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Abstract  
 
The surface of degraded agricultural lands continues to increase under the influence of climatic changes. Pines have 
been the most frequent forest species used for afforestation in the past (period 1950-1990).  
The present paper presents data regarding the current state, biometric and auxologic characteristics of pine stands 
which emphasize the bioproductive and ecologic potential. The productivity and production were analyzed in the pine 
stands formed by main species such as European black pine and Scots pine, pure or mixed. The wood production (m3ha-

1) recorded in pine stands is different, being based on the degradation form, phytoclimatic layer and age. As such, the 
volume of stands with European black pine varies between 258.89 and 512.66 m3ha-1, while for the stands with Scots 
pine, the values varies between 206.75 and 418.04 m3ha-1. For both species, it was obtained an semnificative 
correlation coefficient (R2>0.8) between diameter class (D) and unit volume (v). In the forest steppe of hill (Ss), on 
strongly fragmented landslides, the European black pine has proved better growth than Scots pine. In the hill zone 
(FD3), similar growth conditions for both species were obtained. 
 
Key words: afforestation, degraded lands, bioproductive potential, average radial growth, volume. 
 
INTRODUCTION  
 
The degraded agricultural lands surface is in 
continuous growth in the context of climate 
changes. Thus, in our country, the surface of 
these lands summing aproximatively 6.3 
million hectares from which 2.5 million 
hectares are strongly degraded (Nistor and 
Nistor, 2002).  
The degraded agricultural lands afforestation 
represents the principal way of ecological 
reconstruction and the valorification of these 
types of lands (Untaru et al., 2013). In this 
regard, the Strategy and the National 
Programme of Actions for Desertification 
Control (2008), and also the new Forest Code 
(Law 46/2008), they provided for afforestation 
almost 2 million hectares of degraded 
agricultural lands at the national level.  
Forestry species frequently used in the past 
(1950-1990 period) at the degraded lands 
afforestation were the pines, in present being 
less and less used, in the detriment of some 
fast-growing species (locust and so on) but also 
for biodiversity. The pine species utilised at the 
degraded lands afforestation were, especially, 
the European black pine, Scots pine, 
Weymouth pine and also the Western yellow 
pine and so on.  

The effects of the pine forestry cultures realised 
onn degraded lands consist in improve-
ment/amelioration, stabilization and the valori-
fication of ineffective lands making the object 
of other uses (Constandache et al., 2010) but 
also in the mitigation of global warming effects 
through the highly capacity of atmospheric 
carbon dioxide storage (CO2) (Dincă et al., 
2015), the stop of lands degradation due to the 
capacity of fixing and improvement of the soils 
(Nicolescu et al., 2018), the anthropogenic 
pressure reduction on the natural forestry 
ecosystems and the utilisation of those as an 
alternative for obtaining the fossil fuels 
(Spîrchez and  Lunguleasa, 2016).  
Deforestation and exploitation activities have 
generated a multitude of degraded lands, being 
subsequently subjected to the phenomena of 
collapse, landslide and intensification of floods 
frequency, especially on lands with high slopes 
(Silvestru-Grigore, 2016). 
The pine stands occupy almost 5% from the 
forests surface from our country being realised 
both on degraded lands and another types of 
lands from the outside range (Constandache et 
al., 2017; Untaru et al., 2008; Enescu and 
Dănescu, 2015). These kinds of stands have 
been realised on different types of degraded 
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lands (eroded, ravenous, rocky, tailings) and in 
another countries (Bulgaria, Anglia, Austria, 
Finlanda, Germania, Spania). 
In eastern England, in Scots pine stands were 
elaborated studies regarding on influence of 
physiological factors which can affect the 
evapotranspiration and it was analyzed on 
vertically and horizontally have been developed 
in wild pine trees and the root system has been 
analyzed vertical and horizontally the root 
system in function of the distance between trees 
and soil properties (Roberts et al., 1976). In 
Scots pine plantations in the middle boreal 
region established in Finland, it was estimated 
that the volume of carbon dioxide and the water 
vapor flow stored by the Scots pine using the 
covariance method (Lohila et al., 2007).  
Between the years 1993-1994, in Germany, 
were efectuated measurements in pine stands 
regarding the gas exchanges at the leafs level, 
the transpiration as well as the sap flow 
analysis (Sturm et al., 1997).  
In northwestern Spain, in the Scots pine stands, 
the quantitative characteristic represented by 
the commercial volume was analyzed, using 14 
volume equations (Diequez, 2006). 
The abroad specialty literature mentions that 
the scots pine forests had shown significant 
differences in regard with the biometric 
parameters, in comparison with broad-leaved 
species.  
Even though the number of trees was 5.4 times 
lower, this species reached a base surface larger 
than 189.6%, a higher volume with 30.8% and 
a growth of 30.9% of the current volume in 
comparison with broad-leaved species (Vlad et 
al., 2019). Furthermore, the dimensions of 
average trees were also larger in scots pine 
stands, with an average diameter larger with 
128.2% and an average height higher with 
40.7% than the locust stands (Lukić et al., 
2015). Although that the pine species have 
made the object of many previous research, at 
the national level exists a real need of updated 
informations regarding at the productivity of 
those species in different vegetation conditions, 
in the context of climate change. The obtained 
results emphasized the fact that scots pine is a 
species that can adapt to extreme site 
conditions and can be successfully used in 
afforestation projects for degraded lands (Vlad 
et al., 2019).  

