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Background. Composition of tree species plays an important role in the struc-
tural and functional organization of soil invertebrates during the process of afforesta-
tion, which affects the trophic structure of soil invertebrate communities. The accumula-
tion of dead plant residues depends on trophic specialization of the mesofauna com-
plex, where saprophaga plays a significant role, particularly under the conditions of an
increasing variety and thickness of litter. The aim of the research is to determine the
current status of taxonomic diversity of litter-soil mesofauna, as well as the structural
and functional organization of their communities in model plots with natural afforestation
in Western Polissia.

Materials and Methods. The model plots are located on the area of Western
Polissia that belongs to the mixed forest zone with the dominance of pine; meadow
vegetation is located on the places of drained swamps or logged forests. The studied
model plots are located in Kolesa (six transects) and Kulevytske tracts (three transects).
The sampling of litter-soil mesofauna was accomplished in 2019 by means of Barber
pitfall traps, and its inventory was conducted by standard in soil zoology methods.

Results and Discussion. The conducted research revealed high taxonomic diver-
sity of litter-soil mesofauna on the transects of both model plots. Altogether we found
the representatives of about 170 genera of 64 families from 6 classes of 3 phyla. The
diversity of invertebrates within Kolesa model plot (180 taxa) is a bit lower compared
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to Kulevytske one (200 taxa). The obtained data allow us to estimate the changes tak-
ing place in the mesofauna communities under the influence of natural afforestation
process. Despite the fact that all the invertebrate communities consist of approximately
the same number of species (taxa) and have similar quantitative indicators of dynamic
density, they show their own specifics in terms of the ratio of invertebrate trophic spe-
cialization.

Conclusion. The study found that litter-soil invertebrates are largely dependent on
the composition of ecosystem plant component and the condition of the habitat created
during the ecological succession. Considering the investigated transects as separate
biogeocoenotic ecosystems, we can conclude that the more vegetation approaches
its natural status (forest), the more dominant saprophaga trophic group of mesofauna
becomes.

Keywords: mesofauna, litter-soil invertebrates, taxonomic diversity, dominance
structure, trophic groups, Polissia

INTRODUCTION

Changes in the structural and functional organization of soil invertebrates during
afforestation occur on the basis of species which have inhabited the area and adapted
to the conditions that prevailed before the afforestation process (Wardle et al., 2004).
Composition of tree species plays an important role in this process, which affects the
trophic structure of soil invertebrate communities, and, as a result, influences the func-
tioning of a whole ecosystem (Jones et al., 1997; Peng et al., 2022; Hedenéc et al.,
2023). The accumulation of dead plant residues affects the redistribution of inverte-
brates in mesofauna complex depending on their trophic specialization. The efficient
and complete destruction of dead plant residues is possible due to the fact that a sig-
nificant part of litter and soil invertebrate fauna belongs to saprophaga. The ecological
role of this trophic group in different ecosystems is increasing along with the variety and
thickness of litter in them (Tsaryk & Yavornytskyi, 2020). Soil invertebrates are closely
related to the vertical distribution of humus and rhizosphere. The lower limit of humus
layer often coincides with the presence and activity of most soil invertebrates, especially
saprophaga. Phytophaga of litter and sail, in contrast, are tightly connected with the
rhizosphere. A greater mobility of zoophaga mainly depends on their prey location having
no typical spatial niches.

The aim of the research is to determine the current status of taxonomic diversity of
litter and soil mesofauna, as well as the structural and functional organization of their
communities in model plots with natural afforestation in Western Polissia.

