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Amopsin O. I. — CtpykTypHi 3MiHu TakcoreHy rpyHToBHX Collembola mifg
BIUIMBOM 1HBA31MHUX BUJIIB JACpEeBHUX pocinH Po3rouus. — KBamidikaliiHa HaykoBa
mparis Ha MpaBax PyKOTIHCY.

Juceprarrist Ha 3100y TTs CTyIeHs AokTopa dingocodii 3a cremianpHicTio 101 —
“Exomoris” (ramy3p 3HaHb 10 “Ilpupomnudi Hayku”). JIbBiBCbKUI HaIllOHAIBLHUN
yHiBepcuteT iMeHi [Bana @panka, 2025.

HucepraitiitHa po6oTa NpUcBsiY€HA TOCTIHPKEHHIO 3MiH TAKCOIIEHY IPYHTOBHUX
Collembola mij BIIIMBOM 1HBa31MHUX BUIB JEPEBHUX POCIHMH HA TepUTOPii Po3TOouus.
BusiBneHo 3MiHU Yy TaKCOHOMIYHIN Ta €KOJIOTIYHIA CTPYKTYpl TAKCOIIEHIB KOJIEMOOI
TpaHc(OopMOBaHUX O10IEHO31B. BCTaHOBIEHO TNEPCIEKTUBHICTh BUKOPCTAHHS
rpyaToBux Collembola nsis 3001HAMKALIT €KOJIOTTYHUX YMOB JOCTIIKEHUX €1adOTOIIB
Po3Toyusi.

AHTponoreHH1 TpancopMmallii JTiCOBUX €KOCUCTEM, 30KpeMa 3aMiHa KOPIHHUX
enudikaropiB J€peBOCTaHY IHTPOAYKOBAaHUMU a00 1HBa31MTHUMU BHJIAMH, € OJIHUM 13
OCHOBHMX YHMHHHKIB JecTalimizaimii mpupoaHux Oio1eHo31B. Taki 3MIHH MOXYTh
MPU3BOAUTH JI0 MOPYLIEHHS MIKPOKJIIMAaTUYHUX YMOB, 3MIH CKJaay IPyHTOBOI 010TH
Ta 3HIWKEHHA Olopi3HOMaHITTd. Ha Tepuropii SBOpPIBCHKOro HallOHAJIBLHOTO
MPUPOAHBOTO TAPKy Ta BUHHUKIBCHKOTO JIICOMAPKy CIOCTEPIra€ThCs aAKTUBHE
MOIIMPEHHS 1HBA31MHUX BUJIIB JIEPEBHUX POCIUH — ay0a uepBoHoro (Quercus rubra),
MOJIpUHU SITOHCHKOI (Larix kaempferi) Ta cocuu 4opHoi (Pinus nigra), siKi BUTICHSAIOTb
aBTOXTOHH1 BUU Ta 3MIHIOIOTh CTPYKTYPY JIICOBHX yTPYTIOBaHb.

Uy TIrBUM KOMITOHEHTOM T'PYHTOBHX €KOCHCTEM JO TaKHX 3MiH € KOJIeMOOJH
(Collembola). Ils rpyma MikpoapTpoOIo BiJI3HAYAETHCS BEIUKUMH IMOKa3HUKaMU
I[IJTLHOCTI, €KOJIOTIYHOTO PI3HOMAHITTSA, Ta BIJIrpae BaXJIMBY pOJib y Mpolecax
I'PYHTOYTBOPEHHS Ta IECTPYKLIIi OPraHiuHUX PEIITOK. 3aBAsIKA BUCOKII YMCENIbHOCTI,
MIBUKIM 3MiHI TOKOJIHb Ta YYyTJIWBOCTI JI0 3MiH CEpPEOBHINA, KOJIeMOomHn €

e(peKTUBHUMU O101HAUKATOPAMH €KOJIOTTYHOTO CTaHy enadoTorty.



