[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

\YAO QU.M)/(JD r)\.e AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

Sal sbS s jid ealp p Jesbe 5

'Sl Lo, (gl G e LS S

s S

5 Ao sLas S 5l eslil oo Sy s bl 5o Sal gl s JTslge 28 5 0bo) Jgb 3 iud gla STy anllas
sl nl 4 g Oloy dsb 53 0T (slirl 5 ied onl b T 3lsn 13U s S5 cal 51 Bt 3 bl g5 e g (als (slas S
2 Aed oS Jea Yo g o a3 b i e Juls bl slajles as o3l o dgde i Sal s 5l S A
o Balas SlS &b B s Sl g sl 58 M,;&},uca.ﬂﬁggi o3l jlas 5 KH;PO, 51 S5 p S 5k
Ol Jload 51 s 555 100 580 F XN 0 Y (LaS s (Olsen-P) o fws bl aud jldie a3 S |l ) 55U &) 0
545 Jlo 3 3 o s BB id Slag 55 0dd 0533l jid Ao s3 WY LS Salesl 0555 DL L3 4 315 0L s A (g S e300l
93l el aud C3LL Ao s (Gdas Saud of e 4 0l 555 ) esliiul 5 g Ao ys YT Hlade pl el 58S Sl 5 Sl ol
e Aol sl Comge jaud of o ol 358 3 5,8 45 UG jasedn 59,100 9V 0 sl Ho ald Sdae (gl BIF oo
SLdeaST L Jad I sla pShaS” |55 s 4 Kl ol ol el s S (Sl g0~y S (0~ 2) CBD 23 55 jad
NaCl-NaOH s 5= ;3 jhud iy i3l Col JI o3bo oMoy Al 5 and sla,les b anslin 5o sls 568 51 eslinal L aSL d’“i

Al ealital Jl gl oS (gl el e Bla) I sb 55 Gban phed b dslis )3 pals 38 hd &S 23 5 o Ol e s S

S 3lge ( (SAl GBS Ghud Gdme gl (s JU i 1 g S glaclly

oLjM)d\ijﬁv\}MJl}-)JQTW\JAUCMM\r)Y M-LBA
L;.:j;JjS\J_EJJ'\V_AJ‘_;:LaJBlJEJ)\VAJJwUl.Jw:ﬁ 5 Sl g l"c—@-";}iw)‘ug:' s 5l eslinad LS
J\_QLAJLMJ)‘ Abu.':.w‘ &bls w‘ﬁ\ )}.E..A‘\JLS"LA)[SQ‘) 43‘)‘ dt—i .. ;\} e - L)J..L J)‘_}wﬂuw‘d J:J)j

s gl gla S g o s st SlS Gl e i sl S

'Y


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

\YAO QL‘J....A)/(JD r)\.e b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

(P v cleds ol S A& bl 5 glaslS
ot Gl e (T sl oS s e OLES L ey
Gbadeul 5 Jlslse (A 5T) 555 0 Sal glaSle 5 jid
303,5 JUl ) oudS Dl S sl 0T 325 5l ol T
(V8) A8 r (68 o bl S5 gy S5
e Sl g 5 al SladenST 05 8 oIS L JT sl
L piies 58 ssba 5038 (oS5l ol opl b il
b ad O g, ALO (sladl S S35 51 04d sile
p_gﬂ,ﬂ, ol Gt ST LS cogr ol 5l 108 s
() 353 88 e ol T ool 5y 3 ol (S

JSis G e Sl saS s Sl slas S 5,8
Dok s b S ol b olind sk gl S
S el T sl 3 ,5LS (gl a3 358 e
SN b ad Gla IS5 5 o o pa I 5 al ole 038
das e DL ety (o adl (F0) 35t e 5 2
SOl s 4l jind ol st Sl lass o
33,5 o et ol el s slas Sl eslind
3l s Sl o Sl gl S b ple s
ol ol 35S 55 JST5e 055 b sl JT LS 5
A bS5 @ w5 IS5 055 55 2l 31OA)
23S 5 ol Ul e diS oend &S A cage sla Jule
a3 5 b sl oo I L T slads g sl
RCOU I IO SR VU B

5 e i 3l eslinad U aslie asn cul 5l Gus
el el eslinal a5 WSl o 4 ST esle
SlasSs s il gly ol )3 O ai 5 i el 3
Al e Ol sb s Sl

L s, s olse
ﬂwﬁ&upc_ﬁwﬁ,;gh;ugtwmdlﬁ
2 eSS e S e Y e e s 0 Jad sl b
YO bz 53 sy V00) Ol Jyb s AKas oyl Luf 2

