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Reclamation involves a multifaceted set of actions designed to restore
ecological balance in landscapes disrupted by human activity and to establish
conditions for their intended utilization [1-5]. A major obstacle in reclaiming
industrial land is the absence of technologies that are both scientifically robust
and economically viable [6, 7]. The successful integration of artificial ecotopes
and biota is crucial for establishing ecologically balanced landscapes on
disturbed lands [8].

In the late 1960s, an experimental site for soil reclamation research was
founded by Professors M.E. Bekarevich and M.T. Masyuk near Pokrov (Dnipro
region, Ukraine) on the grounds of a former manganese ore quarry. This long-
term field experiment, spanning over 50 years, provides a rare opportunity to
study the transformation of rocky substrates into fertile soils. Our research
conducted from 2008 to 2021 focused on sod-lithogenic soils, including loess-
like loams, gray-green clays, red-brown clays, and pedozems [9]. The aim of our
study is to analyze dispersal mechanisms to identify the ecological
characteristics of dispersal processes occurring during land reclamation on
technosols in the open-pit mining areas of the Nikopol manganese ore basin.
The vegetation cover was categorized using Raunkiaer's life form classification
system [10]. An ecomorphic analysis, following the methodology of
O. L. Belgard [11], served as an effective approach for examining the
characteristics of plant communities.
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Our research, alongside the findings of M. T. Masyuk [12] and
K. P. Maslikova [8], identified 135 plant species within the vegetation cover of
technosols in the Nikopol manganese ore basin. The dominant families —
Asteraceae, Poaceae, Brassicaceae, and Rosaceae.

Two primary dispersal mechanisms were observed: ballistic dispersal,
where seeds are explosively ejected — either as the main strategy [13, 14] or
preceding secondary methods [15-17] — and anemochory, where seeds are
wind-dispersed. Ballistic dispersers constituted 52.38-57.89% of the species,
lowest on pedozem and highest on red-brown clay, while anemochores ranged
from 15.63% on loess-like loam to 23.81% on pedozem. Autochores, which rely
on self-dispersal, accounted for 3.17-5.26%, and barochores, relying on
gravity, made up 3.16-9.38%, predominantly among cereals and weeds.
Animal-assisted dispersal (endozoochores and epizoochores) and pervolvents
(tumbleweeds) were minor but consistent components of the community.

Conclusion. In conclusion, the vegetation cover of technosols in the
Nikopol manganese ore basin demonstrates significant taxonomic diversity,
with 135 plant species predominantly from the Asteraceae, Poaceae,
Brassicaceae, and Rosaceae families. The dispersal mechanisms within these
plant communities are primarily dominated by ballistic dispersal and
anemochory, highlighting the adaptive strategies of species to the unique
edaphic conditions of technosols. Secondary dispersal strategies, such as
autochory, barochory, and animal-assisted mechanisms, along with the
presence of pervolvents, further emphasize the ecological complexity and
resilience of these anthropogenically influenced ecosystems. The proportion of
dominant ballistic dispersers differs little from this indicator in the regional
flora (55-57%, according to V.V. Tarasov [18]). Thus, we can conclude that the
reclamation process has reached a stage where the vegetation cover of
engineered soils closely resembles the natural local flora.

References:

1. Antwi E.K,, Boakye-Danquah J., Asabere S.B., Takeuchi K, Wiegleb G. Land cover transformation in
two post-mining landscapes subjected to different ages of reclamation since dumping of spoils.
SpringerPlus. 2014. Vol. 3. Article 702. DOI: https://doi.org/10.1186/2193-1801-3-702.

2. Drummond M. A, Stier M. P., Auch R. F, Taylor ]. L, Griffith G. E., Riegle ]J. L., Hester D. ],
Soulard C. E., McBeth J. L. Assessing landscape change and processes of recurrence, replacement,
and recovery in the Southeastern Coastal Plains, USA. Environmental Management. 2015. Vol. 56.
No. 5.P.1252-1271. DOI: https://doi.org/10.1007 /s00267-015-0574-1.

3. Kuter N. Reclamation of degraded landscapes due to opencast mining. Advances in Landscape
Architecture. InTech, 2013. DOI: 10.5772/55796.

