18th Carpathian Basin Conference For Environmental Science Szeged, 17-19 May 2023

becslése all, melyhez linedris vegyes modellt alkalmazunk, masrészt pedig tovabbi
szarazsagtlr6 &shonos mellék-fafajok, melyeket komplex mddon vizsgdlunk
(dendrokronoldgiai mutatok és stabil izotop vizsgalatok kombinalasa). Jelen
munkdnkban egy attekintést adunk az eddig elért eredményeinkrél és jovébeli
terveinkrél.

Dendroclimatological research projects in the Forest Research Institute of
University Sopron

Regional climate models project a fast temperature increase until the end of the 21st
century accompanied by an overall decrease in summer precipitation leading to an
increase of extreme drought events in the future. Increased drought frequency and
severity over the last decades already challenge the silvicultural concepts in Central
Europe. Droughts could trigger a long-term decrease in forest productivity, reduced
carbon sequestration or, ultimately, forest decline and mortality. Tree-rings preserve
an archive of past growing conditions but influenced by a complex interplay of various
climatic and environmental factors. Tree ring analysis can be used to quantify the
impact of climate change and droughts on tree growth and as an indicator of tree
vitality. In the Forest Research Institute of University Sopron, we conducted several
dendroclimatological studies since 2016 using standard statistical approaches (e.g.
drought growth indices) related e.g. to the black pine mortality event in the Keszthely
mountains or the comparative drought response analysis of Turkey oak and sessile
oak. Our current research activities focus on the future growth prediction of oak tree
species using linear mixed effect models and on drought-tolerant native secondary
tree species by applying a multi-proxy method by combining both dendrochronological
metrics and stable isotopes. Here, we present a synthesis of our achieved results and
future plans.

What happens under the mulch? Soil biology studies comparing different soil
mulching techniq
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In horticulture, an important question is how to keep rainwater and irrigation water
in the soil. A solution to this problem is to use different mulching techniques, which
can even increase the microbial activity of the soil. Little is known about the effects of
different mulches on soil life. Our study investigated the impact of three mulches, wool
mulch, agro-fabric, and straw, on an intensively irrigated sandy soil with low humus
content. We measured the effect of mulch-plant interactions on the yield of pepper
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(Capsicum annuum L.), the soil moisture, dehydrogenase-, §-glucosidase enzymes, and
labile carbon content during the growing season. We found that straw mulch
significantly affected yield and microbiological parameters. All three mulches
increased soil moisture compared to the control, but only the straw mulch showed a
significant difference. The highest levels of labile carbon were also observed with the
straw mulch, followed in decreasing order by agro textiles, wool mulch, and control.
For R-glucosidase activity, none of the treatments significantly increased the activity
level compared to the control. We found that wool mulch's R-glucosidase activity was
significantly lower than the control's. Similar to B-glucosidase activity, DHA was also
significantly lower in wool mulch than in the control. It can be said that mulch
materials help to retain soil moisture and also affect microbial activity. Furthermore,
the negative effect observed for wool mulch under intensively irrigated conditions
relates to the soil organic matter content and the good moisture retention capacity.
Since continuous irrigation did not allow the wool mulch to dry out and consequently,
air could not pass through to the soil, thus upsetting the air-water ratio, this was also
reflected in the yield and soil biological activity. In contrast, , with its faster
decomposing capacity, the straw mulch increased soil organic matter content, thus
increasing yields and microbial activity.

Mi torténik a mulcs alatt? Talajbioldgiai vizsgalatok kiilonb6z6 talajtakarasi
technikak 6sszehasonlitasara

