ISSN 2617-2909 (print)
Journal of Geology, ISSN 2617-2119 (online)

Geography and
Journ.Geol.Geograph.

Geoecology Geology,
28(3), 417-431.

Journal home page: geology-dnu-dp.ua doi: 10.15421/111939

Y. I. Gritsan, O. M. Kunakh, J. J. Dubinina, V. I. Kotsun, Y. I. Tkalich Journ. Geol. Geograph. Geoecology, 28(3), 417-431.

The catena aspect of the landscape diversity of the «Dnipro-Orilsky» natural reserve

Yuriy I. Gritsan', Olga M. Kunakh?, Julia J. Dubinina®, Vadim I. Kotsun!, Yuriy I. Tkalich'

'Dnipro State Agrarian and Economic University, Dnipro, Ukraine, gritsan(@i.ua
2Oles Gonchar Dnipro National University, Dnipro, Ukraine, kunah_olga@ukr.net

SMelitopol Institute of Ecology and Social Technologies of the Open International University of Human Development
«Ukraine», Melitopol, Ukraine. dubinina4884@ukr.net

Received: 26.03.2019 Abstract. In the present investigation catena approaches to assess the landscape diversity
Received in revised form: 24.04.2019 of the “Dnipro-Orilsky” natural reserve was developed. Catena which lies in the reserve
Accepted: 21.06.2019 embraces flood and arena biogeocoenoses. The research was performed during the 2014—

2018. The two profiles were made at the “Dnipro-Orilsky” natural reserve within which

main geomorphological landscape elements are presented. There are 29 sampling polygons
within these p rofiles. The soil profile description, vegetation investigation, soil and soil animals quantitative assessment was carried
out in each of them. In this publication we presented the results of sampling polygons 1-4, 25 and 26. The profile 1 best reflects the
traditional view of catena: it goes from the highest places of the sand terrace (arena) to the lowest place (floodplain). But relief diversity
is increased by the availability of small river Protich. It floodplain provides an alternative transit and accumulation gradient. It should
be noted that the main part of the main slope profile does not fully meet the transit regime, as compiled by sandy soils, which are char-
acterized by high filtration capacity. Therefore, the slope profile position is largely corresponded to eluvial regimes. The accumulative
part of the profile which corresponds to the floodplain of Dnipro river is significantly influenced by impact of the flood factor than the
accumulative part of the profile which corresponds to the floodplain of Protich river. The soils within floodplain of Protich river have
more quantity of clay. Clay soils are characterized by capillary properties, as soil salinization is common in the floodplain of Protich
river. Alternative profile 2 includes Orlov valley. This element of the landscape is accumulative, but not affected by flood factor. In
the biogeocenotic context catena sampling points were considered as being composed of pedocatena, phytocatena and zoocatena. The
biogeocenotic approach is the chain that connects the landscape structure, the diversity of soil cover, and diversities of the plant and
animal communities. The functional, spatial and temporal properties of ecosystems in landscape context can be expressed by catena.
The biogeocoenosis concept is a basis for integration of the pedocatena, phytocatena and zoocatena. Catena approach is the framework
for a monitoring system landscape diversity both at the level of individual component biogeocoenosis (edaphotop, phytocenosis, and
zoocenosis) and biogeocoenosis level in terms of its horizontal and vertical structure and at the landscape level as a whole intercon-
nected system. The traditional idea of catena as a set of eluvial, transit and accumulative positions in a complex and diverse landscape
is not able to cover the most important environmental gradients modes. The complexity of the landscape is due to relief diversity and
the effects of anthropogenic transformation biogeocenotic cover. Catena therefore can be seen as a multilevel hierarchical system of the
biogeocenotic polygons needed to consider the diversity of physiographic conditions and anthropogenic gradients.
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Boaminocs rmpotsirom 2014-2018 pp. V Mexax npupogHOTo 3anoBiTHUKY «/{HimpoBchKo-OpiibChKUil» 3aKiiaieHi Ba npodii, y Mexax
SIKUX TIpEJICTaBJICHI OCHOBHI TeOMOP(OJIOTIYHI eIeMEHTH JaHAmaTy. Y3I0BK MpodiiiB po3mirieHi 29 eKCriepuMeHTaIbHHUX MTOJTITOHIB.
OmnucH rpyHTOBOTO POQ1II0, BUBYEHHS POCIMHHOCTI, IPYHTIB 1 KUIBKICHA OI[IHKA TPYHTOBUX TBAPUH OyJIU IIPOBE/ICHI B KOXXHOMY 3 ITUX
MOJITOHIB. Y il myOiKamii My MPeACTaBIIN pe3yabTaTd 1o noxironam 1—4, 25 1 26. [podins 1 Haiikparie BizoOpaxae TpaauIiitHe
YSIBJICHHS NP0 KaTeHy: BiH #e 3 HaBUIIMX MiCIb Ha OOPOBIii Tepaci (apeHa) 10 HalHIKIOro Micid (3amasa p. JHinpo). Ane pizHo-
MaHiTHICTb penbedy 30iMbIIyeThCs 32 PaXyHOK HasBHOCTI Majioi piuku IIporiu. If 3annapa 3a6e3nedye anbTepHATHBHMIA TPAH3UTHUIA
1 aKyMyJIATHBHUH rpagieHTH. OCHOBHA YaCTHMHA I'OJOBHOTO MPOQUII0 CXHMITy HE y IMOBHIil Mipi BiJIOBIZJA€ TPAH3UTHOTO PEKUMY, TaK
SIK BIH CKJIQJICHUH 3 IIIAHUX IPYHTIB, SIKI XapaKTePHU3YIOThCSl BUCOKOIO (DUIBTPYIOUOIO 3[aTHICTIO. TakuM YMHOM, MOJIOXKEHHS IIPO-
¢utro cXwty B 3HAUHIM Mipi BIAMOBIIAE ENIOBIabHUI peKUMaM. AKyMYISATHBHA YacTHHA MPOQUII0, sKa BiAIOBIIa€ 3aruiaBi pidyku
Juinpa, B 3HAYHIA Mipi 3aJIeKUTh BiJ BIUTUBY (aKTopa IMOBEHI, HI’K aKyMYJIITHBHA YaCcTHHA MPOo(iiro, SKa BIAMOBIIAE 3a11aBi PiuKd
Iporiu. [pynTn y Mexax 3aruiasu piuku [IpoTid MaroTh OiMbIIMH BMICT NIMHA. [JIMHUCTI TPYHTH XapaKTePU3YIOThCs KamiIspHUMU
BIIACTUBOCTSIMH, TOMY 1 3aCOJICHHS IPYHTY 3HA4HO OUIBII NOLIMpPEHe y 3aruiaBi piuku [Ipotiy. AnsrepHatuBHHUIT TPOdink 2 BKIIIOYAE B
cebe Oproy Oaiky. Lleit enemenT nanamadTy € HAKOMUUYBaJIbHUM, ajie HE 3a3aHE BIUTUBY (PaKTOPY MOBCHI. Y 0i0reOIeHOTHYHOMY
KOHTEKCTI KaTeHy pPO3IISJAalOTh K CYKYIHICTH TOYOK BiOOpY MpoO, sKi CKJIAQNAIOThCS 3 MEIOKAaTeHW, (ITOKATeHM 1 300KaTeHH.
BioreoneHOTHYHNI MIAX1 € JTAHITFOTOM, 110 3’ €THYE CTPYKTYPY JaHI ATy, piI3HOMaHITHICTh TPYHTOBOTO MOKPHBY 1 pI3HOMaHITHICTh
POCIMHHUX 1 TBAPUHHUX YIpyHoBaHb. DYHKIIIOHATBHI, IPOCTOPOBI 1 YAaCOBI BIACTHBOCTI €KOCHCTEM B JAHIMAPTHOMY KOHTEKCTI
MOXYTh OyTH BHpa)KeHi 3a JOIIOMOTOI0 KaTeHH. BioreoneHoTnyHa KOHIEI[isi € OCHOBOIO JUIsl iHTerpallii megokareHu, QiToKkaTeHH i
300KkareHu. KareHuii misixiJ € 0OCHOBOIO JJIsl CHCTEMU MOHITOPUHTY JIAaHAMIA(THOrO PI3HOMAHITTS SIK HA PiBHI OKPEMHUX KOMIIOHCHTIB
OioreonieHo3y (emadororn, BiTOIEHO3 Ta 300I[CHO3), Ha 0IOrCOIIEHOTHYHOMY PiBHI B aCHEKTi HOTO TOPH30HTAIBHOI Ta BEPTHKAIBHOT
CTPYKTYpH Ta 1 Ha JaHAMAQTHOMY PIiBHI y SIKOCTI IIJTICTHOI CHCTEMHU B3a€MOIOB’I3aHUX YaCTHH. TpajuIliiiHe ysIBICHHS PO KaTCHy
SIK HAOIp eMIOBiabHUX, TPAH3UTHHX Ta aKyMYIATUBHHX MO3HIIH HE MOYKE TIOBHOIO MipOIO BiTOOpa3UTH HAMOLIBII BayKIINBI TPaIi€HTH
EKOJIOTIYHUX pexuMiB. CKIagHicTh TaHAmadTy BHHUKAE BHACITIIOK PI3SHOMAHITTS peibedy Ta eeKTiB aHTPOIIOTeHHOT TpaHChopMartii
610reoeHOTUYHOTO MTOKPHBY. TOMY KaTeHa MOXKe PO3IVIAaTHCs sIK OararopiBHeBa iepapxidHa cucteMa 610reoneHOTHYHHUX MOJITOHIB,

