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1 wƻƭŜ ŀƴŘ ǊŜƭŜǾŀƴŎŜ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊŀōƭŜ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ 

The main role of this deliverable in the middle of the project is to inform other project partners 

about biodiversity value of areas of SRC localities. Presented data enriched by recommendations for 

site managers can lead to increasing biodiversity value of these areas which can have positive effect 

to nature and to communication with environmental authorities and public. 

2 wŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ 

DAPHNE Institute of Applied Ecology is responsible for gathering and evaluation of data needed for 

assessment of impact SRC localities on biodiversity. 

3 ¢ŀǎƪΣ ǇǊƻōƭŜƳ ŘŜŦƛƴƛǘƛƻƴ ŀƴŘ ǊŜǎŜŀǊŎƘ ƻōƧŜŎǘƛǾŜǎ 

Fast-growing trees are more competitive over native plants and therefore they have led to increasing 

concerns regarding their adverse effects on biodiversity. The real assessment of impacts on biodiver-

sity needs to be elaborated. The data from biodiversity may provide baseline for this assessment. In 

some cases the assessment needs to be done before any SRC plantation may be established as it is 

requested by environmental authorities. 

Also the availability of specific information about the effect ƻŦ 5п9¦Ωǎ {w/ Ǉƭŀƴǘŀǘƛƻƴǎ on biodiversity 

is essential for communication strategies, because in most cases the new, visible activities in the 

landscapes, that are yet unknown to local residents, are commonly rejected by the public. 

To gather and evaluate appropriate data is the main goal of the project task T 1.3 - Environmental 

impact assessment and monitoring. 

As it is not possible to cover all aspects of biodiversity, the representative species groups ς plants, 

birds, amphibians, butterflies and beetles ς were chosen as main objectives of research. Additional 

research objectives were specimens that can be easily determined in the field like mammals, reptiles 

or insects. They were minimally classified at the taxonomic order level. 

4 ¢ƘŜƻǊŜǘƛŎŀƭ ōŀŎƪƎǊƻǳƴŘΣ ǎŎƻǇŜ ŀƴŘ ƭƛƳƛǘŀǘƛƻƴǎ 

The status of the biodiversity is the key factor needed for understanding the impact on the nature. It 

can be evaluated on landscape level or on species level. In the scope of the present project, the spe-

cies level is used because it offers detailed information needed for such dynamic ecosystem like fast-

growing tree sǇŜŎƛŜǎΩ plantations.  

Data collection is done by regular monitoring of important parts of biodiversity in SRC localities. 

Monitoring all SRC localities for all species groups is limited by expert and time capacities. All locali-

ties are surveyed by Inventory monitoring, covering plants and selected, easily determined speci-

mens of different species groups. Reference monitoring for birds, amphibians, beetles and butter-

flies is done on selected representative localities with reference control samples outside SRC locali-

ties. 
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5 wŜǎŜŀǊŎƘ ŘŜǎƛƎƴ ŀƴŘ ƳŜǘƘƻŘǎ 

By Inventory monitoring information on the overall status of biodiversity is gathered on 74 SRC local-

ities in the season 2018 and on 84 localities in 2019 (See map 5.1). Monitoring uses the method of 

repeating biotope mapping, described in Catalogue of biotopes of Slovakia (Stanová 2002), where 

the presence of all vascular plant species is recorded passing through transect over whole area of 

every SRC locality. For each plant species, the abundance in Tansley scale (1 = less than 1%, 2 = over 

1% and less than 50%, 3 = over 50%) is also recorded. On the same transect the recordings of pres-

ence of specimens of additional species groups; mainly mammals, reptiles, insects and molluscs are 

collected. Data from inventory monitoring is entered in a specific MS Access database system. 

 
Map 5.1: SRC localities of Inventory monitoring. 73 in season 2018 and 10 added in 2019. 

