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SILVICULTURE

RESEARCH CONCERNING THE
FREQUENCY OF STEM ROOT-SWELLING
AT BEECH TREES
R. CÂMPU1

A. CIUBOTARU1

Abstract: Aspects concerning the frequency of root-swelling at beech trees
of pure stands from Tărlung area are presented in this paper. The research
was aimed at identifying factors which determine the emergence and the
variation of the frequency of root-swelling at beech trees. The results
obtained have showed that the main factor responsible for the emergence of
root-swelling at beech trees is age.

Key words: root-swelling, European beech.
1. Introduction
Root-swelling represents the abnormal
thickening of stem basis and it is a
consequence of the exaggerated development
of the root. It appears mainly in tree stands
installed on wet or unstable soils and it is
caused by efforts to support the own
weight or by resistance against wind when
trees are plucked out of the ground [3].
Drăghiciu (2005) defines root-swelling as
a defect common to old age, big trees from
sites with deep soils and small slopes
where trees develop and accentuated
swelling of stem basis in order to be able
to support their entire wood volume.
2. Research Method
The research has been conducted in
twenty-one experimental sites from pure
beech tree stands of the second and third
production classes, relatively uneven-aged,
situated in Tărlung area. The experimental
sites have an altitude between 850 and
1250 m and land inclination categories
situated between 150 and 30 degrees. 1238
1

trees have been analysed and the following
features have been measured: root-swelling
and diameter at 1.30 m. The division of the
trees according to age classes has been
based on samples taken with the help of
Pressler’s borer from one hundred trees of
different diameters. Thus, trees with
diameters below 30 cm have been included
in the age class of 80 years; trees with
diameters between 30 and 38 cm have
been included in the age class of 100 years;
trees with diameters between 40 and 58 cm
have been included in the age class of 120
years and trees with diameters over 58 cm
have been included in the age class of 140
years.
The stands being relatively uneven-aged,
their age was considered a weighted
average between the number of trees and
the age of each stand item. In order to
process the data statistically the multiple
linear regression method has been used.
The measurement of root-swelling has
been done according to STAS 4667-89 [4]
concerning
the
terminology
and
measurement of defects which stipulates
the existence of two types of root-swelling:

Dept. of Forest Management Planning, Transilvania University of Braşov.
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round root-swelling, i.e. the round swelling
of the transversal section of round wood
and stellar swelling, i.e. lobed swelling of
the transversal section of round wood.
In order to estimate the swelling, the
diameter of the transversal section from
wood basis (D) and the diameter of the
section situated at 1 m (d) (Figure 1) have
been measured. Root-swelling was
expressed in percents by means of the
following:

Lb =

D−d
[%],
L

(1)

L=1m

d

Stump
level

D

Fig. 1. Root-swelling measurement

3. Results Obtained
Root-swelling is important because of its
frequency, in this case 68% of the studied
trees present this defect. Root-swelling is
not in the category of wood defects which
downgrade round wood.
This defect makes wood felling and
processing harder leading to wood loss and
increased energy usage [1].
In Figure 2 the variation of the frequency
of trees with root-swelling according to
age classes is presented.
An uneven frequency of trees with rootswelling according to age classes is
noticed. Moreover, the variation of the
frequency of trees with root-swelling
follows a second degree polynomial curve,
with the minimum at the age class of 80
years and the maximum at the age class of
140 years. The fact that the frequency
curve of trees with root-swelling is very
close to a second degree polynomial curve
is also indicated by the determination
coefficient (R2 = 0.98).
If at the age class of 80 years the number
of trees with root-swelling is 4%, at the
age class of 140 years it reaches 100%.
Due to big volumes at old ages, trees
form counter forts meant to enlarge stem
basis in order to be able to support their
entire weight.
Next, the evolution of the frequency of
trees with root-swelling according to the
diameter measured at 1.30 m has been
studied. This evolution is presented in
Figure 3.
Out of the 1238 trees studied up to the
diameter class of 28 cm none of the trees
presented root-swelling which would
exceed the height of the stump. Within the
diameter classes of 28 cm and of 42 cm the
frequency of trees with root-swelling
grows almost linearly from 6% up to 94%.
Within the diameter classes of 44 cm and
58 cm, the frequency of trees with rootswelling varies between 85% and 100%, and
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The variation of the frequency of trees with rootswelling according to age-classes
with root swelling (%)

The frequency of trees

100

120; 92%

140; 100%

90
y = -0,0213x 2 + 6,345x - 369,7
R2 = 0,98

80
70
60
50

the curve of the
frequency of trees
with root-swelling

100; 46%

40

Poly. (the curve of
the frequency of
trees with rootswelling)

30
20
10

80; 4%

0
80

100

120

140

Age Class

Fig. 2. The variation of the frequency of trees with
root-swelling according to age classes

root-swelling (%)

The fequency of trees with

The variation of the frequency of trees with rootswelling according to diameter classes

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
0

The curve of the
frequency of trees with
root-swelling

28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70

Diameter Classes

Fig. 3. The variation of the frequency of trees with root-swelling
according to the diameter at 1.30 m
at diameters bigger than 60 cm all trees
present root-swelling, the frequency being
steady of 100%.
Considering the above mentioned details
and the way trees have been studied on age
classes it can be said that root-swelling

appears at beech trees after the age of 80
years. Between 80 years and 110 years the
frequency of root-swelling grows linearly
from 4% to 80%, between 110 years and
130 years it varies between 80% and 100%
and after the age of 130 years all trees
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present root-swelling.
The research also tried to determine the
factors which influence the variation of the
frequency of trees with root-swelling in the
twenty-one sites. Thus, altitude, land
inclination, production class and stand age
have been considered. The statistic method
used was multiple linear regression.
Calculations have showed that altitude,
land inclination and production class do
not influence very much the variation of

the frequency of trees with root-swelling
(calculated t < theoretical t). As a result
these three variables have been eliminated
from the study according to the statistic
calculation model adopted. The only
variable maintained in the study and which
influences the variation of the frequency of
trees with root-swelling is the age of the
stand.
Table 1 presents the final results after
applying the multiple linear regression.

Table 1
Regression table for the variation of the frequency of trees with root-swelling
SUMMARY OUTPUT
Regression Statistics
Multiple R (r)
0.895
R Square (R2)
0.802
Adjusted R Square
0.791
Standard Error
9.267
Observations
21,000
ANOVA
df
Regression
1.000
Residual
19.000
Total
20.000
Coefficient
Intercept
X (age of the stand)

-128.810
17.627

SS
6598.674
1631.612
8230.286
Standard
Error
22.965
2.011

The simple correlation coefficient (r = 0.90)
indicates a strong positive correlation
between the frequency of trees with rootswelling and the age of the stand. The
determination coefficient (R2 = 0.80)
shows that the variation of the frequency
of trees with root-swelling is 80%
explained by considering the age of the
stand with only 20% of the variation being
due to other factors.
In order to reject the void hypothesis the
significance of the regression has been tested
with the help of the Fiser test, Fexp = 76.84
being bigger than Fteor = 4.38, at transgression
probability α = 5% and at n-k-1 (19) and k
(1) degrees of freedom. Therefore, the void

MS
6598.674
85.874

Fexp
76.841

Significance F
0.000

t Stat

P-value

Lower 95%

-5.609
8.766

0.000
0.000

-176.876
13.418

Upper
95%
-80.744
21.835

hypothesis is not valid, the regression being
globally significant. The trust interval of
the stand age coefficient is ±4.209.
The significance of the coefficient of the
regression equation has been tested with
the t test, only on the left side, at the
transgression probability 5%, 1% and 0.1%
(Table 2).
It can be noticed that the experimental
value of t is bigger than theoretical t at the
transgression probability of 0.1%, the age
of the stand strongly influencing the
variation of the frequency of trees with
root-swelling.
Considering the above mentioned details
it can be said that the variation of trees with
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The significance of the coefficient of the variable in the regression equation
Characteristic