[Toripu BenWKy KIUMBKICTh JOCHIIKEHb, MPUCBIYECHUX CTPYKTYpl GdayHH
I'PYHTOBUX 0e3xpeOeTHUX, B YKpaiHl MPaKTUYHO BIJACYTHI pOOOTH, 110 KOMIUIEKCHO
BUCBITJIIOIOTh BIUIMB 1HBa31MHHUX JEpEeBHUX BHUIIB Ha TakcoleH koimemoOon. Lle
3YMOBJIIOE HEOOXIJHICTh MOMIMOJIEHOrO BHUBYEHHS JaHOI MpOOJIEMU Ta BU3HAYAE
HAyKOBY 1 MPaKTUYHY aKTyaJIbHICTh IPOBEICHOTO AOCIIIKEHHS.

Hocnmimpkennss mpoBefeHi Ha  Teputopii  SBopiBchkoro  HIIIT  Tta
Bunnukiscpkoro smicomapky Brpoaorxk 2020-2021 pp. Bigbip mpo0® mnpoBogwiu
CTaHAAPTHUMH TPYHTOBO-300JIOTIYHIMH METOJAMH JOCHTIKeHb. Bu3HaueHHS BUIIB
MPOBEACHO 32 MOP(MOIOTIYHUMH O3HAKaMH 3 BUKOPUCTAHHSM CBITJIOBOI MIKPOCKOTIIi.
AHaJi3 Ta onpalfoBaHHs pe3yJbTaTiB 31HCHEHO CTATUCTUYHUMU METOIMKAMH.

3a yac gochipkeHb 310paHo Ta ompaiboBaHo Ouibmie 10,5 Tuc. ocoOuH
KoJIeMO0J1, siKi 11eHTU(diKoBaHO 110 93 BuaiB, 14 ponun ta 51 posis.

BcranoBneHo 110 pi3HOMAaHITTA O10IIEHO31B 3 1HBA31MHUM JI€PEBOCTAHOM
chopMOBaHE OUIBIIOK KUIBKICTIO BH[IB, HIX Y KOHTPOJBHUX MPUPOJHUX, IO
MIATBEPKYETHCS  MOKA3HUKAMU  BHYTPIIIHHOIIEHOTUYHOTO  [-pI3HOMAHITTS  Ta
1HAeKkcoM Q-pi3HoMaHITTS. [lonpu 1e, y 3MiHEHUX 01011€HO3aX 3HUKYETHCS IIITBHICT
HaceJieHHs kojieMOoi (3 10,8 tuc.oc./M? — y npupoaHux 110 8,9 Trc.oc./M?), 10 BKazye
Ha 3MEHIIEHHS EMHOCTI IPYHTOBOTO CEpEeAOBHILA /7Sl LUX Oe3xpeOeTHux TBapuH. Lle
CBIIYUTH MPO 3MEHILEHHS CIPUATIUBUX €KOJIOTTYHUX YMOB Yy I'PYHTI 3 1HBa3iiiHUMU
HACa/HKCHHSIMU Ta MOXKe OYTH 03HAKOIO Jierpajaliii rpyHTIB a00 3MEHIIIEHHS KITbKOCTI
JOCTYITHUX PECYPCIB MOPIBHSAHO 3 TPUPOIHUMHU.

B pesynbTaTi npoBeaeHUX TOCHIIKEHb BCTAHOBIIEHO, 10 63 BUIU KOJIeMO0J €
CHUIBHUMHU JUisi 000X THWIB O101€HO31B. 3aradpHUN TMOKa3HUK (PayHICTHUHOT
moA10HOCTI MDK JBOMAa JOCIHIKEHHMH TaKCOIleHaMH CTaHOBHUTH 68 %. AHami3
TaKCOHOMIYHOI CTPYKTYPH JOCIITKEHUX O1011€HO31B JO3BOJIMB BCTAHOBUTH 3MIHU B
1epapxii poAMH 3a KUIbKICTIO BUJIIB: OCHOBY (hayHU NpUPOJAHHUX 0101I€HO31B POPMYIOThH
NpeAcTaBHUKUA poauHu Isotomidae, Toal sk y TpaHC(POPMOBAHHUX MEPEBAKAIOThH
Entomobryidae.