sIKa HEeOOXiTHA JUIs XapaKTEPUCTHKH PI3HOMAHITTS (i3MKO-reorpadiyHuX YMOBH 1 aHTPOIIOTEHHHX TPAi€HTIB.

Kuouosi cnosa: kamena, nanowagm, ipynm, npupooHutl 3anosioHUK, PI3HOMAHIMM

Introduction. The diversity of the landscape plays an
important role in shaping the diversity and stability of
living organisms communities (Zhukov et al., 2015).
Catena is the elementary structure unit of the land-
scape (Bahnov et al., 1988). The term «catena» was
originally proposed for soil layer of the biogeocenotic
cover and in such a narrow scope is traditionally used
to date (Milne, 1935; Urusevskaya, 1990). Within the
landscape the series of horology units from the top
of the watercourse to the watershed is connected to
a number of soil types arrayed along a relief slope.
The differences between soil types within catena are
related to the difference of altitude and slope affecting
on drainage (Milne, 1935; Zaugolnova, 2010). These
kinds of catena are called «soil catena» or «pedocat-
ena» (Zaugolnova, 2010). The methodology of the
soil catena approach was developed by T. Bashnell
(1942), F. Hole (1953), D. Yaalon (1971), A. Gerrard
(1984). The catenas are distinguished by the follow-
ing features: a) according their zone-climatic proper-
ties; b) according the composition of the soil compo-
nents; ¢) depending on the relief genetic type; d) the
main differentiating factors in soil catena — features
of lithology, erosion role, hydrological regime, nature
of surface water redistribution (Fridland, 1972; Kara-
vaeva, 1982; Urusevskaya, 1990; Kozlovsky, 2003;
Gennadiev & Kasimov, 2004).

Catena allows you to fully express the natural
spatial and temporal properties of ecosystems that
characterize their diversity and dynamics (Diduh,
2008). Appropriate horological units in a vegeta-
tion cover are called “phytocatena” (Katenin, 1988;
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Kholod, 1991; Zaugolnova, 2001). In forest science
the similar approach is represented by consideration of
the forest community series in different types of soil
(Romanovsky, 2002). A. E. Katenin (1988) suggested
to use the concept catena only in respect of uniform
lithological structures. The idea of monolithic and
hetorolithic geocatenas allows to use catena concept
for relatively homogeneous and heterogeneous areas
(Gennadiev & Kasimov, 2004). Depending on this
catenas found may be more simple or more complex
in structure. The increasing complexity of the phy-
tocatena structure occurs as more and more streams
are taken in consideration as a result of increasing the
catchment area (Zaugolnova, 2010). The geographical
and geochemical systematic of catenas was designed,
which includes such taxonomic units as a group, sub-
group, category, type, subtype, family, class, genus
and species (Gennadiev & Kasimov, 2004).

The catena approach is most commonly used in
practice of the soil animals study (Mordkovich et al.,
1985; Zhukov et al., 2016). Catena is a geomorpho-
logical profile that runs from the highest place certain
territory to the lowest. This profile is graduated in the
context of individual factors (humidity, temperature,
soil salinity, etc.) or a set of landscape conditions.
Therefore, catena is a convenient model of the areca
through which you can evaluate the environmental
preferences of the selected species along the gradient
environment (Kaprus, 2011). The approaches were
developed for the application of catena method to the
study of the diversity of the soil animal communities
within arena landscape of the Dnipro valley (within
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the “Dnipro-Orylskiy” natural reserve) by means of
phytoindication assessment of the basic trends of
variability of environmental conditions (Zhukov et
al., 2016).

From a practical point of view, catena may be
considered any arbitrarily chosen of the landscape
slope or the whole slope, which is a set of habitats
with regular changes in environmental conditions,
which is due to the relief (Mordkovich et al., 1985).
There is no matter inflow (other than precipitation) at
the top of a catena and there is no matter outflow at the
bottom. The starting element of catena is an eluvial
topographic position, and the terminal is an accumu-
lative topographic position. Among them are transit
positions. Standard catena consists from five posi-
tions: eluvial, 1st, 2nd, and 3rd transit and accumula-
tive. The soil is responsive to changes in topography.
The increase down the slope total wetting of soils and
their quality determines the change in plant and ani-
mal communities (Mazey & Embulaeva, 2015).

Catena elements can be combined into complex-
es of a higher hierarchical level. The some links in the
chain (catena) which are presented by specific habi-
tats or plant communities, combined in mesocombi-
nations and the last — in macrocombinations. The me-
socombinations are also interpreted as ecomeres and
can be characterized using phytoindication approach
(Didukh et al., 2015).