Coefficient

Free term
Age of the stand

-128.810
17.627

Theoretical t
5%
1%
0,1%
f = 19 freedom degree
-5.609
2.093
2.861 3.883
8.766

Experimental t

Table 2

Significance
***

*

significant, **distinctly significant, ***very significant.

root-swelling according to the age of the
stand occurs in accordance with the
following regression equation:

y = −128.810 + 17.627 x ,

(2)

where, y represents the frequency of trees
with
root-swelling
expressed
in
percentages and x represents the age of the
stand in years.
It can be said that root-swelling is an
adaptation of trees to old age conditions.
As far as the size of root-swelling is
concerned, as a result of the measurements
made in the twenty-one experimental sites
it has been noticed that this is on average
6.2% for trees with root-swelling from the
age class of 80 years, but it can vary
between 4.5% and 9.5%; for the age class
over 100 years the average size of rootswelling is 9%, the limits of variation
being 5.3% up to 12.6%; for the age class
of 120 years the average value of rootswelling size is 11.2%, the limits of
variation being 8% and 15.6% and for the
age class of 140 years the average value of
root-swelling size is 17.2%, the limits of
variation being 9.3% and 30%.
Likewise, it has been noticed that stellar
root-swelling appears at beech trees over
120 years.
4. Conclusions

Root-swelling is not a defect which
downgrades round wood but it is important
because of its great frequency at beech
trees. It has been noticed that 68% of the

beech trees studied presented rootswelling. Moreover, an uneven frequency
of trees with root swelling according to age
class has been noticed. The variation of the
frequency of trees with root-swelling
follows a second degree polynomial curve,
with the minimum at the age class of 80
years and the maximum at the age class of
140 years.
As far as the factors which influence the
appearance and development of rootswelling, are concerned it has been
established that between frequency and the
age of the stand there is a positive
correlation.
The research conducted for the
establishment of the link between the
frequency of root-swelling and the
diameter of trees measured at 1.30 m
showed that up to a diameter of 28 cm
none of the trees studied presented rootswelling, and at diameters over 60 cm, all
trees present root-swelling.
The measurements made in the twentyone experimental sites allowed the
determination of the average values of
root-swelling according to age classes.
Thus, at the age class of 80 years the
average size of root-swelling is 6.2%, at
the age class of 100 years the average size
of root-swelling is 9%, at the age class of
120 years the average size of root-swelling
is 11.2% and, at the age class of 140 years
the average size of root-swelling is 17.2%.
As a result of this research it can be said
that root-swelling constitutes an adaptation
of trees to old age conditions and to
rooting conditions.
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A METHOD FOR EVALUATING THE
STRUCTURE EFFICIENCY OF THE
FORESTS WITH SPECIAL RECREATIONAL
FUNCTIONS
M. HANZU1

F. PASCOA2

Abstract: The efficiency of the forests with special recreational functions is
difficult to be evaluated. In this article we briefly describe a method that can
be used for an objective evaluation. The method is based on: (i) cognitivepsychological method and (ii) cluster analysis. A possible application is in
the management of the forests with special recreational functions.
Key words: stand structure, recreational function, objective evaluation.
1. Introduction
It is known that the science of forestry is
a complex amalgamation of biological,
physical, managerial, social, and political
sciences [7]. Except, perhaps, the biological
and the physical aspects, which are somehow
independent, all the other three aspects
should be interconnected. Consequently,
since the forest is a very complex system,
the science that deals with the forest has to
have a systemic approach.
According to Romanian legislation forests
are categorized in two major groups according
to their main objective namely: I - forest
areas with special protection function; II forests with production and protection
function.
The EU Forestry Strategy emphasises the
importance of the multifunctional role of
forests and sustainable forest management
and identifies a series of key elements
upon which its implementation is to be
based [8]. The forests with special
recreational functions represent 6% of the
1
2

total forest area [9].
In this article we present a method of
making an objective evaluation of the
recreational effect of these forests.
Further on, structure refers to the manner
of a system internal organization which gives
to the system its specificity. The forest
represents an inhomogeneous macro system.
That is why for managing the forest, it has
to be divided into units, respectively in
homogenous systems, called forest stands [2].
By the structure of a forest stand we
understand its elements and the existing
connections. Although these interactions
are continuously changing they are decisive
for the whole system by providing its
integrity and functionality [3].
It is known that the architecture of the
forests of a region and times is the natural
consequence of the silvicultural system
applied in the past [1]. Therefore, when the
management plan of a forest with
recreational function is adopted, the effect
of the forest as well as the aesthetic needs
of the general public should be considered.
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2. Description of the Method
A very difficult task to achieve, in
developing a forest management plan, is to
make an objective financial evaluation of
the aesthetic forest landscape benefits. The
forest landscape can be characterized by
the structure of the forest. It is known that
the structure of a forest stand is described
mainly by tree-related indicators such as:
the age of the trees; the diameter of the
trees; the height of the trees; the form
factor of the trees; the wood volume of the
trees; the increment of the trees; the crown
dimensions of the trees; the Kraft class of
the trees; the quality of the trees; the
consistency of the stand [2], [3], [4]. The
structure of a stand can be satisfactory
characterised by the indicators mentioned
above.
Even if an exact financial evaluation of
the benefits of a forest with the main
function of protection cannot be made, it is
important, at least, to know an ordinal
evaluation of these benefits in case the
decisions shaping the future forest
structure will change the present situation.
Due to the fact that economic values are
involved in the management of any forest,
the necessity for an objective basis of
evaluation of the structure efficiency
emerges.
The method presented here is based on
the method used for studying landscape
perceptions and preferences for a better
conservation policy.
Landscape perception is defined as the
capacity of the people to recognise
particular distinctions and similarities
among
landscapes.
The
landscape
preference is defined as the way an
individual reacts when he perceives the
landscape. Identifying landscape categories
of perception makes it possible, to list the
main distinctions and the similarities that
individuals
establish
by
involving
themselves visually and psychically in the

scenery [6]. Further on, the distinctions
and the similarities of landscapes will be
called attributes.
The method recommended for such a
study is the so-called cognitivepsychological method which is based on
immediate reaction to visual input. The
great advantage of this method is that it
avoids verbal descriptions, which could
eventually create biased data. This
approach presupposes that first, it is
important to investigate if the respondents
distinguish the effects on the forest
structure of different management options
and then to see if they have certain
preferences for a certain forest structure.
The material used should be formed of 3035 photographs that are taken in forest
stands with different forest structure. The
respondents will be asked to rate the
photographs in a 5-point preference scale.
The respondents will be also asked to
answer a few questions in order to make
possible a stratification of the data. For this
a questionnaire will be prepared.
The perception of the forest stand
structure is influenced by many factors that
are impossible to predict for each
individual. Anyway, the ability of the
people to recognize particular distinctions
and similarities of the forest stands
structures and to react in a “normal” way
leads to perceptions categories. A certain
reaction of an individual regarding an
object (picture in this case) is caused by
the multiple attributes that the considered
object contains.
The cognitive-psychological method
identifies perceptual categories by using
preference ratings given by the participants
to each of the photographs. The
classification that will be obtained is rather
an ordinal one than an absolute one, since
the scale used is a five point one, so the
distances between the photographs in the
one-dimensional space of preferences
could not be measured accurately [5]. Even
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so, this scale will enable us to establish
correlations between preference ratings for
each pair of scenes among all the
respondents. Also, the five point scale
should be adopted due to practical reasons
in the data collecting process. In this way
of establishing pair-wise correlations for
the preference ratings we can identify
which scenes are perceived as similar. A
perceptual category is one constituted by a
group of scenes strongly internally
correlated internally and weakly correlated
with other scenes. After the procedure of
obtaining vectors of correlation for every
single pair of the used photographs, the
scenes with similar vectors of correlation
coefficients will be grouped by cluster
analysis. Before grouping the scenes in
perceptual categories, according to the
vectors of correlation, it will be convenient
to establish a typology of scenes, based on
forest stand structures variables for surveying
the perceptions independently from the
result of the cluster analysis [6]. Based on
the tree diagram, obtained from the cluster
analysis, the task of finding relevant
attributes for forest stand structures will be