303



https://doi.org/10.1186/2193-1801-3-702
https://doi.org/10.1007/s00267-015-0574-1

MpobnemM Ta NePCreKTVBI pPeanizaLli Ta BrpoBamyKeHHA MiXKOUCLIMMIHAPHMX HAYKOBMX AOCAHEHb
|

4. Nebeska D., Pidlisnyuk V., Stefanovska T., Trégl ., Shapoval P., Popelka J., Cerny J., Medkow A.,
Kvak V., Malinska H. Impact of plant growth regulators and soil properties on Miscanthus x
giganteus biomass parameters and uptake of metals in military soils. Reviews on Environmental
Health, 2019. Vol. 34. No. 3. P. 283-291. DOI: 10.1515/reveh-2018-0088.

5. Zhukov A, Gadorozhnaya G. Spatial Heterogeneity of Mechanical Impedance of Atypical
Chernozem: The Ecological Approach. Ekolégia (Bratislava). 2016. Vol. 35. No. 3. P. 263-278. DOLI:
10.1515/eko-2016-0021.

6. He D., Ruan H. Long term effect of land reclamation from lake on chemical composition of soil
organic matter and its mineralization. PLOS ONE. 2014. Vol. 9. No. 6. Article €99251. DOLI:
https://doi.org/10.1371/journal.pone.0099251.

7. Paoletti M. G. Using bioindicators based on biodiversity to assess landscape sustainability.
Agriculture, Ecosystems & Environment, 1999. Vol. 74. No. 1-3. P. 1-18. DOI: 10.1016/S0167-
8809(99)00027-4.

8. Maslikova K. Vegetation Ecological Structure of Nikopol Manganese Ore Basin Replantosems.
Bulletin of Dnipropetrovsk State Agrarian and Economic University. 2017. No. 4. P. 77-88.

9. Yeterevska, L.V., Momot, G. F., Lehtsiyer, L. V. Rekultyvovani grunty: pidkhody do klasyfikatsii ta
systematyky [Reclaimed soils, approaches to classification and taxonomy]. Soil Science, Vol. 9,
No. 3-4, 2008, pp. 147-150. (in Ukrainian).

10.Just Th. Review of The Life Forms of Plants and Statistical Plant Geography, by C. Raunkiaer. The
American Midland Naturalist, 1934. Vol. 15. No. 6. P. 786-787. DOI: 10.2307/2419902.

11.Belgard A. L. Forest vegetation of South-Eeast part of the USSR. Kiev: Kiev State University (in
Russian). 1950. P. 263.

12.Masyuk N T. Natural vegetation of manganese opencast mines and its ecological and biological
characteristics. Dnipropetrovsk: Promin; 1971.

13.Howe HF, Smallwood ]. Ecology of seed dispersal. Annual Review of Ecology and Systematics.
1982.Vol. 13, P. 201-228.

14.Levin S. A, Muller-Landau H. C.,, Nathan R., Chave ]J. The ecology and evolution of seed dispersal:
A theoretical perspective. Annual Review of Ecology, Evolution, and Systematics. 2003. No. 34,
P.575-604. DOI: 10.1146/annurev.ecolsys.34.011802.132428

15.Swaine MD, Dakubu T, Beer T. On the theory of explosively dispersed seeds: a correction. New
Phytologist. 1979.82, P. 777-781. D0I1:10.1111/j.1469-8137.1977.tb02173 x.

16.Stamp NE, Lucas JR. Ecological correlates of explosive seed dispersal. Oecologia. 1983. 59, P. 272-
278.

17.Hayashi M., Feilich K. L., Ellerby D. ]., The mechanics of explosive seed dispersal in orange
jewelweed (Impatiens capensis), Journal of Experimental Botany. 2009. Vol. 60. Issue 7. P. 2045-
2053, DOI: https://doi.org/10.1093/jxb/erp070.

18.TapacoB B.B. ®siopa JHinponeTpoBchkoi i 3anopisbkoi obsacteit / B.B. Tapacos. - [2-re BuUf,,
BUIp. i gomn.]. — [lHinponeTpoBchk: Jlipa, 2012. - 296 c.

304



https://doi.org/10.1371/journal.pone.0099251
http://dx.doi.org/10.1111/j.1469-8137.1977.tb02173.x
https://doi.org/10.1093/jxb/erp070