Nevertheless, managing stands towards a future 
stable desired ecosystem should be validated by 
long-term studies that should examine the 
ecosystem’s changes through more successive 
stages (Ganatsas et al., 2011).  
Regarding the analysis of the internal structure 
of the wood, in the pine stands installed in the 
Buzău Subcarpathians, Silvestru-Grigore found 
that the species of Scots pine and european 
black pine have different behaviors on 
degraded lands. Thus, the european black pine 
shows a better stability than the Scots pine, 
rendered by a lower coefficient of variation for 
heights (Silvestru-Grigore et al., 2016). These 
two species of pine, are different is terms of 
radial growth dynamics, Scots pine proving an 
faster juvenile growth spurt and also high 
growth range that European black pine 
(Silvestru-Grigore et al., 2018). 
The effectuated researches in the current stage 
have had as scope the continuity of previous 
researches in the view of actual state 
knowledge, the biometrics and auxological 
characteristics of the stands from different pine 
species, with different ages (38-70 years), 
realised in the past on different categories of 
degraded lands, showing the bioproductive 
potential of those.  
The results have been obtained after the made 
researches in the period 2015-2020 in the 
research plots located in the improvement 
perimeters in degraded lands from the south-
east contry zone.  
The obtained results are very important having 
in the view the afforestation necessity of some 
large surfaces of existing degraded lands at the 
national level, as well as the necessity of 
sustainable management of the realised forestry 
cultures. 
 
MATERIALS AND METHODS  
 
The researches have been made in the 12 
experimental plots (SE) on long term, in 
representative situations of pine stands and of 
degradation forms. It has been analysed the 
forestry cultures pure or mixed of Scots pine, 
European black pine, Weymouth pine. It was 
analysed and highlighted the current state, 
biometrics and auxological characteristics, the 
productive potential of pine stands in different 
environmental conditions.  
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It was made the measurements and observa-
tions in forestry cultures from different species 
of pine, from the improvement perimeters of 
degraded lands in which exists or were located 
in the research plots (on long term).  
Territorial, the researched were held in the 
forest steppe zone (Livada Perimeter- Râmnicu 
Sărat forest district; the hilly oak stands storey 
(Murgești perimeter- Râmnicu-Sărat forest 
district; the oak stands storey (Caciu-Bârsești, 
Experimental Base Vidra); the beech stands 
storey (Roșoiu-Andreiașu perimeter- Focșani 
forest district. The research consisted in 
collecting field data, processing and interpre-
ting of them. The processing of field data was 
performed in a computer system by using 
specific statistical programs in silviculture. In 
order to highlight the structural characteristics 
of the pine stands, the analysis of the expe-
rimental distributions of the main biometric 
parameters of the trees was performed by 
means of the theoretical distribution functions 
(normal, beta) corresponding to the horizontal 
structure. Another way of analyzing the stand 
structure was represented by the analysis of the 
correlations between different qualitative and 
quantitative characteristics, through general 
statistical methods. The unit volume expressed 
in m3*ha-1 was determined using the bifactorial 
regression equation method provided in 
“Dendrometric methods and tables, 2004” 
(Giurgiu et al., 2004), using the corresponding 
regression coefficients for Scots pine, European 
black pine species and Weymonth pine. 
Plotting the curves of the unit volumes were 
highlighted by using the exponential regression 
equations of the form y = axb (Figures 1 and 2), 
in which y-represents the unit volume, and x-
the diameter. 
 

