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Zooedaphon is an important component of the biocenosis, 
it points to the burden of agroecosystems by contaminants, 
it is an important bioindicator of environment, its high 
abundance and diversity contributes to maintaining the 
natural balance and circulation of the mater and energy. 
Strongly disturbed environment is depleted from this 
biocenosis element. To the above mentioned also related 
the presence or the absence of the observed epigeic 
groups, which sensitively reacts to climate, habitat and 
anthropogenic factors (Losos et al., 1984; Porhajašová 
et al., 2005). Among the most important and the most 
determinative factors that determinate the occurrence of 
epigeic groups belong humidity, temperature, shading, 
type of vegetation, the nature of the soil substrate, 
sufficiency of food and mutual competition (Boháč, 2005; 
Thiele, 1977; Campbell et al., 2006; Porhajašová et al., 2013). 
Authors Schweiger et al. (2005), Hendrickx et al. (2007), 
Fazekašová et al. (2011), Baranová et al. (2013) added that 
biodiversity of epigeic groups in agroecosystems in addition 
to these factors also depends on crop rotation, intensive 
management, neighbouring crops, as well as on other 
communities present in the agroecosystems. In addition 
to the above mentioned factors a  dominant influence in 
agroecosystems is played by anthropogenic factors, such 
as extensive application of fertilizers, pesticides, intensive 
tillage, which results in the  reduction of the presence of 
epigeic groups. It is important to maintain the habitats of 
these species because the ecological landscape stability 
increases with increasing ecosystem and species diversity 

(Porhajašová et al., 2008; Lacko-Bartošová et al., 2005). It 
can be concluded that the occurrence of the epigeic groups 
is significantly influenced by vegetation structure of unity 
in the various agrotechnical interventions and inputs to 
soil (Petřvalský et al., 2007). The fact is that biodiversity 
of agroecosystems has declined compared with natural 
ecosystems in recent years. Intensive farming has been 
one of the main sources of biological simplification of the 
environment. During the development of agriculture many 
species have adapted with uniformity and extensive use of 
land (Schweiger et al., 2005; Hendrickx et al., 2007; Baranová 
et al., 2013).

At present, in the agricultural practices various forms of 
farming are applied, some are close to the nature and respect 
environmental laws. The current agricultural practices 
in Europe prefer organic, conventional and ecologically 
oriented agriculture. Many authors, such as Doring and 
Kromp (2003), Purtauf et al. (2005) are interested in how 
different management practices affect the spatial structure 
of epigeic groups. Šustek (2004) states that the abundance 
of epigeic groups is strongly influenced by the intensity and 
methods of farming because the present communities are 
exposed to the field by dramatic change in living conditions 
and the exposure decimates environmental conditions 
several times a  year. Armstrong (1995) believes that 
between organic and conventional types of farming there 
are significant differences, for example: the use of different 
methods for liquidation of weeds, application of other types 
of fertilizers, another rotation of crops etc., which have 
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resulted in a  threat to the existing zoofauna. It is stated 
that the above mentioned factors significantly affect the 
diversity and abundance of the presence of epigeic groups. 
Many authors are of the opinion that the presence of epigeic 
groups has a  unique position in the soil because they 
participate in decomposition processes, act as an important 
live component of the soil in pedogenesis and development 
of soil properties and contribute to stabilization, including 
the maintenance of soil fertility (Vician et al., 2007; Pospišil 
and Ondrejčíková, 2008).

The aim of this work was to evaluate the influence 
of different types of farming (ecological and integrated 
farming) on occurrence of principle epigeic groups in the 
years 2012 on the locality of Nitra-Dolná Malanta. 

The experiment was carried out at the locality Nitra-Dolná 
Malanta, the experimental station of the Slovak University of 
Agriculture in Nitra, in the year 2012. The experimental site 
belongs to warm and moderate arid climatic region in the 
South-western Slovakia. The long term average precipitation 
is 561 mm, for the growing season 327 mm, altitude of 173 m. 
Average air temperature is 9.7 °C. The main soil type is orthic 
luvisol with medium supply of available P, high content of 
available K and good content of available Mg and pH 6.4 in 
an average. The sampling of epigeic groups/material was 
realized during the vegetation period from April to October 
by soil traps with two replications, fulfilled with 4 % solution 

of formaldehyde. Soil traps were controlled and renewed in 
month intervals. 

