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Variable Unit M |rr1r|lmu Ma;:mu Avirag ug:/w Skes:ane Kurstos
hatal - 7.0 8.4 7.92 3.99 -0.67 -0.09
(pH)
U*"S‘"(I‘E‘é;‘” <l (dS/m) 0.51 174 0.929 29.14 121 1.30
o (%) 0.79 1.38 1.08 12.46 0.26 -0.55
(0C)
955 (mg COkg 396 91.2 58.8 203 0.7 0.09
(BR) soil.day)
(st950 055 0357 ()8 (mgCminkg g9 4736 245.7 42.56 0.20 -0.64
(MBC) soil)
ol w3l el mON-NHAkG) g6 45 264.1 1625 27.05 .03 025
o _5““”" w3l el (Mg PNP/g.hr)  123.09 383.1 230.9 25 0.6 -0.01
(Alkaline phosphatase)
0329 (il (mg
qC0) CO/gCmin.hr) 1.16 9.69 3.46 62.14 152 1.6
I 005 2 (295 05 0395 ()8 o - 0.46 478 231 44.73 0.36 -0.32
(MBC/OC)
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Table 2- Smple correlation coefficient between measured variablesin Pasargad plain
PH Ec2 oc(3 BR(4) MBC(5) Urease(6) Alkaline phosphatase (7) qCO,(8) MBC/OC (9
€3]
1 1
2 -06" 1
3 -029 013 1
4 -023 0003 035 1
5 033 -014 -006 -0.09 1
6 -007 007 037" o001 0.05 1
7 -014 -001 055" 025 0.11 042" 1
8 -023 0.1 018 036" -082" -0.09 -0.05 1
9 -039"° -001 -031" -017 0.96" -0.04 -0.02 -0.81" 1
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** and * areinsignificant and significant at 1 and 5 percent, repectively.
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Table 3- Modelsfitted on single semivariogram and summary of geostatistical data
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Factor M odel Coy! Co+C T4 Ao, Meter o R —
pH Exponential s 0.0307 0.3474 0.0883 6685 099  122¢10°
EC Gaossian .5 0.0663 0.2085 0.3179 7110 0738  1.14*10°
oc Spherical 555 0.0128 0.0258 0.5019 8109 0949  1.89*10°
BR Spherical (s, 01 140.9 0.0007 843 0.991 213
MBC Spherical s, 2660 10070 0.2424 971 0.999 7904
Urease  Spherical ()8 1 1991 0.0005 798 0.934 49804
p&ﬁ;‘aese Gaossian s 10 38.1 0.0026 436 0923  144*10°
4co, Spherical <55 0.0001 0.2962 0.00033 1105 0998  1.48+10°
MBC/OC  Spherical o5 0.001 1111 0.0009 1077 0.965 0.0167
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Table 4- Modelsfitted on bilateral semivariogram and summary of geostatistical data
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Factor M odel Coy! Co+C 0 ke Ao e Ry N~
° C,+C Meter - RSSls
BR-OC el 0.525 1.972 0.3773 8442 0.96 28910
Exponential
BR-Alkaline o 1481 3345 0.4427 2458 0.977 19.7
phosphatase Exponential
Urease-OC 95 0.45 2.359 0.1907 525 0.923 0.0354
Spherical
Alkaline i 0.01 4.159 0.0024 414 0898  1.22*10°
phosphatase-OC Gaossian
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Table 5- Evaluation of different inter polation methods of soil characteristicsin Pasargad plain
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pes Slgle bl gl (ke Lalhd ool (2S5ke s Sl
Variable Inter polation MBE MAE -

RMSE
Kriging<Xis S -0.002 0.172 0.27
H i : 5
p Inverse dlsxance.‘xlwls oS (B335 0.007 0.179 0.028
weight
KrigingXesw ,$ 0.004 0.204 0.035
EC i E 3
Inverse dlstance.alwls O (B39 -0.036 0.206 0.037
weight
Krigingos S -0.0014 0.101 0.0081
ocC i ; i
Inverse distance alobs e 235 -0.0012 0.103 0.0083
weight
KrigingKes S -0.498 10.01 79.0
Inverse dlstance.al,pté oS (B339 -0.585 9.48 73.9
BR weight
BR-OC -0.1591 9.62 79.7
BR-Alkaline phosphatase -0.1591 9.62 79.7
MBC Kriging Kooy, 4.58 733 3771
Inverse dlstance.al,pté oS (B339 732 819 4907
weight
KrigingKes ,$ 1.935 35.24 950
Urease i E 3
Inverse dlstance.alwls O (B39 2 688 35.81 o71
weight
Urease-OC -0.232 39.25 1140
, KrigingSioe 8 0.588 51.90 2316
Alkaline ) .
phosphatase  INVErse distance aob .Se 305 1.204 48.85 1817
weight
Alkaline phosphatase-OC 0.074 50.44 2012
o Kriging s ,$ -0.083 1314 1.584
qtO> : ; .
Inverse dlstance.alwls O B39 0579 1453 2383
weight
Kriging Koo, 0.026 0.675 0.338
MBC/OC i : 5
Inverse distance alob .Se 23059 0.065 0.801 0.469

