[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

\YAY Q\ZMJ'/E)LR AJM/&" db/ﬁ@b}dj)}w d}'&}c}‘&

Sk s Sy b gl aal,

YT . T ) Ve R N
slal (& desme o g, demadlde ¢ pedal Jo (O sk g s Olay S Je i 0 o 0 e

e S~

2 SB plad 5 (K sla S b RS ol oy (Kot oo (L Feben SRS mis (R ) e sy
il S 4 pad 10 (o )6 Ol ST sla S5 45 S slo, S5 5 5/ s pmSo g b la K oyt sl o lodslas 03, 5] Cavsts
S Aas b G S o S ha i A Sl T g5 g Gs s sla S 5 AR oy Sl (555l sckes Gblis I
Vb S ely slodplms dhsgtr (2l 500 paisol sYso ¥ S sl hosgtr 2] Soie] 6125 Og po Sos] S 3 n (53
92l ] DKoy slad plovs gty i LT Jol5 055 555 o i /Y0 S ekt s s S ] S g 5 Y g0
SISl a3 V0 glas 53 JYso ¥l S sl thogis 2l 5] oo 30T S5

o bli Koy boutd ST K3 0 Ly o (ST S O 0 Cond ) 8 Y5 e ks 3 iy corko] Conws 40 gol5f pules] s
Loy ¥ I jiaS 4::}/,.@‘;_;) g ) o Jale sla [SE s ( Aoy /1) oli JKE 4 by e O p iS5 (deoys E/EV)
oy 4 2 Yo (Kot (2 b5 DKy 5 (gebos] iKin g b ok ST sl K 5 ST S g i o M3 o0 KT Ly i i
bookds ST ST IS D00 sl S5 I 5 b g S JT bsle oy otz ol s 4 /A0 5 /) Koges (slacy
s o L ST iolo b 1) o K ol Kl&e Dl ) 48 o] Conws 0 35 slodsles (g LS Koy b oukid 35T g (ks iR

pH 4&/’4‘)[4 4",/’;};}}}; 4",34‘:ij:}4/’4"_)/’)} Jf";ﬂ Jjjjt}-; .’6-\:.15 6Uej|‘3

ol e 31 (Glodes sl A& 55, Olet L FUR

sobe ple Cder 53 e adoy daw g 5 Codlad slas s s S S el oS (650 polis 3l 0%

(V')C,M\)L:.vJ)jouQ\)Mf;uJ_@ad\ﬂj‘wU& 5)?‘J:§jjlsQL“:’;b‘)?)3 . Q—.’.\"’)\"°L2—§4—3.‘l’.‘3

S e Q35— 20— 3 b il sy 355 (RNA 5 DNA) bt ol S tlS 3 Szt oS5

Sl o515 ((g5,aLES sasLiSls (b S Ll 5 Olslial (6 S5 (g emdils LS 5w )
Sl oSNy (g3,laS eaSisls (bl el 5 el skl Y

¥4


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

\YAY ‘M‘**‘J'/(“JL€€°JL"‘:'/r“"“d‘“/‘.&?”@“"ﬁdiﬂwbﬂﬁfﬁb

V) Sbt Gdne 053 2 ki (S50 (2
B s 4 S Sdee 055 00 sdes sla S
(NOY) 25 5 (NOy ) T 55 J g dowe LS (NH, ")
w3y 33 (NOy ) JSlas I8 Soow 5 by ool
b sl 4 g ol el el Ol e el Sl
Gl s Gl (b IS oS Il s b Jasl S
Sl SL s e )b (S ol 5 edd S
LS Ll aS el b edd s ol s an sl g
Sepl Kol 5l S s Yame 1 JSE 58 e
L5 o gl 4 oy sl (ol slassS L psal
o Kl o psspel s 3 (14) Ll els Ll LS
2SS s osaran VY gl s 5l o slaY
pomismal 1y JSd al o 358 ot (S50 (5LSCn) Sl
O5s s o sl (Y8 V) N4 0 E) au S e ols 8
(P 5 S Il la IS0 ¢ samme 5 S JS
Ly JS 055,55 edeas i 45 ol 05,20 T s
e gl s JT IS s laie (V) das s S35
IS SOT Il comad 0T s sladl 5l i SLs
GOl 2l () Wil e i ol GGl > ol
sl oS s AN 05550 sla S (Y8) 0 g it
Aol 53 Jpdome b g gol ls sl Gladid
PUNEOCE CR 4 T .6 5 (Acid-insoluble-N)

Joode
.Lxea (Hydrolyzable unknown N)
S i b slse 516 S0 0 b ol OB g3
O dme BB 035550 b s ol b S (T 03,0
Ales S anslie (3lsn o b Solsr Lo s
L sdal 5 (Sl SU= Y 55 (YA) Caal 535585000
DSt B S i (sl ety DS S 3z
0 O3 opl oS Lsls OLES 563, S il ) PRIV
S DBER 5 55 e (s Sl b )
WY s S eslial 55 la o)z 3 S8 0l Sl 5
{rysye v_x]a_.ﬂ a2l s (V) oL ol (VY

Sl i 0555 3 meS (e (53sLES sl Lule L
@ e ol il e A oS spdee Jule Ks ais a
ol s e dor S OLS A e sL lude
olS g Ly gl S s IS eslinad LB O35 25 sl
war g bg b pl (Naowl Jloy p Glosmy Coanl
bl Ul b sa T Guib 5l 05558 Saoste Cse

S iy St 3l A ad 5 53 &l 25 (Runoff)

sl S ol rij\ﬁ@‘(\ojV)wljlsjfﬂ
Bl e 0550 2 Lol S o S s ol
Ll et 3l il 4ol S glalS — 5INHy &) s
Gib 3 Jsome JT LS 5 L 5 pseipel s oy
gfﬂjéuj\em@uq.:,_.:@uuﬁ) Sl 5
(Ve 5VY)) cdl 05,50 sl 50 [(Guttation) 3 5] oLS

