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Abstract       The hereby research focuses on the diminution of the slope 
erosion by using ameliorative forest vegetation in the Basin Valea Gurghiului, 
Mures county. The slopes in question are hardly suitable for forest cultures or 
for other destinations, because of a soil sliding phenomenon, caused by the 
soil surface erosion and determined by the average land/soil slope, which is 
of 30

g
. The technical improvement solution refers to soil and land preparation 

technologies, to afforestation formula, to reforestation techniques, to 
plantation programs and maintenance activities of the works of each type of 
separate station. In order to decide and calculate the required seedlings, we 
have taken into account planting diagrams and the addition percentage of 
each single afforestation composition, as well as planting diagrams of the 
surfaces object of the present project. The calculation of the costs incurred by 
the works under research has focused on the value of the basic works, 
formed of the value of the soil preparation and improvement works, the 
landscaping costs, the afforestation works and their costs, the territory fencing 
costs, the terminals manufacturing and fitting costs, respectively the land 
protection costs. The ecological reconstruction process and proceedings may 
vary for each single case, nevertheless they are required whether the focus 
lays on diminishing and narrowing such phenomena of negative impact on the 
soil and whether the aim is on reintegrating the soil into healthy forest circuits.   
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Forests are the soil optimal protective shield 

against the rainfall water erosive action, as compared 

to lands deprived of vegetation, where the soil erosion 

varies between 140 – 750m
3
/year/ha. Talking about the 

forest this process is extremely diminished, ranging 

between 0,1 – 2,5 m
3 

/year/ha. Research in the field 

underlines the following essential attributes of the 

forest vegetation hydrological and anti-erosion role. 

(2). 

 The diminution of the surface runoff and of 

the soil erosion under the action of forest vegetation 

plays an important part in reconstructing the soil layer 

and in modifying its chemical and physical properties. 

 The main factors determining degradation 

processes after the disappearance of vegetation are as 

follows: rainfall intensity and duration,  high soil/land 

slopes, the soil substrate/sublayer formed of loose 

rocks. Degradation processes are mainly caused by 

surface deforestation and intensive grazing.  At 

present, the above-mentioned situations persist, reason 

for which soil improvement by soil development 

activities becomes imperative, as the erosion processes 

need to be stopped, the soil needs to be reinforced and 

registered again into the economic flow.(1) 

              The erosion processes identified within the 

perimeter object of the research are manly caused by 

climates abundant in rainfalls, which influence the soil 

by the action of heavy rain falls and by the snow 

melting water, which erodes the soil by displacing the 

soil particles. We shall further on mention the large 

slope of the soil which amplifies the action of the rain 

drops. The alterations determined by changes of the 

hydrological regime makes the soil be compacted and 

lose its structure and its property of hosting vegetation, 

which would be the only element of natural setting able 

to offer the soil its steadiness. 

 The factors which interfere in the 

occurrence and development of the degradation 

processes place themselves at the upper limit of the 

vegetation, and may be underlined by negative 

consequences, such as: torrential phenomena; 

accelerated erosion; soil sliding; land swamping; 

landscape decay. 

There are reasons enough to justify the 

execution of forest ameliorative works which should 

bring the soil again to its optimal functioning features. 

These measures should be achieved as soon as possible 

and in compliance with the soil real problems and 

requirements, taking into account the fact that the soil 

decay processes are extremely active, whereas nature 

has no means of stopping them rapidly and safely. 
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  The perimeter under research is under the 

direct action of the soil erosion processes, as follows: 

soil erosion dangers (R) - average; morphological slope 

(I) - 11-30%  of the basins and 21-50% of the slopes; 

the rainfall factor (P) - rainfalls 700- 1000 mm; soil 

texture (T) - light; the vegetal factor (V) - pastures and 

brushes. Considering the above mentioned features, we 

shall underline a soil tendency to moderate erosion and 

a high risk of erosion. The soil texture is mild, the soil 

thickness is 35-85 cm, the soil paving feature < 10% 

which classifies the soil erosion as high. 

 By correlating the soil erosion danger with 

the climate  erosion factors, and the average slope of 

>35%,  we shall classify the potential erosion risks as 

high and, as the soil is not fully covered by vegetation, 

the real erosion risk is also high. 

 

Materials and Methods 

 
In order to consider the pursued objectives 

and the situations existing in the soil development and 

improvement perimeter, a complex set of works shall 

be adopted and considered useful within the perimeter 

under research. Adopting these measures and soil 

improvement works shall fall within the permanent, 

sustainable land improvement principle. 

The soil improvement works developed to 

bring the land back to its optimal exploitation 

requirements are as follows: rock and boulder 

collection; build simple and/or sustained terraces; 

string planting water collection or deviation works 

upstream the separation ditch; soil preparation works; 

works of fertilization with vegetal soil and fertilizers; 

afforestation works. 

