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INTRODUCTION

Myriapoda group are important components of eco-
systems on Earth. Myriapoda includes the following
classes: Diplopoda (millipedes or millipedes), Chilopoda
(scolopendras), Symphyla (symphylls) and Pauropoda
(pauropods). They have very different ecology and per-
form different ecological functions in soil ecosystems
(Mukundan et al.,, 2020).

The very study of the diversity and role of organ-
isms in soil ecosystems is extremely relevant, because
the soil is a living environment in which millions of
different microorganisms live, performing various eco-
logical functions, such as processing organic residues,
forming humus, storing and transporting nutrients,
maintaining the soil structure and protection against
pests and pathogens.

In addition, the study of the diversity and ecology
of these organisms helps to better understand their
functions in the soil and influence the preservation and
improvement of the state of soil ecosystems.

Soil animals, including the class Diplopoda, play a
critical role in the maintenance and functioning of soil
ecosystems. The class Diplopoda, commonly known as
centipedes, are arthropods found in a variety of habi-
tats around the world. In Albania, the density of their
populations is limited, and some of them can serve as
indicators of the state of the environment (Zhao et al,,
2020). The class Diplopoda has an important ecological
role in soil ecosystems, which is related to the decom-
position of organic matter, nutrient cycling, and soil
structuring. Understanding their importance is impor-
tant for ensuring the stability of soil ecosystems, which
adds relevance to the research.

Study of the class Diplopoda in Albania is quite lim-
ited. Only more than 80 species of representatives of
this class are known, which is a relatively small num-
ber compared to the area of the country. However, it
is believed that the Diplopoda fauna in Albania may be
represented by a slightly larger number of species. This
expectation is based on the diversity of these species
in the region and their wide distribution (Zahnle et al.,
2022). Research by G.L. Nunes et al. (2020) has estab-
lished that the ecology of the class Diplopoda can vary
greatly depending on habitat and diet. Most often, they
can be found in a moist environment, for example, un-
der fallen leaves, in the soil or under logs. Some species
feed on fungi, roots and other soil organisms, which can
affect the balance of the soil ecosystem.

The class Diplopoda can also play an important role
in soil structure and humus formation. Members of this
class help return nutrients back into the soil, which
can improve soil fertility and plant growth. In addition,
centipede activity in the soil can help enrich it with
oxygen and improve water infiltration, which reduces
erosion and run-off (Téth & Hornung, 2019). C. Wang
et al. (2020) note that invertebrate members of the
class Diplopoda help provide the soil with important
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minerals. They also promote the development of fungi
and other organisms that depend on the decomposition
of organic matter in the soil (Wang et al., 2020). Accord-
ing to L. Bundone et al. (2022), the class Diplopoda is an
important component of soil, and understanding their
role and interactions with other organisms is critical
to maintaining healthy and sustainable soil ecosystems.

N. Pano et al. (2006) claim that an important factor
that regulates the number of millipedes is external con-
ditions.Thus,temperature and humidity affect the distri-
bution and activity of soil animals,and the study of these
factors can help in the development of strategies for
the conservation and management of soil ecosystems.

Therefore, an objective study of the distribution
factors and species diversity of the Diplopoda class can
help ensure optimal conditions for the development of
plants and other organisms in the soil, reduce the risk of
its contamination and preserve biodiversity in soil eco-
systems, which is the relevance of the study. Outlining
the existing problems of the topic, the purpose of the
conducted research is to identify the existing species of
soil animals of the Diplopoda class and to determine the
environmental factors affecting their distribution.

To achieve the goal, the following tasks were per-
formed: to determine the existing species of soil an-
imals of the Diplopoda class, to establish climatic,
edaphic, and trophic factors that can affect their distri-
bution, to evaluate the ecological aspects of centipede
development.

MATERIALS AND METHODS

The criteria used to determine the areas of collection
and the definition of soil animals are geographical
location of the sites, soil types, habitat type, altitude
above sea level, climatic conditions.

