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1- Inherent soil quality
2- Dynamic soil quality
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4- Nemero quality index
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1- Total data set
2- Minimum data set
3- Integrated quality index
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Figure 1. Location of study area.
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1- Soil quality index
2- Principal component analysis
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Table 1. Mean comparison of land use change effects on different soil properties in forest, pasture, garden and

agriculture.
K Na Mg Ca K Na Mg Ca
] s
e i e i
(exchangeable) (dissolved) (Land use)
(cmolc kg ™) (meq L)
32.00° 1.43° 195 655  25.46° 0.34° 3.83°  14.58°  34.45° S
(forest)
26.82° 0.91® 146° 541® 21.0° 0.30®  3.05%  21.38  20.48" cs
(pasture)
s
16.83¢ 0.85°  1.20° 4.26% 20.00° 0.17%  3.11*  16.06° 17.31° &
(garden)
“.
13.60°¢ 0.49° 088"  333° 1593 0.16¢ 2.51° 14.0°  17.08° "
(agriculture)

Ll (PSe/00) (gls me Bt STl 031 a0 S 2ie o (lls (sl Slee
(K el «(N2) s (M) o 550 «(C2) odS (SOM) S+ T el
Means with similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
Soil organic matter (SOM), Calcium (Ca), Magnesium (Mg), Sodium (Na), Potassium (K).
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Table 2. Mean comparison of depth effects on different soil properties in forest, pasture, garden and agriculture.

K p N ;
ESP SAR CEC CaCo; EC " o Y
(mgkg™") (%)  (mmolL™) (Cmolckg™) (gkg) (dSm™) (‘zzgl) (Land use)
416.0°  17.68°  0.33* 423" 4.1° 31.90* 487" 0.56° 677"  0-15 c.
K
405.0°  16.07°  0.18*  4.52% 423° 29.83% 433° 0.57° 7.13*  15-30 (forest)
372.6*  10.89°°  0.19°  5.43° 3.76° 29.83% 4.5% 0.45° 7.51° 0-15 gr
348.6°  926%  0.15¢  549° 4.90° 27.70® 4.54% 0.7 749" 15-30 (pasture)
305.6°  15.61%  0.15% 4.5 3.93° 25.66% 4.92% 0.64° 675  0-15 i
283.3° 6.99° 0.12% 506 3.93° 24.23%¢ 488" 047°  6.83° 1530 (garden)
31234 3179 0.11°  6.05° 533" 21.33% 5.13° 0.87"®  6.90®  0-15 (s
<o
298.6% 1522%¢  0.10°  6.85° 5.80° 19.86¢ 5.04° 1.05° 6.98" 1530 (agriculture)

1 (P70 0) (s gme DDl SOl O go3T lisl » S mie Loy = (gl (sla Sls
«(P) i (N) 035,25 (Ca) oS (ESP) Jsl5 st o> (SAR) s Cdir s (CEC) 551 sl o b (CaC03) Sal

(K) ol

Means with similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
Lime (CaCOs3), Cation exchangeable capacity (CEC), Sodium adsorption ratio (SAR),Exchangeable sodium percentage
(ESP), Calcium (Ca), Nitrogen (N), Phosphorous (P), Potassium (K).

S 4 b b K S s (09)
oS Ol > pSedar SRl Corse (554lS
2L S S el S aph e S s
SalS 5l b Wlg e SRl ) OA) sl
R s 5 QLML 525 6l e i BB e
3oos Sl iboew Sdells s Ol Cares
5 Sk Kaisl Jpame il 0 JT 6Ll

v s QLI 55 (gl e ol 0 O delial

q.

26 i SIS (K slapasls

oS s wl S (0 See g S Ol

d_}.,b-) (PS'/'O) Sy )\JJM ‘J.Zw.’j.w L: 4:9::.<>1J.:

2 SO gbaparls ol ke S5 e (T
A edaline J{.}- LSJ")LS

S IS O e SR s S

9 ol JSJA:.G er.;)' LSLQ‘-)}JL“ QJ.: DL PLY &:««0‘

spde Jli b S SIS S 5 s s T



OS2 g (Suo Jowy (s o

S0 aibn ol LS s (s
L andllas

ol e (S 4 s SolB s
Jé Comex gl 1 Of oslizad clllb 5 op S
G2 S i A e 0L (05 Sos
U S VY N S S IR S PO W RGOV U |
o2l b e G Js ol Ol (gl pme
Goo ORI L Sosba (PS/00) syl g
Sl ol e Bl bl atls ol Sl
el 5 b e (S Gl s
AV Jgdr) 55 Ao YY) S AL TY P

rln g2l S w0 el S S
5ol o SIS (S m s Cands
(V) &S o Oly |y Sbt S S 5 035 o) 8
S S e cadlllas )50 Sla 28 e o
3 Aok 23 Gl s IS 4 s S
S S ez 230 Slesl o (Y Jsux)
ol OlEs (golsgme el JT S w0 o S
Llde dag 5,8 CL&J 03 Sl v=10 Ges Ll
S ls sy Ges 4 Cand (65 i Cmic:Corg
Cilite gble 55 Gl ol Sleds (8 Jsds)
B s (bl ) s 53 sl a0l
5 e oSOl o ol SRl s dsl e ooslize
35 4 s 5 (Labile) Je JI o S 2l
St S CekS oplaly OA) dsl e Skt opiS
Ao bl sl baslis s 2l 08 5
SS 53 amig IS Wl e el cpl s oo
Lo tipn 03 2 ollg iy o 230 ol
oS kS M A5 a5 s Laesas s
Lo B Gimes 5de 2K 035w
SSPee Sty Sl g8 e S
336 Yol e ) 5 o3 S5 4 5, St
Cusbs s s s et 2 5 S S5 e
Al o Se el ol S

9

Ll w5 oVl 355 5 @S Jhesl
s Jds S s e CiS 5 el 8
sl el Ede 5 oS

Ol 5y Jaw s JTslge (luST St uis
S5l o SaSls zam OF Jbs 4 5 slsn
B Jﬂ o3le DAL Sdae Codle o 5 eie g 0oy
il 3,5 e Lo S s LS Ll
5 oSseEs G, Sl bl coyas (YY)
Seol Jele Olpsa Chil St clel oy e
G S s ol s S s gals
055 WG s .(07) sl s 55158 SO slas=
YL oslie w0 Ol e 1y s Sl g i
23533 Sbt mla & SUL oS s oo T sl
Slbee s I sl Sl imes sk e
Js eds S LSl s il oy e 5 ol
(Y Wil o b))l L3 i 2alS

Ojen |t o Sl (U oS b Sl kS
3o oS S ) eddaslats Jdae 0p S
SAS il e Slape 035 G
S g 5l 30 i 28 (FA) 3L
Clled 5 Camer JalS 310U LS )8 s
PRCIRVIN AR ORI g VI { P R HES
ol les S Wil JIoGlle 35,5 2alS
el sl Jals s Sl gl e s
ol ol g () 0L 5 (OIS
i) 3 1 edkd iS5 (soslis el
—oS 038 WA Sl dn 05 S S o5
seon S A Ghae O35 b s 5 SIS
4;1-)§\ &S sl olis OB g.ﬂ‘ @L:.} (EY) L3 gas
G 53 i Sl el 31 rens S O
S i Wl g a5l S SS
55 01 palie 31 5k assie S 55 | men s

Sla i 5l A6 WIS e g MK glas:



IYA0 (1) 0k (1) s jlasly s 5 S S ppto g i

S 5P Sl s o) s ph g (SR a2l 53 Ger AT Kile alis s ¥ Jar
Table 3. Mean comparison of depth effects on soil biological properties in forest, pasture, garden and agriculture.

MBC BR SIR qCoO, Cmic:Corg G St e
- CAI
F PP (mg CO, -C mg’ . r (depth) (Source of
(mg CO,-Ckg')  (mgCO-Ckg day™) Crmic day™) (mg Cmic:mg Corg™) (cm) variation)
a a a c c be =
935.00 20.17 39.43 2.13 0.53 2.08 0-15 e
478.44° 16.17° 21.50° 297 0.74™ 2.07%™ 15-30 (forest)
675.00° 17.63° 30.06° 2.75° 0.59° 2.32% 0-15 o
463.33% 12.03¢ 17.03¢ 2.10° 0.72% 2.52% 15-30 (pasture)
480.00° 11.33° 20.66° 2.84% 0.58° 1.78° 0-15 i
416.67% 7.57¢ 1137 297 0.64™ 1.45° 15-30 (garden)
390.00° 8.33¢ 14.50° 3.00° 0.58° 4.08° 0-15 el
320.00° 7.07 9.93" 3.00° 0.76* 2.93% 15-30  (agriculture)