AU aaslie 53 (1Y) 5 ) cul g 4 plasd slass
3 Shes (S plasd Lol o plend glassS 5 JTesle
)6}&3}56&54@3‘5&[3,.3;&)5%u)gﬂt&g_.)jq-)
ol s S gl s Ledly op VL 51 OSL o2
bt GlassS g on g s, and des 31 plde ole
AJLL'I_W‘)A(\)M‘))‘}Mﬁf)b%ﬁ@@%}
SLS 5l slid 5 aas 5l Lol Sdee i (T sl 5l
4 aallas 53 (%) 3,8 o 13 olS Ll s 5 sl =ob
Sl = gl slas S 5 N ale L S 0L ols
53 (Olsen-P) o iy ol jind ldde — o OLSS sl
classS Jlas 5 mig I slss slas s calises glaols
(T 350 olont
):Jﬁjgwﬁrﬂ&)wu)bﬁ):ﬂdtﬁ%
gl B s lesl dle 53 Aok s ST slas
Sl U 0SS 0 S e M B e Sl S0 L
Sid o SASYYE (s yme J1358 5l aslizal oS Jb= 3 0l
L gl B b o als 358 5 VA 508 51 ey oS A2
‘Jﬁdiﬁls.b_gdl.w):w).sqJ)J?):LQJJV_:MQL;{;&
NOADIYY

03 e o S 8 Cel ;J")").‘ e 1 eslaal
Sl slas S 5 OB Sl eslinal 358 0 S L 5
b o il e g esls palS | St as Ol o b
;rﬁ sy 31 codis 35 eslarul YV 5 VA) s s JUis & |,
25 (2480 g5 oS Slaking b hud &S 350 e sl
(EV) Wb e 5l O enl b bl g opl Sl

ol ap dn Sl Glaa S 00 53 sad penl 5 15
sla bl s il glastls 3 pled glassS

\YY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

Sal S s jad eal iy M esbe 56

anlao 3,40 QSLMS\’.' o 6ﬂ§ej|J$| 6\.&‘;};} S .\JJJP:

Y

\

oc’ pH EC" CEC CCE B IS Sl oot
gkg' dSm’! Cmol(+) kg’ %
Vo/f A/ /20 MY oV Loam \
Y/# V/A Y/\ e VAV 5V Clay loam N
\Y/¥ A/ \/Y5 \VO/Y Y4/0 Clay v
Y/0 V/A \/¥F Y/ YY/A Loamy sand £
/Y AY OV oy VYA Sandy loam >
o/f V/Y \a4/0V AY 1170 Clay loam 5
/Y AN Y/ ¥ oY Y/A Sandy loam v
Y4/ V¥ V¥ VY/$ Y/ Silty clay loam A

\. Calcium Carbonate Equivalent
Y. Cation Exchange Capasity
Y. Electrical Condactivity

¥. Organic Carbon

L g Soslas e S ol . oslized (YA) jusles
L s ~Sesbas ab> s 5l 13 (0AC) pH=Y s Slel L
5 omesl oy 53 (M0 58) Jb e355080 i s, ol 4 HCI
NaCl-NaOH U (s ,Soslae LG sl 4 Skt ind sl
B So et v Sl as s e
CB el Jss b Sslv ay a5 S gl
S pedS slacli s Juls (Citrate-Bicarbonate)
e Ol sl slaolivd Sal sl s 5 Ly
NaCl-NaOH U 5 ,Ss,las alm o 53 oS als & 03
s odoas (LS (Citrate-Bicarbonate-Dithionite) CBD
L LUl 3 jies LS HCL 5 ol sladenST L BLS) s
sl OLiS OAC 5> ool S8 LB oS5 5nd el
el S5 5 S LT L bl s e

(V) Heo s Pose S ez Laoslas o jald cbls
35 (S

SOl s 035,53 el S 51 i Hled 4 sl
S Ao S oie a4 T eske Sl Gl 5 v Sose

J)HJ)SQQ)HM‘Q..LZGJW‘OMJQ: 6}L§J§

\ VY

MalS = b B s a3l pl s s 1S Sl s
A3 Sl 1SS a3 iy sSB O s 4 sl
5 Sal e s b 6,208 Glls St & ged A sl
O Jads) o Ol agi s s 5l ol ol
b S ol (e il =Y 0) mlans SISl (513 el g
oo e 5 ool an Ul 31 e o azils  (slads ged
AT e plonil sk 4 e 5 S22 51T (sl5m
Sla Sy sl ollas s esls jse (e e ¥ SIS
AE Sl s s LS pled 5 (S5
(OY) gLl IS 5o pH ) s oo sy 4 (BL IS
ol s b (el il [ Selas 55 S50 colas
(PIPH=V) s Slal Uy 5L Sl oslial b 3558
(Calcium Carbonate Equivalent) (CCE) Jslxe V..:..JS ol S
O S I, S O el b gl i gy 0 S
S b s b s S s (FY) SO 5 (S s
Ao S et w593 Ss Sl S eolizal L LS as 5
Sl s el s S s 2B e e 512 0)

