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Changes in temperature and precipitation patterns that are predicted under scenarios
of global climate change will have profound effects on species diversity and forest
productivity resulting in alteration of the quality and quantity of detritus inputs to
soils. These changes can influence decomposition, thereby altering soil organic matter
(SOM) content and dynamics.
Our research Forest (founded in 1972) and our DIRT (Detritus Input and Removal
Treatments) Project (founded in 2000) effort to explore how changes in the quality
and quantity of detritus inputs affect biological activity but especially SOM content.
We studied carbon dynamics of a Northeast Hungarian deciduous forest that has been
subject to significant increases in temperature and decreases in precipitation and over
the last 4 decades. The decline in sessile oak stand, which was 71 % due to primarily
aridification increased the organic material to the soil, thus the organic carbon content
of soils also significantly (with 28 %) increased in the upper 25cm.
In the DIRT project, we studied how changed the carbon content of the Double Litter
(adding (by doubling) of leaf litter (DL)), No Litter (NL) and Double Wood (adding of
wood debris including branches, twigs, bark (DW)) in comparison with the control
treatment in the upper 25 cm soil layer over 12 years. DL was 10.9%, DW 6.1% higher,
while NL was 32.1% lower than control. According to variance analysis, there is a
significant difference between the groups. The results show that decrease in litter
production had a greater effect on soil carbon content than on its addition. Litter
production and climate change have been able to influence the carbon storage capacity
of the soil over a shorter period over a few years.

We carried out our research in an experimental Forest in northeastern Hungary. The
project area (27 ha) is located in the southern part of the Bükk Mountains at an
average altitude of 325 m (47°55’N; 20°26’E). The area has been protected and has
been part of the Bükk National Park since 1976. The mean annual temperature was 10
°C and mean annual precipitation was 553 mm.This forest (Quercetum petraeae-
cerris community) has had no active management since 1976 but has a legacy of
intensive forest management that occurred before that time. In this previously
coppiced forest, the sessile oak and turkey oak species that make up the overstory are
approximately one hundred years old. Soils are Luvisols.

ABSTRACT

SITE DESCRIPTION

RESULTS
Annual mean temperature and precipitation in the research site in
Síkfőkút between 1960-2014, based on the data of CARPATCLIM (High-
resolution database of the Carpathian Region)

There was a significant increase in mean annual temperature especially the last two
decades. The number of wet days, defined as days when the minimum precipitation is
above 20 mm, was significantly lower between 1979 and 1994 than between 1953 and
1979. At the same time, there also was a decrease in mean annual precipitation.
(Fekete et al. 2017)

The long term changes in the Forest Aridity Index

Oak decline
A significant loss of trees was detected in
many regions of northern hemisphere at
the end of the 1970’s and in 1980’s, and
both direct and indirect effects of climate
change are suggested as causes. In
Hungarian mountains and hills, sessile
oak (Quercus petraea) is a dominant
species but has shown the greatest
decline over the last few decades.

• wilt on the top
• smaller leaves
• earlier leaf fall

The number of the sessile oak trees in the basic hectare at two measurement time

Only 37% of trees surveyed
and tagged in 1973 remained
alive in 2014; 63% died, and
the ratio of tree biomass to
shrub biomass decreased
substantially during the past
41 years, from 50:1 in 1973 to
23:1 in 2014. Including new
tree establishment, the total
number of trees still decreased
by more than 40%. The most
significant mortality (71%)
was detected in Quercus
petraea, compared to 17% for
Quercus cerris. (Kotroczó et
al. 2007)

The amount of soil carbon per hectare in our research Forest in 1974 and 2014

According to our estimate the 25% of fallen dead trees
was recovered as soil organic matter (SOM), 38% was
still on the forest floor as coarse woody debris (CWD),
and 37% was respired to the atmosphere or was still in
the soil as undecomposed roots.

Total ecosystem C content in the Síkfőkút Forest in 1973 and 2014, calculated by 
summing vegetation, soil, and CWD measurements (Fekete et al. 2017) 

The drier and warmer climatic climate has led to considerable tree
degradation, which significantly increased the carbon content of the
soils in the examined area, but reduced the carbon capture capacity
of the forest in wood material, as it had a lower biomass expansion
than expected. The death of oaks increased inputs of coarse woody
…..debris to the surface of the soil, much of which is still
identifiable, and caused an increase of 15.5%, in the top 1 m of soil.

Stability of this fresh organic matter input to surface soil is
unknown, but is likely to be low based on the results of a collocated
woody litter decomposition study. The effects of a warmer and drier
climate on the C balance of forests in this region will be felt for
decades to come as woody litter inputs decay, and forest growth
remains impeded.

CWD: downed coarse woody debris
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