3amiHa KOpiHHOTrO eaudikaTopa JePeBOCTaHY 1HBa31MHUM BUJOM IMPHU3BOAUTH

TaKOX 70 NepedyIoB y CTPYKTYpl JIOMIHYBaHHSI Ta 3MIHU PIBHS 130JOMIHaHTHOCTI



TakcoleHy kosiem0o0i. Ilpu mepexoai BiJg KOpIHHUX OI10IEHO31B JI0 3MIHEHHUX
CIIOCTEPITa€eThCs  30UIBIIEHHS  YacTKH  JOMIHAHTIB 32  pPaXyHOK  KUIBKOX
HAWYUCENBHIIINX BU/IIB.

3a Bech Iepio JOCHIDKCHb BHSIBJIEHO YOTHPH OIOTOMHI TPYMNH BHU/IIB
(eBpUTOIHI, JICO-Ty4Hi, JICOBI Ta JIy4Hi). 3a 1HAEKCOM OIOTOMHOI MPHYPOYEHOCTI
[Tecenka (Fij) HaitOumbITy 4acTKy BiJ 3arajbHOI YUCEITHHOCTI KOJIEMOOI CTaHOBIIATH
€BPUTOIHI BUIM. 32 KIJIBKICTIO BUIIB Y JTOCIIJIKEHUX JIiCaX MepeBakae rpyra JIiCOBUX
dbopm KoseMO0I1, IpH 1IHOMY, (HITOIIEHO3aM 13 IHBA31IMHUMHY BUIAMH JIEPEBHUX POCIIUH
Hajae IiepeBary Maibke BJBiUl OuIbllle BHUIIB, HIK NPUPOTHUM, aJie iXHS
MPE/ICTABIICHICTh € 3HAYHO HIDKUYOIO (6,6 % BiJl 3araJIbHOT YUCETBHOCTI Y 3MIHEHUX 1
16,3 % y npupoaHux 61011eH03aX ).

JlocnipkeHHsT BIUIMBY a0loTHUYHUX (DakTOpiB HAa (OPMYyBaHHS CTPYKTYpH
TaKCOLIEHY KOJEMOOJ MOKa3ajo, M0 31 30UIBIIEHHSAM TEeMIEepaTypu Ta aOCOJIIOTHOT
BOJIOTOCTI (CeprieHb) y TpaHchopMOBaHUX O10II€HO3aX Ha BIAMIHY BiJ MPUPOIHUX
CIIOCTEPITa€ThCs TMIJABUIIEHHS YHMCEIBHOCTI KOJIEMOOd; BCTAHOBJIEHO TIOBUIbHE
30UTbIIEHHS! IIUIBHOCTI TAKCOLIEHIB BIJl BECHH 10 3UMHU IOPIBHSHO 3 MPUPOJHUMU
O1011€HO3aMH, JIe TOKA3HUK HIIJILHOCTI B3UMKY MPAKTUYHO Y TPU pa3u OUTBIIINIMA 32 1HIII
ce30HU. BusBneHi 3MIHM MOXyTh OyTH MOB’si3aHl 3 OLIBUIOK TOBUIMHOIO MLIApy
MIJCTAJIKK  MiJ 1HBa31MHUMHM HACa)KCHHSIMH, SKa BUCTYIA€ PETYISATOPOM
T1APOTEPMIYHOTO PEKUMY IPYHTY, a TAKOK MEHIITM BMICTOM OPTaHIYHOI PEUOBUHHU B
1HBa31MHOMY JI€pEBOCTaHl, LI0 MPSIMO YU OINOCEPEIKOBAHO MOKE BIUIMBATH Ha
CTPYKTYpPY I'PYHTOBOT'O TaKCOILIEHY KOJIeMOOT.

