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Abstract

The identification and description of types of forest ecosystems on smaller
geographical units, at the level of landscapes (landschaft), in order to establish the
ecological specificity within a certain territorial unit and the establishment of some
sustainable management measures, gives the forest typology a strong regional feature.
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INTRODUCTION

Forest typology evolved from the necessity of differenciating management
measures of the forests according to composition, structure, productivity, features of the
stands ie after their eco-systemical features.

Forest typology have a strong geographic features because different forest types
cannot be determined solely on the large areas where the repetability of some biocoenosys
is evident, determined according to some species which occupying a certain ecotop.

The aim of the study was to establish the types of forest ecosystems from the Low
Plain of Crisul Negru river and to esteblish the state of these ecosystems in order to fiind
the best management solution for a sustainable use but preserving and conservation of the
optimum biodiversity of the forest. The aim of the research was also the scientific
fundamentation very usefull both in forest management and in applied forestry in order also
to fiind the best management solutions for a sustainable use.

STUDY AREA - PHYSICAL AND BIO-GEOGRAPHICAL CONDITIONS

High piemontan plain situated in the center of the study area, with
average altitudes of 100-200 m., with increasing values eastward, is a
Pleistocene plain unit, largely folded, resulted from the connection of the
alluvial cones of the river flowing from the mountains and hills situated
eastward.

The connection between the plain and the hills is marked by a
morphological threshold of about 40-60 m.
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The provulial deposits from the plain are consisted of clay and silt
deposits. On these materials heavy and alternant hydric soils forms.

The relief in dominantly a plateau, slightly folded and fragmented by
some shallow, temporary brooks. The clays (red clays) are the base of
stagnic luvisoils on the slopes, planic and whitish soils on the plateau, with
a well balanced hydric regime.

The climate is warm, less humid as in the low hill unit (mean
average temperatures of 10°C, average rainfall quantities of 614.7 mm).

Within these natural conditions the plateau ecosystem is consisted of
turkey oak, pedunculate oak, sessile oak, hungarian oak, usually the mix of
two even three species, with the presence of the common hornbeam along
the small brooks. The soil indicators herbaceous and shrub layer is consisted
of Agrostis-Carex brizoides, Genista-Festuca heterophylla on the plateaus,
Glechoma-Geum and Arum-Brachypodium along the brooks.
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Fig. 1 The territorial repartition of the 7214 forest ecosystem type presenting the
percentage within the composition of hornbeam trees
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MATHERIAL AND METHOD

The description of the forest ecosystem was made based on collected
field data. In order to analyse the collected data were used different softwares
such as Excel, ArcGis.

The forest ecosystems were analysed according to location within
the sudy area; the features of the ecosystem type: surface area,
geographical paramaters (average altitude, altitude range); relief forms:
types, inclination of the slopes, slope expozition, lithology, soil types ans
subtypes, ecological limitative factors); the description of the stands, the
description of the herbaceous layer; the correspondance with: types of
forests, types of stations, plant associations, types of habitat, present state
of the stands and management measures (particularities): main features,
distribution accordin age classes, the source of main elements, natural
regeneration, productivity classes, manegement measures, variability and
succession tendency (forms of type, successional tendencies and forest
facies).

RESULTS AND DISSCUSIONS

TYPE OF ECOSYSTEM: 7214 turkey oak with common hornbeam,
hid and highly productive, with mull, developed on gley brown and
reddish-brown luvic soils, well balanced from hydric point of view, with
Arum-Brachypodium (the regional type on stagnic luvisoils).
Subtypes: 72141 highly productive subtype
72142 mid productive subtype
Spread: this ecosystem type is spread within the high plain and low hill
units - U.P.IIl - Padurea Gorunului, Soima, Fonau Gantei, U.P. IV -
Tinca - Topile, Dumbrava, Répa, U.P.V - Magura, Belfir.
The main features of the ecosystem type:
a. Surface: 655.1 hectars
b. Forest sites:
- mean altitude 193 m (mean altitude variation 130-280 m)
- relief: according to the shape — mid and low sectors of the slopes or
plateaus; according to the inclination — slightly or heavily inclined
slopes or flat surfaces; according to orientation — sunny, half sunny or
shady slopes on flat surfaces
- type of geological formations: sand, clay, gravel
- soil type and subtype: ordinary luvosoil, ordinary and molic
eutricambosoil,
- limitative ecological factors: during short periods of time excess water in
soil
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c. Compositions of the stands: Quercus cerris within the dominant
layer (in high proportion, sometimes even dominant); disseminate may
occur Quercus petraea ssp. polycarpa; Carpinus betulus within the dominant layer
with a coverage percentage of 30%, sometimes Acer campestre and Acer
tataricum.

