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Abstract
Land use has considerable effect on soil properties and awareness of these properties is

necessary to preserve ecosystem stability and increase the soil productivity. In this study, the effects
of agronomic (alfalfa and wheat), orchard (apple) and forest (chestnut) land uses (over 30 years) on
soil chemical properties in West Azerbaijan province were evaluated. About 75 soil samples were
randomly collected from surface soil of each land use for the depth of 0-20 cm and some of their
chemical properties as well as the soil quality index (SQI) of the soil of each land use were
determined. Results showed that the soil organic carbon (2.8%) and total nitrogen (0.20%) in forest
land use were significantly higher than those in the other land uses. Available phosphorous in the
soil of the apple orchards (16.2 mg kg™) was higher than those in the soils of the agronomic (12.6
mg kg™?) and forest (10.6 mg kg™) land which can be attributed to the high phosphorous fertilizer
application in the orchards. The amounts of pH, EC and CaCOs in soil of the forest land use were
less than those in soils of the other land uses. Assessment of soil quality index (SQI) showed that
organic carbon, pH and available phosphorous as minimum data set (MDS) had the highest effect
on quality of studied soils. Soil quality index in the forest land use (1.4) was significantly higher
than those in the orchard (1.3) and agronomic (1.2) land uses. It is concluded that the land use
effects on the soil qualitative propertise can be intensified with the organic matter input rates and
tillage activities.

Keywords: Agronomic, Forest, Land use, Orchard, Soil quality index

5 e S Jals 5o o) (Pla st S Ol e douds

Sl Wl ($islem ghdlela Lia 5 s5de
oM S 0paal3 (i 5 sty 5 a1 15a 0]
{1994 S,k 5 Olhsa) aabl oS 5 Glas ol
Losas ol o0l g8 S S oS
Lol el 5 S plbasd 5 (S sla S5

wia gu ghls Sl wldS A o I8 _,:aS;lS &al

93 5 pol JLiods o)l sea 5 wlad o ol e
5o Gl slags e Lol ol 80 s (50586
(shunaciw) alie gladaald S5 5 saal slag s
A3as 9 S Soo by 1) sala 58 Gl
aaish glageals 5 Watiww S glial Luls,
83500 (huaaciiny SWWAI L ablie 5o Lapiowss S
ssh dulhy alas) Lo S S il Ul el


mailto:m.rsadaghiani@urmia.ac.ir

143

S kS (s p S 5 b sl e Slags S 30

5 Sh Ll olul 5 S o3l JS Jalas T
omdl Giaed wad sl (o sade asa Gl
Jals ,u a;“:‘bﬂ slacallad Hu ,uas ‘UJT sule Llude
slaatannn ST 5o ol sl Jlan 1y S g
5 Ble S wpdiee w33 S QL 5, slas
oslgen 5l an € s ely) kS wd,
cble cl See wlewle 3L S o gmne
LS sy 50K o 2 SKs w0 Yl LS
ladidn, Wgd oo S oyly JolS psbas glo) waX
Fowbaa Sl 0323 4 cad Glacaaise Julose
S s olse Loty 50wl (o 5o (fa dieus
bl wles € Wi o al3] 1 (ol alge S
wlo o Bb Jsone ol 5 am oS 4l
gobe oS slacares sl S e Olsew
S Al bl b Glagiann S sl
5 o sLasliale 3 Buase o gd go 4303 (B AT
LG (e Llale S oo ol Kia i
Iy pea Gpe) s 5u gulaie Ll (o 5 oalS
SR ab ) L allla e Meas WK o
O € usd e GAIK g s, slagiunw 3
S o2U e, o (b e ol (Sae alS LI
sadidala onb (oS callad b (Saa b Lo
S LS 58y 55 K lagionn ) o il
L elaed 5 st SB ph LS LG
MAse s wdad gl Lo fuw oS wase JSas
T sale e G (e i ddasly liEne Y sane
ool S Mlase w80 Ll e SE ewS 5 S
oS ia Tl (A 50 5 s e SISl
S G Gloeds ail aals e L3l el
wsd 4L L Lo SE aeecia) slao Sl
Sl Bige a I slaasS wadlohe Galsl
Gl aal aals ol jeads 1) o)) dasecis)
LS T goule Hlite 4 w5 (Sicly S 05 00

JAlﬂJA uL.AlS e 4\55 J:SJLA @LA&JLQ.S L}‘;‘f“)s‘

alasl o S aub SUIs oSS S o
3 15850T Sl s (S35l wl) wsa il
5 38 e ol 1 (Gl 5 bl ol cdlas opaals
5 Gl (S ol 5 S8 Jelse 5 @ilwsSA @
b oS 5 S I8 S e nse 58b was
5 ) sl K& e g 4 Gl S 2SI
mliae soba | SK e (1997 )& 8
Sl 5 uliie 4 s 4l S (55031l ol 50
sl 2L BB peals s o583l b a3y
Iy ST sabe ol paala (1983) o Ken 5 L
Bl o S 0l S GaadS peals o 5 sane

