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Abstract

The present study was realized in Banatului Mountains (Romanian Carpathians) within Nera, Caransebes and
Baile Herculane Forest Districts, based on forest management plans from 1991-2008 and has led to the
identification of 394 stand elements older than 200 years. The purpose of this paper was to analyze the trees’ main
qualitative characteristics (age), the stands’ structural characteristics (consistency, composition, average diameter
and average height) as well as the stational characteristics (altitude, slope, soil type). The main focus was to identify
the oldest stands from Banatului Mountains.

The present paper presents the oldest 18 stands as well as their most representative characteristics: diameter, height,
consistency, slope, altitude, soil, site and structure. The oldest stand identified in this area is a 260-year-old
common beech stand from Nera with heights between 36-38 meters and a diameter of 98 meters. Furthermore, it
has been observed that common beech stands have a normal consistency, while their structure is relatively uneven-
age. The research has shown that the surface occupied by old common beech stands that have reached their
exploitability age is of 60.978 ha, namely 13% of the total surface of these forests. The site conditions where they
are spread are characterised by preponderantly Northeast and South-West expositions, fields with slopes of 21-30
degrees, average altitudes of 900-1000 m, eutric cambisol and luvisol soils and medium and superior reliability
sites.
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1. Introduction

Common beech stands represent a natural vegetation for the majority of Central and West Europe, occupying
approximately 65% of its total surface. The surface of forests from Europe has known a decrease caused by grazing
and agriculture, followed by population growth and the apparition of urban agglomerations and industrial areas.
Despite of this fact, common beech remains the most widespread broad-leaved species from Europe, being present
in approximately 10% of European forests (excluding the Russian Federation).

Common beech is one of the most important broad-leaved species from Europe. Common beech forests can be
found in the entire Carpathian chain, starting from low hills up to the mountain region, between 300 - 1400 m
altitudes. In Romania, common beech is the most widespread species covering approximately 1.915.600 ha,
namely 31% of the national forest fund (Biris, 2004; Semeniuc et al., 2014).

Common beech presents a special interest in forestry, being a species with a significant economic and ecologic
importance. Besides their economic importance, common beech stands are renowned for their protection functions.
This is due to their capacity to balance the hydrologic regime more than any other forest formation, to ensure
drinking water with superior qualities, to retain high quantities of dust from the atmosphere, and to consolidate
soil against erosion even in the case of weakly productive stands. Furthermore, common beech stands have
remarkable ecologic consolidation and self-regulation characteristics being rarely affected by harmful agents
(windbreaks, breaks, insect attacks). When mixed with resinous species, they increase their resistance towards
windbreaks, contributing to the growth of their productivity and biodiversity (Popescu et al., 2004).

The numerous investigations show that Romania is one of the few European countries that has extended virgin
forests such as common beech forests, common beech-fir-Norway spruce forests and oak forests. As such, Stelian
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Radu mentions in his works about Southern Carpathians some multi-secular common beech stands with trees older
than 400 years. At the same time, the trees from Nerei Springs are considered amongst the largest natural common
beech stands from Europe. Seaca Optasani Forest was declared “forest reservation” in 1969 by the Romanian
Academy due to its Hungarian oak stand exemplars and is considered a vestige of sub boreal forests (3000 - 1000
years B.C.) (Radu, 2016). Mandru and his collaborators describe Mociar Forests, located in Nadasa, Mures County,
as the oldest oak forest from Romania, being over 300 years old (Mindru et al., 2017). Valentin Borlea presents
some Romanian forests: Slatioara secular forest from Suceava District aged 350-400; Mociar Forest from Mures
County with 410-year-old pedunculated oak; Gotmanu-Tarcau secular forest from Neamt County; Strambu Baiuti
secular forest with common beech exemplars; Milea-Viforita Forest, Paraului Negru Forest from O.S. Tarcau,
Neamt County; Niculele virgin forest from O.S. Ramnicu Sarat; and Ronigoara Forest, Maramures County, with
holm renowned in all Europe (Borlea, 2013).

At a worldwide level, Chivulescu has mentioned in his PhD paper that common beech forests from North America
have priority even though they have been extracted in favour of agricultural fields. The most expanded common
beech forests from Spain can be found in Navarra, a region from the North-East part, closer to the Pyrenees and
occupying over 130.000 hectares, namely 37% of the country’s common beech forests. In addition, 1.4 million
hectares of common beech forests can be found in Japan, while Iran has more than 100.000 hectares (Chivulescu,
2017).

The oldest stands from Banatului Mountains can be found in Semenic Mountains as well as in Almajului
Mountains. The other massifs from this area (Dognecei Mountains, Locvei Mountains and Aninei Mountains) do
not have old stands probably due to the fact that they do not have national parks or virgin forests as in the other
mentioned massifs. The most characteristic area for very old stands is Nera which hosts one of the largest natural
common beech stands from Europe.
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Figure 1. The location of Banatului Mountains. Source: original (Timis-Gansac Voichita)

The Banatian Lowlands are characterised by a moderately continental and almost sub-Mediterranean climate.
Average temperatures start at 11°C while annual precipitations range between 500 and 700 mm. The winters are
cold (with an average temperature of -2°C in January), while springs are characterised by rains and the summers
are hot (with an average temperature of 22°C in July). The climate is more cool and oceanic in the mountains,
depending on their elevation (Halbac-Cotoara, 2012; Nitzu et al., 2011; Walter et al., 1975). Due to the fact that
Banatului Mountains’ elevation is not higher, the high mountain or subalpine areas are not present here (Résch et
al., 2000). Beach (Fagus sylvatica L.) forests are spread at altitudes between 200 m (Mraconia valley) and 1450
m (the top of Semenic Mountain), (Arsene ef al., 2015).

