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Introduction
• Soil organic matter (SOM) is an

important component of the
agroecosystems and it is known as a
vital ecosystem service.

• Several methods are used to determine
the organic matter content of the soils,
such as Walkley and Black and
Colorimetric methods which are based
on combustion. On the other hand, in
recent years, new approaches like soil
spectroscopy have been developed.
Each method has its own advantages
and limitations

• NIRS is a non-destructive analytical
method for characterization and
quantification of chemical and physical
properties of materials that is fast and
easy to use.

• It is necessary to know the difference
between laboratory reference methods
and new spectroscopy approaches in
order to provide comprehensive
knowledge about soils at a low cost,
with acceptable reliability, and in a
timely manner.

Aim of the study
• the objective of this study is to use

Near-Infrared Spectroscopy to estimate
soil organic matter content and
comparing its results with a traditional
method which is commonly used for
soil organic matter estimation named
Turin, in an arable land.
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CONCLUSION 
• In this study, we compared two methods of which one is based on standardized analytical

techniques called Turin and has been used commonly to estimate soil organic matter.
Another one is based on soil spectroscopy (NIR spectroscopy technology) and is a non-
destructive analytical method for characterization and quantification of chemical and
physical properties and used for measuring soil properties recently. Comparing these two
methods showed, higher level of SOM by NIR technology than the Turin method. According
to our statistical analysis, there is a significant difference between the results of these two
methods. Based on this result we can conclude better or local calibration is needed.
However the NIRS can be good but not in a global way.

Material and method
• The study site is a small cropland with

six different tillage systems and three
replications located at the Józsefmajor
experimental and training Farm (JETF)
of MATE University (Fig 1).

Sampling
• The sampling was performed in 24

plots with a size of 13m×180m and a
soil depth of 0-10 cm.

• Three points were selected randomly
on each plot, the 3 soil cores per plot
were combined into a mixed sample so
that finally 24 soil samples were
available for the whole area.

Fig. 1. Location of the study area in Hungary Acknowledgment:
Supported by the Stipendium Hungaricum Scholarship (Tempus Public Foundation).

Methodology
We used two methods to estimate soil organic matter
content:
 The Near-infrared spectrometry (Wavelength Range:

1300-2600 nm MEMS (micro-electromechanical systems)
technology) with an agro-care scanner device (Fig 2). This
technology is a robust method that requires little soil
preparation (e.g., removing roots and stones).

 Turin method a traditional laboratory method for
estimation of soil organic matter.

Data Analysis
F-test was used to compare standard deviations of samples
which applied in Statgraphics 18.

Figure 2. The Soil Cares soil scanner 

and its use for soil measurement

Result
Table 1 shows summary statistics for the two samples of data. According to this table, standardized
skewness and kurtosis (which can be used to determine whether the samples come from normal
distributions) are within the expected range of -2 to +2 indicating the normality of the two sets of
data.

SOM (Turin result) SOM (NIR results)

Count 24 24

Average 3.1 3.48

Median 3.1 3.5

Standard deviation 0.49 0.28

Coeff. of variation 15.8% 8.14%

Minimum 2.2 2.9

Maximum 4.1 4.2

Range 1.9 1.3

Lower quartile 2.8 3.35

Upper quartile 3.3 3.55

Interquartile range 0.4 0.2

Stnd. skewness 0.4 0.76

Stnd. kurtosis -0.2 1.1

Table1. Summary Statistics of SOM prediction 

by 2 different methods unit

Turin NIRS

Standard 

deviation
0.496457 0.283866

Variance 0.246469 0.0805797

Df 23 23

Table 2. Comparison of Standard Deviations of the two 

sets of samples

The result of the comparison between the
two groups of data is also shows in fig 3. In all
treatment NIRS shows higher SOM content
except for Disking (D). Also Ploughing (P) and
Disking (D) had lowest and highest SOM
content respectively.

According the result, there is a statistically significant difference between the standard
deviations of the two samples at the 95.0% confidence level. Also, since the computed P-
value is less than 0.05, we can confirm a significant difference between the two groups of
SOM estimation.

Fig 3. Comparison of mean of the two 

sets of samples

D: Disking, SC: shallow cultivation, Nt: No tillage, DC: Deep cultivation, 

P: Plaoughing, L: Loosening
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