Application of polynomial regression for statistical evaluation of soil penetration resistance
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ABSTRACT


Penetration resistance is a characteristic index of soil cultivability, which shows the effect of soil taken against cultivation implement. Its extent is defined also as a relative parameter of soil density. 

In a long-term field experiment on soil management started in 1994 we examined the effect of five cultivation methods (direct drilling, discing, ploughing, loosening+discing, loosening+ploughing) on penetration resistance on brown forest soil of Gödöllõ. Penetration resistance was defined in four repetitions in every cultivation method to the depth of 70 cm, in 15 soil depths for every repetition.


The primary goal of the mathematical-statistical elaboration of the results is describing the compaction in every cultivation method, defining the depth of maximum soil density and comparing them.


Elaboration included the following steps:

1. Selection of three repetitions, which are the most characteristic of the given cultivation method based on graphical representation of measured data.

2. Reduction of incidental effects occurring in lines of data at random with calculation of moving average.

3. Fitting of four types of mono-variant polynomial regression to describe soil compaction:


polynomial regression of second degree (quadratic curve of effects),


polynomial regression of third degree,


polynomial regression of third degree without linear term,


polynomial regression of third degree without linear term and constant.

The best fitting was given by the last function.

Every fitting of regression was carried out in three different soil depths (30 cm, 45 cm, 60 cm).

4. Validation of the polynomial regression model and the results.

5. Estimation of maximum (depth) of penetration resistance and maximum values according to the polynomial regression, which describes the process of soil compaction in the best way.
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