We shall also recommend a series of soil 

improvement measures meant to stop the increase and 

development of negative processes occurring within 

the perimeter under research. These measures refer 

both to the region object of the research and to the 

surrounding lands and shall refer to: destination 

restrictions, exploitation rules, protection measures, 

and other specific measures. 

During the execution of and at the end of the 

works, the amelioration/improvement perimeter shall 

be delimited by warning panels, inscriptions, etc., for 

the purposes of rendering the residents familiar with 

the need of paying special attention to the improved 

area thus trying to avoid the degradation of the 

executed works. 

The soil improvement works which are 

executed exclusively within the soil improvement 

perimeter shall be divided into: phyto-improvement 

works; soil preparation and improvement works; soil 

improvement works; fencing works. 

Within the development perimeter of the Basin of 

Gurghiului Valley the effective afforestation surface is 

of 29,14 ha (21% of the perimeter surface). 

The role of forest cultures is to protect even 

after the desired balance is reached, and also to 

produce. Forest cultures correct and control the rainfall 

water drainage, stabilizes, remake and confer value to 

decayed soils, inapt to other destinations and use. Their 

productive role is to get certain products, such as: fire 

wood, pillars, resin, forest fruits, etc., and even later, in 

time, wood for industrial use. 

By comparing the existing stationary 

conditions of the soil development perimeter with the 

species ecological requirements, the improvement of 

the perimeter within the Basin of Valea Gurghiului 

focused on the following species and cultures: the 

black pine (Pinus nigra Arn.), the Sylvester pine (Pinus 

sylvestris L.), the sycamore (Acer pseudoplatanus L.), 

the larch (Larix decidua Mill.), the alder (Alnus sp. L.); 

and the shrub species the white sea buckthorn 

(Hippophaё rhamnoides L.). 

As an afforestation formula, the average eroded 

soils shall host extended tree species, while, for 

extreme cases of highly eroded lands and ravines the 

solution to be applied would be white alder forests. The 

culture thickness shall be adjusted to the existing 

inland conditions. The planting method used for a large 

number of surfaces is the plantation in normal planting 

pits of 30 x 30 x 30 cm. The ravine surface shall be 

afforested by using the string planting method. 

The works advanced to be executed within the 

soil improvement surface shall be doubled by a list of 

the works to be achieved. The works shall also 

mention: the work specific code, the measurement unit 

and the works amount. The list shall be used to plan 

and evaluate the works in question, to determine the 

works costs and the labor force involved. 

The works proposed to be carried out were 

quickly executed, the recommendation for their 

beginning being year 2012; they were developed 

during 5 years, their finalization being forecasted for 

year 2017. Because of the large volume of works, the 

decision was to schedule the forest cultures installation 

during the first two years 2012, 2013. 

 The works were performed by O.S. 

GURGHIU. The required labor force was recruited 

from the nearby places.  The required material was 

provided by the forest nursery O.S. GURGHIU. The 

vegetal land was taken from borrowed pits, whereas 

the organic fertilizers were taken from the nearby 

households. The stones for the banquet terraces were 

taken from the improvement perimeter. 

The workers were organized in teams of two. 

Within the soil improvement perimeter cabins for 

workers were built, together with shelters for materials, 

glaciers to protect the seedlings, planes, etc.
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Table 1 

Works proposed to be developed within the soil improvement perimeter of the Basin Valea Gurghiului 

Work class 
Work 

code 
Work name MU Work quantity 

1 2 3 4 5 

A 

Afforestation 

works 

A1 Install forest cultures 1000 pc. 219,44 

A2 Complete forest cultures 1000 pc. 65,71 

A3 Maintain forest cultures 29,14 ha 292,05 

B 

Soil 

preparation 

and 

improvement 

works 

B1 Preparation in soil beds ari 502,89 

B2 Fertilization by vegetal soil m
3
 1317,85 

B3 
Fertilization by organic 

fertilizers 
t 89,24 

B4 
Alteration with limestone 

filler 
tons 107,41 

C 

Fencing works  

C1 Collect rocks and stones ster m
 

262,37 

C2 
Continuous simple 

terraces 
m 79 247,7 

C3 Fence terraces m 14 557,7 

C5 Wicker constructions m
2
 678,25 

D 

Fencing works 

D1 Wire fences m 1220.84 

D2 Hedges 800 pc. 6.59 

 
 

Measures were taken for the proper work 

development within the improvement perimeter, such 

as: the works were developed by workers positioned in 

line on the level curves, the direction being from top to 

bottom; the workers were equipped by protection 

equipment (helmets, boots, gloves etc.); special 

smoking places were created, provided with coffers or 

with sand pits; the access to the perimeter is signaled 

by panels; dangerous points are signaled by warning 

plates. 