feasible. An analysis of the attributes able
to explain the categorisation of the scenes
should be done further on.
A questionnaire has to be designed for
studying perceptions and preferences of
the forest stand structures. One of the
compulsory questions for the respondents
will regard the reasons of placing two of
the scenes first and two of the scenes
among last preferences in the 5-point
preference scale. This question will be
extremely helpful for identifying the
perceived attributes. For conducting such a
study, it is necessary to use statistical
software.
The perceived categories will be seen in
the tree diagram. An example of such a
tree diagram from where the perceptual
categories can be observed very clearly is
presented in Figure 1. Tree main categories
and five subcategories of perception can be
clearly distinguished here. This figure is
from a case-study for a particular region of
R.S. Brazil.
Based on the perceived attributes,
preference models for each forest stand
structure can be developed further on.

Tree Diagram for Variables
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Fig. 1. Tree diagram [5]
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3. Discussions, Implications and
Conclusions
Even if this approach for evaluating the
benefits of a certain forest structure was
designed for improving the Contingent
Valuation Method scenarios for landscape
changes the method can be used with
satisfactory results for evaluating the
efficiency of the forests with special
recreational functions. Overall, this article
shows the possibility of using the general
public as an active actor in the decisionmaking processes for the management of
the forests with special recreational
functions. An important general consequence
of such a process is the optimization of the
decision regarding the future stand structure.
The second important conclusion is that
the most appreciated stand structure can be
established with possible applications in
shaping the management system of the
forests with special recreational functions.
Possible applications for such a study are
the development plan of a sky resort or the
development of mountain tourism in
general.
In order to obtain pertinent data for such
a research the questionnaire should be
properly designed.
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CONTRIBUTIONS TO CLIMATOLOGY OF
HIGH-ALTITUDE SPRUCE STANDS
Viorela HUBER1
Abstract: The paper presents the climatic data resulted from climatological
researches carried out during the period 1962-1996 in Braşov Mountains, at
three representative levels of spruce stands:
- lower altitudinal limit of spruce stands;
- upper altitudinal limit of closed spruce stands, at the transition to spruce open
woods;
- upper limit of spruce open woods to subalpine.

Key words: Norway spruce (Picea abies L.), spruce stands, phytoclimatic belt.
1. Introduction
Under the conditions of major
altitudinal belts of the Carpathians,
bioclimatic classification on altitudinal
belts represents a problem of large
interest, considering the climatic changes
that call for a differentiated silviculture,
on phytoclimatic levels.
Mountainous peaks, at different levels in
the troposphere, are always under the
influence of some distinct conditions,
characterized by a dynamism of weather
parameters and, consequently, by specific
values of the climatic elements.
In the Romanian Carpathians, the levels
of vegetation generally succeed one another
with a more obvious regularity than in other
mountainous regions.
As part of this natural stratification, the
altitudinal belt of spruce stands represents
that geo-phyto-climatic “belt” where the
Norway spruce (Picea abies L.), becoming
“exclusivist”, forms this mountainous
ecosystem, not because it would find here
optimum climatic conditions but because it
benefits from that climatic suboptimum
1

and it comes first in the competition with
the other hill and mountain species that
accompanied it until here (beech, fir tree,
elm, sycamore etc).
In our mountains, the altitudinal belt of
spruce stands is quite well represented, the
lower limit being at about 1000 m in Eastern
Carpathians, at 1250-1350 m in Curvature
Carpathians and at 1250-1400 m, in Western
Carpathians and Apuseni Mountains. The
upper altitudinal limit of spruce stands is at
about 1500-1700 m in Eastern Carpathians,
at about 1750 m in Curvature Carpathians
and between 1750 and 1880 m in Western
Carpathians, these altitudes usually
coinciding with the pre-subalpine limit of
the forest in our country [1], [4], [5].
Just like other levels of vegetation,
sometimes even more distinctly, the
altitudinal belt of spruce stands is generally
characterized by certain values of climatic
parameters. In many speciality papers such
data are provided, on ranges of values, on
whole Carpathian regions [5]. Despite this,
we have to consider that issues like
determining the natural stratification, and
correctly estimating the bioclimatic potential
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of environmental units are still difficult to
cope with because geomorphologic aspects
of the clime arise, that make it difficult to
morphometrically determine phytoclimatic
levels.
Furthermore, the reduced density of the
official meteorological network and the
position of these stations (on valleys, hills,
plateaus, and generally on more accessible
places) implies other difficulties as well
[3].
This is the reason why, in the present
paper, the authors aim at bringing
contributions to in-depth knowledge of
the climatic characteristics of the
altitudinal belt of spruce stands and to the
substantiation of the future systems
designed for topoclimatic modeling of
mountainous regions.
2. Organizing Field Researches
In order to reach the above-mentioned
objectives, the authors organized a network
of meteorological and phenological
stations and posts in Braşov Mountains and
Depression, starting from the altitude of
534 to the altitude of 1800 m, the stations
being placed in such a way as to provide
representative
data
for
systematic
knowledge of the clime of an entire
mountainous massif, on forms of relief,
phytoclimatic levels and sub-levels. For
the present paper the authors used
meteorological data recorded during the
period 1962-1996, at three meteorological
stations situated in the phytoclimatic layer
of spruce stands (Figure 1).
When placing these three stations we took
into account the fact that the passage from
one phytoclimatic layer to another is not
made through clearly expressed demarcation
lines, but slowly, on transition spaces
materialized through real “limit-belts”. The
aim was to discover those limits of the
natural environment, characterized by certain

