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RODUCTION

1 trees presence in public areas is very important because they influence positively
€ human life and contribute to a pleasant and healthy environment. The functions that
WSt meet the trees located into the public areas depend, to a large extent, on the quality
\d the permanence of the trees.
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The green areas of cities have ornamental role, but at least as much, are designeq to
improve the characteristics of urban ecosystems were are placed [8].

It and discussions

the conducted research were analyzed the following tree species: common linden
cordata Mill.), Norway maple (Acer platanoides L.), sycamore (Acer
joplatanus  L.), horse chestnut (desculus hippocastanum 1.), whose main
eristics are shown in Table 1. The base diameters range between 41.10cm and
m, and the heights from 13.16m to 17.56m. The age of trees was approximated
measuring the width of annual rings on the cores extracted with Pressler drill. It was
sed that the trees age from the analyzed group is between 70 and 80 years.

The green area of cities consists in trees in a large part. Due of their dendromemc
characteristics they become an integral part of urban design [10]. The disadvama d
consists in a high potential of the accident, because after a certain stage of development
due to the development conditions and physiological features, the trees are likely a;
breaking or uprooting. One of the most important cause leading to this situation jg the
presence, the frequency and the intensity of the defects which occurring in mature trees,

In this respect, the authors have proposed to analyze the defects frequency in stangj

n
trees placed on the streets of Bragov city. Were analyzed defects such as: curvagy, 5

] res Table 1. The biometrical characteristics of the analyzed trees

forking, knots, frost-cracks, hollows, to which was added the asymmetry of crown, This ; ; —

latter feature was considered given the strong influence of the asymmetry of crowns gp Qi The number of Biometrical characteristics:

the stability at mature trees. P analyzed trees base diameter [cm] height [m]
61 53.76 14.52

Study area 21 41.10 13.16

The Brasov city is located in the curvature zone of the Carpathian Mountains, bl 14 5429 1756

respectively at the contact between the Eastern Carpathians and Southern Carpathians, pieudopratans z :

in the Brasov Depression, Barsa compartment [9] at north latitude of 45°38' and east lus hippocastanum 163 42.29 16.92

longitude 25°35'. Located on a geological substrate consisted of silt superimposed on a
limestone layer, at an mean altitude of 625m, the climate is temperate continental with
an annual average temperature of 7.60C, precipitation regime 600 ... 700 mm/year and
annual average humidity of 75% [1]. The dominant winds acting on the directions west
and north-west with average speeds between 1.5 and 3.2m/s.

haracteristics of the analyzed defects are presented in Tables 2 ... 8.

a on curvature (Table 2) shows that this defect occurs most frequently at Acer
udoplatanus (53.22%), the minimum value being recorded at Tillia cordata
%). The curvatures were analyzed also in terms of their complexity, respectively
rtion of the single and multiple curvatures. It is finds that the maximum values for
ngle and multiple curvatures are recorded at Acer pseudoplatanus (35.71% and
.51%) and minimum values are meeting at Tillia cordata for simple curvature
8.62%) and Acer platanoides (5.71%) for multiple curvatures.

The analyzed trees are placed individually on the streets of the city, ta_rgeted dominant
at north-west direction. The buildings that bordering the streets have in the most part, -
heights less than 8 m.

Research methodology

In the conducted research 259 trees were analyzed. For each of these were recorded: the
species, the biometric characteristics (the base diameter and height), the type, numbe{'f
position and size of the defects, the length of the horizontal projection for the four radii
of the crown, considered on the cardinal directions north, east, south and west. The
lengths of the radii were measured from the centre of the trunk base.

Table 2. The distribution of the trees with curvatures located on the trunk

) The percentage repartition of the
The proportion of curvatures

Species <
P trees with curvatures

simple multiple
Measurements were performed with: the forester calliper for the base diamet?r, tﬁ: ) 26.22 e 2 53
i i ight less than 2m and for ;
roulette for measuring thg size of defects detected at a helght s the 00 i T Jug i oy
length of horizontal projection of rays crowns, the device Criterion RD =

measuring the dimensions of defects located at heights greater than 2m; the deViﬁ: | Acer pseudoplatanus 5322 35.71 17.51
TruPulse 200 TM for measuring heights, compass for the cardinal directions and { i 31.90 22,65 9.25
Pressler drill.

The base diameters were measured on two directions: the maximum diameter and vﬂ;e
diameter perpendicular to it. The knots were considered according the morpholog:f]
features [2], [5], [7] and for forking was used the methodology proposed by Campu [4)-

ther analyzed defect was ovality (Table 3). It finds that all the trees of Acer
doplatanus present this defect, while 9.23% of the trees of Acer platanoides do not

it. The percentage distribution on the ovality categories highlights that the
Imum value (48.14%) is recorded between 5.1 — 10% at Acer pseudoplatanus. The
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extreme values of the ovality, of over 20%, are recorded at Aesculus hippocastanum,

the other hand, at Acer platanoides was not recorded ovality greater than 15%.