5 wad hosS el ouslas slacullad
5 Saoad bl b 5 selns slag ol e Lo
ol 5 Sesad case 5 sads ) S gl
A bl ds wiad 5 oS slacullas
o9 pad olilae (2000 o lSan 5 GuSais) wa S s
a3 L) oS glacullas (i g),slas
S35l 4323 6l 23Y O3Sl a5 LSS
o (1995 Sl 5 o) S o wans T alge
2 S ogosese ol 5 oalels bia
2l oS 5t 8T Llaly sioslas
hallas o cuwn sy SKA QAL Slus gad
5 2l saolK ol (2010) (S s LGS
2l 50508 Lo S35 (Ao 590 o e Ui
Gadad cpl Lo wa g dalllbe |y SIE a ] cullas
20l psh e Lo «S QAline G0 Dlen sla S5
witals 58 sadedS polhe 5 e Ak Kia
ooisse s Shy 88 OB s
pox Al dlse (slwtsn slamnl (A Jola
culsa pH EC «Sal (S Jalas (galls m gnds
3 GolS g Lo OIS goluly 5 (Sulg ua

sube Hlo fae SalS 4 Haie Jlsie o558 alilae

1 Inherent Soil Quality
2 Dynamic Soil Quality



1395 Jlo /211 o)leus 26 s> [ SB g Ol iils i

5 5 Slbso gy 144

OB coset )l saS s piles daie
case 9wl (BN COx Lo Qb 5 asdal
R S 3sss s Il S e add (hals
(2002 3,15)

3505 A aad WS gilussle] Jalse
580 cad 1) SK buas 4as (g,slaS oY Tl
S ciS an,s il sel | wasge Ll
S cudS el Sl Sl goas W0 S e
380 Lsba pal) GoulS g e ol Sl Al
Lia gl culio slaylKal, a5 oSe)lal
S glacy s gl 5 wallls Lt S 5ol
aallle ool S e SR 5 SaanT RS
(U 5 8L se15)) GonlS g5 5SB s Baa b
o0kl Gl glasla AS Galsn (A
308 alast SQP adlia 5l sslitel L

Lagiiyy 9 9l
20 5 0) alis 50 25 slaas 34853 ol alad) (5l
caw sl ol sbasSkh (e ule
A€ ely) guolS 5l 4sas 25 (Malus domestica)
25 4 (Medicago sativa) 4as 43 b (Triticum aestivum)
5 (Quercus persica) b sl sla Kia LS 5 € sad
oS il (oo Olaab,dT gl 5 wlie Gee
S 5 ad Jae sRanley] & alalidl 5 (1 U<a)
by a5, Gl ol S dallley ) so dilio caaldl
35 (1998 olu) suss Side (Soloa pads 9 Suu)
Goo > sad golaptisa 3blie aulidine) S
e Slali) wlews S a3ly 58S Sl
2mm KI5 ad Sadl g 5 e Lad g (2005
LSG olasd @la S3s A Sad sals e
Se pH b g slisl K sjlac Ho Sl pH aube
Ooeal) Kb g (Sl Ghos b (M oS (1982 (1<)
oBss @ (CCE) Julas aanlS =l < (1982 ol

! Soil quality index

dasly Ol iy el slapiann o Seosba
1o (1994 GlKan 5 @8 K8) el s [l
sl i S s oo (LS was ladsil Ja il
Sso b Sl o Jsmns s s sadpdal Slals
ool Iaslyd ool Lo oS ya il o 31 YL T
Ciol3l liard 08 Gasans dasalg 3l saliil
e O (1997 (pnls it ) Wb
Soadan o Saa bl cSE glacussias
i) ol Lag] JT sule Hlaie Gogs o8b ol
5 GobSyl ST sole goss b (2006
o ik 51 (2004 5 an 5 ) S35 sla s
9 @i (pbad (S5 SIS S5 Sel
caol 8033 S Blalie ol GLaSIA 5o K55l 50 05350
Lol eS|y ghdlala (palS mose «
5 IS5t olallls s (2006 ews)) oyl Jlosas
ST S s Al Gosia «S ol oLas (2005) Y
ol @ G e Ka baSlh @ bgse
RSB Gilass gl 5 o2l @S € sl
i s sl ST 0 S e Al el
Sl cusae glajlSal, Slatl ) shieds cul a5
RSb e 1 il 5 JT dlse aaly (ol
onsose Aline cu e i 5 2l 0
€ ais £ e (2009) oLKaa 5 calS Lulayl s
2ol 59 S 85508 5 e S LB Gl
S oS ead Al el ey ouslas
5 ol e S A sn L9 58B eles 5o 5 o30S
ST oS o,uad wals ol 453l 50 (2006) o), <an
3 SIS 580 mal o8 ke S G558
(2005) oloKan 5 guiil ool LI AL by
5 oloea (Kia pal) oo (T S e5Ad Gl
3/6 544 6/6 5541, 3L Lo ooslas o)
RS (s00ss usad (BLIS et Hu A SlS
< @l s ioskdS sLSA G g3 5
PRV RYPDNNCH [PV PV SCIVENGINE 1 UD-D N\ -1 1L



145

S kS (s p S 5 b sl e Slags S 30

L plasl € sobmc Lo (EC) S Syl cylua
a5 Se Il miculas sy

et

* < c:l-?ﬁ.’.'-!)si

Cladl siwd (1982 Lol 5 oswal) sl 535
JS O5s0i0 (1982 selu 5 Geulyl) Olsen (g
5 (1998 ol lKaa 5 a1l ) JlalaS hgra S