AHani3 BIUIMBY BIKOBOi CTPYKTYpH BHCOKOIHBa31MHOT MOHOKYJIBTYpH J1y0Oa
yepBoHoro Ha Tteputopii fABopiBcbkoro HIIII go3BonuB BcTaHoBUTH MepeOynoBU
CTPYKTypH JOMIHYBaHHS TaKCOIlEHY KojJeMOois. 30Kpema, BCTAaHOBJIEHO, IO 3
30UIBIIICHHSM BIKY 1HBa31MHMX HACaKEHb BIJOYBAE€THCS PIBHOMIPHIIIUN PO3MOILT
YUCEbHOCTI MDK MacOBMMM BHJIaMH Ta T[IOsBa €YyJAOMIHAHTIB, IO BKa3ye€ Ha
JNECTPYKTUBHUN BIIMB BIKOBOTO CTaHy I1HBa31MHUX MOHOKYJIBTYp Ha CTPYKTYpY

TaKCOIIEHY KOJIEMOOJI.
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BcranosneHo, 1110 3aMiHa KOpiHHOTO eudikaropa IepeBoCTaHy Ha 1HBa31MHUN
BILJINBA€E HA €KOJIOTIYHY CTPYKTYpPY TaKCOIEHY: 3pOCTA€ YacTKa remieapiyHUX BUIIB
(3a paxyHOK 30UIBIICHHS TPEICTABICHOCTI IMiICTUIKOBO-TPYHTOBOI, HUXHBO-
MIJICTUIIKOBOT Ta KOPTHUIMKOJBHOI Ol0MOp(H) 1 PI3KO 3HIKYETHCS YHUCEIbHICTh
eyenadiunux Gopm (BepXHbO-IPYHTOBOT O10MOp(hH ) MOPIBHSIHO 3 KOHTPOJIEM.

Cepen  miecTd  BHUSIBICHHMX  KOMIUIEKCIB ~ BHIIB 32  IOJHOBUM
rirporipedepeHaymMoM y (iTorieHo3ax cPoOpMOBaHUX 1HBa3iWHUMH BHJAMHU JIEPEB
3pocTae yacTKa TPyl €BPHUOIOHTHHX, KCEPOPE3UCTEHTHUX Ta KCepo-Me30(UTbHUX
dbopM 3a paxyHOK 3HUKEHHS Tirpo-me30¢iabHuX. CHiBBIIHOIICHHS OI0TOMHUX TPYII
KojieMOo1 'y TpaHchOpMOBaHMX OI0IIEHO3aX TaKOXX Ma€ BJacHy cCrHenudiky —
BI/I3HAYEHO 301JIbIICHHS YHCEJIbHOCTI EBPUTONMHUX 1 JYYHO-JIICOBUX BHJIB Ta
3MEHIIICHHSI YaCTKH JIICOBUX Ta JIyYHHX.

OLiHEHO MOXKJIUBOCTI BUKOPUCTAHHS TAKCOIEHIB KOJIEMOOJ JIJIsl 3001HAMKALIIl
IPYHTIB JOCHIPKEHUX TEPUTOPINA. 3a pe3yapTaTaMu TAKCOHOMIYHOI OI[IHKHA BHUJIIJIEHO
IHAUKATOpHI BWAM JIOCHIDKCHHMX OIOICHO31B, 13 1HBA31IMHUM J€PEBOCTAHOM:
Ceratophysella luteospina, C. granulata, Frisea claviseta, Thaumanura carolii,
Heteraphorura variotuberculata, Heteraphorura polonica, Isotomodes productus,
Appendisotoma franzi, Cryptopygus orientalis, Tomocerus vulgaris, Entomobrya
muscorum, Willowsia buski, Pygmarrhopalites sericus, Pygmarrhopalites sp.
Ptenothrix atra. 111 Bunu € inauKkaropamu 3a0pyIHEHUX a00 AETpajoBaHUX IPYHTIB 1
MOXXYTh CBIIUYMTH TIPO MOPYIIECHHS €KOJOTIYHOTO PEKUMY eAadOTOITy Ta 3HWIKEHHS
piBHSA HOTO reTeporeHHocTi. KpiM Toro, BCTaHOBIIEHO, 10 1HAUKATOPAMU KOHKPETHUX
01011€HO31B 3 HACA/KEHHSIMU 1HBA31MHUX JIEPEB MOXKYTh OyTH AEsKI POIU KOJIEeMOOJI,
30kpema, poau Thaumanura, Ptenothrix, Isotomodes, Cryptopygus, Willowsia.