 

Results and Discussions 

 
Within the area under research 9 soil 

classes/categories were identified, together with 16 

types of various soil sub-types and units, clearly 

distinct as far as their properties are concerned, the 

production capacity and the measures identified to 

keep and augment soil fertility. 

The main soil classes/categories of the area 

under research are as follows: Protosols of 29,35 % of 

the total surface, of which: the aluviosoils represent 

24,5 %, the litho soils are extended over 3,89 %, the 

regosoils cover 0,96 %. The cambisoils with 21,19 % 

of the total surface, of which: the districambisoils 

cover 16,21%, the eutricambisoils cover 4,98 %. The 

luvisoils with 19,33 % of the total surface, of which: 

the luvisoils cover 13,31 %, the preluvisoils cover 6,02 

%. The cernisoils with 7,45 % of the total surface, of 

which: the phaeozems cover 6,85 %, the chernozems 

are extended over 0,48 %, the kastanozioms are 

extended over 0,12%.  The andosoils with 8,68 % of 

the surface, of which: the andosoils cover 8,68 %. The 

spodisoils with 6,71 % the surface, of which: the 

prepodzol soil covers 6,20 %, the podzol covers 0,51 

%. Furthermore, over certain small areas there are 

antrisoils, histisoils, salsodisoils and umbrisoils. 

The plant associations living and 

characterizing the hilly area of Transylvania are of the 

most various species: herbaceous vegetation: Festuca 

rubra, Festuca pseudovina, Agropyron repens, Pirus 

piraster, Medicago falcata, Crisium arvense etc.; forest-

shrubs improvment: Crataegus monogyna, privet, 

Cornus sanguinea, etc.; medium and large trees: Pinus 

silvestris, Pinus nigra, Fagus sylvatica, the Quercus 

type, Carpinus betulus etc. 

Analysis of eroded soils, of various intensity 

degrees, traces the following situation: high and 

excessive erosion, affecting: average or severe erosion 

which affects 70 000 ha in Mureş county, representing 

approximately 7%, the Maramures area - a total of 77 

395 ha affected, 125 000 ha in Bistrita-Nasaud and 

Cluj, etc. 

Should we refer to certain properties which 

recommend the culture of forest ameliorating shrubs, 

we can conclude as follows: privet - Ligustrum vulgare 

– contributing to decayed forest ecosystems, during 

their decay and even in the case of degraded species, 

by improving the soil physical and chemical properties. 

It shall also cover the soil, by reducing the soil erosion 
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risks. It is an unpretentious species, highly resistant to 

freezing, drought and pollution, with low demands as 

far as the soil properties are concerned, covering even 

harsh soils, flooded or osos and stands both the direct 

sunlight and the shadow. The privet knows a large 

ecological amplitude. 

The dogwood - Cornus sanguinea has good 

results on mild soils or highly eroded soils and also on 

fugitive soils on stations of intact soils, with good 

results as for the improvement of the soil forest 

productive qualities. 

Sea buckthorn - Hippophae rhamnoides - by 

its ability of spreading over large surfaces, it represents 

an optimal solution for most of the decayed soils. Its 

ability to live in symbiosis with nitrogen-fixing 

bacteria makes this bush valuable as for its importance 

for the lands in decay. 

Depending on the topo-climate identified within the 

improving perimeter, and on the degradation processes 

type and intensity, the types and species used for 

afforestation were also selected: among the forest 

ameliorating bushes/trees the following were used 

Cornus sanguinea, Ligustrum vulgare  and Hyppophae 

rhammnoides , together with large trees: Pinus nigra 

and Pinus sylvestris, Picea abies as main basic species, 

Acer platanoides, Alnus glutinosa as main mixture 

species.  

For slightly eroded soils, the s afforestation 

formula 50MO 25 Pa 25S were used, soil preparation 

was made in beds of 60 x 80 cm, planting followed the 

diagram 2,0x1,0 m, with bare root seedlings, 5000 

pieces/ha, in 30x30x30 cm pits.  

For soils slightly to average eroded (e1-e2), 

the afforestation formula were 25Mo 50 Pa 25Sâ, the 

soil preparation process included 60 x 80 cm beds, 

planting followed the diagram 2, 0x1, 0 m, using bare 

root seedlings, 5000 pieces/ha, in 30 x 30 x 30 cm pits. 

For the high slope lands landscaping included 

unsupported terraces positioned on level curves the 

planting scheme being 2,0mx1,0m, resulting in a 5000 

pieces/ha thickness. 

