Science and Education a New Dimension: Natural and Technical Science. Vol. 8, 2013

BIOLOGY

Pokhylenko A.P'., Korolev A.V. 2
Importance of Julida (Diplopoda) trophical and biotopical characteristics for anthropogenic impact
estimation of millipede habitat in forest ecosystems of Samarskyi Forest
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Abstract: Using litter and soil sampling, seven different forest ecosystems in Samarskyi Forest (Novomoskovskyi
region, Dnepropetrovskaya oblast) were investigated. Among 6 millipede species revealed, Rossiulus kessleri
(Lohmander, 1927) and Megaphyllum rossicum (Timotheew, 1897) predominated in all wood stands they revealed.
Trophic preferences of Julida order representatives (Diplopoda) are reviewed. It is revealed millipede's biotopical con-
finedness. Interdependence between diplopod's distribution in forestry ecosystems in Samarskyi Forest and anthropo-

genic transformation of the given territories is analyzed.
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One of the dominating groups of initial destructors
of leaf litter is Diplopoda [14]. Millipedes contribute
leaf litter destruction, supporting, therefore, soil
trophic nets in forestry ecosystems [29, 30]. Dip-
lopoda play significant role in biological nutrient
cycle [2, 3, 5, 11]. Integrate ecosystem approach to
investigation of diplopod's population structure ena-
ble to understand the organization principles of for-
est ecosystems. It is necessary for reforestation
events and fertility rising.

Plant residues, as nutritional substrate, define the
propensity to polyphage, and low food selectivity.
Substantial differences in masticatory parts of man-
dibles have not been found yet [12]. However, the
results of isotopic composition analysis of diplopod
tissues show the presence of the species trophic dif-
ferentiation [24]. Presumably, it is associated with
diplopod's feeding on different microflora (sapro-
trophic, xylotrophic). Unavailability of trophic dif-
ferentiation (exept narrow specialized species) is
observed in millipedes’ communities of temperate
latitudes. Trophic differentiation level and trophic
niche range increase with the increasing of taxocen
species diversity, thus, clear differences between
species' guilds is occurred.

To detect trophic differentiation and biotopic
confinedness of Julida order, and to assessment an-
thropogenic impact in condition of forest ecosys-
tems in Samarskyi Forest we have sampled more in-
tensively. Forest representing one of the most natu-
ral woodlands in Europe and it is situated in the cen-
tral part of the steppe zone of Ukraine. General area
of the forest mentioned above is 15 x 10° hectares.
The greatest ecosystem diversity forms the Samara
River — one of the biggest inflow of the Dniper Riv-
er.

Material (mature individuals of Julida order) was
collected during 2002-2008 by standard method of
leaf-litter sampling at 7 study sites of Samarskyi
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Forest (Dnepropetrovskaya oblast, Novomoskovskyi
region). Three leaf-litter samples were set per study
site every two weeks during autonomic seasons
2002-2008. The material comprised 72 litter sam-
ples of Diplopoda collected. The laboratory part of
the experiment conducted on the basis of Prysamar-
skyi International Biosphere Centre by A.L.Bel'gard
(Dnepropetrovskaya oblast, Novomoskovskyi re-
gion). The present paper focuses on general com-
parative characteristics of the diplopod fauna of sev-
en different forest types. Biogeocoenoses were cho-
sen in accordance with extrazonal growth classifica-
tion (natural and artificial forests) of steppe zone by
A.L.Bel'gard [1]. All study sites were situated in
mature (over 60 years) woods.

1. Dry-mesophilous (Dn;,) even-aged gappy
stand of Gleditsia triacanthos L. (10%) and Ulmus
laevis Pall. (5%). It is herbless shelter forest. Leaf
litter is single-layer, rot-shaped, fragmentary, thick-
ness of 1,5cm. Terrain type — terrace plain.

2. Dry-mesophilous (B;.,) pine grass arena forest.
Grass stand is a Calamagrostis epigeios (L.) Roth.
Litter is two-layer, thickness of 2,5cm. Top layer
consists of dead pine needles, and half-decomposed
leaves. Bottom layer — rot-shaped, difficult to spit
from soil. Terrain type — terrace plain. Terrain type
— terrace sand plain.

3. Mesophilous flood plain (Dac',), timber stand
is an English oak (Quercus robur L.) with small-
leaved linden (Tilia cordata Mull.) and green ash
(Fraxinus lanceolata Borkh.). Grass stand is a star-
wort Stellaria holostea L. Litter is two-layer, cohe-
sive, tightly, thickness of 2,5cm, easily to spit from
soil. Terrain type — terrace flood plain.

