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BIOENVIRONMENTAL CHARACTERISTICS
OF ROBINIA PSEUDOACACIA STEPPE PLANTATIONS
IN DEPENDENCE TO CHANGES IN SOME CLIMATIC FACTORS

Climatic factors play the most important role in the plant associations
formation. Sunlight is one of the leading factors that determine the appearance of a
particular community and very often plays the limiting factor role. In the conditions of
the Steppe Dnipro Region, its limiting role can be expressed only in its excess. The
great majority of autochthonous steppe flora plant species has strongly pronounced
adaptations to excessive solar insolation. With the development of forest
biogeocenology and steppe forestry, more and more attention is paid to the issues of
forest climatology. It is shown that climatic factors have an imperative effect on the
formation of soils, plant associations, fauna and ecosystems in general. Artificial
plantations consisting of fast-growing hardwoods, such as Robinia pseudoacacia, have
been studied. The complex of abiotic factors in robinia plantations and in open areas
has its own characteristics. The processes of reflection, transformation and
accumulation of solar energy in tree plantations have a slightly different character than
in forest-free areas. In the Dnipropetrovsk region, the populations of Robinia
pseudoacacia are represented mainly by young plants that have already entered the
phase of active fruiting. No plants older than 100 years were found in the populations.
Thus, the price spectrum of the age composition of the population of Robinia
pseudoacacia in the Dnipropetrovsk region has a pronounced left-sided character, ie
shifted towards young individuals that are actively fruiting. This indicates that the
processes of expansion of Robinia pseudoacacia to natural biogeocenoses will be
actively continued. Despite the fact that this breed has a number of positive qualities
(excellent medonis, root mycorrhiza with azotobacter, high gas resistance, etc.), the
processes of uncontrolled active settlement of this species is a matter of serious concern.
This breed is capable of rapid spread and disruption of successional processes occurring
in the area. In the conditions of the forecasted climate changes towards temperature
increase and precipitation decrease this breed receives more and more advantages.
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TOTO YH iHIIOTO YTPYTOBAaHHS 1 Jy’Ke YacTo BiJirpae poiib JiMiTytodoro gakropa. B
yMoBax crenoBoro [IpuaHinpoB's #oro oOMexyBalbHA POJIb MOXKE OYyTH BHpakeHa
TIIBKY B Hioro HaanuiKy. [lepeBaxkaa OLIBIIICTh BHIIIB POCIHH CTETIOBOT aBTOXTOHHOT
(bmopu Mae SICKpaBO BHpPaKeHI MPUCTOCYBAHHS 0 HAJIUITKOBOI COHSYHOI 1HCOJIAIIIT.
31 CTAHOBJIIEHHIM JIICOBOI 0l0reoIeHO0rli Ta CTEMOBOro JIICO3HABCTBA BCE OlbIIE
yBarum NPUIUIAETHCS MUTAaHHAM JicoBoi kimiMatororii. [lokazaHo, 1m0 KiiMaTH4HI
(akTOpM MarOTh IMIEPATHBHWM BIUIMB Ha (OPMYBAaHHS TIPYHTIB, POCIUHHUX
yIpynoBaHb, TBapHHHHI CBIT Ta ¥ y IUJIOMy Ha eKocHCTeMH. bynu mociimkeHi
LITYYH] JICOHACAIKEHHS], 0 CKIaNal0Thes 31 CTIHKUX MOPiA, SKi IIBUIKO 3POCTAIOTh,
SIK, HampuKiIam, poOiHis mnceBmoakaris. Kowmmuiekc abiotnyHuX (akTopiB y
Haca/DKEHHSIX POOIHIT 1 Ha BIAKPUTHX IUISHKAX Ma€ CBOI XapaKTepHI OCOOJUBOCTI.
[Iporecn BiIOUTTS, TEPETBOPEHHS Ta aKyMYJIAIii COHSIYHOI €HEprii B JEPEBHHX
HACa/DKEHHSIX MaroTh Jell0 IHIIWA XapakTep, HDK Ha OesnicHii micueBocTi. Ha
TepuTopii JIHIMponeTpoBChKOi 00IacTi MOMyJIAIi poOiHii TceBmoaKallii mpeacTaBiIcHi
B OCHOBHOMY MOJIOJMUMHU POCIMHAMH, SIKI BXKE BCTynmWid y (a3y aKTHBHOTO
wiofgoHomeHHs. PocnuH, mo crapmi 3a 100 pokiB, y MOMyNsmisix HE BHSBIEHO.
TakuM YHHOM, IIEHOCHEKTP BIKOBOTO CKJIQAy IOMyJIAMmii poOiHil IceBmoakartii Ha
Teputopii JIHIMPONETPOBChKOI 00JIACTI Mae SICKPaBO BUPAXKEHHH JIBOCTOPOHHIN
XapakTep, ToOTO 3MilleHuil y OiK MOJOAMX OCOOMH, SIKi aKTUBHO IUIONOHOCATH. Lle
BKa3ye Ha Te, [0 POoIlecH eKCIaHcii poOiHii rceBaoakaiii Ha mpupoHi 6ioTeoneHo3n
OyIyTh aKTHBHO MPOJOBXKYyBaThCs. He3Bakarouu Ha Te 110 I OpPoJa Ma€ ILTUN Pl
MO3UTHBHHUX SKOCTEH (BIAMIHHHMI MEJOHIC, KOpEHEBAa MIiKOpH3a 3 a30T00aKTEepOM,
BHCOKA Ta30CTiHKICTh Ta iH.), TMPOLECHU HEKOHTPOIHOBAHOTO aKTUBHOTO PO3CEIIEHHS
IIFOTO BHIY BUKJIMKAE CEpHO3HE 3aHETOKOEHHA. L[4 mopona 3maTHa OO0 IMIBHIKOTO
PO3MOBCIOJIKCHHS 1 TOPYIICHHS CYKIECIHHMX MPOIIECiB, IO BiIOYBAIOThCSA B JaHIN
MicieBocTi. B ymMoBax mporuo3oBaHux 3MiH KiiMary B OiK MiABUIICHHS TEMIIEPaTypH
1 3HIKEHHS KUTBKOCTI OTIaiB IS TIOPOIa OTPUMYE BCE OLTBITIE TIepeBar.