discontinuities or accelerations of the
altitudinal variation of the main station-based
factors. On the basis of these principles the
three stations considered representative for
the climatic characterization of the Norway
spruce layer were set up (Figure 1):
- the first station was placed at the lower
limit of the altitudinal belt of spruce
stands, respectively in the transition belt
between the lower mountainous level of
mixed forests (coniferous trees with beech
and other broad-leaved trees) and the upper
mountainous level of high-altitude spruce
stands. It is about a recognized phyteogeographical “border”, of that climatic
“threshold” from which the beech, the fir
tree, the elm, the sycamore and other
species of trees and shrubs, which
accompanied the spruce tree until here - to
form the mixed forests - cannot face the
rigors of the mountainous climate and the
competition with the Norway spruce, the
latter making up the belt of pure spruce
stands (Figure 1.1);
- the second station is representative for
the upper belt of closed spruce stands where
the transition to pre-subalpine open woods
of spruce stands takes place. At this level,
the sharpness of the mountainous climate is
more and more pronounced. The closed
stands are still present but they are not as
productive, diameters and heights diminish,
crowns get more conical, the consistency is
more reduced and vulnerability towards
biotic and abiotic damaging factors constantly
increases (Figure 1.2);
- the third station was placed on the
transition belt between spruce open woods
and subalpine. Under more and more hostile
climatic conditions, specific to the upper
altitudinal limit of the forest and of the
trees, the Norway spruce can only advance
(attitudinally) through the “avant-garde” of
isolated trees, with increasingly reduced
dimensions and conical crowns grown
down to the ground level (Figure 1.3).
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3. Researches Results
3.1. Climatic Characteristics of the Lower
Altitudinal Limit of the Altitudinal
Belt of Spruce Stands
As noticed in Figure 1.1, at this level, the
energetic resources of the mountainous
climate are quite modest, the duration of
solar insolation being reduced to the
annual mean of 1640 hours, which
represents only 5% of the attainable
duration. Consequently, the thermal
potential is quite reduced; yet, it maintains
the parameters that make it sufficiently
productive since the annual mean
temperature decreases slightly below 4 °C
(Figure 1, col. 1), the mean temperature of
the warmest summer month goes up to 12 °C
(Figure 1, col.2), and the absolute maximum
values may exceed 26 °C. The same
thermal potential relatively favorable to the
Norway spruce is also indicated by the
sum of bioactive temperatures (t > 0 °C),
by the duration of the period when the
biological activity of the Norway spruce is
possible above (Figure 1.8), as well as by
the duration of the interval when the
biological activity develops under conditions
approaching the optimum level (t > 10 °C,
Figure 1.9). Moreover, all indicators of the
pluvial regime characterize a favorable
climate to the Norway spruce: the annual
mean precipitation exceeds 1000 mm, out
of which almost 70% of precipitation falls
from April to September, the annual
average number of days with precipitation
increases to 166 days. “Spring” frosts may
be delayed until the second half of May and
autumn frosts may occur in September. Yet,
in isolated years frosts may be delayed to
June or may occur even in August. The
increased annual frequency of frosts (150
days), the relatively reduced duration of
the annual interval without frost (137 days)
and the average duration of snow layer
(140 days) also underline those less

“hospitable” features of the climate in the
mountainous altitudinal belt of spruce
stands which proved quite acceptable for
the Norway spruce, on the one hand, and
real geographical barriers for other species.
3.2. Climatic Conditions Characteristic to
the Upper Belt of Closed Spruce
Stands and To the Transition Belt to
Spruce Open Woods
The climatic data of the meteorological
station representative for the upper
altitudinal limit of closed spruce forests
(1724 m), presented in Figure 1, position 2,
shows that:
• the annual mean temperature
reaches the value of 2 °C;
• the monthly mean temperatures
range from −7.0 °C in January and 10.5 °C
in July and August. In isolated years, the
mean temperature of the coldest month
may decrease to −12 °C, and in warmest
months it may exceed 13 °C;
• the annual mean amplitude together
with the annual amplitude of daily
extreme values (6.1 °C) and with the
amplitude of absolute extreme values
(50.8 °C) illustrates one of the fundamental
characteristics of the clime at the altitudinal
limit of closed spruce stands: the closing of
the whole range of thermal values that are
likely to occur within a reduced space.
Figures show that, despite the altitude we
make reference to, the winter temperatures
within this space are not too low and the
maximum temperatures occurring in
summer may exceed 20 ºC almost every
year (in summer months), exceptionally
even 25 ºC. These isolated values of air
temperature, with favorable effects upon
vegetation cannot, however, prevent the
real “sharpness” of the climate at these
altitudes, expressed through the great
frequency of the frosty days (180 days, on
annual mean) and the reduced interval
without frost (on average, about three
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months and a half). Figure 1 also shows
that at the upper altitudinal limit of spruce
stands the sun shines 1536 hours, which
represents only 34% of the possible duration
of sunlight at the considered point. In
isolated years, “the insolation fraction”
presented values ranging from 43% to 23%
of the possible annual duration.
Atmospheric precipitation sum up, on
annual average, 1200 mm, with variations
from year to year, between 790 and 1500 mm.
An important characteristic of the clime
specific to high altitudes is represented by
the increased frequency of days with
precipitation. At the researched altitudinal
level there were recorded, on annual
average, 172 days with precipitation, the
variability from year to year ranging from
almost 200 days in the rainiest year to 142
days in the year with minimum raininess.
At the upper altitudinal limit of closed
spruce stands, the ground is covered in
snow, on average, 180 days a year. The
snow layer exceeds every winter the depth
of 100 cm.
The researches carried out on the wind
regime led to the conclusion that at the
altitude of 1724 m the dominant wind blows
from NW (26.2%). The west winds (19%),
south winds (17.6%) and SW winds (16%)
also blow quite frequently. From the wind
determinations during the period 19641968, in 77 of cases the wind speed
exceeded 11 m/s and in 38 cases, 16 m/s.
When the strongest storms were recorded,
the wind speed exceeded 140 km/h, isolated
trees and clusters of trees being recorded as
felling.
3.3. Main Characteristics of the Clime at
the Level of Spruce Open Woods and
Of the Transition to the Subalpine
Layer
Pre-subalpine spruce open woods with
green alder and subalpine brush wood
represent the last “emissaries” of the forest
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to typical subalpine vegetation.
The essential characteristics of this
climatic sublayer are: sharp winters and
cold and humid summers, increased
frequency of strong winds and snow
storms, depth, long persistence (6 months)
and snowing up of the snow layer in spruce
open woods. All these winter phenomena,
of high intensity and duration, together
with the reduced potential represent
limitative factors in developing and
spreading vegetation, real altitudinal
biogeographical limits and the altitudinal
limit of the forest as well as the passage to
typically subalpine vegetation.
4. Conclusions
The above data show that, starting from
the lower sub-layer (station at 1450 m),
through the mid-layer (at 1724 m) and
climbing up to pre-subalpine open woods
(1800 m) the Norway spruce crosses
several “levels” of the climatic sharpness
(slowly not suddenly); biogeographically,
these levels mean the passage from the
climatic optimum in the layer of mixed
forests and from the suboptimum in the
first sublayer of the altitudinal belt of the
spruce stand, through the “insufficient”
mid sub-layer and that of open woods, to
limitative rigors of subalpine climate. The
unstable, cold and humid climate of great
heights is “stopped” here by stormy spells,
by frosts that are present all the time except
for July, compromising fructification, and
by subalpine summers that last, on average,
only 64 days.
However, it is worth mentioning that the
dreadful sharpness of mountainous winters
is induced more by the violence of windy
phenomena, by the duration of frosty
periods and less by frosts intensity.
We consider that the climatic data and
the aspects presented in the paper, beside
their scientific values, which comes to
support the study of mountainous clime,
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respectively the substantiation of the
climatology of phytoclimatic layers in
these regions, present many eco-climatic
significances too. They clearly show the
climatic factors that ordinate - at a large
scale - the altitudinal phytogeographical
spreading, state the values that present
measurable climatic parameters at the level
at which these bioclimatic levels that
delimit the mountainous phytoclimatic
layers and sub-layers are shaped.
As for the possibility of extrapolation, in
other Carpathian sectors, of the climatic
data presented in the paper, we mention
that through their limitative particularity,
characterizing environmental limits, these
parametric values are met in the whole of
the Carpathian mountain range, being
representative for each of the three sublayers of the spruce stand “belt”, in the
whole chain of Carpathian mountains, but
not at the same absolute altitude.
The fact that these representative belts
are met at lower absolute altitudes as
latitude increases, from the southern
sectors to the northern ones of the
mountain range and from sunny exposures
to shady ones, confirms that these data are
indeed not strictly linked to the same
absolute altitude but to the tropospheric
level at which those atmospheric processes
are fulfilled, with a major role in the
development and evolution of spruce crops