sl o ST okes SL S 58 03 e i Gl aens


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

\YAO QL‘J....A)/(JD r)\.e b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

obl_ﬁ‘)LatJ cM)L«tJ):MuQ)L Loy WL>=4 (5‘]’
YUY Ll 5l oS a el odlen jind Sl 5 JI

A eslia
[(Pp-P()/300] x 100 [V]
[(Pom-Pc)/120]x 100 (Y]
[(Pomp-Pom)/300] x 100 ]

b oSS e S T Slog 53 (s LB s i i Py
Aals Sl 5o e rws JbB jaud jlude: P
J‘l osbe Hled )5 L ms BB jaud laie 1 Poy
;ﬂ osle o gdle il Sl 53 e zwd B Lald lde i Poyup
oslial L OF dme gl 51K o s i il bl Ao s
Dl e jtws BB jald glr 4) A il alin Loy,
(aonls S8 Lalgy 5o il 5SS s b

ol S5 f"b J}S)b ol 6/,5 e)‘Ju‘M)‘JJJ
555 31 aS (g hud Hldie s Ssle w5 o3 VY Ll
fjgj_lﬁsﬁ(’Jijlﬁﬁ\Y. f‘f“&b))ﬁ‘dl}"bd)g
S

6\_@\}&@_’@\ Lasls el V_..U))uobb ol sl
L;\u\:x.;;oyﬂ 3l Laulf_'l.:.e 4uslis gl 9 Excel y Mstatc
A eslaal Sl

Con g
3550 638 35S 5 lasSl sl (6, Selll Slasie &
sl 0 dd a3l QLS Y ) ladsdr s 54 esland
53,5 o S Ao 3 OVIY B Y/A o S Sal s
A3 g Soslize b gl LS

BB s me 505 Comse T esle Ao s K 0
33 il ol Sl (F ) A S a3 e
b 6 SUS e S T VoY S BT b
Jsloe Ly 5 (5318 555 doys G 035381 S5 ole 3
sl 5Sils b i (e e Vo Gos B) s s o5 Y

g U S Y S [ gy S g P |

3 S Sis ol S Sl as s Ve gl s ol eslexd
O S0 S 5,5 Sl dm es o 2B
Sesle 5y o3l 5 Hied sb3 5lhie A 035 5 g0 (5 2 e
Hosbe 5 St Slssast S0 s 2 5 S5l 4d S
3,008 5o b e YL O 55 i Clale &S 58 003 Jows 3
wsope lal il e s a8 B s (gl Do S
L 5 LamliSbt sl 53 St ay ol 63558l iud clale
cla il b cdls ol s e YUl St &l 3
pid@m" G0 and 5l oYU slie 5,008 s 0asll
(F) ol tglie L6 (o S5k

AL S S e S gy bl slasles
sl LasS e 51 S a Sas on copby Ao 38
;rﬁ sl 56555 lajles JulS 05 5 bglsee 51 ROCRY
3V ) (Sl Gy b 0g5s el jles S gladsel
dwgin S Cusb, 5 Ll el glr (el ¥ el
0333 Jsb 3 b el asspe b b ds 4 e O
epze S b es sl 53 S glaipad usby bl
Ol o)ss dyb a8 Lo Ladisad (55 ety
A ksl 5o aS 55 55,100 54 F X A DY bl
a5 eds ails y Slakgad 3 s LB ded ldis 6y
S e (13 4 ga5 51 day A SASeslul bl 5l S
Sl 3y V00 5T O s e 5SSy b s
P s Las jid Gase Gl S L
53, —— HCl 5 OAC «CBD B NaCl-NaOH (!, >
3,8 puad (Sequential extraction) 53 o (5 S0 las

st o es BB b e s sk Ol s o
o Ieske 035530 153 6 Low s LB aud jllie (pioman
T esle s slajlog avglin | shie 4 5 355 e 6Ll Sl
A Sl 53 s 1B s e Jesle 2B e
AE i a5 e (Recovery) Calsb A s ‘LJ o3be o Dheas
bajlass S5 2 53 s BB Sied Slde S )50 nl &

