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A

bstract: The factory „Lafarge Ciment” (Moldova) is situated in the northern part of the Republic of
Moldova, to 100 km from Chisinau and to 7 km from Rezina district, and is an industrial platform
located in the valley of the Ciorna River, at the altitude of 50 m. The sterile dumps modify the
environment, affect the landscape, morphology and hydrology. The dump represents the place where is
deposited sterile and unusable waste from mining works. Ecological restoration is one of the most
frequently applied methods for anthropically degraded land and allows the ecosystem to auto-regulate
and easily reintegrate into the natural environment. Ecological reconstruction involves returning of these
areas at the initial stage by recultivation with herbaceous or woody species. The afforestation of these
areas depends largely on the ecopedological zone and the material resulting from limestone
exploitation. In the present paper is proposed the method of ecological reconstruction of the recently
deposited sterile dumps by the forest recultivation method. The inventory of saplings, in the spring of the
2018 year showed, that the percentage of adapted plants is 85%.
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INTRODUCTION
In the last decades, is aware of the fact increasing the process of natural capital deterioration. The main
living of nature components - flora and fauna, which determine the state of biological diversity and the
comfort on Earth life, are subjected to permanent anthropic pressure. Conservation of biological diversity
and rational use of natural resources is one of the actual problems of humanity. Performed analyzes in
recent times, reflects the fact that modern civilization is going through a stage that largely contributes to
social, economic and ecological disturbances. In this context, the objectives underlying conservation of
biological diversity refers to the sustainable use of natural resources, stopping the loss of plant and
animal species indiferent of their importance for humans (Rio de Janeiro Convention, 3-14 June 1992)
Ecological reconstruction, the restoration of degraded ecosystems, is a major problem for humanity at
the beginning of the third millennium, as is well known and highlighted in numerous worldwide and
European documents (Millennium Ecosystem Assessment 2003, 2005; EU Biodiversity Strategy to
2020, 2011; IUCN-COP11, 2012 etc.). Thus, in the "EU Biodiversity Strategy to 2020" envisaged
ecological "restoration" (reconstruction) until 2020 of "at least 15% of degraded ecosystems" (Dinucă,
2015; Burger and Zipper, 1992).
Mining is one of the main sources of environmental pollution, both as a result of the actual extraction of
the ore and as a result of its preparation. The entire mining activity produces, due to its specificity,
multiple and varied negative effects on the environment, exemplified by:
 changes in relief, manifested by landscape degradation and displacements of households and
industrial objectives from the exploitation areas;
 occupying large areas of land for the exploitation, dumping, storage of useful mineral
substances, industrial installations, access routes, etc., thus becoming totally unusable for other
purposes for a long period of time;
 land degradation through vertical and horizontal displacements of the surface
and the slump of the dumps and tailings ponds, causing serious accidents;
 contamination of surface water and groundwater;
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hydrodynamic disequilibrium of groundwater;
negative influences on the atmosphere, flora, and fauna in the area;
chemical soil pollution, which can affect for many years its fertile properties;
noises, vibrations and radiation spread to the environment, with a strong unfavorable action
(Dumitru, 2006)
Consequently, finding some methods to prevent and reduce the impact of mining activities on the
environment is a priority issue within this industry. Special solving this problem and is intended to carry
out the research.