MATERIALS AND METHODS

The model plots are located on the area of Western Polissia that belongs to the
mixed forest zone according to the physical and geographical zoning of Ukraine; the
main type of vegetation here is pine forest, often with the inclusion of birch and alder
(Barbarych, 1977). Meadow vegetation also plays a significant role in the landscape
structure here; the meadows are located on the places of drained swamps or logged
forests (Mokryi et al., 2011). The model plots of the studied transects are located in two
groups: Kolesa and Kulevytske tracts (Fig. 1).
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Fig. 1. Thelocalization of the studied transects within the model plots in Kolesa—1 (51,474778 N 23,750621 E)
and Kulevytske — 2 (51,434516 N 23,867931 E) tracts (Kovel District of Volyn Region)

Kolesa model plot, which lies on a moisty sandy placore, includes six transects:
1 — wet mesotrophic Pinetum myrtillosum, 2 — wet mesotrophic Betuletum myrtilloso-
callunosum, 3 — Nardus stricta + Festuca rubra-Hieracium pilosella on the place of
wet mesotrophic oak-pine forest, 4 — young Betuletum graminoso-variaherbosum, 5 —
Betuleto-pinetum nardoso-callunosum pasture with the obvious regeneration of pine,
6 — young Betuleto-pinetum callunosum with the obvious regeneration of pine.

Kulevytske model plot lies within the floodplain of the Prypiat River and consists
of three transects: 1 — Pinetum melampyroso-myrtillosum, 2 — Betuletum calamagros-
tidosum (canescentis) on the place of soggy eutrophic swamp, 3 — Poa pratensis +
Elytrigia repens on the place of soggy eutrophic swamp.

The sampling and inventory of litter-soil mesofauna was accomplished in 2019 by
means of Barber pitfall traps (Dunger & Fiedler, 1989). Material analysis was carried
out by standard in soil zoology methods (Moretti et al., 2017). The taxonomic compo-
sition of invertebrate communities was determined to species or higher cathegories
(genus, family) depending on the community component (Burakowski, Mroczkowski &
Stefanska, 1973, 1974; Harde & Severa, 1988; Rizun, 2003; Sverlova & Hural, 2005;
Radchenko & Elmes, 2010). The ordering of animals into trophic groups was carried out
according to Goérres and Amador (2021). The dominance structure of invertebrate taxa
was established after Tischler (1979).

RESULTS AND DISCUSSION

The conducted research revealed high taxonomic diversity of litter and soil meso-
fauna on the transects of both model plots. Altogether we found the representatives of
about 170 genera of 64 families from 6 classes of 3 phyla. The diversity of invertebrates
within Kolesa model plot (180 taxa) is a bit lower compared to Kulevytske one (200 taxa)
(Tables 1-3).

Data presented in the tables allow us to estimate the changes taking place in the
mesofauna communities under the influence of natural afforestation process.
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Table 1. Indicators of diversity (S) and dynamic density (N, ind. per sq. m) of invertebrate
mesofauna of the research transects 1-3 within Kolesa model plot (the results are
based on 100 trap-days)

