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MILLIPEDES (DIPLOPODA) OF SELECTED HABITATS
OF THE POLESKI NATIONAL PARK

Piotr Jastrzebski', 1zabela Hajdamowicz, Marek Zabka,
Katarzyna Paszko, Beata Blaszczuk
Akademia Podlaska w Siedlcach

Abstract. This paper deals with millipedes of selected habitats of the Poleski Mational Park
and provides supplementary Faunistic information for the Polesie region. The study sites re-
presented typical habitats of the Poleski Mational Park - bogs and meadows, The material
cillected over 1995-1998 using Barber pitfall traps included 3504 specimens, representing
9 specics: Crlevmerts comnexen, Polyzonimn germoricr, Mastigena bosaiensis, Polydesis
complanatus, Lepioiulus proxcimas, Xestodaln leeticollis lneticollis, Mepapioellum projectim
ke did, EMmataiulus saifosie and 0L wilnensis. Inothe wolal matedal P complanaius, O, con-
nexa and O, sabeloss were the most abundant consceutively. The groups of dominance of
millipede assemblages for each site showed differences. There were no clear quantilative simi-
lantics among the millipede assemblages in sinilar habitats. Millipedes found in the Poleski
Malional Pack were mainly eurytopic species. However there were observed distineliv species
for individual stody habitats: O correxa Tor alder con and A boswéensis Tor marshy pine
lorest. A Bosiensis and O, vilnensds are new species, and X, 1 feesfcollis 15 new subspecies
[or Poleski Mational Park and Polesie region.

Key words: millipedes, Diplopoda, Taunistic, cenlogy, the Poleski National Park, bogs,
mcadows

INTRODUCTION

The 'oleski Mational Park is located in central-castern parl of Poland, in the
Lublin Provinge, It was established in 1990 and originally covered the arca of 4813 ha
The Park originated from peatbogs reserves: Durne Bog, Lake Mosene, Lake Dlugie,
Ortowskie Peathog, Bubndw Bog became part of the Poleski National Park in 1994, Cur-
rently the park covers 9762 ha: 4780 ha of woodland, waters and wasielands (including
swamps) take up 2090 ha [Chmielewski, Radwan 1993 www.mos pov.pl/kepn].

There are no complete reports on millipedes of the Polesk: MNational Park, exeepl
for the reports by Stojatowska and Bielak-Oleksy [1970] who listed 21 speeies of the
Y eozyoa—Wlodawa Lake District and Chelmskie Hillock, This paper, developed afler
a thirty-year break, provides supplementary Taunistic data on the Polesie region.
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MATERIAL AND METHODS

The material was eollccted over 19951998 as part of arachnological studies con-
ducted by Hajdamowicz [2002] in selected habitats af the Poleski Mational Park (Fig. 1),
3504 individuals, representing 9 species (Table 1), were sampled with Barber pitfall traps
(Fig. 2). 3297 specimens (Table 2} were included into the statistical analyses; the data
from April, May and June 1995 were nol included as then il was necessary to reorder
some pitfalls and so o the statistical analyses covered the malerial obtained July 194935
through June 1995 (three full years). The identifications were made using the guidelines
developed by Schubart [1934], Stojalowska [1961] and Blower [1985], while the classii-
cation and nomenclature follow Hoffman [1979] and Enghoff [1984).
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Fig. 1. Location of the study sites in the Poleski MNational Park:
v« = - boundarics of the Poleski National Park; — roads;
m - study sites: 1. Transitional and raised peat bog, 2. Woed raised peal bog, 3 Nlarshy pine forest,
4. Digined mazshy pine furesd, 5, Sedge fzn, 6. Moist aeadow, 7. Willowe-birch thickets, £ Alder corr,
0 Fresh meadow, 10 Inundated post-hog meadow; « - lakes
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Fig. 2, Representation of millipedes species in the total matenials collected in the Palesks Matiomal Pack

