[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

\"/\\'J%/J}‘ U\.«.Z/S..:" JL&/‘;'._-'JG :.L'.A‘gdj)‘gus b}}ﬁ‘gcj.\.ﬁ

S Sl b8 jaud cputd 53 581 ST b ol sdedi g G ABS slaylg oL

Older S 51 galuws

\ . e
wauﬂ’ﬁwbw*r“

e S~

pilSa Sy ) 53 kS e ST ploma S/ [y e s Sppt 0 L g0 0T ST b 0l oy (g L2 (5l I s
bood o gy (G dBIS (la)lsi gy (bis] pasty ) St sl oS Ao 4 i i il o Vi) s (550 jle
15 13y ylds .3 g0 Olbods sla ST I g3lai 35 ilS 43 03,8 ddy iy obS 4o ST e ol s 5,5 45 8] ST
oS SN Glga o SIS ¢ ) (5l S0y lar Sy Soplite o 5 K55 sla S b Oldes Sl gloSTE I 4ipad
ol ) 4 g 035190 A el B gl s By 93 5 Y pe /) Sy S ] (5 o 52 f,,;,a/’gu,;‘_d PRV
IS (ST SIS 5 fid 08 o YO 5 st ) o el g3 Jols )3 LS b IelS bl S s eSS
< ¥go /) S S d] 1SS LS G i 4 G (Slo s Lo 0k (S jlas s 45 M5 OLE Srasy ul el
poedS S < GBS Sl pas s <l 2 5 53 pais] S S 2 < B syl sl Sy < el < SIS g
i g 45 o 43 (s b sla 5o jlae U g yfs ine ‘,.f:..,[,ﬁ S sl yls Jo) sy 0 ol poi] hnd Y e 0/ )
i it Il 352 (13 0 Nied 2 bt 51y S0yl b ] k] e 5 GBS sl i 53 s A ]
Ao ok (550, e jhad 45 s UL IS CiS gl s 3 p2s (I i (Niwged oo Sl Sss 4 0kl k]
Sty 4 ok (550 s it il o 3Kl g g i (la @SS b (o)l i (K ot (GBS (Lo 3 s
Chilé 5 e glopat i b Ly ckizils olS Gl 5 o 3 5ot b (6l pine (Sies (Y50 /) oS S s ) o Lo
i S0yl Olpie 4 Lilgi oo S ABLS Gl 50 o) Sy 45 s DL Siagsy ol gl it AL ()15 ine (Ko g
.3 gud aslic/ u.l.> Ul‘alj

‘_"st ‘;‘JW‘/&‘J’:‘.;JTLS ‘_;Lhejb

Olten i o 5 o5 ((63,5LiS oaSiils (ulid S jloskinl 5 i)l ol )l Bl omiils i 5 @)

a0


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

Sl sl e Al e S0l S Sl el
Lol osls 555 glasSls s o 16 i s L)
5050 (8) Cl ol ul L6 i s Calisie slacS 5
e il Gl Ole 53 45 s S 215 55 0L
oy (I lalg i, cciliiee OlalS 5 s calise
4 (S 035) 3,85 es 5 oS Ll L g2
OV) 5l Lad sesl e
— oAl ST Al ST sl sdd s GBS (slal
) ol o3lizal BB eSSl (glos 2 aials 3 pyrin o]
sl Il lacnis s b iy ol (YA 5YY V) Y
olo 3 Shos 5 Jud Sl f S Glp e S S
Sl 0 o3litel (sl 5 Sal glaSLs s PSS
03 sy ol aS Asls OIS (VW) OLSes 5 O 5s (V)
G0 s3] 5 el wlol Slins K gl 4w 4S5 et
(M) S 3,3 552 papol L5l 5 e Dl S
G olS dr 5 0l (6 S el i Ole oy adal,
(V) OLLSan 5 a8 oyl s 4y ;505 sla o) 4y
G Sl (0SSl G Glajly g, a8 Ll o
53 Jaels Gl oS GlaSLs 3 ) (g o Seslas
3 S et el i Ol Gl (gl glaSLs
SSeslas delS slajls i,y aS Wsls 0L (YO) 0l a
s BB s Jgme jind 35500 53 ) (60 ol 6
Llosls LS Olgar nl o 53 L iass 48 Lowsl 51asb s
Sl Sl oS s 5 b 5 Seslae sla s
oS 4 B S gl b osls STy fods s e b
BRI PP RPE I L Py oS (gl esla ol J=b s 5l g e
oAl ST el ol b g (A8lS laslys i, 55
Cla ol sl el tass Seslas Olp e
ol gy A28 Slasls s Sy bl S
Lol anlie s odr BB i und 55 ol ST L s
sl sl gl 3 sles sla,Sojlas i ol