 
Figure 1. The regression equation of unit volume 

(European black pine– SE12 Livada) 
 

Unit volumes are evenly distributed by dia-
meter classes, due to the number of trees that 
are found in approximately equal proportions. 
The correlation coefficient (R) has a value 
close to 1 which denotes a very close interde-
pendence relationship between volume and 
diameter (Figures 1 and 2).  

 

 
Figure 2. The regression equation of unit volume  

(Scots pine- SE6 Livada) 
 
RESULTS AND DISCUSSIONS  
 
It was analyzed the Scots pine, European black 
pine, Weymonth pine stands and were installed 
on lands affected by different forms and 
intensities of degradation (Tables 1), in 
different sites (phytoclimatic layers). 
The forestry cultures analyzed are in general 
pure or mixed cultures between different 
species of pine as well as pine mixed with 
deciduous species. On lands with advanced 
degradation, forestry cultures were made from 
a smaller number of main species (pines) and 
secondary species and/or shrubs. On lands with 
better conditions, a larger number of main and 
mixed species (pines, oaks, maples, ashes and 
so on) were used. The number of seedlings 
planted per hectare generally varied between 
6700 and 10000. In the case of mixtures, 
deciduous species were introduced in intimate 
mixture, on lands with advanced degradation 
and in small bouquets (bouquets of 10-50 pine 
seedlings alternating with bouquets of 10-30 
deciduous seedlings), on lands with more 
favorable conditions or with various 
microstational conditions. 
Mixed deciduous species and shrubs introduced 
in mixture with pines from the planting or 
previous naturally installed, have an important 
ameliorative role but also in regulating the 
structure of the stand, contributing at the 
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assurance of the necessary biological diversity. 
An important role in the improvement/ 
stabilization of the land and in the evolution of 
the pine plantations have had the sea buckthorn 
used in mixture with the pine or in the 
planning/consolidation of very strongly to 
excessively eroded lands, in the Roşoiu-
Andreiaşu and Caciu-Bârseşti perimeters.  
Thus, the pine plantations made in mixture with 
sea buckthorn or through consolidation 
technologies of the lands, with the help of sea 
buckthorn (where sea buckthorn entered in the 
vegetation), on very heavily eroded lands, have 
recorded growth increases of pines by 20-30% 
higher compared to pure pine cultures or made 
on consolidated lands through other methods 
(terraces supported by fences), as a result of 
soil enrichment in nitrogen (Constandache et 
al., 2016; Dincă et al., 2018). 
Depending on the shape and intensity of degra-
dation, at the installation of plantations is 
where necessary various landscaping/ console-
dation works, in order to ensure the minimum 
vegetation conditions of the seedlings 
(Constandache et al., 2006; Constandache et 
al., 2010). The dynamics of biometric 
parameters (diameter and height) in the stands 
made on degraded lands, is realised under the 
influence of the complex of harmful abiotic and 
biotic factors, in close interdependence with the 
land conditions on which the forest cultures 
were made, with the phytoclimatic storey, with 
forestry works (tending and management) 
applied, with the effect of harmful abiotic 
factors, with the species in the stand 
composition. 
Pines have given good results in terms of 
growth in diameter and height (Table 1) even 
on land with advanced degradation conditions, 
having an important role in improving and 
capitalizing on degraded lands. 
Analyzes carried out in pine stands on lands 
affected by landslides and strong erosion 
(Murgesti perimeter), located in the hilly oak 
stands storey (FD1) showed that pine species 
have larger diameter growths, achieving at the 
age of 30 years, basal diameters which varies 
between 16-17 cm ahead of the other species 
(ash, manna ash 9 cm), and at older ages at 40 
this gap widens: pines 21.1-25.6 cm and ashes 
11-13.2 cm (Table 1, Figure 3). 
 