Ly Olaabe T Glicel yu (54 pudd gad sLlalse Cuad go -1 Y

SLMDS (gl YU 55 b slasuiie L ala PC
S sa 8905 MDS s G aas sale
(AI0OD (5‘).\ Ll ‘:L;l‘ é.\.alu_:L;:\l‘ ul..a‘ (5‘.&4_9]&
e 2 omliols e 58 (S35 0T sl PC ages
paea®s 151 3855 8309 (8O0 L sWAPC saeas
suliieal  (glousinl Hebas  Aussad il iws S
S IS0 0 Jael 150 oy 636 5 pmts
a5l 3V aSlae 0T Lo &S ol S5y sl
slao Slae gl 5wl salo 1 spad cudls sy
sladl b g il QS ase,e e Somly
A MDS Lo S plagaals @ln Sow S, pls
C.A:\S:ISU::;LL JJJTJf.ﬂ;QJH @Jéﬂm‘d
o X Gwlas )y daly O 08 e e S
(1994 oS5k 5 Hlog)
Q= &L W N,
s5a3 Ni g S5 51 38058 8305 GBOLI LPCs Ha (59 Wh

953 80338 s slaged L

oaald (obad gla S5, oSedlal 5 Gu

GuS AT ol cai S oud (SQI) SL s
U 5 lsaula olsicds) MDS* L Lasols (g
©oaexas Ghy O (sad eoSeslal sla S5
5 Olosy) waS saliiul °(PCA) Lol sladilse
swian malS Il olsieds PCA 3y, (1994 <0
Ll S5 o o) peald pelie slass LLATI )
o8 s oo suliin) dilis o dallbses ) go slaeals
OialS 15 JEwe slasaiie slasd (s GBss O
OKan 5 B s Ja 1y hdsia o )Sde 4 suls
e 59 b Kol 58b ) Sl slaieds (2002
Lo saiile 3a3 g5 53 Y gane o Lol slaailte 555
oslols 5 s (Sl ol B WS o ol
Oan 5 3,00 Gelal s MDS Llaml L wisl S
G250l PGy L 6 s £ aladl s 4 (20022)

2R Heos JJW-&J.JL s_:L;:\l‘ d J‘ )3;5‘))4 a:}fd

4 Minimum data set
5 Principal component analysis



1395 Jlo /211 o)leus 26 s> [ SB g Ol iils i

5 5 Slbso gy 146

oty 75 jlissge Lagiale)] aladl o (sola st pa
Josa pelesd ol sass (oa,lS 5o (51 4l 25)
S IS O350 ol dals el s Lo d
G 0/8 wm,a 0/18 5 0/04 3 3 s i o I
w5t s RS 5o e Kl 28 5 818 5 wm s 2/8
G O/6 5 s pH 5 oo ol disls (iges
g aade 83 BT/ 5 jie y i) oo 417

SOS 5aaad wum 53 36/0 B 17/5 5 50 vl Sl S

A 9 sselost @l @bl Judalswias @l

tanlis s K suliinl SPSS ey ) sulS

%5 Jlaial s 5o oSl G 5031 51 saliinl b Sl
(8 S el

g b
9 ehad sl S5 Ol A oluds el
3 =b 2 ol Lo dallles s slasla
.lctﬁ:‘ J‘das C..\-A-u‘ édﬂd)g 43“)‘3 U 1 JJ‘J-? BL) ‘5-‘§:L}

(=103 G lS 59 aalllass ) g0 SLASIE (lasd 9 (S350 SLaSTag 5 (A &l il el Jgua

0/09 0/20 0/04 (00) JS 555555
1/5 2/8 0/8 (%) JT oS
12/6 28 8/8 (Mg kgh) soliial LG ,aos
1/5 417 0/6 (dS m?) EC
8/1 8/3 719 pH
24/1 36 17/5 (%) SaT

slos (BaS 5 Sl s say ot (T oS Jgans
sos S I olse ud Sare e 5 ooy S
G O/6 o it PH 5 oo Slomis dely ol
Sl s 82 G T/5 5 S L uiarygeus 42

52 i wam 50 2419 5 13/4 51 u

Slmis ey 2b 5l8 5o 2 Jaua ulad

GO 5 wise siud 5 (1 oS (IS O30
2 Sibie 25/9 5 512 5 aum s 206 15 U1 am 012
2 Gl 58 (I S Oloae o nate o SHIS

Boae Sl GBI e S ue el) 08 S YL

B (1S 8 dntlans s go SLASIS alanid 5 oS58 (5o S5 3 o3 g i hel=2 Jgoa

Silee Cat S
01 02 01 () US &35
1/9 2/6 1/1 ) T oS
16/2 25/9 5/2 (MG KL salizeal L5 i
1/4 42 0/6 (dS ml) ECe
719 8/2 715 pH
17/5 24/9 13/4 (%) Sa

S0 PH 5 (655 Ol dals gy saaie oSS

s TIB G BIB 5 o s sy s 1/8 5 02 oy

Shndl dely Kia (50,8 50 3 Jan Gulal 5
0/4 G O/1 31 o 5 saed 5 (I oS (IS o595
2 o Sls 18/7 552 5 wimys 419 5 2/0 csm s



147

S kS (s p S 5 b sl e Slags S 30

s 2l s 2 ) sla S B Somly Shew

5 osdie wans 5/3 B 15 3 Jalas pralS by S

(S (5,18 59 dallinns 9o SLASIS (ilasid § (0508 SLASTag Jf (B &l il daslem3 Jgua

Sile Caty S
0/2 0/4 0/1 (%) US55
2/8 4/9 2/0 (%) JT oS
10/6 18/7 5/2 (Mg kg1 soliiel bl Hics
0/7 1/8 0/2 (dS mt) ECe
7/ 7/8 6/6 pH
217 5/3 1/5 (%) ol aenslS sl S