Ao S dlous ol 035 38] aud 3l Gdo s S so @

\YY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

Sal S s jad eal iy M esbe 56

oalaiw! 340 d“" a,S 6"‘\;}13 ‘;'5-).3 .YJJ-\:.-

P(%) St ds s 0C(%) PH EC (dSm™)
g (1:5) (1:5)
\/Y Y¥/v YY/NV v/¥ \7A1

oibesl 0595 Jgb 53 sles 51K 2 s (Mg kg!) LS s JU jied jldde 5 Kike ¥ J g

Y S Y Sk Y S

¥ S oSk 7Sk vV Sk A S

Wl oles AN /Y

Slesle jlas 04 fA/A \(Al
JrSc SO 72 B R VYL A 772

ol ol w0 ,and Jlag YYYYP VEV/Y MY

Y/Y MR ¥/t /Y YAY
OV/A o4 O/A O¥/Y AREYAN
VYV/Y ARAZAN VAN ARVVA ¢ YooV

AAAC TN 70 B T VAR 0 70 S P2

Sy 53 35 Shed oS Jm 5o Lib e Gre e VL
SalS el cwd sy e sl S s = S
Slallle oo 3 (M mlos 4 Soed Gidee S anl 3
Shestial 53 jied Gl A3 (VY) ol 0l Sl
);Jﬁm);.sjjlﬁdulsdb:):c&ﬁy@mc;ﬁ
0533 0Lk U3 34 oS Sl i ) dﬂ@«a;\ o3l
S S Gime e 3l jied C3L3L Ao (G, 100) Sl
S o310l sl s (T 58 5l eslial 55 54 L;Tc;ﬁ
St s Jlesle S aud a3 FYA oSl j5bas (55,Y)
VYA am Gy V00 6)53 Ok L3 S 55 (5 S elas L
Ot 3 48 Sl 03ls OLES s A gss S sy Ao s
3 e 33 Jliie JTslge 5 ALS L a4y 4l e
St adllas 53 (V) 555 3T St s LS 5 0pl
03,5 by by 2S4S SUB clasSE s jid (gLl
G S e 534S Ksls OLES (10) Ul zel 5 peusls s g
VF Sds s Jdoms jaed Ao s Av el m e o ST
5L a aes galesliT ol o s ed sl St s el
335 oo S e
s 2350 dos e JTesle L3l ootz gladle; s

u-:\)j)?' UOW‘\J—.@D);:};)\:W dwﬁ-‘ L;b‘b

YO

g L cile bl s (2l sl e i o S LS
Ol Jadr ) il (Saps S sla S35 51 S
U sl s eslinad 350 658 555 VU il sias
V00) SialasT oy OLL G s bl jaus liie oSl
Al e G

L Tl esle 5 i jlad 53 58 53 jied 3Lk doys
Ol b jand S5l doss Ol eas andl 5 S 1y 28 Ol
Sed e 35S Sl (T ) ol 35S Slhesliad o
dwo s Qlj_:.:.idjﬁla Sobe (VIS8 s (Gase @M)
e e b aslie 3 JU e S eslinad 53 jand L
Shedi a3l Jind 48 S Ol e Vx| 35 Ol b S
s B Do 4 olS Gl st e 4 T
LS 534S sl 0L (1) o) 5 (Swsd Lo o 3L
sl 52) A8 b 5etd QLo b i ol Gl a8
b Las S leslinal 3 a5 J= s (0Ll ol 4
Jsb oo ol 03l 5 S Iy 2als Ol b jaud eal s
e 3 i (A e 5l a5 aed e rlesT o)
FYRRPH

e Sl eslaal 53 s Cal5L s s sl o
CI Sl 2l ol &S () ISE) 5 J@M‘EW RS


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

\YAO db.-..a)/(;d.”) r)Le AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

80
70 1= 0 OM(%]) y= -O.(2)59 x+44.57
R =0.75

%) 60 -
g'\ @ P(300mg\kg) y =-11.50 Ln(x) + 76.17

50 A 2_
= o N R =0.96
'_3: 40 - PaY
3 s
1 30
N0

10 +

O T T T T T T T
0 20 40 60 80 100 120 140 160
STRUNDS

,a..s@mjgicg;n,;ml,;ouggpagjgM,aon,:ss;,_&'p N UK

80
70 ¢
60 - d

50 - f
40 |
30 |
20 - -- -- -
10 + -- -- -

FETSE TRV

(P+OM) I o3bs s Mot jad 5 (P) Jaud (glajles 53 Obo) b ped CBL 3L dao )3 i files . ¥ IS

o=l O 0l e sl SUs Jpdos s JT ladnd
el alsar i poal B (L1 s Ll e S
bl codsr Lol (555 Sl 5l slad g b s
pomen 5 oAl S| o liS il sl 655 2 I
el 5 pgn Il Gla s b SIS ol by S
C 55 2 b I slaend K5 G b 51l e
3 3 ek b e L e (Bl el sliS Ol
o=l 5 0ley c2dS L (W) das e (il 5l 1y sl

Lel a5 03 S Iy (2alS alslosle a5 il s lacS 5

YA Siecd Coslisl doys ke Jsb & 555 ol b
a5 00 58 slaola s Ul sl Sl as s
(Y UK8) 5 S Hay a8 o3 VoY 5 O/ 4 S 5
s @ il e St w el 035530 JTesle osline 56
! 3Bl bS5 S sy Olos dob L3 0T a3
Ll e S s (I S 5 o s s S
s a0 OF a2 St T esle 0353380 b il e g
53338 o SET S35l 5 n S mie Ol 0 Sl Seo
5 s sile dydoms JT slaiaS 5 vty o o it