Table 1. The evolution of average diameter  
in relation with age 

 
Symbols semnifications: M - Murgești; Pi - Scots pine; Pi.n - European 
black pine; Fr - ash; Mj - manna ash 
 

 
Figure 3. The evolution of average diameter for different 

species on strongly eroded  landsliding - FD1 
 

The decenal average growths in diameter (cm) 
and height (m) of the species analyzed in the 
Murgeşti perimeter are as follows:  
 

Species Diameter growth 
(cm) 

Height growth 
(m) 

Pi.n 3.80 2.76 
Pi 3.91 3.15 

Fr/Mj 1.88 1.75 
 
Regarding the recorded biometric characteris-
tics, the largest diameters (between 26 and 30 
cm) and heights (between 21 and 23 m) were 
registered by the Scots pine and the European 
black pine, at the age of over 60 years, on 
moderately to heavily eroded lands (Table 2).  
The analysis of the differences between the two 
species (Scots pine and European black pine) 
showed that, in moderately eroded land 
conditions, Scots pine achieves, on average, 
smaller diameters with 0.99 cm (3-5%) and 
higher heights by 1.26 m (5-6%) compared to 
European black pine.  
The number of trees is lower in the case of 
Scots pine stands (647-756 exemplars/hectares) 
with 13.6-21.2% compared to European black 
pine stands, the cause being the higher 
vulnerability of Scots pine to the damage 

10 15 20 25 30 35 40 45
Pi.n 5.30 7.75 10.20 13.70 19.50 - - 19.86
Pi - 10.40 13.00 16.20 18.40 19.10 20.20 21.27

Fr/Mj - 6.10 7.10 9.50 9.60 9.50 10.70 13.18
Fr/Mj - - - - - - - 11.04

Mean diameter (cm)
      Age (years)Species

Experimental 
plot (SE)

Experimental 
block 

M 12
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provoked by factors abiotics (wind, snow) 
(Constandache et al., 2017). 
 
Table 2. Biometric characteristics of stands on different 

bioclimatic storeys - it should be larger and clearer 

 
Symbols semnification: SE - experimental plot; Dmed - average 
diameter (centimeters); Hmed - average height (meters); Pi - Scots 
pine; Pi.n - European black pine; Pi.s - Weymonth pine; St - common 
oak; Pa.c - Norway maple; Fr - ash; Mj - manna ash; An - alder; Cs - 
chestnut; Ul - elm; Ci - European sweet cherry; Ar.t - Tartarian maple 
 
On very strongly eroded soils (e3), in cultures 
with an age of approx. 40 years old, the average 
diameter is 12-14.6 cm, and the average height 
is between 11-13.6 m). The two species have 
been introduced into the intimate mixture, and 
the Scots pine recorded higher growths than the 
European black pine, both in diameter and 
height. The average number of trees/hectares is 
approx. of 2000 exemplars/hectares.  
Pine stands recorded different auxological 
characteristics (growths, volumes) in relation 
with species, age, environmenal conditions and 
production class. Thus, in Romania, according 
to the relative production tables (Giurgiu and 
Drăghiciu, 2004), the total production (m3ha-1) 
is between 57-1175 m3ha-1 in the case of the 
Scots pine and between 59-951 m3ha-1, in the 

case of European black pine, values that are 
estimated according to age and production class 
(I-V). In the case of the both species, the 
production cycles are different (cycle of 100 
years - Pi; cycle of 90 years-Pi.n) and the total 
productivity is calculated for the pine species 
that are part of their natural range, at full 
consistency (c = 1.0). 
According to Cotos and Duduman, 2017, in the 
case of European black pine, the technical  
cutting age (years) adopted for the target 
assortment "5-34", "> 5" cm is 55 years, for 
production class III, depending on the evolution 
of average growths. In production class V, the 
technical cutting age was increased by 20 years 
for reaching the assortments with target diame-
ters "5-24", "5-34" and "> 5", due to lower 
increases in seasonal conditions characterized 
by inferior productivity and on soils with small 
edaphic volume, sometimes superficial, 
skeletal. The age of maximum technical cutting 
adopted for European black pine is 90 years, 
for all production classes, but for assortments 
with different target diameters in size. 
In order to estimate the total volume per 
hectare (m3ha-1) (Figures 4, 5 and 6), the 
volume of healthy trees was taken into account, 
and the values obtained depend on the charac-
teristics of the stand (stand density, age, species 
in the composition) and of environmental 
conditions.  
 