Sampling was carried out at different heights
above sea level up to 2000 m, where soil animals were
found under stones, in fallen leaves, in the bark and
hollows of trees, as well as in the upper layers of the
soil. All the material was collected by hand, with the
subsequent sifting of the soil using a soil sieve. A soil
sieve is a special tool consisting of a metal frame and a
mesh with different sizes of holes. The net was placed
on the frame, after which a small amount of soil was
poured on it and sifted. Parts of the soil that did not
pass through the mesh remain in the sieve, and soil ani-
mals that are in smaller fractions fall through the holes
in the mesh. The species were collected at all times of
the year, but in the summer, they were collected in lim-
ited microbiotopes, under the bark, in wet areas places
or in the soil that is associated with arid period.

In order to preserve the collected living material,
individuals of soil animals were preserved in 80% al-
cohol with the addition of ether (several drops). The
addition of ether to alcohol helps to reduce the possi-
bility of damage to soft tissues during the preservation




process, because ether affects the preservation of the
morphology of animals and avoids their decomposition.

In order to reflect the diversity of soil animals in a
certain environment and changes in their distribution
depending on time and climatic factors, records were
made about the temperature of the environment, the
date of collection, the flora, and the type of locations
of the samples.

The following criteria were used to determine the
type of soil animals:

1. Morphological characteristics: size, body shape,
colour,number of segments, presence of antennae,num-
ber of pairs of legs, presence,or absence of gonopods, etc.

2. Location and habitat type.

3. Analysis of morphological features under a mi-
croscope: Morphological features such as the presence
of antennae and microscopic structures on the body
were studied in more detail using a stereomicroscope.

In addition, the determination of soil types in the
study was based on the appropriate methodology
(Mauries et al., 1997).

The climate of the research area is influenced by
the geographical location and the topography of the
area.However, this is a typical Mediterranean climate, in
which there is sometimes a deviation from the average
long-term indicators, in particular in the minimum and
maximum temperature, amount of precipitation, solar
insolation, etc. In the southern region of Albania, some
subtypes of the Mediterranean climate are observed,
namely: the lowland Mediterranean climate charac-
teristic of the Albanian Riviera and the high-altitude
Mediterranean climate, mainly on the mountain tops.

Processing of the received research results for re-
liability was carried out using the multivariate method
of variance analysis MANOVA using Microsoft software
Excel and Statistica 10 software package. Differences
received results possible per level significance P<0.05
according to the Student’s test.

RESULTS

Diplopoda - a group of arthropods with jaws and ap-
pendages, whose body consists of several ring seg-
ments with many pairs of legs. A distinctive feature of
this group is the presence of duplicated body segments
or diplosegments, resulting from the fusion of two in-
itially separate segments. Each diplosegment has two
pairs of legs, hence the name of the class. Diploseg-
ments are also visible from the inside, where there are
two pairs of nerve centres in each segment. The ma-
jority of representatives of this class have black-brown
colour,some can be red and orange, while spotted types
are not common (Kime & Golovatch, 2000).

Diplopoda are heliophobes, sensitive to sunlight
light, that’s why they are hiding, to avoid it. Light and
temperature as well as other environmental and physi-
ological factors are more favourable when they are sta-
ble. It is worth noting that relatively a bit of millipedes
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is able to dive deep into the water, even up to 30 cm
(Giribet & Edgecombe, 2019).

In the class Diplopoda, there are a lot of families,
most of which include millipedes that live in the soil
and decompose organic matter. Some of the more com-
mon families in this class include:

1. Julidae - the family includes most of the common
millipedes that live in the soil.

2. Spirostreptidae - the family that includes long
millipedes with a spiral body shape.

3. Polydesmidae - the family includes millipedes
with a harder outer shell.

4. Glomeridae - the family includes millipedes with
a hard outer shell and the ability to curl into a ball.

5. Sphaerotheriida - includes millipedes capable of
curling into a ball, with a large, hard outer shell.

6. Blaniulidae - this family includes short-bod-
ied, ground-dwelling millipedes with flat feet (Toth &
Hornung, 2019).

There are several environmental factors that influ-
ence the distribution of Diplopoda and other soil inver-
tebrates. The main ones are the following:

1. Climatic conditions: the class Diplopoda, like
most invertebrates, depends on temperature and soil
moisture. They usually live in warm and humid places,
but can survive in conditions of reduced humidity and
temperature.

2. Soil Type: Diplopoda are usually more common
in fertile soils with a high organic matter content. They
can also be found in other soil types, but their numbers
may be smaller.