Table 1. Abundance of millipedes specimens in the study sites;, Bhe — marshy pine Tomest, Bbp -
drzined marshy pine forest, Lwg — moist meadow, Esw - fresh meadow, Ols — alder care
Fip - inundated post-bog meadow, Tpw — transitional and raised peat bog, 1tz - sedge
fizrn, Tl — weond raised peat bog, $wh — willow-hirch thickets
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Table 2. Mumber of millipedes specimens wsed in the statistical
see Table

amalvsis, For abbreviations,
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The analyses of similarities of millipede assemblages were made using the me-
thod of hierarchical classification in MVSP (MultiVariate Statistical Package) |Kovach
1993]. The similarity was measured with Jaccard's coeflicient {Je) and Euclidean distan-
ce. The samples were sorted with the average distance technigue lor the whole set with an
eption of unweighted pair group method average (UPGMA). The data was transformed as
natural legarithm fe e minimize the difference in the abundance of spacies. fe value is the
same as the value of the Moracrewski and Steinhaus coelficient, frequently used in zoolo-
gical studies [Garny, Griim, 1981].

The deminance analysis used the 6-class scale [Gorny and Griim, 1981]; 1 super-
dominants: =>30.0%; 2 cudominants: 10,1-30,0%:; 3 dominants: 5.1-10.0%: 4 subdomi-
nants: 2,1-3.05%; 5 recedents: 1.1-2.0%:; 6. subrecedents: < 1.0%,

STUDY SITES

1. Transitional and raised peat bog (Tpw)

The site was a mosaic of transitional and raised peat bogs. Their characteristic qualily was
a great abundance of sedges and dwarf-shrubs (about 80% of the cover) and the moss
layer (up to K% of the cover). Trees were only represented here by single pine andd birch
saplings, up o 3m high.

2. Wood raised peat bog {Twl)

The site showed a well-developed pine tree layer, up to 50% of the cover, Undergrowth
layer consisted of pine saplings and deciduous trees and thickets (30% of the cover). Moss
and sedge and dwarl-shrub layers, were similar 1o the same lavers in site 1,

3. Marshy pine forest (Bhg)

Tree layer consisted of pine trees and single birches, was well-developed (60% of the
cover), The sile showed a poorly-developed tree saplings laver (10% of the cover), well-
developed dwarl-shrub layer (80% of the cover) - mainly Ledum pafustre and Vaceinium
aliginosum, as well as a compact moss layer (90% of the cover),

4, Drained marshy pine forest (Bbp)

Tree layer consisted of pine trees and birches, was well-developed (609 of the cover), as
well undergrowth layer included saplings of pine, hirch and different deciduous species
(405 ol the cover). Dhwarl-shrub layer was well-developed (809 of the cover), but the
content o ground water was lower than in sile 3, which was seen fram a lower viability of
Ledhm paiustre and Vacelnium liginoswm. Moss laver was less developed (70% of the
cover),

5. Sedge fen (Trg)

The association was similar w that of low meadow with standing water in spring and
autumn. The cover of sedge and herb layer was up (o 90%, the moss was layer poorly-
developed (405 of the cover). No trecs.

Acta Sei. Pal,
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6. Moist meadow (Ewe)
Mulli-species moist meadow with the grass Molinia coernlea (url cover — 90% of the
cover), The moss layer — 40% of the cover.

7. Willow-hirch thickets (Zwh)

Willow (Safiy rosmarinifolic) and birch (Betula humilis) thickets. This was the plant asso-
ciation of low thickets, with a well-developed layer of shrubs (70% of the cover), herba-
ceous layer (804 of the cover) and mosses (Y045 of the cover).

8. Alder carr

The association had a form of a juvenile tree stand consisted mainly of alder trees (Al
glurinasa) with the crown closure up to 90%. The undergrowih laver included deciduous
species of trees and thickets and was poorly-developed (20% of the cover), Herbaceous
layer was compact (709 of the cover) however, it was heterogeneous, which was connec-
ted with the it structure development. The moss layer was about 60% of the cover,

B, Fresh meadow {Lsw)
Fresh meadow with Arrfenarhierum elaties. It was the multi-species plant association,
dominated by high grasses.

