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Cile projektu

Ve vybranych segmentech zhodnotit:

W n e

vyVvoj vlastnosti pud a jejich porovnani s okolnimi zemédélskymi pozemky,
biodiverzitu vybranych skupin organismu a jejich zmeén,

reakci dfevin na sucho a jejich perspektivu pfi plnéni pozadovanych funkci,
mozné ekonomicke benefity (hodnoceni metodou CBA).
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Sledované biokoridory

e v minulosti sledovane biokoridory z 90. let 20. stoleti
« stare vétrolamy (Bilé Karpaty, Znojemsko)

» mladeé biokoridory
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Co se délalo

Pedologicky pruzkum
Floristicka inventarizace
Dendrologicka Setreni
Mykologicky pruzkum
Entomologicky prizkum
Zoologicky pruzkum
Ekofyziologicka Setfeni
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Pedologicky pruzkum

o fyzikalni vlastnosti
» chemicke vlastnosti
e mikrobiologie

* obsah tézkych kovu

zopakovani analyz po
temér 30ti letech
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Dendrologicka Setreni

* méreni na trvalych vyzkumnych plochach
» vyhodnoceni pokryvnosti

vyhodnoceni mortality a rustu drevin
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Mykologicky prazkum

» sledovani plodnic a
specifickych symptomu na
transektu
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Entomologicky pruzkum

odchyt do zemnich pasti
sledovani dennich motylu
smykani vegetace
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Zoologicky pruzkum

* pobytoveé stopy a pfima pozorovani

* pouziti fotopasti
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Ekofyziologicka Setreni

* meéreni objemovych zmén kmene
* meéreni vodniho stresu
* vyhodnoceni fotosyntézy

dendrometr
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THIRTY YEARS OF GROWTH OF WOODY PLANTS
IN A BIOCORRIDOR ESTABLISHED ON AGRICULTURAL LAND:
CASE STUDY FROM VRACOV (CZECH REPUBLIC)

BOLESLAV JELINEK", LUBOS URADNICEK, TOMAS SLACH
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ABSTRACT

In the 1970s and 1980s. the concept of ecological networks was developed in the Czech
Republic. The first biocorridors were established on arable land in the beginning of the
1990s. One of them was the Vracov biocorridor. This paper deals with the growth and
development of trees on two permanent research plots in the period from 1993-2021. In the
biocorridor, repeated inventories of woody plants and monitoring of biometrical parameters
of trees and shrubs were carried out. The number of woody plants has been decreasing as the
level of stand canopy has increased. Moreover, mean heights and diameters of skeleton
(Quercus robur, Tilia cordata) and filling (Acer campestre, Prunus avium) trees and shrubs
(Cornus sanguinea, Ligustrum ovalifolinm) were compared. Under the given conditions, the
growth of these tree species can be positively evaluated.

Keywords: Biocorridor, tree inventory, tree growth, game damage, TSES

INTRODUCTION

The concept of a territorial system of ecological stability (TSES) of the landscape was
devcloped in the Czech Republic in the 1970s and 1980s in response to deepening problems
in agricultural landscapes. The aim was to use elements of vegetation to reduce the negative
impacts of human activity (e.g. declining biodiversity, increasing erosion, reducing soil
retention capacity), enhance ecological stability and ultimately create a harmonious
landscape (Budek ef al, 2012; Mackovéin, 2000).

Such a landscape should have been characterised by more stable and appropriately
distributed ecosystems in an intensively managed (used) landscape (Bucek & Lacina, 1984)
The Dbasis of TSES are biocentres and biocorridors (Budek ef al., 1995). Biocentres should
enable the long-term survival of organisms in the landscape, while biocorridors should
ensure their connectivity (L8w et al. 1995, Zimova et af.. 2002, Binova er al., 2017).