\YF


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

Sal S s jad eal iy M esbe 56

JE-IWCIR S| INVERRS

5 PHOM) T o3ls 533 4 s ((P) s slasleg 3 Obe3 & NaCENAOH ¢ 5 jid liin s ibe. ¥ IS
(oOM) dﬂ osle

ol s Al S5 Sbt s jind eal b Wilg e LT Jid
L sl Sl G opl 53 e eslizad (658 558 4
331055 s JB b el g

s mme ialS Eol jies ol en 4 T esle 3l eslinal
30 slagle; ;5 NaCl-NaOH ¢ 5= 5 jaud Cb5L Ao s
Golspme Ml 50, T Oleg s (7 ISE) s S 55000
el cmsay T oske o Doy jinsd 5 jind lasles
0T U0 s el a0 (65w U155 o S o
Pyed xS e panl ol

ol L Vet T S S aas e 0L il
U 5 Il 56w 1 OF (lo o1 i b pla oSS
Gl Lose Ll o CBD 3 53 jand e (Sl 1 das oo I 5
L (Organic-metal) (g 545 T (gla uSaS LS55 il Clas
3 oS 5 p e I conl (T (sl oSUaS e 51 i
SO ol 5 Ogernly by Sli > slassS 5l eslanad
el o (55158 50 (FF) S 5 ol

53 (CBD +52) al adeST L bL3,) 55 i Ao
Sl g b sled 1S LS aen 53 Jesle les
ol ol esls QLS P S s ilesl sy SEA gl O

Sed Sl eIl 5 ol b JT LS 5 0ds oSS

\YV

Slas b Jesle 136 2alS 05 e ol by Al o 2l
ls sl and eal b o,
A I e I e JTesle ds s S 0055
Aoy (¥ JS5) A S+ aas )5 NaCl-NaOH s 3 )3
Dl 53 Gl a8 S 13 el 534S e 03535l ks
o e i o p 2 e led 51 e e ST els
Slie alil Gl S a I esle 035551 45 das e OLES
ol el (V) 55 e SUs s il ol b sla S0
Nt LT i e 4 T slge 31 eslinal 53 il eal
SLls (als 5 (ALS) (AT GLli 035331 &S sl S a5
oIl e ol s el i A oY
S zaS ghls AT bS5 blis 3 s o 0T sl b
ol b syl S 3U Glls ied doys /Y
LS S SB s I GLlE s Sen a2 b S s
QTCP}HTHH)L@QMQ_A\JQ&)JULAS
SLis bty 5l S0 (5 awe cnl 53 (VA 55 Sas
s gl gl als Glas S 5 Jslos T 5l5e oS dims a
Sleslinal 4 JUs s amdlis ind ol 5l sy
oRIB el S ey i Sl AL s glas S
Shde s T SLS 5 g5 ol e (TA) s 8 jd anl 3


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

\YAO QLZ.«.A)/(JD r)\.e AJL«J/V.AA JL»/N@L?A}‘_;)'J}L&S d}«ijf}lﬁ

— @pP

Sad ol ds
o

EHP+OM

OooM —;

OM) I 63l 5 (PHOM) T 63ls 6 9oty i (P) jind (slaylass 3 O3 LCBD 553 53 jind e i pefole . ¥ S5

):HTL;LA%*J\L;&QMQ&QSBQJLJ@\J@@
LLo,l 54 5 CBD 5 53 Of bl ams 53 5 i Ol
Al Sy i La LS a5 o T T sl e
Gl b 5w e S gt st 1 S s
i A esla Shlpdl pl ply L(Y0) 5300 id Ol ol
&4-1—?-ij=—-6))‘)°-*-5°-U)—”‘;i--’°9-1>.'-*3‘}3@5l5'
Aas sl eas
ol I la SIS o3 e 56 T ols 5 LSS
LS U i gy 3l 5 0l i Ol L5l Easls
S el 58l 0T e 4 S USS e (6, P (g5
Qﬁwﬁg,:;pm@sduowg};\:;,@dyy.w\
S g GbaeS 5 (VA ) b o falS b oSS
0 o b ol 3 e B S8 T gl oSS
LS5 5 A ela oSS ol 5l Sal glast=
Q|.w_fd,§%ﬁwawgyu1®uqmi
shoul 5 Sied Ol 5 58 I gla oSS cpl 2B
Sl Jaloes 511, ind 538 T gla ShaS Yz oo
S 5 A n 5558 S JSE s S ol
(YY) 48 o 2ol St Jshome 511 OF ool ol 5 s e

(YA) 1S o Cmilon obie ol sladen ST - 5la (555
Sheacs a3l s Sl 5l JTslge &S ciS Ol5 e cpl ol
oo M odl oSl o e g5y 0 DS 5
G552 M DS 5 s b s Cdr b 5 038 (65 5k
JB e s ol 4 S Cl e IS 4 sk ol
el L6 oles wledd (5,5 Lac(NaCl-NaOH - ;)
a0 o Il osbe jles 53 NaCI-NaOH « 5> 3 i )l
Ylazst (¢ J$5) T sl oDl jind 5 jind slajles
AL s ol gL S Ll e

oo jaud jlad 43 CBD s s iud il Ao s
30 S (asle 5 s slajlas a0 S JTo3le
(f JS2)