\"/\"JLQ/J}‘ GJM/WJD/NGD}‘_;)'JJULS d}'&}f}\&

PRV
WS s eslial 6 4 d ) ke e OLdises
oz 51 OSUS (ol 5 03500 slgig SOl gla s
Llesls 513 aalesl 5y se 1) Cile glaclas 5 Lasb s
by jid Ol a5 dien gl St glasasl oz
S ol o w4 Sl S a0 S s 1, ol S
&JQEJG)MQJL“}JB-QL,;)&@MH
(D)L 55 ool lie o e 5

ol 3t S Uy S 3 pe sl b e
Lren s Slaasin BB Iy Lsd o Jals 1y La S5y
FB e 53 a pler s gl Se sl Jle Ol yeas
J;;SEC)B- SoSeslas Jsb 31, S e 8 5 eslinl
LB i slie La sy ol vy jaud 55l 0 (1Y)
ol (V) S s sl L S i 55 ol S eslax
lin 2, S Ol pea(V) Gasl Jsls s s ot
sl ol b b o5 B S 3550 phed S sl
CAKEs J5 1) 3ls (Sies S 51 5 ol S law g
e Lasllilosl 53 15 0T 5 )8 gy ol Sl 5o
(YY) 35l pes gdoee

Ol & AT ST L ol ol (120 (slal s 5,
e ok eslial BB s ml el sl b ) S
Lok ol dig s delS slajlss gy 50 (M) ol ol
Lol bles oS oal Glacs 5 5l LIsls (al 1S
G Bl s ol s e ek Al nd ol
Soas ol 3 S Gl St g 11y i diee O g
oS s 4 id Sl s Ve s 5o jlase S
Ul sl Isls Glaguss Lias 4 ams (T0) il
Jsb oo Sl s 5 L Sl 655 s S
SES (55 2 g ge ool AL i el OLES (5 - Seluae
S e bl S L s Ol o

333 s 3 i phd Gl A slals Ll

ol 035 e s ccml 2S5 OF (gl s NS

a5


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

ey 33 AT AT ok el gy G AES 5L yls b

o kST, JolS jsb 4 ol ST 13 Sl gl SLS ol
hie OT G b S s celn SO e 4 baglps Wy
Sl YV ol jlsh 4y (Ods a5 day B0 esls ) 3
A S 13 S by Sl (3 s el ek e

AL AeST L sl ol gy SIS Ll g ) ey
oS S st ) s S gl Sl aslind L6 i
Blol S0 sladis ol (LS an 53) S glaw sal
a3l B e mle XV v GBI 8 SOl o s s
Av 5 dsl sy 0 Y5 0 /0) dS IS ) e
el \f Q,\_M_ijaulpauzwﬁgurgwg
o303 OIS adds 5 93 W L 3 eas OIS oKaws Lo s
g edd ol S ales 5l Lo A 0T 51 e s
o L Al e ol 5l e pixed i T L sl
Or 5ol sy s Y5 ) Soustlpm Aol ) Lo ¥ s
osls 1,3 NAUZJJJ:)YfW\‘ S8 g Al ) e
OSG oKis b5 sl SO ol s Ol po A
(\Q)Wﬁjjjjqujb&'gﬁqu
3 S S

SIS LT S AS e parls pn i o
A5 bl (35 A XY Sl Gl L) Sb w e VY L
DalS sl b B s )5S o poan e
2 b 0 S Jee YO 5 i) i s o L Ssla
a3l o3litul b (pmdS Sl e 35S 51 SLsp S 4ks
OIS 52y (o 53 3 S plowil 1SS a > S S4kS
oAl 5 S5 ¢y 0 SRS 0308 e 0 500 Yo ol
WA iS5 S5 DM g rnly Ol g (las 55 5D)
s 53 03 eSS 53 e 8 e 0 e 0 055,20 5 (
Sod L sde A sl s Lol Laplac I8 4
Sre Sl Y Gas 3 VoY u,’\J,S‘,K_'.’M(._3)(Zeamays)
s layds sl rym;;t,”ti,; A sl OIS s s
yrj\( sl e LIS 31.cdl JalS sae g5 4 OluS