(p SlS 5 p Sbie 12/6) cel)h 51 i (s SulsS
s (pRHS 5 a S ke 10/6) Kaa 5 i
<oy LS 5y (EC) (St culaa Sl
14) 2l slasSa 51 i (Sie 5 puasd s 1/5)
Slagire BWA) ol Lol uss (Sle s et e
07) i 3bbie s (eI ulan Jln il s 5
=lod 5 2L bl € s (e s Guian) e
S o ae AT ol eolel Ll 51 oS g i
6o (580 gaae o dalllass ;g0 LASIA PH (iinan
Oos YL s @ 50 Kis gllie glasla wwas
Gblie sba 31 (7/1) s ,3aSpH (3blio cpl 5o (Swisl
2411) ey ol 59 arcal€ Sl S wmy ikl
(wm,0 1715) 2l (palyl o 5 (2L O it (wam 50

953 (wm 50 217) Ko (550,18 5 sit

e sl S3s on oSibe wwlie 4 Joua

olas 1, MKa 5 2l elhd 8w o S
S oS saaldie Ol e (Jsun (ol 4 a8 baas e
2l b Ka ol o T S Jlaie s )
GoolS 5 Gals ssas Golaare culs lag s
L) ehd ol 5 o (am,02/8 L) JSa
WWogs la 1y I S Jlaie o 3eS (s ,ul/5
(=105 Gl w5 5e T e S i Sike
(p<0/05) (s lagae yls an b Kia 5 2L
saaliie JS 39555 o0 oo (elide Wiy, aiials
a8 e pedla ol RYEPS

Gl 59 5 i golasae Hsba (ws,40/2)

Oloee

GoolS w9 Gl ol Lol uss eh5 5 2L
Oloe sala 3:8a5 50 a9 LlaAre e ol 5 2L
> ?;LS":M 16/2) LS'C'L' (5#)‘5 BE) éJtAl-.u‘d:\l:Q 4ead

S50 9 Bl (015 GulS A yo S abiaad (LA S3a 9 s (S0 duulie-d Jgan

e obs oy EC Polsen TN ocC Sals
(%) - @sm?) (mgkg?) (%) (%)
24/12 8/12 1/52 12/6° 0/09P 1/5° <=3
17/5° 7/9° 1/42 16/22 0/12° 1/9° i
2/7° 7/1¢ o/7° 10/6° 0/202 2/8° SKa

o (AS M) Cran (K colaa EC (MO kg?) coun 5 53 P o I 00 S wim 50 OC (S (35535 dem 50 TN

vl 0705 Jlaial mlavs 5o 5laiae BIEAN 5 g 5 sdian L cdibaie A 5o Chasy 5a 5o Soidie ne Bsa (S5 b ¢l



1395 Jlo /211 o)leus 26 s> [ SB g Ol iils i

5 5 Slbso gy 148

lse LualS 5s 6 0S0 Jals s, sa s slag S
S Gl Gl Lo ol Gl e T
GJT dlge 5 A& «) b SA L ol yea uﬂ suls
Soob O O 5 oS ollee 5 wbe JEB) (ool
0 I s I8 me so 5 OIS (olwlaa
GR35 (AT oo pad (Sase (o5 S0 a3 bl
LLl 5 el &8s 0 (1992 Kf)liw)) aas e
O Julad Jussa aa 4 cleds «S s < 2 3el (2004)
Sl O pad Pare 5 usesd JSAS S
ol S 055580 5 G e lad add olilee
b e

S50 S ol Gllae opl wde GhasSy Ol @B
Sl € e a5 opliie 58 Jleel
ChalS G sade wad SK b (Su) R aad Gl 33
53 T oS ol aa S S T alse ke
s GolS g 5B mad aalllaes;ge oS
5 el slagiagsy wli b sl ool S (4 Jsas)
ety el (1992) Sid il 5 (2004) Gl

el o s slasSla 5o 035088 HlEe o YU
ol 5o T alse Llaie 4S Dya ass LUSSI 3 0
Siasad 5 a2l ol O YL Lag K
LS T oS 5 03u0a Jhie n (Y0 Sl
cuabiaa (1993 @l 5 Yo,luel) el sad i )<
6l lole (Galasd 5l Ho gooslas ool b
wlee slade SIS 555558 5 AT sule puals
S 5358 5 AT oS 3 slesae Ghas Sig) b
Sbles b sl ran Jolas o sots 5 Gl s Gasb 3
9 <l slasSlh Lo ad sl s pols Gusiis 3
Cosots lsh ohas Sid sl ssac ciand L2l
o9 ededs 5 ugion ol (e B 5 il s Jsean
Siee 90 8 xR0 pad b HoSe S (elyy ol
5 WS wdns shalslh SLSE cage S
dlaa Gasme o gl Lo sad Gugae T 035558
3 S 53508 O3S Ol oS I8 (sSee
Olose Al saae Vo 51 (S b ae0h oS