The idea of ecological networks is not specific to the Czech Republic and is being utilised
elsewhere in the world (Jongman, 2008). However, the foreign approach is different from
TSES. Abroad, biocorridors are mostly designed to connect reserves and national parks and
ensure migration (Bennett, 2003; Bennett & Mulongoy, 2006; Fabos & Ahem, 1996, Hilty

2022, Jelinek B. et al., published by Sciendo. This is an apen access article licensed under the Creative Commeons
ibution-NonC I ivatives 4.0 ional (CC BY-NC-ND 4.0)
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Abstract

includes a comparative overview with neighbouring farmland. Both mixed and undisturbed soil samples were
pory kapilarni (%)

collected in each of six vegetation zones to assess a wide spectrum of soil physics, hydrophysics, soil and
physical chemistry and biological soil properties. Biocorridor soils were typified by having a higher water

i o . retention capacity, porosity, aeration and soil carben stock, the latter being higher at lower depths. On the
péry semikapilarni (%) . 2 . i ) 3 5 .
e 675 other hand, biocorridor bulk density was lower, indicating progressive soil restoration under forest vegetation
cover. Slightly lower soil reactions in biocorridors did not confirm the hypothesis of soil acidification on
pory nekapilami (%) . 0.7 nutrient-rich soils forming substrates with a high base cation content. Biological activity, expressed through
I 5.2 respiration coefficients, was generally low due to unfavourable physical conditions (clayey or silty-clay
I substrates dominant), with lowest levels in biocorridors. Nevertheless, biocorridor soil microbiota displayed
Pk:Pn+s* s more effective utilisation of organic matter as a carben and nitrogen source, with lighter-textured soils . MENDELU
tending to show more effective organic matter utilisation after excluding the influence of land use. Our . &
results confirm biocorridors as an important landscape component contributing to both the stability and local . LESI"IICka

revitalisation of soil environments. . a d‘r-evafské
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Comparison of Rainfall Partitioning and Estimation of the
Utilisation of Available Water in a Monoculture Beech Forest
and a Mixed Beech-Oak-Linden Forest

Katefina Novcsadovi , JiF Kadlee -
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Abstract: Monoculture forests formed by Fagus sylovtica L. belong to one of the most sensitive forest
ecasystems, mainly at low altitudes. Cultivation of this specics in mixed stands should reduce its
sensitivity to drought in the veget
one pure-beech (ie., monoculture) and one heech-osk-linden (Le, mixed) forest. This research
was carricd outin Drahanskd vichoving in the Czach Republic in the perind 2019-2021. The tokal
precipitation was measured, together with its partitions ii.e., throughfall and stemflow), and the
crown interception was also caleulated. The tolal fores! transpiration was calculated from the values
measured on the samphe trecs. The valucs of cach rainfall partition and transpiration (and their
percentages) were compared. The rainfall partitions in the monoculture forest differed from those
in the mixed forest. While, on average, the annual percentages of the throughfall, stemflow and

m period, which is why we researched the water balance in
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crown est were 63%, 6% and 31%, respectively, these partitions.
it 1 ok, Compancnr 11 the mived forest were 76%, 2% and 22%, respectively. The crown Interception wwas greater in
the (1% of and (i, the sum of theoughiall

and stemflow) was yreater in the mixed forest (78% of precipitation). The greatest differences (in
each rainfall partition) between the monoculture and mixed forest were in the summer and winter.
The throughtall was geeater in the mixed forest (ca. 22% in the summer and ca. 12% In the winter),
and the stemflow was greater in the menoculture farest (ca. 66% in the summer and ca. 31% in
Ihe winler). The mean anaual lranspiralion was 318 (£52) mm in the monoculture and 451 (=381
mim in the mixed forest, i.c., about 99 (L63) mm more in the mixed farest than in the monoeu e
forest. The fanspiration, in comparisan with the effective precipitation, made up, on average, 7% of
the effective precipilation in the monoculture forest, On the sther hand, the Lratspieation seached
in 2019}, 74% (in 2020) and even 100% {in 2021) of the effective precipitation in the mixed
forest. Our results show that an oak-beech-linden mixed forest can manage water better than a
becch monoculture because mare precipitation leaked through the mixed forestonto the seil than
through the monaculture, especially via the throughfall in the summer. On the other hand, the
amount of water that transpired was greater in the mixed forest than in the monoculture, However,
the utilisation of the effective precipitation by trecs was very similar in the monoculture in all throe
years, while, in the mixed forest, the utilisation of the effective water by trees increased, which may
have been caused by the saturation of the deeper soil layers with water in the first bwo years of
measurcment. We can, Therefore, say that, at lower altitudes, it will be more suitable in the future
10 eultivate beech in mixed forests because of the assumed lack of water (mainly in early spring
and summer).

