

50 1 ab ab
be

©Mgy ¢lo,!

10 A

S1 S2 S3 S4 S5
Jslowe

(oglo) o 65 1 2156 slo Jobowa 1Y S

70 1
60
50
40 A b

30

CM)ay gl

20 A

10 A

M1 M2 M3 M4 M5
B

Grasile) gy gl )| o S1-Y S0

adg leddls oslaw o alize Hlie gloJsloxe

Lol ols las gyl cme Dglas wigy o Jawgi oo
Jalore 25055 o e Laddles olaws S sl yiws
o 59 1y Bl olass 2 a8 S5 Jglows 5 ity S2
wlasls splie Sl b Jelxe plo oS obxl aig
Gai0g)S 0 lbSile awslie ulul 5 (F JS2)
I aBle ol o i wald L g M5 s (SSlo
g Cowl dall o b alie M1 i b 00,5 ol
Cawl amils 1) aBle ol p S M2 s

(O Jsa)

2.5 4
a
2 b b b
c
3 1.5
3 1
2
0.5 A
0 T T T T
S1 S2 S3 S4 S5
J gl

Wl olaw i slaJslma L3I -F Ss

sbol &30
SAS Jjle s 3 solitul b laesls )bl a3
ill  sames, 5 oSl awslic MSTATC
Excel ,l38le 5 b Jshizr 5 baylogai mus 5 SO (503

2épdy el

&b

5 Slos

e @g o 5l onld iy S olow
slaws s 5l alides ctS glo s .8 )5 1,8 A s
ol s Cold oal culoy b S S
s gl ol el lie sl Jglore Lol aislas
3leads cllo s J5 olaw jo Sglase slo,led o o
o Shee (VL S Jolore a5 ok iad Gy o
St sladslne 5 Jslome ool 1 o 4l 0,5 ol
Bg god odnlin (5l gxe Dglas Sz Joloe 5 walls
L s ool 05,5 slaal |, 0 Shae (s 5comls S Jslows
O US8) 9,0 gyls gre Dglas Sy Joloxo

ab
ab

(S 093 S5 JSs1aes)s Shas
N

15
1-
0.5+
0 - T =
S2 S3 S4
2l sl dglowe

b s o Shes » 2l sla sl 1) JSCS

LS sy Slpoguas
St Geizmen g (218 Jole Sglite sl les

Alosls las o sae Dglas wig gla,l oS
9 S gl pVL el Jolows (lgie 4 ST Joloee
2l banlio o 1) Gg glis)) (peS S5 Jolre
b s duglio ;o (V JSK3) wiles S slsul b Jgloe
9 05,5 ol Iy aigs glas)l o 5YL ol M5 s
W glogme B Kase b b ple

(V%)



sy 9 5y Sedgrgh) CuiS o ol u....l_fl sl oK 5 VLU

A oo slid ghlo g Dglis ClS g 9 plde
S5 Jole 5 (bt wald Sl Jslxe oS5k
Wl 05,5 obul LS 0 |y sl o eS
Al sl Jobme b alie pl baJsle plo
9 Ot wald Ms s o s G )3 (AJS2)
55 My iy il 1) 5y 5ad e 0 yieS My
e blie 1A USE) ceul 05,5 Jas oLl aline
Ole 2 58 2l Joloe 5 caS i lajless
M1 s o oo Hlid (ghlo cme Solds S jaud
Joloee b olpen My yins 5 0 5VL S Jslono b ol o
Wload o 1) S jaad Gl mpomb S
(Ve S

sl jlod 56 Cov Sn 039 Ol
ol gylo g oyl S gle iy 4 lde
S5 Jolore 5 it wald S Jole s e
rle los S ol 1) Sp e Ol RAOmb
O JS8) 05,05 555085 b 5,1 gime glis b Jglona
O el MS i ety (g alie o
03955 Ol Aol M2 g 059555 Oliee
wlice g8 55 M4, M3, ML (gl s il 1, 5
QO o) wslassls aels