1 (P70 0) (ol sme oMl oSCls 0031 bl 1 S 2o g = slls b Siles
D g b a2l s (qCO2) (S plie o s (CAD S o zos Sl 25 ls (ConiciCorg) I 5 4 o550 (S o
MBC) 5,5 jmosw 25 «(BR) wl -is «(SIR)

Means with similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
Microbial and organic carbon ratio (Cmic:Corg), Carbon availability index (CAI), Metabolic quotient (qCO,), Substrate
induced respiration (SIR), Basal respiration (BR), Microbial biomass carbon (MBC).
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Table 4. Set of characteristics that affect soil quality and the values obtained from the principal component analysis.

dfe g PCA)'\a.uT:,.wJ{ajuJijjl o 2se S
(The contribution of each component) (The obtained value from PCA) (studied feature)
0.472 7.55 PCl
0.154 2.46 PC2
0.101 1.61 PC3
0.074 1.18 PC4
0.061 0.97 PC5
0.047 0.76 PC6
0.030 0.47 PC7
0.018 0.28 PC8
0.017 0.27 PC9
0.010 0.16 PC10
0.006 0.10 PCl11
0.005 0.07 PC12
0.003 0.04 PCI13
0.001 0.01 PCl14
0.000 0.003 PCI15
0.000 0.00 PCl6
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Component with a net worth greater than 1 are shown bold and are intended as MDS.
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Table 5. The main components obtained from PCA method.

il
(component)
4 3 2 1

-0.083 0.011 -0.221 0.331 MBC
-0.134 -0.022 -0.170 0.340 SIR
-0.041 -0.058 0.013 0.348 BR
0.319 -0.103 -0.047 -0.225 qco;
0.346 -0.074 -0.491 -0.081 CAI
-0.265 -0.615 -0.013 -0.094 Chic:Corg
0.082 -0.135 -0.445 -0.156 TNV
-0.543 0.036 0.442 0.073 pH
0.288 0.122 -0.237 0.279 EC
0.085 -0.011 0.201 0.311 Niot
0.103 -0.611 0.247 -0.085 Piot
0.035 -0.084 0.147 -0.327 K
-0.012 0.181 -0.091 0.299 CEC
0.175 0.346 0.245 0.099 ESP
0.495 0.135 0.201 0.223 SAR
-0.041 -0.057 -0.013 0.348 SOM

PCA) Aol slaad 3o 428 5l oslisal b (MDS) Sk bS5 i3 (s S Jilom 40 gaome 55 S kS o S5 059 -1 st
Table 6. Soil quality characteristics weight in minimum data set (MDS) by using principal component analysis (PCA).

(MDS) S+ woiS » Je sla Sy Sl a5 oz

(minimum data set) Jf T
Sis A Os S A e (property)
(weight of each property ) (The contribution of each property)
0.48 0.472 oM
0.157 0.154 CAI
0.103 0.101 Cic:iCorg
0.075 0.074 Ph
0.103 0.101 Pava
0.075 0.074 SAR
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Table 7. Mean comparison of soil quality indicators in forest, pasture, garden and agriculture soils.

(SQlyps) Skt kS slaastls

(soil quality indicators) s es
(Land use)
15-30 cm 0-15 cm
0.69° 0.756° S
(forest)
0.61° 0.73% -
(pasture)
¢l
0.516° 0.626° &
(garden)
- ‘ 4
0.569° 0.646" =
(agriculture)

sl .Laﬁ@ch.dﬁjl%;u GO BB O a5 S rhe g e glyls 5&;&@:

Means with similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range. Test.

