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Evaluation of spatial variability of some soil chemical and physical
properties in Foumanat Plain paddies using geostatistical methods
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Fig 1. The geographical location of the surveyed area
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Table 1. Descriptive statistics for the soil properties in paddy soils of Foumanat plain (n=45).
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Table 2. Parameters of variogram models for different soil properties (n=45).
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Fig 2. Isotropic variogram of the electrical conductivity (exponential model) (a), cation exchange
capacity (exponential model) (B), organic matter (spherical model) (C), pH (exponential model)
(D), clay (gaussian model) (E), silt (exponential model) (F) and sand (spherical model) (G).
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Table 3. Comparison between different spatial interpolation methods for the studied traits using
statistical measures.
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*,, Evaluation of spatial variability of some soil chemical and physical properties in Foumanat Plain pad-
dies using geostatistical methods
Applied Research in Field Crops Vol 31, No. 4, 2019 Page:7-9: 50-71(in Persian)

Introduction: Since soil is considered to be the most important source of nutri-
ents, understanding the spatial variation and geographical distribution patterns of
soil nutrients is crucial for the proper management and the proper application of
fertilizers. Nowadays, soil management based on spatial variability of soil proper-
ties is of paramount importance to achieve the desired crop yields (Bijanzadeh et
al, 2014). However, accurate estimates of soil properties in all areas are not time
and cost effective. Therefore, interpolation is a suitable solution to estimate not-
sampled areas. There are different techniques for predicting soil characteristics in
not-sampled areas such as geostatistics (Mohammadi, 2007). Therefore, this study
aimed to evaluate the physical and chemical properties of some soil paddy fields in
Foumanat, Guilan province using the geostatistical techniques.

Materials and Methods: The present study was performed in Foumanat plain
during two cropping seasons of 2013 and 2014. Soil samples were taken from 45
fields and geographic coordinates were recorded. Soil properties including electri-
cal conductivity, cation exchange capacity (CEC), organic matter, pH, clay, silt
and sand contents were measured. Interpolating of variables was investigated with
kriging (KG) and inverse distance weighting (IDW) methods with the power one
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to five. The best interpolation method was selected using evaluating statistics such
as mean absolute error (MAE), mean bias error) MBE (and root mean square error
)RMSE.(

Results and Discussion :The results indicated that electrical conductivity ,cat-
ion exchange capacity ,pH and silt fitted by an exponential model while two pa-
rameters of organic matter and sand along with clay were fitted by the spherical
and Gaussian models ,respectively .High determination coefficients for sand ,clay
and electrical conductivity were 0.83 ,0.95 and ,0.80 respectively .All the charac-
teristics investigated in this study had low skewness and kortusis coefficients .The
highest and least difference between the scores of skewness and kortusis were re-
spectively observed in soil clay and organic matter contents .According to the cal-
culated variograms ,electrical conductivity and sand exhibited a medium spatially
structured variability whereas highly structured variability was observed for soil
CEC ,organic matter ,pH ,clay and silt . The lowest nugget effect among the studied
variables was associated with CEC ,organic matter and sand .The results showed
that the IDW method provided more accurate and lower error estimates for CEC,
organic matter ,pH and silt in the study area as compared to the kriging method.
This finding corroborates with those of Hossein Alizadeh et a/ (2006) ,.who found
that the most accurate estimates for observations with small samples were pro-
vided by DWI method .Also ,there were not differences between the two methods
of IDW and kriging in terms of electrical conductivity ,clay and sand parameters.
MAE value for electrical conductivity ,cation exchange capacity ,soil pH and clay
content decreased with the increase in the power of DWI method .However ,soil
organic matter and sand content were the two characteristics whose MAE values
increased by raising the power of DWI method.

Conclusion :Overall ,the fertility of paddy fields was statistically different .Our
results indicated that the highest coefficient of variation) CV) (moderate diversity(
was related to electrical conductivity ,sand and clay ,which ranged from 15 to24

.%While the CV value for the cation exchange capacity ,organic matter ,pH and
silt was less than) 15% low diversity .(In the studied characteristics ,two types of
medium and strong structures were observed .In general ,the results of this study
can be used to estimate the fertility and physical and chemical characteristics of
rice farms . Therefore ,these results could help to adopt methods for crop improve-
ment including proper crop choice and site-specific fertilizer recommendations to
optimize the management of inputs and sustainable production.

Keywords: Geostatistics, interpolation, paddy, semivariogram, soil texture.
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