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Abstract 
Working Unit III Jitin, administrated by Forest District Oravita, Caras Severin Forest Directorate is in The South 
of the Banat Mountain and occupies the high hilly of Semenic. The most representative unit of relief is the 
slope. Low-productivity forests occupied 39% of the total area of the working unit. There are low-productivity 
natural stands, low-productivity modified stands, middle-productivity modified stands and low-productivity 
artificial stands. The research has focused on low-productivity modified stands and low-productivity artificial 
stands representing 6.5% of the working unit forest to highlight the potential to increase productivity. The 
modified stands analyses are forests with a high percentage of European hornbeam and manna ash. The 
artificial stands are plantations with pine and European beech mixed with species naturally regenerated by 
seed or sprout like sessile oak, manna ash, silver fir and different hardwood species. There are also black 
locusts regenerated naturally by sprouting. Of the 259.16 ha of low-productivity stands, 93% are stands located 
in low-productivity habitats (low-productivity modified stands and low-productivity artificial stands), 7% stands 
in middle-productivity habitat (low-productivity modified stands – 3% and middle-productivity modified stands-
4%). 
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Introduction 
Forests provide a range of ecosystem services that bring significant benefits to human society, 

including timber production and carbon sequestration. At the same time, they support fundamental ecosystem 
functions that are essential for maintaining the natural balance [5,12]. These services have both direct and 
indirect effects on human quality of life and well-being, which is why their evaluation and management 
represent an important element in the sustainable management of forests. Integrating these ecosystem 
services into forest management strategies offers a valuable tool for protecting and utilizing natural resources 
[14]. Research focusing on the capacity of forest ecosystems to simultaneously provide multiple functions and 
ecosystem services has expanded significantly [6,15]. 

Low-productivity forests, often growing on shallow, skeletal, or eroded soils, represent ecosystems 
with limited commercial value but high ecological significance. These forest types tend to occur in marginal 
environments, steep slopes, and edaphically constrained areas where biomass accumulation and timber yield 
are reduced [3,8,9]. 

Despite their low productivity, these forests harbor unique biodiversity, play a role in carbon storage, 
and offer important ecosystem services such as erosion control and habitat connectivity. On the other hand, 
research shows that forests with low productivity generally harbor lower levels of biodiversity compared to high 
productivity forests. This is explained by the low availability of resources and by reduced structural 
heterogeneity factors that limit the size and stability of species populations [4,7,10]. 

Before 1948, the forest stands of this working unit largely belonged to the former U.D.R. company 
(Ironworks and Domains of Reșița), but also to some private owners who, in addition to agricultural land, also 
owned forests. For these forests, a uniform shelterwood system of a 100-year management cycle was applied. 
The goal was to achieve natural regeneration and to fill in gaps through plantations. The forests that belonged 
to private domains were generally managed through the coppice system [1,2]. 

The forests represent a vital natural resource for the region’s economy. Low-productivity stands are 
increasingly common in various forests in this area, and understanding the causes of this decline in productivity 
is essential in formulating solutions to ensure proper forest resource management. At the same time, such an 
approach contributes to the implementation of sustainable forestry management, which respects both 
ecological and economic principles of forest use. 
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The importance of this topic is becoming increasingly evident in the current context, where climate 
change and human pressure on forest land are generating negative effects on the quality of the stands and, 
implicitly, on their productivity. On the other hand, the efficient management of low-productivity stands can 
significantly contribute to biodiversity conservation and to reducing soil degradation risks, such as erosion. 

Research has been conducted in low-productivity stands from U.P. III Jitin, managed by the Oravița 
Forest District, under the Caraș-Severin Forest Directorate. The area occupied by low-productivity and 
temporary stands is 1,442.06 hectares, representing 36% of the forest fund. Among these, the largest share 
is held by naturally fundamental stands with low productivity (82%), the rest being fully derived stands of 
medium (1%) and low (9%) productivity, as well as artificial stands with low productivity (8%). 

 
Material and Method 
Working Unit III Jitin is situated in the southern sector of the Banat Mountains, encompassing the high 

hill region of the Semenic area, located south of the Caraș River [1] 
From a phytoclimatic standpoint, the forest stands within this working unit are distributed across the 

following vegetation zones: the Hilly Oak Belt (comprising sessile oak, Turkey oak, Hungarian oak, and their 
mixtures) and, the Hilly Belt of Sessileoak, beech, and mixed Sesille oak–beech stands, as well as the 
Montane–Premontane Beech Belt, which together occupy a surface area of 423.53 hectares. 

The predominant geomorphological feature is the hillside. Altitudinally, the working unit ranges 
between 120 and 850 meters above sea level, with an average elevation between 201 and 400 meters. The 
climate is temperate continental with distinct Mediterranean influences, characterized by a humid regime, 
frequent cloud cover, and substantial precipitation. 

The mean annual temperature varies with elevation and falls within the range of 6°C to 8°C. 
57% of the total area consists of medium site-quality, while the remaining 43% consists of lower site-

quality 
Low-productivity forest stands cover a total of 1,442.06 hectares, representing 39% of the overall forest 

area. The forest stands analysed in this study are modified stands (145.49 ha) and low-productivity artificial 
stands (113.67 ha). All of these represent 46 subcompariment covering an area of 259.16 ha. 