AL



OS2 g (Suo Jowy (s o

s ol WS Cul b S pledd
Loy (gl jole at m O Ol I3 ez
o oyls bl oL > sas s oblS ai,
Jgame M5 S kS (oILL 5o slodiS s
eele als 5 US o il Sy e CiS
CekS oLl G i DL e Gl
e b BLI 3 558 0 gees ailaie 5 S
S ol pl Sl am 5 Ol 4 L &S S e
GG 25 il (AlS i S (g Sl g 5
Sl il el s Al s els
(s K s L K S il
Gl slpe 33le e 3mb ol o sl ol
5 e Npame buyg Sl elicds
abie Sl mob oM lae iy Sl (sl
Rl d55 0 ol ol 5 Bsde DY s OF 2uiS
e St CdS 5 plend 5 (Supd glaels

.JJ;L;G

S 5 o

Sy 2Ll ab e LSLl o

A5 SIS G DA o Fete S S S
501 w5 adlae cpl 55 o1 el 5 (53,5LES
oA oS 3l OLES ety cnl s il e 5528 S
oRIB el S gl R s ol &5
5 S cwis jals S s ;:)jﬁ-g,.w:
o LS b e ol canls 258l
S alge S\ iass opl glaasl b sl
SIS S o (S 4 (e s S S
Cmd 5 adel bl JB i (T S
son Sl b Shs bl B e ol
bl S sl e dilaie cpl 45 S S
slg,ls ol il SSE s b Sus ol Y
Ol e Ol I S iS5y il
Sie b g amunr b eyl opl slad lie oS Lo
Jsa 5 s Ll Sas O 4 blayl JT sl
S sm Sesd Doyt g o

&l

1.Aguilar, R., Kelly, E.F., and Heil, R.D. 1988. Effect of cultivation on soil in northern Great
Plains rangeland. Spil Sci. Soc. Am. J. 52: 1081-1085.

2.Ahmadi, A., Hajabbasi, M., and Jalalian, A. 2003. Effect of land use change on runoff
production, soil loss and quality in Dorahan of Chahar Mahal Bakhtyari. J. Sci. Tech. Agric.
Natur. Resour. 6: 103-116. (In Persian)

3.Alef, K., and Nannipieri, P. 1995. Methods in applied soil microbiology and biochemistry.
Academic Press, London.

4.Allen Jonse, A. 1983. Effect of soil texture on critical bulk densities for root growth. Soil Sci.
Amer. J. 47: 1208-1211.

5.Anderson, J.P.E. 1982. Soil respiration. P 831-871, In: A.L. Page and R.H. Mille (Eds.),
Methods of Soil Analysis. Part 2, Chemical and Micro Biological Properties, American
Society of Agronomy, Madison, WI, USA.

6.Anderson, T.H. 2003. Microbial eco-physiological indicators to assess soil quality. Agric.
Ecosyst. Environ. 98: 285-293.

7.Andrews, S.S., Karlen, D.L., and Mitchell, J.P. 2002. A comparison of soil quality indexing
methods for vegetable production systems in Northern California. Agric. Ecosyst. Environ.
90: 25-45.

8.Ayoubi, S., Khormali, F., Sahrawat, K.L., and Rodrigues de Lima, A.C. 2011. Assessing
impacts of land use change on soil quality indicators in a loessial soil in Golestan province,
Iran. J. Agr. Sci. Tech. 13: 727-742.

0



IYA0 (1) 0k (1) s jlasly s 5 S S ppto g i

9.Azarabin, M., Jalalian, A., and Karimian-Eghbal, M. 2004. Evaluate effect of land use change
on some soil properties in Kohrang region of Chahar-Mahal Bakhtiari province. Eighth
Congress of Soil Science in Iran, Pp: 884-885. (In Persian)

10.Carter, M.R., and Gregorich, E.G. 1997. Concepts of soil quality and their significance.
P 1-9, In: E.G. Gregorich and M.R. Carter (Eds.), Methods for assessing Soil Quality.
Soil Soc. Am. Special Pub., No. 49, Madison, WI.

11.Cleveland, C.C., Townsend, A.R., Constance, B.C., and Schmidt, S.K. 2003. Soil microbial
dynamics and biogeochemical cycling in lowland tropical rain forests and pastures of
southwestern Costa Rica. Ecol. Appl. 13: 314-326.

12.Doran, J.W., and Parkin, B.T. 1994. Defining and assessing soil quality. P 3-21, In: J.W.
Doran, D.C. Coleman, D.F. Bezdicek, and B.A. Stewart (Eds.), Defining Soil Quality for a
Sustainable Environment. Soil Science Society of America, Inc., Madison, WI, USA.

13.Doran, J.W., and Jones, A.J. 1996. Methods for Assessing Soil Quality. Soil Science Society
of America Special Publication, vol. 49. Soil Science Society of America, Madison, WI.