4. Mesophilous ravine forest (Dn,), timber stand
is an English oak (Quercus robur L.) alternately with
Norway maple Acer platanoides L., and European
ash Fraxinus excelsior L. Herbage is a nemerensis
motley grass. Litter is two-layer, cohesive, tightly,
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thickness of 2,5cm, consists of dead and half-
decomposed leaves. Terrain type — flood plain.

5. Mesohygrophilous osiery (Salix alba L.) with
a green ash (Fraxinus lanceolata Borkh.) in the
flood plain (Bs). Grass stand is a stinging nettle (Ur-
tica dioica L.). Litter is two-layer, cohesive, thick-
ness of 1cm. Terrain type — terrace flood plain.

6. Hygromesophilous (D'ns;.4) alder-birch closed
thicket (70%). Grass stand is wetted tall herbage.
Timber stand is European alder (Alnus glutinosa
(L.) Gaertn.), and aspen Populus tremula L. Litter is
two-layer, friable, thickness of 5,5cm. Top layer
consists of half-decomposed leaves, bottom layer is
turf and difficult to spit from soil. Terrain type —
terrace sand plain.

7. Hygrophilous alder thicket (D'n,) in the terrace
flood plain. Grass stand is marshy tall herbage. Sec-
ondary stand are European alder (Alnus glutinosa
(L), green ash (Fraxinus lanceolata Borkh.),
smooth-leaved elm (Ulmus carpinifolia
Rupp. ex G. Suchow.)). Litter is three-layer, cohe-
sive, tightly, thickness of 2cm. Terrain type — ter-
race sand plain.

Altogether, 6 species of Diplopoda of two orders
were identified from the material (Rossiulus kessleri
(Lohmander, 1927), Megaphyllum rossicum (Timo-
theew, 1897), M. sjaelandicum (Meiner, 1868), Julus
terrestris (Berlese, 1884) (Julidae), Polydesmus
complanatus (Linnaeus, 1758), Schizothuranius
dmitriewi (Timotheew, 1897) (Polydesmidae)). All
species (exept J. terrestris (Berlese)) were recorded
in seven types of forest. A highly complete species
composition of the Diplopoda was found in all for-
est types, exept dry-mesophilous even-aged gappy
stand of gleditsia and Russian elm (study site Nel).
Maximum number of millipedes was registered in
mesophilous ravine forest — 12 individuals per m*
(study site Ne4), while minimum was observed at
hygrophilous alder forest in the terrace flood plain.
Only in the given study site (Ne7) solitary specimens
of J.terrestris (Berlese) were marked. Maximum
density of Julidae millipedes was noticed in study
site Ne4, due to ubiquitous R. kessleri (Lohm.). Be-
ing the endemic of the Russian Plain and Northern
Caucasus [17], and ecologically flexible representa-
tive of Julidae family [18], R. kessleri (L.) is often
found in the ecoton biotopes of steppe zone of
Ukraine [4, 6, 15]. Having the pronounced tendency
to the humid forest biotopes, M. sjaelandicum
(Mein.) is widely spread in the Eastern Europe and
the European CIS [8, 17]. M. rossicum (Timoth.) is
ubiquitous, endemic of the Russian Plain, Crimea,
and Caucasus; it is prone to synanthropization and is
widely spread in the steppe zone of Ukraine [17].

The few representatives of the Polydesmida or-
der are faintly active and colonize shallow part of
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the leaf litter [16]. P.complanatus (L.) is often
found in alder thicket [23, 25, 27], and S. dmitriewi
(Timoth.) —in deciduous forests [7, 28].

It is known that the main food of saprophages is
microflora [20]. This is confirmed by the isotopic
composition analysis coincidence of carbon in dip-
lopod tissues and saprotrophic organisms [24]. It is
also known that microflora shows selectivity in rela-
tion to the plant substrate [19, 22]. Basing on the re-
sults of the laboratory experiment, ANOVA-test
was conducted. Widespread R. kessleri (Lohm.) as
model species was chosen. Thus, it was revealed
that individuals demonstrate selectivity in relation to
the offered food resources: birch-aspen, alder-
maple-oak-pine needles [9]. Consumed plant re-
courses are marked in decreasing order. Herewith,
maximum number of Escherichia coli colonies (wild
type) observed in the inoculations from intestinal
cavity of that individuals, which have consumed
one-component sterile maple (Acer campestre L.)
litter (37,0%). Minimum number of the mentioned
colonies was pointed out at specimens, which have
consumed one-component sterile alder litter (0,1%)
[13]. Trophic links are the basis of biogeocoenosis
[21], which has specific cycle of energy and sub-
stances and that is reflected on the qualitative compo-
sition of forest litter and rate of its destruction.
Therefore, absence or presence of one or another spe-
cies is observed in biotopes with different quantative
and qualitive composition of leaf litter.