a%ﬁsu@u;\gug@;mgggﬁj,\_ﬁw

v

L by, g 3l
Wy V7 oadsl W5l YO o Sl sy ol el sk o
Sl S oy ded il (e (il 0T e S
Sl sl s 4 edd (S el il 5 doles S
YOSy e sl Gl 3 edd 4 Gladped LS
slbead 5 S Gl SRy LAl el e (g Jue
ol Sl () oy s i & Sk il lels sl
Sy Jlar IS S T S pH S
LB s AT D pene Gla s b (5558 Dol
(VF) sl Slaiss by Sl gladse piud (A)
Sod IS Al (V) Ve /0 S IS (0) JsJS
e 53 O ) e 5 () gl o 5 83 ((YO) Ve o)
S S w bejlas il chle 5 g Selas IS
A s (V) i

g B 90 4 b (5 pSeslas ol IS eyl
(F) 05 5 0025l slalls b o ol 2y 5o Ll
10 3 L) OFY il Lo sbiels slanil oo
oo 4 ol LIS 0 SV 5las Jslous 55 (e Sl
w shie ST L5 edd g ble Sou IS denl 2 Ve
LAl 5 ab e aids 0 QJW@‘MOJJL.&)J_E}&J“V_??
Y50 YV Jsles 51 gl ladsls ous S 5l
S ey i szt e Ol L 5 s pad sl S50
35 5oy e Sle YV e glaly w1y Ll ois s
3,8 13 O L Sl Ol

(Y 0Ll 5 5=l gla )8 5 b £33 0 03
(o 5l 10,8 L) OFY caily ilo sladels slaails
oo 00 0T 2 538 ol b IS N e /50 om0
Sas s oo 4 il e B o sl 2
WY Sl ) Lol ons i 5l Las 5 abys
Dol 3 50315513 o st pol dnS psten Vg0 YV Jshoma
Sl V0 Gk sy byl e o232 5l 5 YU
)"-’w.--’vifk?ﬁ‘,f%)le&)Sw‘ﬁﬂﬁ&ﬁkiﬁy@;@


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

S S el s e LBV -VA s s
S YOSNNVY ST St 1 ian e /N0 =0 /AQ
wals Bl e A3 T/ F /D S olas S Sl S
SNV s S0l dolo (b S ol ks
Al e S 0SS e

03 il gla g a4l (6 Seslae id o sles
Godd g Seslas b b (Steses o0 5 Y Jsds
S 5sbolen ol sl o3 51 ¥ s 53 s sla b,
skl (5, Seslas b ldie s e QLIS Y oyl =
ol ol el sl il GSE s i, SO aw s
5 il S 3 Ol B Lied sl sdiias 0L
SrSoslas phd ke 5 Sb s S5y b in s
S s, 4 odd (¢S s jid sl A3l e 0l
L;L;arj:;&ﬂ sas G amme D ol ol Oglae Cali e
sods BB ans o, Selas s b Seylas ol il
L CawlaSE l g e Calnhe JKE gl Ot
S5 il glag S las LUlg aS Ll 5l Ko ojles
ol Sgline i il gl S (g5l sl 5 IDsl
oSSl S sb 4 sl 51 s DB ol ()
A A Gl b g ol el i sl
T g g Ao

Soedsl SV e <5 IS <¥5e ) SO S Al
S sl Ol S S Il bl Jsl b
VY eSS S Ll e s, <
bt il e pplie o Sils bl o Y5
il Ol e G ] 55 0l eslitul sLa  Soylac
sl pSelas sl oy 8 o)l 3 o5 8w 5o 1, b Soslae
oS ko VB Nga 010} dS IS ol s "
2208 e YY) IS Glasl iy pss ras (oSS
S ) Sl g 5 s sl Dl S s (oSS
Joli 553 e eSeslaas o 05 5 (oSS 208
Jsl oo 5 Cp S kS p2 o, 5 e YVA) (sl

\"/\"JLQ/J}‘ GJM/WJD/NGD}‘_;)'JJULS d}'&}f}\&

Cole FA G w0 jlaie OT b gl 51 o baddgoi S
33 5o 3 e Sis oS Sl as Ve glaes 5o
Sk S Al Sy Sl s CBlE ead ) gl 4 S
Ky Sy b s bejlas jand o ble 5 (A) as eslac
3,5 s (V4) (i
e 3 Ao i i ol LS e,
s b Lol Clir 5l Sl e bl Ll