3ol sy ke gl o SLs s 055
e QLS oS (sl L S ) 5l (S0 e o L
O s e 5 sl JT 055,20 Jols 03520 gl S
3 a0l S oS pel 5 (S 5 g sal)
sy b e ) o Lol S S sla
() das e WS35 1, S IS

5 i S8 5 0555 sla S a5 5 5l LD
Gl s 4 Klg e S s S 4 Ll s
Slr mloaals 5 03,8 SaS Ws0 slas S i e
dogy O e e o5 Ll T G me e 550
ol o3 151 5 5 ale (551 (b, s Sl 0Ly e
28 Sl G Lo

S w035 g JKo S eslul gl abiss gla s,
ZJJSV.“WJJch&MJMM.Q‘deAbLAUi})w\.JJ)@
S il = L sl sa (Biological) s sla i, (il
p_:;yic_,),.pgwg.\ﬁ&i,; ol e JT 055,00
(Y 5 YY OA AT A )es o DL oy el b Ol 25
Saske 5leds Sume 0550 3l i g Seslasl (o
OF Y A @) ol sl dboya St


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

g Dl i o Sal S 3 035 45 Sl S 155

5 S S S LSl e (S 25l (Y
o Sl 2ldslee 0358) Cewsas (¥ 5 (Sl ] WO
ot i ek Sl (Shs Sl S L e S
cladsles Lad(wuv.a» S Ll 5 L ol lassls

.sﬁMl)})b)}}ﬁéjz.iﬁzuweb“jlcybawﬁj

L sy 9 ol
S8l Yo b o) das 33151 S 50l YO jla
53le (S 055,20 Oljme Blod 51 a8 oyl Sliasl Cilises LS
L3 Slite plat 5 Spd sla Shy s 5
Y S5 e 5l 53 05,8 a5 31 ey 5 Ol
(Sasle PH ¢ oy Sltie 1ilo Lol sln S5 5 (g to o
St b dsles s by, s 5 S5 Dol b b
ERELNTS) (S CL A (_gv)_:fe)l.)\_)\ Q.AK_.LJ”L&)T J‘}_,‘vu
ot 3 LS cpl plesd 5 (b sl Shy 5l = 2
Gladle b a5 bl 3l Sl ol ol ol o3ls OLES )

s Ol (iles 5 CiS Coe azidS

03978 Sl S 55515 e
S S shataay daasie 5l edd en sl S slad s
Ol ead 30 Was S bbbl 5 b glsee st OUS
Al sed SIS S asde e 255 S S b S
SLgal Jhzs| Clir 51 (6,8 sl 6l o 5 0 I SLs
L (1SS Ay 3 S glas, b3 lsa
sk Gy 3l 05— sl IS 550 s aay
L eslaul
.2

35 oy e STN)SLE LS 055,55 (5 =Se510]
(0 5 8)Jluses

Y o9
Uiy & (NPHEN)SUS 5150 055,50 6 So Ll
(A Dbl S5 5 65 S

A

L (JS 05, & S ) K2l ood Slin (o Sa]
Cawd &5 Loy V/Y v_i_ejj_:.o slasSl= s 5 ds s A
VE sl e ) s i (V) Olas S 5 ot sl
VYN (sl ol Q)'.:;):.x.wﬂ)'aﬁa;.adiﬂ S (6
5 Sl SEY s (Y1) ikl 5,8 50158 As s
Sy amgay 15 035,25 SaleS] 1B s (gl
pojb;:;dlsg;\;om“;;@u ol v.il:lé (,._\_..GL:.,
Sl g LU s &g 4 OGS Sdme BB Oy 0
Sy 0555 3 IS ol 0 6K OB a5y syl
(YF 50T Wilas S

Gyad Yo g ly IS0 cpl e Hle (YF) 0L 5 K
5 bl Wl S 518 as 3 YA s LS slasts
L Sal s s Kol glaSs sl T 5 (0 5\Y) s
3K el Sl N ee les 53 4y, S ol Sl eslin
U1 o Sl 5 i3S ol Bl IS sl oS a1 035 8
(V) & s plaebell syl Cmwsa Ao s /AT
Gl (LS o G315 1) 0550 sl IS8 e s
P MA JTdis S S Cose ke
o3 YRS 8 J e 5 Jals AT

s 3 sl pize E01S ()50 SO p2a) Ol 5o
(V) Olos S 5 (o e i 53 OS50 sl [
Sal QS Sl g V6 3 15 055580 Gla S8 s 5
Lsls OLES 503 8 oy ol Olial 033555 A 5 dibete
e K (sl DSy abw sy sl Sdae 035,30 <5
5 A SRk e e S L Las e il s 05,
Sy ols Ol aSIE 51 Sr S 3 sdome 5 (V)0 S
e 3 e 0555 e K (S eIl 0T e o
s S el pl ol Kles S (S0 0 mled )
o3 ol el gl S s adlae 53 03,28
o sbOda b ol ash cpl sl A e e
G AL 05 s S s (b Ol s |
(ol bl (65558 e SlasS Sl ol 53 ol


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

\YAY bt"’"’)/(‘UL"f a;@/&db/ﬁcb}dj)}wbﬂjf}\&

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

on 3250 GBS pland 5 (K5 S Sy 3 (lm 9 cskizes) (s U N J g

peadS S Jols od)b Sl G5 > pH o ¥ e, S pl SLojled

Joles sl (gkg™) Y4 (gkg")

