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BIODIVERSITY AND DYNAMICS OF OCCURENCE OF EPIGEIC GROUPS
IN DIFFERENT TYPES OF FARMING

Jana PORHAJASOVA¥, Jaroslav NOSKOVIC, Alena RAKOVSKA, Maria BABOSOVA, Terézia CERYOVA

Slovak University of Agriculture in Nitra, Slovak Republic

The aim of this work was to determine and compare the occurrence of epigeic groups in two methods of farming, ecological one
and integrated one. The research was conducte in the locality Nitra — Dolnd Malanta in the years 2013 and 2014. The monitoring
locality is situated in the south-western part of Slovakia, in altitude 175-180 m on highly productive soils. For the collection of
biological material, the earth traps method was applied, used during the vegetation period (from April to October), within both
farming systems, at Hordeum sativum, Triticum aestivum and Vicia faba undersowing with Medicago sativa. In canopy of these crops,
two soil traps were installed, renewed in monthly intervals. The total of 7,722 exemplars of epigeic groups was obtained, of which
4,355 exemplars were in ecological farming and 3,367 exemplars in integrated farming system. In both treatments, 19 epigeic
groups were determined, with dominant abundance of Coleoptera, Collembola, Acarina, Araneae. Also other groups such as
Diplopoda, Heteroptera, Chilopoda etc. were observed in lower occurrence. Based on the evaluation of influence of the crop in
terms of the occurrence of epigeic groups, the most suitable conditions created Vicia faba with undersowing Medicago sativa
(integrated farming) and Triticum aestivum (ecological farming). On the basis of calculated indexes, both farming systems can be

evaluated as homeostatically balanced, providing present epigeic groups with topical and trophic conditions.

Keywords: agroecosystems, biodiversity, ecological farming, epigeic groups, integrated farming

In nature, number of changes is present, changing the
structure of populations and communities of individuals.
Currently, the issues of negative anthropogenicimpacts that
resulted in devastation and degradation of environment
come to the forefront. These changes affect and disturb
the equilibrium of ecosystems and largely influence/limit
the existence of various groups of individuals, thereby
affecting their biodiversity. Biodiversity of communities is
influenced by environmental heterogeneity and correlated
with the structural diversity of vegetation (Porhajasova,
2011). Zooedaphone is an important component of the
biocenosis. Its presence or absence points to the burden
of agroecosystems by foreign substances. Thus, it acts as
an important bioindicator of the environment. Disturbed
environment is deprived of this biocenosis element
(Porhajasova et al., 2005). L.-Barto3ova et al. (2005) and
Porhajasova et al. (2008) claim in their works that the
ecological stability of the landscape as a rule increases with
increasing the ecosystem and species diversity. Paoletti
(1999) under the term epigeon biodiversity explains that
among insect (Insecta) living in the soil and on its surface,
we can find representatives of many groups, for example
species of orders Heteroptera, Neuroptera, Diptera, Larvae,
but especially species of order Coleoptera, according to
Lenoir and Lennartsson (2010) these are groups typical for
agroecosystems. Strasiov et al. (2012) paid attention to the
occurrence of chilopodecenosis in terms of conservation
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of biodiversity of their communities in agricultural land,
and found out that the application of various forms of
management and variety spatial distribution of small-scale
agricultural areas positively affect their biodiversity. In
practical study of soil fauna there are mainly species of
the family Staphylinidae and Carabidae, from the order
Coleoptera and species of the family Formicoidea from
order Hymenoptera. Porhajasova et al. (2012) add that
all present edaphic groups are involved in maintaining
the nature balance, cycle of matter and energy flow in
ecosystems.

In agriculture, the alternative forms of farming, which use
agri-environment measures are increasingly promoted and
applied.These are close to the nature and respect the broader
ecological patterns, called agrienvironment agriculture,
which allows long-term land use while maintaining soil
fertility, puts emphasis on production, but also to maintain,
or increase reasonable diversity of agroecosystems, which
positively affects the occurrence and the importance of
present edaphic groups. During its evolution, the present
populations of edaphic groups in various stages of their
growth, adapted especially in the direction of dependency
on the soil type and soil class, plays an important role in
pH of soil. We need to mention cultivation of soil and the
introduction of organic and inorganic substances into the
soil, many of which are toxic for these populations, resulting
in decreasing the incidence of these populations (Vician et
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al., 2007; Vician et al.,, 2011). Sustek (1983) believes that the
limited territory, surrounding agricultural land, intensive
agriculture act as the main attribute which affects the
appearance of geobiocoenosis. The results from three years
long research Petfvalsky et al. (2003) showed that organic
system of farming practiced the conventional cultivation
without the use of chemical fertilizers, with the application
of livestock manure, with use of no pesticides, applying
only mechanical and physical methods in plant protection
accounted for biodiversity in the most accepted conditions
of agroecosystems, evidence which is also calculated by
diversity index (1.23), which is comparable to the index of
diversity in nature reserves.