10, Inundated posi-bog meadow (Plp)
The association with Deschoampsio caespitosa, with the herbaceous layer accounting for
%6 of the cover and the moss layer — Tor 409 of the cover.

RESULTS AND DISCUSSION

The following % Diplopoda species, represented by 5 orders, were identified in the study sites:
Glomerida: Glomerts connexa C. L. Koch, 1847,
Polyzoniida: Polyzoninm germanicum Brandi, 1837,
Chordenmatida: Mastigona bosniensis [Verhoefl, 1887],
Palydesmida: Pofvdesmmis complonatus [Linnacus, 1761]
Tulida: Leprofuluy provimus [Nemee, |B96],
Kestoindus faeficolliy laeticollis [Porat, 1889],
Mepaphyitumm prajectum Lochi [Verhoefl, 1907],
Chntrmtodndus sabulosns |Linnacus, 1758],
Chnrmatodnlus vilnensiz [lowlowski, 1925],

Specics composition
Anulyaing the species composition and abundance of millipedes in study plots in

the Poleski Mationa] Park, three species showed to be the most abundant: P2, complenatis,

G, connexa and O, sabulosus cosceulively, These 3 species, considering their distribution
in Europe and the oceurrence in many different habitats, show a great range of tolerance
{they are curylopie).

Hinlogia 5 ¢1-20 2064
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P. complanains is a Central European species. It is the most abundant millipede
species in Poland, reported inomany places [Stojatowska, Starega 1974]. It occupies diffe-
rent habitats; ranging from damp forests and peat bogs 1o dry grasses and xerothermic
thickets [Bielak-Oleksy 1967, Stojatowska, Stargpa 1974, Jedrycekowski 1979, 1987,
19935, Jagkiewicz, Pirdg 1990, Wytwer 1992, 2001, Kopace 1995]. In the Poleski Mational
Park £, compfongius was the most abundant millipede, with a total of 1198 specimens
caught. It was not found an the sedge fen and moist meadow, Both habitals were periodi-
cally flooded, thus this species was missing here. Millipedes ocour in damp habitats bot
they do not tolerate standing water.

G, conniexa — a species of Central Europe. 1L ocours all across Poland, in some
areas it is the main millipede species [Slojatowska, Slargga 1974]. G. conrexa is Tound in
dilTerenl types of forests, in shaded spols and damp places; in forest litter, wood dust,
under stones as well as in roadside thickets [Bielak-Oleksy 1967, Stojatowska, Starega
1974, Jedryezkowski 1979, 1987, Jaskiewicz, Pirdg 1990, Wytwer 1992, 2001, Kopacz
1998]. In the Poleski Mational Park a lotal ol 939 specimens were collected, most of
which, 830 specimens, in alder carr, which coincides with the reporls [Wytwer, Tracz,
2003 ] on G, connexa being a typical species of damp forests. Tt oceurs in clusters. In the
Paoleski National Park the abundance of this species showed the greatest variation, from
B30 speeimens in alder carr to 0 specimens in sedge fen, moist meadow, marshy pine
Torest, willow-birch thickets and the inundated post-hog meadowe.

O sabudosnr 15 2 Buropean species which oceurs all across the country [Stoja-
lowska, Stargga 1974]; photophilous, living in the litter of leafy, mixed and coniferous
forests, in xerothermic thickets, in the meadows and elearings and in old gardens [ Stoja-
lowska, Stargga 1974, Jedrycekowski 1979, 1987, 1995, Jagkiewicz, Pirdg 1990, Wytwer
1962, 2001, Kopace 1998). In the Poleski National Park a total of 618 specimens were
collected. O sabulosus was the most abundant in the Tresh meadow (216 specimens) and
it was missing in the inundated post-bog meadow.