 

The main purpose of reference monitoring is to find out the differences between SRC localities and 

their surrounding reference biotopes, allowing assessing the status of biodiversity in the area. It is 

done for 4 animal species groups: birds, amphibians, butterflies and beetles. For each of the animal 

species groups, the representative SRC localities were selected on the basis of occurrence of neigh-

bouring biotopes, of the type of prior land use before plantation and of the suitability for a particular 

species group (See maps 5.2 ς 5.5). For each selected SRC locality at least one transect within the 

area of SRC and at least one transect per neighbouring biotope were defined as reference or control 

samples. The geographical position of transects is recorded by GPS. Data is entered in spreadsheets 

and then imported into the information system which is based on MS Access and was developed 
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specifically for the task. Each record consists of information on the visit (locality ID, transect ID, date, 

mapper name) and of basic information on species occurrence (taxon name, character of occurrence, 

abundance). 

            

 
 

            

 

Each species group has its own methodology for data gathering: 

 Birds ς All selected SRC localities (map 5.2) were visited at least 3 times per year: one visit in the 

winter season from December till February, and two visits in nesting season from April till June. Each 

SRC locality was monitored by passing defined transect within the area of SRC locality and within the 

neighbour biotope as reference control sample. All visual and acoustic activities of bird species were 

recorded. In some cases, bird species in surrounding biotopes were recorded which can potentially 

occur in SRC localities. 

 Amphibians ς Each selected locality (map 5.3) was visited minimally 3 times per year, two visits 

in period March-June, and one during July-September. Minimal length of both transects (within the 

SRC field and in reference control biotope) is 400 m and the width is approx. 5 m. Passing the way of 

Map 5.2: SRC localities for reference monitoring of 
bird species (14 localities in 2018, 1 added in 2019) 

Map 5.3: SRC localities for reference monitoring of 
amphibians (8 localities in 2018, 1 added in 2019) 

Map 5.4: SRC localities for reference monitoring of 
butterflies (8 localities in 2018, 1 added in 2019) 

Map 5.5: SRC localities for reference monitoring of 
beetles (8 localities in 2018, 1 added in 2019) 
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defined transects all visual and acoustic activities of amphibian species were recorded. Each transect 

was visited in day and also in night time. 

To cover more amphibian species traps and sound recorders were installed in the last season. Traps 

were 15 m long foil barriers with a plastic tub at the end. Caught individuals were recorded and 

freed. 

Installed sound recorders were helpful for capturing of nocturnal activities of amphibians within SRC 

localities as well as activities of amphibians in peripheral biotopes. Recorded sounds were analysed 

with the help of Audacity software. (https://www.audacityteam.org). 

 

 Butterflies ς Each selected locality (map 5.4) was visited 3 times within period from April till Sep-

tember. Transect within the area of SRC locality and also in reference control neighbouring biotope 

were passing by zigzag method observing activities of butterfly species. Individual specimens were 

caught by entomological net and after determination and recording they were freed. 

 Beetles ς Each selected locality (map 5.5) was visited 4 times within the period from April till 

October. For monitoring were used standardized inventarisation rules according Ministry of Envi-

ronment, Land and Parks, Victoria, BC, Canada, 1998.  

 Terrestric species were hunted with a sweep net (perimeter 35 cm), 

with beating nets (100 cm), by using leaf litter sieves and by catching 

individuals.  

Ground traps were used for epigeic species of beetles (see schematic 

image of a trap). 10 traps were placed, one every 10 m of the transect. 

They were checked 2-3 days after installation.  

Endangered, protected and easily determined species are immediately 

freed after determination. Other species are determined in laboratory 

with a help of microscope. 

  

Figure 5.1: Example of trap for amphibian species in locality S8a Figure 5.2: Sound recorder  

Figure 5.3: Beetle trap schema 
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6 wŜǎǳƭǘǎ 

All data from last two seasons collected in the field is stored in the information system created for 

this purpose. Part of this data is published on the webpage http://daphne.sk/d4eu/mon2019.php to 

be visible for project partners and experts. 