Diversity is the basis of functional stability of
the biogeocenosis (Zhukov & Gubanova, 2015). Soils
represent an important aspect of biological diversity
and form the aim and conditions of its preservation.
Therefore, the study of soil diversity of the «Dnipro-
Orilsky» natural reserve is an important and urgent
problem. Of particular importance is the study of arena
and floodplain soils, characterized by a large diversity
of their soil forming process complexity. The varia-
tion of the physical properties of the soil has a sig-
nificant ecological value (Karpachevsky, 2005). The
existence of the soil ecomorphes was proved based
on the research of spatial-temporal dynamics of soil
mechanical impedance (Zhukov & Zadorozhnaya,
2016). Other soil physical properties such as electri-
cal conductivity, density, and wetness are also impor-
tant genetic and ecological properties (Karpachevskij,
2005; Zhukov et al., 2011; 2012; Zhukov et al., 2016).

The aim of the present investigation is to develop
catena approaches to assess the landscape diversity of
the «Dnipro-Orilsky» natural reserve.

Materials and methods. Relief of the «Dnipro-
Orilsky» nature reserve is presented by the forms of
the alluvial or aeolian origin of the Dnipro lowland.
There are three terraces within the area of the natu-
ral reserve. The well-developed floodplain terrace has

the lowest position which is rugged in different di-
rections by numerous channels, dotted with lakes and
marshes, stretching along the Dnipro by a belt 16 km.
In the widest part, Taromske ledge, floodplain ter-
race is 2 km and in the narrowest part in the Nicholas
ledge is 1 km. The floodplain soils are represented by
a layered modern alluvium. Its lower layers are flu-
vial facies, formed when water levels decline due to
settling of sediment deformation during routine bed.
The floodplain is covered with numerous lakes, some
of which turned into swamps, and rugged by a chain
of the winding or sickle oxbow lakes and channels
(Manyuk, 2005).

Catena which lies in the reserve embraces flood
and arena biogeocoenoses (Fig. 1). The research
was performed during the 2014-2018. 29 sampling
polygons were made. The soil profile description,
vegetation investigation, soil and soil animals
quantitative assessment was carried out in each of
them. In this publication we presented the results of
sampling polygons 1-4, 25 and 26.

The electrical conductivity of the soil was
measured in every 5 cm from the soil surface with 3
times frequency. Measuring the electrical conductivity
of the soil (apparent soil electrical conductivity
— EC)) ws made by using sensor HI 76305 (Hanna
Instruments, Woodsocket, RI) showed a significant
performance in conducting soil and environmental
studies (Pennisi, van lersel, 2002; Scoggins, van
lersel, 2006; Smagin, 2012; Zhukov et al., 2011;
2012; Zhukov et al., 2016).

The measurements of soil mechanical impedance
were made in the field using hand penetrometer
Eijkelkamp with an interval of 5 cm (Zhukov, 2015).
The average error of the results of the measurement
device is + 8%. Measurements were performed by
the cone with the size of cross section of 2 cm?. The
measurements of soil mechanical impedance were
made with 3 times frequency within each soil profile.
The bulk density of the soil was determined using the
method of Kaczynski, and humidity was determined
by weight method (Vadunina, Korchagina, 1986;
Zhukov et al., 2015). Morphological Soil profile
description was performed according to Rozanov
(2004). The expert method was used for the type
profiles formalized description of the derived
empirical data. Graphical display of the soil profiles
completed in the program of Strater © v. 4 (Golden
Software, LLC).

Results and discussion. The two profiles were made
at the «Dnipro-Orilsky» natural reserve within which
main geomorphological landscape elements are pre-
sented (Fig. 1). The profile 1 best reflects the tradi-
tional view of catena: it goes from the highest places
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Fig. 1. The placing of biogeocenotic plots within the “Dnipro-Orilsky” natural reserve: sandy terrace: 1 — meadow, floodplain of
Protich river; 2 — oak forest, Orlov valley; 3 — artificial pine plantations, the slope of northern exposure of the Orlov valley; 4 —
meadow, Orlov valley; 5 — artificial pine plantations, sand hill top; 6 — psamophytic steppe, dune gate (interdune bottom); 7 — psamo-
phytic steppe, the top of the hill; 8 — psamophytic steppe, the top of the hill; 9 — psamophytic steppe, dune gate; 10 — Tatarian maple
bush, hillside; 11 — Tatarian maple bush, dune gate; 12 — Tatarian maple bush, hillside; 13 — psamophytic steppe, the top of the hill;
14 — psamophytic steppe, dune gate; 15 — oak forest, floodplain of Protich river; 16 — wooded bog, floodplain of Protich river; 17 —
shrub bog, floodplain of Protich river; 18 — artificial pine plantations, slope arena which is adjacent to the floodplain of Protich river;
19 — oak forest, the slope of the arena, which is adjacent to the floodplain of Protich river; 20 — swamp, dune gate; 21 — meadow,
floodplain of Protich river; 22 — psamophytic steppe, the top of the hill; 23 — psamophytic steppe, dune gate; 24 — Tatarian maple
bush, the top of the hill; 25 — white poplar forest, the floodplain of Protich river. The floodplain of Dnipro river: 26 — oak forest, ter-
race near flood plain; 27 — oak forest, riverine floodplain; 28 — oak forest, riverine floodplain, Graduation to the central floodplain; 29
— oak forest, central floodplain (image taken from the satellite DG, source — maps.ovi.com)

of the sand terrace (arena) to the lowest place (flood-
plain). But relief diversity is increased by the avail-
ability of small rivers Protich (Table. 1). It floodplain
provides an alternative transit and accumulation gra-
dient. It should be noted that the main part of the main
slope profile does not fully meet the transit regime,
as compiled by sandy soils, which are characterized
by high filtration capacity. Therefore, the slope profile
position is largely corresponded to eluvial regimes.

The accumulative part of the profile which
corresponds to the floodplain of Dnipro river is
significantly influenced by impact of the flood factor
than the accumulative part of the profile which
corresponds to the floodplain of Protich river. The
soils within floodplain of Protich river have more
quantity of clay. Clay soils are characterized by
capillary properties, as soil salinization is common in
the floodplain of Protich river.

Alternative profile 2 includes Orlov valley. This
element of the landscape is accumulative, but not
affected by flood factor.

In the biogeocenotic context catena sampling
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points were considered as being composed of
pedocatena, phytocatena and zoocatena. The most
common characteristic biogeocenosis within catena
investigated are presented further.
Sampling polygon Ne 1. The vegetation of mead-
ow included a total of 29 species of vascular plants,
among which are dominated by Poa pratensis (L),
Calamagrostis epigeios (L) Roth. Inula britannica
(L) is a subdominant. The total projective cover of
herbaceous species is 100% (Gudym & Ganzha,
2016). For identification of plant communities, within
which research was undertaken, we give it a syntax-
onomy characteristic.