JIJist yHUKHEHHS TIOTPATUISTHHS BUTIAIKOBUX BHIIB J0 CIIMCKIB 1HAMKATOPHUX 1
MIJBUILIEHHS TOCTOBIPHOCTI PE3yJbTaTiB MPOBEACHOIO aHAJI3Y, 3aCTOCOBAHO 1HJIEKC
6ioronHoi mpuypoueHocTi [lecenka (Fij), sxkuii miarBepauB iHAUKATOPHY I[IHHICTD 12
BU/IIB Y IpUpOAHUX Ta 18 — y TpaHchopMoBaHHUX O10IEHO3aX.

[IpoBeneHo OLiIHKY NPUPOAOOXOPOHHOI LIIHHOCTI IPYHTOBOI 010TH, BIAMIOBIAHO

70 SIKO1 TPECTaBIEHICTh IMIHHOTO (PIAKICHOTO) KOMIIOHEHTa (ayHU KOJIeMOOI



cTaHoBUTH 12,9 %. BusiBiaeHo 3HMKEHHSI O10TUUHOTO MOTEHIIATY IPYHTY 01011€HO31B,
YTBOPEHUX 1HBA3IMHUMHU BHJIaMHU JIEPEB, TMOPIBHSIHO 3 MPUPOJHHMH, 33 PaXyHOK
3MEHIIIEHHS YaCTKU PIAKICHUX Ta YHIKAIbHUX BUAIB 1 3BYXKCHHSI CIIEKTPY TaKHX
kateropid 3a kimacudikamiero Kampycs 1 I'obmux (2015), 30kpema, BiJICYTHICTh
CHICMIYHUX BHIIB, IIOPIBHSIHO 3 KOHTPOJICM.

Bcranosneno, mo 6ioreHo3u, TpaHCHOPMOBaHI 1HBA3IHUM JEPEBOCTAHOM,
BIIMOBIHO 7O IIIKaJXd 3MIH €KOJIOTTYHOro cTaHy enadoTtormy (O10TUYHUM 1HIEKC
cepenoBuma Di) oTpuManu I1HTErpaibHI OIIHKA «3aJOBUIBHUN» 1 «I00pHil», a
3aiKCOBaHI 3MIHU CTPYKTYpPU TaKCOIEHY KOJeMOO0J (TIOPIBHSIHO 3 KOHTPOJEM) HE
NEepEBUILYIOTh 45 %.

Knacrepauii aHami3 MIATBEpAUB BHCOKY TMOAIOHICTh KOHTPOJBHUX 1
TpaHchopMoBaHUX O10IIEHO31B, aj€ BUSBUB IXHIO IudepeHIiamnio 3a enadiuHuMu
€KOJIOTIYHUMHU yMOBaMH. 3a JIONOMOTrOI0 1HJAEKCIB pPapUTETHOCTI 1AEHTH(PIKOBAHO
0101LIEHO3H 3 M1JBULIEHOIO €KOJIOTTYHOIO IIHHICTIO Ta BPA3JIUBICTIO JO AHTPOIIOT€HHUX

BILIUBIB.

Knwouosi crosa: Collembola, inBa3iiiHi BUay, TAKCOHOMIYHMM CKJI1a 0101HBa311,
OloiHIMKallis, OloMapkepu, OIOpI3HOMAHITTSA, BHJOBE PI3HOMAHITTS €KOJIOT14HA
CTPYKTypa, TaKCOLEH, (ayHa, YrpylnoBaHHS, CE30HHA JWHAMIKa, pPAPUTETHUH

komnoHeHT, SIBopiBcekuit HIIII, Po3Touus.



ANNOTATION

Atorvin O. I. - Structural changes in the taxocene of soil Collembola under the
influence of invasive tree species in the Roztochchia region. - Qualifying scientific
work on manuscript rights.