o
[
o
o

a 0244 L
yor| B gl 722
01 B9 Bo
o0 B B
006 | [ G
: bk i
ooy B A
B B
0

0.16
0.14
0.12 4

0.1+
0.08
0.06
0.04 4
0.02 4

T
e

SRR

%

S gy b de 53
%5

2

I

]

o

M1 M2 M3 M4 M5

(20,0) 5)%@&1}1&)%@56@%;1-% S5

1.81 ab
1.6+
1.4
124

Wl slaws

0.8 +
0.6 +
0.4 +
0.2 4

M1 M2 M3 M4 M5
7

2Bl Slass py CusS (gla i 510 S5

adle Sz ool woyo 5 lie o Joloe e
ol Dglaie coiS gl s Lol cconl oalls o sine
O peS wald Sl Jole e soi lid glo sme
plo g casl 03,5 sl |, Al Sz ool do 0
W god ol KuSG b og)ls pre Dgla by Joloe
(7 JS)
slawi (gl sme U Oglae cuinS sl iy
iy ol Lol Ladlails ool ooz s S Sy
> le).u.u; ﬁ'l...: ).».sL: el o0l cualive ujﬁ Slaws
0391 Jald yiws 3l XeS g HlasSS odd oduz S olows

Y JS5) ol

Blw Sis 03l Aoy

S1 sS4 S5

s2 . S3
IR EN

il S osle woys g i sla sl i -5 S

gﬁ)ly\.’d

O Rr N W AN OO O N ®
S S R S R

Sy yolie ol
Jolore lizee slajled jo Sp jaud ol



VWAA O o )los F+ 050 ol SLéls pole aloee A

bo Sl R OF e Seree S Jlade
P Sy o yobe plie Gog SYL 5 Casla Joloxs
YL 8 il engamme I i Jslme ol Gyae S
Serd o a8 S polie o5 Gl eizres e
ol e oy o8 s 4 05 e csmlive S5 Jglore
Sl O] )3 Shed jpa pas g Jslne

i JBrs g olaie mll &5 o)lpe (pan )3
45 S3 4 SL L Jslme oy o o wiunsl o oanlica
Oolds altes Solite jaud jea> g chile L
30 yaud jaax pac b g 0ed sod cdmliv (5 ls Jxe
O 5 45 Sy it liae o e sloJslon
 oenl o)lse plo g Cnl walts Joloeo L arlie
Jolse 5 Ll pd plo Jliml (35 e 4 Glgi o
o9y 50 Soldi ool &yl old Cand 0oy Jge
Sly> Ssn oo 0 @ Jslre oS5 4l
waghy g es) wdgs jo Sse Jelse ple a5 oS
IS elie Sl Sigo 4 (g S ST
Sgzg pae Cde 4y Mgl podaid pgllae a5 g o0l
55 el (oyde W) onlie Sopd LIS
TS 20,5 e 35 (0l o Shoe ulpdh iz
s Lol 4 args b e Slided sl g 368
IS o 055 |, calizee Lalse

0 ad) L Gl Gl o awlie o
a =l SB Jels o5 (als) M5 s (sl
oo (g pSoiul ing, cloatly 0wl LS
0 il ) SbsF ) d 4Ll |, gl i

25 oo (ohié sladsme damglie 4o
5 OSkee Jro oad gpSojlal iy, slagasle
5 el odl b Shg pl SRl o il slows
Foml el 50 09z ge yolie J5 clale Joloo ()l
S cble cdS g @ly y0 Lwslasle plu
a8y Sl cage Cwl (Sew and S99 Jelre
Sd paie 553 Bk gl adl et ) GlalS i,
a5y 0 wliee jled 4 olS gl Bpany pole
W31 S5 Jslowe a5 Ll 5l el (plie a4y (285 (s,
ol sgam pae U oS (piag) 0B Sl aie ol
3 SA Jolo yioren sl ool lis alS paie
S5 Jslro alive oids (s pSosluil (gloasls S
Ll ol oo o Sy cpl oS cel g 00,5 Jos
3 9 ol sy, ety (iliEl o 82 Jeloe
el LBl 1) a2 (n g gloe b b anslis
L alie S3 Jslono 5 SI Jobme o Shy (oam )0
ol a1y et s g 00,8 Jee S2 Jsbne
3oy S3s5 p9d So Jelome a5 wa0 o0 plis s
Ol ) d9zse polis 53 g yolis (lie o clile L
23,0 b Jolore plo 4 Cod 6 5 Loy >
Olwe p At 288 laolre ST anglic o
ol 5 oyt S Jole « S 50 39290 polic
Jolore ailos,S sl |y yolie ol o eS S5
daglio ;5 5 Sel JolS (rudy S35ST Jolone ST (plis
3l VL polie plie a3 G slaslxe plo b