3 S e s sad s b

cgwdj}XoLﬁ)JFJW(rﬁﬂji rﬁgk—;‘)[\]

(Ao ,») J.\»V-G.JJ.{J»A;:
(Lalis olS 5 Shas/ods Lo olS 5 Shas)x Vv [¥]

chle ulssl=
ol Slas olS )3 i e — Ml oS s i Ll [Y]

Slol ol =
ol Slad olS )3 i Colir — Jals olS 5 i Ol [£]

aL:s 'Cwlg:=a.k::)l».:5 aLS )ﬁL@.&_ML& aLS )ﬁw [0]

Syl S aedd 5, Se las jiud J<.\_...Jv_fa oLl
ol B s s ot sla i, U 120
AE s B8 Sl s, bedd (8o las il L aLS

o g s
03 edd sy p eSSl gl 5 Sosd la Sho
S oy 3,50 Gl Ll el esls GLES Y J g
2B el 2l e S Sls a5l (gles S §
) Sl 15 sas WS 1l S Ol g5 e o £
a5 S ey Aoy s e S

PH &l ois aals sl ¥/V=55/Y 5 \F=FA/E Y¥/F-OT/

aA


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

Gl glayls oLy

0 0o

.L_-.S'\Jn

» ol

3

4\ A ba/e A\ */%\ V4l /A0 (/%4 /AL Q/A Q4/e
o\ \/A AQ/ e VAR /AN 4A e VIAL /% AMAQ AR Q4/e
A Y/A AV A/Q\ AV A4le 4144 VA */Q\ VA Qe
AL \/IA AV/e M QN YA/ FVEY /% A44 /Q QQ/e
At 4IA e /%0 (7% QAN NS el WAL AN o l/e
W\ /A Afe MA\ /4 Qule /44 4154 /44 A Q4/e
e\ V/IA oA/e A LAWY VAo o/vd LAWY Q/44 o/A Qe/\
b NA 4A/° /AL QAL VQ/e /34 o/\A < /04 WA SJVE
v NA Q\/e °o/4\ QIVA AV/e o/\4 A/QL /AL AA Qa/e
A 4/A QA/e V/AL /44 Qb/e MAL Wed /A VN JIVE
4 AA Q\/e AA\ ofdA 4V/e °/bd HVZVY RN °/\ QQ/
0 /A ba/e A% o/A\ VA/e V/3d W\ b/A4 /3 04/e
A LA \4/e AN o/4\ AMA A4 o/4 V/%4 AQ ob/e
A \/A 44/e /A o/3\ v4/e SVIVY b/e\ N o/ QQ/e
A 4IA bV/e VAL /AL b4/ A/Q4 Med A4A R <Q/e
\ 4IA AL/ VAL 0/4\ Q/\ \V4h QA AbA Y Al
W Sp 8y u?Eu. 1. 5 jowd
Pl d ~eP fer” P
A s e s i
T ud Qv D s SRl S O ST e

P oo (€ FH TN KT € o RHF a5 emper o

[ 90-90-920Z U0 11 Ini'seuInoAni woly pepeojumo |

[6'8'T'8'€8ET ¥6GE9/ 72T TOOT 02 :HOA |

19


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

WAY Sl / Jol esled /i dla / pab sl 5 (55,5L08 053 5 pske

(05555 35 05 o) s afeas i ola o b S 31 ek gl il i (il ¥ g

N I P A Glasee el IS o5l sy (S glasl s olad
OYTERIAY (Yo r/0) i ; :
Al ST L e Sk
£33 o0 Jol s