Following tables show overview of collected data from last two seasons: 

inventory mapping 
# localities # visits transects km # species records # species 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

plant species records 74 84 76 87 114 126 2492 3141 310 341 

animal species records 74 81 76 87 101 0* 715 280 102 42 

*together with plants mapping 
          

 
          

re monitoring 
# localities # visits transects km # species records # species 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

birds 14 15 26 32 99 145 966 1010 100 95 

amphibians 8 9 34 111 86 148 157 284 9 8 

beetles 8 9 32 36 27 30 978 1326 202 228 

butterflies 8 9 54 62 28 31 380 431 37 41 

 

In the following, the data overview is given for each of the different species groups divided into their 

specific sections. 

6.1 .ƛǊŘǎ ό!ǾŜǎύ 

In total 109 different bird species were recorded in the period of two seasons. 40 of them were from 

SRC localities, 70 from control transect biotopes and 103 species were found in surrounding bio-

topes. The higher number of species in areas out of SRC localities is because these areas covered 

different types of biotopes (fields, shrubs, grasslands and ruderal).  

Figure 6.1.1 shows the number of bird species in SRC localities and their reference controls of differ-

ent biotopes (number of birds with nesting activities are in pale color). In some cases the number of 

bird species is higher in SRC localities than in control arable fields.  

The next figure 6.1.2 displays the same number of bird species but it zooms to the records from SRC 

localities only. It shows that birds were recorded in all localities, except R8a which is surrounded by 

natural biotopes, and birds with nesting activities were recorded on most of the SRC places. 
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Figure 6.1.1: Number of bird species in SRC localities and their reference control biotopes. 
 

 

Figure 6.1.2: Number of bird species in SRC localities only. 

 

The number of recorded characteristics of occurrence is demonstrated in figure 6.1.3 with the re-

spective number of bird species in SRC localities and in reference control areas. A similar value of 

probable and proved nesting characteristics in both control and SRC localities indicates the value of 

SRC localities.  Probable and proved nesting activities were observed for 7 bird species (Alauda 

arvensis, Carduelis cannabina, Lanius collurio, Lullula arborea, Motacilla flava, Passer montanus 

and Phasianus colchicus). 
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Figure 6.1.3: Number of records of character of occurrence of bird species in SRC and Control localities. 

6.2 !ƳǇƘƛōƛŀƴǎ ό!ƳǇƘƛōƛŀύ 

In SRC localities, in their reference control neighbor biotopes and in the periphery, all 8 amphibian 

species were recorded which can potentially occur in this region.  Six of these species were observed 

directly in the area of SRC localities: Bufo bufo, Bufo viridis, Hyla arborea, Pelobates fuscus, Pelophy-

lax esculentus, Rana dalmatina. All of them are species of national importance, and four, in bold, are 

of European importance. Table 6.2.1 shows the number of identified species and the number of rec-

orded individuals (in brackets) in all monitored localities, in their reference control biotopes and in 

the periphery: 

  2019 2018 

Locality in Control in Periphery in SRC in Control in Periphery in SRC 

M1 1 (3) 3 (1012) 7 (1089) 0 3 (1018) 2 (4) 

M2b 1 (1) 4 (78) 4 (40) 4 (5) 5 (666) 3 (51) 

M3a 0 (0) 1 (3) 2 (9) 0 5 (38) 4 (84) 

R13 1 (1) 3 (2026) 0 (0) - - - 

R5 0 (0) 1 (3) 1 (1) 0 1 (1000) 2 (5) 

S1 0 (0) 4 (722) 2 (3) 0 1 (3) 1 (1) 

S4 0 (0) 1 (3008) 3 (156) 0 0 3 (8) 

S8a 0 (0) 3 (2010) 2 (3) 1 (1) 3 (22) 0 

T1 0 (0) 2 (4011) 0 (0) 0 1 (1000) 0 
Table 6.2.1: Number of amphibian species and individuals, in brackets, in season 2018 and 2019. 
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 Figure 6.2.1: Number of records of amphibian species in SRC localities, their reference controls and perifery. 