ecosystem.
As related to the mountainous relief, to
the absolute altitude, the level at which
these meteo-climatic processes, expressed
by climatic parameters presented in the
paper, values which are essential for
spruce stands stratification, is met at
absolute altitudes that become lower as
latitude increases towards north; besides,
from sunny exposures to shady ones, the
altitudinal difference, at the scale of the
whole mountainous range of Carpathian
mountains, is about 200 m.
References
1. Haralamb, A.T.: Cultura speciilor
forestiere.
Bucureşti.
Editura
Agrosilvică. 1963.
2. Huber, V.: Cercetǎri asupra regimului
meteoclimatic al spaţiului montan (În
Carpaţii de la Curburǎ). In: Teză de
doctorat, Universitatea din Bucureşti,
2001.
3. Marcu, M.: O reţea topoclimaticǎ în
masivul Postǎvarul. In: Revista
Pădurilor 4 (1972), Bucureşti, p. 1-6.
4. Şofletea, N., Curtu, L.: Dendrologie.
Vol. II. Braşov. Editura Pentru viaţă,
2004.
5. Vlad, I., Petrescu, L., ş.a.: Cultura
molidului în România. Bucureşti.
Editura Ceres, 1977.

SPECIES OF THERMOPHILOUS FORESTS
IN THE UPPER BASIN OF OLT RIVER
Adrian INDREICA1
Abstract: In this paper the distribution, ecology and cenotic relations of some
thermophilous forests species (Sedum cepaea, Potentilla micrantha, Silene
viridiflora and Aremonia agrimonoides) that live in the upper basin of Olt
River, in sessile oak forests are presented. These populations are often isolated
from the main area of the species and grow in a different environment, having
therefore a contribution to species genetic diversity.

Key words: chorology, upper basin of Olt River, sessile oak forests.
1. Introduction

2. Materials and Methods

The upper basin of Olt River is situated
in the central part of Romania, at the
junction of Eastern and Southern
Carpathians, being developed over Ciuc
and Braşov depression areas. Due to the
specific of the relief, the climate here is
usually colder and dryer than in other
territories at the same altitude, having
thus a big influence upon vegetation and
flora composition and distribution.
Characteristic primary vegetation types
around this area are mesophilous
broadleaved forests and boreal spruce
forests. In such circumstances, thermophilous plant species, with isolated
populations, are considered relics. Very
few data are known about the presence of
such kind of species in the forests of the
upper basin of Olt River [6].
Natural forest types having the most
thermo-/xerophilous conditions in the area
remain only those dominated by Quercus
petraea. Xerophilous oaks (Quercus
frainetto, Q. cerris and Q. pubescens) are
missing from this territory.

The data were collected mainly through
field phytosociological researches upon
sessile oak forests from the upper basin of
Olt River, but information about species
chorology from literature and Herbarium
collections was also used.

1

3. Results and Discussions
In the studied area new sites for some
thermophilous species, like Potentilla
micrantha, Silene viridiflora, Aremonia
agrimonoides, considered very rare here,
were found. Usually, they are related with
Quercus frainetto and Q. cerris forests
that are now distributed only in the south
and west side of Romania.
A new taxon for the east side of
Transylvania, Sedum cepaea, was found.
In their optimum area, these species
appear frequently together, but in the upper
basin of Olt River only in few and isolated
cases were recorded more than two species
in the same place (Figure 1).
Sedum cepaea is a species with mediterranean distribution, rare in Romania, located
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in the southern and western part of the
country. It is mentioned in the Red List of
Romanian Flora [3]. Its phytosocio-logical
preferences are for thermophilous forests
of Quercion farnetto alliance [4], [5]. In
the studied territory small populations
were found in sessile oak forests from
Bodoc and Repat Mountains, near villages
Turia, Petriceni and respectively Belani
(Covasna County), namely between Turia
and Estelnic Rivers.

Fig. 1. Distributions of Sedum cepaea,
Potentilla micrantha, Silene viridiflora and
Aremonia agrimonoides in the upper basin
of Olt River
The site conditions of these forests are:
flysch bedrock, steep to moderately inclined
slopes, sunny exposures (S, SE, SW),
altitude between 600 to 800 m, acidic soils.
The vegetation is characterized by pure
Quercus petraea stands, sometimes with

few Carpinus betulus in dominated tree
layer. The presence of the species Cytisus
nigricans, Chamaecytisus hirsutus, Genista
tinctoria and other thermophytes/xerophytes
determines similarities of these phytocenoses
with Cytiso nigricantis - Quercetum petraeae
Paucă 1941. Other dominant and constant
taxa are species of acidophilous forests
(Luzula luzuloides, Veronica officinalis,
Hieracium murorum, Lychnis viscaria,
Calamagrostis arundinacea), species of
mesophilous forests (Poa nemoralis,
Festuca heterophylla, Fragaria vesca),
species of open woods or xerophilous
pastures (Trifolium alpestre, Sedum
maximum, Lathyrus niger, Euphorbia
cyparissias). Silene nutans ssp. dubia
appears also frequently as a result of the
rocky or shallow soils. An interesting floristic
element for sessile oak forests, recorded
together with Sedum cepaea in one relevee
near Belani, is Carex humilis.
According to some published data [2],
Sedum cepaea also appears in Bacău
County at “la Ocoliş” place - on Uzului
Valley, the unique species place known for
Moldova province. A noticeable detail is
the position of this Moldavian site close to
Caşin River springs - the river along which
populations of Sedum cepaea from Olt
basin are located. This fact can arouse the
hypothesis of the existence of one flora
migration route across Carpathians along
rivers Uz and Caşin.
Another two species with high affinity
for Quercion farnetto alliance are Potentilla
micrantha and Silene viridiflora.
Previously, Potentilla micrantha was
known in this area from Bârsei Mountains
(near Braşov city). It was also mentioned
from Perşani Mountains, in Bogata Valley,
outside the upper basin of Olt River. Six
more populations were discovered, in the
range of villages: Teliu, Lisnău, Boroşneu
Mic (on Întorsurii Buzăului Mt.), Zăbala
(Breţcului Mt.), Pădureni (Bodoc Mt.) and
Hăghig (Baraolt Mt.).
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Here, it doesn’t seem to have narrow
ecological and vegetation preferences,
appearing both with acidophilous taxa like
Vaccinium myrtillus, V. vitisidaea and
Luzula luzuloides, as well as with
neutrophilous species.
It is remarkable that even outside its
optimum area, this species can survive in a
much degraded forest (in Braşov city).
Perhaps, in some cases, human disturbances
of forests help xerophilous/thermophilous
species survive in a range where the
natural vegetation development leads to
closed stands, with a less sunny energy
reaching the ground.
The association Potentillo micranthae Quercetum dalechampiicerris Horvat (1956)
1959, recognized for Romanian territory
[5], can’t be accepted for the basin of
Braşov depression because of the lack of
other characteristic species.
Silene viridiflora, even though not a
narrow mediterranean taxon, has the
ecological optimum in the area of Quercus
frainetto and Q. cerris woods. The new
sites found, beside the already known
Braşov and Codlea, are: Budila, Dobârlău
(on Întorsurii Mountains), Zăbala (on
Breţcu Mt.), Petriceni, Turia and Malnaş
(on Bodoc Mt.), Băţanii Mari (Harghita
Mt.), Racoş and Vârghiş (Northern Perşani
Mt.). Ularu P. [7] noted that Silene
viridiflora appears in Central Perşani
Mountains, on sunny slopes, but he didn’t
indicate any locality. The site conditions
are characterized by a favorable humus and
water storage, i.e. on acidic bedrock it
prefers the base of the slopes or concave
surfaces. In the tree or shrub layers
Carpinus betulus appears frequently. Other
species that grow with Silene viridiflora
are Vincetoxicum hirundinaria, Dactylis
polygama, Carex montana, Ajuga reptans,
Trifolium medium, Campanula persicifolia,
Sedum maximum, Galium schultesii, Sorbus
torminalis, Cardaminopsis arenosa etc.
Aremonia agrimonoides has preferences
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for the oaks or beech thermophilous forests
in the south-western and southern Romania.
For thermophilous sessile oak forests from
this part of the country a distinct association
was proposed - Aremonio agromonoidis Quercetum petraeaae Hoborka 1980 [1], a
syntaxon that doesn’t match in Braşov area
because of the absence of other specific taxa,
like Helleborus odorus, Ruscus aculeatus,
R. hypoglossum, Tamus communis.
The known location of Aremonia agrimonoides in studied area was the Zizin
Valley, on Întorsurii Mountains, in beech
forest. Unpublished data [8] also indicate
the presence of this species on Perşani
Mountains, near Crizbav village, on open
oak woods. However, no phytosociological
data are available [7]. Our researches
reveal that Aremonia agrimonoides appears
on Quercus petraea dominated forests, in
the east side of Perşani Mountains, between
Hamaradia and Măieruş valleys. In the
floristic composition of these phytocoenoses
there are frequent or dominant Festuca
drymeja, Carex pilosa, Lathyrus vernus, L.
hallersteinii, Melampyrum bihariense, Salvia
glutinosa, Sedum maximum, Campanula
persicifolia. So, even if these phytocoenoses
have an almost pure sessile oak tree layer,
the herbaceous flora indicates optimum
conditions for Fagetalia vegetation, like
Lathyro hallersteinii - Carpinetum or Carici
pilosae - Quercetum petraeae. The currently
stands composition has a strong human
influence, through silvicultural management.
4. Conclusions
The data about thermophilous species
presented here improve the knowledge
about, first of all, species distribution and
ecology. On the other hand, they can help
evaluate the flora evolution in postglacial
period and establish the relationships
between oaks forests on Romanian territory.
Populations of these species are adapted
to different site and vegetation conditions
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than those of their main area, so they
represent valuable elements for genetic
species diversity.
Even if these populations have a relatively
high frequency in the area their sizes are
not so big, consequently they can’t be seen
as a specific floristic element of this region.
These species, except Silene viridiflora,
are isolated one from the other and in a too
small number to define a Quercion farnetto
syntaxon, but they emphasize the hypothesis
that the environment in the upper basin of
Olt River along vegetation post-glacial
history could be favorable for thermophilous
forests like those existing now in the southsouthwest of Romania.