Taxon " 2 3

S N % S N % S %
Lumbricidae 2 0.4 0.1 2 1.4 0.3 2 1.4 0.4
Oniscoidea 1 16.4 &L 1 10.6 2.5 1 8.5 23
Aranei 1 115.6  23.1 1 46.6 10.9 1 542 14.9
Opiliones 1 3.5 0.7 1 11.8 2.8 1 2.6 0.7
Chilopoda 2 1 0.2 2 1.1 0.3 0 0 0.0
Diplopoda 6 13.3 2.7 4 8.4 2.0 1 0.5 0.1
Blattidae 1 14 2.8 1 0.2 0.0 1 0.5 0.1
Tettigoniidae 0 0 0.0 0 0 0.0 2 1.4 0.4
Dermaptera 1 0.4 0.1 1 0.2 0.0 0 0 0.0
Cicadidae 0 0 0.0 1 0.2 0.0 1 8.7 2.4
Hemiptera 2 6.2 1.2 2 7.2 1.7 2 3.8 1.0
Carabidae 11 39 7.8 19 77 18.0 21 33 9.0
Staphylinidae 11 67 13.4 6 19 4.5 5 85 9.6
Coccinellidae 0 0 0.0 1 0.1 0.0 1 0.2 0.1
Cantharididae 1 0.2 0.0 1 0.4 0.1 1 0.7 0.2
Adephaga (lar.) 41 0.8 2 0.5 0.5 0.1
Formicidae B 163.9 327 5) 210.8 494 8 180 494
Chrysomelidae 2 1.9 0.4 2 0.7 0.2 1 2.2 0.6
Silphidae 1 22.6 4.5 3 1.3 0.3 1 1 0.3
Tenebrionidae 0 0 0.0 0 0 0.0 1 24 0.7
Buprestidae 0 0 0.0 0 0 0.0 1 0.2 0.1
Elateridae 0.8 0.2 1.3 0.3 13.8 3.8
Cerambycidae 1 0.2 0.0 1 0.1 0.0 0 0 0.0
Scarabaeidae 1 18.5 3.7 3 15:8 3.6 2 0.2 0.1
Erotylidae 1 0.6 0.1 0 0 0.0 0 0 0.0
Ipidae 1 0.4 0.1 0 0 0.0 0 0 0.0
Curculionidae 7.3 1.5 6.4 1.5 5.8 1.6
Diptera 1 0.8 0.2 0 0 0.0 0 0 0.0
Tenthredinidae 2 0 0.0 2 0.2 0.0 0 0 0.0
Trichoptera 2.1 04 3.5 0.8 5.3 1.5
Panorpidae 1 0.2 0.0 1 0.1 0.0 1 0.9 0.2
Alleculidae 0 0 0.0 1 0.4 0.1 1 1 0.3
Lepidoptera (lar.) 2 0.4 0.1 3 0.5 0.1 1 0.9 0.2
Mollusca 2 0.6 0.1 0 0.0 0 0.0
Total 58 5014 100 64 426.8 100 57 364.7 100

Note: * Research transects (see their description in Material and Methods)

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e Bionoriyni Ctyaji / Studia Biologica e 2023 e Tom 17 / N2 4 e C. 133-142



TAXONOMIC DIVERSITY OF LITTER AND SOIL INVERTEBRATES AND THE STRUCTURE OF DOMINANCE... 1 37

Table 2. Indicators of diversity (S) and dynamic density (N, ind. per sq. m) of invertebrate
mesofauna of the research transects 4-6 within Kolesa model plot (the results are
based on 100 trap-days)

Taxon & > 0

S N % S N % S %
Lumbricidae 1 438 1.1 1 0.4 0.1 1 0.3
Oniscoidea 1 14.4 383 1 9.5 28 1 583 1.4
Aranei 1 52.6 12.0 1 50 14.9 1 455 121
Opiliones 1 121 27 1 1.7 0.5 1 1 0.3
Chilopoda 1 1.3 0.3 1 0.9 0.3 1 0.3 0.1
Diplopoda 7 8 1.8 4 24 0.7 3 2.9 0.8
Tettigoniidae 0.0 0.0 1 0.5 0.1
Hemiptera 6 8.8 2.0 4 3 0.9 5 43 1.1
Cicadidae 2 5.6 1.3 2 43 1.3 3 6.8 1.8
Blattidae 1 0.9 0.2 1 1 0.3 1 0.3 0.1
Orthoptera 0 0.0 1 0.1 0.0 0.0
Carabidae 18 42.3 9.6 14 20 6.0 10 111.8 297
Staphylinidae 8 40.5 9.2 5 52 15.5 4 16.2 4.3
Cantharidae 0.6 0.1 0.9 0.3 0.9 0.2
Adephaga 1 7.1 1.6 1 43 1.3 1 1.2 0.3
Formicidae 4 200 454 5 168 50.2 8 139  36.9
Chrysomelidae 1 1.8 0.4 & 1 0.3 2 2.1 0.6
Silphidae 3 24 0.5 1 0.9 0.3 2 7 1.9
Tenebrionidae 0.0 0.1 0.0 0.3 0.1
Buprestidae 0.0 0.0 0.2 0.1
Elateridae 5 2.8 0.6 3 1.7 0.5 1 0.7 0.2
Scarabaeidae 1 14.5 3.3 2 3.8 1.1 2 1.9 0.5
Coleoptera sp. 0.0 0.0 0.7 0.2
Curculionidae 6 9.6 22 B 5.8 1.7 7 239 6.3
Diptera 0.3 0.1 1 0.7 0.2 0.2 0.1
Tenthredinidae 1 0.1 0.0 1 0.7 0.2 1 0.5 0.1
Trichoptera 7.7 1.7 1.1 0.3 0.5 0.1
Panorpidae 1.1 0.2 0.0 0.0
Lepidoptera 1 0.3 0.1 0.0 2 1.4 0.4
Mollusca 2 0.5 0.1 2 0.4 0.1 2 0.2 0.1
Total 72 440.1 100 60 334.7 100 75 376.6 100