14.Eynard, A., Schumacher, T.E., Lindstrom, M.J., and Malo, D.D. 2004. Aggregate sizes
and stability in cultivated South Dakota prairie Ustolls and Usterts. Soil Sci. Soc. Am. J.
68: 1360-1365.

15.Gebrekidan, H., and Negass, W. 2006. Impact of land use and management practices on
chemical properties of some soils of Bako area, western Ethiopia. Ethiop. J. Natur. Resour.
8:2.177-197.

16.Govaerts, B., Sayre, K.D., and Deckers, J. 2006. A minimum data set for soil quality
assessment of wheat and maize cropping in the highlands of Mexico. Soil till Res. 87: 163-174.

17.Gregorich, E.G., Carter, M.R., Angers, D.A., Monreal, C.M., and Ellert, B.H. 1994. Towards
a minimum data set to assess soil organic matter quality in agricultural soils. Can. J. Soil Sci.
74: 367-386.

18.Islam, K.R., and Weil, R.R. 1998. Microwave irradiation of soil for routine measurement of
microbial biomass carbon. Biol. Fertil. Soils. 27: 408-416.

19.Jenkinson, D.S., and Ladd, J.N. 1981. Microbial biomass in soil measurement and turnover.
P 415-471, In: E.A. Paul and J.N. Ladd (Eds.), Soil Biochemistry, Marcel Dekker, Inc., NY.

20.Karlen, D.L., Gardner, J.C., and Rosek, M.J. 1998. A soil quality framework for evaluating
the impact of CRP. J. Prod. Agric. 11: 56-60.

21.Karlen, D.L., Andrews, S.S., and Mitchell, J.P. 1999. A soil quality index for vegetable
production. In 1999 Agron. abstr. ASA, 23: 437-451. Madison, WI, 219p.

22 Kennedy, A.C., and Papendick, R.I. 1995. Microbial characteristics of soil quality. J. Soil
Water Cons. 50: 243-248.

23.Khormali, F., and Shamsi, S. 2009. Micromorphology and quality attributes of the loess
derived soils affected by land use change: a case study in Ghapan watershed, Northern Iran.
J. Mt Sci. Eng. 6: 197-204. (In Persian)

24 Khormali, F., Ajami, M., Ayoubi, S., Srinivasarao, Cl.,, and Wani, S.P. 2009. Role of
deforestation and hillslope position on soil quality attributes of loess-derived soils in
Golestan province, Iran. Agric. Ecosyst. Environ. 134: 178-189.

25 Kiani, F., Jalalian, A., Pashaee, A., and Khademi, H. 2007. Effect of Deforestation, Grazing
exclusion and Rangeland Degradation on Soil Quality Indices in Loess-Derived Landforms
of Golestan Province. JWSS - Isfahan University of Technology. 11: 453-464. (In Persian)

26.Manna, M.C., Swaru, A., Wanjari, R.H., Mishra, B., and Shahi, D.K. 2007. Long-term
fertilization, manure and liming effects on soil organic matter and crop yields. Soil Till. Res.
94: 397-4009.

27 .Merino, A., Pérez-Batallon, P., and Macias, F. 2004. Responses of soil organic matter and
greenhouse gas fluxes to soil management and land use change in a humid temperate region
of southern Europe. Soil Biol. Biochem. 36: 917-925.

28.Motaghian, H.R., and Mohammadi, J. 2011. Comparison of some soil physical quality
indices in different land uses in Marghmalek Catchment, Shahrekord (Chaharmahal-va-
Bakhtiari Province). J. Water Soil. 25: 115-124. (In Persian)

a1



OS2 g (Fldno Jow) Crus o

29.Nael, M., Khademi, H., and Hajabbasi, M. 2004. Response of soil quality indicators and their
spatial variability to land degradation in central Iran. Applied soil Ecology. 27: 221-228.

30.Nazzareno, D., and Michele, C. 2004. Multivariate indicator kriging approach using a GIS to
classify soil degradation for Mediterranean agricultural lands. Ecol. Ind. Pp: 177-187.

31.Nelson, D.W., and Sommers, L.E. 1982. Total carbon, organic carbon, and organic matter.
P 539-580, In: A.L. Page (Ed.), Methods of soil analysis. Part 2. Madison: American Society
of Agronomy.