4.
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THE GREAT EGRET (CASMERODIUS
ALBUS) AS A BREEDING SPECIES IN THE
CENTRAL PART OF ROMANIA
(TRANSYLVANIA)
Dan Traian IONESCU1
Abstract: The paper presents some aspects related to the Great Egret
(Casmerodius albus) breeding in the central part of Romania - Transylvania
Province as a unique case for this region. Aspects of habitat feature, nest
structure, breeding biology and other migration aspects are discussed.

Key words: Great Egret, breeding, central part of Romania.
1. Introduction
The Great Egret (Casmerodius albus) is
a cosmopolitan species with a wide
distribution range. Within Europe this
species is spreading especially in the
eastern and south-eastern areas [2]. In the
long run it spread in central and northern
countries, such as: Poland, Latvia etc. but
the total European breeding population is
relatively small, below 24000 pairs [6].
Between 1970-1990 and 1990-2000 its
European breeding population has
increased with positive tendencies in
almost all countries [6].
According to the most recent studies [6]
during the 2000-2002 this species counted
900-1100 breeding pairs in Romania. The
latest edition of the Romanian Breeding
Birds Species Atlas presents a breeding
population of 250-400 pairs during the
1986-2001 [4] at the whole national
territory.
In Romania the Great Egret breeds
especially in Danube Delta Biosphere
Reserve but also in other regions, such as
Moldova and along the Danube [1], [4],
1

[5]. There are some recent data about its
breeding in the western part of Romania.
There are no data concerning its breeding
in the central part of the country Transylvania [3].
From a conservational point of view it is
considered a Secure species (Non SPEC)
and with a Favourable Conservation Status
[6]. This is also mentioned in the first
annex of the EC Birds Directive
(79/409/CEE) and from this point of view
it is a “key” species for the designation of
the Special Protection Areas, as a part of
the Natura 2000 Program.
2. Study Area and Methods
The nesting site is located in the central
part of Romania, in the Transylvania
Province, Bârsei Depression, Hamaradia
rivulet basin, a tributary of the Olt River.
The UTM code is LL 76/77 for 10×10 km
and LL 76.3/77.4 for 5×5 km. In this area
the species bred within the Dumbrăviţa
Fishpond Complex, a Ramsar Site
(Wetland of International Importance) and
Natura 2000 Site as a Special Protection
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Area. It has also a national protection
status. This protected area has 414 ha as
Ramsar Site and it is compounds by a
reservoir lake of 120 ha and a fishponds
system with more than 15 small and large
ponds used for aquaculture. The largest
fishponds have 40-45 ha. The main
habitats are: water body with different
water level according to the natural
conditions or to the owner’s interests,
emergent vegetation (reed - Phragmites
australis, reed mace - Typha latifolia and
T. angustifolia etc.), marshes, hays,
rivulets, Salix scrubs, crops etc. The total
area of emergent and marsh vegetation is
about 55 ha with an extension on the
western shore of the reservoir and on the
largest fishponds. Small patches of
emergent vegetation are also occurring on
other ponds.
The main method was the direct
observation of the nest/breeding pair using
a binocular or telescope. Some observations
were also made some observations by boat
near the nest (to research some biological
aspects, nest structure etc.). The nonbreeding populations were noted and as a
rule counted on each field observation
using the binocular or telescope. The
concentration areas for feeding and resting
were noted.
3. Results and Discussion
A pair of Great Egret started to build a
nest at the end of March 2006 on a
fishpond within Dumbrăviţa area. The first
observation of them was on 28th of March
when a pair of Great Egret built the nest.
Both sexes were in the normal breeding
plumage with long wing plumes. This
fishpond has 40 ha with about 20 ha of
different vegetation. Thus, in the highest
part of the pond there are marsh plant
species, such as: Carex spp., Calamagrostis
canescens etc. The dominant emergent
plant communities are represented by