weight
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Figure 2- Map spatial variability for Ph (a), EC (b), OC (c), microbial respiration (d), microbial biomass carbon (e), urease
enzyme (f), phosphatase enzyme (g), metabolic fraction or specialbreathing (h) and MBC/OC (i) in Pasargad plain.
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Introduction: Soil quality as an important part from soil resource sustainability, consistently isinfluenced by
human activities.Today, the presence of accurate information about variability of soil quality properties is
considered more than ever to apply this information in economic modeling, environmental predictions, accurate
farming and natural resources management. Soil quality is defined as. “capacity of the soil to function, within the
ecosystem and land-use boundaries, to sustain biological productivity, maintain environmental quality, and
promote plant and animal health”; therefore, it is one of the most important factors in developing sustainable
land management and sustaining the global biosphere. The definition of soil quality encompasses physical,
chemical and biological characteristics, and it is related to fertility and soil health. Many indicators can be used
to describe soil quality, but it isimportant to take into account sensitivity, required time, and related properties,
than can be explained. Properties related to organic matter content, such as microbial respiration, microbial
biomass carbon (MBC) and enzymatic activity (urease and phosphatases) can be used as soil quality indicators.
They provide early information about mineralization processes, nutrient availability and fertility, as well as
effects resulting from changesin land use or agricultural practices (e.g. tillage or application of different types of
organic matter). In this context, biological properties have been used as soil quality indicators, because of their
relationship with organic matter content, terrestrial arthropofauna, lichen, microbial community (biomass or
functional groups), metabolic products as ergosterol or glomalin and soil activities as microbial respiration and
enzyme production. This study was carried out for evaluation the spatial variability of biological soil quality
indicators in wheat farms of Pasargad plain.

Materials and Methods: After reviewing the initial map of Pasargad, a total of 60 samples were provided
using a systematic grid square sampling pattern with 500x500 m over the 1200 ha area of Pasargad at surface
soil depth (0-30 cm). The characteristics of soil including organic carbon, pH, EC, micraobial respiration,
microbial biomass carbon , soil alkaline phosphatase and urease enzymes activity, ratio of microbial biomass
carbon to organic carbon (MBC/OC) andmicrobial metabolic quotient(qCO,) were measured and calcul ated.
Results were analysed with SPSS, Excel, GS', and ArcGIS sotwares. Summary statistics were calculated for the
60 samples including mean, maximum and minimum, coefficient of variation (CV), kurtosis and skewness. In
addition, Pearson correlation coefficients were calculated for untransformed data. For evaluation of different
interpolation methods of soil characteristics in Pasargad plain root mean square error (RMSE), mean bias error
(MBE) and mean absolute error (MAE) were used. We also constructed maps of the spatial distributions for each
individual variable using best interpolators including kriging, inverse distance weighting (IDW) and cokriging
methods.

Results and Discussion; The results showed that in the most cases the studied properties had too much
variation. Based on the coefficient of variation, pHand qCO,had the lowest and highest variations, respectively.
There was significant linear correlation between most of soil properties. From lognormal transformation was
used for normalization of EC and qCO,. Best model for single semivariogram of organic carbon, microbial
respiration, urease enzyme activity, microbial biomass carbon, qCO, and MBC/OC in the soil was spherical
model, for pH in the soilwas exponential model and for EC and phosphatase enzyme activity was gaussian
model. Also, the best interpolator for pH, EC, organic carbon, microbial biomass carbon, urease activity,
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gCO,and MBC/OC was kriging, for alkaline phosphatase activity was inverse distance weight, and for microbial
respiration was cokriging method. Amount of pH increased from north to south of Pasargad plain, but amounts
of EC and organic carbon were inverse of pH.The higher amounts of microbial respiration and urease activity
were observed at the south and east, respectively. The amount of phosphatase activity in the soil of Pasargad
plain was scattered, and wide area in the plain had the activity between 215-275 pg PNP/g.hr. The higher
amount of MBC and MBC/OCand lower amount of qCO,were observed at the west.

Conclusions. The bhiological soil properties were sensitive and rapid indicators of effects of soil
management. Generally, according to the spatia variabilitymap, the areas in the region are critical situations in
terms of biological indicators of soil. So the management techniques that are applied by farmers in these areas

have to be changed. The results of this study used in the improvement of regiona planning for sustainable
management of soil.
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