Key words: xiaimaTtudHi (akTopu, pOCIHMHHI acomiaiii, poOiHis mceBaoakais,
THCOMAIIIS.

Introduction

It is a matter of common knowledge that climatic factors play the most
important role in the plant associations formation. Sunlight is one of the leading
factors that determine the appearance of a particular community and very often plays
the limiting factor role. In the conditions of the Steppe Dnipro Region, its limiting role
can be expressed only in its excess. The great majority of autochthonous steppe flora
plant species has strongly pronounced adaptations to excessive solar insolation.

The forest timber species in steppe conditions is affected by a number of
negative limiting factors, which include cereals heavy sod, which, with their fibrous
root system, receive a significant part of the incoming moisture in the upper horizons
and make it extremely difficult for the natural renewal of tree species, whose seedlings
have a poorly developed taproot system and are not very competitive under these
conditions. The forest timber species, especially in the early stages of germination,
very poorly tolerates fires, which often occur in these conditions, in contrast to cereals,
which receive good protection from peat felt.

The interaction features of the forest biogeocenosis with the habitat, in particular
climatic factors, are comprehensively disclosed in the works of H. M. Vysotskyi, who is
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the author of the "doctrine of forest pertinence", where he reveals in detail the aspects
of the environment-transforming action (pertinence) of forest vegetation [53, 54, 55, 56].

Later, many scientists developed these views, in particular in the works of
M. V. Dylis, where climatope is identified with the atmosphere specific state and
properties, the material and energy resources of which are included in all links of the
biogeocenotic process [12, 13].