 

From the above table and figure 6.2.1 it is evident that presence of amphibian species in SRC locali-

ties dominates over their reference samples. Only one exception is locality R13 which was monitored 

only in season 2019 and it was densely overgrown by vegetation which made impossible visual ob-

servation and installation of the trap. Locality T13 is also without any amphibian species, but they are 

missing also in reference control area. This locality is a good example of not suitable biotope for am-

phibian species, because neighbor water channel is very often without water and soil is too hard to 

be used as shelter. Localities rich in amphibians very often contain some water pond or wetland de-

pressions. 

In the figure 6.2.1 is also visible, that season 2019 was more suitable for amphibian species than the 

season 2018. 

6.3 .ǳǘǘŜǊŦƭƛŜǎ ό[ŜǇƛŘƻǇǘŜǊŀύ 

In the last two seasons, in total 41 butterfly species were recorded in SRC localities and in their refer-

ence control biotopes. 39 of them were observed also in SRC localities and 3 species only in SRC lo-

calities. Most of the butterflies adopt the SRC localities as a habitat for their entire life cycle. This 

means that their feeding plants occur in these areas and that all their life cycle stages can be ob-

served here. One of these species, the large copper (Lycaena dispar), is a species of European im-

portance. 

Table 6.3.1 shows the numbers of identified species and of recorded individuals (in brackets) in all 

monitored localities and in their reference control biotopes.  

The following figures 6.3.1 and 6.3.2 are graphical interpretations of the table 6.3.1 with additional 

visualization of the amount of species spending their whole lifecycle in the respective locality. 
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  2018 2019 

Locality field grassland shrubs SRC field grassland shrubs SRC 

M1 6 (6)     10 (16) 6 (22)     23 (72) 

M11a -  - - -   21 (77)   20 (51) 

M2b 4 (5)     11 (24) 4 (5)     14 (49) 

M6   26 (105)   16 (35)   26 (138)   16 (60) 

R7a   26 (114)   26 (40)   27 (100)   20 (88) 

R8a   32 (139)   20 (37)   32 (160)   20 (81) 

S4 6 (8)   16 (50) 22 (51) 6 (12)   16 (75) 32 (240) 

S8a 4 (4) 29 (92) 15 (27) 22 (34) 4 (5) 30 (183) 15 (41) 12 (36) 

T3 7 (8)   29 (87) 23 (29) 7 (14)   29 (121) 23 (56) 

Table 6.3.1: Number of butterfly species in season 2018 and 2019. 
 

 
Figure 6.3.1: Number of butterfly species in all localities. 

 

 
Figure 6.3.2: Number of individuals of butterfly species in all localities. 
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Data in table 6.3.1 and their graphical interpretations explain that SRC localities are more suitable 

biotopes for butterfly species than arable fields, but are less suitable than natural biotopes like grass-

land or shrubs. The smallest amount of butterfly species observed in SRC localities (S8a) was proba-

bly caused by shading due to the dense canopy closure of the older poplar SRC stand. 

6.4 .ŜŜǘƭŜǎ ό/ƻƭŜƻǇǘŜǊŀύ 

In the last two seasons, in total 228 species of beetles were recorded in SRC localities and in their 

reference control biotopes. 207 of them were observed in SRC and reference localities and 21 species 

only in SRC localities. Two of these species, Meloe violaceus and Meloe proscarabaeus are species of 

national importance. But they were recorded only in reference control grassland biotopes. 

Table 6.4.1 shows the number of identified species and the number of recorded individuals (in brack-

ets) in all monitored localities and in their control biotopes. The following figures 6.4.1 and 6.4.2 are 

graphical interpretations of the table 6.4.1. 