0.25 4

BJopo

] ubjep

by
flyb

R

0.05

R

o

R

i

I

T

@ S1
@S2
o s3
%% B S4
mc_%h @ S5

ubjepo

M1 M2

M5

(10,9) S p pid Gliee p CAS i 5 (138 Joloe blie 510 S



fa

s 9 3y Semedy oiS s ol cull sl 1)) Ke o YLL

Sade 0als 005 10 Cedsliiy g S 45T ple i o
b alie o M4 5 M2 lo iy Jio ol VL
eized o aS SlS ad, M3 5 M1 le
Jo 4wl Soml Spcdl o pelie ol
Codghinoids’ a5 oYL Jlews (e i od )b
Dlidod £g,0 ;0 45 8,5 azl jshanl (lgi oo o)l
5 rolie 058 el pritued job 4 Cdg)
Bohme & Lua .o4i o LS os) 3l cwles
1 CadsbisndS s8], elie mls (1997)
aisls o155 (5,845 cuiS
Slaie Sl 51 M2 s o a8, IS el e
5 Sl MA iy o aid) I il e b (sglins
Ss7se yad Jloe 5 il e )3 s 50 (e Dslis
a4 aloe M4 i o ad) IS0 Sl S o
YY i Laogie e b (Jls 5ed) e albi
ddbhio 4 Gleie M2 s o a8 I K 5 do o
Otalesl @l il oe wops Ve bt s b3y
95 gy slapatly 10 o M4 ey oS wad oo Glis
P & S S @l Sy polie Gl )3 o
w0 yaud i e oS el ails M2
Sl pas b5 (uige adlaie a4y Cud Sy adlate
0,90 b, Bras slp ol 5L ojlail 4 jaud al
o 2l g el dlge g polie jpa> S b g ad,
oy dihie claKin b ond el bSis o
PH 3eios ol 5o inay bo 4 sllae ol oy
S 3y o s FID EIY i e obne
Lol ol oo youd Qi SslwolsT sl canlie pH
el g A Sgus CllS s cnimo LSS gli=l pH
45, 6 pind iy YU PH 45 55 o ools Jlazs]
A5 o 4S5l o 05T ST Jolons (1,8 4 ol
SrSslr call Sow i Pl Gezmes
oy 53 siad Oliee o5 o iiSly S o
a8l o sl S pH asls dan )0 s oo (ialS
Ssguies s OO 51 a8 5 VIY 51 5L slapH o L
(Busman et ., 2002) sscees
G 0,5 a5 w2 o lid udss ol @l
Soyed 13 5 by polie ;o CuAS iy o il
55l 0l oL (sl 1, s il m slisS (55,

Brany polic olod o> a5 ol sloJgloxs

M1 s all o ole gao90 ol a5 0ules ol
W (_g).xfo)'bj‘ 9, sl ozl )l Gl 50
3 M2 s Ll syl sals o b alie ol
5 s 0l o bl Ko g8 o LSy 4 22y
S e S 4w, IS el plie o ol
oley 4 5l wesS e o uibl ol (al
oligS slao,go by g 8l as o1 lp (o i
b ons) oy S el sl iy gl
i B S i o SoS o o5 ke VI lies
sOJv.i’GA dud.:u ‘5:‘»\.: 6L°J9J~7“’ 41~.:5A 9 Cana] 039
o &5 A28 ol olF b (g aie 430 il
Cdz &S Cawlie opl @Al il 00,5 ol
sl plo @ Cod S 1ol sloaiy,) Laug jaud