(gkg)  (cmols kg™ ol sl
Yy VA N¥ AIYA 1V CHF Sl le> |
#Ya \YIYY YIA AIYE VY TCP KOs \
FAA VEAY \YI$ A-¥ 104 THF Ll ¥
Yov YY/AY VOIY ANY ¥Ya CHF Yoyl ¥
yay \v/Ay VoY AV yay ArCP NHNES 0
009 VENY \\ilg AV Y4 AeHP oleke 2
yay YO/ V-/q A-1 YYa CHF Y ol \
0-A RN A A=Y Y14 THP LT el A
TYF VENY VVIE A=Y FYY THP ol b 1
fas Y80 VO A=A o-f TCP ) SSigS 1B
£Y) VEAY YY/ v/aY Yoy TCP Y SSieS 1
YYA YY) - VYA AN o-f TCP Yoaszsls VY
¥ \Y/ay YY/ AYA Y\Y FHP o5 VY
ooy Y180 YY/A AIYY \R¥4 TCP Y oasails i
FEY YV E YO/ AYA Yoy CHF VoS oo V0
YOf VA/A¥ Y¥/A A=Y Y THP ol po \§
oY VO/f4 YA/ VA \A i THP VS s VY
Y VO/f4 VAIA A-§ FrY CHF  sies css YA
fOA YO/ N2 AIYY OAS TCP Yousisls V4
Ya) YY/f- YA/ AYY FAS TCP Foasiasls Y.
£YA4 \ATAR YY/ AN YAS CHF YolSL oo )
FEA YOIAY Y.l A-0 f.5 THP Y s Yy
FEA Va/av YV/F AYAQ OAF AqHP ¥ s Yy
Yoy YN T YY/¥ A-# \f22 TCP Ol Y¥
YFA YoV Yol ANA FAQ TCP Boasiasls YO

YOY-#FA VoIYO-YENF YIA-Y0/- Y/a-AIVE V0-0AF Oy aals
FEE VA/YA YeloA ANY YA eSiles

*AeHP= Aeric Haplaquepts; AqHP= Aquic Haploxerepts; ArCP= Aridic Calciustepts; CHF= Calcic Haploxeralfs; FHP= Fluventic
Haploxerepts; TCP= Typic Calcixerepts; THF= Typic Haploxeralfs; THP= Typic Haploxerepts.

a.hb.lf&éhp A.GLS)‘W)@.,\_& oals QL)\/: Q,..GL.»&_’:' i‘,\" 6‘#&"}
e ﬁxjjﬁojb_:g wlae 5l i ps s adsl Sl 5 (NNH4) f"ﬁjjﬁi 059 S S el
A3 8 5,8l MEO U olse e i, Al gas (04 51) (NKCL) sl
oolas 56 803 Sisn w1 0355 305l ) sy Sde Ve Y IS il ) Jeor LS, S0

Ly


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

g Dl i o Sal S 3 035 45 Sl S 155

(NAOHNB) 8 L 3 s
L;GJ:J)AT Qj‘j]ﬁ:.; YL) o (5,):‘§°)U‘—’\ )l.)\_.&.ﬂ 93 C))Lﬁ.}'

(BOX-NB)Zwl JT 3be [2LuST 1 ol La,

AT

)\aurmwﬂﬂyidj‘jﬂdéa}\@l
Y, IS el ah e S 1058 s

\' . dkﬁb BL) C,.Qk.w )L@.?: C)J\_ﬂﬁﬁ_t (HOTKCLN))Y)_A

O 517 81 8 sl s

Y a S by S e Y LS o Y gy ol
BERGIv W PERR IR VYV [ S W E N K- PESSTSY
A esls &yl ,—> Tecator AB Block Digestion s
S ASeLIMEO L (sl o ab sty o g ol 035,55
A

e ¥ LS el 2l e Vo L S o S 7 s S
OSs s 5 edd olse ki MgO L 0sls &)l ;> 05
oS3l 53 Sl s S (6 Kol St adsl e g gel
ey b gad 0313 sl Sl e Wy e g gol 035,55
Ll LIS

e Sls 5 ealizad 1SS w3l 05, sle S 50 = o
b o sl ealizad b ls astli s o3 S84 Slslos 53 Ll
o3 Glal s S, 5 b 5| 5 SPSS 5 Minitab (g,
by, S la S bs Souss Lo piie ks 5 s
LA esls

CeoR Sose d}_}j::-' L;Lad.ia éJ;a)Uul dl.bu:u_j) 3&)’\;—

&;».wl ol 45\)‘ Y J_}J}- DL

M}@L‘S

5SS S S 5l e s s s (s pU
wols 5 Sl Lol ar oy 3550 glaSLs Sl s
S &S olen ool ok o3ls OLEI Y Jsd> 3 LT &l s
wals 5l S bt 5 (S5 GlaShs e ol

.Q..»\)\J‘)?ﬁ W)EMC)\J::;G

AN

sdi 035531 (Devarda’s alloy)ls,lss 5LJT s MgO U
A (5 S o3Il e st pal 0555 b ol e sas

el 5120 055 5 VU (6 1 Seslll 55 Dt

Vo0l

S|l el s sl 03558 8 S o)
A 5V AOY)EK  giand Jgloes dbw s JT 5L
Sy 5 e S sl Al s S Cﬁ S i onl 2
Sdaay Jbo 5 S el S 58 g 1) e YO 05,5 LS
290 Y3 Jslos 5 el Sad Sla 5 0ls OIS el S5
e el i La, sl O35 s S (S 1sa
S Sl s edd ol kel Vs Ve 4S5 s
odeal el 3 3 gsden BB pa g gl 03555 035,55 !
U5 03 S susle 3L ay (NHSULN ) 545
4 Jlayi 000 DSy ely sl 2 s YO 55k 5L
Sy 5 A ooyl el ang Jbo b G sl S 58 5 2
sl 03558 s 8 5k Bl (als OLSS sl S
VoS osdea i b JTsle (LS S ol sl
(NHOX-NH) L (5, So3ll 5 ol gl s ¢,V o

WEARCILE.TS
eS| el s el 035 155 8 Sl
FNERCH U CPN BCH PP W R N PRI WO PRI [ -

Y5 (e
Lo e, phss Sl 5 St p 585 s ol o
oS N sl a8 Jl /Y0 S pides e 1 o Ve
Censty a g sal O350 AE e (ol DS 1y el
S ek 4k Jlgr st JTosle LSt 1 ol

R JJJJ{MgOl{
et e Vo L s S8 e S S el S
Sl ey 055 LSOk (IS /Y0 AnS s s
sl O3, 5 ol e MO L aids ler Seay