Note: * Research transects (see their description in Material and Methods)
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Table 3. Indicators of diversity (S) and dynamic density (N, ind. per sq. m) of invertebrate
mesofauna of the research transects within Kulevytske model plot (the results are
based on 100 trap-days)

Taxon " 2 3

S N % S N % S %
Lumbricidae 1 3.1 0.5 1 1.7 0.3 1 2.9 0.6
Oniscoidea 1 26.6 4.4 2 70.5 12.8 1 23 4.4
Aranei 1 109 18.0 1 53.7 9.8 1 61 11.7
Trogulidae 0.1 0.0 0.0 0.0
Opiliones 1 21 0.3 1 31.1 5.7 1 11 21
Chilopoda 1 23 0.4 1 6.8 1.2 2 4.6 0.9
Diplopoda 5) 53.8 8.9 4 148 26.9 3 23 4.4
Tettigoniidae 0 0.0 0 0.0 5.6 1.1
Dermaptera 1 0.3 0.0 0 0.0 0 0.0
Hemiptera 3 55 0.9 6.5 1.2 2 3.7 0.7
Cicadidae 0 0.0 4.4 0.8 2 26 5.0
Blattidae 2 3.3 0.5 1 1.1 0.2 0.2 0.0
Carabidae 21 84 13.9 21 33 6.0 17 27 5.2
Staphylinidae 7 34.3 5.7 4 58.1 10.6 3 28 5.4
Cantharidae 1 1.3 0.2 1 0.4 0.1 1 0.2 0.0
Coccinelidae 0 0.0 0 0.0 3.2 0.6
Dytiscidae 0.1 0.0 0 0.0 0 0.0
Adephaga 2 3.2 0.5 2 8.2 1.5 1 29 0.6
Formicidae 4 198 32.7 6 46.2 8.4 5 242 465
Chrysomelidae 2 11.6 1.9 4 18.2 3.3 1 4.9 0.9
Silphidae 3 1.6 0.3 3 40.5 7.4 1 6 1.2
Scolytidae 1 0.1 0.0 1 0.1 0.0 0 0.0
Tenebrionidae 0.1 0.0 0.3 0.1 4 11 21
Elateridae 1 1 0.2 3 3.1 0.6 7 12 23
Cerambicidae 0.3 0.0 0.0 0.0
Scarabaeidae 2 28.4 4.7 1 41 0.7 1 1.4 0.3
Coleoptera 0.1 0.0 1.7 0.3 0.0
Curculionidae 2 15.1 25 1 0.3 0.1 8 9 1.7
Diptera 0.2 0.0 0.2 0.0 0.2 0.0
Tenthredinidae 1 0.1 0.0 1 0.4 0.1 1 0.2 0.0
Trichoptera 19.2 3.2 8.1 1.5 7.6 1.5
Panorpa 0 0.0 1 1 0.2 0 0.0
Lepidoptera 1 1.1 0.2 1 1.6 0.3 1 1.5 0.3
Mollusca 1 0.3 0.0 1 0.7 0.1 4 2.5 0.5
Total 65 606.2 100 62 550.0 100 68 520.6 100

