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Abstract

The purpose of the present paper is to highligkt lydrologic role of Alnus glutinosa - the blaalkler, which is

spread in two stands within the hydrographic basirRaul Mare — Cugir. As they are pure stands, nmeastands
made of the same species (alder) and equi (trettstiveé same age), they serve as a typical exanfehomogenous
statistical collectivity. In the P.U. Ill Raul Marehe forestry formation “alders made of black aftes covering a

surface of only 1.2 ha out the total area of forestd, situation that leads to significant amouotssludge collected
from the entire hydrographic network and the hydaginic basin taken into study.

Within the present study, 2 administrative unitsenselected, covering 1.2 ha surface within theeBtry District of

Cugir — P.U. Ill Raul Mare where one establishepl@ts, 4 in each administrative unit, and measunetimeere carried
out on a total number of 220 trees. Within the Hnanistrative unit, 84 trees were measured, predamily from the
quality class IV, having diameters between 12 addh and heights between 14.2 and 19.2 m, whilinwibe 41E

administrative unit a number of 136 trees were raests being in the majority in the same qualityssldV, with

diameters between 8 and 34 cm and heights betw2&rafhd 13.5 m.

Keywords: black alder, hydrographic network, hydgit role, reinforcement.

1. INTRODUCTION

,vegetation, and especially the forest vegetatisrthe most effective mean of mitigating torrential
floods and, implicitly, of fighting soil erosion.oMever, until the vegetation is brought into the
position of effectively fulfilling its hydrologicable, the objetives endangered by floods must be
protected, a goal that is achieved by means of dtgdhnical works. The latter are used for
landscaping the basin slopes or river beds and esent important components within the
development complex ", said the remarkable scieatid illustrious foresteGtelian Munteanu, in
1982.

In the last decades, due to the technological psmgithe need for water has become more and more
acute. Thus, one can also explain the magnitudineofresearch on the hydrological role of the
forest and, in particular, those related to thelstaf the hydrological parameters of the forest:
interception, leakage, infiltration, evapo-tranaion. So far the results obtained have revealad th
the values of these parameters are influenced\mralefactors, such as: climate, geomorphological
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conditions of the hydrographic basins, the surimemagement in the basin etc. The above factors
are also variable, some of them on rather smathses, which has led some researchers to have
reservations about the possibility of generalizihg results obtained by various researchers
(Clinciu and Lazar, 1997).

The purpose of this paper is to highlight the hiacal role ofAlnus glutinosa- the black alder,

on the surface of two stands within the hydrologbzesin of the Raul Mare Cugir. As they are pure
stands, meaning stands made of the same spedles) (@ahd equi (trees with the same age), they
serve as a typical example of a homogenous statlisibllectivity.

2. MATERIALS AND METHODS

The torrential and land degradation processes peduportant disruptions and imbalances both
from the ecological point of view and in human watyi and life, even leading to catastrophes with
human casualties. The main determinant factor eftdirential processes is the disturbance of the
hydrological regime of the watercourses. This disnce alters the protection functions against the
superficial runoff and the accelerated erosionhef plant cover, as well as the degradation of the
physico-biological functions of soils, as a resaft the exploitation processes of the natural
resources in mountain and hilly areas, in partictiough unreasonable exploitation and wild
destruction of forests.

The management of the torrential hydrographic lsadim the hydrological sense of the notion,
consists in applying, on the surface of the basihg, set of organizational measures, of biological
agro-technical, forestry and hydrotechnical workis the main purpose of water and soil control
(Munteanu, 1975). One should underline the fact thehieving the hydrological balance is
inconceivable without achieving the ecological baka in the basin. These two forms of
equilibrium are associated, are concurrently peréat and condition each other. Besides the role of
soil conservation and protection against erosiba, forest vegetation installed on degraded land
also has the role of continuous soil improvement.

The study of scientific literature for the specipecies in our country indicated the lack of
information on the evaluation of the hydrologicaldabiometric parameters of trees, both at
individual, population and species level, the maweas these stands have an intra-zonal character
and present distinctive peculiarities influencedhwy site conditions.

Having in view the conditions of the current forgstwhen a great emphasis is placed on the
ecological reconstruction of calamity stands aredftrmation of stable stands, achieving this goal
requires not only the use of high productivity specbut also of species with a lower economic
value, but which, through their role, provide aajez stands’ stability.

If these aspects show the ecological role of tlaelbhlder, its economic importance must not be
neglected. In recent years, the European marketsnareasingly looking for black alder veneer
furniture, and it also has other uses in the vél&puseholds and finally being used as firewood
(Chichifoi, 1996).

Within the present study, 2 administrative unitsevgelected within the Forestry District of Cugir,
more precisely from P.U. Ill Raul Mare. One estsiidid 8 plots, 4 in each administrative unit, and
measurements were carried out on a total numh22®trees.

3. RESULTS AND DISCUSSIONS

For the sampling of the trees used within the prestudy, pure black alder stands were selected,
located in similar topo-climatic conditions, regeated from shoots. One also took into account the
aspect of accessibility in the area. The standimgagart at the study have the composition of 10
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Ann and a consistency of 0.7. In the study squase included trees of all categories, according
to the Kraft classification.

Within the 1B administrative unit, 84 trees wereaswged, predominantly from the quality class IV,
having diameters between 12 and 42 cm and heighttsekn 14.2 and 19.2 m. In the 41E
administrative unit a number of 136 trees were mestk being in the majority in the same quality
class 1V, with diameters between 8 and 34 cm amghtebetween 12.7 and 13.5 m.