Soil traps were exposed in organic and integrated 
farming system in the following crops: Medicago sativa, 
Triticum aestivum and Pisum sativum. The following 
indicators – dominance, identity of species by Jaccard (IJ), 
the degree of diversity according to Shannon-Weavera (d), 
modified by Schwerdtfeger (1978) and homeostasis of agro- 
-ecosystems were evaluated.

In the two systems of farming, integrated and organic, at the 
locality of Nitra-Dolná Malanta there were collected 7,934 ex 
epigeic of animal components, belonging to 18 taxonomic 
groups, of which 17 were a part of a group of invertebrates 
and only one group was vertebrate. Comparing both 
types of farming, there were found 15 epigeic groups in 
an integrated and 18 epigeic groups in favour of organic 
farming type. Based on the results presented in Table 1 
and Table 2 it can be assessed that the number of collected 
individuals corresponds to the used methodology of 
the collection. In view of the abundance of individuals, 
better conditions were reported in organic farming, which 
grained 4,518 ex compared with the integrated farming: 
3,416 ex. The tables also present the dominance of present 
groups, such as the dominant groups i. e. presence over 
5% are epigeic groups Coleoptera, Acarina and Collembola. 
Below 5% i.e. on the level of subrecent representation  
 

Material and methods

Table 1	 Abundance and dominance of epigeic groups, in the year 2012, on the locality Nitra-Dolná Malanta

Integrated 
farming

Epigeic groups

Medicago sativa Triticum aestivum Pisum sativum

1. 2. Total 1. 2. Total 1. 2. Total

rep. rep. ind. % rep rep. ind. % rep. rep. ind. %

Acarina 105 199 304 32.97 195 255 450 33.76 294 105 399 34.36

Araneida 29 41 70 7.59 34 29 63 4.73 26 62 88 7.58

Coleoptera 134 133 267 28.95 319 276 595 44.64 314 202 516 44.45

Collembola 37 127 164 17.78 39 53 92 6.91 3 47 50 4.32

Dermaptera 4 4 8 0.86 2 2 4 0.30 3 - 3 0.26

Diplopoda 1 11 12 1.31 3 12 15 1.12 10 7 17 1.47

Diptera 4 3 7 0.76 7 1 8 0.60 2 3 5 0.43

Formicoidea 11 12 23 2.49 3 – 3 0.22 2 2 4 0.34

Hymenoptera 5 1 6 0.65 4 – 4 0.30 – – – –

Chilopoda 2 2 4 0.43 – – – – 1 1 2 0.17

Isopoda 4 7 11 1.19 5 1 6 0.45 3 3 6 0.52

Larvae 13 2 15 1.64 8 23 31 2.32 3 – 3 0.26

Lumbricidae 3 – 3 0.33 – 2 2 0.15 1 1 2 0.17

Muridae – – – – – 2 2 0.15 1 – 1 0.08

Opilionida 9 19 28 3.05 22 36 58 4.35 38 27 65 5.59

Total 361 561 922 100.00 641 692 1,333 100.00 701 460 1,161 100.00

Total individuals for integrated farming  3,416 ex

Results and discussion

Unauthentifiziert   | Heruntergeladen  15.12.19 22:09   UTC



18

Acta horticulturae et regiotecturae 1/2014Jana PORHAJAŠOVÁ et al.

was recorded in groups of Araneida, Opilionida, Diplopoda, 
Formicoidea, Chilopoda, Saltatoria, Dermaptera, etc. Despite 
their lower representation, these groups contribute to 
biodiversity of agroecosystem and reflect its stability. 
A similar view was also expressed by Lenoir and Lennartsson 
(2010) who report the epigeic groups with the higher 
abundance in agroecosystem of Araneida, Formicoidea 
and Coleoptera, which according to Peterková (2004) due 
to th high abundance and diversity significantly affect the 
maintenance of the natural balance and substance cycle 
and flow of energy in ecosystems. Holecová et al. (2003) 
state that the dominant groups are epigeic ant communities 
which significantly affect each biocenosis. Their activities 
accelerate the decomposition of plant residues, aerate 
the soil and improve soil structure and quality which is 
confirmed by our findings.