L bl s jiesd oS i o DL bty (&
(P il ey T jad 5 ey olie L oal glans]
CBD L gzl sl 0B jins oS s o 0L (Saoen
Gt s 5 I o S L eSS la g St 5 Ll s
ol ST 5y ol 51l anils ey O3 L ol
e b lasSls s o gy jind Ol 3 ol 18
Sy Oles (BL i oy S e 3k JT S 5k

Lrﬂobl_,a QJ}P\GJ}J&WJ))JATL;LA%S| cJT

VYA


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

Sal S s jad eal iy M esbe 56

S oli8l as o
N
i

EHP+OM OOM —

(OM) T 63ke 5 (PHOM) T 63l s 0he 4 s «(P) Jid (slasless 53 0lo3 LOAC 55 53 jind ke i efole . O S0

s SEalS Corge ind ol jen 4 JT asle 03558
et e @ Sud 55, V0 Ol 5 OAC & - 5o il
555000 50 laobe; Js Lajles Oloe SMsl s S
3 G 5 e b pn ) O JSE) 355l e
LSis W, o T b 5 5l T s oSS S23
sl Ly 5B T la oSS il oS slalins
LS 1y S Sl lind LS8 W g, yid b oSS
LS e

a2l L (A slye a5l ol JT glasd
Olgme a Jlad Ll JBil 5 S slaclins - slas
o= S Sl asas gladben S s ol o plaas
S olaslns T sbadad 8l S o 6, sl Slis,
LT o3l 5 Jolo (slaos S om0 oS (Slalind gy
L oSeaS slonl b T gladesl ol 0 05330 )l Sae
IV das o 2alS 1 0 ol Sled wendS sla0 538
0f

S baslad 5SS mon 53 HCL e 5 i 258
VOr Ol aS oy o Ll 4y 555 Hls pme dald Sl 4
035 2LS J el S g olind R SART TS

RGO

174

sl ol S Fsbla g5y 50 Slslbas 5 s
L Lo al o3 Gosel ladenS s odn 5 LadenS) o
B SN SRS CIC I B v IV VY RSO SN PPl
Slchle s ol 5 28 al I gla oSLaS 0l
SaS dins 0L KI5 a4 A3l n yhd Lo sia B S
oo o) il Sl5ls pl el b T 5 ge v s ind O
Cﬁboxuﬁpw\wgiﬁ;mﬁ.(m&
Sl ST Sl S gl ST (50 slads]
e 8 50 (YA (5,5 slr DS 5l b Jslos S
J—B s (R L el en CBD < )3 jind ol I
A Al Sl cd (Sae 45 s e 0L e 2o
e Sl baglie 5o 36 JT sl SUaS )
i oS 6 OF eal 3 Va5, ol 51asil
D dal g
osbe Hles 53 a3 S 1 30AC ¢ 5 45 i 3l gho s
35 Mesle osdlews Jand 5 b glajless 5l S Sl JI
JSas al b T S a8 das e 0L a0l L0 JS2)
sl Sy 5 03,8 A0S gl Sl 1 apedS Dl Sls
Q)M@d%@&é@JT)‘)&}‘OMQUTWﬁ@‘

ey 3L al 3


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

\YAO QL‘J...A)/(JD r)Le AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

oslaul s QL‘:)LMML)L Loy Q\ﬂ.su A s
s Sl s Gime w1 xS s JT e )
B Olay mlS S (T w5 eslial 55 i el 3
b))AJu‘)JQ;A)eMJ‘)Tél}-)J@)JJMJTC.«.A)‘N
JZ:'\JJ‘C,_F«L u.?hl).xs O Lﬁ) A.)'l"’ﬁf)‘}; al.sf oala!
s 4S 555 0 Eol s edd I i Sl eslinad Ol
bl DlS 5 s a0 St DlS 5 slee 5o S
)‘ ebuﬁ.w‘ BL &_Lk}ué (5‘;7-‘ ‘)J}.d;«.é @))3 W] BL .JJ“T‘)J
,@Juuubomgm@;ﬂpwmﬁgi@

.(NaCl-NaOH ;J'.>,-) X,ls

& S 4o
s ol 53 (Alesle (bl 3 s e ol g ar s b
S alge 3 558 pl plo s S Iy (a3l i CabsL Lo s
G e b8 (a5l e 5 e 0 id (glas S ol e @
Codos dn s 4S 355 e Sl JTslge 558 LS ol
o=l o s oo Sl BL ol B e 4 6 R
o5t et L (558 T sl oSaS’ LS0a5 0L
5 eedS Glacln S s v s = AT sla oSS
Sl ool Vs 51 S e e T 5 sl slads]
o=l 03l T sl e 3 558 w53 i esl B
b olonsl oS laclind oy 1025 a3 I sl e
S o S 1 sl oS