M. Bosniensic is o specics which s new 1o the Poleski National Park, found in
south-gastern Burope. M. Bosniensis oceurs all across Poland, except for the Carpathian
and Sudety Mountains [Stojatowska, Stargga 1974). It is found in bright thickets, Torests
clearings, in open arcas, lealy Torests (beech, oak, dry-ground, riparian forests), conifero.
ug foresis, grasses and xerothermic thickets [Stojatowska, Stargga 1974, Jagkiewics, Fi-
rog 1990, Jedryeskowski 1995, Kopacz 1998, Wytwer 2001]. In the Poleski National
Park 211 specimens were caught, most in marshy pine forest.

A faeticallis laeticolliy is a subspecies new to the Poleski National Park, found in
the Cenlral Europe. As reporbed by Stojalowska, Stargza [1974], this subspecies is well
knerwn in novthern and western parts of Poland. Identifying it in the Poleski Mational Park
moved ils occurrence eastwards, Tt is very hygrophilous, and as such, it is ofien found in
alder thickets, on lake shores, in spruce Torests [Stojatowska, Starega 1974, Kopacz 1998],
In the Peleski National Park a total 93 specimens were collected, most of them in very
damp habitats - willow-birch thickets, alder carr, and moist meadow,

L. prorimues is a species of Central Burope, It oceurs all across Poland, exceplt lor
the Tatras [Stojatowska, Stargga 1974], It is very sensilive 1o humidity changes, L. proxi-
wes Tives in forest liver and under stones, bath in moist lealy forests, raised peat bogs and

Acta Sei, Pol,
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a drier environment, in mixed forests and even in the coniferous ones, as well as in par-
dens [Stojatowska, Stargga 1974, Jedrycekowski 1979, 1987, 1993, Jaskiewicz, Pirog
1990, Kopace 1998, Wytwer 2001]. In the Poleski Mational Park 153 specimens were
caught. It was only missing in sedge fen and wood raised peat bog.

M. prafecruss Lochi is a species of Central BEurope which occurs all across Poland
[Stojatowska, Stargga 1974]. It is a thermophilous and photophilous species, found in
lorest litler, wood dust, under the bark of dead trees on the edges of lealy and mixed
foresls, in clearings as well as in thickets and xerothermic grasses [Bielak-Oleksy 1967,
slojatowska, Stargra 1974, Jedryezkowski 1979, 1987, 1993, ladkiewice, Pirdg 1990,
Kopuce 1998, Wytwer 2001 ], In the Poleski Mational Park 77 specimens were caughl.
Tt was omly missing in sedge fen,

€ vilnensis is a species new 1o the Poleski National Park, found in Eastern Bura-
pe. It oceurs all across Poland, except for the south-eastern part of the country and the
Carpathians [Stojatowska, Stargga 1974], The habitat of O. vilsensis is poorly known. In
the Swi-:;tukrzyskic Mountains it was found in the meadow [Jedrycekowski 1987, in Bia-
towicza Primeval Forest in swamp sproce forest and in the Kiyszyiska Primeval Forest -
in moss forest [Kopacz 1998, Wytwer 2001]. The most recent study of different types of
forests of the Bialowieda Primeval Forest reported by Wytwer and Trace |2003] demon-
strated that O vilnensis is the species which occurs in low numbers in dillerent types of
forests, all researched in the Bistowieza National Park, In the Poleski National Park 54
specimens were collected - This species was the most abundant in the bog marshy Torest
and less abundant in drained marshy pine forest and willow-birch thickets, It was missing
in all types of meadows and in alder carr,

F_germanicum is a species found in Central Burope, known all across Poland | Stoja-
towska, Stargeza 1974]. It oceurs in forest litter, under stones, heaps of tree trunks of all iypes
of forests, thickets, and also in peat bogs and on the lake shores | Biclak-Oleksy 1967, Stoja-
towska, Stargga 1974, Jedryerkowski 1979, 1987, Jaskiewicz, Pirde 1990, Wiylwer 1992,
1997, 2001, Eopace 1998, Wytwer, Tracz 2003]. In the Poleski National Park a wtal of 161
specimens were caughl. I was only missing in the inundated post-bog meadow,

Al the 9 species were found only in drained marshy pine forest, The lowest num-
ber of specics was observed In sedge fen and the inundated post-bog meadow (4 each).