A kertészetben fontos kérdés, hogy az egyre bizonytalanabb idGbeli eloszlasu
csapadékot és 6ntoz6viz mennyiséget hogyan tudjuk megérizni a talajban. Erre a célra
megoldast jelenthetnek a kilonboz§ talajtakarasi technikak (mulcsozas), melyek akar a
talaj mikrobidlis aktivitasat is novelhetik. Kevés informaciénk van arrdl, hogy a kiilonb6z6
mulcsanyagok, hogyan hatnak a talajéletre. Kutatasunkban harom mulcsanyag, a
gyapjumulcs, agroszovet és szalma hatdsat vizsgdltunk egy intenziven 6nt6z6tt, gyenge
humusztartalmd homoktalajon. Mértiik a mulcsanyagok és novények interakcidjanak
hatasat a paprika (Capsicum annuum L.) terméshozamadra, valamint a talajban a
nedvesség, dehidrogendz, R- gliikdziddz enzim, permanganat-oxidalhaté szén
mennyiségét a vegetacids id6 alatt. Azt tapasztaltuk, hogy a szalmamulcs szignifikdns
hatast mutatott, a terméshozam és a mikrobioldgiai paraméterek tekintetében.
Mindhdrom mulcsanyag novelte a talajnedvességet a kontrollhoz képest, viszont
szignifikdns kiilonbséget csak a szalma mulcsnadl észleltiink. A legmagasabb
permanganat-oxidalhatd szén szintet ugyancsak a szalma mulcsndl figyeltink meg,
azutan pedig csokkend sorrendben kovette az agrotextil, gyapjumulcs és a takaratlan
kontroll. A R-glikozidaz aktivitas esetében egyik kezelés sem novelte szignifikdnsan az
aktivitas szintjét a kontrollhoz képest. Azt tapasztaltuk, hogy a gyapju mulcs 3-gliikozidaz
aktivitasa szignifikdnsan alacsonyabb volt a kontrollhoz viszonyitva. A - gliikozidaz
aktivitashoz hasonldéan a DHA is szignifikdnsan alacsonyabb volt a gyapju mulcsnal, mint
a kontrollban. Elmondhaté, hogy a mulcsanyagok segitenek a talajnedvesség
megtartasaban, valamint befolyasoljak a mikrobialis aktivitast. Tovabba a gyapjui mulcs
esetén észlelt negativ hatds intenziven ont6zott korilmények kozott 6sszefliggésben van
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a talaj szervesanyag tartalmaval és a gyapjumulcs j6 nedvesség megtarté képességével.
Mivel a folyamatos 6nt6zés nem tette lehetévé a gyapjumulcs kiszaraddasat és ebbdl
kifolydlag a leveg6 sem tudott atjutni a talajhoz és ezzel felborult a leveg8-viz ardnya, ez
a terméshozamban és a talajbioldgiai aktivitdsban is megnyilvanult. Ezzel ellentétben a
szalmamulcs gyorsabb lebomlé képességével névelte a talaj szervesanyag tartamat, igy
novelve a terméshozamot és a mikrobidlis aktivitast.

Photogrammetric study of the erosional activity of the Zagyvarona slag heap and
its environmental impact
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From the 19th century until the mid-20th century, large-scale coal mining activity took
place in the Salgétarjan area. During the industrialization of the area, an iron
metallurgical processing plant was opened in the area of Zagyvaréna. The hazardous
waste from mining and smelting was deposited in the surrounding areas, which are
still exposed to erosion in the form of slag heaps in an unrecultivated state. Based on
the environmental geochemical findings in the surrounding areas of the slag heap and
the available historical records about it, it can be inferred that the slag heap probably
contains substantial amounts of heavy metals. This study seeks to analyze the
temporal changes in one of the slag heaps due to water and wind erosion and to
discover its impact on the surrounding environment.

In this study, we assessed the rate and dynamics of changes caused by erosion in the
slag heap during the studied period. To carry out the time series analysis, we used
scanned, digitized versions of archived analog aerial photographs from the Lechner
Knowledge Center. A 3D digital point cloud was created from the 1976 images and
compared with the 2023 UAV survey to study the erosion dynamics of the slag heap.
The morphometric analysis showed that nearly 24% of the volume of the slag cone
was lost during the studied period, which corresponds to an annual loss of nearly 600m
3 of material.

Samples from the side of the slag cone were subjected to X-ray fluorescence analysis
to obtain information on the major and trace element composition of the sediment.
The samples were also subjected to further particle composition analysis to study the
physical properties of the slag cone and to provide evidence of the effects of wind
erosion. Our results were compared with previously analyzed dust samples from
surrounding areas to demonstrate the environmental impact of the slag heap.
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