Sheslial oS 5L 35 e Sied 0l b 51 S

Aoy SO e 4 658 58 5 8 Lol sl slas S

oalaul 3,40 cLA

°jj"sg_)?“":'_‘; C)JJ A.L.:.\,«:j;fplﬁc uJ;-j :Jﬁ.&-“ u_gl:- &L:Aﬁ.\:l uﬂ‘}}f JT 3‘}.4}5‘ \Y’V/\ b‘};&l.»ﬂ) LS 5} <= ‘Lﬁ"}ﬂj‘ \
J.@.J;A J"“’)bj'é OKJ:’\J ‘L;)')}Lif 0 IS ES)s u)ﬁ;@-u.: £-9 uQ‘ﬂ‘ Sl r)l.fr
2. Acharya, C. I. and D. D. Reddy. 2000. In: Crop residue addition effects on myriad forms and sorption of phosphorus

in vertisol. Bioresour. Technol. 80:93-99.

3. Afif, E., A. Matar and J. Torrent. 1993. Availability of phosphate applied to calcareous soils of West Asia and North

Africa. Soil Sci. Soc. Amer. J. 57:756-760.

4. Borggard, O. K., S. S. Jorgensen, J. P. Meberg and B. Raben-Lange. 1990. Influence of organic matter on phosphate
adsorption by aluminum and iron oxides in sandy soils. J. Soil Sci. 41:443-449.

5. Cassel, D. K. and D. R. Nielsen. 1982. Field capacity and available water capacity. In Methods of Soil Analysis:
Physical properties, Part 1, 2" ed., Agron. Monogr. No.9. pp.403-430. In: A. L. Page (Eds.), ASA and SSSA,

Madison, WI,

6. Chapman, H. D. 1965. cation exchange capacity. PP.891-901. In: C. A. Black (Eds.), Methods of Soil Analysis.
Amer. Soc. of Agron. Inc., Madison WI,

7. Cooperband, L. R. and L. W. Good. 2002. Biogenic phosphate minerals in manure: Implications for phosphorus loss
to surface waters. Environ. Sci. Technol. 36:5075-5082.

8. Delgado, A., A. Madrid, S. Kassem, L. Andreu and M. C. Campillo. 2002. Phosphorus fertilizer recovery from
calcareous soils amended with humic and fulvic acids. Plant and Soil 245:277-286.

9.

Delgado, A. and J. Torrent. 2000. Phosphorus forms and desorption in heavily fertilized calcareous and limed acid
soils. Soil Sci. Soc. Amer. J. 64:2031-2037.

10. Gale, P. M., M. D. Mullen, C. Cieslik, D. D. Tyler, B. N. Duck, M. Krishner and J. McClure. 2000. Phosphorus

distribution and availability in response to dairy manure applications. Commun. Soil Sci. Plant Anal. 31:553-565.

11.Gee, G. W. and J. W. Bauder. 1982. Hydrometer method. PP.383-411. Agron. /n: A. Klute (Ed.), Methods of Soil

Analysis: Physical Properties. Part 1, ond ed., Monogr. No.9. ASA and SSSA, Madison, W1,

12. Griffin, T. S., C. W. Honeycutt and Z. He. 2003. Changes in soil phosphorus from manure application. Soil Sci. Soc.

Amer. J. 67:645-653.


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

Sal S s jad eal iy M esbe 56

13. Grossl, P. R. and W. P. Inskeep. 1991. Precipitation of dicalcium phosphate dehidrate in the presence of organic
acids. Soil Sci. Soc. Amer. J. 55:670-675.

14. Hamad, M. E., D. L. Rimmer and J. K. Syers. 1992. Effect of iron oxide on phosphorus sorption by calcite and
calcareous soils. J. Soil Sci. 43: 273-281.

15.Hansen, J. C. and D. G. Strawn. 2003. Kinetics of phosphorus release from manure-amended alkaline soil. J. Soil
Sci. 168: 869-879.

16.Harris, W. G., H. D. Wang and K. R. Reddy. 1994. Dairy manure influences on soil and sediment composition:
Implications for phosphorus retention. Soil Sci. Soc. Amer. J. 23:1071-1081.

17.Havlin, J. L., J. D. Beaton, S. L. Tisdale and W. L. Nelson. 1999. Soil fertility and fertilizer an introduction to
nutrient management. 6™ eds., Macmillan Pub. Co., New York, USA.

18. Holford, I. C. R., C. Hird and R. Lawrie. 1997. Effects of animal effluents on the phosphorus sorption characteristics
of soil. Aust. J. Soil Res. 35:365-374.

19.Inskeep, W. P. and J. C. Silvertooth. 1998. Inhibition of hydroxy apatite precipitation in the presence of fulvic,
humic and tannic acids. Soil Sci. Soc. Amer. J. 52:941-946.