Moisture-loving species Julus terrestris (Berlese)
belongs to the category of relict species (R) [26], the
most stenotopic species, preferring areas minimally
affected by anthropogenic impact. But for stabilized
biotopes the category of eurotopic species (E) is the
most typically, for example, Rossiulus kessleri
(Lohm.). Widespread adaptive species (A) Mega-
phyllum rossicum (Timoth.) and M. sjaelandicum
(Mein.) may be found not only in forest ecosystems,
but also in technologically transformed ecosystems
of urban agglomerations [10]. It is shown that most
of the studied biotopes are exposed the anthropo-
genic factors. Communities of Diplopoda inhabiting
the Samarskyi Forest consist of 1-6 species, depend-
ing on the type of forest. Rossiulus kessleri (Lohm.),
Megaphyllum rossicum (Timoth.) are dominant spe-
cies in most types of forest. Variation in humidity
affects the species composition of Diplopoda com-
munities. Millipedes are one of the few groups able
to fragment dead wood and leaves into smaller piec-
es, making the organic material available for further
decomposition by fungi, bacteria, and microinverte-
brates. In forest soils in particular, millipedes facili-
tate decomposition of leaf litter, support soil food
webs.
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MMoxuaenko A.Il., Koponés A.B.
3HauyeHHe TPopUUECKOH H TOMHYECKOIi XapaKTepUCTHK MHOTOHO:xkeK Julida 1711 olleHKH aHTPONMOreHHOro BJIM-
SIHUSI HA MeCTOOOMTaHM JMILIONOA B 3kocucTeMax Camapckoro Jieca
Annortanusi: C HCHOJH30BaHMEM METOAA MOYBCHHBIX NMPO0 M PYYHOHW pa30OpKH IMOACTHIIKH HCCieloBaHA (ayHa
Diplopoda 7 nmpoOHBIX y9acTKOB B pa3IMYHBIX THIIAX JIECHBIX 3KocucTeM Camapckoro jeca (HoBoMockoBckuit paiioH,
JuenpornieTpoBckas obmacts). M3 6 oOHapykeHHBIX BHAOB, Rossiulus kessleri (Lohmander, 1927) u Megaphyllum
rossicum (Timotheew, 1897) mpeo0aagany B OONBIIMHCTBE HCCICAOBAaHHBIX OMOTOMNOB. MccienoBanbl Tpodudeckue
NPEANoYTEeHHsT MHOTOHOXeK oTpsna Julida, BblsiBIeHa OMOTONMYECKass MPUYPOYEHHOCTh OTIEIBHBIX MpEeJCTaBUTENCH
JAaHHOW Tpynmbl auruionof. [IpoaHann3npoBaHa B3aMMOCBS3b OCOOEHHOCTEH pacrpoCTpaHEeHHUs JMILIONOJ CO CTere-
HBIO aHTPONOT€HHOH TpaHC(hOpMaLNHK JIECHBIX 9KocucTeM CamapcKoro Jieca.

KaioueBble ci1oBa: TUmiionoapl, Tpoduueckas Crenrain3alisi, JIECHas MMOJCTUIIKA, JIECHBIE SKOCUCTEMBI.

Kopoe AIL", ®ponos J].A.*
ITpo6aeMbl ynpaBjieHUsi MeTANOMyJIsiHel 0X0OTHHYbero (pa3zana ex-situ
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AnHoranusi: Hamu Obuia pazpaboTaHa 3BpUCTHUECKAs MOJIENb YIIPABICHUS COCTOSIHUEM METAIOIYJISIIIMUA OXOTHHYbE-
ro (azaHa B YCIIOBUSIX €X-Situ HA OCHOBaHMH OLIGHKH €T0 COCTOSHHS B HEKOTOPBIX XO3SHCTBAaX IOr0-BOCTOKA Y KPaHHBI.
OHa CKJIagpIBaeTCs U3 YETHIPEX B3aMMOCBA3aHHBIX OJIOKOB: JBYX NPOU3BOACTBEHHBIX, OJHOTO KOHTPOJHUPYIOLIETO U
OJTHOTO ympasisitomiero. [IpemioxxeHHas MOAEb MO3BOJSIET 3PPEKTUBHO KOPPEKTHPOBATH OT/AENIBHBIE AJIEMEHTHI IIPO-
W3BOJICTBEHHOTO MPOLIECcca, YCTPaHssl JIMMUTHpYIoLIHe Bo3aercTBrs1. OCHOBOM JU1s ee (hyHKIMOHMPOBAHHMS CIIYIKHT Ka-
YECTBO MHKYOAIMOHHBIX SIMLI, SBJISIOUIMXCS HHIMKATOPAMU COCTOSHHUS TOITYJISILIUY B LIEJIOM.