BB 0555 1) 05s,m ool Al (S el edsl e


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

\YAY b\:..«.a)/fJLg.‘: ajw/rmdb/m’ocb‘gdj)}usbﬂjf}\&

Wl solas! e S50 58 sl K& S oslul sl by, Y g

&b Cedle P9y pAiSwe T 9 0)leds
o bais|
(8) yuoy STN SIS e |
(M) Sl s bz NPHEN Sl Sigdlgmngo B8 (hg, oS il s ()5 v
(7)) S 5 For NKCL Moo Vol pely alowgay (5l (S il (5,508 ¥
() SS9 rer NNH4 Vsa ¥ alS eslty alewgas (Sl oagiisel 03955 ¥
(YA) Sl g 2piilil NHSULN Lo 5 oS0 S0 5l sl alogas (2l 50l oS caguipal (55550 5
(YA) Coonsl § 3,985kl NHOX-NH  Jolo alewgas JT 0l (ialuST 51 1 el aguigal 459,500 4
Sl (g
(Y8 2 sl NAOHNB Jloys +IV0 a5 00 aihas dlanagts (2500 agaigal (59 \
(Y8 5, gatenl BOX-NB LB Jgle aliwgas JT 8ol oLt 51 1 ol el o595 A
OY 5 VV) yop g sl HOTKCLN - (slos ;5 Voo ¥ 0I5 osslty alboasgiy (2150l (cmagaigel 039 s A

el gz Saedy o F gl a0 Ve -

SLa i3S 53 STN Sl 055 Y s, S 5158
Ao ol 53 5l T ske ey o3 ol 0 Kty
L o i 2L 5 28 b sles o Sle cdeas,
W s slos b St a5 St ailaie 3 )b Ol
Lol i (A esle mass 6l opl by ol sl 3l
Sl ps e

Sls IS sdeasolis NKCL 5 NPHEN (sla S
Sy slasSls s 5 ol (Ol 25 ) O 3 sl
VNS 5 (VWY Sl L) £Y/0 B V/YO 51 s ja ey o
S S eSS s S e (V07 o Sle L) £0/Y0 U
3550 53 edel ety xSl w5 L (8 Joir) S
Gble Glasbr b anglie 53 a8 550 s 0ds i) 5 0
2> DS s plsmmlobly ool 5V 0T e el s
LNKCL S8 5:S0ke sl 5 osb o Gblie slassls
5 S s s S S 0 Sk s S e TIY
(o lad 03353 adlane Sal glaS= 3 (V) Ol S
3V 4 I, NKCL 5 NPHEN (gla IS5 o Sl
sy g) Cwdas o S5hS 53 0 8 Jee VUY

el o dd Sl Y Jgdar o L ) 5l (6 aishe =
SBL gla B, ol (S o3l 055 50 Hldas X sl
odys aSOlar ey o LIS |, o) 5 5550 laSLE s
wals 5l St 55 Oy ns s la IS8 Hlde 345 s
ij@jja“)dwdsw()l.})j}-ﬂ s Dl ess
(& 5T ladsdr)mlasSs s ol ol sl 055 2
L bl 5l St glaw sos bl sy ool Jool ole
() ) ool s asls b JT 65k O3
LY YA L 280 o (STN)SLE S 055, Sl s ausls
(& Jsdr) 35 S 0SS 53 0, S e NN Sl
Slasai V8 55 (Dobes S 5 o |y I8 ol Jlide
B sl Ol 033555 A 5 addaie Sl glasS=
Ailes S A S AS 5o p S ke AV e Sle L N
Gl glasSs 53 (M) St 5 plo—wlilil
GVYe 1y S 05t o el sdowte VL) o s 0
S el o SIS 53 0,8 e 18T Sle L (YOY
VL gl Sal 5 ol gaSE 55 (OF) e 5 Sl
oSS 53 0 S ke Y1OY 1, STN 1 Sbe (S el e

£e


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

g Dl i o Sal S 3 035 45 Sl S 155

—alises sl g, boad 6,:?6}‘.\5‘ «(mg kg-l)‘_;w),g o S O 5 Hldee XY gd

\ui’?) o les S ojles
a A Y 4 A ¥ Y Y \

Va/xy. YYIA- AARS YOIV VAR A AIYO Yo OAA \

\F/- - VO/Y . Yo VA/YD INARA Y/\- Y/e AN fo Y

Yy/ay YY/s-. f/a- YD ARVARA A YYIYO Flee \Atd Y
Y¥/vY Y/ YIV- YD \F/- - INARA Yib- YIVO AVY ¥

Y¥/vY Y/t ARIIAE YFIYO VEID-. AARS Yie- YIVO AOF A

VYINY YYIY- AARS YFPIYO Y¥ia- Yie- Yih-. VYO AR 4

Va/% YY/g-. Yia-. ARIE AYO VYO Veliye 210 Far \
VYV Y/ YVIY-. ARAR \RARY YAIY - VWiG- ARTAZ RS YA A
VF/AY YVYIA- ARIIAE YYIvo VO/YY Yia-. Ya/vo Y¥/.- -y a

YY/¥- Yamn- t/a-. ARV VYYD VYO Yie- ONY A-¥ \-.
Va/#. fv/5- AR o0 YY/IVO AYO YFIYO YV/D- RRR! AR
YV/SY INgI A YD YY/-- VIVO AIYO Q- RARY \Y
\O/f- FeIv-. YAIA- o0 Vi AYO Y/e AN VY 'Y
YY/A- \ATERS YWY NG AN Yo Yib- f/- AR \F
YFNY INAR YAIQ- frI0¥ Y/ Yo AYO Of+ YFo- VO
VVIVY A ARVIAR TAIYO Yo/ - VFIV. ARVAIN Y/ \Y#Y \&
YY/AY OY/A- YAV NN Ya/vo INARA ARVIAR \WWIYA W FO VY
Y/ OYIY - VYWY ARIARA ARVARN INARA AIYO Ao af- VA
YENY Y&t ARIIAE ARV VOIVO AYO Yie- AIYO ayy '4
VEIXY OAA- Yv/a- Y/ YEIVO Yie- ARIARA) Y/ - \Yag Y.
VYINY Yy/f-. AARS ARIAR YY/IVO Y/A- VIAD VIYA \YFE- A
VY- Y \tAR ARVAE Yo OFIYA YOIV - YEIVO Ya/b- VEVY Yy
\PIYY FNIE - Veliye YOIYG YEIVO Y/A- AIYO ZIVD YAYY Yy
YAIFY AN - ARIINE FYITE TYIYO Yo YA« YY/-- Y-Y4 Y¥
YV/SY IAllE AR ATAR YY/IVO INARN Y/ \Y e YAYY Yo

