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Table 1. Some physical and chemical properties of soil in rangeland and cropland + the standard errors

BD EC pH CCE MWD CEC TN TOC
Land use
gcm?3 ds mt - % mm Cmol kg % %
Rangeland  1.02%+0.05 0.159%0 7.66°+0.02 8.25%1.33 1.47%+0.09 33.82°+1.02 0.30%+0 1.77°+0.03
Cropland 1.14%+0.01  0.142’+0 7.76%0.01 13.12*+3.07 1.00°+0.03 49.58*+5.34 0.16°+0 0.80°+0.02

BD, bulk density; EC, electrical conductivity; CCE, Calcium carbonate equivalent; MWD, mean weight diameter; CEC, cation exchange capacity;
TN, total nitrogen; TOC, total organic carbon.
In each column different superscript letters indicate significant differences at P<0.05 level.
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Table 2. Comparison of the mean of some available soil nutrients in rangeland and cropland + the standard

errors
K P Ca Mg NH, NO;
Land use mg kg* mg kg* mg kg* mg kg* mg kg* mg kg*
Rangeland 157.03%+8.20 10.03%1.8 2800°+58.87 1267+11.48 7.29°%0.8 6.81°+1.60
Cropland ~ 134.96°+2.05 6.91%+0.8  3680°+28.28 102*+11.48 8.16*+0.8 8.75%2.16

In each column different superscript letters indicate significant differences at P < 0.05 level.
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Table3. Results of principal components analysis of soil quality indicators in rangeland and cropland

. Factors

Variable 1 >
Sand 0.973 -0.189
Silt 0.801 0.554
Clay -0.995 -0.084
EC 0.799 -0.420
pH -0.874 0.226
MWD 0.840 0.445
CEC -0.806 0.232
NT 0.979 0.124
TOC 0.982 0.156
Ca -0.991 -0.020
K 0.771 -0.377
Eigenvalue 8.83 1.01
Variance (%) 80.30 9.19
Cumulative (%) 80.30 89.50

EC, electrical conductivity; MWD, mean weight diameter; CEC, cation exchange capacity; TN, total nitrogen; TOC, total

organic carbon.
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Assessment Effect of Land Use Change from Rangeland to Rainfed
Wheat on Soil Physical and Chemical Properties Using Soil Quality
Index
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Abstract

Agricultural activities, especially rainfed wheat, is one of the main reason of the destruction of natural
rangeland in the west of Iran. This study aimed to investigate the effect of changing natural rangeland
to rainfed wheat for 40 years on some soil properties at the Saral Agricultural Research Station in
Kurdistan province. Soil samples were collected from 0-25 cm depth randomly. Some soil properties
such as soil texture, bulk density, mean weight diameter, cation exchange capacity, electrical
conductivity, pH, calcium carbonate equivalent, total nitrogen, total organic carbon and available
amount of Mg, Ca, K, P, NOs; and NH, were measured. The results showed that land use change from
rangeland to rainfed wheat significantly reduces soil quality with regard to all investigated properties
except bulk density, calcium carbonate equivalent, P, K, NO3z and NH4. Determination of soil quality
index (SQI) using Principal Component Analysis (PCA) showed that total organic carbon, total
nitrogen, clay and silt almost justify more than 90% of the variance, which were selected as the
minimum data set in the SQI calculation. The results of SQI showed that the index was significantly
higher in rangeland (1.58) than in cropland (0.72), indicating degradation of soil quality by
cultivating operations.

Keywords: Land use change, Physical and chemical properties of soil, Soil quality index, Minimum
data set
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