KiroueBble cji0Ba: METanonMyJySIIysI, OXOTHHYHH (a3aH, yIIpaBIeHHUE, SHI0, TUMUTHPYIOIIEe BO3ICHCTBHUE.

B mocnennee Bpemst HaOnromaercsi CyIIeCTBEH- In-situ
HOE YMCHBIIICHHWE KOJHMYECTBEHHOTO U KadeCTBEH-
HOTO COCTaBa OXOTHHUYBHUX PECYPCOB, OCOOCHHO B
CTpPaHaX CO 3HAYUTEIBHBIM AHTPONOIEHHBIM Ipec-
COM Ha €CTeCTBEHHEIE 3KocHucTeMbl [7]. Bo MHOTOM
3TO OOBACHICTCS TEM, YTO OXOTHHYLU J>KUBOTHBIC
WCIBITHIBAIOT JBOWHYIO aHTPONOIE€HHYIO Harpy3Ky:
C OJHOU CTOPOHBI, HEMOCPEICTBEHHOE U3bITUE Ya-
CTHU TIOIYJISIIMA BO BPEMS OMPOMBIIUICHHS, C JPY-
roil — B pe3ysbTare mpeodpa3oBaHus UX Cpeibl 00u-
tanus [10].

OmHuM U3 TOCHENCTBUN OIIYTUMOW aHTPOIIO-
IFCHHOH Harpy3ky sIBJISeTcs (pparMeHTaius MecT

0coOeil IIH TaMeT,

Pennrponykim

Ex-situ

Ex-situ

Peruon A
oOWTaHWsI 3HAYUTEIHHOTO KOJHMYECTBA  BHJIOB, Permon b
BCJICJICTBHE 4Yero o0pa3yroTCs MOMYJISIMOHHBIC pe- Puc. 1. CtpykTypa MeTanonyJssIuy BUAOB, COJEpiKa-
3epBatel [11, 13]. s o0o3HAYEHUS CHUCTEMBI JIO- MIUXCSI B UCKYCCTBEHHBIX YCIOBHAX M MMEIOIINX TIPH-
KaJIbHBIX TPYIIUPOBOK OPraHU3MOB, COEIUHEHHBIX POJIHBIE JIOKATHTETHI [9]
HHUTSMH MHUTpaHToB, B 1969 rony S. Levin mpemo-
JKIJI TepMUH MeTaromyJusius [ 14, 15]. CoriacHO COBpEeMEHHBIX TNpencTaBieHuit [9] 06

[IpuctaBka «mera» 0003HaYaeT yCTOWYMBOCTD OCOOCHHOCTSAX  CYIIECTBOBAHHS KUBOTHBIX M HX
COCTOSIHHSL CHCTEMbI HA OCHOBAHMM JMHAMUYHOCTM  B3@HMMOJICHCTBHA B YCIOBHMAX €X-situ M 1n-situ, npo-

éé xomnoHeHToB. COOTBETCTBEHHO, MOJENL Mera-  ACXOMUT OOMEH MHUIPaHTaMH BO BPEMsI HHTPOJYK-
MOMYJISAIMK TIPEANOIaraeT HMCYe3HOBEHHE JOKajgp-  LHH, OTIOBa ocobell U3 NPUPOIHOH Cpelbl, Hcues-
HBIX IPYIIHPOBOK (JIOKAIUTETOB), HX BO30OHOBNe-  HOBCHHE H BOCCTAHOBICHHE MEJIKHX JIOKAJBHBIX
HHe, TOSBICHHE HOBBIX, a TAKXKE COOTBETCTBylo-  IPYMIMPOBOK (puc. 1). Taxum 00pa3soM, 4elIoBeK
LYIO AMHAMHKY [POCTPAHCTBEHHOH CTPYKTYpbl Me- ~ MCKYCCTBEHHO CO3/IACT M MOUICPKUBACT METAIOITY-
TANOMYJSIIIUK B 1eJIOM (MyJbCAIMIO MOMyNAHOH-  JPALHI0 COOTBETCTBYIOIICTO BUAA, HMCIOIIYIO yHk-
Horo apeaia) [1]. LHUOHAJIBHBIE JJIEMEHTHI B €CTECTBEHHBIX M HCKYC-

CTBEHHBIX YyCIOBUAX. [103TOMY HMCKYyCCTBEHHO (hop-
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