3. Food availability: Millipedes are phytophagous
and saprophagous, so their distribution may depend on
the availability of food in the soil. Their number can
increase in places with a high concentration of organic
substances.

4. Competition with other organisms: Different or-
ganisms in the soil, such as insects and other inverte-
brates, can compete with millipedes for access to food
and other resources.

5. The presence of predators: frogs, lizards, birds,
and some invertebrates can affect the number of mil-
lipedes, limiting their distribution in some areas (Qu
et al., 2020).

All these factors can interact with each other and
affect the distribution of the Diplopoda class in different
areas. Understanding these factors can help to explore
species diversity and distribution possibilities.

Orders, families, and species found in areas that are
observed in the southern region of Albania are:

- Family Julidae. In the conducted study, the most
representatives of this family were found, they were
found in almost every type of soil. Identified genera are
given below:

- Genus Pachyiulus: Pachyiulus cattarensis, Pachyiulus
dentiger, Pachyiulus varius, Pachyiulius valonensis, Pachyiulus
hungaricus.

Scientific Horizons, 2023, Vol. 26, No. 5

39



40

Ecology of soil animals (Diplopoda class, Myriapoda group)

- Genus Brachyiulus: Anoploiulus apfelbecki, Brachy-
iulus littoralis.

- Genus Megaphyllum: Megaphyllum karschi.

- Genus Ommatoiulus: Ommatoiulus sabulosus.

- Genus Cylindroiulus: Cylindroiulus boleti.

- Genus Leptoiulus: Leptoiulus trilineatus, Leptoiulus
macedonicus, Typhloiulus albanicus.

- Family Blaniulidae. In the study, representatives of
this family were found under leaves, rotten wood, in the
soil. One genus has been identified:

- Genus Nopoiulus: Nopoiulus kochii.

- Family Glomeridae: Found in soil,under stones and
in forest areas. One genus was identified in the study:

- Genus Glomeris: Glomeris hexastica var.,, Glomeris
pulchra, Glomeris bureschi, Glomeris balcanica, Glomeris
pustulata, Glomeris latermarginata. Family Glomeris is
widespread in Europe, as well as in Albania. Its repre-
sentatives are found in all investigated areas at an alti-
tude of up to 2000 m.

- Family Polydesmidae. Soil animals are identified
in the undergrowth, on the meadows, especially in wet
places, are characterized by saturated colours, and were
represented by two genera:

- Genus Polydesmus: Polydesmus complanetus.

- Genus Strongylosoma: Strongylosoma stigmatosum
balcanicum.

Family Julidae is one of the richest families of the
Diplopoda class and has about 900 species. Members
of this family have a thin body with 15-100 pairs of
legs that allow them to move in an ant-like manner.
They feed mainly on dead plant remains and fungi, and
can also be predators, preying on smaller invertebrates.
Since these soil animals cannot efficiently digest leaf
litter, they eat a large amount - 5-50% of their weight
per day, and produce a huge amount of faeces, which
are transported into the deeper layers of the soil.

Together with the rainy worms, they are of great impor-
tance for the fertility of soil. In some sandy soils, poor
nutritious substances and moisture, these invertebrates
fully replace rainy worms and are the only one’s humus
formers among macrofauna (Kime & Enghoff, 2017).

It is worth noting that interrupting physiological
cycle was observed in many species when the temper-
ature dropped. Slowing down and then its stopping at
5-10°Cwas noticed.Such adaptation allows soil animals
to experience cold periods of the year. However, at very
high temperatures, their life activity also suspends, dry
soils are one of the factors affecting this. In places with
moderate climate, most animals of the class Diplopoda
maintain their activity during the whole life cycle. In
the completed research, it is established that during
preparation for winter, they burrow deeper under-
ground, and then stop their activity and reproduction.

A great diversity of soils was observed on the territory
of the study. It is the result of the interaction of soil-forming
factors (relief, climate, vegetation cover, types of breeds),
which differ depending on each other from height. The
most common ones were brown soils, gray brown soils
and less alluvial soils. In view of all changes observed in
places of research, it was noted that millipedes can be met
in almost all types of soil. However, they avoid limestone
soils and soils with high salinity. They are found more fre-
quently on brown and gray-brown soils at an altitude of
up to 600 m. But their dissemination depends on combi-
nations of different other factors, for example on the type
and characteristics of places of existence.