With the development of forest biogeocenology and steppe forestry, more and
more attention is paid to the issues of forest climatology. It is shown that climatic
factors have an imperative effect on the formation of soils, plant associations, fauna
and ecosystems in general [4, 5, 10, 11, 15, 16, 37, 41, 42, 49].

At the moment, most of the works of scientists are devoted to the impact of
climate change, adaptation processes of organisms to these changes and forecasting
possible both regional and large-scale long-term environmental consequences in
Ukraine and abroad (Sedjo, 1998).[55, 13, 18, 32-36, 50, 51].Climate changes and
ecological consequences for forest ecosystems, climatic variability and evolution of
their landscapes, the influence of the greenhouse effect (Ukraine and the global
greenhouse effect [38, 40], etc.) have been investigated and analyzed.

It is shown that the radiation regime under the forest canopy largely depends on
its individual characteristics — the composition and age of the stocking, the canopy
closure, its openness, the presence of the vegetation lower layers, completeness, yield
class, etc. The properties and amount of radiant energy entering under the crowns of
trees is due to the phenological composition of tree species and depends on the height
of the stocking, and is also influenced by the wind [1, 2, 7, 8, 35, 36, 45-48, 50, 51].

A. H. Mirosh [43, 44], Z. H. Ustsova [52], Yu. L. Hrytsan [19], I. A. Ivanko
[32-34] in their works pay special attention to the light regime of artificial
afforestation of the steppe zone of Ukraine.

Excessive solar insolation also makes its negative contribution to the formation
of a natural stocking in the steppe. Forest vegetation in the south-east of Ukraine, with
the exception of floodplains and wooded ravines, is azonal and is forced to experience
strong competition with zonal steppe vegetation. The original tree flora of this region,
traditionally confined to the floodplains and cleavages, was represented mainly by
dense-crowned species (English oak, wych elm, horse chestnut, Norway maple,
lindens, black poplar, bird cherry, etc.).

The concept of sustainable development of agroecosystems for the period up to
2025, approved by the Presidium of the National Academy of Agrarian Sciences of
Ukraine in 2003, provides for the intensification of work both to preserve forest gene
pools and to purposefully increase the area of forest plantations [14].

The bulk of artificial forest plantations created under these conditions is
represented by windbreakers. In most cases, these plantations were created by stable,
fast-growing species, often not inherent in the flora of this region, such as, for
example, Robinia pseudoacacia.

The complex of abiotic factors in Robinia plantations and in open spaces has its
own characteristic features. The processes of reflection, conversion and accumulation of
solar energy in tree plantations have a slightly different character than in unforested areas.

Results and discussion

In order to study the development peculiarities of artificial plantations of robinia
and its effect on the illumination of the grass cover, three test plots were selected, with
a predominance of 60-, 15- and 5-year-old trees in the age structure, the first of which
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forms forest strips of wood near farmland near the Maiorka village of Dniprovskyi
district of Dnipropetrovsk region.The 60-year-old plantation is an artificially created
strip of wood, and the 15-year-old and 5-year-old plantations are the result of natural
regeneration of the Robinia plantation. Since the original 60-year-old plantation was
created artificially, it is significantly crowded compared to the other two plots that
arose by natural seeding. The control point was a site devoid of forest timber species.

Illumination measurements under the canopy were carried out by seasons (winter,
spring, summer, autumn) using the Flus ET-965 multifunctional device at 12.00.

According to 1. A. Ivanko [32] the average illumination under radiation type of
weather in forest cultures, biogeocenoses of the illuminated type of light structure
relative to open areas is 14.2%, semi-illuminated — 8.4%, half-shade — 5.4%, shadow —
2.4%. In general, a similar tendency was observed in the studied plantations. Robinia
pseudoacacia is a typical open-cropped breed that can create only slight shading under
its canopy. In the 60-year-old plantation, the average illumination was 45.8%
compared to the open unforested area and naturally increased with decreasing age and
plant density, respectively, up to 59.2% in 15-year-old plantations and up to 76.4% in
S-year plantations.