d. Composition of the wunderwood: Crataegus monogyna,
Ligustrum vulgare, Rubus hirtus. The underwood is developed according to
the degree of shading of the higher layer, with a degree of coverage
between 10-25% of the area. Carpinus betulus, Quercus cerris, Acer
tataricum and Acer campestre are represented also within the underwood
with a degree of coverage between 30-50% of the area.

The underwood is well developed with a degree of coverage between
60-70% of the area.

e. Composition of the herbaceous layer: Brachypodium
sylvaticum, Polygonatum latifolium, Galium mollugo,Scrophularia nodosa,
Melica uniflora, Viola reichenbachiana, V. oficinalis, Vincetoxicum
hirundinaria, Geum urbanum, Fragaria vesca, Lysimachia nummularia,
Carex pilosa. Mai pot fi intlnite: Myosotis sylvatica, Cruciata laevipes,
Euphorbia amygdaloides, Calamagrostis epigeios, Festuca heterophylla,
Lapsana communis, Poligonum hydropiper, Acinos arvensis.

In some cases Genista tinctoria could be also found within the study
area.

The herbaceous layer could cover 10-20% depending on the degree
of shading.

Correspondence with:

- type of forests': 7515 — mid productive hill mixed hardwood-

turkey oak stands (m); 7516 - mid productive hill mixed hardwood-

turkey oak stands (s) 7522 — plain mixed hardwoof stands (s); 7525 -

plain mixed hardwoof stands (m);

- type of forest sites’: 7.4.1.2. — hilly with oak stands Ps(m), typical

luvisoils and redish luvisoils, mid and highly edaphic;

- plant associations®: Querco cerris - Carpinetum (Boscaiu et all. 1966);

- type of habitats*: R4152 - Turkey oak stands belonging to dacian

Province (Quercus cerris) and common hornbeam (Carpinus betulus)

mixed with Digitalis grandiflora.

! Forest types are defined according to N. Doniti et al., 2005.

% Types of stands are defined according to F. Danescu, C. Costichescu, Elena Mihail,
2010.

3 Plant associations are defined according to N. Donita et al., 1990, the new types of
ecosystems according to V. Sanda, A. Popescu, D. 1. Stanciu, 2001.

* Types of habitat are defined according to N. Doniti et al., 2005.
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g. The structure of the stands: in fig. 1 is presented the distribution
of the number of trees according to the diameter, fig. 2 presents the vertical
and horisontal structure of the stands from u.a. 121A, U.P.IV. The
composition of the stand is the following: 9Ce 1Ca disSt, 100 years old,
number of trees/hectar: turkey oak — 204, common hornbeam — 28, common
oak — 4.
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Fig. 1: The distribution of tree number per hectar, according to diameter categories and
species within 121A, U.P.IV Topile area
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Fig. 2: The diagram of vertical structure (left) and plan projection of the canopy (right) for
test plot of 2500 sqm, using SVS software, 3.36 version, within u.a. 121A, U.P.IV Topile
area
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Fig. 3 Turkey oak and common hornbeam with Arum-Brachypodium, within u.a. 121A,
U.P.IV Topile area,(sources - P.T. Motiu)

h. Distribution according to age intervals: 6-10 years - 5%; 11-20
years - 24%; 21-40 years - 38%; 41-80 years - 38%.

i. The source of the main elements of the stand: turkey oak —
natural seeding 26%, sprouts 57%, afforestation 17%; common hornbeam —
natural seeding 28%, sprouts 72%.

j- Production classes of the main species of the stand: turkey oak
III/IT; common hornbeam III/TV.

k. Natural regeneration through seedind: the turkey oak and the
other species (ex. field maple) are regenerating very well, the common
hornbeam is even abundant. The oak (artificially introduced) regenerates
with difficulty because of the seeds of the other species; The sessile oak
regenerates well giving evidence of high competitiveness. The intense
shading of the common hornbeam lead to the rapid elimination of the seeds
of the installed oak species.