Table 3. The distribution of trees with ovality

i The percentage distribution of trees with ovality [%]: |

Species ]

0 |01-5]|51-10[10.1-15]15.1-20| >20]

Tilia cordata 7.14 | 33.06 | 31.23 14.35 7.68 6.54‘:;
Acer platanoides 923 | 32.54 | 48.14 | 10.09 0 ol
Acer pseudoplatanus 0 35.65 | 39.67 13.27 7.03 438 |
Aesculus hippocastanum | 8.51 | 18.1 | 22.04 | 20.01 1933 | 12.01])

i
Regarding the forking it is found that generally more than half of the trees present t
defect (Table 4). The highest frequency of the forking is find at Aes \"
hippocastanum (74.84%) and the lowest at Acer pseudoplatanus (42.85%). Reg
the distribution of the forking on the height of trees, it can say that the defect apy L
dominant in the lower third of the trunk for all species. The maximum value is recor
at Acer platanoides (76.19%). Aesculus hippocastanum and Tillia cordata do .
present forking in the upper third. i

Table 4. The distribution of the forked trees according with the position of the defe: _’

i
The. The proportion of trees | The proportion of forked tr
Species proportion | it forking in the .... according the number of
of trees with |  third the trees height branches Al
forking s
lower | middle | upper 2 3 4 ’\
i
Tilia cordata 55.73 4754 | 8.19 0 40.96 | 6.55 491
Acer platanoides 85.71 76.19 | 4.76 4.76 | 66.66 | 19.05 0 b
Acer pseudopl 42.85 2857 | 7.4 | 714 3571 704 | 0 |
Aesculus hippocastanum 74.84 6748 | 17.36 0 57.05 | 5.06 | 12.06

i

A

‘.ﬁ\

Analysis of the number of branches of the forking (Table 4) show that the trees Wi
branches are the most frequent (between 35.71% and 66.66%), the extreme valu

recorded at Acer platanoides, respectively Acer pseudoplatanus. At the same species

not recorded forking with 4 and 5 branches. 1

The knots, the defects with the largest spread in the trees, were analyzed both in t
of frequency, the number of knots per tree, and also by assigning them into categ
[6]: hidden, covered, healthy, vicious and rotten (Table 5). This defect appears ¢
examined trees in a maximum average number of 34.47 knots/tree at A
hippocastanum and a minimum average number of 18.32 knots/tree at Acer plataﬂ; %
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Table 5. The percentage distribution of knots

Mean number The percentage repartition of knots
Species of knots per
tree hidden | covered | healthy | vicious | rotten
Tilia cordata 18.32 25.48 16.31 21.51 | 18.24 | 1846
Acer platanoides 19.16 18.32 19.06 20.14 17.33 | 25.15
Acer pseudoplatanus 13.27 21.08 11.69 20.01 18.55 | 28.67
Aesculus hipp 34.47 14.24 7.06 29.34 | 21.15 | 24.21

Percentage distribution of categories of knots shows that the maximum proportion
appears at the healthy knots of desculus hippocastanum (29.34% of the total number of
knots registered), and the minimum proportion (7.06%) at covered knots of the same
species. The rotten knots, which particularly affect the stability of trees, occur in a large
proportion at the trees examined, affecting about 18 ... 28% of them, regardless of
species.

The tree stability is influenced in a large extent by the presence and size of hollows. As
it can be seen from Table 6 this defect occurs in about half of the analyzed trees.
Effectively, the maximum and minimum percentage of trees with hollows is 61.89% at
Acer platanoides and 41.09% at Aesculusus hippocastanum. It was analyzed also the
percentage distribution of the number of hollows identified on a tree, ascertaining that
the most common are situations with a single hollow detected on a tree, as is the case of
the two species Acer platanoides (38,09%) and Tillia cordata (32.14%). The maximum
number of hollows per tree was recorded at Aesculus hippocastanum (4 hollows per
tree) to 4.91% of the analyzed trees.

Table 6. The distribution of hollows

; The proportion Percentage distribution of the

Species Prop : )

of trees with number of hollows in a tree:

hollows 1 D 3 4

Tilia cordata 52.44 31.14 | 19.67 | 1,63 0

| Acer platanoides 61.89 38.09 | 23.80 0 0

| Acer pseudoplatanus 42.84 7.14 2142 | 14.28 0
Aesculus hippocastanum 41.09 1840 | 1226 | 5.52 | 491

The frost-crack also affects all studied species in proportions between 52.37% at Acer

Platanoides and 24.51% at Aesculus hippocastanum (Table 7) of the total number of

trees. The defect was analyzed taking into account five categories of its length [5]. It

aPpears that the most frost-cracks have lengths less than 50 cm (28.57% at trees of Acer

Platanoides) and the lowest frequency (0.61%) is recorded at the species Aesculus
cIPPOCastanum. It should be noted that at Acer preudoplatanus does not appear frost-
Tacks with lengths more than 100 cm.
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Table 7. The repartition of frost-cracks

The proportion The percentage (jlistrib'ution of the frost-crack
Species of trees with according with the length:
frosteracks | <50 | 51-100 | 101-150 | 151-200
Tilia cordata 34.39 9.83 8.19 4.91 491
Acer platanoides 5237 28.57 4.76 9.52 4.76
Acer pseudoplatanus 28.56 714 21.42 0 0
desculus hipp 2451 429 | 9381 6.74 3.06

The asymmetry of the crown is a feature resulting from the need of the tree to
light required for photosynthesis process [11]. Effectively, this process is manifes
the ability of the trees to develop in lateral their crown — phenomenon known
plasticity of crown [3]. Other important factors that influence the asymmetry
crown are: the species, the dominant position of the light source, the direct
prevailing winds, the physiological and morphological features, the acti
phytopathogens agents etc. This feature was analyzed because it affects in a large
the stability of the trees subjected to wind action.