Gl S3s oo oulis sl € lolse (page D

C..u-u‘ salL QJUQ.AJJJA CSLA(S‘)fJ‘S o LSk ‘5:“:\.63.:21
o dagl oube lgs slaShs 2 sgdle Ol
Lol (ol QlalS sladdy, 358 Fac Lo oyl
S @ sadesgy¥l ALS L uinan oS 6Ll
ssr olite a5 2l el slag oS Lo 5o
pladl pae dudots S 5008 Lol ulagl Sl
WHd g eVl eale sgaae su3 pad olilee
%.;\33 BEERIEERY ‘)SAS S| ;LL.’LT K) L;JJJ.‘;‘LAM
S o o paad 5 aiboaalS M o S Gad Jass
SJ.\...Z‘}! 3808 8 U5 L.A...a ol solisl étﬁ‘
29 A oS (Bl s s il e S 4 A
B oS SE T e g sl @l o
OLolar 5 L) s SE 2dS age slaslias
i Sare Olyse 5 ooy aad ollae (1999
oS olalie Juls Gaeads 5 was e Gaal33 1, T 0n S
Y o 53 5o ol 1S e ad sl o
S oS Bl sl ad s cllae « il 0 (1995)
Sse (2alS (1988) o Kan 5 ¥ ST 00 S0 Sa
SL&QJJJ:;‘LAQJI@.ZBIJJ\SJ@.’:SJ'SIJJGJT
(AT olge S3slom 035 ol o o 5 b
Slse @i pua o Yot 5 SIE Gl b (8L ous
S ) aads Grinea Il SUIs, L ol yan T
(s3osSa ellee iyt LOISE Hud oSl
an el s slor ddee S (Sasas 5w AS
cdl case o) slagme) s Jsene il )
2o S 5 S, Gaiges (1982 el 5 G guld)
AL (nm gy (nalS Juloas S gles Liul3al (1997)
GL‘J_} G.a.é‘_)‘ S‘A B ‘_5_,." J‘JA 4i:).33 B ‘J _}‘A::‘%Lu.‘
AS sllae 5 Slolole ble aa anls oo 550
o Gl dlse Guss YU s (b wiSe oS

o8 oinlund wads aal el) e o ol



149

S kS (s p S 5 b sl e Slags S 30

5 1 lisid @lassS el wlS (1992)
Shesd ol LRl sl el slage)
DG bl S alie 0¥ Lo soliiwl L
09 S 5 L8 5 cidsS sllae Jlael wngy po
colaa Hlale Ho QRN e 2L 5 ol (2l
slillhs b ol o ol sad S (S
o9 ol cilas (1386) ohlSes 5 wliepls
ol Lo gae 53 (2005) ol ,lKan 5 K58 (glealllas
Ghie latY Lo S el 1alS 5 sl s,
oS GBS sh,slas slasla

€ el canal Bl aleglo S pH pasla
G saSdB sk QLS 5 el S
a8y oo pernly Bkl buas o s sa e (bt S5
A oo S dsdgn Gad s 9 ) e sIG
o Sal ulge Gual Yo Case LS 5 oS slilee
Gal3il 1y S PH 1 5 s ely) 50l 5o pla
&b 5 2 oS La PH us YU ol sals
doa of 3 € wal ol ABie Yo Wl e
wolul oF 5l ab Ll Pl syos © Ol
0S5 bl plasd asen 5 plasd lassS
o9 PH 38 55 0ol (2012 sane 5 550l )
2S8L plpeds ol (Sae 2L 5 el slasla
GASLE 5o 4n wsd osens S i (gl e
sias Al ol gieds S PH 5o (il 58l S 5a (HLls
(1996 yon 5 oloss) sl sad by cudSs
ool ) (oadlie h¥s 5wl Cilias slagua o5,
ilos sad SL1 PH Lliis g5, s selo) @oilS il
15 PH Llade Wl g o 50 pliand glas S 5 solannl
et (1386) olhlSan 5 SLS aas 158 585 cas
S oud A 5L slag s K glasSA o witisls
5O B el LS sl 31 i S pH ol
5 ot sllee (a3l b oS ol olas (1999) o an
Ohie i slidee 3 5o S mhas (Sujsaaaa
O Saalligs i panb sladiyl i el (il5dl pH
S90St ol 5 GLALS s, Gull 31 saal)]
sl SLa pH suniS RS Jalse 5 w50 50 SIa

‘L;lilé S| o8 Caeud LSk C)ﬂ‘ o L;ﬁ ij\)@
Olelod Soua s 58 5 pod 9 @S aue Jalow
2l 58 Ll aols ssay 03185 pead 5 wiaS Om
3 E0) wosdiee pdin © S OIS ol Bb b selo)
(2006 ), Kan

uIn.AlS J_)S ‘A)LC‘ L;":‘“AJJ:’ JJ (1390) u_’s;sd‘)YL.u
o Al bl Al Juds o S o)) it
9 i 5350 S G Gl s Guse s 4 Jaad
OS5 a5 (awesd Slisage Gadol) (el
caw oSk slle cina Sl &5 Jolas
AT 008 3em s 1) SI& G slaed o Ll
o9 e (i M o S suls) s S L (S
3(2007 O‘_)ls.q.bj J)su_h.ux) JJ;U.A ‘l:s.!\sl g:A-‘lALj
Gl 5 35 Gud pare (B Caw o] ai
s ge SIS (55580