According to the data of meteorological observa-
tions, it was noticed that on the territory of research
the lasted summer drought may be observed (Table 1).
Indexes of temperature and quantity of precipitation
were used for constructing ombrothermal diagram of
Gaussen for the zone of research.

Table 1. Climatic Indexes of the southern region of Albania (average for 2011-2022)

Months | Il 11 v Vv Vi Vil viil IX X Xl Xi
Temperature, °C 9.2 10 114 144 18.3 22 241 24.2 21.6 17.9 141 10.8
Number of falls, mm 126 99 83.5 69.6 53.5 22.8 16.7 29 579 111 148 136

Source: compiled by the authors

The number of centipede species collected in
July-August is lower compared to the number collected

in May-June and September, this may be due to the in-
fluence of temperature and humidity (Table 2, 3).

Table 2. Quantity of collected species by month

Months | 1l 1 \" v Vil Vil IX X X1 X1
In total 3 - 34 110 168 218 101 77 146 364 123 1458
Source: compiled by the author
Table 3. Quantity of found species by month
Months | 1 1 \% \' Vil Vil IX X Xl X1
In total 1 - 3 3 7 5 4 7 13 5 1

Source: compiled by the author

Scientific Horizons, 2023, Vol. 26, No. 5




The largest number of species was identified in
the temperature range of 15-25°C. These temper-
atures, based on the collected data, are character-
istic of the following months: May, June, as well as
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September, October. The period July-August and par-
tially June-September is confirmed as the dry period
of the year according to the ombrothermal diagram of
Gaussen (Fig. 1).
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Figure 1. Gaussen ombrothermal diagram

Source: compiled by the author

For the specified species, the collection time by
month is indicated and the different periods of activity
of each species are clearly defined (Table 4). The ab-
sence of precipitation, that is accompanied by low tem-
peratures, leads to low activity of soil animals and even
to their falling into diapause. On the researched terri-
tories, this period is quite short in January and February

due to the predominance of the Mediterranean climate.
And in coastal areas,only a decrease in the activity of in-
dividuals, but not an interruption of activity, is observed.
Thus, the climate has a significant influence on the
distribution and activity of soil animals of the class
Diplopoda, especially it relates to the combination of
temperature and humidity of the environment.

Table 4. Identified species of the Diplopoda class by months

No Species/Months | Il ]| v \J Vi Vil Vil IX X Xl Xil
1 Pachyiulus cattarensis + + + +

2 Pachyiulus dentiger + + + + +

3 Pachyiulus various + + + + + +

4 Pachyiulus hungaricus +

5 Pachyiulus valonensis + + + + +

6 Ommatoiulus sabulosus + + + + + + +

7 Anoploiulus apfelbecki + +

8 Cylindroiulus boleti + +

9 Megaphyllum karschi + + + + + +
10 Brachyiulus littoralis + + + +

11 Leptoiulus macedonicus +

12 Glomeris hexastica + +

13 Leptoiulus trilineatus + +

14 Typhloiulus albanicus +

15 Nopoiulus kochii + +

16 Glomeris Balkan +

17 Glomeris pulchra + + + + +

18 Glomeris bureschi +

19 Glomeris latermarginata +

Scientific Horizons, 2023, Vol. 26, No. 5
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Table 4, Continued

No Species/Months | Il ][] v \ Vi Vil Vil IX X Xl Xi

20 Glomeris pustulata +

21 Strongylosoma ;tigmatosum . .
balcanicum

22 Polydesmus complanatus +

Source: compiled by the author

Given the climatic values, it was noted that two pe-
riods are characterized by a relatively low number of
collected species and individuals: the winter diapause
period (January-February) and the dry season period
(July-August). Pachyiulus cattarensis was detected in the
period June, September-November, Anoploiulus apfel-
becki - June, November, Glomeris pulchra May-July, Sep-
tember-October, Pachyiulus varius - May-October. The
presented species are widely distributed. Such species
as: Polydesmus complanatus, Glomeris latermarginata,
Typhloiulus albanichus, Pachyiulus hungaricus, Glomeris
pustullata have a shorter active period.