2.5
'2‘ 27 V" h bc

s o F c
} 1.5 - %ﬁ 5}/"3 g‘/% !
& Pey EE b ooy
B Ha o B
A B Ha o B
20 I B e
: g il (R [l
» Eazd R R e
v B Ha o B
> Sy B BY

s1 s2 s3 S4 S5

el Jyloes

251

kS 5] a a a a
7k R gl B9
Y 15 Rty p b Rk
1 b F] s B s
5 H S i S
B e b Rt i B
a feniad Sl L Pt et
5 1] By B OB B b
» B sy o pe B
Find Preianin] frsd i gl
) o I I - B
CECERNN -~ R I .
Find Preianin] frsd i gl
N N NN
o | B S B e B

M1 M2 M3 M4 M5

S

(02,9) Sy 3970 Olpe 2 S (slo iy SV S



VWAA O o )los F+ 050 ol SLéls pole aloee 8-

sl Sal, 5l (S olawd Sl it ool
lp el 2R Glem 5,58 5o soladdl
Slidios .l Sland pow Ceod 1,5 L slaseS
g bl Siw o blate JI L el 5l (gt
g Bt 2aS looygs (ln St e sla Sy
S50 0 18 Ll o)se Dsliie aLS slaassS
JM&JLAJ QS’L’))‘ O@SM JALC P ydeo «Olad
ui;.zLa)'T i del mls Jb ol b WLQJ 3T RAY
s ladsre 1y 3 bl oo allblizes posd a3l
b el 5L Gialesl lp LS5 Fo JBlas a8 wleo;
Sland Ko 90y Salds sy 10 Jlaazl b leis
Wyl ol wsyo Ve e iws BB jals e o a8

(Jasinski, 2000) sls auseis

S il

o plnil Limghy slag bl (S Gios

SLEL psle 05,8 CUISel b a5 el g5 olStils
S coles Bgae Slliel by (65)0laS wop
alwginas a5 Cewl oaelyo 1ol a4 olSiils )] Kimgsy
odn Ol oBRElS ctagh prize (uigles ]
Ol 5 Sl pole 05,5 Cunae 5 g5slaS
20,5 o0 (1098 5988 Gl Saagh 5l Cules Ggaro
2 slr ool s @lie Ol Ol es Sl iaen
SOl Cedgis 9 Coill oS ol 13 jLas]

D9 50

REFERENCES

le.bda; .Q)‘Q ) pH 9 ol.:f da; sol:s LSM) 0,92
slen Gaud 4 5L g i S o el
Oylae (S Jole yawd Od> glp Lo SUles
J3 4 (Baligar et al., 2001; Halford, 1997) se
4 Erd She b 4 Slid glaSins aSul
(2003) Hedley & Bolan lawgs gl ol il azils
S CDl> Jgomo job a4 cnl oo (5155 50
OLS uw).».w») ‘_}Jlﬁ ).O.M..B L)‘)"'A ) w.u‘)s‘ (e Slawd
Syden Jparme 3 Sles g jind Ol S 4 e g
St 1S Ll Jlize S5 Jalse 5l st W
(Hedley & Bolan, sjlu oo jilie g o5 |, olaws
o oiabeyl cpl yo plplu 2003; Jasinski, 2000)
S8 8l cou olS ud, kyllh g alise Jae
SXw @ a8 g S Al e a

ol sl Sns Gl 0 Wil cll
Oley Lol 0.8 )13 oolazwl 5,50 LS 3L 5,90 ol
(Jolme gy PH (LS 4isS «2iS 0y50 Jsb
X silu o Sl 1) Clawd b e >
by o, oS sloogS i Gliwd gol> sl
Ol @5sleS 0 hmeliudbse sk 5 oad
Wloads (5,0 (sladgS (ol 1525 5l (55l 50

1. Allen, E. R, Hossner, L. R., Ming, D. W. & Henninger, D. L. (1993). Solubility and cation- exchange in

phosphate rock and saturated clinoptilolite mixtures. Soil Science Society of America Journal, 57 (5),
1368-1374.