 
Figure 4. Graphic distribution of cumulative unit 

volumes (m3ha-1) recorded in the case of pine stands in 
the Livada perimeter 

 
On moderately to heavily eroded lands, at the 
ages of 65-69, a maximum volume of 533.75 
m3ha-1 was obtained for the Weymonth pine. In 
the case of Scots pine, a volume was recorded 

1 2 3 4 5 6 7 8

80 Pi 26.00 19.70 691
4 Pin 30.00 19.00 28
5 Mj 7.70 7.60 461
5 Ul 8.90 7.80 362
5 St 15.10 10.50 105
1 Pa 16.00 10.19 54
Total 16.50 13.00 1700
83 Pis 26.90 18.00 630
11 Pi 32.00 19.90 78
6 Pa 10.30 10.70 292
Total 22.10 17.00 1000
92 Pin 25.80 17.10 930
3 Mj 7.30 7.10 338
2 Sc 8.00 6.60 169
3 Pa 22.67 17.80 42
Total 19.00 13.40 1479
86 Pi 24.70 18.50 796
12 Pa 9.10 12.80 747
1 Cs 8.40 6.50 67
1Pin 30.00 16.65 9
Total 16.87 17.78 1619
98 Pin 27.90 19.20 767
1 Fr 6.40 6.30 180
1 St 16.86 14.24 29

Total 23.50 16.60 976

52 Pi 21.27 16.74 850
34 Mj 11.04 11.98 560
14 Fr 13.18 14.65 220
Total 16.66 14.82 1630

17 E2 / Al 100 Pin 44 0.9 18.31 14.85 1545
18 E1 / Al 100 Pi 44 0.5-0.6 22.72 16.90 693

49 Pin 13.69 12.62 1027
47 Pi 14.56 13.57 982
4 An 12.00 10.65 91
Total 14.02 12.98 2100
82 Pi 11.16 12.14 2165

18 Pin 9.17 9.36 392
Total 10.80 11.70 2557

96 Pi.n 26.11 18.78 744
4 Ar.t, Ci 13.33 9.19 133

Total 877
95 Pi 27.33 19.53 400
5 Ar.t 13.96 9.62 71
100 471

9 59

10 61 0.8/ 0.98

8 59 0.8/ 0.79E1

12 63 0.8/ 0.76

6 64 0.7-0.8 / 0.69

0.7/ 0.93

Hmed (m)

12 43 0.8

SE 
Number

Degradation 
form

E2

5 38 0.6-0.7

Dmed 
(cm)

Current 
compositio

n

Age 
(years)

Consistency

10 E3 0,6-0,750

E1

E1

E1

A1

E3

9 E3 0.750

E3

Number 
trees on 

species per 
hectares

8

Livada - Râmnicu Sărat Perimeter (internal forest steppe)

Murgeşti - Ramnicu Sărat perimeter (hilly storey of oak stands with common oak)

 Caciu- Bârseşti Perimeter (Sessile Oak storey)

Roşoiu-Andreiaşu Perimeter (European beech stands storey)

37 0.7-0.8



81

Scientific Papers. Series E. Land Reclamation, Earth Observation & Surveying, Environmental Engineering. Vol. X, 2021
Print ISSN 2285-6064, CD-ROM ISSN 2285-6072, Online ISSN 2393-5138, ISSN-L 2285-6064  

in the range of 395.96-418.04 m3ha-1, and for 
European black pine, it was obtained values of 
the volume between 509.72-512.66 m3ha-1, 
higher compared to Scots pine.  
The distribution of volumes on diameter classes 
shows that the Scots pine reaches a maximum 
volume (Figure 5) at the diameter class 26 
(65.93 m3ha-1), and the European black pine 
registers a maximum volume at the diameter 
class 28 (95.74 m3ha-1).  
 

 
Figure 5. Comparative productivity situation (m3ha-1) for 

the both pine species in experimental plots SE9 and 
SE10, Livada - it should be larger and clearer 

 
On slippery/landsliding and heavily eroded 
lands, the pine stands (Figure 7) with the age of 
48-49 years, recorded volumes generally 
between 206.75-369.96 m3ha-1 (Figure 6). 
On very heavily eroded lands, the pine stands 
with the age of 55 years old, in SE9 (74% 
European black pine and 8% Scots pine) it was 
obtained a higher volume (258.89 m3ha-1) 
compared with SE10 (83% Scots pine - 224.47 
m3ha-1), although the proportion of pines in the 
composition is almost equal in the two plots 
(Table 3, Figure 5).  
 