So, in the course of the research carried out in the
southern region of Albania, 22 species of soil animals
of the Diplopoda class of the Myriapoda group were
identified, which are typical representatives of soil an-
imals. The regions with the highest diversity are the
districts of Llogara and Shashica. The presence of for-
est habitats, decomposing organic matter and favour-
able elements of the microclimate affects a high level
of species variation. The influence of temperature and
humidity is a determining factor of their distribution in
various biotopes of the studied territory.

DISCUSSION

Soil animals of the Diplopoda class are useful because
they participate in decomposition processes. They can be
found everywhere in places where there are plant re-
mains, in wet areas, especially in wooded areas. In these
environments, they can find a sufficient amount of food
and the necessary moisture for their development. How-
ever,according to N.Pano et al. (2006), the distribution of
invertebrates is more related to hydrothermal conditions,
while the type of forest and soil is of secondary impor-
tance, which was also established in the conducted study.

Another confirmation of the obtained results is
found in research by V. Fontana et al. (2020), who note
in his writings that there is a significant influence of
altitude on the diversity of soil animals, and most soils
and vegetation play a secondary role. According to
E. Kostantinidis et al. (2020), only some millipedes are
found in dry places, because their cuticle does not have
layers that protect them from lack of water. In addition,
they are very sensitive to air humidity. This is usually
the main reason for choosing their place of residence.
These soil animals prefer to stay in the environment
of the remains of leaves, wood, under the bark of trees,
stones, under tree trunks, in bird nests, worm shelters,
etc. (Kostantinidis et al.,, 2020).
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The class Diplopoda plays an important role in soil
ecology because it promotes nutrient cycling and the
breakdown of organic matter. Millipedes are detriti-
vores, that is, they feed on decaying plant remains, and
other substances contained in the soil. They use their
mandibles to grind food and then swallow it with their
mouthparts. By doing this, they help break down com-
plex organic molecules into simpler ones that can then
be used by plants and other organisms in the soil.

Millipedes also play an important role in soil struc-
ture and aeration. By sinking into deeper layers, they
create tunnels and channels that allow air and water to
more easily penetrate through the soil. This helps main-
tain favourable soil conditions for the growth of plants
and other soil organisms. In addition, centipedes can
serve as an important food source for other animals such
as birds and small mammals, thereby contributing to bi-
odiversity. And in recent decades, in the light of dynamic
climate changes, it is especially important to preserve
biodiversity to ensure ecological sustainability and pre-
serve valuable natural resources for future generations.

A number of scientists, including Y.Zhao et al. (2020),
L. Gong et al. (2020) and W.L. So et al. (2022), various
aspects of centipede biology and ecology were investi-
gated, including their distribution and dependence on
environmental factors. As a result of these studies, the
authors found that millipedes can be found in a variety
of environments, including forests, fields, water bodies,
and mountainous regions. They can also spread by trans-
ferring soil, plants, and other materials, which is also re-
flected in the obtained results of the performed research.

In addition, research by H. Kicaj and M. Qirjo (2008)
confirm that centipede activity can depend on various
environmental factors, such as climatic conditions, soil
type and availability of food resources. G. Giribet and
G.D. Edgecombe (2019) research shows that some cen-
tipede species may be more common in temperate cli-
mates, while others may be found in more tropical re-
gions. Also, the presence of plant cover and other food
sources that can provide a sufficient level of nutrition
for these soil animals is important.

L. Moritz and T. Wesener (2021) used a regression
analysis of the influence of climatic factors on the num-
ber of millipedes and established that the composition
of soil organisms is formed precisely from environmen-
tal changes related to water availability, energy supply,
and climatic stability. Considering the active period of
centipede activity, research by G.L. Nunes et al. (2020),
shows that these animals can be active throughout the




year, although some species may be less active in win-
ter. There is also information about the interruption of
centipede activity, when they may be in a state of di-
apause or hibernation, which also correlates with the
conducted research.

As for the number of individuals identified, this de-
pends on many factors, including the type of environ-
ment, collection methods and the centipede’s own biol-
ogy. So,J.C. Means et al. (2021) state that the number of
millipedes found can vary depending on the type of soil
in which they live and the presence of plant cover. In
addition, collection methods may affect the number of
individuals caught, as some methods may be more ef-
ficient than others. And research by Y. Shen et al. (0202)
shows that the use of traps can be more effective for
centipede collection than methods that require active
search and collection.