Y+ /q V4 \A o \/Y Vo4 YV 5/ \
YV VY)Y Y5/Y AA Yax A/ ¥/ v/0 \
VY 510 Yo o/8 \/¥ \o/8 /Y \V/0 \
\VEYV a0/¥ VAA/Y YV /0 VYA /4 S\/Y ¥
SAIV VYA YVar o/t \/4 ¥/ A ov/ 0
q/f ax VE/s Ao VA V/Y /0 Yo/ 5
VYA \Y/5 YoV /0 oV VE/ ¥/A YON v
S i V¥ YO/A V/e Xas ¥/5 Y&/ A
VeI \/4 /0 ¥/\ /Y VYA £V \#/¥ q
Vo/O /N ZIA Y/# \/» q/» /Y \#/4 Ve
AR7A Y/¥ \/A \VA% \/Y \Y/A (WA v/¥ AR
YO/ YY/¥ \i20i Y/ VA Y5/4 /0 v/ VY
A /5 A+/A YA/f \£/0 /5 \ATAT /4 \o/Y VY
Va/¥ Y0 ¥4/s /¥ \/e \Y/5 £V W/ VY
S¥/Y VE/ V4 /Y V4 Y/ Y§/Y o/f A% V0
FA/A \Y/e /5 ¥\/8 /Y VA® 7R AIY V§
va/¢ AKYAS FYIA Vo4 \/# VA \Ax Vay oSle

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

S —Sob—ae sl Al Al
S S s sl Sl e gl
SN § WY ) ¢ P SN S-S 9 MY
elS IS gl sl So)las Ly sl
P ¥ PR SV U P
W e s B o) mles GV e 1) o S
St AL sy AN Ve /PTG VY e VE
SLaslss s amedd gl sl b Ol (35
Vo s ol s e el s g dels

YAl 035 51 s 4y LS o] sl S s

e 05,5 5 (SIS 5 S a VAV) IS (sla o
Nae /) S I8 anl ol (6588 Sl sl -5 o )las
S TN flar eSS s S PN
(oSS 55 0,8 Jea YT ) U5 JS 5 (o 5 s

slasls sy 33 s e ek ¥ Jsdr 5o &S 5 5b0Les
) b 3l sline slie al ST L sdd ol by (A2lS
G b g ) el Jid Sl Lo ;S (5 - Se)las
e ¥ g3 gy Loy 5 VAV Ul
A e (Sren 0 oS s e UL b
L ool ST L ol ey I21S slasl s ol oy


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

ey 33 AT AT ok 0l gy IS 5L yls b

(S $505 V8) b 805 las dbowy 4 ol d;,;.du,a..sw{-ﬁra NIV N PRES

A v 5 N ¥ \ Y ASesbas gl
M oV i VET ovs oW o GRS gla s Jul i) )
. om O Niak O «JOA™ < JOA™ SIS o Slsipss s, Y
s TAA AV AN a0 sl ¥
A" /a0" A" a8 Nypot/o) s Js ¥
AN LN L Sl 5 el Sl S 0
AN LY Ve /N Sy S el 8
/AT \ kes v

i Js JS A

b godd g Seslas i Sl (7) J5JE 5 2k
NS Gl e (Sias 5 LS 5 sl sla s
Lles S

oo bedd S las i ey Sone s ol s
oslas Lok (o, Selas s b Nye v/0) o ldS 0 IS
Lok ooy GBS slaslsi s 2as x4 S0s sla S
ccilises gla iasn o3 ol Jls me s VU al uS]
Rl s oS L S 5 Ol ($ols e 5 e akal
OF Y ) cnl ol 218 b g,

3= padsel Sl S o ha) wedd 6 Selas i
ot (5 So)las Lid Lol ame Sheses 5l S
Sols gdelS el g 09 uf«;,);.-gjfiz sl Sojlas L
= 00 3 oo o=l o = (0D s Ol 5 s
NS Gl s (Samer 6l g (63— b Sl S
G borr S Gl iy onl pees Ales S
(Y9) col 351 oy

S ) e s Ve ) SO IS Ul
e e Sl it (Sl Cmbo b ol S jlae

=

KR

doys 0 Cla.d).s Dls e
M))\ C]a.«): )‘J‘;.\M ckx
AEL el s pme Lo 5 0 Cla.d).s :Ns

AL GAES Glajlsd s (hgs e el Rl s
e (Sten SIS glals Il s, Lok (80 las
sl S las slo Lol C\fwlja_m.e LS als ol
alie ol Ylarol 30 (5513 nn (Siad aloars
SN o cpl s GIES Gl s 3 3 S e las
il s
b ldie das e QLIS Y J sl 4 S 45 S0lan
e bSolas e b dyl gy v s ol sl
Al ST Lt sy SIS (lasli pss hss
GSebas Dby e 3 sl a)ls (s s ‘_;<-¢—’°
03 lI8 5t es 6 S lae 4 e o Ll
o b A s Seslas Oy oS Shw 3 2K Ools
o) A Gl el V8w el o8 5l e Sl S
elad Lo 5 edd ol 53 pSelaas ol SUls ((ds IS
LS o+ gL S Sl Labile phosphorus ;38555 54w
o dsdE ) b ed s (o Selas Lis ()
b Al ST L bl sl g (IS slalss pas gy
2,05 (gols sns J<‘"*”‘.r-“ S sl iy Lsdd 6 S slae