1. Indicated composition: 4Go 2Ce 2Ci,Pa,Fr 2Ca,Sb.

m. Management measures on age intervals: 0-5 years — the
cleaning of the natural regenerations and/or carefully made plantations; 6-10
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years — the protection of the vigurous of turkey oak and sessile oak trees and
cleanings of the other species if it is possible, favoring mainly the field
maple to the detriment of common hornbeam. It is absolutely necessary the
preservation of secondary (help) species such as field maple, common
hornbeam, tartarian maple in order to creata a sublayer; 11-20 years —
proportioning the mix according to the desired composition through
cleanings; 21-40 years — the selection of the reproduction sessile oak and
turkey oak trees and the removal of mainly the common hornbeam; 41-80
years — the continuatin of preservation of reproduction trees mainly through
cleanings around them, keeping close the rest of the stand; over 80 years -
hygiene cuts.

n. Other management easures: the introduction within the
regenerated composition of the sessile oak and other mixed species (ash,
sweet cherry). The stands from sprouts will be gradually converted through
natural regeneration (if the trees are at fructification) or recovery. It is
recommended the replacement of the unindicated ecological species (acacia,
red oak, black pine, spruce) with native species well adapted to local
conditions. The only exception is the duglas, which, in pure stands, during
favourable conditions, could have excellent growth rates and a very good
quality of the wood (Motiu, 2004). It is recommended to keep under controll
the common hornbeam, the poplar and the acacia, which, in terms of
favourable conditions are supposed to eliminate the turkey oak and the other
mixed species. Are required to assist natural regeneration works during the
fructification years within the main species (sessil oak, turkey oak) in order
to promote them in the future.

0. Variability and successional trends (forms of type, succesional
tendencies and forest facies): there are two types of facies, the typical one
and the facies with sessil oak ans also a transition facies towards 5724
ecosystem type — turkey oak sessil oak mixed with common hornbeam and
Glechoma-Geum. Forest facies: with oak (mixed in groups with a degree of
covering of 30-40%); after the introduction of the oak on sunny or partially
shady slopes (in some cases of the sessil oak on partially shady slopes) it is
made the artificial succesion towards the 6925 forest ecosystem type —
mixed oak, common hornbeam with Arum-Brachypodium.

In many cases the common hornbeam covers 60-70% (in some cases
even 80-100%) of the total composition, tending to eliminate the turkey oak
thus occurring sequence towards the dominance of the common horbeam.

p. Observations: although the natural conditions are favorable
within this forest ecosystem type one could notice the scarcity of the
herbaceous species. The cause is given by the high density of the trees (0.9-
1), the presence of the lower storey (in most cases), with a degree of
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coverage up to 30% and the presence of the underwood with a degree of
coverage up to 60-70%.

One could notice the fierce competition between the turkey oak and
the mix and helping species after which the sequence of causes, more or less
natural, occurred in favor of the turkey oak.

CONCLUSIONS

This priority of this period is to establish types of forests on small
geographic units, at the level of landscapes, the typology having thus a
strong regional feature.

We tried, within this research, to establish ecosystem-based forest
type existing in a territory smaller but representative for the high plain units
within Tinca Forest District, to state the current status of types and propose
appropriate management measures to bring forest types as close as possible
to the natural state.

The typological research using GIS tools is usefull in practical
forestry, being the base for sustainable forestry. The variability of general
conditions (climatic, geologic) is very high and this variability induces a
high variability of forest types. Each geographical unit, either it is about
zones — subzones, levels-sublevels, regions-provinces have distinct features
which causes the existence of some inventory of types, with strong regional
features.
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