In addition, the own physiology of millipedes can
also affect their number. For example, some species may
be more susceptible to population fluctuations, while
others are less sensitive to environmental changes.
In addition, millipedes can have different growth and
reproduction rates, which can affect their total abun-
dance in a given environment (Téth & Hornung, 2019).

M.E. Brookfield et al. (2020) believe that some
centipede species are quite common and have a large
range. For example, Glomeris pulchra, Anoploiulus
pusillus and Pachyiulus cattarensis are ubiquitous, which
may indicate their adaptability and ability to adapt to
different environmental conditions. However, according
to A. Perrigo et al. (2019), other species can be more
specific and can be found only in certain conditions. For
example, Anoploiulus apfelbecki, Leptoiulus macedonicus,
Glomeris hexastica, Typhloiulus albanichus, Glomeris
balcanica, these species probably have limited ranges
and can only be found in certain ecosystems or envi-
ronments with specific microclimate conditions.

The results of the performed research are also
reflected in scientific works by C. Powell et al. (2020),
who argue that centipedes are an important link in
food chains that help maintain healthy and sustaina-
ble biotopes. Millipedes can be indicators of the state
of the natural environment, as their presence, diversity,
and number can indicate the stability of the ecosystem.
Research on the study of the class Diplopoda helps to
establish ecological processes in natural environments,
which is important for understanding the functioning
of ecosystems and developing strategies for the conser-
vation and protection of biodiversity (Tyagi et al., 2020).

However, L.F. Iniesta et al. (2020) believe that
changing environmental conditions can affect the ex-
istence of millipedes, which are so necessary for the
ecosystem. For example, the construction of roads or
the development of territories can lead to the loss of
natural habitats of centipedes, so it is imperative to
make decisions about the preservation and protection
of the natural distribution areas of these soil animals.
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Thus, the study of soil animals of the Diplopoda
class can help to establish the species’ presence in a
certain region, their interaction with the environment,
their role in supporting the ecosystem, as well as the
strategy of human activity aimed at the preservation
and management of natural resources.

CONCLUSIONS

The class Diplopoda plays an important role in natural
ecosystems, helping to maintain biodiversity and soil
sustainability. Representatives of this class are decom-
posers of organic remains and can serve as a food base
for various types of animals, such as birds, amphibians,
reptiles and other invertebrates. Changes in the abun-
dance or distribution of certain centipede species can
indicate changes in the environment, such as pollution,
soil degradation, climate change, etc.

As aresult of the research, 22 species of the Diplopoda
class of the Myriapoda group were identified, which were
found in the southern region of Albania. Basically, typical
representatives of this class include mainly decomposers
and phytophages. The districts of Llogara and Shashica
are the regions with the highest diversity of millipedes.
The significant variation of species is influenced by the
environment, the presence of organic substances and
the climate. The influence of temperature and humidity
is a determining factor affecting the distribution of the
Diplopoda class in different biotopes.

Based on the temperature and humidity values in
the study area, the dry season lasts from mid-June to
early September. The presence of centipede species and
their individual numbers significantly decreases during
this period and almost stops in January-February, when
they enter diapause. The greatest distribution in time
during the year was characterized by the following spe-
cies: Pachyiulus cattarensis,found in the period June-No-
vember, Glomeris pulchra - May-July, September-Oc-
tober, Pachyiulus varius - May-October. These species
have a wide regional distribution. A less active period
was marked by the following species: Polydesmus com-
planatus, Glomeris latermarginata, Typhloiulus albanichus,
Pachyiulus hungaricus, Glomeris pustullata.