The aim of this study is to investigate and compare the
structure of epigeic groups depending on the type of farming
(ecological and integrated farming system). On the basis of
calculated indicators and indexes, the appropriateness of
monitored agro-ecosystems is evaluated.

Adopted method of collection

Epigeic material are collected by the earth traps method
(1 liter glass jars with a diameter of estuary 95 mm, to one-
third with 4% formalin were filled and protected by the roof
top). At the beginning of the growing season the earth traps
were exposed, regularly at monthly intervals were taken out
and subsequently renewed until the end of the growing
season — earth traps were based on 6 May 2013 and then
renewed on monthly basis: 7 June 2013, 1 July 2013, 22
July 2013, 26 August 2013, 30 September 2013, 25 October
2013.In the year 2014, the earth traps were based on 3 May
2014 and then renewed on monthly basis: 16 June 2014, 10
July 2014, 7 August 2014, 8 September 2014, 26 September
2014, 15 October 2014. The obtained biological material
was determined in the appropriate taxonomic categories
in terms of the Department of Environment and Zoology.
The method is used to estimate the presence and species
composition of epigeic communities. The advantage of
the method is the relatively high efficiency, realization
and financial ease, but is dependent on the activity of the
species.

Characteristic of locality

The experiment was carried out in the locality Nitra — Dolnd
Malanta, which is experimental base of the SUA in Nitra and
belongs to the category of highly productive agriculture
soil. Located at an altitude of 175-180 meters above the
sea level, the climatic region is warm and humid. The main
soil type is Haplic Luvisol, with moderate supply of available
phosphorus, high content of available potassium and good
content of accessible magnesium; soil pH is 5.4.

Earth traps under the ecological and integrated farming
system were placed. As model crops, Hordeum sativum,
Triticum aestivum and Vicia faba with under seeding
Medicago sativa were selected. Earth traps in each crop in
two replicates were exposed. Length of parcels and their
width was 10 x 20 m, within the each parcel, 2 earth traps
were placed.

Data analysis

For data analysis, the following indexes were used:

a) faunistic similarity according to Jaccard (/)), reflects
the consensus of species composition of two or more
compared Zoocenoses. Its expression uses Jaccard
number (/,):

s
,=—-100%
(s,+5,)—s
where:
s —the number of species present in two compared
zoocenoses

s, - the number of species of one zoocenoses

s, — number of species of other zoocenoses

b) identity of dominance by Renkonnen (1), expresses the
similarity of communities, which can be recognized by
life forms, ecological or taxonomic groups:

Re=d +d,+d,+d...

where:
d, d, d,and d - the lowest dominance of groups, common
to both zoocenoses

c) degree of diversity according to Shannon-Weaver
(d) - adapted according Schwerdfeger (1978), expresses
the ration of the number of species to the number
of individuals. Indicator assesses the quantitative
characteristic of every community:

7= 3 e )

and after substituting:

Q{=—Zp,- log, p,

where:

N - total number of individuals of studied zoocenoses

p, - the probability that one individual belongs to the
species i, while the p, = N,/ N, ie the proportion of the
number of individuals of any species and number of
all individuals forming zoocenoses (Losos et al., 1984)

The collections of epigeic material at the locality Nitra—
Dolnd Malanta in the years 2013 and 2014 were made,
under two farming systems, integrated one and ecological
one. Earth traps were exposed in monocultures of grown
crops Hordeum sativum, Triticum aestivum and Vicia faba
with underseeding Medicago sativa. The total of 7,722
representatives of epigeic components of individuals
(ex = exemplars), of which 3,367 ex were obtained under
integrated farming and 4,355 ex under ecological farming
(Table 1 and 2). It can be stated that the number of obtained
individuals corresponds with methodology of collection.
Common to both types of farming were 17 epigeic groups,
of which 17 were detected in integrated and 19 in ecological
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farming systems (Table 3). Almost all epigeic groups are
among Invertebrates and only one group (family Muridae)
was part of Vertebrates. Present epigeic groups represent
a diversified component of soil fauna, due to large range
of taxonomic groups and individual species with specific
adaptations to soil habitats and different sensitivity to stress
are useful in the study of various disturbance and impacts
on the present soil environment (Porhajasovd, 2011;
Porhajasova et al., 2012). If we compare the found incidence
of 19 epigeic groups within the monitored integrated and
ecological farming with the number of occurring groups
in nature reserves, where Porhajasova et al. (2010) in the
Nature reserve Zitavsky luh determined 30 epigeic groups
and made clear that agroecosystems despite the poor
anthropogenic interference do not provide ideal conditions
for the existence and occurrence of epigeic groups. The
principle that undistorted and balanced nature environment
supported biodiversity of epigeic groups was confirmed.