Analyzing the similarity of the species composition of millipedes assemblages in
the Poleski Mational Park, there was recorded a considerable qualitative similaity (Fig. 3.

Millipedes assemblages of alder carr and fresh meadow demonstreated the same
species composilion, Jaccard's coclficient = 100 (8 common species). In these sites
. serbrelowis was missing only. A high value of Jaccard's coefficient was also recorded
{or drained marshy pine forest and the transitional and raised peat bog (0,90}, and marshy
pine lorest and willow-birch thickets (0L88), All the sites created a group with the coelli-
cient of similarity of species composition which equals (.75,

Miedonrice 3 (F-2) 2006
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10. Pip
5. Trz
6. bwg
. Twil
. Zwh
. Bbg

2
7
BN A
a ksw
_—l 8. Ols
4
1

.Bbp
. Tpw

Jaeceard’s Coefficient - Data In transformed

Fiz. 3. Species composilion similagty of millipede assemblages in the study sites {fabbreviations, see Table Ty

Structure of deminance

With the use of the analysis of the dominance structure in all the 9 sites
{Figs 4, 5), il can be noled that in each of them the struclure was differcnt, which is due to
elifferent humidity and plant species composition, tree layer especially. Five species were
superdominants. In the transitional and raised peat bog, the inundated post-bog meadow,
drained marshy pine forest, and in willow-birch thickets P. complanatus was the superdo-
tninant, while in the wood raised peat bog, moist and fresh meadow - €. sabudosus was the
superilominant, whercas in the alder carr - G, conmexa was the supcrdominant. In the
marshy pine forest the role of the superdominant was played by M. bosniensis and in the
sedpe Ten = by X L faeticoflis (Fig, 5.). Lower positions in the structure of dominance
were attributed 1o different species, which results in such a preat diversity.

Wytwer [1992], investigating pine forests in different parts of Poland, and Wy-
twer and Tracz [2003], studying different types of forests of the Biatowicia Primeval
Torest, recorded no M. bosniensis and X 1. laeticotlis. In the sites of the Poleski National
Park forest a total of 192 specimens of M. bosniensis were caught (181 in the marshy pine
foresl, 7 in the drained marshy pine forest and 4 in the alder carr) as well as 27 specimens
of X. f. faeticollis (1 in the marshy pine forest, 8 in the drained marshy pine forest and 18
in Lhe alder carr) (Table 1.

Acia Scf, Pol.
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2. Tl 3. Bbg

N/
.

4. Bbp

AV,

=

Fig. 4. Domination structure of millipedes assemblages ineach study sie
Abbreviations, see Takle |, Pattero on the graphs, see Fig 2
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6. twg
5 Trz

9. tsw
8. Ols

7. Zwb
4. Bbp
2. Twil

3. Bbg
10. Pip
1. Tpw

I T T T T T

8.6 ) 6.4 4,8 3.2 1,6 ]

Euclidean - Data In transformed

Fig. 5 Dominance strucoun: similarity of millipede assemblages in each study site (ahbresviations, see Table 1)

Check-list of millipede specics of the Poleski National Park

Table 3. List of millipedes species of the Fgeryea-Wlodawa Lake District

frem Specics 2 Sty alpwelds This paper
Bielak-Oleksy [1970]

1. Fesfuxenns lrpuras +
2. Ciliaite ris feeersiec e +
3 Celeane ris o omnesa + +
4, Miisigerrse besveriensis +
3. Harevoporana viliorlaiica +
G Brachydesmus sepemy +
7 Poalvddesnmns complinaluy + +
. Polydesnnns incinstais +
P Tralwries varicorniy B
10, MNapondlus venstis +
11. Presteroindur fuscs +

2 Crlineresinlus frisiuy +
13, Meralzptoplipliom neme +

14, Nesfonwlus foericollis laeticodlis +
15, Nestmplus loericallis mierzefens ki +
16, Lopiabdtiaes (rroxinis + +
17, Megapleshern profecion koche + +
15, (R uiteneeicofie s seefnefosies | +
14, Claraeriaie fus vilnsssis +
241, Podvzorinm gemuicnm + R )