20.Khasawneh, F. E., E. C. Sample and E. J. Kamprath. 1980. The role of phosphorus in agriculture, American Society
of Agronomy, Crop Science Society of America, Soil Science Society of America. Madison, Wisconsin, USA.

21.Laboski, C. A. M. and J. A. Lamb. 2003. Changes in soil test phosphorus concentration after application of manure
or fertilizer. Soil Sci. Soc. Amer. J. 67:544-554.

22.Lean, E. O. 1982. Methods of Soil Analysis: Chemical and microbiological properties. PP.199-224. In: A. L. Page
(Eds.), Part 2, 2™ ed. Agron. Monogr. No.9. ASA and SSSA, Madison, WI.

23.Leytem, A. B. and D. T. Westermann. 2003. Phosphate sorption by pacific northwest calcareous soils. J. Soil Sci.
168:368-375.

24.Meek, B. D., L. E. Graham and T. J. Donovan. 1982. Longterm effects of manure of soil nitrogen, phosphorus,
potassium, sodium, organic matter and water infiltration rate. Soil Sci. Soc. Amer. J. 46:1014-1019.

25.Meek, B. D., L. E. Graham, T. J. Donovan and K. S. Mayberry. 1979. Phosphorus availability in a calcareous soil
after high loading rates of animal manure. Soil Sci. Soc. Amer. J. 43:741-744.

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

27.0ehl, F., A. Oberson, S. Sinaj and E. Frossard. 2001. Organic phosphorus mineralization studies using isotopic
dilution techniques. Soi Sci. Soc. Amer. J. 65:780-787.

28.0hno, T. and B. S. Crannell. 1996. Green and animal manure-derived dissolved organic matter effects on
phosphorus sorption. J. Environ. Qual. 25:1137-1143.

29.0lsen, S. R. and L. E. Sommer. 1982. Phosphorus. Methods of soil analysis: Chemical and microbiological
properties. PP.403-430. Part 2, 2™ ed., Agron. Monogr. No.9. In: A. L. Page (Eds.), ASA and SSSA,
Madison, WI,

30.Reddy, D. D., A. Subba Rao, K. Sammi Reddy and P. N. Takkar. 1999. Yield sustainability and phosphorus
utilization in soybean—wheat system on Vertisols in response to integrated use of manure and fertilizer
phosphorus. Field Crops Res. 62:181-190.

31.Rees, R. M., B. C. Ball, C. D. Campbell and C. A. Watson. 2001. Sustainable management of soil organic matter.
British Society of Soil Science. CAB pub.

32.Rhoades, J. D. 1982. Methods of soil analysis: Chemical and microbiological properties. PP.167-179. In: A. L. Page
(Eds.), Part 2, 2™ ed. Agron. Monogr. No.9. ASA and SSSA, Madison. WI,

33.Richards, L. A. 1969. Diagnosis and improvement of saline and alkali soils. Agriculture Handbook No:60.

34.Robinson, J. S. and A. N. Sharpley. 1996. Reaction in soil of phosphorus released from poultry litter. Soil Sci. Soc.
Amer. J. 60:1583-1588.

35.Ruiz, J. M., A. Delgado and J. Torrent. 1997. Iron—related phosphorus in over fertilized European soils. J. Environ.
Qual. 26: 1548-1554.

36.Sharpley, A. N. and 1. Sisak. 1997. Differential availability of manure and inorganic sources of phosphorus in soil .
Soil Sci. Soc. Amer. J. 61:1503-1508.

37.8Siddique, M. T. and J. S. Robinson. 2003. Phosphorus sorption and availability in soils amended with animal
manures and sewage sludge. J. Environ. Quality 32:1114-1121.

38. Singh, B. B. and P. Jones. 1976. Phosphorus sorption and dessorption characteristics of soil as affected by organic
residues. Soil Sci. Soc. Amer. J. 40:389-394.

39. Subramaniam, V. and B. R. Singh. 1997. Phosphorus supplying capacity of heavily fertilized soils I. Phosphorus
adsorption characteristics and phosphorus fractionation. Nutr. Cycl. Agroec. 47:115-122.

AR


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-09

[ DOR: 20.1001.1.24763594.1385.10.4.9.0 ]

\YAO QW)/(JD r)Le AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

40.Toor, G. S. and G. S. Bahl. 1997. Effect of solitary and integrated use of poultry manure and fertilizer phosphorus
on the dynamics of P availability in different soils. Bioresour.Technol. 62:25-28.

41. Walkley, A. and I. A. Black. 1934. An examination of the Degtjareff method for determining soil organic matter and
a proposed modification of the chromic acid titration method. Soil Sci. 34:29-38.

42. Whalen, J. K. and C. Chang. 2002. Phosphorus sorption capacities of calcarecous soils receiving cattle manure
applications for 25 years. Commun. Soil Sci. Plant Anal. 33:1011-1026.

\YY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.9.0
https://jstnar.iut.ac.ir/article-1-610-fa.html
http://www.tcpdf.org