The study of the Diplopoda class has practical im-
plications for nature conservation, as millipedes play
an important role in maintaining ecosystems and bi-
odiversity and can serve as indicators of environmen-
tal conditions. The prospect of further research lies
in a better understanding of the biology of the class
Diplopoda and the study of evolutionary changes in the
composition and distribution of different species in dif-
ferent environments.
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Ekonoria rpyHToBMX TBapuH (knac Diplopoda, rpyna Myriapoda)
Xapxpap Kivan
[loKTOp HayK, LOLEHT
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9401, Byn. KocoBa, M. Bnbopa, AnbaHis
https://orcid.org/0000-0002-2611-2882

AHortauis. Knac Diplopoda Bifirpae BaxnuBy poib y TpUPOLHUX EKOCUCTEMAX, OCKiNbKM NiATPUMYE BiOpi3HOMAHITTA
Ta CTabiNbHICTb PPYHTY, @ 3MiHA YMCENbHOCTI UM MOLUMPEHHS BMAIB OAraTOHIKOK MOXe BKa3lyBaTWM HA 3MiHM B
HaBKOJIMLUHBbOMY CepenoBMLLI, Taki K 3abpyaHeHHs, Aerpafallia rpyHTY, 3MiHa KAiMaTy TOLLo. MeTol LOCNioKEHHS
€ BUAB/IEHHS ICHYIOUYMX BUIB IPYHTOBMX TBAapUH Knacy Diplopoda, a TakoX BM3HAYEHHS eKONoriYHuX GakTopis, aKi
MOXYTb BMMBATM HA iX NOWMPEHHS. BMAOBY Pi3HOMAHITHICTb OLiHIOBANM LWASIXOM 360py 0COOMH i Knacudikauii
iX Ha 3aroHu, poauHK, poay Ta BuAM. BU3HAUAOTLCA TaKOX KniMaTWMyHi dakTopu, a caMe TemnepaTypa ¥ onagu.
Y pe3ynbTati JOCNiAXKEHHS OLiHEHO eKONOTiYHi acnekTM pO3BMTKY BAraTOHIKOK, MPOaHaNi30BaHO iX MOLWMPEHHS
Ta 3aNexXHiCTb Bif haKTopiB 30BHIWHLOrO CEPEfoBULLA, TaKUX AK KNiMaTM4HI, enadiyHi Ta TpodiyHi daktopu. Y
niBoeHHoOMy paroHi AnbaHii ineHTudikoBaHo 22 suau knacy Diplopoda rpynu Myriapoda, cepep, SKUX nepeBaxKHoO
po3K/iafadvi opraHiyHux pewTok i pitodarn. Perionu Jinorapa i WWxawwmua 6ynu Bia3HaueHi 5K perioHn 3 HanbinbwmnMm
Pi3HOMaHITTAM 6araToHiXoK. KpiM Toro, BCTaHOBEHO, LLLO HA MiH/IMBICTb BMAiB BMIMBAOTb HABKOIULLIHE CEPEAOBULLE,
HasiBHICTb OPraHiYHMX PevyoBUH, KNiMaTUUHi dakTopu. TemnepaTypa i BOMOFICTb € BU3HAYabHUMKU DaKTOpamu, WO
BMJIMBAOTb HA NowmMpeHHs knacy Diplopoda B pi3HUx 6ioTonax. Buau, aki MatoTb BeMKe perioHasbHe MOLIMPEHHS
Ta HanbinbW nowwmpeHi B Yaci NpoTaroM poky: Pachyiulus cattarensis, 3yCTPiYaeTbCa y YepBHi-nuctonagi, Glomeris
pulchra — TpaBeHb-nMNEHb, BEpeCceHb-XKOBTeHb, Pachyiulus varius — TpaBeHb-KOBTEHb. MeHW aKTUMBHMI nepiof
BiA3HayeHun y BuaiB: Polydesmus complanatus, Glomeris latermarginata, Typhloiulus albanichus, Pachyiulus hungaricus,
Glomeris pustullata. lpoBefeHe OOCNIOXEHHS MAE NPAKTUYHE 3HAYEHHS AN5 30epeXXeHHs NPUPOAM, OCKINbKM Knac
Diplopoda Bifirpae BaxnvBy ponb y NiATPUMLI eKoCcUcTeM Ta BiOpi3HOMaHITTa Ta Moxe ByTU iHAMKATOPOM CTaHy
HaBKOJIMLUHBOIO CEpeaoBULLA

KniouoBi cnoBa: 6araToHixXKu; cepefoBuLLE; POCIUHHI PELUTKU; eKOCUCTEMA; KNiMaT; GiTodaru
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