17 q
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Today 86 millipede species are observed in Poland [Wytwer 1997), of which 17
species are reported in the Eecayea-Wiodawa Lake District [Stojalowska, Bielak-Oleksy
1970] (Table 3). The most recent studies report on further 2 and 1 subspecies species
found in the Poleski Mational Park, The Diplopoda check-list for the Poleski National
Park includes 2} species (Table 3), which accounts for 23% of Poland’s millipedes. [n the
Poleski National Park there are no elements which would differemiate the millipede fauna
of the Leczyea-Wilodawa Lake Digtrict from the rest of the country.,

CONCLUSIONS

1. Most of millipedes of the Poleski Mational Park were eurylopic specics which occur in
many habitals,
2. Millipedes of the Paleski Mational Park could be divided into o few groups:
- species abundant in many habitats: P, complanatis, O, sabrlosus,
- abundant species which dominate in one habitat - alder carr &, conmexi,
- non-abundant species which dominate in one habitat - marshy pine forest: M. bo-
sHiensis,
- non-abundant species in many habitats: M. [ faeticollis, L. proxinms, M. p. kochi,
O, vilrensis, P permanicnm.,
3. In the total material, 3 species were the most abundant: P, complanatus G, connexa
and O sabulosus
4. There was no clear habitat similarity in the structure of dominance of respective milli-
pedes assemblages in the study sites,
5. Alder carr and fresh meadow were the only ones which demonsteale the same species
cornposition of millipedes (e = 1.003,
6. The millipedes check-13st for the Poleski National Park includes 20 species,
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KROCIONOGI (DIPLOPODA) WYBRANYCH $RODOWISK
W POLESKIM PARKU NARODOWYM

Streszeaenie. Dotychezasowe dane na temat krocionogéw Polesia pochodzg 2 pracy Stoja-
lowskicj i Bielak-Oleksy [1970], Stwicrdzono wiwezas 21 parinkdw. Ninicjsza praca doty-
vy wybranych rodowisk w Paleskim Parku Narodowym i uzupetnia dane faunistyezne dla
obszarn Polesia. Powicrzchnic hadaweze representovwaly typowe Srodowisk Poleskiego
P - torfowiska § laki, Malerial, #ehramy w lalach 1995-1998 prey pomocy pilapck Barbe-

Aeiee Sef. Ped,



Millipedey (Dhplapoda} of selecied habitats of the Poleski Natlonal Peark

ra, liceyl 3504 akazy, reprezentujace 9 patunkdw: Clomeris conmexa, Polyzomium germani-
cunt, Mastgons bosniensis, Polvdessus complanartes, Leprodnlus proxiies, Xestoflas la-
eticedlis dereticollis, Wegaphvilenn projectim hochi, Ouenatoinlios sebalosus, 0. vilnensis.
Wocalym materiale nejlicznigjsze byly: P, complanatus, G. conmmexa orae O, satadosus Kla-
sy dominaci zprupewan krocicnogiw dla poszezepdlnyeh powicrzehnd wykaznjy rdinice.
Brak wyrasnego podobiefistwa w strukiurze dominacii zgrpowan krocionogdw z podob-
nych siedlisk, Diplopoda stwicedzone w Peleskim PN o gatunki gldwnic curytopowe, JToed-
nakie dwa gatunki preferowaty jedno Sredowisko, G, connexsea preferowat siedliska olsy,
a M. bosnfensis preferowal wyrainic sicdliskoe boru bagiznnepo. M. bosniensiz i O vilnen-

wis s nowyrd gatoekami, a X L feeticollis novwym podgatunkiem dla Poleskiego Parku
Marodowego i Polesia.

Slowa kluezowe: krocionapi, Diplopoda, fanistyka, ekologia, Poleski Patk Narodoesy,
Lot fowiska, faki.
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