e Sk Vv S5 Sals SLEY sl s s
355l ez rjfjl:s

o2 50 GBS 53 NHSULN S &l s 4l
el 0 S S 53 8 s YYV 0 SSle Ly 0VYA Ls 0/Y0
VYO Iy Sl ol Sl St 3 (V) Gl S 5 o
S S Sbe e Sk 55 e S e

LVe/Yo L5 V4/Yo NHOX-NH S i ool o 4l

$0

Dgdanl e Y gl s la S, ijélﬁi\

23 (PSS a5t o5 pol 035555 (e NNHA S
Sl 5 YO/Y BANVO auls ghyls s 5,50 slasSLs
alie 3 &S (8 Jsam) il o p S5LS 53 0,8 e UVY
55 (YOOLKen 5 bl .ol 28 Ol s e K5 L
5 S 3 V10 1y IS5 ol Sl s sla 3 I
01,00 ke i LIS glassts s (YY) 0L s
oSibe () il los S 25158 S o S5LS s 0 S s


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

\YAY bt”“)/fJL@'? a;@/&db/ﬁcb}dj)}wbﬂjfﬂ

g o GBS 3 0558 b S Kl 5 auls FJ i

(s oo | oSils el Py syl cadle P9 0jbed
/. _ mgkg'
- 1YY fFO-v-vAa STN \
V¥ VV/PY VIYO-¥Y/- - NPHEN Y
VY'Y VO/F . VIAO-¥ /YD NKCL Y
i ZIVY VIVO-YO/Y - NNH4 ¥
Y/-Y YY/V# OIYO-OFIYA NHSULN A
Yiva Y0 ARVARARRANARA NHOX-NH i
VIYA VEITY Yib--Ya/- NAOHNB A4
fIfY O/N\Y VO/F—QA/+ -+ BOX-NB A
VIVO Va/%- Y/ Y-Y&/Y HOTKCLN a

Col S Y0 Sle s 2 )

) 0l 4...,«[};» <STN)J§ ‘_)jjj.::.v JuLwl » JM J..LLA Al

039, s KS o (r)‘b’é""rﬁ e 2 O g

b Jsa
by S Y i ¥ ) 5 v A
Y +/Yaa
¥ “Ya- “/A0A
¥ YV ian% a4
0 CIEYY - 1OVY “IEYY 2%
5 JANY “IYFO “IYAY “IVFE < [PEY
v +/Yaa CIVYY “IVYD “IVAD IVAY /YA
A IO “INAA N FO —IVEY -[fYF R “IYYY
q Al e /yay e IFY e IFY —+I¥AF — VB Al YA

ol 0aal ¥ Jeoz 50 boles =5 .)

Wilee I cre a0 /) mhaw (0 /EYE Gl YL g soy0 N mhaw (0 < IFYE g /00D o o0 O mhaw (0 /000 < /¥AF oT Y

5 Sl S o, S S s 0, S e 00NV Sl
L UKe opl o Sle ca UL s s (YO SKen
CAY/0 L slayls L 55 (Yo) OLSKes 5 leal Vo)
5l N/t aS 5 Sl s lasts s (Y) il
WY odote VLT gl Kol 5 (gbenl glaSE 53 (V) 2 5
S SIS Sl S s e S e
YUNY G ATV ol i als glyls HOTKCLN SCs

4 o 45 Sl S SLS 530 8 Jee VA (S0l L

Rl Sl el St o S S s p S e £Y/00 o Sl
s 55 () casl e (MDokey ;S 5 o |y IS
GLaSLE 55 OF) e 5 Sl 5/t ol Sl e
il S 35S S S s 0 8 e 41 ST 5 sk

o2 50 S 3 NAOHNB S &l s 4l
oy p S S 55 0 5 Jue 18/ SSle LYa/4 LYo
(8 Jads)dal

LA/ L5V 0/8 &l i aals g1l BOX-NB S

A\


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

g Dl i o Sal S 3 035 45 Sl S 155

fomares Xa S S S 055, o sn Y Sl S
=L oL, s NAOHNB) LG 5 5 0s sla s
e sl S §o—oae 5 A ;3 0/VO (BOX-NB)
55 NHOX-NH) s wsl <l 5 NHSULN) (gl
ol (8 Jsar) Ll si o Jola 1 IS 055 %0 51 s ys O/AY
om0l 534S ol I 035m0 5l s slie
Sie i 0 K OB am s el sl S
S Sy s B L el gl S
JSe ol s e A les ;S 5,158 (BOX-NB e
sl s gl Gl 3 OF) e 5 bl devsas
5 ol AN el glasts s (V) caslo/Yo
O 5 S 51 +/4 Sl glasLs 3 (Y0) 0 ,LSCes
5 e el edd 58 LS 055 5 sy YY/A (YY)
gy 355 ileil 3550 ST slacss 55 (1) Ol S
U 5 4o55 0 5l xS ) a5 5 ol 55 J e sla 2
055 55 Lo WY 1, (NHOX-NH) ol (gdl liSs
US| sy S