In terms of assessment of abundance and dominance
of individual epigeic groups for both types of farming
(Table 1 and 2), Coleoptera can be evaluated as group with
eudominant occurrence, where occurrence in the integrated
farming 1,205 ex, with dominance of 35.79% and within the
ecological farming 1,461 ex, with dominance 33.54% was
found. Another epigeic group with significantly dominant
representation was Acarina, which amounted in integrated
farming 895 ex., with dominance of 26.58% and in ecological
farming 1,255 ex, with dominance of 28.81%. Almost
identical eudominant representation showed Collembola
within both types of farming, the value in integrated farming
442 ex, with dominance 13.13% and in ecological farming
528 ex, with dominance 12.12%. The dominant occurrence
showed Opiliones with occurrence in integrated farming 329
ex, with dominance 9.77% and in an ecological farming 379
ex, with dominance 8.70%. The above findings confirm the
view of Kromp and Steinber (1992), who considered epigeic
groups Coleoptera, Collembola, Acarina and Araneida
for groups typically dominant in agricoenose, but also
greatly threatened due to intensive cultivation. Lenoir and
Lennartsson (2010) found that excluding mentioned groups,
Formicoidea had dominant occurrence in the agricoenose,

but this is not confirmed. All groups in their opinion due
to its high abundance and diversity significantly affect the
maintenance of the natural balance and substance cycles
and energy flow in ecosystems. Even the group Aranae
with its occurrence confirmed the above findings. Authors
Chabert and Beaufreton (2005), within their research found
that the most sensitive to the application of insecticides
and realized cultivation is arachnocenoses. Others present
groups had significantly lower representation.

At the level of subdominant representation within
ecological farming was Araneae with abundance 160 ex
and dominance 4.75%. Within the ecological farming at the
level of subdominance was Formicoidea with abundance
161 ex and dominance 3.70%, whose with their activities
accelerate the degradation of plant debris, aerate the soil
and improve its structure and quality. Lower incidence
than 2% recorded Diplopoda, Dermaptera, Chilopoda,
Heteroptera and others. In this context it must be
concluded that despite the lower representation their
presence contributes to biodiversity of agroecosystems
and meet the basic ecological functions. All epigeic
groups, including less represented, are in ecosystems
irreplaceable. E.g. Heteroptera participate in liquidation of
acarinocenosis and thrips. Diplopoda act as saprophage,
Dermaptera as saprophage to polyphagous insects.
Unspecified developmental stages of individuals, which we
have marked as larvae were also present. The present groups
contribute to the overall diversification of community in the
whole ecosystem and in agrarian country.

In terms of impact assessment of crop on incidence
of epigeon can be considered for the most appropriate
within the integrated farming the vegetation of Vicia faba
with Medicago sativa (1,354 ex), then monoculture Triticum
aestivum (1,178 ex) and based on the values from the table
1 acted as the least suitable crop Hordeum sativum (835 ex).
Within the ecological farming, the most suitable conditions
were provided by Triticum aestivum (1,918 ex), then Vicia faba
with Meidcago sativa (1,226 ex) and for Hordeum sativum has
been found the lowest value (1,211 ex). It follows that thick-
sown cereals do not provide the most suitable conditions
for the existence of epigeic groups. Since this is species

Table 3 Summary of epigeic groups on the part of dominance and calculation of indexes

Integrated farming Ecological farming

Number of epigeic groups 17 19

Representation of epigeic groups in terms of dominance

1. Eudominant representation: > 10% 3 3

2. Dominant representation: 5 - 10% 1 2

3. Subdominant representation: 2-5% 1 1

4. Recedent repersentation: 1 - 2% 3 3

5. Subrecedent representation: < 1% 9 10
Calculated indexes

Faunistic similarity 89.47%

Identity of dominance 94.83%

Index of diversity 1.8009 1.7585




whose habitat is soil (moisture of substrate), or many species
are heliophobe and prefer shading, there is the assumption
that Vicia faba with Medicago sativa meets the demands of
present epigeic groups.

If we evaluated the basic cenotic characteristics such as
faunistic similarity, identity and dominance diversity index
with compared systems of farming there were no significant
differences found (Table 3). Faunistic similarity when
comparing Zoocoenoses in both types of farming achieved
a favourable value of 89.47%, which can be compared with
the value calculated in the natural environment of nature
reserve (Porhajasova et al., 2010), which ranged from
72 to 84%. Value of dominant identity was 94.83%, which
again confirmed similarity of Zoocoenoses within habitats
with application of all biotic and abiotic factors. Diversity
index assessed statistical — ecological richness, species
diversity and uniformity of distribution of communities in
ecosystem. Calculated index value of diversity was 1.8009
in integrated farming and 1.7585 under ecological farming,
it is an evidence of balanced and stable ecosystem with
good homeostatic abilities. Undisturbed environment
provides better conditions after the topical and trophic site
than ecosystems significantly affected by human activity
(Porhajasova et al.,, 2009, Baranova et al, 2013). We can
conclude that both types of farming reflect the suitability
of environment and its priority aim is to preserve biological
diversity in agroecosystems, with minimal pollution of
environment.
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