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

WAY Sl / Jol esled /i dla / paeb sl 5 (55,5L28 093 5 pske

(S K50 VY) ALE b yasls 5 b 8o las buy ft;,;ﬁt,a..s‘;;ﬁra ¥ Jgd

L ol 3 Shes el o 3 Shes chle P

S o chle e Sz e Lar
—/fY ™ TAG A VA oW o/EY AL 3 lajly dol s,
AL VAL S TAC R Y Y Vol - /fY ™ SRS slaslspas i)
—/ON AT /08 VA AT AR —e/eg o]
— /05" —v/Na /OF N T VAN YA Ny t/0) dS 0y IS
—ape” Yo A Vit YO AT —/0 " Sl S el Sl S
— /5% — 7N oo Y Vi —afep e /) SIS sl
— A VAV AL VAt oYY —/eq \ e
— /0N AL /20 Y AR VAR — N Js J

om@usa;om‘wuum)\fJj.x_?ﬁﬁ_atcsf
bk sla s, Lol (6,80 lae jaud olis das s
ol sl bl elS s s chle 5 Slol ol
Ad b A2 Glajlsd Il s 255 53 o 4 ol
S, s e BLS b, Seslas ple Lodd o, Soylas
r})di))QaMdJ;a)L&Ml{L@;}gpwbw
Sad b ed 5> Shas 515 Hls e Ll gd2lS sla )5
r)bu:jjﬁgeﬁezulﬁtduuijjl{eung_:fe)L_.,a_G
Gol3 e (Stpd o dS IS 55 5 A eyl
S iy by ol Al s U5l S el ol
LL@)\&J&S&LA)\)J)J}JLSUL))Ruauaéw_w\
o Ol o el ewas EB s Lol gl e
L.ﬂjjfljmlﬂmﬁdfwﬁ«v}:bdwbdlﬁ
)}Wuj_.‘gc)wéulsksu)‘j_sd_ﬂdljj‘w
&R“Vﬁhw’:cﬁw‘u*’&bﬂﬁc\w‘
c&d)‘éuu:j)A{eu\.idj:fe)wjéﬁm.éuﬁ«sdjbd_;m
LY e 5 ¥ NSO 8wl ol o (5 2

ol sl oL S @wlﬁ 3 o 3 e Shes sla e i

M))OC]GMJ\J)\J‘;'\MZ
Aoy ) Ch.d)))‘)dw y
PR P W CEM)J:NS

5

Aed g Lles ;S sl La )l e o
Ll ess Shas s Ks sl ias bedkd (g Seslac
(FF) S 5 a3 Asls (ols —me u‘<:—““('—" Rparly
sl G b s Al hed e oS Wles S 515
AR Sid Ol Ao 53 Y 5 ¥ S IS
=0 2 (OV) odor 5 558 A il eV mdes sy bws
odsl s b edd (5 Seslas b oS Lsls 0L OLas
s sy @V (Saaes 1S gl s s

Il oo a ek gl gl i Son s o axyL
@l ey plo bhedd sl 45 L A 2ls glayl
SIS ol Jol fsy aS 5,8 jasde i ol
s eslizal BB i S jlas G Olye & Nlg e

5 bSe)las dluy o odd 2l Sl id bl

A sl jasl
Lol Dl LB i olie a8 S jid sladpa]
W gl ay S8 wa,s ST Sl gy auS e a5l
23lie e (Stes Sllllas ol s 5L 350 J gaanee
Gl b, Solas bvg ol s g, -Se)las b

VoY


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

ey 33 AT AT ok 0l gy G AES 5L yls b

sy Sb oslizal BB jind 5 sl Sid L) e
ASelas G Olpee o I Glaslss i, 5 dsssl
i Ol by Sl gl b
SIS slals Iyl Jrsy o 3l OLES ey ol ks
A 2551 53 Bl e ol A ST sa b ety
sy aS ol s am s L s et eslin il oL S eslar ] J-t
Ol 53 el ST L st ot b g (328 (glaly s