The purpose of this paper was to analyze the main qualitative characteristics of threes (age), the structural
characteristics of stands (consistency, composition, average diameter and average height), as well as the stational
characteristics (altitude, slope, soil type) and to identify the oldest stands from Banatului Mountains based on data
processed from forest management plans.

2. Methods

The present study was realized in Banatului Mountains (Romanian Carpathians) and was based on forest
management plans realized during 1991- 2008 for forests located in Banatului Mountains (*** Amenajamente
silvice) in Nera, Caransebes and Badile Herculane Forest Districts. All Romanian forests are characterised and
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described at an interval of 10 years through forest management plans.

The following stand and environment characteristics were analyzed in the studied area: age, composition,
consistency, exposition, slope, altitude, station type, stand structure and consistency.

The stands’ age is determined in these forest management plans (rounded with 5 years) for each stand. The age
results from taking into consideration the data from the forest management plans or forest district regarding the
year when the regeneration occurred as well as by counting the annual ring from the fresh stumps plus the number
of years required to achieve the height of the stem at which the determination is made.

From the extremely large number of data provided (46.600 lines characteristic to stand elements from this area),
we have used the ones regarding the oldest stands (aged over 210), namely 394 stand elements. The following site
and stand characteristics were analysed by using the Excel program: average diameter and height, stand structure
and consistency, field exposition and slope, altitude, types of soils and sites.

3. Results
The investigations have shown that state forests from Banatului Mountains occupy 481.718 ha.

The analysis of the existent data has revealed that state forests from Banatului Mountains occupy a surface of
481.718 ha. Stand repartition on age categories of 20 years each (Figure 2) has shown a relatively even distribution
with all age categories having similar percentages. However, old stands (with a superior exploitability age — the
age at which forests can be cut), over 120 years, occupy a higher surface in this area: 60.978 ha, namely 13% of
the total surface of these forests.

Surface (ha)

Age (years)
m0-20
H21-40
m41-60
m61-80
m81-100
m101-120
u>120

Figure 2. Repartition of stands from Banatului Mountains on age categories

A number of 394 stand elements were identified for stands older than 200 years from Banatului Mountains
compared with 86 stand elements from the Southern Carpathians that have the same age (Cantar ef al., 2019). As
it is normal, the surface occupied by old stands decreases as they get older (figure 3).
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Figure 3. The surface occupied by the oldest stands from Banatului Mountains
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The oldest stand from this area is a common beech stand aged 260 from Nera. This is followed by 12 stands of
255 years and 3 stands of 250 years, all from the same area. Stands of 230 years (37) are spread out mainly in Nera
as well as in Caransebes or Baile Herculane. Old stands can also be found in Otelul Rosu, Mehadia and Teregova
Forest Districts (figure 4).

Table number 1 presents the oldest 18 stands as well as their main characteristics (diameter, height, consistency,
slope, altitude, soil, site, structure).

Table 1 The oldest 18 stands from Banatului Mountains

.
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Nera Common beech  11.6 260 98 38 SE 28 835 3301 4323 3 0.5
Nera Common beech  10.1 255 98 36 E 45 810 3301 4323 3 0.8
Nera Common beech  18.0 255 98 36 S 18 930 3301 4323 2 0.6
Nera Common beech 7.1 255 98 36 SW 20 930 3301 4323 3 0.3
Nera Common beech 1.3 255 98 36 SwW 18 930 3301 4323 3 0.5
Nera Common beech 7.4 255 98 36 NE 10 940 3301 4323 2 0.9
Nera Common beech  16.1 255 98 35 SW 20 820 3301 4322 3 0.8
Nera Common beech 104 255 98 36 E 35 720 2401 5152 3 0.8
Nera Common beech  18.3 255 98 36 E 38 535 2401 5152 3 0.8
Nera Common beech  26.0 255 98 36 SE 32 700 3301 4323 3 0.8
Nera Common beech  19.7 255 98 37 NE 30 700 3301 4323 1 0.9
Nera Common beech  24.7 255 98 37 SE 32 870 3301 4323 3 0.8
Nera Common beech  19.4 255 98 37 SW 30 690 3301 4323 3 0.6
Nera Common beech 4.6 250 96 38 NE 31 1140 3301 4323 3 0.8
Nera Common beech 2.8 250 90 38 SE 33 1090 3301 4323 3 0.8
Nera Common beech 1.9 250 92 40 NW 25 985 3301 4323 3 0.8
Caransebes Common beech 0.5 240 84 33 S 33 1250 3301 3323 4 0.8
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Baile Herculane Common beech 3.0 240 98 36 SW 38 978 3102 4430 3 0.8

The average diameter and height of the oldest stands from this area record very high values. The average
diameters of 98 cm are common for almost all identified stands while characteristic heights range between 36-38
meters (Table 1).