R e I e I SEERE TS
S Ko a4 by e Jl azm s 55 00 d 1Al o 2l
5okd el b (LS Sl 1 s bS]t 16
3l 0 Jlone S IS5 bss e o Sl (008
e 05578 o 5 Ol s Jsbms la Kool sl
(Intensity)oas s SB 5l g L»xs NNH4 5 NKCL
s gla i oS b s anl S s 0
L s NHOX-NH 3 NHSULN) gtousl b 1 5 (sl
(BOX-NB 5 NAOHNB) U5 &l 5 oS 55 0s
5 035 (Capacity)es b 5 St 5l goles 15
M35l Clasa S

Jader 53 055580 Gl IS (1) Samos las o
o2 i STN S5 ol od i asls OGS 0
5 54 BOX-NB s NHOX-NH (sla s, b 1) Soson

055 YL s jls v/AGY 50 /AN v_<ﬂ_.wr_.a slaco o U

LV

Dle el Hla, 95 5 (638 Ol pad wals Sl La Sy, L
3 Sl SlasSl 53 (WF) ey 5 sl s IS5 0
eSS 53 S ke Yo Ul s VL 1T ST
sl 0l 518
Sle o il 4S5 pd e eds sl 4 ax S L
SBOX-NB S w4 by o sl a3 55 >l sl 055,20
Sbe b o 5ay NHOX-NH s by o ps5 a3 55
VY ks b NNHA OF o a8 50355 £1/00 5 04/)\Y
Sl S SSosba el St S S5 p S L

el 3 S 4 OS5 sl IS
BOX-NB > NHOX-NH > NHSULN > HOTKCLN >
NKCL > NAOHNB > NPHEN >NNH4

Shide 5o 1y 05 b e 8 5 O0)0kes S 5 (= 8
3 S 3 5 O st el Ol glasS
NHOX-NH > NHSULN > NNH4 > NKCL > NPHEN
5 BOX-NB) L ol 1 sla s, 45l oo
Ly O, oldcis o i (NHOX-NH) (gl SlSs
b i leST gla S ol DLl Jdsan dsles S 5L
ke sk 5 (G3ler D pean OAS Sdee LB 055
51 i Aol g s iy ol (YA 5 YD)l pns
0L Sdme BB e Ol e SO s aS JT 055
s 2J}&9@ﬁbﬁ°dki‘-mcjbbw
L S S O3 4 o 035550 Sl K0 s i
O S (p Aty 48 A Dl o s e LS
OF (p2 %S 5 8/8V LBOX-NB S5 s by s ol 5l
el S 055 %5 Aoy /N LNNHA IS8 a0 by
(NKCLANNH4) 355 5 Of 53 Jyowe sla S
Lgdign Jold Ly JS 055,58 Ao s ¥ 5l S b0 a6,
St Sdme 055,00 (V) Ko 0 5 bk auiS w0 (8 50>)
Syhee Jold 1y JS 0555 e Y B LS
Sl 5 sb e sl s (TS 5 5 plamlasl
5ol 53 Il (gl IS8 IS ol somte VL g v 52

Ji&_g;w\tw(\‘)%]_}'/vj'/v %;M\)ébu


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

\YAY QMJ/VJLQaJM/V;bJLa/m’ocb;dj)}wbﬂjrﬂ

5 059, LSS G (Ko ob slraTslae
Sk sl S5
S S 5 05a5% Sl S o BLI| s o shieas
sosle Ll 05 S5 sladdsles 51 St sland 5 oS5
Sladhslas 53 5 alslee LSl LS (680 g 0 it
adslan 55 5 (R e o 055 VU olil ol
2 e 035 I3 gre (e o b oD o e Lo
Dol 031 aslae 33 g g il
ey U o 5 58 Lo Shs 5 STN

:.,\AT Qawdb‘b. _)'f.) )\JL;.‘JU’
STN = -1.50+55.9 (OM)
R*=10.957 (P <0.001) ]

e S S35 e S JTisk OM YL adsles o
05,85 3l canl sdd a5 Y Jyd s 50 STN 5 SLs
oS olS O S5 aky b S gla S5 e
23 S—rb Jiuldl o oS ol L (Stepwise regression)
Sl3 pme dslan o3 la Sy opl sl Js S S s
S ol gl OM 5 STN oy b3l 055 2o cle 3505
Sl JT 05,0 1, Sk Jl sl A3 0/0 L5 0 Y sane
O das e LS5

G5 smn b3l ules 4 OM L pH L NPHEN s
Cacddslae 55 95 a3 OLA)V_A eslar ol Jg sl olis
:miwagﬁ)’ dslae g odd ol (oo Al 5l

NPHEN=356-43.8(pH)+0.544(OM)
R?=0.347(P< 0.001) [Y]

030 St Ol Y 3l 55 Al o pH YL adsles o

Lol & 25 Y ) gladgd= s sl gl 4y
Sl (T aske e 21530 b oS das s LS [Y]aTsles
Sloss s e Sl &S b e Ll 10 O
wr s e Ol e LPH b O3 e o e
Slaske 5 Y gla oy e JLpH Jalsl L 0 4S5, S
U BE o st el Vel 2y e 535 S

3,8 o3 Dls g ga o s 53 (6 feS Slhie pl ply 3 e

Ol e LSTN L S5 s ol (Sisps slas -5
(ST 05, Sl LG gls IS8 &S 5 S a5 455 ]
IG5l e e s SIS 055 0 51 5L
DS S5 4S5 sba ol xSl 4
Sl S, IS 5 £/8V (BOX-NB) L3
(£J545) % 55 o Jal |, STN s> ¥/V4 (NHOX-NH)
ol S 4 (YA el 5 3 sl olalie b slie o
345 S )OS e J{LB 055 rjdw& S9d> L5, S
seon Low gl s IS 0050 Leyn Y BV s
(NHOX-NH)ould (ool DKoy 55 o sts (03 &1
s (Seales ol ol ot 000 adle 5 L

N3 ime sl (Sopa 55 NKCL 5 NPHEN (s
Sl 5l sl aS el L3 T =0 /A0A L (P <t/0v))
i O s J;.Lm%lsdudﬁj\ PSRV NS G
Sybe Seslas LS el b Ko 5 ST L S s
S ol =l NAOHNB s NNH4 oy Soneacle
55 NAOHNB 035 St 05 05558l 053,25 NNH4
HB 0358 oo S e osisel 055,50 Jold
(8 Jpdr)s g oo WS 53 55 0