(5‘):\‘)& B a.s\.il..uufté )L.é Q‘}ﬂ.o 08 Y‘f
delots Bl e Ma oS & o sl
dlie Huadl glaas 5 ol las S 51 sulainl
9 ol LS Game GlaS Gl pwomiose
os wlid 5 Gl el sSist pleed
ny\é _}‘ -C_u.u‘ 4:\4..7.1‘.) G‘J_} (5_})\9‘.:&5 (SLA(S)::J[S
iS50 $h G aulS 5o siud Hlate Gl sl
3l se Hlaie il 38l Gaels «S cus S 4 AlS LGS
5 ehad glanly sl sade (2003) oLkl
e 55l 580 S Sied GBSy g5 o (e
SIS (il Gan panl slacalls
:)‘ Sl 83y CA‘JP}A C.\“.a.‘las K Sl BE édald...\.‘ﬂ
‘GIQJUQ.A o9 (1984 Q‘JlS-AA 9 u,us\g‘).\) JJ;L;A S|
ol 9 S Gagndl S u S Gl (1997) ollSea 5 )
SUSa 5o A Sl 130 6100 aulidl cels Wl g3 oo

IR 53 5 Crem saraly o oiid 55 00 pd S G il



1395 Jlo /211 o)leus 26 s> [ SB g Ol iils i

5 5 Slbso gy 150

(-10) dagl oo S ola K39 plaw g sug yidw
Sk BB Do g G55 Gesidn b (S5us o9 s
PCi o oS cpw (20028 ol lKen 5 5auwl)
RS 5 Sal PH Jald 55 poidm b 2l S5

(5 Jsun) was AT

IMDS (yaaad 51 53 Lol sladdd o s 4355 alis

(SQI) Ska cudas jaaldi gy gl 4
olnl slageils  (PC) Lol sladilie G
S 5 Gt by e 5o lapT (5,1 S wad
(S0 5 5805 030 GBI b (San) il auly) i
wa 3l byl Gy Blhe H8 < (S5 PC A o

S ulS 4 4 (MDS) Lasuls disas de gase ClAIY 9 (PCA) Lol (sladdlge Jalal gdus ja3 3 Jols alin-5 Jgua
S Cudas gadlid gl 3 (A e

PCs PC1 pPC2
Variable
TN 0/439 -0/426
ocC 0/446 -0/182
Polsen -0/151 -0/735
EC -0/309 -0/472
pH -0/496 0/093
Kal -0/494 -0/116

Polsen « T S wem ;0 10C (S 3,355 dem ;0 TN
SN colaa EBC (Mg Kg?) s e Gl Hiud
il o SK dbwad PH 5 (dSMY) Can s

Sb oS saula glgieds (5 Jgaa) LapT o5 ouss
aile oo BLMDS 4 S ola S35 (plmbs  wwls
la K505 ol 5 Sug Posen 5 S alse PH Jolt
Sl Lol sle ST slagedlas olses

B e dalllass s 5o laSE

(5 Jsan) il 15 555 Cpsisds Poisen 323 PC2 o

dayo 5o ol CLAD age S sunlad ol gieds 13
Osod saden X A Shs on Seses gan
553 (Potsen 5 (T 930 pH) (251) Lol slaadl 3o
AYL ST LpH o (Siiases cops (6 Joun)
YU dalses T slse 5 pH I3 (6 Jgan) o5 O/6 3

MDS 3 ouilasils LA S5 9 (i (Sheasad (s yile-6 Jgua

oc pH CaCOs  Poisen
oc 1
pH -0/5 1

CaCO; -0/5 017 1
Poken  0/1 0/2 0/2 1

58355 ol R? 5 5VL b (Ssaen S5 ol 5 dla S5

o2 sl el Gl 5 o8 S Sose asesa S

;..u.ul_m LSLAQJJ.\;A J‘ a.sl_’ql..ul L| U.&Jé‘).al d.;)ao o



151

S kS (s p S 5 b sl e Slags S 30

oS alas s 51 S La sl SQI Ladls
BMWal (Sile lenlie 5 Guilisly w33 b Gupes
ad uad 650l8 5a 5 calS Gadld n gobed

(1994 50k 5 olosy)
Q1= & W..N, [4]

SQI= & 071Ny +0.71N,, +0.29.N

P -olsen

BYS) ‘53\9:\.“;) C_;‘JS QMG“).‘L:“‘ (5‘.&0::.&‘.41 J‘ ‘:‘JS
oS35 5l S 5o € cdmlg) € a8 b sisel sty
i 331 50 pp sye

Noc = -0.109X2+0.692X+0.010 [1
Np-otsen = -0.001X2+0.086X+0.012 2]
Npr=-0.124X2+1.495X-3.381 [3]

23 (S35 A 009 oa b g4 dalae Bl sl b

LGsa 3 S a s lpeals 3 S 8 aua

el 9 gl (JSia sLags 3,18 (SQI) S cudss padlid (Sl awlia =7 Jgua

spuls
asly) gL JSa
1/2¢ 130 14 (SQI) S i€ peals

sl lagSilis il go sy 58 59 (P<O/05) (s, LeT AT suiasg i sue 58 (555 2 Vb Syoa

i, (P<O/05) (s ks ae BN (SSla ¢y 50T Guleal s Sidie (o oa

S 5 aSdais
g5 5 Cuonde G858 « uls Glas (hagsy (p S
WS S Sussacis giolyEl sel € g,
G o2l cmalia GBI 5 S cldS GhalS
Gels S lolse Gusipee O asls (@ oo 1) Glules
slagouls o LS ol Gla S5 oo oyl
J‘J.o (SLAL;:}iJ BY) éJ)LC 013364 ;de‘)i QJ‘L.AJJJ.A
ool laddn, ded Geac Lo ool o dagl el
5 Jeola Ll & s oS oLl g lS
00 € 00 S e bluiil s Gassse Fadad ol
oty (i o0l 4 o elys 5 gL oS
ol o a3 (T sole LL Al hdg Snals
halS S ciS LalSE g lul s, S