The necessary data for the study were taken from the Forest Management Plan of Working Unit III 
Jitin and verified in the field. The data were processed and synthesized in graphical format using bar charts. 
This process helped to outline a clear picture of the low-productivity stands in the area studied. 

 
Results and Discussion 
The low-productivity modified stands analyzed in this study are characterized by a significant presence 

of hornbeam (Carpinus betulus L.) and manna ash (Fraxinus ornus L.). 
The artificially established low-productivity stands consist primarily of pine (Pinus spp.) and beech 

(Fagus sylvatica L.) plantations, mixed with small proportions of Turkey oak (Quercus cerris L.), manna ash 
(Fraxinus ornus L.), fir (Abies alba Mill), and various hardwood species originating from seed or sprout 
regeneration.  

Among the low-productivity stands, 93% are located on inherently low-productivity sites (poor soils, 
unfavorable topography) and 7% are situated on medium-productivity habitats, which suggests potential for 
rehabilitation (Figure 1) 

Seven forest site were identified: 6 forest site located in low site productivity  (5112 – Hilly sessile oak 
forests, rocky terrain and excessive erosion;  5121 – Hilly sessile oak forests, rendzic soil, low edaphic volume; 
5131 – Hilly sessile oak forests, podzolic soil, low edaphic volume, with Cytisus – Genista; 5221 – Hilly beech 
forests, rendzic soil, low and very low edaphic volume; 5231 – Hilly beech forests, various podzolic soils, low 
edaphic volume, with Vaccinium and Luzula; 6131 – Hilly mixed oak forests (sessile oak, Turkey oak, 
Hungarian oak), podzolic soil, medium edaphic volume, with acidophilic mesoxerophytic species) and one 
located in medium site productivity (5132 – Hilly sessile oak forests podzolic and argillic-podzolic soils, with 
mesophytic flora dominated by grasses). 

According to the data above, forest site type 5221 – “Hilly beech forests, rendzic soil, low and very low 
edaphic volume” holds the largest area of land covered with modified and artificially regenerated stands of low 
productivity, totaling 97.41 hectares (38%). This indicates a significant influence of rendzic soil on the 
development of forest vegetation. The reduced fertility and limited water retention capacity lead to slow stand 
development, making natural regeneration difficult. In this situation, it is recommended to introduce black pine 
in a mixture with maple, linden, and manna ash up to 40–50% [1] 
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Figure 1. Forest site productivity 

 
An area of 55.87 hectares (22%) is represented by stands located in forest site type 5131 – “Hilly 

sessile oak forests, podzolic soil, low edaphic volume, with Cytisus – Genista” where forest species show slow 
growth and poorly diversified structure due to low fertility, difficulties in root development, and the presence of 
invasive shrubs that hinder natural regeneration. It is recommended to introduce Scots pine in a mixture up to 
50% as a main species alongside sessile oak, with careful regeneration cuttings adapted to the requirements 
of oak seedlings [1,11]. 

Another forest site type typical for low-productivity stands is 5112 – “Hilly sessile oak forests, rocky 
terrain and excessive erosion” covering an area of 51.38 hectares (20%), where the forest composition is poor, 
with small-sized and slow-growing trees. 

According to the stand structure and composition (Figure 2), there are differences between modified 
forest stands and artificial ones. Modified forest stands are predominantly composed of species such as 
European hornbeam and manna ash. Such species, while naturally occurring, are indicative of forest 
degradation and often dominate after overexploitation or mismanagement. The artificial stands consist 
primarily of planted pine and European beech, interspersed with naturally regenerated species such as sessile 
oak, manna ash, silver fir, various native hardwoods, and black locust, typically regenerated by sprouting. 

The findings highlight the need for targeted silvicultural interventions in low-productivity forest stands. 
For modified stands dominated by pioneer species, enrichment planting or selective thinning could shift the 
composition towards more productive, ecologically valuable species. Artificial stands present mixed 
opportunities—some areas may benefit from underplanting and soil amendment, while others may require 
complete reforestation due to poor survival rates or species mismatches. 
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Figure 2. The current character of the forest stand and the species with the highest proportion in the 

stand composition 
 
Conclusions 
Low-productivity forest stands in Working Unit III, Jitin demonstrates a complex interplay between site 

quality, species composition, and historical management. Focused interventions in modified and artificial 
stands can yield significant improvements in forest productivity, particularly on middle-productivity sites. 

Low-productivity forests are shaped by edaphic stressors, low edaphic volume, poor fertility, and 
erosion, and are dominated by vegetation types adapted to harsh substrate conditions rather than optimal 
growth. 

Despite their limited timber output, these ecosystems provide important services, biodiversity, slope 
stability, and carbon storage. 

Low-productive stands elevate multiple problems related to the way in which limiting factors influence 
their development. The influence of soil, species choice, and the impact of modified forests constitute future 
research directions. 
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