Phragmites australis and Typha spp. The
vegetation has a relatively compact
spreading on the western and southern part
of the pond. There are also small channels,
small water areas inside vegetation,
isolated or patches Salix scrubs etc. The
nest position was in the relative center side
of the pond, on a small reed peninsula
formed by thick and dense reed sticks. The
Egret’s pair was not solitary but it bred
inside a colony of Grey Heron (Ardea
cinerea) with more than 40 occupied nests
during the 2006 season. Although the Grey
Heron colony core was on this pond other
nests of this species were built on two
neighboring ponds. The majority of these
nests were built on reed beds (Phragmites
australis) and some of these on reed mace
(Typha angustifolia). The nests on reed
mace were built on other pond. The using
of reed as a nest layer for Grey Heron is a
rare case in Romania especially in the
central part of the country. Maybe this is
the only Grey Heron colony on a reed bed
in Transylvania or at least the largest
colony. From a nest structure point of view
the Egret nests was built with old reed
stems. The nest feature was massive, its
base lying on the relative water level as
compared to the Grey Heron nests this had
a simplest structure and closer to the water.
The Egret nest was built on old thick
reed at about 4 m from the free water
surface. This was surrounded by Grey
Heron nests. The water depth in the nest
area was about 50 cm. At 10th of May 2006
there were three nestlings on the nest in the
typical white down. After 17th of May
unknown persons destroyed the whole
Grey Heron colony on this fishpond and
also the Egret’s nest. According with this
unexpected situation the Egret breeding
success was stopped on this nestling stage.
No other further breeding attempt of this
species here was noted.
The Great Egret breeding in Dumbrăviţa
fishponds is in our opinion accounted for
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by the Grey Heron colony which provides
nest protection and also by the good
nesting and feeding conditions. The food
supply and the feeding conditions are also
important for each Egret breeding
population.
Great
Egret
is
an
ichthyophagist species which prefers
small fish from different species. During
fish harvesting especially in the autumn
but also in the spring are created the best
foraging conditions. In these periods the
ponds are drained and the fish are
concentrated in small areas of shallow
water where the egrets, herons and storks
could easy to hunt their prey. Mudflat
areas with very small shallow water
surfaces provide other types of food for
wader bird species and sometimes for
herons and storks.
As a stop over species Great Egret is an
annual visitor during both spring and
autumn migration. It is a relatively
frequent species between the herons and
storks (Ciconiiformes order) in Dumbrăviţa
Protection Area and also in other wetlands
from Braşov County (personal unpublished
observation). Especially during autumn
there are relatively large flocks for
Transylvania reaching almost 80-90
individuals in a day. According to our
observations Great Egret was not an
abundant species of Ciconiiformes Order Ardeidae Family. During 1995-2000, only
isolated individuals or small groups were
noted in Dumbrăviţa and Rotbav fishponds
(another important lakes and fishponds
complex inside Bârsei Depression situated
at about 15 km from Dumbrăviţa) as a stop
over species. The first large group of this
species was observed in November 2001
when 45-55 individuals were identified on
Dumbrăviţa fishponds. From this data
annually during autumn migration many
tens of Great Egret were daily presented as
a stop over birds within Dumbrăviţa
wetlands. In the last year (2007)
concentrations of more than 80-90 egrets
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were observed during autumn migration.
These kinds of concentrations are rare in
the central part of our country but in the
last years the Great Egret number has
increased in many other wetlands from
Transylvania especially during autumn
migration. This population increasing is
similar in many other European countries.
This could be a start for an expansion as a
breeding species in new areas.
According to its European conservation
status and to the recent population
increasing, Great Egret is a “key” species
for
the
biodiversity
conservation
management within Dumbrăviţa Natura
2000 Site. Another important species
from Ardeidae Family is the Black Stork
(Ciconia nigra). The Management Plan of
this Special Protection Area takes into
account all aspects of the Great Egret and
Black Stork status here.
As a conclusion, the breeding of the
Great Egret in the central part of Romania
is a unique case, but in the future other
new breeding cases could be identified in
this region according also to their local
passage population increasing.
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TESTING THE PREFERENCES OF IPIDAE
FOR VARIOUS PINES IN THE FOREST
DISTRICT OF DUMITREŞTI
Gabriela ISAIA1
Abstract: The current paper describes the results obtained while comparing
the preferences of the bark beetles for three different species of pines. This
experiment was performed for the first time in our country and was made in
the Forest District of Dumitreşti where the bark beetles are constantly
present. Thus we found new data linked to: the dynamics of the flight, the
success of the attacks, the preference of bark beetles for a certain host, the
variation of the attack density, the variation of the average length of the egg
galleries for each host and species of Ipidae.

Key words: bark beetles, logs, dynamics of flight, success of attacks, average
length of egg galleries.

1. Introduction
As we know, the sensibility of conifers at
the attack of bark beetles is amplified by
the physiological perturbations of trees.
We also consider that bark beetle insects
generally have a weak specificity, at least
inside the same botanical genus [7], [9].
However it has been noticed that not all
the species of the same genus are attacked
to the same degree. Their sensibility seems to
vary for the same enemy. Therefore in our
country it is considered that Ips acuminatus
and Blastophagus piniperda, the most
dangerous species of bark beetles from the
point of view of the economic damages,
generally prefer to attack the Scots pine. As
a consequence, we encounter the following
question: are the intensity degrees of the
attack determined by the host, irrespective
of the different physiological conditions in
which trees grow?
As a result we have thought to compare
the attraction of three species of pines to the
1

bark beetles that are constantly present in
the area in which the tests were performed.
Such an experiment hasn’t been made in
our country so far and it was inspired by the
experiment made in France in 1993 [9].
2. Material and Working Method. Place
of Research
Three species of pines were tested: the
Scots pine (Pinus sylvestris L.), Austrian
pine (Pinus nigra Arn. ssp. nigra) and
Eastern white pine (Pinus strobus L.).
For the experiment we used logs = parts
of trees sampled from the lower and
middle part of trunk, with thick and split
bark, from the recently felt trees, with the
length between 90 and 135 cm and the
diameter between 12 and 27 cm.
In the case of the Eastern white pine we
used logs from the Local Department of
Forests Kronstadt RA Braşov (to whom I give
thanks for the help offered) and in the case of
the other two logs, they were taken locally.
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We placed sites in u.a. 76H (E1) and 76J
(E2) from U.P. II Vintileasca, O.S.
Dumitreşti, D.S. Focşani.
Because of the large amount of data, this
paper presents only the results obtained in
the experiment E1, these results being
considered significant.
In each site each log was placed in the
middle of the square with the side of 10 m,

the total square area forming squares with
the side of 30 m. The logs were arranged
on the site randomly. The logs were
vertically disposed, buried approximately
30 cm, and their position in the site was
marked at ending (Figure 1).
We started the experiment on May 23rd,
2006 and verified the logs every two or four
weeks. At each reading we counted the new

a)

b)

c)

d)

e)
Fig. 1. Material and working method: a) log of Pinus sylvestris; b), c) record of
entrances; d) marking the position in the site; e) barked log
(original)
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3. Research Results
3.1. Results Referring To the Number of
Entrances and the Dynamics of Flight
In order not to influence the results, we
used logs with resembling dimensions.
Also the surface of the bark was calculated
because it was used for obtaining the
attack density value. All the results took
into account the following parameters: the

host, the species of Ipidae and the date of
prelevation.
14

Number of entrances

entrances by marking them on the log with
the help of different colored markers, until
no new entrance was noticed. Then we
started to bark the logs, more precisely on
September 6th, 2006. At that moment:
• We checked the real number of attacks
(some of them could have been unnoticed
when verifying the entrances).
• We separated the attacks that lead to
laying (successful attacks) from those without
laying (aborted attacks).
• For the polygamous species, we
established the number of egg galleries
corresponding to each successful attack.
• We measured the length of egg galleries.
For each log the successful attack rate
was calculated by dividing the number of
successful attacks by the total number of
attacks.
At the polygamous species the sex ratio
was calculated at each log by dividing the
number of egg galleries by the number of
successful attacks.
In order to measure the morphometric
elements and to identify the species, we
analyzed in the lab all the material found
under the bark (larvae, pupae and adults).
Thus we found new data linked to: the
dynamics of the flight, the success of the
attacks, the preference of bark beetles for a
certain host, the variation of the attack
density, the variation of the average length
of the egg galleries for each host and
species of Ipidae.
You can find our records in Table 1.
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Fig. 2. Temporal distribution of the
number of Ipidae entrances at all species
of pines
The above diagram (Figure 2) shows that
most of the entrances, namely 28, were
registered at the species Blastophagus
piniperda. Also, it can be noticed that Ips
sexdentatus didn’t attack the logs when the
entrances were verified, but the beetle was
found when peeling off the log (at this
species we couldn’t verify the entrances
because the entrance hole was difficult to be
identified). Ips acuminatus was rarely met,
probably because it prefers the thin bark for
laying (for the experiment we used logs
with thick and split bark, sampled from the
lower and the middle of trunk).
In the case of Blastophagus piniperda a
constant increase of entrances was noticed;
the maximum number was registered in
August.
Concerning the temporal distribution of
the number of Ipidae entrances on the
hosts, the below diagrams (Figures 3 and
4) demonstrate the following:
• The Scots pine was attacked only by
Blastophagus piniperda, the attack was
intensified until August;
• The Eastern white pine was attacked by
Blastophagus piniperda, with the maximum

312

Testing the Preferences of Ipidae for Various Pines in the Forest District of Dumitreşti

entrances in July and by the Ips acuminatus,
with an entrance in June and another one in
July.