Keywords: rainfall partition; thraughtall: stemflow; crown interception; transpiration
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Abstract: Droughland high d. ds d s and shrubs in wind-
breaks and habitat corridors, where they are mure exposed 10w ifocty of extremieathit than
in the forest. This study utilised chlorophyll e I the leaf-level

processes of 13 wondy species (ypically planted in Czech habital corridors responded 1o the effecls
of naturally oceurring drought and their ability fo recover after rain. Linear electron flow (LTF)
responded anly weakly to the drought, indicating high levels of photorespiration. Trees and shrubs
inercascd the proportion of encrgy shich was dissipated in a harmless way (Pl during drought
and decreased the praportion of energy dissipated through non-regulated processes (@ya). Tn this
way, they redused processes potentially leading to the production of reactive oxygen species. All
spesics except Tilia cordela Mill. maintained high @ypey even after its release from drought. Titia
contats was potentially the most susceptible tree ta drought due to its low LEF and high ¢y, The
most drovght-resistant tree specics appeared to be Acer cairpestre L. and shrubs such as Prumis spincsa
1., Vilenam fentana 1, and Crataegus monogyna . These shrubs may be planted at the suany edges of
‘habitat corridors. The woody species identified as resistant to drought in habitat corridors may also
b considered ros

ant in a warming climale or suilable for planting in the urban enviroament which

is generally warmer and drier than in a forest

Keywords: Tabi d drought resistance;
Acer campesite L; Carpinies betslis L 1ilia cordate Mill

1. Introduction

Iabitat corridors, shelterbelts, and biocorridors are narrow strips of woody vegeta-
tion in an otherwise urban or agricultural landscape. They connect fragmented habita
allewing, for (he movement of plants and animals between them, They play a crucial role
in maintaining biediversity, facilitating gene flow, and enhancing ecosystem resilienee [1].
The importance of habitat corridors has been widely recognised in conservation biology, as
they can help mitigate the negative impacts of habitat fragmentation and climate change on
species populations [2], n recent years, scientific research has increasingly focused on the
ccalogical and functional roles of habital corridors, as well as on the faclors that influence
their cffectivencss [3,4]. This paper focuses on the assessment of various tree specics in the:
habitat corridory, especially with respect to drought.

Trees and shrubs in habitat corridors are exposed to multiple stressors. Drought is
ane of the most pronounced siess lactors in shelterbelts and the main. season for their
from the commonly excceds the reference

areall lcenses b/
4

(51
evapotranspiration [6]. While shelterbelts decrease the wind speed above the surrounding

Toresis 2023, 14, 1521 hitps
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Which parameters of woody biocorridors have a positive effect
on bird diversity in cultural landscapes?

casopis North-Western Journal
of Zoology, kvéten 2023
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Department of Zuolugy, Fishuries, Eydrobiology, and Apiculture,
Mendel University in Briw, Zempdel s 1, 61309 Bro, Czevh Republic
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Abstract. The inlensificalion of agriculture in Eurape led to the homogenizalian of the landscape, which had a negative impact on a
whole range of animal specics, Animals are often able to survive in agricultural landscapes due ta isalated close-to-nature habitals
(e.55., avenues, forest strips, or capses). Therefore, connecting these spatially isalated wondy habitats s important b maintain high
spueies diversity in agricultural landscapes. The strips of forest habitats (biocorridors) are impartant for vertebrates, inch irds,
and allow the flow of biotic information in the landscape. In our study, we focused on the eccurrence of birds in fourteen woody
biocorridors in the South Moravia Region in the Czech Kepublic. We monitored bird movement [requencies using camera traps
from Oxctober 2020 to une 2022, The monitored biacorridors were distributed across the landscape to well represent the region of
South Vioravia (including intensively used agricultural lowlands, highlands areas, or extensive agricultural landscapes at the foat of
the mounsing). Accurding o the resuls, species richness and frequency were pasitively associated with narron and long waody
Bocarridors, On the other hand, wide, Forest ke biocorsidors wore negatively sssociated with speeies richness and frequency. We
explain this surprising result by two main ccologieal processes: the effect of species paol on local (alpha) diversity and the effect of
cross-habital spillover of organisms. We also revealed thal forest bird species prefer wide biocorridors with mature stands and high
shadle-casting ability, Based on our results, we can canclucle that wondy biocarridors in intensively used cullural landscapes are able