 

  2018 2019 

Locality field grassland SRC field grassland SRC 

M1 5 (50)   20 (150) 11 (52)   56 (292) 

M11a  - - -   68 (309) 78 (364) 

M2b 5 (45)   23 (214) 9 (46)   58 (308) 

M6   146 (696) 96 (539)   153 (1209) 106 (598) 

R7a   110 (629) 110 (536)   122 (595) 122 (481) 

R8a   87 (399) 65 (196)   98 (365) 75 (219) 

S4 14 (95)   57 (390) 17 (53)   123 (696) 

S8a 6 (68) 94 (481) 54 (404) 11 (104) 107 (477) 70 (392) 

T3 4 (50)   27 (283) 9 (65)   33 (194) 
Figure 6.4.1: Number of coleoptera species in all localities. 
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Figure 6.4.1: Number of different coleoptera species in all localities. 

 
Figure 6.4.2: Number of individuals of coleoptera species in all localities. 

 
From table 6.4.1 and subsequent figures is visible that SRC localities are more suitable biotopes for 
Coleoptera species than arable fields, but are less suitable than natural biotopes like grassland. Only 
one exception is in SRC locality M2b where there are higher numbers for SRC locality, because the 
respective control biotope has been degraded grassland. 

6.5 tƭŀƴǘǎ 

The total number of identified plant species in all SRC localities in last two seasons was 406. All spe-

cies were divided into groups according to their affinity to natural, semi-natural and artificial bio-

topes. The 6 main groups of plants were identified: Invasive, neophyte, ruderal, endangered, pro-

tected and other (Medvecká et al. 2012).  The Venn diagram in figure 6.5.1 shows numbers and 

combinations of different plant 

species groups. 

15 invasive, 30 neophytes and 

106 ruderal plant species are 

considered as plants (114 in to-

tal) of artificial biotopes. 

31 endangered, with 5 nationally 

protected plant species, and the 

ǊŜǎǘ нсм άƻǘƘŜǊέ species (292 in 

total) are representatives of nat-

ural and semi-natural biotopes. 

  

 

 
Figure 6.5.1: Numbers of plant species in different species groups and their combinations 
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Figure 6.5.3: Number of SRC localities in different categories ƻŦ ŀōǳƴŘŀŎŜ ƻŦ αƴŀǘǳǊŀƭά ŀƴŘ αŀǊǘƛŦŎƛŀƭά Ǉƭŀƴǘ ǎǇŜŎƛŜǎ 

The percentage of the abundance of different plant species is shown in figure 6.5.2 Data includes 

both seasons, 2018 and 2019, and all investigated SRC localities. 

Figure 6.5.2: Abundance of plant species types in season 2018 and 2019. 

 

 
From figures 6.5.1 and 6.5.2 is visible that ŀƭǘƘƻǳƎƘ ǘƘŜ ƴǳƳōŜǊ ƻŦ άartificialέ Ǉƭŀƴǘ ǎǇŜŎƛŜǎ (114) is 
much lower than ƴǳƳōŜǊ ƻŦ άnaturalέ Ǉƭŀƴǘ ǎǇŜŎƛŜǎ ό292) the overall average abundance is in favor 
ƻŦ άŀǊǘƛŦƛŎƛŀƭέ ǎǇŜŎƛŜǎΦ 

The following bar charts show number of SRC localities with different percentages of άƴŀǘǳǊŀƭέ spe-

cies (species of natural and semi-ƴŀǘǳǊŀƭ ōƛƻǘƻǇŜǎύ ŀƴŘ άŀǊǘƛŦƛŎƛŀƭέ ǎǇŜŎƛŜǎ όǎǇŜŎƛŜǎ ƻŦ ŀǊǘƛŦƛŎƛŀƭ ōƛƻπ

topes). 
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Figure 6.5.4: Abundance of plant species group  in all monitored SRC localities sorted by abundance of species of natural biotope 