For highly and extremely eroded soils (e2-e3), 

the applied afforestation formulas were 50AC 

25Pa25Sâ, or 50Pin 50 Ct; for the formulas 50Pin 

50Ct, landscaping included terraces supported by 

fences, placed on the level curve at a distance of 3,0 m 

and a length of 0,6-0,7 m. Planting was done by using 

bare root seedlings, planting included bare root 

seedlings, for the supported piece/ha, for diagrams of 

3,0m x 0,22m) or by using regular pits, of 30x30x30 

cm (3300 piece/ha, for diagrams of 3,0m x1,0m). 

For slightly to average sliding lands, with a 

humus layer at the surface, without water excess, 

afforestation followed a formula 25Pn 50 Pa25Sâ, the 

soil preparation had in view 60 x 80 cm beds, planting 

followed a 2, 0x1, 0 m scheme, by using bare roots 

seedlings, 5000 pieces/ha, in 30 x 30 x 30 cm pits. On 

the sliding slope, on the slopes landslides, with rocks 

up to date, the afforestation formula was 100Pn, 

plantation followed the string plantation diagram, at a 

3,0m x 0,25 m diagram, resulting in a 13300 piece/ha 

thickness. 

Remarks relative to the evolution of the 

cultures of the improvement perimeter. As a result of 

the remarks formulated in respect to maintaining  the 

seedlings for a year or two after plantation, we shall 

conclude as follows: For slightly to average sliding 

lands, a very good choice for the simple terraces slopes 

were), Ligustrum vulgare (92%) planted in regular bed 

pits and Cornus sanguinea (75%) for simple terraces, 

89% in regular soil bed pits. 

Soil preparation in simple terraces, whether 

possible, influences in a positive manner the seedlings 

maintenance. In the case of highly eroded soils, a 

successful maintenance was registered Cornus 

sanguinea (90 %), a good maintenance for Ligustrum 

vulgare (67 %) whether the bed preparation and the use 

of regular planting pits following the 2,0 x 1,0 

scheme/diagram, the basic composition Pinus nigra, 

Pinus sylvestris and Cornus sanguinea being the 

composition with the best results. 

For highly to extremely eroded soils good 

maintenance properties were registered by Cornus 

sanguinea (84%) for highly eroded soils Hyppophae 

rhammnoides(83% for soils highly to excessively 

eroded). 

For sliding soils, with the slid mass highly and 

extremely fragmented, the choice of Pinus sylvestris-

88% was a great maintenance choice. 

By analyzing the results thus obtained, we 

shall conclude that the basic compositions of large 

forest species, combined with forest ameliorating 

bushes Hyppophae rhamnoides, Cornus sanguinea  

and Ligustrum vulgare, better adapt to the stationary 

category stationary class of the area under research. 

As for the seedlings maintenance at the end of 

the 2013 vegetation season, although the highest 

maintenance values were got for the seedlings of the 

mobilized versions (84 %), as the conclusion would be 

still unclear whether the soil mobilization significantly 

influences  the seedlings maintenance. The 

experimental surface shall continue to be monitored. 

 
Conclusions 

 
To draw a conclusion, we shall underline that 

in the case of soils degraded by slightly to 

average/moderate erosion, the soil management by 

using simple terraces and seedling on terraces leads to 

results better than the soil bed seedling. For highly 

eroded soils the seedlings of Cornus sanguinea, 

planted in soil beds, in regular pits, following the 2,0 

x1,0 diagram were better protected and maintained.  

For highly and extremely eroded soils, soil 

preparation in terraces supported by fences and the 

white sea buckthorns in stripes, between the terraces, 

has led to appreciating results. On the sliding soils, the 

Ligustrum vulgare seedlings achieved the best 
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maintenance. Mulching on terraces or on planting beds 

with cardboard, straws, litter, positively and 

significantly infulences the seedlings 

maintenance/hold. 

The use of compost in mixtures with local 

soils to plant the seedlings, together with the lack of 

rainfalls in the period immediately after the seedling 

plantation, shall negatively influence the seedlings 

growth. 

The most recommended species of forest 

improving/ameliorative shrubs for the region object of 

the study are represented by: Cornus sanguinea, 

Ligustrum vulgare Hippophae rhamnoides, due to their 

high percent of healthy plantation results, although the 

used seedlings were bare rooted seedlings, which 

proves their adaptability to harsh soil conditions. 

The hold of/maintenance of forest 

improving/ameliorative shrubs in a percent exceeding 

70 % within the improving perimeter shall recommend 

them as species destined to the ecological 

reconstruction of the decayed soils of  the hilly area of 

Transylvania. 

We shall also specify that the depreciated soils 

restoration in this field requires time and can be 

achieved only by combining both species of shrubs and 

forest bushes, as well as by covering the soil with 

species which usually covers the soil. 

The ecological reconstruction process and 

proceedings vary from case to case nevertheless they 

are necessary to prevent and diminish phenomena of 

negative impact on the soil and their reintegration 

into the agricultural and forest circuits at optimal 

levels. 
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