5 BOX-NB)od i L6 oS,y S o
3snn Sl (Saewes NHOX-NH)odd (gl S0
S ol pl o e a8l S5 r= VY)Y L (P < v/ee))
(YA Y9k T 055 00 Gt LB 1SS 5 s

o a3 GBS 534S L5 8 i U8 s opl ol
23 05555 SW S 5 STN (o (St o 0 VL
L (NHOX-NH) (gl Sl&ae p IS5 a0 b g0 sl a5
R Qkﬁwﬁ Mo w by, SR SISEITE +/ANY
L5 s Jse sla S5 .ol r = +/A0+ L (BOX-NB)
S >3 sl,ls (NPHEN 5 NNH4 NKCL ) SUs 05,20
Dl B 53 e ol ey 0351 8 T o5 L
5575 & e NPHEN U NKCL o8 _laSLs s duos

el i 059 00 ui};“:j el i yls

A


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

g Dl i o Sal S 3 035 45 Sl S 155

Ol e [V V] slmaTslan )y 5 5l ol ol

Gl IS o bLil aS pladsles 5 48 &b, Sumr
Ol 1, Sk gl S 5 (JS 050, 51 =) 055,
el o 51 a8 s [V] 5 0] [V slaaIsles cdias o
3,8 Bl 5l g esg VU e oo ol [0]adsles
Sh g Sl S dsle Olpea (plply ol 5 as 5
Gla IS Ol e e 3L sl Isles 3l 6 So g0 L
CELpH sOM b la S5y go 511 O5ss
3 S e s (01 5 V] slaatsloe ) Y 5Ly

55 e (V] dslee ) O S35 L1, 055 50 s S5

& S o
:aﬁ@ﬁo\};@amww@u@@jp
=i o Ol oS oo Sl glasls s )
il 25 Sy sen O3 5 sl IS

BOX-NB > NHOX-NH > NHSULN > HOTKCLN >
NKCL > NAOHNB > NPHEN > NNH4

S s b e 0550 Gl S5 s e o 2 Y
sl (sl L& 5 BOX-Bledd U3 ol
S es dw 3 TVA 5 8/8V L 5 4y (NHOX-NH)
Y5l S O3 35 5 ol s Jbe b S8 s I
Az STN Ao

(2 5 gl DSy sl K3 L S S 055 55 Y
S Slacs 1o Lo gl e Sy
S5 H/AOY 5+ /AT

ol anel DKy 5 (STN) S 055,20 S IS o £
o e S gladsles (OM) S+ T 35k L (NHOX-NH)

STN=-1.50 + 55.9 (OM)

R*=10.957 (P <0.001) [\]
NHOX-NH = 1.68 +2.03 (OM)

R*=10.866 (P <0.001) [o]
£q

G bl dile U S s 53 5 0dd Las ol 0 U
s ol pH Vsame SLs I s3ls [l L 0pr S0
OLi S pme 4 pH [iul5il &8 i 015 o ool oo 2alS
el Sl 25 e G Sl oo s S JT sl

o a5 3 2lgS & pH s NKCL K5y dlsles
L;‘fu':"_ﬁ Q),\E OM db;:)\jb&;—ﬂﬂ\)l;)}}j—l AREA
G ARV FLINWRSPS 3 VNPV o U S PN PN

NKCL =498 - 61.0 (pH) + (OM)
R*=0.438 (P <0.001) [v]

L 3 NHSULN iy 53 OM g oS (K

Cewdts VYA e oo Lol e dlslas 35l a S

et et ) 250 B S 5 s pH By sl e
Al o Cemzay 3 dslee 5 4Bl il +/000 4,

NHSULN = 326 +0.957 (OM) - 39.7 (pH)
R*=0.505 (P < 0.001) [¢]

el sy 5 alal; OM s NHOX-NH S5 ¢y

NHOX-NH = 1.68 + 2.03 (OM)
R*=10.866 (P <0.001) [0]

AV Gl anldl s [0] alslas 555 0 0dys 4 S (655 bas

2l 03,5 3,05 .S Ol |, NHOX-NH &l ,ois A

R 6J—3§('“‘:"> ol Cel adsles 3 S sla S5
el Cowsas 3 alal; OM 5 BOX-NB S5y

BOX-NB = 8.39 + 2.08 (OM)
R*=0.643 (P <0.001) ]

Sl L& ) NHOX-NH sl S35 0 b5 e
Slosls L Gus L &8s ) BOX-NB 5 (s
IS gs ol el sl ([ 5 [0] slaatslas DS
M asle bt J oS (S5 a8 Jald 5035 LS

(YA 5 YV 5 oo ol 0l 3151
s HOTKCLN NAOHNB NNH4 L s S5

ol st (5,13 e LIl St sls S


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

\YAY ‘M‘**‘J'/(“JL€€°JL"‘:'/r“"“d‘“/‘.&?”@“"ﬁdiﬂwbﬂﬁfﬁb

oalazul 3,40 cLA
Y e °J‘€.J§ J")b ol Q)'b_})b Y 5B) d“pl)\ dL&gSl} BE Q)l alises d@g}i& d)): A YVY ul.:a.“ojj RS) 9 “z 4@;2.; Al

MV=VAY Ol S gle § K0S e s

2. Antep, S. 1997. Evaluation of some chemical methods of soil nitrogen available based on '’nitrogen technique.
Commun. Soil Sci. Plant Anal. 28: 537-550.

3. Brady, N. C. and R. R. Weil. 1999. Nature and Properties of Soils. 12th ed., Prentice - Hall Inc., Upper Saddle
River, N J.

4. Bremner, J. M. 1965. Total nitrogen. PP. 1149-1176. In: C. A. Black (Ed.), Methods of Soil Analysis. Part 2, ASA,
Madison, WI.