From the point of view of the occurrence, the major 
role is not played only by the system of farming but also 
the crop in which the soil traps were exposed. As the 
most appropriate crop we can evaluate winter wheat 
(tab. 1 and 2) which created the best topical and trophical 
conditions. There are also species whose biotopes are in 
the soil (moisture content of the substrate), or many of 
them are heliophobe and prefer shading (Petřvalský et 
al., 2007). The frequency in the integrated type of farming 
was: Medicago sativa 922 ex, Triticum aestivum 1,333 ex 
and Pisum sativum 1,161 ex. The frequency in the organic 

farming was: Medicago sativa 1,131 ex, Triticum aestivum 
1,722 ex and Pisum sativum 1,165 ex. From the presented 
results the crop of Triticum aestivum can be evaluated as 
appropriate based on the occurrence and abundance of 
epigeic groups. In terms of comparison of both systems of 
farming based on the obtained results we can evaluate the 
organic farming as more appropriate.

When calculating the similarity/identity of communities 
by Jaccard (IJ) occurring in both types of farming, faunistic 
similarity of 83.33% was calculated. The calculated value 
is relatively high and demonstrates the suitability of the 
monitored biotopes in comparison with biotopes that are 
strongly influenced by anthropic activities whose calculated 
value was about 45% (Porhajašová et al., 2008b).

The degree of diversity by Shannon-Weaver (d), 
which is based on species richness, is often used for the 
characteristics of populations. The degree of diversity is 
higher when the number of species in the sample is bigger 
and total number of individuals is divided among more taxa, 
but this is not confirmed in our case. The evidence of this 
is relatively low values of diversity. The value of diversity 
within integrated farming was 0.6744 and it confirmed the 
type of farming as more appropriate, value of diversity was 
0.7172. These results correspond with Porhajašová (2011) 
who calculated relatively low values in agroecosystems 
significantly affected by human activity. 

Table 2	 Abundance and dominance of epigeic groups, in the year 2012, on the locality Nitra-Dolná Malanta

Ecological 
farming

Epigeic groups

Medicago sativa Triticum aestivum Pisum sativum

1. 2. Total 1. 2. Total 1. 2. Total

rep. rep. ind. % rep rep. ind. % rep. rep. ind. %

Acarina 177 250 427 37.75 230 200 430 24.97 160 234 394 23.66

Araneida 20 23 43 3.80 42 54 96 5.57 63 46 109 6.55

Coleoptera 122 145 267 23.62 419 364 783 45.47 443 435 878 52.73

Collembola 135 65 200 17.68 85 85 170 9.87 11 58 69 4.14

Dermaptera 7 3 10 0.88 6 2 8 0.46 10 5 15 0.90

Diplopoda 8 12 20 1.78 12 3 15 0.87 7 13 20 1.20

Diptera 4 1 5 0.44 5 3 8 0.46 7 3 10 0.60

Formicoidea 54 20 74 6.55 9 20 29 1.69 4 5 9 0.54

Heteroptera 2 – 2 0.17 2 2 4 0.23 – 4 4 0.24

Hymenoptera – 2 2 0.17 1 3 4 0.23 2 1 3 0.18

Chilopoda – 1 1 0.09 3 3 6 0.35 3 4 7 0.42

Isopoda 1 4 5 0.44 3 2 5 0.29 3 4 7 0.42

Larvae 1 4 5 0.44 – 20 20 1.16 6 10 16 0.96

Lumbricidae – 1 1 0.09 1 1 2 0.12 – 1 1 0.06

Muridae - - - - - - - - 1 - 1 0.06

Opilionida 25 41 66 5.83 69 73 142 8.26 31 43 74 4.45

Saltatoria 1 2 3 0.27 - - - - 3 - 3 0.18

Siphonaptera – – – – – – – – 45 – 45 2.71

Total 557 574 1,131 100.00 887 835 1,722 100.00 799 866 1,665 100.00

Total individuals for ecological farming:   4,518 ex
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