Dissertation for obtaining the degree of Doctor of Philosophy in specialty 101
— “Ecology” (field of study 10 “Natural Sciences”). Ivan Franko National University
of Lviv, Lviv, 2025.

The dissertation is devoted to the study of changes in the taxocene of soil
Collembola under the influence of invasive tree species in the Roztocze region.
Changes in the taxonomic and ecological structure of taxocenes of Collembola in
transformed biocenoses have been identified. The prospect of using soil Collembola
for zoological indication of the ecological conditions of the studied edaphic habitats of
Roztochya has been established.

Anthropogenic transformations of forest ecosystems, in particular the
replacement of native tree species with introduced or invasive species, are one of the
main factors destabilising natural biocenoses. Such changes can lead to disturbances in
microclimatic conditions, changes in soil biota composition and a decline in
biodiversity. In the territory of the Yavoriv National Nature Park and the Vynnykiv
Forest Park, there is an active spread of invasive tree species — red oak (Quercus rubra),
Japanese larch (Larix kaempferi) and black pine (Pinus nigra), which are displacing
native species and changing the structure of forest communities.

Collembola are a sensitive component of soil ecosystems to such changes. This
group of microarthropods is characterised by high density and ecological diversity and
plays an important role in soil formation and the destruction of organic residues. Due
to their high abundance, rapid generation turnover, and sensitivity to environmental
changes, springtails are effective bioindicators of the ecological status of edaphic
habitats.

Despite the large number of studies devoted to the structure of soil invertebrate

fauna, there are practically no works in Ukraine that comprehensively cover the impact
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of invasive tree species on the taxon of springtails. This necessitates an in-depth study
of this problem and determines the scientific and practical relevance of the research
conducted.

The research was conducted in the Yavoriv National Nature Park and Vynnykiv
Forest Park during 2020-2021. Sampling was carried out using standard soil and
zoological research methods. Species identification was performed based on
morphological characteristics using light microscopy. The results were analysed and
processed using statistical methods.

During the research, more than 10,500 collembola specimens were collected
and processed, which were identified as 93 species, 14 families and 51 genera.

It has been established that the diversity of biocenoses with invasive tree stands
1s formed by a greater number of species than in control natural ones, which is
confirmed by indicators of intraspecific B-diversity and the Q-diversity index. Despite
this, the density of collembola populations decreases in altered biocenoses (from 10.8
thousand individuals/m? in natural areas to 8.9 thousand individuals/m?), indicating a
decrease in the capacity of the soil environment for these invertebrates. This indicates
a decrease in favourable ecological conditions in the soil with invasive plantations and
may be a sign of soil degradation or a decrease in the amount of available resources
compared to natural ones.

The research showed that 63 species of collembola are common to both types
of biocenoses. The overall indicator of faunal similarity between the two studied
taxocenoses 1S 68%. Analysis of the taxonomic structure of the studied biocenoses
revealed changes in the hierarchy of families by number of species: the fauna of natural
biocenoses is dominated by representatives of the Isotomidae family, while
Entomobryidae predominate in transformed biocenoses.

The replacement of the native edifier of the tree stand by an invasive species
also leads to changes in the structure of dominance and changes in the level of
isodominance of the taxocene of collembola. With the transition from native
biocenoses to altered ones, there is an increase in the proportion of dominants due to

several of the most numerous species.
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Over the entire research period, four biotope groups of species (eurythopic,
forest-meadow, forest and meadow) were identified. According to the biotope
association index of Pesenko (Fij), eurythopic species account for the largest share of
the total number of collembola. In terms of the number of species in the studied forests,
the group of forest springtail forms prevails, while phytocenoses with invasive tree
species are preferred by almost twice as many species as natural ones, but their
representation is significantly lower (6.6% of the total number in altered biocenoses
and 16.3% in natural biocenoses).

