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Spatial Variability of Soil Organic Matter Content in Paddy Loamy and Sandy Soils
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Abstract

Information on the spatial variability of soil organic matter is very useful for precision agriculture. The
objective of this study was to investigate the status of spatial variability and spatial distribution patterns of soil
organic matter (SOM) in paddy soils with loamy and sandy textures found in northeast Thailand using geostatistics.
The researchers selected 5 study sites in Phra Yuen District, Khon Kaen Province. These were the areas of Dong
Yang En (loamy soil) and Ban Phai (sandy soil) soil series.The soil was collected at a depth of 0-15 cm at each site
using a non-aligned stratified sampling method in a 5x5 m grid in an area of 50x50 m”. A total of 500 soil samples
were analyzed for organic matter content in the laboratory. Basic statistics and geostatistics were employed to study
the variability, spatial variability, and spatial distribution patterns of soil organic matter. The results showed
differences in spatial variation and spatial distribution patterns of SOM among the study sites, even at sites of the
same soil series. The variations in SOM based on CV% were moderate (CV >18.95-33.42%) and high (CV >35.72%)
for the Dong Yang En and Ban Phai soil series, respectively. When geostatistics were applied, the best-fitting

semivariogram models for all study sites were the Spherical and/or Gaussian models, and judging by R® values
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(> 0.600), the models were good enough for the next step - spatial interpolation. The spatial distribution pattern
calculated from the Kriging interpolation was reliable (RMSPE% < 40) as the patch of soil organic matter is upon on
the effective range between a sample point. Thus, long continuous areas of cultivation had a higher variation. The
result also indicated that differences in the spatial variability and spatial distribution patterns of soil organic matter
varied according to the landscape, length of time farmed, and agricultural activities at each site.

Keywords: soil organic matter, fertility level, geostatistics, spatial variability
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Figure 1 Stratified systematic unaligned sampling in Phra Yuen district, Khon Kaen province. N1 and N2 represent
the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas of Bpi

and Don soil series.
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Figure 2 Semivariogram showing nugget sill and range parameters.
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Table 1 Showing variation of soil organic matter in 5 study sites using basic statistics.

Study Soil Min Max Mean ) cv Variation
; Status SD 3 Skewness

site series (OM%) (OM%) (OM%) (%) class

N1 0.65 212 1.26 Low-Moderate 0.3 23.77  Moderate 0.44

L1 Don 1.01 2.87 1.83  Rather low-Rather high  0.35 18.95 Moderate 0.99

L2 0.25 1.43 0.59 Low-Rather low 0.20 33.42 Moderate 0.9

L3 0.26 1.99 1.1 Low-Moderate 0.40 35.72 High -0.14

Bpi
N2 0.05 1.81 0.56 Low-Moderate 0.33 58.19 High 0.31

""N1and N2 represent the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas
of Bpi and Don soil series.
® Classified based on Soil Resources Survey and Research Division, Land Development Department (2005).

® Classified based on Sumner (2000).
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(R* = 0.600-0.960) zﬁﬂm"umﬁuﬂmitﬁlaLﬂu?\ummﬂuauéqu wufjﬂmmﬁmmmuﬁqmﬁ@ spherical model (R* =
0.818-0.894) A1 nugget/sill LisTasAt AL 39 EeT T uun AN aues Oliver and Webster (2014) Wudn
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ﬁwuvl,sjﬁiwﬁ’ummLLﬂiﬂiquﬁq‘ﬁuﬁzﬁammﬁmr’fﬂunﬂﬁuﬁﬁﬂm (nugget/sill = 0.04-0.14) duFUAN effective range
viseszezneiideyamalsUsresBuindag uAukifaadiniugiu - annsinmninusnluiuiigeausceng
euilszazmaiifeyanuudslsureddunie g luaukifiaudiusiuandellegszning 12-414 wns wazluge
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AaNNMFALUNILRLILNSNsEAnafE W Ined1eBeAudN Ut IR nugget/sill uaz range Ineld3ans
kriging  interpolation Lw'aLmmaﬂLm‘umamywmmmﬂ?mmﬂummm’lumum@mmuwumﬂm wugngluuunig
m.ﬁ'mmmwummﬂ?wm«aummmq“lumummnwmaﬂwmm ° (patches) uansnaflinnaan e s
21A184 patch azduulslmuszes effective range Iy lulsazunAns (Figure 3)

Table 2 Showing semivariogram parameters of soil organic matter in different 5 study sites using geostatisitcs

approach.
Effective V4 - %2 range Spaial
Study  Soll Nugget Sill Range Nugget )
; Model ) ) range of influence dependence R
site series (OM%) (OM%") (m) /Sill )
(m) class
N1 Gaussian  0.064 0.13 65.98 114.27  28.56-57.13 0.47 Moderate 0.900
103.49-
L1 Don Gaussian 0.040 2.09 239.02 413.98 0.01 Strong 0.960
206.99
L2 Spherical 0.001 0.03 12.44 12.44 3.11-6.22 0.02 Strong 0.622
L3 Spherical ~ 0.009 0.22 41.59 41.59 10.39-20.79 0.04 Strong 0.818
——  Bpi
N2 Spherical ~ 0.019 0.13 39.70 39.70 9.92-19.85 0.14 Strong 0.894

"N1and N2 represent the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas
of Bpi and Don soil series.

% Classified based on Oliver and Webster (2014).

Gaussian model; R’= 0.960 Gaussian model; R? = 0.900 Spherical model; R= 0.622
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Figure 3 Semivariogram showing relationship between semivariance and distance of different 5 study sites. (a)-(c)

showing sites N1, L1 and L2, respectively and (d)-(e) showing sites N2 and L3, respectively.
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Figure 4 Showing the spatial distribution pattern generated from Kriging interpolation of different 5 study sites.

(a)-(c) showing sites N1, L1 and L2, respectively and (d)-(e) showing sites N2 and L3, respectively.
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Table 3 Mapping accuracy of soil organic matter generated from kriging interpolation.

Study site’ MPE? MPE%” RMSPE® RMSPE%®
N1 0.00 0.00 0.26 20.44
N2 0.00 0.32 0.22 39.03
L1 0.00 0.20 0.27 15.01
L2 0.00 0.20 0.15 25.27
L3 0.00 0.31 0.20 17.84

"N1 and N2 represent the areas for rice cultivation < 5 years and L1- L3 represent the areas for rice cultivation > 30 years in areas
of Bpi and Don soil series.
# MPE = Mean Prediction Error / MPE% = Normalize Mean Prediction Error.

°* RMSPE = Root Mean Square Prediction Error / RMSPE% = Normalize Root Mean Square Prediction Error.
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