Alikhani, H. A. (2004). Potential use of Native Rhizobia strains as plant Growh-promoting Rhizobacteria
(PGPR) and effects of selected strains on growth characteristics of wheat, Corn and Alfalfa.

Baligar, V. C., Fageria, N. K. & Ze, Z. L. (2001). Nutrient use efficiency in plants. Comunications in

Barbarick, K. A., Lai, T. M., Eberl, D. & Ebrel, D. (1990). Exchange fertilizer (Phosphate rock plus
ammonium-zeolite) effects on sorghum sudangrass. Soil Science Society of America Journal, 54 (3),

Besharati, H., Gholipoor, F., Malakooti, J. & Khavazi, K. (2004). A review and direct consumption of
phosphate soil in alkaline soils. In: optimum fertilizer consumption method for sustainability in
Agricultural production. Nashr Amoozesh Keshavarzi publisher (orderd by Soil & Water institute).

2.
3.
Soil Science and Plant Analysis, 32, 921-950.
4.
911-916.
5.
pp:575. (In Farsi).
6.

Bohme, M. & Lua, H. (1997). Influence of mineral and organic treatments in the rhizosphere on the



A

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21

22.

sy 9 5y Sedgrgh) CuiS o ol wl.o] sl oK 5 VLU

growth of tomato palnts. Acta Hortorticulturae Abstract. 1.S. Growing Media and Plant Nutrition in
Horticulture.

Buckingham, D. A. & Jasinski, S. M. (2004). Phosphate rock statistics. Mineral Resources of the United
States and Mineral Y earbook.

Busman, L., John Lamb, G., Randall, G., Rehm, & Schmitt, M. (2002). The nature of Phosphorous in
soils. Extention Service.

Cheworth, W., Van Straaten, P., Smith, P. & Sandra, S. (1987). Applied Clay Science.

. Coic, Y., e, & Lesaint, C. (1976). Influence de la modalité de deficience en phosphore sur. lequilibre

photosynthese protidosynthese. Academic dagriculture de France pp 1251-1256.

Ebrahymzadeh, H. (1994). Plant Physiology. Mineral Nutrition. (In Farsi).

Faitfull, N. T. (2002). Methods in Agricultural Chemical Analysis (A Practical Handbook). CABI
Publishing.

Haford, I. C. R. (1997). Soil phosphorouse, it's measurement and it's uptake by palnt. Australian
Journal of Soil Research, 35, 227-239.

Harland, J., Lane, S. & Price, D. (1999). Further expeiment with recycled Zeolite as a substarate for the
sweet pepper crop. Acta. Hort. 481. Abstract. I.S. Growing Media and Hydroponics.

Helyar, K. R. (1998). Efficiency of nutreint utilization and sustaining soil fertility with particular
reference to phosphorus. Field Crops Resources, 56, 187-195.

Hedley, M. J. & Bolan, N. S. (2003). Key outputs from reactive phosphate rock research in New
Zedand. In SS.S. Raan & SH. Chien, (Eds). Direct application of phosphate rock and related
technology: latest developments and practical experiences. In: Proceedins of Int. Meeting, Kuala
Lumpur, 16-20 July 2001. Muscle Shoals, USA, IFDC. 441pp.

Jasinski, S. M. (2000). Drillbits and Tailing. 5(2).

Johnstone, P. D. & Sinclair, A. G. (1991). Replication requirements in field experiments for comparing
phosphate fertilizers. Fert Research, 29, 329-333.

Lai, T. M. & Eberl, D. D. (1986). Zeolites. P. 129.

Mackay, A. D., Syers, J. K. & Gregg, P. E. H. (1984). Ability of chemical extraction procedures to
assess the agronomic effectiveness of phosphate rock materials. New Zealand Journal of Agriculture
Research, 27, 219-230.

Najafi. N. (2007). Effect of Rhizosphere of Rice on the inorganic phosphorus fractions in paddy soils of
North of Iran. Retrived from: www. Civilica.com. (In Farsi).

Rajan, S. S. S, Watkinson, J. H. & Sinclair, A. G. (1996). Phosphate rock for direct application to soils.
Advanced Agronomy, 57, 77-159.