to support the diversity of forest and non-forest bird species.

Keywords: bird diversity, foreststrips, corridons, forest habitat, migration, connectivity, spillover effect

Introduction

The configuration and composition of a landscape are some
of the most important determinants of the landscape
structure and connectivity functionality (Karimi et al. 2021).
In the Czech Republic, the landscape’s composition and
protection are defined using the lerritorial system of
ecological stability (15ES), which is part of Act No. 114,/1692
Coll. on nature and landscape protection. The landscape
component of the system is made up of local, regional, and
supra-regional landscape components, The European
Ecological Netwark, <onnected (o the supra-regional part of
the TSES in the Czech Republic, represents higher units of
Tandscape network prolection on a Furopean scale. The parts
of the system include biocentres (i.e., their con
enable the permanent existence of natural or close-to-nature
ecosystems), biocarridors (i.e, woody line elements), and
interaction elements. The system’s main goal is to preserve
and conserve the existence of wild species in the natural
andfor nearnatural landscape  components.  These
landscape components provide living space for wild animals
with the possibility of reproduction and migration (Liw
1995, Mackouein 2000). The strips of woody corridors, also
known as biocorridors, represent potentially important
Tabitats for many species of vertebrates, including birds, and
enable the flow of biotic information in the landscape. The
connectivity of forest fragments by waody biocorridors is
also crucial for forest plant specics' survival (Wehling &
Diekmann 2009). On the other hand, woody biocorridors as
linear elements do not have to be continuous along their
entire length but can be interrupted or possibly even divided
by anthropogenic or natural influence, such as a road or a
watercourse (Léw 1995). Moreover, due to their limited
influence on the light-demanding open habitat specialists,
they are repotted to insufficiently support this part of the

on and size

biodiversity ([ ess & Fischer 2001, Pedley & Dolman 2020),
Woody corridors usually do not create conditions for the
species’ long-term survival but enable species migration
between the biccenters, which they connect in an intensively
farmed and fragmented landscape. The functionality of these
clements s given by spatial parameters such as (he siructure
and shape ilsel, the widlh of the corridor, variabilily in the
interior-to-cdge ratio, and vegetation composition (Liwe
1995}

Birds living in agricultural landscapes are a suitable bio-
indicator group that can indicate the degree of degradation
or the degree of similarity of the woody biocorrider, for
example, with a forest habitat (Padoa-Schioppa et al. 2006).
Species in agricultural landscapes survive in a mosaic of
different habitats, which are connected by the movement of
the individuals (Haslem & Benett 2008, Faluig et al. 2011).
Linear landscape features such as hedgerows and tree lines
or woodland corridors are important factors in maintaining
the complexity and connectivity of agricultural landscapes
(Beier & Noss 1998, Pascual-Horlal & Saura 2006, Tiang el al.
2021). These features provide birds with additional
apportunitics for nesting and roosting, or possibly a place to
hide, and often allow forest and forest edge species to
expand their presence into the agricultural land {Wilson et
al.2017).

In this study, we monitored the accurrence of bird
species in fourteen woudy biocorridors of South Moravia
from October 2020 to June 2022 by capturing frequencies of
bird movement by camera traps, The study aimed to find
out a) which bird species and how intensively they use
woody biacorridors, b) which structural characteristics of
biocorridors have the greatest influence on the bird
community structure and richness, and ) which biacorridor
paramelers are important for the occurrence of a group of
forest bird specics. Evaluation of these objectives will allow
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