  
Figure 6. Graphic distribution of cumulative unit 

volumes (m3ha-1) recorded in the case of pine stands 
from Murgești perimeter 

 
Figure 7. Pure stand of European black pine in SE17 

Murgești (landslide) 
 

In stands with the age smaller (38-42 years) a 
higher volume was achieved in the case of plot 
SE 5 (223.43 m3ha-1), where the two pine 
species are in almost equal proportions (Pi -
47%, Pi.n - 49%), compared to the volume 
obtained in the case of SE 8 (157.54 m3ha-1), 
where the Scots pine has a higher proportion 
(74% - Pi, and 26% - Pi.n - Table 3).  
 
Table 3. Volumes and average growths (m3year-1ha-1) in 

pine stands located on degraded lands  

 
Legend: Al - landslide; E1-E3 - moderately eroded lands (1), strongly 
(2), very strongly (3)  
 
The analyzes show that the wood production 
(m3ha-1) recorded in the pine stands on 
degraded land is different in relation with the 
shape and intensity of degradation, phytocli-
matic storey, age of stands, proportion of pines 
in the composition of the stand (Figure 8).  

1 2 3 4 5 6

80 Pi 395.957 5.657
83 Pis 533.750 8.340
92 Pin 509.718 7.964
86 Pi 418.060 6.334

98 Pin 512.662 7.539

52 Pi 240.900 4.818
17 E2 / Al 100 Pin 49 369.964 7.399
18 E1 / Al 100 Pi 49 206.749 4.135

47 Pi 118.220 3.110
49 Pin 105.210 2.770
74 Pi 98.106 2.336

26 Pin 59.434 1.415

74 Pi.n 234.560 4.260
8 Pi 24.330 0.440

10 E3 83 Pi 55 224.471 4.081

559 E3

Volume 
(m 3 *ha -1 ) 

SE 
Number

Degradation 
form

Pine species 
and their 

proportion in 
composition 

Average growth 
(m 3 *an -1 *ha -1 )

Age 
(years)

6 E2 69
8 E1 64

12 E1 68

9 E1 64

12 A1 48

10 E1 66

5 E3 38

8 E3 42

Livada - Râmnicu Sărat Perimeter (internal forest steppe)

Murgeşti - Ramnicu Sărat perimeter (hilly storey of oak stands with common 
oak)

 Caciu- Bârseşti Perimeter (Sessile Oak storey)

Roşoiu-Andreiaşu Perimeter (European beech stands storey)
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Figure 8. The volume (m3ha-1) of wood in pine stands 

situated on degradated lands (L - Livada perimeter; R -
Roşoiu perimeter; C - Caciu perimeter; M - Murgeşti 
perimeter; 5, 6, 8, 9, 10, 12, 17, 18 - number of SE) 

 
Thus, on the moderately eroded lands (E1), the 
productivity it’s bigger at the old age. Between 
two pine species, on the ladns with similar 
environmental conditions, the recorded produc-
tivity by the European black pine is bigger than 
for Scots pine, having an behaviour better on 
lands from internal forest steppe. The differ-
rence it’s determined by the biometric characte-
ristics (diameter, height), and also by the 
number of exemplars per hectare. In the similar 
mode, the annual average growth (m3year-1ha-1) 
varies in ration with same factors (degradation 
intensity, age and so on) being between 4.08 
and 6.33 m3year-1ha-1 at Scots pine and 
between 4.26 şi 7.96 m3year-1ha-1, at European 
black pine (Table 3). 
The pine stands from degraded lands suffered 
damages (ruptures, drying) caused by harmful 
abiotic factors (wind, snow, drought, and so on) 
in all areas/vegetation storeys. The Scots pine, 
in pure stands on lands with lower degradation 
intensity, was more severely affected in 
contrast to European black pine and pine stands 
mixed with deciduous species. 
As a result of damages caused by harmful 
factors (wind, snow) especially on moderately 
eroded lands, the proportion of pines in the 
composition has decreased from 50-100% to 
36-49%. The analyzes performed show an 
increase in the proportion of European black 
pine in relation to Scots pine, the latter being 
more strongly affected. With age, the number 
of species in the composition of trees has 
increased from 1-4 species at planting to 3-6 
species today, some of which are subsequently 
installed by natural regeneration (Figure 2).  