Abiotic factors in Robinia plantations are in close physical relationship with the
forest itself and are influenced by it. This influence extends to the adjacent territory,
subjecting the course of natural processes to its direction. In such a situation, the
course of the natural autotrophic allogenic succession, which is the restoration of
steppe vegetation, is largely disturbed and can lead not to the formation of a climax
steppe biogeocenosis, but to the formation of a savanna-type association in which the
typical steppe flora of southeastern Ukraine will be interspersed with freestanding
robinia pseudoacacia trees.

Such changes in the flora, in their turn, will lead to changes in the faunal
complex. For example, Robinia pseudoacacia bears abundant fruit with rather large
seeds, which are readily eaten by murine rodents. Agricultural lands adjacent to
plantations are also actively populated by these animals. These factors will contribute
to a sharp increase in the number of murine rodents, which are not only pests, but also
carriers of many dangerous diseases. At the same time, there will be no factors of
natural restraint of their number in the form of an increase in the number of predators.
Rare clear-boled plantations of Robinia pseudoacacia, like adjacent agrocenoses, do
not provide predators with the necessary shelters, which is why they are extremely
reluctant to settle there.

In this regard, the current trend in afforestation on the territory of the region
causes concern, when plantations are created in natural areas not from the most
widespread, stable and recreationally valuable species (common oak, Norway maple,
heart-shaped linden, etc.), but mainly from white acacia, which tends to expand into
natural steppe and meadow areas, which reduces the value of landscapes for recreation
and green tourism.

As 0f 01.01.2020, on the territory of the Dnipropetrovsk region, wooded land is
77.0 thousand hectares. Among them, plantations of Robinia pseudoacacia in pure or
mixed breeds account for 17683.7 hectares or 22.9% of the forested area.

Figure 1 shows the areas that are occupied on the territory of the
Dnipropetrovsk region by plantations, consisting mainly of Robinia pseudoacacia, as
well as areas under mixed plantings with its participation.
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Fig. 1. Participation of Robinia pseudoacacia in the structure of tree plantations in
Dnipropetrovsk region.

Robinia pseudoacacia is a long-lived breed of up to 300 years. At the same
time, fruiting occurs at 67 years. Therefore, from the point of view of predicting the
distribution of this species, the age structure of the population plays a very important
role. On the territory of the Dnipropetrovsk region, the population of Robinia
pseudoacacia is represented mainly by young plants that have already entered the
phase of active fruiting. Plants over 100 years old were not observed in the population

(Fig. 2).
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Fig. 2. Distribution of areas under plantations of Robinia pseudoacacia of different
ages on the territory of the Dnipropetrovsk region
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Conclusions

Consequently, the spectrum of the age state of the Robinia pseudoacacia
population on the territory of the Dnipropetrovsk region has a pronounced left-sided
character, that is, it is biased towards young and actively bearing individuals. This
indicates the further active continuation of the Robinia pseudoacacia expansion on
natural biogeocenoses. And despite the fact that this breed also has a number of
positive qualities (excellent nectar-bearing plant, root mycorrhiza with azotobacter,
high gas resistance, etc.), the processes of uncontrolled active settlement of this
species cause serious concerns.

At the moment, almost a quarter of the forested areas of the Dnipropetrovsk
region are under plantings of Robinia pseudoacacia in pure form or mixed to varying
degrees with other tree species. This situation poses a real threat to both natural steppe
areas and the original tree flora of the region. Robinia pseudoacacia is a long-lived
species resistant to a lack of moisture and excessive solar insolation, undemanding to
soils, practically free of pests in the conditions of the Dnipropetrovsk region, that is, it
is a typical eurybiontic species. This tree species is capable of spreading quickly and
disrupting the natural succession processes that occur in a given area. Under the
conditions of the predicted climate change in the direction of increasing temperature
and decreasing precipitation, this breed acquires even more advantages. Therefore, in
order to prevent the Robinia pseudoacacia uncontrolled spread, it is necessary to
develop a set of measures that should be carried out on the territory of the
Dnipropetrovsk region in the near future.
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