Note: * Research transects (see their description in Material and Methods)
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Despite the fact that all the invertebrate communities consist of approximately the
same number of species (taxa) and have similar quantitative indicators of dynamic den-
sity, they still show their own specifics in terms of the ratio of invertebrate trophic spe-
cialization (Fig. 2-3).
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Fig. 2. The ratio of trophic groups of litter-soil invertebrate mesofauna of the research transects within Kolesa
model plot (see the transects description in Material and methods)
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Fig. 3. The ratio of trophic groups of litter-soil invertebrate mesofauna of the research transects within
Kulevytske model plot (see the transects description in Material and methods)

CONCLUSION

Considering the investigated transects of Kolesa and Kulevytske model plots as
separate biogeocoenotic ecosystems, it can be concluded that each of them has its own
typical characteristics. The more phytocoenosis approaches its natural status (forest) in
terms of species composition, the more dominant saprophaga trophic group of meso-
fauna becomes.
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140 Inna Tsaryk, Vasyl Yavornytskyi, Ostap Reshetylo

We found that litter-soil invertebrates are largely dependent on the composition
of ecosystem plant component and the condition of habitat created by phytocoeno-
sis during the ecological succession. The process of natural afforestation cannot be
regarded as exclusively positive as the penetration of invertebrate species with different
trophic specialization indicates profound and often unpredictable changes of litter and
soil invertebrate communities. Such changes are the manifestations of energy pertur-
bations which lead to an optimal ecosystem condition in the course of time (Whittaker,
1975; Auclerc et al., 2022), which is exactly what we observe in our survey.
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TAKCOHOMIYHE PI3HOMAHITTA NIACTUINIKOBO-I'PYHTOBUX BE3XPEBETHUX
I CTPYKTYPA JOMIHYBAHHS IXHIX YTPYMOBAHb Mg BNJIMBOM
NPUPOOHOIO 3ANICHEHHA MOAENBbHUX AINMAHOK HA 3AXOAI noniccaA

IHHa Lapuk', Bacunb SleopHuybkutli', Ocman Pewemuno'?
' IHemumym ekonoeii Kapnam HAH YkpaiHu, eyn. KozenbHuubka, 4, Jlbeie 79026, YkpaiHa

2 [lbeiscbkuli HauioHanbHUl yHieepcumem imeHi lsaHa @paHka
syn. lpywescbkoeo, 4, Jibeie 79005, YkpaiHa

BcTyn. Baxnuey pornb y CTPYKTYPHO-(OYHKLIiOHANbHIM opraHisauii rpyHToBuXx 0es-
XpebeTHMX nig BNAMBOM MPUPOAHOrO 3aniCHEHHS Bifirpae Cknag OepeBHUX Mopid,
AKkMn  popmyBaTUMe TPOiYHY CTPYKTYpYy YrpynoBaHb TPyHTOBMX 6e3xpebeTHuX.
HarpomampkeHHs MepTBUX POCIMHHUX 3anULLKIB 3anexuTb Big TPodivHOI cneLianisauii
KOMMreKkcy mesodhayHu, y skoMy canpodhary BigirpatoTb NpoBigHY porb, 0cobnMBoO 3a
YMOBM 36iNbLUEHHS Pi3HOMAHITTS | TOBLUMHM NigcTunku. MeTa gocnigjkeHb — 3'acyBatu
Cy4YaCHWM CTaH TaKCOHOMIYHOMO Pi3HOMAHITTS NiACTUNKOBO-IPYHTOBMX 6e3xpebeTHnx
Me3obayHN, a TakoX CTPYKTYPHO-(PYHKUiOHaNbHY oOpraHi3auito TXHiX yrpynoBaHb Ha
AinsHKax i3 NpUpoaHNM 3aniCeHHSAM.

