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Abstract       Made to stabilize waste dumps of wind erosion, plantations 
made along the slopes and plateau of tailing dumps “Boşneag” and “Danube 
Valley” from Moldova Nouă, today successfully fulfill their ecoprotective role, 
forming a green oasis borders and conquer "desert" tailings sand. Plantations 
performed on the tailing dumps from Moldova Nouă, encircling today tailings 
dumps, successfully exerting their ecoprotective role, fighting against wind 
erosion and improving the soil helping on enrichment of the biodiversity on 
these areas. 
 Current work present the research in five directions: research on the 
development of the main tree species on forest plantations installed on tailing 
dumps, research on biomass of the main tree species from plantations, 
research on the rooting system of the main species, research on amount and 
contents of litter on the plantation and research on biodiversity of the 
entomofauna on the plantations.   
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Tailing dumps from Moldova Nouă are 

located on right Danube bank at 2 km south of 

Moldova Nouă town, in the south-west of Romania. oil 

on tailing dumps is an anthropogenic protosoil with 

dusty-sandy texture and is easily blown away by strong 

winds in the area. or stabilizing the tailing dumps 

against of wind erosion, with more than 20 years ago, 

were set up plantations along the slopes and plateau of 

two tailing dumps, “Boşneag” and “Danube Valley” 

(4). 

The overall aim of the thesis is conducting 

research on the renaturation process on forest 

plantations installed on tailing dumps from Moldova 

Nouă area, in order to assess some aspects of 

biodiversity and the development of biometric 

characteristics of forest plantations in areas stabilized 

by forest vegetation with more than 20 years ago. 

In order to achieve the overall aim of the 

research were analyzed some aspects of forest 

plantations installed in extreme conditions of tailing 

dumps areas from Moldova Nouă through the 

following specific objectives: analysis of development 

of plantations on tailing dumps from Moldova Nouă, 

analysis and determination the biomass of the main tree 

species used in the plantations from the tailing dumps 

from Moldova Nouă, rooting system analysis to the 

main tree species used in the plantations from the 

tailing dumps from Moldova Nouă, quantity and 

content analysis of litter contents of forest plantations 

installed on tailing dumps from Moldova Nouă, 

characterization of some aspects of entomofauna 

biodiversity on above of ground level and at 

underground level on tailing dumps from Moldova 

Nouă. 

 

Material and Method 
 

Research material of the thesis consists in 

plantations made with more than 20 years ago along 

the slopes and plateau adjacent with slopes of tailing 

dumps from “Boşneag” group and “Danube Valley” 

tailing dump from Moldova Nouă area, Caraş-Severin 

county. For measurements in the field was necessary to 

implement an appropriate sampling and the use of 

specific tools and equipment, necessary for data 

collection. 

The objectives was achieved using various 

methods specific to each objective. 

To achieve the first objective of the research, 

the development analysis of plantations installed on 

tailing dumps from Moldova Nouă, was installed 12 

circular sample surface with an area of 100 sqm each 

and was inventoried all trees from the sample areas 

(Fig. 1). These surfaces was disposed in 4 variants with 

three repetitions on each variant for processing 

statistical data using the test „t-student”.
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Fig. 1 Arrangement of the sample surfaces on the tailing dumps from Modlova Nouă 

 

The fulfillment of the second objective of the 

research, analysis and determination the biomass of the 

main tree species used in the plantations from tailing 

dumps from Moldova Nouă, was made by determining 

the total volume of woody material from underground 

and overground, and wood density determination for 

the main species present on “Danube Valley” tailing 

dump and on two tailing dumps from „Boşneag” 

group, locust and oleaster species. 

To achieve the third objective, rooting system 

analysis for the main tree species used in the 

plantations from the tailing dumps from Moldova 

Nouă, rooting system of trees has been studied by the 

method Oscap–Dragoţev completed and improved by  

N.E. POPESCU and adapted for this work. Roots 

analyzed  were measured using a grid (Fig. 2) and were 

divided into absorbing roots with the smaller diameter 

under 1 mm, leading roots (transition) with a diameter 

of 1–3 mm diameter and skeleton roots with greater 

than 3 mm diameter, including the main roots and all 

secondary roots. 