Tree structure is preponderantly relative uneven-age (stands with different ages that exceed 20 years in the case
of seed stands and 5 years for sprout ones). Only a very few stands are relative even-aged (stands in which the
trees have ages that do not differ with more than 20 years in the case of seed stands and 5 years for sprout ones),
even-aged (in which all trees have the same age, originate from the same fructification or from artificial
regeneration as well as from sprouts or sucker following a shaving cutting) or uneven-aged (stands with trees of
all ages, from seedlings installed after each fructification up to trees that have reached exploitability ages and
dimensions in stands cultivated or at the physiological limit from virgin stands). The structure of these stands can
be an important criteria for creating smart forests as was recorded in the Southern Carpathians for alder (Blaga et
al., 2019) or for Norway spruce (Dinca et al., 2019).

An important structural characteristic of stands was analyzed in this paper, consistency. The investigations have
determined that consistency is normal (0.8), with some stands having a very low consistency (0.3-0.5).

From the exposition’s point of view, the studied stands have different expositions where the different heath quantity
obtained from slopes with varied expositions influence other factors as well, including the plants’ physiological
processes. The oldest 100 stands are distributed on field exposition on the NE-SW axis (figure 4).
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Figure 4. Field exposition for the 100 oldest stands from Banatului Mountains

The most common field slope for the first 100 oldest stands from these mountains is of 21-30 degrees (figure 5).
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Figure 5. Field slope for the 100 oldest stands from Banatului Mountains

The slope acts closely with the exposition and altitude, influencing as such the environment conditions. As the
slope is higher, the percentage of atmospheric precipitations that reaches the soil increases, leading to a decrease
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of soil humidity on inclined slopes compared with smaller slopes. This also leads to landslides and erosion (Dinca
etal., 2019).

Common beech (Fagus sylvatica L.) is considered a species specific to temperate and humid climatic conditions,
being sensible to drought and manifesting a high degree of vulnerability under climate changes, especially on the
South and East limits of this areal (Popa et.al., 2015).

The research concerning common beech has shown that the major limitative factor from the studied areas located
at the inferior, South or East altitudinal limit is represented by precipitations (Dittmar et al., 2003; Fotelli et al.,
2009; Weber et al., 2013).

Altitude is also present among the analyzed stational characteristics.

Altitude is an important factor in the vegetation’s zonal distribution, causing changes in climatic and edaphic
factors. Once the altitude grows, the climate becomes colder and more humid which leads to a reduction of the
vegetation season. The altitude characteristic for theses stands varies between 900-1000 m (figure 6).
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Figure 6. Altitude for the 100 oldest stands from Banatului Mountains

The obtained data have emphasized some important aspects from both a national and international point of view.
For example, the most encountered #ypes of soils present in this area are amongst the most widespread soils from
Romania (Dinca et al., 2014; Crisan et al, 2017). As such, eutric cambisol and luvisol are well represented at a
national level while the results obtained from this study sustain some of their most important attributes that can be
further compared with other local or European areas. We mention here their predominance in mountain and
premontane areas (Sparchez et al., 2017), their well water supply (Dinca et al., 2018) and their richness in bacteria
and microorganism (Onet et al., 2019).

Relevant data were also obtained for the types of sites on which these old stands vegetate. The main types are
represented by “Mountain-premontane common beech stands of average reliability, eutric cambisol with average
edaphic mull” and Hill holm stands of average reliability, average edaphic preluvisol, eutric cambisol”. By
comparing these results with other studies, we can observe that the first site type is very similar with site
characteristics for the oldest stands located in the Southern Carpathians (Cantar et al., 2019). However, the location
influences the results and demonstrate that dystric cambisol soils (which are more acid) are characteristic for the
Southern Carpathians, while Banatului Mountains are represented by eutric cambisols.

4. Conclusions

The realizes investigations have resulted in identifying 394 stand elements for stands older than 200 years. In
addition, the surface occupied by old forests decreases as they advance in ages. Old stands (with an age superior
to the exploitability age, meaning the age when they can be cut) of over 120 years occupy a significant surface in
this area: 60.978 ha, namely 13% of the total forest surface from this area.

The oldest stand identified in this location is a common beech stand of 260 years, followed by 12 stands of 255
years and 3 stands of 250 years from Nera Forest District. In addition, 37 stands of 230 years were identified in
Nera, Caransebes and Baile Herculane Forest Districts

The oldest stands from this area are characterized by average towards high diameter and heights, by a relatively
uneved-aged structure and a normal consistency. They vegetate on fields with predominantly Northeast and
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South-West expositions, with slopes of 21-30 degrees, at an average altitude of 900-1000 m, on eutric cambisol
and luvisol and in average and superior reliability sites.These common beech stands from Nera Spring Natural
Reservation are considered goods with heritage value both for Romania as well as for the entire Europe.
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