A study of the influence of abiotic factors on the formation of the structure of
the taxocene of collembola showed that with an increase in temperature and absolute
humidity (August) in transformed biocenoses, unlike natural ones, there is an increase
in the number of collembola; A slow increase in the density of taxocenes from spring
to winter was established in comparison with natural biocenoses, where the density
index in winter is almost three times higher than in other seasons. The changes
identified may be related to the greater thickness of the litter layer under invasive
plantations, which regulates the hydrothermal regime of the soil, as well as the lower
organic matter content in invasive tree stands, which may directly or indirectly affect
the structure of the soil taxocene of collembola.

Analysis of the impact of the age structure of highly invasive red oak
monoculture in the Yavoriv National Nature Park has revealed changes in the structure
of taxocene dominance. In particular, it was found that with increasing age of invasive
plantations, there is a more even distribution of numbers between mass species and the
appearance of eudominants, indicating the destructive impact of the age of invasive
monocultures on the structure of the taxocene of collembola.

It has been established that replacing the native edifier of the tree stand with an
invasive one affects the ecological structure of the taxocene: the proportion of
hemiepiphytic species increases (due to an increase in the representation of litter-soil,
lower litter and corticocolic biomorphs) and the number of euphytic forms (upper soil

biomorphs) decreases sharply compared to the control.
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Among the six complexes of species identified according to field hygro-
preference in phytocenoses formed by invasive tree species, the proportion of
eurybiont, xeroresistant and xero-mesophilic forms is increasing due to a decrease in
hygro-mesophilic forms. The ratio of biotope groups of collembola in transformed
biocenoses also has its own specificity — an increase in the number of eurytopic and
meadow-forest species and a decrease in the proportion of forest and meadow species
have been noted.

The possibilities of using taxocenoses of collembola for zoological indication
of soils in the studied areas were assessed. Based on the results of the taxonomic
assessment, indicator species of the studied biocenoses with invasive tree stands were
identified: Ceratophysella luteospina, C. granulata, Frisea claviseta, Thaumanura
carolii, Heteraphorura variotuberculata, Heteraphorura polonica, Isotomodes
productus, Appendisotoma franzi, Cryptopygus orientalis, Tomocerus vulgaris,
Entomobrya muscorum, Willowsia buski, Pygmarrhopalites sericus, Pygmarrhopalites
sp. Ptenothrix atra. These species are indicators of contaminated or degraded soils and
may indicate disturbances in the ecological regime of the edaphic environment and a
decrease in its heterogeneity. In addition, it has been established that some genera of
springtails, 1in particular the genera Thaumanura, Ptenothrix, Isotomodes,
Cryptopygus, and Willowsia, can be indicators of specific biocenoses with invasive tree
plantations.

To avoid the inclusion of accidental species in the indicator lists and to increase
the reliability of the analysis results, the Pesenko biotope confinement index (Fij) was
applied, which confirmed the indicator value of 12 species in natural and 18 in
transformed biocenoses.

An assessment of the conservation value of the soil biota was carried out,
according to which the representation of the valuable (rare) component of the
collembola fauna is 12.9%. A decrease in the biotic potential of the soil of biocenoses
formed by invasive tree species was revealed compared to natural ones due to a

decrease in the proportion of rare and unique species and a narrowing of the spectrum
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of such categories according to the classification of Kaprus and Goblik (2015), in
particular, the absence of endemic species compared to the control.

It has been established that biocenoses transformed by invasive tree stands,
according to the scale of changes in the ecological state of the edaphic environment
(biotic index of the environment Di), received integral assessments of ‘satisfactory’
and ‘good’, and the recorded changes in the structure of the taxocene of collembola
(compared to the control) do not exceed 45%.

Cluster analysis confirmed the high similarity of control and transformed
biocenoses, but revealed their differentiation in terms of edaphic ecological conditions.
Using rarity indices, biocenoses with increased ecological value and vulnerability to

anthropogenic influences were identified.

Keywords: Collembola, invasive species, taxonomic composition of
bioinvasion, bioindication, biomarkers, biodiversity, species diversity, ecological
structure, taxocene, fauna, communities, seasonal dynamics, rare component, Yavoriv

National Nature Park, Roztochia.
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