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Introduction
Examination of the effects of different nutrient management practices on soil is very
important, because the changes in soil parameters are the result of long-term processes.
For studying the effects of different fertilization methods, the long-term experiments
provide excellent opportunities. Climate change and the possible solutions for stopping it
are important questions of research and agriculture. Contribution of the agriculture to the
climate change is 10-12%, but the decrease of the greenhouse gas emission of this sector
is very important. The soil is one of the largest carbon reservoirs. The soil respiration (the
flow of CO2 into the atmosphere) is the major component of the element circulation of
the Earth, thus it plays an important role in climate change. Soil respiration is primarily
determined by the physical and chemical properties of the soil. The nutrient supplying
methods of agricultural lands have strong effect on soil, depending both on the soil type
and on the duration of the treatment. It is expected, that global warming will have an impact
on soil respiration and has a positive feedback. For complex evaluation it is very important
to understand soil respiration process and its connections with other soil properties (Reich
and Schlesinger, 1992; Jensen et al., 1996; Hanson et al. 2000; Fang and Moncrieff, 2001).
Materials and methods
The research was conducted in Westsik’s crop rotation experiment and in the sewage
sludge compost experiment at the city of Nyíregyháza (Hungary). The Westsik’s crop
rotation experiment represents the classical farming systems of Eastern Hungarian
Region, which is appropriate for studying long-term effects of different nutrient supplies
(straw, farmyard and green manure) from 1929. The small-plot sewage sludge compost
experiment was established in 2003. The aim of the research was to study the effect of
different fertilization methods on soil respiration and the possible correlations between
soil physical, chemical properties and the soil carbon-dioxide emission. Measurement
of soil respiration was done by LCi-SD type portable CO2 measuring equipment, which
measured the CO2 concentration parallel with soil temperature. Measurements were
carried out in 2017 in rye, in three replicates. Statistical analysis of data was carried out
using the one-way ANOVA test and correlation analysis. The means were compared with
Tukey’s test.
Results and discussion
The intensity of soil respiration was the lowest in the control, and it was significantly
higher in the other studied crop rotations (Figure 1). The highest soil respiration was
measured in the sewage sludge compost treatment. The organic matter content of soil also
increased in all studied treatments except in the control. So the organic matter treatments
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had a significant effect on carbon dioxide emission of soil, thereby the intensity of soil
respiration increased. However, the different type of organic matter added to the soil
resulted in different CO2 efflux of soil. The organic matter input also had a positive effect
on the chemical (pH) and physical properties (bulk density) of soil. Strong correlation
was found between the soil respiration and other studied soil properties (organic matter
content, pH, moisture content).

Figure 1: Changes in soil respiration by the effects of different nutrient supplies in 2017

Conclusions
As expected, there was a significant effect of different fertilization methods on soil
respiration and there were correlations between the rate of soil carbon-dioxide emission
and some measured physical and chemical soil properties. In the treatments, in which
the soil was treated by organic matter, the CO2 emission of soil was higher. This could
indicate greater microbial activity, which can result in high quantity of available nutrients
for plants. In the future further tests and calculation of exact carbon balance are required
for understanding soil respiration processes and for increasing the quantity of carbon
stored in the soil.
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