Syntaxonomy of the plant community:

Class Molinio-Arrhenatheretea Tx., 1937

Ordo Agrostietalia stoloniferae Oberd. in Oberd.
etal., 1967

Union Festucion pratensis Sipajlova et al., 1985

All. Poetum pratensis Steppeanovi¢, 1999

The herpetobiont invertebrates community in-
cluded a total of 80 species representing 28 families
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Fig. 2. Geomorphological profiles, along which catena plots are placed: A — geomorphological profile 1, B — geo-
morphological profile 2: I — floodplain of Protich river; II — sandy terrace; III — terrace near flood plain of Dnipro
river; IV — central floodplain of Dnipro river; V - riverine floodplain of Dnipro river; VI — Orlova valley

and 11 orders and 6 classes from two phylum (arthro-
pods and molluscs) at the sampling polygon (Zhukov
et al., 2017). Carabus excellens and Taphoxenus gi-
gas are included in the Red Book of Dnepropetrovsk
region (Sumarokov et al., 2018).

Soil profile description

The description was made in 3 October 2018. The
soil section was located in the beach of the Protich
river within the “Dnipro-Orylskiy” natural reserve
(Fig. 3, A). The vegetation is presented by meadow.
The soil surface is relatively smooth. There is a litter
cover with depth of 3-4 cm and with projective cover
90-100%. The parent material is alluvial sand. The
groundwater level is at a depth of 200 cm. There are
no the visible soil neoformation, carbonate debris, ac-
cumulation of salts. The soil consistency is dense. The
genetic type of the profile is humus-gley. An intense
carbonate effervescence after dilute hydrochloric acid
treatment was occurred from 31 to 90 cm.

H, (2-0 cm) — organogenic horizon, litter with
projected cover 70-90%.

H, (0-7 c¢m) — the upper humus-accumulative
soddy horizon. The quantity of roots is common. Dark

grey. Moderately moist. Light loam. Loose. Structure-
less, rare aggregates are unstable, some aggregates
are bonded by clusters of grasses roots. Cracks are
missing. The distinctness with next horizon is abrupt,
may be detected on the basis of the clear roots content
decrease and changes of the consistency.

Hk (7-48 cm) — upper humus-accumulative car-
bonate. Dark grey. Dense. Moist. Light loam. Roots
are absent. Cracks are missing. The distinctness with
next horizon is gradual, may be detected on the basis
of the color.

HPk (48-75 cm) — transition carbonate. Light
grey, gradually brightens with depth. Dense. Moist.
Light loam. Roots are absent. The distinctness with
next horizon is gradual, may be detected on the basis
of the color.

Phlk (75-113 cm) — the first lower transition
carbonate horizon. Light gray. Moderately moist.
Consistence is compact. Light loam, there are no
cracks. Humus spots of irregular shape with a diam-
eter of 15-20 cm are presented. The distinctness with
next horizon is gradual, may be detected on the basis
of the color.
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Ph2 (113-136 cm) — the second lower transi-
tion. Gray with humus spots. Consistence is compact.
Light loam. Moderately moist. The distinctness with
next horizon is clear, may be detected on the basis of
the color.

Ph3gl (136152 cm) — the third lower transition
gleyey. Blue-gray. Clay sand. There are no cracks.
Very moist. Consistence is compact. The distinctness
with next horizon is clear, may be detected on the ba-
sis of the color.

P1G (152-171 cm) — gley parent material. Dark

Table 1. Elements of biogeocenotic catena

blue-gray clay sand with reddish spots. Consistence
is soft. The distinctness with next horizon is gradual,
may be detected on the basis of the texture changes.
P2G (171-200 cm) — gley parent material. Dark
blue-gray sand with reddish spots. Consistence is soft.
The working definition of soil: sod carbonate
gley soil (Calcic Gleysols (Humic)).
Sampling polygon Ne 2. The vegetation of oak for-
est included a total of 48 species of vascular plants.
The tree stand are dominated by Quercus robur L.,
Pyrus communis L.. The shrub layer are dominated

N  Biogeoceonosis E:emnzm of the Flood regime Topographic position

Sandy terrace

1 Meadow Accumulative  Short term flooding Floodplain of Protich river

2 Oak forest Transitional Without flooding Orlov valley

3 Attificial pine plantations ~ Transitional Without flooding (glrlfoi}?/g ;2; northern exposure of the
4  Meadow Accumulative  Without flooding Orlov valley

5  Attificial pine plantations  Eluvial Without flooding Sand hill top

6  Psamophytic steppepe Accumulative  Without flooding Dune gate

7  Psamophytic steppepe Eluvial Without flooding Sand hill top

8  Psamophytic steppepe Eluvial Without flooding Sand hill top

9  Psamophytic steppepe Accumulative ~ Without flooding Dune gate

10 Tatarian maple bush Transitional Without flooding Hillside

11 Tatarian maple bush Accumulative ~ Without flooding Dune gate

12 Tatarian maple bush Transitional Without flooding Hillside

13 Psamophytic steppepe Eluvial Without flooding Sand hill top

14 Psamophytic steppepe Accumulative  Without flooding Dune gate

15 Oak forest Accumulative  Short term flooding Floodplain of Protich river

16 Wooded bog Accumulative  Short term flooding Floodplain of Protich river

17  Shrub bog Accumulative  Short term flooding Floodplain of Protich river

18 Artificial pine plantations  Transitional Without flooding gll;e;ézzgla;riznsfle;l;;?c;srailsi a;cent to
19 Oak forest Transitional Without flooding ;l}"ll;eﬂs(l:)g;la:;ngfv}v)l:;ct?cilsra;si a;cent to
20 Swamp Accumulative ~ Without flooding Dune gate

21 Meadow Accumulative  Short term flooding Floodplain of Protich river

22 Psamophytic steppepe Eluvial Without flooding Sand hill top

23 Psamophytic steppepe Accumulative  Without flooding Dune gate

24  Tatarian maple bush Eluvial Without flooding Sand hill top

25 White poplar forest Transitional Short term flooding Floodplain of Protich river

The floodplain of Dnipro river

26  Oak forest Accumulative  Moderate term flooding  Terrace near flood plain

27 Oak forest Accumulative ~ Moderate term flooding  Terrace near flood plain

28  Oak forest Accumulative ~ Moderate term flooding  Graduation to the central floodplain
29 Oak forest Accumulative ~ Moderate term flooding  Central floodplain
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Fig. 3. The profile of sod-gley carbonate soil (Calcic Gleysols (Humic)) (A) and sod-forest chornozem-like deep carbonate soil (Pha-

eozems Arenic) (B)

Legend: A — H — organogenic horizon, H, — the upper humus-accumulative soddy horizon, Hk — upper humus-accu-
mulative carbonate horizon, HPk — transition carbonate, Phlk — the first lower transition carbonate horizon, Ph2 — the
second lower transition horizon, Ph3gl — the third lower transition gleyey horizon, P1G — gley parent material, P2G

— gley parent material; B — H — organogenic, H,— upper humus-accumulative, soddy horizon, H, - the first humus-ac-
cumulative, H,— the second humus-accumulative, HP, — the fist transition horizon, HP, — the second transition horizon,
Ph, — the lower transition carbonate horizon, P, — parent material.

by Acer tataricum L., Crataegus fallacina Klokov,
Sambucus nigra L., the herbaceous layer are domi-
nated by Galium aparine L ., Glechoma hederacea
L., Urtica dioica L., Vincetoxicum rossicum (Kleop.)
Barbar. The total projective cover of herbaceous spe-
cies is 15-20% (Zhukov et al., 2018). For identifica-
tion of plant communities, within which research was

undertaken, we give it a syntaxonomy characteristic.