oeald oS ol glas (7 Jgua) 0Sike olowlis
3 st (U4) JKia oS s (SQN) S oS
ob Jaie 5 ass (112) elyy 5 (1/3) 2L oS
LaoSilis Lo sl 5o 5o 3 YL ol Hsba
‘C..\-C"‘)b K] .t‘f Lsa.]a.l.u A B «< C..\-A-u‘ QT QMJOL-:Z\;
Sl soldiad) (g5, 0SA wule abias slacy pas Jlacl
Yo 51 85 e LISl 5 ey o liasds slas S
sadolAnl gla S5y aab SK e ualk
‘5.{‘.“):) (5‘):\)‘5 BL) Lsa.]a.l.u SlA B MDS O‘J:\.CA_.\
o (S50 O o8 9 Bam I35 © g solasre Hobae
Ol Wl e dalllaesyge saSK o I o S LnalS
classly oS 0il S cd S (ualK suee Yo
Glie dbic o aba SKE gl ssslows
) OLKan 5 S0l b sanolanl gla S5
.o (2002a,b



1395 Jlu /211 0 )less 26 sl [ S15 4 T tils &t s 5 Sl Jsw) 152

ouldiculy y 90 palis

1ol Ol 0l 5 SIE 83 dn g Gl Soloa 5 sk slap 3, a8 1377 .pa b

3 S B Sas A 2 ioslaS bl 4 glhe as 311386 o e 5 | hmallan ga ubiegls
() 42 o)l A1 Jlu ands i 5 (5555038 (538 5 psle Oleial st sia 5 oot LSK olat
534 5525 ladaios

nin 434 ) 5 ol o€l SlHLanl S g peilala 1390 e s,V

Aguilar R, Kelly EF and Heil RD, 1988. Effect of cultivation on soil in northern Great Plains rangeland. Soil Science
Society of America Journal 52: 1081-1085.

Andrews SS, Karlen DL, Mitchell JP, 2002a. A comparison of soil quality indexing methods for vegetable production
systems in Northern California. Agriculture, Ecosystems and Environment 90: 25-45.

Andrews SS, Mitchell JP, Mancinelli R, Karlen KL, Hartz TK, Horwath WR, Pettygrove GS, Scow KM and Munk DS,
2002b. On-farm assessment of soil quality in California's central valley. Agronomy Journal 94: 12-23.

Banaei MH, (Ed.), 1998. Soil moisture and temperature regime map of Iran. Soil and Water Research Institute. Ministry
of Agriculture, Iran.

Bergstrom DW, Monreal CM and King DJ, 1998. Sensivity of soil enzyme activities to conservation practices. Soil
Science Society of America Journal 62: 1286-1295.

Brookes PC, Powlson DS and Jenkinson DS, 1984. Phosphorus in soil microbial biomass. Soil Biology and
Biochemistry 16: 169-175.

Cambardella CA, Elliot ET, 1993. Carbon and nitrogen distribution in aggregates of cultivated and native grass-land
soils. Soil Science Society of America Journal 57:1071-1076.

Cartner MR and Gregorich EG, 1997. Concepts of soil quality and their significance. Pp. 61-82. In: Gregorich EG and
Cartner MR (eds.), Methods or Assessing Soil Quality. Soil Science Society of America Journal, Special Pub., No.
49, Madison, WI.

Cartner MR, 2002. Soil quality for sustainable land management: Organic matter and aggregation interactions that
maintain soil functions. Agronomy Journal 94: 38-47.

Christenen BT and Johnston AE, 1997. Soil organic matter and soil quality lessons learned from long-term experiments
at Askov and Rothamsted. Pp. 157- 159. In: Gregorich EG and Catrer MR (eds.), Soil Quality for Crop Production
and Ecosystem Health, Elsevier, Amsterdam.

Doran JW and Parkin TB, 1994. Defining and assessing soil quality. Pp. 3-21. In: Doran JW, Coleman DC, Bezdicek
DF and Stewart BA (eds.), Defining soil quality for a sustainable environment, SSSA Special Publication. No. 35.
SSSA and ASA, Madison, WI.

Doran JW and Jones AJ, 1996. Methods for assessing soil quality. Soil Science Society of America Special Publication,
vol. 49. Soil Science Society of America Journal, Madison, WI.

Feng ZX, Wang and Feng Z, 2005. Soil N and salinity leaching after the autumn irrigation and its impact on
groundwater in Hetao Irrigation District, China. Agriculture and Water Management 71: 131-143.

Gregorich EG, MR Carter, DA Angers, CM Monreal and Ellert BH, 1994. Towards a minimum data set to assess soil
organic matter quality in agricultural soils. Canadian Journal of Soil Science 74: 367-385.

Kelliher FM, Ross DJ, Law BE, Baldocchi DD and Rodda NJ, 2004. Limitations to carbon mineralization in litter and
mineral soil of young and old ponderosa pine forests. Forest Ecology and Management 191: 201-213.