As they get older, the number of species in the 
stand’s composition has grown from 1-4 
species at planting at 3-6 species in present, 
some of them previous installed through natural 
regeneration (Figure 9).  
 

 
Figure 9. The apparition on the natural regeneration 

of manna ash and maple, at the shelter of mature  
stands of pine (SE6 Livada) 

 
Under the massif of pine stands have been 
installed the local hardwood species such as 
maple, ash and especially manna ash, since the 
age of 25-30 years, with the thinning of the 
stands caused by damages. Pine stands (mixed 
with deciduous trees) have a structure formed 
by two storeys, consisting of a dominant pine 
storey and a second storey composed from 
deciduous storey.  
The intimate mixture with the pines (at 
planting) but also the younger age of these 
species (further installed by natural regene-
ration), makes them achieve lower growths, 
being dominated by pines. 
From the analysis of afforestation compositions 
in permanent research plots results that in most 
situations of degraded lands, at the afforestation 
were used comparative pine species with other 
species (Traci, 1975; Untaru, 1976).  
Pine stands installed on degraded lands are not 
natural types of forest specific and they were 
viewed as transition stands whose purpose was 
to improve the vegetation conditions and to 
prepare the ground for the gradual installation 
of the forestry species specific to the natural 
type of forest. One’s they get older, the 
assortment of species naturally installed in pine 
stands on degraded lands, marks the succession 
trend towards deciduous compositions favo-
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rable to the zonal vegetation, with structural 
diversity and higher ecological stability. 
 
CONCLUSIONS 
 
Among the existing pine species, European 
black pine, Scots pine and sometimes 
Weymonth pine have been used in afforestation 
of degraded lands, in pure cultures or mixtures 
(between pine or deciduous species). 
Pines have given good results even on lands 
with advanced degradation conditions, having 
an important role in the improvement and 
capitalization of degraded lands. 
The dynamics of biometric parameters 
(diameter and height) in pine stands realised on 
degraded lands, is made under the influence of 
the complex of harmful abiotic and biotic 
factors, in close interdependence with the land 
conditions on which forestry cultures were 
made, with phytoclimatic storey, with forestry 
works (tending and management) applied, with 
the effect of harmful abiotic factors, with the 
species from the composition of the stand.   
The volume of wood accumulated of the pine 
stand on degraded lands, between 157.54 and 
533.75 m3ha-1, is different in relation with the 
shape and intensity of degradation, phyto-
climatic storey, age of the stands, proportion of 
pines in the composition of the stand, being 
larger on moderately eroded lands with older 
ages. 
Between the analyzed pine species, the 
Weymonth pine achieved the largest volume, 
followed by the European black pine and then 
the Scots pine, on lands with similar 
environmental conditions. The differentiation is 
determined by the biometric characteristics 
(diameter, height) as well as by the number of 
exemplars per hectare. 
The average annual growths vary in relation 
with the the same factors, being between 4.08 
and 6.33 m3year-1ha-1, at the Scots pine, 
between 4.26 and 7.96 m3year-1ha-1, for the 
European black pine, and the Weymonth pine 
achieves 8.34 m3year-1ha-1, achieving the 
maximum growth on moderately eroded lands, 
in the internal forest-steppe. 
The stands from pine species on degraded lands 
have suffered damages (ruptures, drying) 
caused by harmful abiotic factors (wind, snow, 

drought, etc.), of which the Scots pine is the 
most vulnerable.  
Under the massif of pine stands, since the age 
of 25-30 years, with the thinning of stands 
caused by damages, native deciduous species 
such as maple, ash, manna ash, and so on, have 
naturally installed. The intimate mixture with 
the pines (at planting) but also the younger age 
of these species (later installed by natural 
regeneration), makes them achieve lower 
growths, being dominated by pines. 
Favoring the natural installation of deciduous 
species under the shelter of thinned pine stands, 
highlights the importance of pines in the 
ecological reconstruction works of degraded 
lands. 
Considering the significant plots of degraded 
lands existing at national level, as well as the 
need for those improvement and sustainable 
use, the use of pines for ecological 
reconstruction through afforestation of these 
lands contributes, in addition to generating 
essential ecosystem services in zones exposed 
to degradation (soil protection and water) and 
to achieve additional incomes from the 
capitalization of the wood or non-wood 
products resulted. 
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