Class Querco-Fagetea Br.-Bl. et Vlieger in Vlieger
1937
Ordo Quercetalia pubescenti-petraeae Klika 1933
Union Aceri tatarici-Quercion Zolyomi 1957
All. Vincetoxico hirundinariae-Quercetum roboris
Sokolova, 2011

The herpetobiont invertebrates community
included a total of 66 species representing 24 families
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and 11 orders and 7 classes from tree phylum
(annelida, arthropods and molluscs) at the sampling
polygon (Zhukov et al., 2017). Carabus excellens is
included in the Red Book of Dnepropetrovsk region
(Sumarokov et al., 2018).

Soil profile description

The description was made in 11 September 2017.
The soil section was located in the Orlova vallay
within the “Dnipro-Orylskiy” natural reserve (Fig.
3, B). The soil surface is relatively smooth. There is
the litter consisted from leaves, not decayed, with a
depth of 2-3 cm, projective cover is 90—100%. The
fallen leaves are disintegrated well, the bottom layer
of the litter is dust. The projective cover of the grass
layer is 15-20%. The parent material is alluvial sand.
The groundwater level was not found. The depth of
the roots of trees and shrubs up to 200 cm. There are
no the visible soil neoformation, carbonate debris,
accumulation of salts. There are some traces of soil
invertebrates activity. Evidence of the gleying were
not found. Consistence is dense. The genetic profile
type is humus differentiated. An intense carbonate
effervescence after dilute hydrochloric acid treatment
was occurred from 127 cm.

H, (2-0 cm) — organogenic, forest litter with pro-
jected cover 90—100%.

H, (0-3 ¢cm) —upper humus-accumulative, soddy.
Very dark gray (5Y 3/1). Dry. Clay sand. Consistence
is friable. The soil is moderately or weakly bounded
by root systems of herbaceous plants. Soil structure is
very coarse, grain-dust. There are no ckraks. Animals
pedoturbation is occurred. The distinctness with next
horizon is abrupt, may be detected on the basis of the
color and consistence.

H, (3-26 cm) — the first humus-accumulative.
Dark gray (7.5YR 4/1). Moderately dry. Clay sand.
Dense. There are some roots of shrubs. Structureless.
The distinctness with next horizon is abrupt, may be
detected on the basis of the color and consistence.

H, (26-80 cm) — the second humus-accumula-
tive. Reddish gray (7.5R 5/1), becomes lighter with
depth and reddish shade decreases. Slightly moist.
Loamy sand. Consistence is compact. Structureless.
There are some roots of shrubs. There are fragmen-
tary inclusion of yellow sand grains. The distinctness
with next horizon is graduated, may be detected on
the basis of the color.

HP, (80-97 cm) — the fist transition horizon.
There are olive gray (5Y 5/2) or blue gray (5PB 5/1)
vertically oriented oval spots 1-2 cm wide and 12.7
cm high on the grey background (2.5Y 6/1). Slightly
moist. Consistence is compact. There are no roots.
Loamy sand. There are no cracks. Structureless. The
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distinctness with next horizon is clear, may be detect-
ed on the basis of the color.

HP, (97-127 cm) — the second transition horizon.
Grey-brown background (2.5Y 5/2) with vertical oval
dark-gray spots (N 4/0) of the humus material width
of 1 cm, height — 3—4 cm. Also, there are some round-
spots of irregular shape with a diameter of 7.8 cm,
probably — burrows of soil mammals filled by humus
material (krotovina). Consistence is compact. Loamy
sand. Slightly moist. The distinctness with next hori-
zon is graduated, may be detected on the basis of the
color and texture.

Ph, (127-160 cm) — the lower transition carbon-
ate horizon. Grey (2.5Y 6/1) with dark reddish gray
(2.5YR 4/1) spots of the humus material. There are
nodules of calcium carbonate on the depth 130-140
cm. Loamy fine sand. Slightly moist. Consistence is
compact. The distinctness with next horizon is abrupt,
may be detected on the basis of the color and texture.

P, (160-200 cm) — parent material. Grey-brown
(2.5Y 5/2) large-grained sand. Moderately moist, fri-
able. Vertical spots from humus material likely traces
of decomposed plant roots width of 1 cm, the height
is 15-20 cm, 2-3 spots on 10 c¢cm in the horizontal
direction.

The working definition of soil: sod-forest chor-
nozem-like deep carbonate soil (Phacozems Arenic).
Sampling polygon Ne 3. The vegetation of artificial
pine forest included a total of 31 species of vascu-
lar plants. The tree stand are presented by Pinus
sylvestris L.. The herbaceous layer are dominated by
Calamagrostis epigeios (L.) Roth., Elymus repens
(L.) Gould, Rubus caesius L.. The total projective
cover of herbaceous species is 5-10 % (Gudym and
Ganzha, 2016). For identification of plant communi-
ties, within which research was undertaken, we give it
a syntaxonomy characteristic.

Class Robinietea Jurko ex Hadac et Sofron 1980
Ordo Chelidonio-Robinietalia Jurko ex Hadac et
Sofron 1980

Union Balloto nigrae-Robinion Hadac et Sofron 1980

All. Calamagrostio epigeioris-Robinietum Smagaluk
2016

The herpetobiont invertebrates community in-
cluded a total of 49 species representing 25 families
and 12 orders and 7 classes from tree phylum (anneli-
da, arthropods and molluscs) at the sampling polygon
(Zhukov et al., 2017). Taphoxenus gigas is included in
the Red Book of Dnepropetrovsk region and Carabus
(Pachystus) hungaricus (Fabricius, 1792) is included
in the Red Book of Ukraine (Sumarokov et al., 2018).
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Fig. 4. The profile of sod-pine pseudofibres soil with shot profile (Ferric Arenosol Aridic) (A) and sod gley soil

(Gleysols (Humic)) (B)

Legend: A—H — organogenic, H,— upper soddy humus-accumulative, H, — upper humus-accumulative, Ph1

— the first transition, Ph2 — the second transition, Ph3 — the third transition, Pf — pseudofibr horizon, P — parent
material; B — H — organogenic horizon, H, — upper soddy humus-accumulative horizon, H — upper humus-ac-
cumulative horizon, HP — transition horizon, Ph1l — the first lower transition horizon, Ph2 — the second lower
transition horizon, Ph3 — the third lower transition horizon, P — parent material, Pgl — gley parent material

Soil profile description

The description was made in 24 June 2018. The
soil section was located in the artificial pine forest
within sand terrace of the Dnipro river (Fig. 4, A). The
soil surface is relatively smooth. There is the forest
litter consisted from pine needle, not decayed, with a
depth of 5—7 cm, projective cover is 100%. The litter

has a layered structure, may be easily separated from
the surface of the soil. The projective cover of the grass
layer is 5-10%. The parent material is alluvial sand.
The groundwater level was not found. The depth of
the roots of trees and shrubs up to 200 cm. There soil
cracks in humus layer but there are no in deeper layers.
There are no the visible soil neoformation, carbonate
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debris, accumulation of salts. There are some traces
of soil invertebrates activity. Evidence of the gleying
were not found. Consistence is from loose to dense.
The genetic profile type is humus differentiated.