5. Bremner, J. M. 1996. Nitrogen. Total. PP. 1085- 1121. In: D.L. Sparks, A. L. Page, P. A. Helmke, R. H. Soltanpour,
M. A. Tabatabai, G. T. Johnston, and M. E. Sumner (Ed.), Methods of Soil Analysis. Part 3, SSSA, ASA,
Madison, WI.

6. Bremner, J. M. and D. R. Keeney. 1965. Steam distillation methods for determination of ammonium, nitrate, and
nitrite. Anal. Chem. Acta. 32: 485-495.

7. Bundy, L. G. and J. J. Meisinger. 1994. Nitrogen availability indices. PP. 951-984. In: R.-W. Weaver (Ed.), Methods
of Soil Analysis. Part 2, SSSA. 5, SSSA., Madison, WI.

8. Chapman, H. D. and P. F. Pratt. 1961. Method of Analysis for Soils, Plants, and Waters. Agric. Sci., Univ. Calif.

9. Fox, R. H. and W. P. Piekielek. 1978. Field testing of several nitrogen availability indexes. Soil Sci. Soc. Am. J. 42:
747-750.

10.Fox, R. H. and W. P. Piekielek.1978. A rapid method for estimating the nitrogen-supplying capability of a soil. Soil
Sci. Soc. Am. J. 42: 751-753.

11.Francois, D. D., J. S. Schepers and M. F. Vigid. 1993. Post - anthesis nitrogen loss from corn. Agron. J. 85:
659-372.

12. Gianello, C. and J. M. Bremner. 1986. A simple chemical method of assessing potentially available organic nitrogen
in soil. Commun. Soil Sci. Plant Anal. 17: 195-214.

13. Gianello, C. and J. M. Bremner. 1986. Comparison of chemical methods of assessing potentially available organic
nitrogen in soil. Commun. Soil Sci. Plant Anal. 17: 215-236.

14. Hadas, A., S. Feigenbaum, A. Feigin and R. Portnoy. 1986. Distribution of nitrogen forms and availability indices in
profiles of differently mananged soil types. Soil Sci. Soc. Am. J. 50: 308-313.

15.Hart, S. C., J. M. Stark, E. A. Davidson and M. K. Firestone. 1994. Nitrogen mineralization, immobilization, and
nitrification. PP. 985-1018. In: R.-W. Weaver (Ed.), Methods of Soil Analysis. Part 2. SSSA. Book Series No.5,
SSSA, Madison, WI.

16.Havlin, J. L., J. D. Beaton, S. L. Tisdale and W. L. Nelson. 1999. Soil Fertility and Fertilizers. An introduction to
Nutrient Management. 6th ed., Prentice - Hall Inc., Upper Saddle River, N J.

17.Hussain, F., K. A. Malik and F. Azam. 1984. Evaluation of acid permanganate extraction as an index of soil
nitrogen availability. Plant Soil 79: 249-254.

18.Jalil, A., C. A. Campell, J. Schoenau, J. L. Henry, Y. W. Jane and G. P. Laford. 1996. Assessment of two chemical
extraction methods as indices of available nitrogen. Soil Sci. Soc. Am. J. 60: 1954-1960.

19. Mulvaney, R. L. 1996. Nitrogen. Inorganic forms. PP. 1123-1184. In: D.L. Sparks, A. L. Page, P. A. Helmke, R. H.
Soltanpour, M. A. Tabatabai, G. T. Johnston and M. E. Sumner (Eds.), Methods of Soil Analysis. Part 3, SSSA,
ASA, Madison, WI.

20.0Olson, R. A. and L. T. Kurtz. 1982. Crop nitrogen requirements, utilization, and fertilization. PP. 567-604. In: F.G.
Stevenson (Ed.), Nitrogen in Agricultural Soils. Agron. 22, ASA, SSSA, Madison, WI.

21.Paramasivam, S. and G. A. Breitenbeck. 1994. Distribution of nitrogen in soils of the southern Mississippi River
alluvial plain. Commun. Soil Sci. Plant Anal. 25: 247-267.

22.Setatou, H. B. and A. D. Simonis. 1996. Laboratory methods of measuring soil nitrogen status and correlation of
measurements with crop responses. Commun. Soil Sci. Plant Anal. 27: 651-663.

23.Singh, J. P, D. J. Dahiya, V. Kumar and M. Singh. 1992. Distribution and status of different forms of nitrogen in
soils of Haryana. J. Indian Soc. Soil Sci. 40: 698-704.

24. Smith, S. J., J. F. Power and W. D. Kemper. 1994. Fixed ammonium and nitrogen availability indexes. Soil Sci.
158:132-140.

25. Stalin, P., A. Dobermann, K. G. Cassman, T. M. Thiyagarayan and H. F. M. Ten Berge. 1996. Nitrogen supplying
capacity of lowland rice soils in southern India. Commun. Soil Sci. Plant Anal. 27: 2851-2874.


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1382.7.4.4.4 ]

g Dl i o Sal S 3 035 45 Sl S 155

26. Stanford, G. 1978. Evaluation of ammonium release by alkaline permanganate extraction as an index of soil nitro-
gen availability. Soil Sci. 126: 244-253.

27. Stanford, G. and S. J. Smith. 1972. Nitrogen mineralization potentials of soils. Soil Sci. Soc. Am. Proc. 36: 465-472.

28. Stanford, G., and S. J. Smith. 1978. Oxidative release of potentially mineralizable Soil nitrogen by acid permang-
anate extraction. Soil Sci. 126: 210-218.

29. Stevenson, F. J. 1996. Nitrogen. Organic forms. PP. 1185-1200. /n: D. L. Sparks, A. L. Page, P. A. Helmke, R. H.
Soltanpour, M. A. Tabatabai, G. T. Johnston and M. E. Sumner (Eds.), Methods of Soil Analysis. part 3, SSSA,
ASA, Madison, WI.

0)


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.4.4
https://jstnar.iut.ac.ir/article-1-483-en.html
http://www.tcpdf.org