32.0lsen, S.R., and Sommers, L.E. 1982. Phosphorus. P 403-430, In: A L. Page, R.H. Miller
and D.R. Keeney (Eds.), Methods of soil analysis, Part 2. Madison: American Society of
Agronomy.

33.Page, A.L., Miller, R.H., and Jeeney, D.R. 1992. Methods of Soil Analysis, Part 1. Physical
properties. SSSA Pub., Madison, 1750p.

34.Raiesi, F. 2007. The conversion of overgrazed pastures to almond orchards and alfalfa
cropping systems may favor microbial indicators of soil quality in Central Iran. Agric.
Ecosyst. Environ. 121: 309-318.

35.Reynolds, W.D., Drury, C.F., Tan, C.S., Fox, C.A., and Yang, X.M. 2009. Use of
indicators and pore volume function characteristics to quantify soil physical quality.
Geoderma. 152: 252-263.

36.Rezapour, S., and Samadi, A. 2011. Soil quality response to long-term wastewater irrigation
in Inceptisols from a semi-arid environment. Nutr. Cycl. Agroecosyst. 91: 269-280.
(In Persian)

37.Rhoades, J.D. 1982. Cation exchange capacity. P 149-158, In: A.L. Page, R.H. Miller and
D.R. Keeney (Eds.), Methods of soil analysis. Part2. 2nd. Agron. Monogr. 9. ASA and
SSSA, Madison, WL

38.Riyahi, M. 2009. Effects of Livestock Grazing on soil microbial and enzymatic activity in
some Reference Pastures of chaharmahal Va Bakhtiyari Province. M.Sc. Thesis, Shahrekord
University. Shahrekord, Iran. (In Persian)

39.Sena, M.M., Frighetto, R.T.S., Valarini, O.J., Tokeshi, H., and Poppi, R.J. 2002.
Discrimination of management effects on soil parameters by using principal component
analysis: a multivariate analysis case study. Soil Till. Res. 67: 171-181.

40.Tandon, H.L.S. 1998. Methods of Analysis of Soils, Plants, Waters and Fertilizers.
Fertilizers Development and Consultancy Organization, New Dehli.

41.Tejada, M., and Gonzalez, J.L. 2008. Influence of two organic amendments on the soil physical
properties, soil losses, sediments and runoff water quality. Geoderma. 145: 325-334.

42 Teklay, T., Nordgren, A., and Malmer, A. 2006. Soil respiration characteristics of tropical
soils from agricultural and forestry land-uses at Wondo Genet (Ethiopia) in response to C, N
and P amendments. Soil Biol. Biochem. 38: 125-133.

43.Thomas, G.W. 1982. Exchangeable cations. P 159-166, In: A.L. Page, R.H. Miller and D.R.
Keeney. (Eds.), Methods of soil analysis, Part 2. Madison: Soil Science Society of American.

44 Wang, G.X., Wang, Y.B., and Cheng, H.Y. 2007. Influences of alpine ecosystem responses
to climatic change on soil properties on the Qinghai-Tibet Plateau, China. Catena. Relational
analysis. J. Environ. Manage. 82: 250-259.

45.Wen-bin, W., Peng, Y., Hua-Jun, T., Luca, O., and Ryosuke, S.K. 2007. Regional variability
of the effects of land use systems on soil properties. Agr. Sci. China. 6: 1309-1375.

46.Whalen, J.K., and Chang, C. 2002. Macro aggregate characteristics in cultivated soils after
25 annual manure applications. Soil Sci. Soc. Am. J. 66: 1637-1647.

47.Wu, R., and Tiessen, H. 2002. Effect of land use on soil degradation in Alpine grassland soil,
China. Soil Sci. Soc. Am. J. 66: 1648-1655.

48.Wu, L., Feng, G., Letey, J., Ferguson, L., Mitchell, J., Mccullough-Sanden, B., and
Markegard, G. 2003. Soil management effects on the nonlimiting water range. Geoderma.
114: 401-414.

v



IYA0 (1) 0k (1) s jlasly s 5 S S ppto g i

49.Yanbing, Q., Darilek, J.L., Biao, H., Yongcun, Z., Sun, W., and Gu, Z. 2009. Evaluating
soil quality indices in an agricultural region of Jiangsu Province, China. Geoderma.
149: 325-334.