H, (7-0 cm) — organogenic, forest litter with pro-
jected cover 100%, dry, compressed, well separated
from the soil, has a layered structure.

H, (0-14 cm) — upper soddy humus-accumula-
tive. Brown-gray. Dry. Sandy loam. Layered. Consis-
tence is f'loose. Soil is moderately or weakly bounded
by root systems of herbaceous plants. Dust-grain
structure. The cracks have a mainly horizontal direc-
tion. The distinctness with next horizon is abrupt,
may be detected on the basis of the color, consistence
and root content.

H, (14-22 cm) — upper humus-accumulative.
Gray. Dry. Sandy loam. It is more dense than the pre-
vious horizon, but easily crumbles with a slight click-
ing. There are roots of herbaceous plants and shrubs.
Structureless. The distinctness with next horizon is
abrupt, may be detected on the basis of the color and
consistence.

Ph1 (22-34 cm) — the first transition. Pale yel-
low with gray or dark gray spots. The traces of hu-
mous residuals of roots in a horizontal direction. Dry.
Clay loam. Consistence is dense, almost condensed.
There are no roots of living plants. Structureless. The
distinctness with next horizon is abrupt and undulate,
may be detected on the basis of the color.

Ph2 (34-87 cm) — the second transition. Pale
yellow with gray or dark gray spots. The traces of
humous large root residuals rounded with diameter
5-7 cm. Dry. Clay loam. Consistence is dense, almost
condensed. There are no roots of living plants. Struc-
tureless. The distinctness with next horizon is abrupt,
may be detected on the basis of the color and consis-
tence.

Ph3 (87-140 cm) — the third transition. Dark yel-
low with gray or dark gray spots. The traces of hu-
mous large root residuals rounded with diameter 5-7
cm. Moderately moist. Sand. Consistence is friable.
There are no roots of living plants. Structureless. The
distinctness with next horizon is abrupt, may be de-
tected on the basis of the higher margin of the pseu-
dofibres.

Pf(140-155 cm) — pseudofibr horizon. It consists
of thin (0.5-0.7 cm) brown compacted layers (pseu-
dofibres) which alternating with layers of yellow
sand. Very moist. The distinctness with next horizon
is abrupt, may be detected on the basis of the lower
margin of the pseudofibres.

P (155-200 cm) — parent material. Light gray
sand, very moist. Consistence is friable.

The working definition of soil:
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sod-pine

pseudofibres soil with shot profile (Ferric Arenosol
Aridic).

Sampling polygon Ne 4. The vegetation of meadow
included a total of 19 species of vascular plants, among
which are dominated by Calamagrostis epigeios (L.)
Roth., Cirsium arvense (L.) Scop., and Elymus repens
(L.) Gould. The total projective cover of herbaceous
species is 90—100 % (Gudym and Ganzha, 2016). For
identification of plant communities, within which
research was undertaken, we give it a syntaxonomy
characteristic.

Syntaxonomy of the plant community:

Class EPILOBIETEA ANGUSTIFOLII R.TX. ET
PRSG 1950

Ordo Epilobietalia angustifolii R. Tx. 1950

Union Epilobion angustifolii R.Tx. 1950

All. Calamagrostietum epigei Juraszek 1928

The herpetobiont invertebrates community in-
cluded a total of 88 species representing 27 families
and 10 orders and 6 classes from two phylum (arthro-
pods and molluscs) at the sampling polygon (Zhukov
etal., 2017). Carabus excellens is included in the Red
Book of Dnepropetrovsk region and Carabus (s.str.)
stscheglowi (Mannerheim, 1827) is included in the
Red Book of Ukraine (Sumarokov et al., 2018).

Soil profile description

The description was made in 19 September 2018.
The soil section was located in up the Orlova valley
within the “Dnipro-Orylskiy” natural reserve (Fig.
4, B). The vegetation is presented by meadow. The
soil surface is relatively smooth. There is a litter cov-
er with depth of 3-4 cm and with projective cover
90-100%. The parent material is alluvial sand. The
groundwater level is at a depth of 200 cm. There are
no the visible soil neoformation, carbonate debris, ac-
cumulation of salts. The soil consistency is dense or
condence. The genetic type of the profile is humus-
gley. There was no an intense carbonate effervescence
after dilute hydrochloric acid treatment.

H, (4-0 cm) — organogenic horizon, litter with
projected cover 70-90%.

H, (04 cm) — upper soddy humus-accumulative
horizon. The quantity of roots is common. Dark grey.
Dry. Light loam. Loose. The soil is fair aggregated,
crumbly. The some aggregate are separately bonded
by clusters of grass roots. The aggregate structure is
granular-silty. Cracks are missing. The distinctness
with next horizon is abrupt, may be detected on the
basis of the clear roots content decrease and changes
of the color and aggregate structure.

H (4-32 cm) — upper humus-accumulative hori-
zon. Dark grey. Dense. Moist. Light loam. Roots are
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absent. Cracks are missing. The distinctness with next
horizon is gradual, may be detected on the basis of the
color and cracks.

HP (32-71 cm) — transition horizon. Light grey,
condensed. Moderately moist. Light loam. The ver-
ticals cracks having a width of 0.2 cm create 15-20
cm width pedes. Roots are absent. Roots are absent.
Cracks are missing. The distinctness with next hori-
zon is gradual, may be detected on the basis of the
color and cracks.

Ph1 (71-92 cm) — the first lower transition ho-
rizon. Light gray. Moderately moist. Consistence is
compact. Light loam, there are no cracks. Light yel-
low spots of irregular shape with a diameter of 15-20
cm are presented. The distinctness with next horizon
is gradual, may be detected on the basis of the color.

Ph2 (92-110 cm) — the second lower transition
horizon. Light yellow with vertical humus spots.
Consistence is compact. Light loam. Moist. The dis-
tinctness with next horizon is gradual, may be detect-
ed on the basis of the color, unclear.

Ph3 (110-140 cm) — the third lower transition
horizon. Light yellow, lighter than the previous one,
the marble from the enclosures of the humus spots.
Light loam. Moist. The distinctness with next horizon
is clear, may be detected on the basis of the color and
texture.

P (140-180 cm) — parent material. Blue-gray
clay sand. Very moist. Consistence is soft.

Pgl (180-200 cm) — gley parent material. Dark
blue-gray sand with reddish spots. Consistence is soft.