Kennedy AC and Papendick RI, 1995. Microbial characteristics of soil quality. Soil and Water Conservation Journal 50:
243-248.

Kizilkaya R and Dengi O, 2010. Variation of land use and land cover effects on some soil physicalchemical
characteristics and soil enzyme activity. Zemdirbyste-Agriculture 97(2): 15-24.

Kuhn NJ, Hoffmann T, Schwanghart W and Dotterweich M, 2009. Agricultural soil erosion and global carbon cycle:
controversy over? Earth Surface Processes and Landforms 34: 1033-1038.

Lal R, 1995. Global soil erosion by water and carbon dynamics Pp. 131-142 In: Lal R., Kimble J, Levine E, Stewart
BA, (eds.), Soils and Global Change, Advances in Soil Science CRC Press, Boca Raton FL, USA.

Lal R, Mokma D and Lowery B, 1999. Relation between soil quality and erosion Pp. 39-56. In: Lal, R., (Eds.). Soil
Quality and Soil Erosion, Soil and Water Conservation Society and CRC Press, Boca Raton.

Lemenih M and Itanna F, 2004. Soil carbon stock and turnovers in various vegetation types and arable lands along an
elevation gradient in Southern Ethiopia. Geoderma 123: 177-188.



153 B dS Gadls p i g (BL ool cilie slagsp)lS st

Lettens S, Van Orshoven J, van Wesemael B, De-Vos B and Muys B, 2005. Stocks and fluxes of soil organic carbon for
landscape units in Belgium derived from heterogeneous data sets for 1990 and 2000. Geoderma 127: 11-23.

McLean EO, 1982. Soil pH and lime requirement Pp. 199-224. In: Page, A. L. (ed): Methods of Soil Analysis. Part 2.
Chemical and microbiological properties. Madison, Wisconsin, USA.

Nelson DW and Sommers LE, 1982. Total carbon, organic carbon and organic matter, Pp. 539-580. In: Page AL, Miller
RH and Keeney DR (eds.), Methods of Soil Analysis. Part 1. Soil Science Society of America Journal, Madison,
Wisconsin, USA.

Olsen SR and Sommers LE, 1982. Phosphorus Pp. 403-430. In: Page AL, Miller R.H., Keeney D.R. (eds.), Methods of
Soil Analysis part 2. Soil Science Society of America Journal, Madison, Wisconsin.

Pierce FJ, Larson RH and Graham WA, 1983. Productivity of soils assessing long term changes due to erosion. Journal
of Soil and Water Conservation 38: 39-44.

Raiesi F, 2006. Carbon and N mineralization as affected by soil cultivation and crop residue in a calcareous wetland
ecosystem in Central Iran. Agriculture, Ecosystems and Environment 112: 3-20.

Rasmussen PE and Douglas CL, 1992. The influence of tillage and cropping intensity on cereal response to N, sulfur
and P. Fertility Research 31: 15-19.

Rezapour S and Samadi A, 2012. Assessment of inceptisols soil quality following long-term cropping in a calcareous
environment. Environmental Monitoring and Assessment 184(3):1311-1323.

Sena MM, Frighetto RTS, Valarini OJ, Tokeshi H, Poppi RJ, 2002. Discrimination of management effects on soil
parameters by using principal component analysis: a multivariate analysis case study. Soil and Tillage Research
67: 171-181.

Shukla MK and Lal R, 2005. Erosional effects on soil organic carbon stock in an on-farm study on Alfisols in west
central Ohio. Soil and Tillage Research 81: 173-181.

Six J, Elliot ET and Paustian K, 2000. Soil macro-aggregate turn over and micro-aggregate formation for C
sequestration under no-tillage agriculture. Soil Biology and Biochemistry 32: 2099-2103.

Soltani-Sisi Gh, 2005. Geological map of Iran. 1:100000 series. Sheet No. 5065. Publication of Geological Survey and
Mineral Exploration Organization of Iran, Tehran.

Sparling GP, 1992. Ratio of microbial biomass carbon to soil organic carbon as a sensitive indicator of changes in soil
organic matter. Australian Journal of Soil Research 30: 195-207.

Xiongwen CH and Bai-Lian LI, 2003. Change in soil carbon and nutrient storage after human disturbance of primary
Korean pine forest in Northern China. Forest Ecology and Management 186: 197-206.

Yang Y, Guo J, Chen G, Yin Y, Gao R and Lin C. 1999. Effects of forest conversion on soil labile organic carbon
fractions and aggregate stability in subtropical China. Plant and Soil 323: 153-162.

Yimer F, Ledin S and Abdelkadir A, 2006. Soil organic carbon and total nitrogen stocks as affected by topographic
aspect and vegetation in the Bale Mountains, Ethiopia. Geoderma 135: 335-344.

Yousefifard M, Jalaliyan A, Khademi H and Shariatmadari H, 2007. Estimate of Soil Loss and Alimentary Ingredient in
Land Use Change Area Via Artificial Rainfall. Journal of Agriculture and Natural Resources 40(1): 93-106.

Zach A, Tiessen H and Noellemeyer E, 2006. Carbon turnover and 13C natural abundance under land use change in the
semiarid La Pampa, Argentina. Soil Science Society of America Journal 70: 1541-1546.

Zhou JZ, Davey ME, Figueras JB and Ravkina M, 1997. Phylogenetic diversity of a bacterial community determined
from Siberian tundra soil DNA. Microbiology 143: 3913-3919.