50.Yifru, A., and Taye, B. 2011. Effects of land use on soil organic carbon and Nitrogen in soils
of bale, southeastern Ethiopia. Agro-Ecosystems. 14: 229-235.

51.Yousefifard, M., Jalilian, A., and Khademi, H. 2007. Estimating soil and nutrient loss as the
result of land use change of pasture by using rainfall simulator. J. Sci. Tech. Agric. Natur.
Resour. 40: 93-106. (In Persian)

52.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 Sci. Soc. Am. J.
70: 1541-1546.

53.Zhang, J.H.T., Lobb, A., Li, Y., and Ge, F.L. 2006. Stocks and dynamics of SOC in relation
to soil redistribution by water and tillage erosion. Global Change Biol. Pp: 1834-1841.

54.Zhou, J.Z., Davey, M.E., and Figueras, J.B. 1997. Phylogenetic diversity of a bacterial
community determined from Siberian tundra soil DNA. Microbiology. 143: 3913-3919.

A



J. of Soil Management and Sustainable
Production, Vol. 6(3), 2016
hitp://ejsms.gau.ac.ir

Gorgan University of Agricultural
Sciences and Natural Resources

Evaluation of soil quality indicators in a deforested region of Northern Zagros
(Case study: Oshnavieh-West Azerbaijan)

*M.H. Rasouli-Sadaghianil, K. Ghodratz, S. Ashraﬁ-Saeidlous,

M. Jafari! and H. Khodaverdiloo'

! Associate Prof,, Dept. of Soil Science, Urmia University, ’M.Sc. Student, Dept. of Soil Science,
Urmia University, Ph.D. Student, Dept. of Soil Science, Urmia University, 4 Associate Prof.,
Dept. of Plant Breeding and Biotechnology, Urmia University
Received: 09/23/2015; Accepted: 03/07/2016

Abstract

Background and Objectives: World population growth, human need of food, his interference
in natural ecosystems and changing soil intrinsic properties by degradation, increases the need
of evaluating land use changes impacts on soil quality. This study was carried out to evaluate
the effects of land use change on some of soil quality indicators in a deforested area of Northern
Zagros.

Materials and Methods: In this study, about 96 soil samples were taken from North Zagros
forests as well as adjacent areas with land use change. Some soil properties including basal
respiration (BR), substrate induced respiration (SIR), microbial biomass carbon (MBC), pH,
electrical conductivity, total nitrogen, available phosphorus, dissolved and exchangeable
potassium, cation exchange capacity (CEC), soil organic matter (SOM), sodium adsorbtion ratio
(SAR) and exchangeble sodium percent (ESP) were measured. Soil quality index (SQI) was
determined using principal component analysis (PCA).

Results: The results showed that changing forest to other land uses significantly reduced
microbial biomass carbon, basal respiration, substrate induced respiration, the amount of
dissolved calcium and potassium, exchangeable calcium, magnesium and sodium, organic
matter, CEC, SAR and potassium. Soil organic matter amount in pasture, garden and agriculture
decreased 16, 47 and 57.5 percent compared to forest, respectively. As a result of changing
forest to pasture, gardens and agriculture MBC amount decreased 28.34, 48.66 and 58.28,
respectively. The amount of total nitrogen, potassium and CEC in forest were 2.5, 1.39 and 1.4
times more than agricultural land, respectively. Also, in different land uses, depth effect on all
measured parameters was significant. As the results showed, the highest amount of potassium,
nitrogen, cation exchange capacity, basal respiration, microbial biomass carbon and substrate
induced respiration was seen in forest surface soils. Principal component analysis showed that
among 16 properties assessed, soil quality as total data set (TDS), organic matter, carbon
availability, microbial carbon proportion to organic carbon, available phosphorus, pH and SAR,
as the minimum data set or MDS had the greatest impact on the quality of studied soils.
According to the cumulative soil quality index (SQI), soil quality for forest (0.756) and pasture
(0.73) were II (low restriction) and for agriculture (0.646) and garden (0.626) were III (with
limitation for plant growth).

Conclusion: Therefore, any management and land use change that increases soil disturbance,
will reduce soil quality and increase land susceptibility to soil erosion. So, in order to maintain
soil quality, appropriate management practices should be done.

Keywords: Land use change, Soil quality index, Cation exchangeable capacity, Forest,
Microbial biomass carbon
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