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INTRODUCTION |n Central Europe, disturbance to Norway spruce (Picea abies (L.)) stands has largely been attributed to droughts in
2018 and 2019 (Hari et al. 2020; Kornhuber et al. 2019). However, our understanding of forest soil responses to drought-induced tree
mortality is far from complete (Allen et al. 2015). For example, while tree canopy removal can cause increased air and surface
temperatures, forest floor and topsoil moisture levels often increase (Spuldk et al. 2021). In this study, we assess the significance of
different post-disturbance management conditions on forest regeneration and parallel effects linked with soil condition in three
representative forest types, i.e. clear-cut sites, disturbed forest with dead trees and living (healthy) uncut forest. The study was realised
under four “work packages”. Owing to the large dataset obtained for soil properties, this study focuses on soil enzymatic activity and soil
moisture dynamics.
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MATERIAL AND METHODS The design strategy ensured that each study locality included three treatments (living forest,
disturbed forest and clear-cut sites) with similar soil and meteorological conditions, the plots being established using the design of Fidler et
al. (2021). In 2021, study sites were established in two Bohemian (Bene$ov, Vilémov) and three Moravian (Vranov, Velka Bites, Cerna
Hora 1) spruce monocultures, the site list being expanded to include three new Moravian spruce monocultures (Cerna Hora Il, Vir,
Letovice) and repeat sampling at Vilémov in 2022. A more detailed description of the study localities is provided in Vichta (2022). At each
plot, soil samples were obtained using two sampling protocols. The first focused on vertical differences in soil enzymatic activity in the
forest floor and topsoil, with soil enzyme activity from C-hydrolases (C-cycle) and N-hydrolases (N-cycle) being determined using
fluorogenic substrates, according to Barta et al. (2014), and labile carbon levels in the soil determined by measuring POxC, according to
Weil et al. (2003). The second protocol established the vertical dynamics of soil water in the soil column and individual soil layers, the soil
water regime being measured using TDR or TDT sensors (EMS Kucera, Brno) at three depth profiles (10, 30 and 60 cm). The resulting
time series’ covered the period of rainwater replenishment (October to December 2021) and period of intensive vegetation growth (May to
July 2022). All tests were performed at a significance level of 5 % (i.e. p < 0.05) using the Statistica software package v.14.
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Benesov Vilémov  Velka Bites  Cemé hora  Vranov (SLP) Figure 2. Results of the Kruskal-Wallis test across all stand treatments, period of rainwater replenishment (left), period of intensive
. . . . . vegetation growth (right) and depths using soil moistur_e values (L = living forest, D = disturbed forest with dead trees, C = clear-cut sites;
Figure 1. Amount of labile carbon in the organic horizon for all stand treatments at all VB = Velka Bites, VR = Vranov, VIL = Vilémov, CH = Cerna Hora). Blue squares indicate wetness treatment for depth, yellow squares
localities in 2021. indicate driest treatment for depth. Red squares indicate significantly different means (at the 5% significance level) and white squares

indicate not confirmed differences in means. Squares with black cross are no-data periods.

RESULTS AND DISCUSSION There was a significant difference between the living and disturbed forests and the clear-cut site at
Vranov, with N-hydrolase activity being higher in the living and disturbed forest. At Cerna hora and Velka Bites, the amount of labile carbon
was highest in the living forest. For all other localities, there was no significant difference in C-hydrolase and N-hydrolase activity and the
amount of labile carbon between different forest stand sites. All sites showed a similar soil water content (SWC) distribution within the sail
column, with sites at the disturbed site having the highest SWC, followed by clear-cut sites and living forest sites. Overall SWC values for
the entire column were significantly different between clear-cut and living forest sites, however, with SWC being higher in the living forest at
Velka Bite$ and clear-cut sites at Vranov and Cerna Hora. According to Kopadgek et al. (2020), the impacts of forest disturbance on SWC
are particularly significant in the upper forest soil layer, a finding confirmed in our own study, with significant differences in SWC at 10 cm
depth at all localities.
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