In each of the two layout units, one establishaireular control samples, with a radius of 12.62m
and an area of 500 m? and measurements were maglawnber of 220 trees. One determined the
diameter at a height of 1.3 (d), the total heighth), the pruned heighte), the visually assessed
quality class, the diameter of the crown and thaftpositioning, and the procedure specific to each
measurement was described below.

From a typological point of view, both administvaiunits are classified in the site type 5.2.4.1.
(Hilly European beech stand Bi, low brown edaplaio)l forest type 4333 (European beech stand
mixed from the hilly area withuzula luzuloidegi) ). The solil type is part of the Cambisoil das
the brown type, the typical subtype 3305. In teohaltitude, the values are situated between 470-
530 m with an average inclination of 17°.

The following table summarizes the analytical dadan one of the eight surveyed areas taken into
study with the values and items recorded.

Table 1.Quantified elements of treesfrom sample area 1, plot 1B

1-1B
No. Diameter Height Quality class Pruning
1 18 4 0.3
2 22 3 0.4
3 24 4 0.4
4 36 2 0.5
5 26 16.3 3 0.2
6 28 18.2 3 0.4
7 32 4 0.3
8 30 17.5 4 0.5
9 20 4 0.3
10 14 4 0.2
11 26 14.3 4 0.4
12 28 18.2 3 0.4
13 32 3 0.6
14 36 18.9 4 0.5
15 32 4 0.4
16 38 3 0.6
17 24 15.7 4 0.3
18 28 17.6 4 0.3
19 30 4 0.4
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The distribution of trees by diameters in the stataken into study was done using the frequency
function, where one considers the average diansetdrthe dispersion of the individual values

around this diameter. Theverage arithmetic diamet(d) is calculated as the average of all tree
diameters within the stands and for diameters grduim categories of diameters, it shall be
calculated using the general relationship:
J— Xd;n,
N
where:
N — total number of trees,
d; — categories of diameters in the stands,

n; - number of trees for the diameter class i.

The stand with this diameter is called the averag#hmetic tree. The position of the average
arithmetic diameter depends on the shape of tlrguémcy curve. In the case of a symmetrical
distribution of the frequency curve, the averagtharetic stand is 50% one and overlaps with the
average stand for the maximum frequency. Due to @begmmetry of the frequency curve

encountered in reality, the average arithmetic di@mis of less practical importance, but is
indispensable for statistical calculations (Giurgnd Decei, 1997).

The following table presents the average diametkutated for the stands inventory.

Table 2. Average diameter calculation

d; (cm) n di x d dd ()
8 11 88
10 12 120
12 22 264
14 21 294
16 26 416
18 19 342
20 11 220
22 18 396
24 11 264 _ Ydn,
26 12 312 d=—
28 18 504
30 8 240
32 14 448
34 5 170
36 6 216
38 3 114
40 1 40
42 2 84

Total 220 4532 20.6
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Within the studied stands one measured the hefghts part of the inventory trees. These heights
were determined using the Suunto hypsometer. Thasumements were carried out during the
spring period, after the trees’ budding and lastetil the crown was fully developed, so that trees’
top could be well observed. The pruned height eftthes was visually appreciated as the distance
from the base of the tree to the height of theknwhere the first branches forming the crown were
inserted (expressed as a percentage of the tagithaf the trees). The height of the crown was
determined as a difference between the total hefytite tree and its pruned height. The heights of
all measured trees were graphically representenyusie frequency of heights on categories of
diameters, also drawing the compensated curveedii¢ights (Giurgiu et al., 2004).
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Figure 1. Curve of heights drawn through the middle of the correlation field
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Figure 2. Curve of heights drawn based on the average heights on classes of diameters
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As a consequence of the tree differentiation anel tduthe need for their grouping into distinct

differentiating units, which are the basis for &irg interventions, one reached to numerous
numerical or functional classifications regardihg telative position occupied by trees in the stand
Out of the many classifications of the coenote pesition, for the characterization of the studied

stands one took into account the most frequensifieation, namely that proposed by Kraft. The

classification makes a connection between dominandegrowth, each of the 5 constituted classes
being composed of trees with equal growth poteniiaé data regarding the distribution of trees on
Kraft coenote classes within the studied perimatempresented in Figure 3.
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| | |
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Figure 3. Distribution of trees on Kraft classes

The registered data indicate that each positioledschas its own structure in relation to tree
diameters, the variability of diameters within eatdiss being restricted. Between Kraft's positional
classes and the categories of diameters is ndt eofucordance, trees from the same diameter class
may be framed in 2 or more Kraft classes, so iaspossible to use the thickness categories for
determining the Kraft classes. However, it can &id svith sufficient certainty that thin trees fall
into the lower coenotic classes, and thicker traes often found in higher Kraft classes. The
structure of stands by positional classes is mimsety correlated with the distribution of trees on
height classes, which is explicable based on the gbthe height in the occupation by trees of
different coenotic classes.

4. CONCLUSIONS

In the case of the black alder stand taken intdystthe distribution of the number of trees by
categories of diameters shows a typical pattera florest with an uneven-aged structure.

In the case of tree distribution within the standelation to the positional classes of trees,déia
obtained indicate that between the Kraft posititasges and the categories of diameters is not a
complete concordance, the trees in the same cgtefaiameters being able to be classified into
several Kraft classes, therefore it is possibleg®e the categories of thickness in order to determi
the Kraft classes.
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It is recommended, as in the torrential valleys nghthis phenomenon is strongly highlighted, to
intervene with works for bank reinforcement, througack-alder afforestation and on the thalweg
for the retention of alluvia, with transversal werk

The introduction of the black alder for the statation and reinforcement of the torrential
formations would be a real success, as it can bae $®m the data obtained from the study
conducted in the hydrographic basin of Raul Mataigir, Alba County.
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