10
8

Blastophagus
piniperda

6

Pinus sylvestris
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Data of prelevation

4

Fig. 5. Variation of the attack success of
Blastophagus piniperda on species of pines

2
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3.3. Results Referring To the Total and
Average Number of Attacks

Data of prelevation

Fig. 3. Temporal distribution of the
number of Ipidae entrances at Pinus
sylvestris
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After barking the logs we observed that a
number of entrances were not recorded
when verifying them in the field. Also after
the peeling of the logs, we could establish
which attack was successful (with egglaying) and which not (without egg-laying).
The situation is described on the host and
for each bark beetle.

1.5
1
0.5
0
20.06
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Fig. 4. Temporal distribution of the number
of Ipidae entrances at Pinus strobus
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real attacks
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3.2. Results Referring To the Success of
the Attack
As you can see in the below diagram
(Figure 5), the success of the attack of
Blastophagus piniperda on Pinus sylvestris
intensified in time, the maximum
percentage was in August: 72.73%. On the
Pinus strobus the percentage of the attack
success was 100% in all cases. Also Ips
acuminatus had an attack success rate of
100% in all cases.

Pinus nigra

Pinus strobus

Species of pines

Fig. 6. Variation of the total number of
attacks of Blastophagus piniperda on
species of pines
For Blastophagus piniperda, the real total
number of attacks on Pinus sylvestris was
34, 24 of them being successful (Figure 6).
During the experiment we reached the
conclusion that the Scots pine was host
preferred for attack by all the species of
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Fig. 7. Variation of the total number of
attacks of Ips sexdentatus on species of
pines
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Total number of attacks

important attack was done by Blastophagus
piniperda on Pinus sylvestris: 11.33 attacks
on a log, as we can see in Figure 9.

successful attacks

3.5
3
2.5

Fig. 9. Variation of the average number of
attacks for each host and species of Ipidae
Regarding the frequency of attack,
Blastophagus piniperda attacked all the
logs of Pinus sylvestris and Pinus strobes,
and two of the three logs of Pinus nigra,
all the attacks on the latter being
unsuccessful (Table 1). Ips sexdentatus
attacked one log of Pinus sylvestris (E1,7)
and Ips acuminatus also attacked one log
of Pinus strobus (E1,3).

2
1.5
1
0.5

Percentage of the attack success
(%)

Total number of attacks

Ipidae. Our experiments showed that
Blastophagus piniperda also preferred the
Eastern white pine, with 19 successful
attacks from a total of 23.
On the Scots pine Ips sexdentatus
recorded one successful attack (Figure 7),
and Ips acuminatus had three successful
attacks on the Eastern white pine (Figure 8).

The average number of
attacks

314

Blastophagus piniperda
Ips sexdentatus
Ips acuminatus

120

0
Pinus sylvestris

Pinus nigra

Pinus strobus

Species of pines

Fig. 8. Variation of the total number of
attacks of Ips acuminatus on species of pines
3.4. Results Referring To the Characteristics
of Attacks

100
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0
Pinus
sylvestris

Pinus nigra Pinus strobus

Species of pines

In the previous three categories of results
(3.1-3.3) we have used the total number of
attacks and for this category (3.4) the
average number of attacks. The most

Fig. 10. Variation of the percentage of the
attack success for each host and species of
Ipidae
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future researches.
Using the same scale, Blastophagus
piniperda also registered a weak attack on
the Pinus strobus: 9.75 attacks/sm bark.

9

Blastophagus
piniperda
Ips sexdentatus

8

Ips acuminatus

10

Average length of egg
galleries (cm)

As it can be seen in the above diagram
(Figure 10) a great number of attacks
doesn’t always mean an attack strong in
intensity. This happens because a large
number of attacks are aborted and they
don’t represent anymore a danger for the
next year. Thus, although Blastophagus
piniperda had most of the entrances on
Pinus sylvestris, the higher percentage of
successful attack was registered on Pinus
strobus (82.61% compared to 70.59% on
Pinus sylvestris). This is due to the large
number of egg galleries on the Scots pine.
After they had penetrated the bark, many
females could not continue anymore the
attack and lay their eggs.
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Fig. 12. Variation of the average length of
egg galleries for each host and species of
Ipidae
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Fig. 11. Variation of the density of the
attack for each host and species of Ipidae
The density of the attack was calculated by
taking into account the number of successful
attacks per square meter (Figure 11). This
formula offers us information about the
intensity of the attack. For example, a
number of attacks by Blastophagus piniperda
on Pinus sylvestris of 11.4/sm bark mean a
weak attack, if we refer to the scale for Ips
typographus on the Norway spruce (8.1-20
family/sm bark - a weak attack). Because we
obtain the same results, we propose to use
the same scale for Blastophagus piniperda,
our conclusions being validated or not by

The above diagram (Figure 12)
demonstrates that the average length of
egg galleries for Blastophagus piniperda
on the Scots pine is of 9.3 cm, which
corresponds to the existing information in
the speciality literature [3], [5], [8]. But on
the Eastern white pine the average length of
egg galleries was just 6.3 cm, lower than the
known values [3], [5], [8]. This is because
both the bark and wood of the Pinus strobus
contain a lot of resin. Ips sexdentatus on Pinus
sylvestris had an average length of egg
galleries of 6.5 cm, much lower than the
characteristics of this species (egg galleries
up to 50 cm). Ips acuminatus had an average
length of egg galleries on the Eastern white
pine of 3.8 cm - also in this case, the values
were lower than the known ones (up to 15 cm),
probably due to the same causes as in the
case of Blastophagus piniperda.
4. Conclusions
This paper presents an experiment that
compares the preferences of the bark beetles
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for three different species of pines, the
Ipidae being a constant presence in the area
in which the tests were performed.
Thus we found new data referring to: the
dynamics of the flight, the success of the
attacks, the preference of bark beetles for a
certain host, the variation of the attack
density, the variation of the average length
of the egg galleries for each host and
species of Ipidae.
The most important results are:
• Most of the entrances, namely 28, were
registered at the species Blastophagus
piniperda.
• In case of Blastophagus piniperda a
constant increase of entrances was noticed;
the maximum number was registered in
August.
• Blastophagus piniperda attacked all the
logs of Pinus sylvestris and Pinus strobus
and two of the three logs of Pinus nigra,
all the attacks on the last one being
unsuccessful.
• The Scots pine was the host preferred
for attack by all the species of Ipidae.
• The density of the attack was calculated
by taking into account the number of
successful attacks per square meter. Because
we obtained comparable results, we propose
to use for Blastophagus piniperda the same
scale as for Ips typographus on Norway
spruce, our conclusions being validated or
not by future researches.
• The average length of egg galleries for
Blastophagus piniperda on the Scots pine
is 9.3 cm, which corresponds to the existing
information in the speciality literature.
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