Wﬁ)\}aéw‘))‘ﬁ_ﬁ&jﬁw\)})bwd‘ﬂ

Seslas Ol gea Sl 55 Ll 5 La - So,las
Ay eslizad Gl BB i
qlsuduuijjgamc\f@lpbu)b)}_»ﬁ
SOV ) ok pladl s s A sl L
Sl S 8 s S kBl (YW) 1,8 5 s (VY
508 polie b gbasls s il e U o (S
sLy o e b glas: s 3y 213 S DL S 5L

ol 2050 53 S AR 2 dleniy (el (Sen L) fes Opasl et il a2 5
plil s QLS L 5 Koo 15 slasls s Sejlae o 3 e 5 it SIS Cder LS il LU
5y Lles S 518 (B) July 5 $lKd (Y5 YVA0 ) ol 035
oS sl LB ad b VU Soewen V mdes 5y, 4
5 olS Sl o o daly (M) S ol azils &3
DSk a5l sty Kos sla sy 4 Sl S slajl 5

G5 GRS Sl s (Stepr (V) 0L

ealaiw! 2,40 cl.w

1.Amer, F., O. R. Bouldin, C. A. Blach and F. R. Duke. 1955. Characterization of soil phosphorus by anion exchange
resin adsorption and **P-equilibration. Plant Soil 6:391-408
2.Bissani, C. A., M. J. Tedesco, F. A. Camarge, G. L. Miola and C. Gianello. 2002. Anion-exchange ersins and iron
oxide-impregnated filter paper . Commun. Soil Sci. Plant Anal. 33:1119-1130.
3.Blanchar, R. W. and A. C. Caldwell. 1964. Phosphorus uptake by plants and readily extractable phosphorus in soils.
Agron. J. 56:218-220.
4.Chardon, W. J., R. G. Menon and S. H. Chien. 1996. Iron Oxide imperegnated filter paper (pi test): A Review of it’s
development and methodological research . Nutr. Cycl. Agroecocyst 46:42-51.
5.Colwell, J. D. 1963. The estimation of the phosphorus fertilizer requirments of wheat in Southern New South Wales
by soil Analysis. Aust. J. Exp. Agric. Anim Husb. 3:190-198.
6.Fengmao, G., T. Russells and C. J. Rollin. 1996. Evaluating iron-impreganted paper strips for assessing available soil
phosphorus. Commun . Soil Sci. Plant Anal. 27:2561-2590.
7.Fixen, P. E. and 1. H. Grove. 1990. Testing soil for phosphorus. /n: R. L. Westerman (Ed.), Soil Testing and Plant
Analysis. 3" ed. SSSA. Madison,WI.
8.Gee, G. W. and J. W. Bauder. 1986. Particle size analysis. /n: A. Klute (Ed.), Methods of Soil Analysis. part2.
Physical properties. SSSA. Madsion, WI.
9.Kamparth, E. J. and M. E. Watson. 1980. Conventional soil and tissue tests for saaessing the phosphorus status of
soils. In: F. E. Khasawneh et al. (Ed.), The Roe of Phosphorus in Agriculture. ASA, CSSA, SSSA, Madison,WI.
10. Kumar, V., R. J. Gilkes and M. D. A. Belland. 1992. A Comparision of seven soil P test for plant species with
different P requirements grown on soils containing rock phosphate and superphosphate residues. Fert. Res.
33:35-45.
11.Kuo, S. and E. J. Jellum. 1994. The efect of soil phosphorus buffering capacity on phophorous extraction by iron-
oxide coated paper strips in some acid soils. Soil Sci. Soc. Am. J. 158:124-131.
12. Labhsetwar, W. K. and P. N. Soltanpour. 1985. A Comparison of NH;HCO;-DTPA, NaHCO;, CaCl, and Na,-
EDTA soil tests for phosphorus. Soil Sci. Soc. Am. J. 49:1437-1440.
13.Lin, T. H., S. B. Ho and K. H. Houng. 1991. The use of iron oxide impregnated filter paper for the extraction of
available phosphorus from Taiwan soils. Plant Soil 133:219-226.

Vo


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-06-06 ]

[ DOR: 20.1001.1.24763594.1383.8.1.8.9 ]

\"/\"JLQ/J}‘ GJM/WJD/NGD}‘_;)'JJULS d}'&}f}\&

14. Luscombe, P. C., K. K. Syers and P. E. H. Gregg. 1979. Water extraction as a soil testing procedure for phosphate.
Commun. Soil Sci. Plant Anal. 10:1361-1369.