 

 
Fig. 2 Position of grid for rooting szstem measurements (Foto: Cântar Ilie-Cosmin) 

 

The achievement of the fourth objective, 

analysis of quantity and content of litter on forest 

plantations installed on tailing dumps from Moldova 

Nouă, was conducted by analyzing samples of litter 

from 12 sampled surfaces, collected using a metal 

frame designed for this operation (Fig. 3).

 

 

 
Fig. 3 Metallic frame for sampling the litter 

 

Characterization of some aspects of 

entomofauna biodiversity at overground and 

underground level on tailing dumps from Moldova 

Nouă area, was made by analyzing the number of 

species and individuals of each species of insects 

collected using mechanical traps for entomofauna (Fig. 

4) from overground level (at canopy trees level) and 

from soil surveys for entomofauna at underground 

level.
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Fig. 3   Insect trap in the plantations on the tailing dumps 

 

 

Results 
 

Application of established research methods 

presented above leads to research results specific to 

each of the objectives. 

Analyzing the development of forest 

plantations installed on tailing dumps is observed the 

importance of afforestation density and afforestation 

formula for the development of forest structure stands 

installed, and the influence of microstational conditions 

for the development of forest plantations by comparing 

fourth variants: V1 - plantations on the plateau dump 

Boşneag, V2 - Boşneag dump slope plantations, V3 - 

plantations on the plateau dump Danube Valley, V4 - 

dump slope plantations Danube Valley. Significance 

interpretation of differences between averages using “t-

student” test is presented in table 1. 

Analyzing the biomass plantations installed on 

tailing dumps was set the volume per hectare of locust 

and oleaster and wood density and wood biomass for 

both species.  

The woody mass of black locust without 

roots, of 31.2 mc/ha at 20-25 years age, reveal a 

relatively good development and a good productivity 

of wood. this value put these plantations, according to 

biometry of tree and stands from Romania, in IV-th 

class of production. The total volume with root for 

black locust is of 39.9 mc/ha and for oleaster is about 

24.8 mc/ha. The volume without roots of oleaster from 

plantations is 17,9 mc/ha. 

The apparent density of wet wood for black 

locust is 850.104 kg/mc and 760.695 kg/mc for oleaster 

and the density of absolutly dry wood is 731.77 kg/mc 

for black locust and 601.92 kg/mc for oleaster. 

Woody biomass of the main species planted 

on tailing dumps from Moldova Noua, black locust and 

oleaster have a value of 52.784,4 kg/ha for wet wood 

with roots and 40.137,7 kg/mc for wet wood without 

roots. The biomass of dry wood with and without roots 

has the values of 44.125,2 kg/ha and respectively 

33.605,6 kg/ha. 

The research on rooting system was focused 

on grouping the roots on diameter classes and on deep 

orders of one locust tree and one oleaster tree from the 

average diameters category. Were determined the total 

frequency of roots on diameter groups, sectional area 

of roots on diameter groups and root distribution index 

for trees of the two species. 

Analyzing the total number of roots, measured 

in both profiles, for oleaster in comparison with black 

locust, has determined a low number of roots probably 

because of low biometric characteristics. In both cases 

horizontal and vertical distribution of the number of 

roots reveal a good capacity for fixing the soil. 

For black locust can be observed that the 

surface of roots section on diameter groups have the 

highest value for the highest diameters (>10 mm) and 

for oleaster this is happened for diameter group 3-10 

mm. 