Marepianu Ta MeToaun. MogenbHi AinsiHKM po3milleHi Ha TepuTopii 3axoay MNoniccs,
SIKe HanexXuTb A0 30HW MillaHUX MiciB 3 AOMiHYBaHHSAM COCHW; SlydHa POCAMHHICTb Npea-
CTaBrieHa y Micusx ocyLLIeHUX OoniT i 3HMLLeHUX niciB. [ocnimkyBaHi OinsiHKM po3TaLLOBaHi
B ypounax Koneca (wictb TpaHcekT) i Kynesuubke (Tpy TpaHcekTn). 36ip nigcTnnkoso-
r'pyHTOBMX Be3xpebeTHux nposoaunu y 2019 p. metogom Bignosy nactkamu bapbepa,
a KameparbHe onpautoBaHHS MaTepiany 34iNcHIOBanu 3rigHo 3 3aranbHONPUAHATUMM
y I'PYHTOBII 30010rii MeTognkamu.

Pe3ynbraTtu. [JocnigXeHHsMU BCTAHOBMEHO BUCOKE TaKCOHOMIYHE Pi3HOMaHITTS
NigCTUNKOBO-I'PYHTOBOI Me30dhayHN Ha TpaHcekTax 060X MogenbHUX AiNsgHoK. 3aranom
BUSIBMEHO npedcTaBHuKiB 6nm3bko 170 poais i3 64 poanH LWeCTn Knacis, SKi HanexaTtb
00 TpboX TUNIB. PisHOMaHIiTTs 6e3xpebeTHUx mogensHoi ainsHku Koneca (180 Takco-
HiB) € TPOXM HWXKYUM, MOPIBHAHO 3 MogenbHOW AinsHkow Kynesuupke (200 TakcoHIB).
OTpumaHi AaHi fatoTb HaM 3MOTY OLIHUTY 3MiHW B YrpyrnoBaHHsIX 6e3xpebeTHMX mesoda-
YHU, SIKi BAHUKaIOTb YHACNIAOK BNAUBY NpoLecy NpupoaHOro 3anicHeHHs. Hessaxatoum
Ha Te, LLO MPAKTMYHO BCi yrpyrnoBaHHs 6e3xpebeTHnx cchopmMoBaHi NpubnusHo TiEt X
KINbKICTIO BUAIB (TAKCOHIB) i MatOTb NMOAIOHI KINbKICHI MOKa3HWKN AMHAMIYHOI LLINBHOCTI,
BOHW BUSIBNSAIOTbL CBOKO Ccneundiky y cniBBigHOLWEHHI TPOMIYHMX rpyn.

BucHoBku. [JocnigXeHHsSM BCTAHOBMEHO, WO MiACTUIKOBO-I'PYHTOBI 6e3XpebeTHi
€ 3Ha4YHOK MIpPOI0 3anexHi Big cknagy poCrMHHOT KOMMNOHEHTU eKOCUCTEMN 1 YMOB Oce-
nuwa, cbopMOoBaHOro Mif Yac eKornorivyHoT cyKuecii. BBaxaroum JocnigxyBaHi TpaHcekTH
OKpeMmnmMK BioreoLeHO3HUMM eKOCUCTEMaMn, pOBUMO BUCHOBOK MPO Te, L0 YMM Binblue
IXHSI POCNINHHICTb HABNMXaeTbCA [0 NPUPOAHOTrO CTaHy (Nic), TMM XapakTepHiWum Ans
Hel cTae JoMiHyBaHHs canpodaris.

Knroyoei crioga: wmesodhayHa, NigCTUIKOBO-IPYHTOBI 6e3XpebeTHi, TaKCOHOMIYHE

Pi3BHOMaHITTS, CTPYKTYpa AOMiIHYBaHHS, TPOodiYHi rpynu, MNonicecs
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