The working definition of soil: sod gley soil

(Gleysols (Humic)).
Sampling polygon Ne 25. The vegetation of pop-
lar-willow forests (habitat type according EUNIS
G1.1112 Eastern European poplar-willow forests) in-
cluded a total of 38 species of vascular plants. The
tree stand are dominated by Populus alba L. Ta Ulmus
laevis Pall.. The shrub layer are dominated by Acer
tataricum L., Crataegus rhipidophylla Gand., and
Sambucus nigra L., the herbaceous layer are domi-
nated by Anthriscus cerefolium (L.) Hoffm., Galium
aparine L. ta Stellaria media (L.) Vill. The total pro-
jective cover of herbaceous species is 25-30 %. For
identification of plant communities, within which
research was undertaken, we give it a syntaxonomy
characteristic.

Class Salicetea purpureae Moor 1958
Ordo Salicetalia purpureae Moor 1958
Union Salicion albae R.Tx. 1955

All. Populetum albae Br.-Bl.1931

The soil invertebrates community included a total
of 66 species representing 27 families and 10 orders
and 6 classes from tree phylum (annelida, arthropods
and molluscs) at the sampling polygon. Carabus ex-
cellens is included in the Red Book of Dnepropetrovsk
region and Carabus (s.str.) stscheglowi (Mannerheim,
1827) is included in the Red Book of Ukraine (Suma-
rokov et al., 2018).

Soil profile description

The description was made in 5 May 2018
(additionally — 2 June) (Fig. 5, A). The poplar-willow
forests in the floodplain of the inflow of Protich river
(margin of the sand terrace of Dnipro river valley).
The soil surface is relatively smooth. There is the litter
consisted from leaves, not decayed, with a depth of
5-6 cm, projective cover is 90-100%. The projective
cover of the grass layer is 25-30%. The parent material
is alluvial sand. The groundwater level was 90 cm 5
May, 2 June the groundwater level was 122 cm. There
are some traces of soil invertebrates activities, which
are mixing horizons not exercise significant influence.
There are no the visible soil neoformation, carbonate
debris, accumulation of salts. Consistence is from
friable to dense. The genetic profile type is humus
differentiated. An intense carbonate effervescence
after dilute hydrochloric acid treatment was occurred
from the surface.

H, (6-0 ¢cm) — organogenic, forest litter with pro-
jected cover 90—100%.

Hdk (0—7 cm) — upper soddy carbonate humus-
accumulative horizon. Yellow-red (10YR 4/2), in-
terspersed with sand particles, tightly intertwined
by roots of herbaceous plants. Dry. Clay sand. The
structure is grain-dust. Consistence is friable. There
are no cracks. The distinctness with next horizon is
clear, may be detected on the basis of the color and
consistence.

H, (7-35 cm) — humus-accumulative carbonate
horizon. Blue-gray (5B 5/1) interspersed with sand
particles. Consistence is friable, slightly moist. Clay
sand. There are some roots of shrubs. There are no
cracks. Structureless. The distinctness with next ho-
rizon is gradual, may be detected on the basis of the
wetness and texture.

Hp, (35-58 c¢m) — the upper transition carbon-
ate horizon. Black (2.5Y 2.5/1). Consistence is fri-
able, moist. Viscous, tacky. There are roots of shrubs.
There are no cracks. Structureless. Consistence is
dense. The distinctness with next horizon is gradual,
may be detected on the basis of the color.

HP, (58-80 cm) — the transition carbonate ho-
rizon. Gray (10YR 6/1) interspersed with light-gray
(2.5Y 7/1) sand particles. Sandy loam. Moderate-

427



Yuriy Gritsan, Olga Kunakh, Julia Dubinina, Vadim Kotsun, Yuriy Tkalich Journ. Geol. Geograph. Geoecology, 28(3), 417-431.

Water Mechanical

EC,dSm/m  content, % impedance, MPa

Horizon 0051 1.5 28 30 32 3406 1.6 2.6 3.6 Hlerizon

10
C H 7-24
10 20
: 30
20 HP 24-43
C a0
30 E g
= " 4354
40 — 60 54-69
- 70
50
- 80 69-94

90

_ 100 | Palgll | 94-106
70 -

- ~ o | Palg2 | 106111
— 80 -
C = 0 paigis | 1114133
90 =t
- — 140
-~ 100 E
= - B pagl | 133am
110 —— 160
L 112-122 10

- 120 -
- — 180
T 130 E 171-200
7 122-140 190
Coan 200

A B

Fig. 5. The profile of alluvial meadow and forest deep loamy soil (Mollic Gleyic Fluvisol (Calcaric)) (A) and
alluvial sod forest layered normal gley soil (Umbric Gleyic Fluvisol) (B)

Legend: A — H - organogenic, Hdk — upper soddy carbonate humus-accumulative horizon, H, — humus-accumula-
tive carbonate horizon, Hp, — the upper transition carbonate horizon, HP, — the transition carbonate horizon, Phglk
— the transition carbonate gleysolic horizon, PkGl — carbonate gleysolic parent material; B — H,— organogenic,
H,— upper soddy humus-accumulative horizon, H — humus-accumulative, HP — transition horizon, P 1 — alluvial
horizon, [H1] — the first buried humus-accumulative horizon, [HPgl] — the buried gleysolic humus-accumulative
horizon, Poal- the fist alluvial gleysolic horizon, P2~ the second alluvial gleysolic horizon, Pd— the third
alluvial gleysolic horizon, P_, — alluvial gleysolic parent material

ly moist. Densed. There are no roots of shrubs and may be detected on the basis of the color and texture.
cracks. The distinctness with next horizon is abrupt, PKGI (112-122 cm) — carbonate gleysolic parent
may be detected on the basis of the consistence. material. Yellow (5Y 6/2) sand. Wet. Densed, consists
Phglk (80-112 cm) — the transition carbonate of large lumps of sand that disintegrate when pressed.
gleysolic horizon. Blue-gray (10B 5/1), gradually Bordered by subsoil waters.
brightens with the depth, moist. A dense, almost The working definition of soil: alluvial meadow
merged, sticky and plastic. Sandy loam, there are no and forest deep loamy soil (Mollic Gleyic Fluvisol
cracks. The distinctness with next horizon is abrupt, (Calcaric).
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The alluvial sod soils are formed in riverine
floodplain within the natural reserve ‘“Dnipro-
Orilsky” on layered sandy alluvium. There are four
subtypes in type of alluvial soil: primitive sod, sod
underdeveloped, sod short profile and sod wvalid
(Nakonechny, Pozniak, 2011). The weak participation
of groundwater water in water regime of profile
through a limited lifting height of capillary water in
the sands is peculiarity of this soil type. The signs of
gleization are poorly expressed or absent. The short
profile soil are the most common types (Manyuk,
2005). Alluvial sod soils are formed at the highest
parts of the floodplain. Profile of soils consisting
of three genetic horizons — humus-accumulative
(H), transition (Ph) and parent material (P). Humus
horizon is gray, wet, compacted (Nakonechny, 2016).
Sampling polygon Ne 26. The vegetation of flooded
oak forest included a total of 60 species of vascular
plants (Zhukov et al., 2017). The tree stand are domi-
nated by Quercus robur ta Ulmus laevis. The shrub
layer are dominated by Rubus caesius Ta Amorpha
fruticosa. The total projective cover of herbaceous
species is 30—40 %. For identification of plant com-
munities, within which research was undertaken, we
give it a syntaxonomy characteristic.