For black locust, can be observed that main 

mass of roots corresponds to 5-th order of depth order, 

this meaning the depth of 20-25 cm, followed by the 

depth of 25-30 cm. Another's orders of depth have 

lower values for roots distribution index. By analyzing 

the roots distribution index for oleaster can be observed 

that the depth level for the main mass of roots is 35-40 

cm followed by 25-30 cm depth order.
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Table 1 

 

Significance interpretation of differences between averages using “t-student” test 

Compared variants Species 
Differences between averages 

Heigh (m / significance) Diameter (cm / significance) 

V1 si V2 

Locust 

1,622 0,471 

significant unsignificant 

Oleaster 

1,791 0,747 

very significant distinct significant 

V1 si V3 

Locust 

1,268 0,985 

very significant distinct significant 

Oleaster 

0,863 1,096 

distinct significant very significant 

V1 si V4 

Locust 

0,441 1,247 

unsignificant distinct significant 

Oleaster 

3,380 0,438 

very significant unsignificant 

V2 si V3 

Locust 

2,889 1,456 

very significant distinct significant 

Oleaster 

0,928 0,349 

significant unsignificant 

V2 si V4 

Locust 

2,063 1,718 

significant distinct significant 

Oleaster 

1,589 1,185 

distinct significant very significant 

V3 si V4 

Locust 

0,827 0,262 

unsignificant unsignificant 

Oleaster 

2,517 1,534 

very significant very significant 

 

Research on the quantity and content of 

litter in plantations from the tailing dumps from 

Moldova Nouă resulted in determining the quantities of 

litter on variants established for analysis of 

development of plantations. The amount and content of 

litter, grouped into the following categories: leaves and 

grasses, fruits and seeds, small dead wood, hard 

determinable material and sterile, has been discussed in 

the context of different densities and compositions of 

the four variants considered. 

Summarizing in each variant, the data from 

repetitions, corresponding for each variant established, 

the quantity of litter in the category, dump and 

microrelief conditions is presented in the table 2. Also 

table 2 present for each variant the number of species, 

number of trees per hectare, the main species and their 

percentage of participation, data collected during 

establishing of the 12 sample areas from which were 

collected litter samples. 
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Table 2 

Quantity of litter on categories corresponding for the four variants (t/ha) 

Tailing dump 
Microrelief 

conditions 

Number 

of 

species 

Density 

(trees/ha) Main  

species 

Percentage of 

participanting 

of the main 

species (%) 

Small dead 

wood 

Leaves 

and 

grasses 

Fruits 

and seeds 

Hard 

determinable 

material and 

sterile 

Boşneag Platou 2 5600 
Salcâm-

Sălcioară 
50 1,91 7,26 0,21 39,32 

Boşneag Versant 2 6100 Sălcioară 80 3,63 6,79 0,15 39,22 

Danube Valley Platou 2 7000 Salcâm 66 1,49 4,98 0,17 54,51 

Danube Valley Versant 5 9200 Sălcioară 33 7,48 9,43 0,32 35,24 

 

The research focused on aspects of 

microfauna in forest plantations installed on tailing 

dumps from Moldova Nouă were determined number 

of species, relative abundance and specific composition 

of entomofauna on soil and at canopy level in forest 

plantations from the tailing dumps from “Boşneag” 

group and “Danube Valley” tailing dump. 

 Regarding microfauna at underground level, 

the number of species determined in the survey no. 1 is 

higher than in survey no. 2. 

 The relative abundance at taxonomic level of 

orders of species determined in soil indicates the 

presence in the highest proportion of Coleoptera, 

extremely important as biodiversity and ecological role 

in any terrestrial ecosystem. 

 The similarity of the specific composition of 

the two tailing dumps, from the point of view of soil 

microfauna has a value of 22%. 

 The relative abundance at taxonomic level of 

orders of entomofauna species from canopy level of 

trees, indicate that species belong to 14 orders with the 

highest proportions among the Hymenoptera (21.1%), 

Hemiptera (19.1%) and Coleoptera (18.8%). 

 We remark that this microfaunal complex, 

existing on tailing dumps include invertebrates from all 

three trophic levels: detritophagus, phytophagus and 

predators. Values of relative abundances show the 

intensity of processes at both endogeus (Coleoptera - 

18.8%, Lepidoptera - 1.2% etc.) and especially epigeus 

(Coleoptera - 18.8% Hymenoptera - 21.1%, -13 

Diptera, 7%, etc.) level (5). 