MATERIALS AND METHODS
The object of the research served the sterile dumps in the quarry "Lafarge Ciment" (Moldova), Rezina
district. The ecological reconstruction of the forest recultivation was carried out following the technical
guidelines on afforestation of degraded land (*****, 2015).In the creation of forest cultures on degraded
lands the following mixture forms were made: grouped mixtures, mixed mixtures, and mixtures in rows.
RESULTS AND DISCUSSIONS
Worldwide scientific research has been carried out on various types of degraded anthropic lands
(mining, dumping, waste storage, etc.), following which some ecological reconstruction measures have
been submitted. Daniels et al. (1995) showed that many problems of the waste dumps can be
significantly reduced by maintaining a viable vegetal carpet. A vigorous plant community will reduce the
water and oxygen movement in the dump, so it will limit the production of acid leakage, reduce erosion
losses and will stabilize the dump. According to Dumitru et al. (1999), the essential principles for
successful and viable afforestation of land degraded by mining are: selection of the crop substrate,
preparation of the dump, compatibility of the trees and the vegetation carpet, selection of the tree
species, hydro-planting, handling of the forest reproductive material and planting techniques, setting the
trees in the dense vegetal carpet, reforestation costs, the importance of the quality of sterile dumps for
forests (Dumitru et al, 1999, Dinucă, 2015).
In Czech and Slovakian countries, redevelopment of these degraded lands is done primarily through
farming and forestry, and secondly by park arrangements and green areas, car tracks, constructions,
recreational lakes and fish farms. In the forest recultivation, good results were obtained by planting the
species: Acer pseudoplatanus, Fraxinus excelsior, Populus nigra, Pinus sylvestris, Pinus strobus, Larix
decidua, Elaeagnus angustifolia, Ligustrum vulgare, Amorpha fruticosa, and Rosa rugosa.
Another example is observed in Bulgaria, wherein the silviculture recultivation good results were
obtained with the following species: Populus vernirubens, P. bachilieri, Quercus robur, Celtis australis,
Ulmus campestre, Tilia argintea, Hippophae thamnoides, Fraxinus excelsior, Pinus corsicana, Betula
verrucosa and Alnus glutinosa (Dincă et al, 2011).
In Poland, the tested crops plants were: oats, wheat, potatoes, maize, rapeseed, beets, etc.
Reforestation is practiced in areas with less favorable climatic conditions. The following forest species
have been tested: Populus canadensis, (grandis, marilandica, robusta), Larix decidua, Larix polonica,
Fraxinus americana, Fraxinus excelsior, Acer pseudoplatanus, Acer platanoides, Quercus rubra, Tilia
cordata, Ulmus campestre, Alnus glutinosa, Fagus silvatica, Pinus strobus and Picea excelsa (Dincă et
all, 2011).
In Romania, on the dumps in the Oltenia basin have been organized experiments to determine the
species of fruit trees available on these dumps. The tested species were: walnut, apple, plum, cherry,
cherry, hazelnut and black currant. The best results were provided by plum, apple and hazelnut
(Popescu, 2003; Tomescu, 1984). Similarly, in Romania, for the ecological reconstruction of degraded
lands, have been established forest plantations with a multiple roles: environmental protection by
regulation of the hydrological and climatic regime and by the creation of parks and recreation areas, the
creation of favorable habitats for wild animals and the role protective. The best results were obtained by
planting the following forest species: Quercus robur L., Quercus petraea L., Acer pseudoplatanus L.,
Fraxinus excelsior L., Populus tremula L., Fagus silvatica L. (Becherițiu, 2003), (Boyce, 1999; Clapa,
2003).
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In the Republic of Moldova, previously (Certan et al, 2015), has been carried research in Lafarge Ciment
(Moldova), on the restoration of plant biodiversity on sterile dumps. Dump is the place where tailings and
unusable waste from mining works are stored. On the territory of "Lafarge Ciment" (Moldova) are sterile
dumps of 25, 20, 10 and 5 years old. About the obtained results, regarding the natural restoration of the
flora on the surface of dumps of different ages, present interest ecological rebuilding on the newly
deposited sterile dumps. Ecological reconstruction is an action of introducing for any cause degraded
lands into a productive economic circuit. It implies the return of these surfaces to the initial stage as
much as possible by recultivation with herbaceous or woody species. Ecological rebuilding has its own
specificity for each area, to be attracted to the economic circuit (Dinucă, 2015). In connection with this,
the present paper presents the research results of the ecological reconstruction of sterile dumps by
forest recultivation.

Figure 1. Scheme of career placement „Lafarge Ciment” (Moldova) on the sectors
The researches were carried out on new sterile dumps with the area of 0.12 ha (fig.1, sector 10). The
following species were planted in the spring of 2017 (March 23): Robinia pseudacacia L., Elaeagnus
argentea Pursh, Hippophae rhamnoides L., Ligustrum vulgare L., Pinus nigra J.F.Arnold., Cotinus
coggygria Scop., Ulmus glabra Huds., Fraxinus exelsior L., Acer pseudoplatanus L., Gleditsia
triacanthos L.
The obtained results are shown consecutively in figure 2 - 5. Totally on this dump are 771 trees and
shrubs of different species were planted (fig. 3, 4, 5).

a- dump before planting the trees
b-dump after planting the trees
Figure 2. New sterile dump from career „Lafarge Ciment” (Moldova), Rezina district (23.03.2017)
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Hippophae rhamnoides L.
Ligustrum vulgare L.
Figure 3 The images of the planted species on the new sterile dumps (04.05.2017)

Robinia pseudacacia L.

Hippophae rhamnoides L.

Fraxinus exelsior L.
Ulmus glabra Huds.
Figure 4. The images of the planted species on the new sterile dumps (14.09.2017)
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Ligustrum vulgare L.

Cotinus coggygria Scop.
Hippophae rhamnoides L.
Figure 5. The images of the planted species on the new sterile dumps (23.05.2018)
In the second year of vegetation, bloomed the species Robinia pseudoacacia L. and Ligustrum vulgare
L., which naturally prefer shady places and therefore in natural habitats, this species of shrub (Ligustrum
vulgare L.) bloomed after many years. In the quarries conditions, the lighting regime is intense, therefore
this species reached the bloomed stage earlier. In the spring of 2018 on May 23, after sapling inventory,
the catch percentage was calculated, which is 85%. A high level of grip showed the species: acacia,
white sea buckthorn, wood-lance, followed by shrubs, elm, ash, maple, prunes and black pine. In
conclusion, we can say that the realized forest cultures lead to the stabilization of the sterile dumps, at
the mitigation of the deep erosion process and at the improvement of the landscaping of the territory.
CONCLUSIONS
The negative impact of the exploitation works from the "Lafarge Ciment" (Moldova) on flora and fauna
consists in the modification of the main functions namely: anti-erosion, ecological, microclimate,
hydrological, sanitary, noise reduction, recreational and aesthetic.
After sapling inventory, in the spring of 2018 on May 23, was calculated the saplings percentage, which
constituted 85%.
Thus, on the basis of worldwide researches (Dinucă, 2015; Burger et al, 1992) and our researches, it
has been established that ecological reconstruction is one of the most frequently applied processes in
anthropically degraded land, because it has a high sustainability, it is durable over time, does not involve
very high costs compared to other systems, allows the ecosystem to self-regulate and ease reintegrate
into the natural environment.
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