15. Mehlich, A. 1978. New extractant for soil test evaluation of phosphorus, potassium, calcium, sodium, manganese,
and zinc. Commun. Soil Sci. Plant Anal. 9:477-492.

16.Menon, R. G., S. H. Chien, L. L. Hammend and J. Henao. 1989. Modified techniques for preparing paper strips for
the new p; soil test for phosphorus. Fert. Res. 19:85-91.

17.Menon, R. G., S. H. Chien and L. L. Hammond. 1990. Development and evaluation of the p; Soil test for plant—
available phosphorus. Commun. Soil Sci. Plant Anal. 21:1131-1150.

18. Miller, R. H. and D. R. Keeney. 1982. Methods of soil Analysis. Part2. chemical and microbiological properties.
SSSA. Madison, WI.

19. Murphy, J. and J. P. Riley. 1962. A modified single solution method for the determination of phosphate in natural
waters. Anal. Chem. Acta 27:31-36.

20.Myers, R. G., G. M. pierzynski and S. J. Thien. 1995. Improving the iron oxide sink method for extrarcting soil
phosphorus. Soil Sci. Soc. Am. J. 59:853-857.

21.Myers, R. G., G. M. Pierzynski and S. J. Thien. 1997. Iron oxide sink method for extracting soil phosphorus: paper
preparation and use. Soil Sci. Soc. Am. J. 61:1400-1407.

22.Myers, R. G., S. J. Thien and G. M. pierzynski. 1999. Using an iron sink to extract microbial phosphorus from soil.
Soil. Sci. Soc. Am. J. 63:1229-1237.

23.Nesse, P. and J. Grava and P. R. Bloom. 1988. Correlation of several test for phosphorus with resin extractable
phosphorus for 30 alkaline soil. Commun Soil Sci. Plant Anal. 19:675-689.

24.0Olsen, S. R., C. V. Cole, F. S. Watanabe and C. A. Dean. 1954. Estimation of available phosphorus in soils by
extraction with sodium bicarbonate. USDA. Agric. Cir. 939.

25.Phiri, L. K. and M. L. Damaseke. 2000. Comparison of phosphorus impregantion and Bray1 soil test for evaluating
plant Available phosphorus. Commun. Soil Sci. Plant Anal. 31:2811-2819.

26. Pierzynski, G. M. 2000. Methods of phosphorus analysis for soils, sediments, residuals, and wtaer . Southern
cooperative series Bolletine No. 396. Kansas State University.

27.Sarkar, D., G. A. O’Connor. 2001. Using p; Soil test to estimate available phosphorus in bio solids-amended soils.
Commun. Soil Sci. Plant Anal. 32:2049-2063.

28. Sharpley, A. N. 1991. Soil phosphorus extracted by iron-aluminum oxide impregnated filter paper. Soil Sci. Soc.
Am. J. 55:1083-1041.

29.Simard, R. R., T. Sentran and J. Zizka. 1991. Stransium chloride - citric acid extraction evalute as a soil testing
procedure for phosphorus. Soil. Sci. Soc. Am. J. 55:414-241.

30. Singh, B., R. Aroa and K. N. Sharma. 1996. Evaluation of p; soil test for extraction of available phosphorus in soils
for maize. Indian Soc. Soil. Sci. J. 44:156-167.

31.Sissingh, H. A. 1971. Analytical procedure of the py-method used for the assessment of the phosphate status of
arable soils in the Netherlands. Plant Soil 34:483-486.

32. Soltanpour, P. N. and A. P. Schwab. 1977. A new soil test for simulaneous extraction of macro and micro nutrients
in alkaline soils. Commun. Soil Sci. Plant Anal. 8:195-207.

33.Van der Zee, S. E. A. T. M., L. B. J. Fokkink and V. H. Van Riemsdijk. 1987. A new technique for assessment of
reversibly adsorbed phosphate. Soil Sci. Soc. Am. J. 51:559-604.

34, Zibral, J. and P. Nemec. 2002. Comparison of Mehlich 2, Mehlich 3, Colwell, Enger, Olsen and CaCl,. Commun.
Soil Sci. Plant Anal. 33:3405-3417.

Vo¥


https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.8.9
https://iutjournals.iut.ac.ir/jstnar/article-1-407-en.html
http://www.tcpdf.org