This feature of the trees was analyzed by measuring the horizontal projection
crowns on the ground. The measurements were made from the centre of the trunk ¢
four cardinal directions. The mean lengths of rays are shown in Table 8. It can be
that these values are between 2.75 m at Tillia cordata in the north and 4.99 m
same direction for Acer pseudoplatanus. g

Table 8. The values of the horizontal projections of the rays crowns

; The per e differences be
T (gl e sl e e
North | East | South | West Middle rays M
Tilia cordata 275 3.02 | 3.18 2.84 1.15
Acer platanoides 3.60 4.12 | 4.16 | 4.60 127
Acer pseudoplatanus 4.99 476 | 432 | 4.60 1.15
Aesculus hippocastanum | 3.20 325 3.36 3.19 1.05

Statistical analysis of the data regarding the dimensions of the horizontal project!
the crown (Table 8) shows that the minimum values of the measured rays (0.7
recorded at Tilia cordata, in the west cardinal direction, and Aesculus hippocasta
east. For the same situation, the maximum value is registered at Tilia cordata (9-
the East direction.

The analysis of homogeneity of values corresponding to the rays length, for
cardinal directions, for the analyzed species, show that for Acer platanoi
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yariation of the value, expressed by the standard deviation (Table 9), is minimal, and for
Acer pseudoplatanus this value is maximal.

pxpressed in percentage, the differences between the standard deviations in those two
cases mentioned, is 1.11% and 106.16%. The values of 'Fhe coefficient of variation
petween 23.65% and 43.27% confirms the representative ness Of. the calculated
averages, indicating that some of them are at the limit of the confidence interval - values
greater than 40%.

Table 9. Descriptive statistics of the lengths radius values

: Cardinal Radius length [m] Standard | Coefficient
Species direction | mean ini maximum | deviation | of variance
North 275 1.0 6.8 1.094 39.78
Tilia cordata East 3.02 0.8 957 1.304 43.17
South 3.18 12 6.3 1.086 34.15
West 2.84 0.7 59 1.202 42.32
North 3.60 1.6 519 1.325 36.80
Acer platanoides East 4.12 1.6 79 1.705 41.38
South 4.16 2.4 8.0 1.617 38.87
West 4.60 14 8.2 1.659 36.06
North 4.99 2.1 8.5 2.107 42.22
e East 4.76 23 9.6 2.060 4327
e o South 4.32 2.6 58 1.022 23.65
West 4.60 2.6 8.3 2.016 43.82
North 3.20 0.9 8.4 1215 37.96
Aesculus East 3.25 0.7 6.7 1.290 39.69
ipr South 3.36 0.8 8.8 1.361 40.50
West 319 14 7.5 1.245 39.02
CONCLUSIONS

The researches has pointed out that the trees located in the city, along streets, which
arrived at adulthood is characterized by a large number of defects which affect their
stability. Among these should be mentioned in particular: the curvature and the knots
identified at Acer pseudoplatanus; the ovality, the forking, the hollows and the frost-

- cracks at Acer platanoides.

Apparently, the crown asymmetry, expressed as mean values of the horizontal
Projections of the rays, is not a risk factor, but the analysis of the measured values of the
Tays shows that the ratio between the maximum and minimum lengths of the rays of a
ttee is between 3.68 and 9.57. This conclusion, coupled with standard deviation values
&reater than 40%, found in 7 of the 16 cases analyzed, and leads to the conclusion that

is feature must be analyzed by taking into account other factors which influencing the
Crown asymmetry.

The frequency analysis of the defects identified at trees placed on the streets of urban
Chtres is very important because it constitutes an essential step in assessing the
Potential risk which they may represent it. The result of the analysis can consist one of
© Most important elements in the management of forest vegetation from urban green
areas. Based on this, it can set the risk coefficients and measures to reduce the potential
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THE IMPACT OF POLLUTED RIVER SITNICA IN FLORA AND
VEGETATION AROUND THE RIVER

risk of the trees or it can decide to replace those trees whose condition no longer
improved.
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INTRODUCTION

'(;lglrr:mdies have shown that along the river Sitnica dominate trees: Salix Alba, Populus
Ornuand Popullus cana{iensis. FromAplant shrubs are pr§sent species: Cornus Mas and
R, aS Sanguinea; while from the l'me are present species Vitis vinifera and Clematis
- Of herbaceous plants dominate herbaceous perennial plants, but there are
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