 Similarity of specific composition of 

entomofauna for the two tailing dumps has a value of 

25.4%. This is most likely due to rich assortment of 

species from composition of the plantations from 

"Danube Valley" and also due to a certain influence of 

the presence of Danube next to the dump. 

 It was determined a number of more than 100 

species of insects at tree canopy level, demonstrating 

this positive development and continuing biodiversity 

with the development and growth of tree species and 

growth the complexity of ecosystems from here. 

 

 

 

 

Conclusions and recommendations 
 

By analyzing the biometric characteristics of 

trees planted on tailing dumps from Moldova Noua and 

observing some exemplars with diameter to 16 cm and 

height to 10 m we can observe the full succes of this 

ecoprotective plantation which accomplish with succes 

their function by reducing the intensity of wind on the 

plateau without forest vegetation and permitting the 

coverage of this plateau in a good percentage, with 

different herbaceous species. On this surfaces where 

the stabilization of the slopes of tailing dumps was 

made using forest vegetation, the erosion phenomena is 

practice stopped.    

In terms of success of this plantations, is 

necessary the extend of the stabilization works using 

forest vegetation on the another surfaces affected, that 

can be done by introducing species which demonstrate 

their adaptability in these poor condition of tailing 

dumps environment. 

By creating the specific forestry 

phytoenvironment can favor now the introduction of 

species more valuable, both in ecological and 

productivity terms and also in esthetic and landscape 

terms. The great density of plantations, the existence of 

an rich assortment of species and the presence of 

shrubs needs silvicultural interventions by conducting 

and caring works for stands. It is necessary that this 

works to be the object of some researching works in 

order to establish on scientific considerations the works 

that need to be done, and why not, in order to elaborate 

some conducting and caring works with specific for 

stands installed on tailing dumps and which respect 

their specific. 

By analysing on ensemble of the evolution of 

these ecoprotective plantations with the function of 

renaturating the „selenar” landscape existing here in 

the past, we can conclude that on future it is strict 

necesary the extend of these afforested areas on the 

slope of another tailing dumps and also on the plateau 

of these tailing dumps, which now it is stabilized by 

herbaceous species. Also it is necesary the introduction 

of more valuable species with better growth and with a 

better production of biomass with superiour qualities. 
With a rich assortment of species, the stands installed 

on the slope of „Danube Valley” tailing dump, are true 
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mixed forests from pioneer species who go to harness 

the hole edaphic and radiative potential of tailing 

dumps. These species demonstrate a very good growth 

and development and deserve to be extended on the 

unstabilized surfaces of tailing dumps from Moldova 

Noua. 

The varied composition of forest crops 

provides a superior absorption capacity at radiative 

level by developing a greater leaf area in different 

floors, while ensuring the litter deposited on the soil, 

food and space required for biocenosis. Thus, by high 

capacity for biomass production, the trees are true 

pillars of renaturation, the stabilization of waste dumps 

using forest vegetation is much faster than using 

herbaceous vegetation (1). 

Determination of more than 100 species of 

insects at the canopy of trees, demonstrates continued 

and positive development of biodiversity with the 

development and growth of tree species and growth of 

ecosystemic complexity (3). 

Regarding rooting system of black locust and 

oleaster, we can conclude that both species are indicate 

to use in these conditions, because both have a good 

development and a good absorbtion potential, going 

deep in steril to the depth where water is retained in the 

anthropic protosoil represented by sterile (2). 

From the research on renaturation process in 

plantations installed on tailing dumps from Moldova 

Noua area, it is evidently beneficial and necessary the 

continuity of dirrection to renaturation of these tailing 

dumps, renaturation that began with more than two 

decades ago. Also necessary is also the brink back of 

these surface at a form close to natural fundamental 

type of forest from vecinity of these surfaces.  

From the research on renaturation process in 

plantations installed on tailing dumps from Moldova 

Noua area, it is evidently beneficial and necessary the 

continuity of direction to renaturation of these tailing 

dumps, renaturation that began with more than two 

decades ago. It is also necessary to restore these 

surfaces at a form close to natural fundamental type of 

forest from vicinity of these surfaces. 
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