Class Alno glutinosae-Populetea albae P. Fukarek
et Fabijani¢ 1968 (abo Carpino-Fagetea Passarge
in Passarge et G. Hofmann 1968)

Ordo Alno-Fraxinetalia excelsioris Passarge et G.
Hofmann 1968

Union Alnion incanae Pawlowski, Sokotowski et
Wallisch 1928

Subunion Ulmenion minoris
JyOOBO-B’SI130B1 3aIlIaBHI JIiCH

Oberdorfer 1953 —

The soil invertebrates community included a to-
tal of 34 species with a total abundance of 178.4 +
26.9 ind./m? (Zhukov et al., 2018). The earthworm is
a dominant group, which constitute 38.8% of the to-
tal community abundance. Earthworms are presented
by four ecological types: litter dwelling Dendrobaena
octaedra, two species of the endegeic Aporrectodea
trapezoides and Aporrectodea rosea and one species
of the anecic Octodrilus transpadanus.

Soil profile description

The description was made in 3 October 2017
(Fig. 5, B). The oak forest in the floodplain of the Dni-
pro river. The soil surface is relatively smooth. There
is the litter consisted from leaves, not decayed, with
a depth of 1.5-2 cm, projective cover is 30—40% dig-
ging extensively by boar. The parent material is allu-
vial sand. The groundwater level was 171 cm. There

are no the visible soil neoformation, carbonate debris,
accumulation of salts. Consistence is dense. The ge-
netic profile type is humus differentiated. There is no
a carbonate effervescence after dilute hydrochloric
acid treatment.

H,, (2-0 cm) — organogenic, forest litter with pro-
jected cover 30—40 %, digging extensively by boar.

H, (0-7 cm) — upper soddy humus-accumulative
horizon. Light-gray. Dry. Clay sand. Consistence is
friable, tightly intertwined by roots of herbaceous
plants. Structureless. The distinctness with next ho-
rizon is abrupt, may be detected on the basis of the
consistence.

H (7-24 cm) — humus-accumulative. Light-gray.
Slightly moist. Clay sand. Consistence is condensed,
tightly intertwined by roots of herbaceous plants.
Structureless. The distinctness with next horizon is
graduated, may be detected on the basis of the con-
sistence.

HP (2443 cm) — transition horizon. Yellow-
gray. Moderately moist. Clay sand. Structureless.
Consistence is condensed. There are some roots of
shrubs and trees. The distinctness with next horizon
is abrupt, may be detected on the basis of the color.

P 1 (43-54 cm) — alluvial horizon. Light-gray
with rusty spots, which increase with depth. Sand.
Slightly moist, structureless. There are occasionally
vertical humus smudges. The distinctness with next
horizon is diffuse, may be detected on the basis of the
color.

[H1] (54-69 cm) — the first buried humus-accu-
mulative horizon, structureless. Dark-gray. There are
some roots. There are no cracks. Sand. Condensed.
Slightly moist. There are occasionally vertical humus
smudges. The distinctness with next horizon is gradu-
ated, may be detected on the basis of the color.

[HPgl] (69—94 cm) — the buried gleysolic hu-
mus-accumulative horizon. Dark-gray. ark red spots
irregularly shaped 3-5 cm in diameter. There are
some roots. There are no cracks. Sand. Condensed.
Moderately moist. There are occasionally vertical hu-
mus smudges. The distinctness with next horizon is
abrupt, may be detected on the basis of the color.

Palgll (94-106 cm) — the fist alluvial gleysolic ho-
rizon. Yellow-gray. Loose sand. Vertical humusovani
smudges. The distinctness with next horizon is gradu-
ated, may be detected on the basis of the color.

P .2 (106—111 cm) — the second alluvial gleyso-
lic horizon. Gray. Loose sand. Moderately moist. The
distinctness with next horizon is graduated, may be
detected on the basis of the color.

Palgl3 (111-133 cm) — the third alluvial gleysolic
horizon. Red-rusty. Loose sand. Moderately moist.
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The distinctness with next horizon is graduated, may
be detected on the basis of the color.

P ., (133171 cm) —alluvial gleysolic parent ma-
terial. Sand. Moderately moist. Dark-blue-gray, loose.

The working definition of soil: alluvial sod
forest layered normal gley soil (Umbric Gleyic
Fluvisol).

Floodplains are among the most young and
dynamic landscape elements. They were formed
in the Holocene and continue to develop rapidly
(Parkhomenko, 2015). Floodplain ecosystems are
complex natural systems that characterized by a large
spatial variability (Reddy, Patrick, 1993; Stolt, 2001;
Rinklebe, Langer, 2006). The soils in the floodplain
habitats are affected by erosion and the effects of
sedimentation and transformation and translocation
of substances which generally has the permanent
effect, which forms veins and layers of sand or clay
deposits, and varying degrees of accumulation of
humus (Wilder et al., 2008). The floodplain soils are
significantly affected by the underlying processes of
rocks and parent materials, variability of standing
groundwater, past and current velocity of water
flow in the river, relief positions, approaching the
river or dam and anthropogenic impacts (Wilder
et al., 2008). Floodplain soils are seen as complex
and polygenetical and polychronos formation,
reflecting the long stages and litho-geomorphological
paedogenesis and geological structure of river valleys
(Mikhailyuk, 2001).

Floodplain of the Dnipro river is formed by
furcation type. The genetic zones of the modern
floodplain are formed due channel furcation,
superimposed on genetic areas associated with
the degree of remoteness from the mainstream, ie
attenuation of alluvial tension. The floodplain relief
is considered as segment systems within each of
which formed riverine, floodplain and central plant
conditions (Mirkin, 1974). The area of the floodplain
is periodically covered by floodwater, after which the
recession on soil surface is silt, which determines the
morphological characteristics, properties and fertility
of alluvial soils and lithology. The alluvial soils
form a complex mosaic structure of soil cover due to
unequal treatment of flood waters in different parts of
the floodplain (Manyuk, 2005).

Conclusions

1. The biogeocenotic approach is the chain that
connects the landscape structure, the diversity of
soil cover, and diversities of the plant and animal
communities. The functional, spatial and temporal
properties of ecosystems in landscape context can
be expressed by catena. Within the natural reserve
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«Dnipro-Orilsky» catena covers of the floodplain and
sand terraces biogeocoenoses.

2. The biogeocoenosis concept is a basis for
integration of the pedocatena, phytocatena and
zoocatena. Catena approach is the framework for a
monitoring system landscape diversity both at the level
of individual component biogeocoenosis (edaphotop,
phytocenosis, and zoocenosis) and biogeocoenosis
level in terms of its horizontal and vertical structure
and at the landscape level as a whole interconnected
system.

3. The traditional idea of catena as a set of eluvial,
transit and accumulative positions in a complex and
diverse landscapeisnotableto coverthemostimportant
environmental gradients modes. The complexity of
the landscape is due to relief diversity and the effects
of anthropogenic transformation biogeocenotic
cover. Catena therefore can be seen as a multilevel
hierarchical system of the biogeocenotic polygons
needed to consider the diversity of physiographic
conditions and anthropogenic gradients.
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