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SUMMARY

Green areas of kindergartens and schools represent an important part of the
system of a city’s greenery and perform a range of functions like ecological,
environmental, sanitary, aesthetic, educational, recreational, etc. These areas may
have some woody species which are of an invasive or allergenic character.
Allergenic woody species may negatively influence the children’s health, or
provoke certain allergic reactions. Since children spend most of their time in
kindergartens, the research of the presence of allergenic species in these areas is
very important. Invasive woody species could threaten biodiversity and disturb
aesthetics of the green kindergarten’s area by sudden and quick spreading. The
research has been carried out on the green areas of four kindergartens in
Belgrade. This research consists of the survey of the main elements of tree
growth, the assessment of vitality and decorativeness of each tree as well as the
establishment of the number of allergens and invasive species on every
researched area. The obtained data have been processed in the statistical program
SPSS Statistics 17.0. The results have shown the presence of 41 plant species
with the total number of 359 trees on those 4 researched areas. One invasive
species (Robinia pseudoacacaia L.) with the total number of 38 trees (10.6%) is
present. 12 allergenic species with 133 trees have been ascertained, which is
37.0% of the total number. The species Betula pendula Roth., which pollen has
very conspicuous allergenic characteristics, is present with 17 trees, and the
species of the genus Tilia spp., with moderately to strongly conspicuous
characteristics of pollen, with 21 tree.

Keywords: allergenic plants, dendroflora, invasive species, green areas of
kindergartens

INTRODUCTION
Urban forests and green areas can improve environmental conditions and
quality of life in cities (Pretzsch et al. 2015). In urban environment, urban forests
and green areas interconnect ecosystems and are an indicator of sustainability
(Jankovska et al. 2014). Planning of green spaces gives as a result better quality
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of life in the cities and higher value of space in general (Vukoti¢-Lazar et al.
2016)

The greenery of kindergartens and schools is an important part of the
system of a city’s greenery. Besides that, the green areas of these objects have a
great significance regarding sports and recreation of children. The green areas of
kindergartens, schools and other educational institutions have multiple functions
like ecological, sanitary, educational and recreational (Gaci¢ and Stavretovi¢
2008). Numerous authors (Fjartoft 2004, White 2004, Bell and Dyment 2008,
Dyment et al. 2009, Lucas et al. 2010) indicate the positive influence of green
areas on social, psychological and motor development of children.

The composition and characteristic of the existing woody species on the
green areas of kindergartens affect their aesthetics and functionality. Besides this,
these areas may have some woody species which are of an invasive or allergenic
character. Allergenic woody species may negatively influence the children’s
health, or provoke certain allergic reactions. Pollen allergies are seasonal diseases
that are related to the time of flowering allergenic plants (Nestorovic¢ et al. 2011).
Pollen various grasses, trees and weeds cause in sensitive people allergic
reactions. The most common allergic disease is allergic rhinitis, bronchial
asthma, allergic conjunctivitis, eczema, hives (Urticaria) (Nestorovic¢ et al. 2011).
Pre-school and school age children are especially vulnerable and increasing the
number of those who suffer from allergies caused by pollen of plants. The most
common allergic disease in the world is allergic rhinitis by whom in various parts
of the world affects 10-25% of the population, with a high representation of
preschool and school-age children and adolescents (Nestorovic et al. 2011).

Invasive woody species could threaten biodiversity and disturb aesthetics
of the green kindergarten’s area by sudden and quick spreading.

The aim of this research is the insight into the composition and
characteristics of the existing woody species on the areas of chosen kindergartens
in Belgrade. The research has included the survey of the main elements of tree
growth, as well as the assessment of vitality and decorativeness of each tree on
the chosen areas. The number of invasive and allergenic plant species has been
established on every study area.

MATERIAL AND METHODS

The research has been conducted on the green areas of four public
kindergartens in Belgrade. Those areas where the study surfaces are located were
chosen randomly in different parts of the city. The kindergarten ,,Suncokreti® is
located in the eastern part of Belgrade. In the southern part of Belgrade, the
kindergarten ,,Gorica“is located. The kindergarten ,,Nevena“ is situated in the
western part of Belgrade. The research has also been conducted on the green area
of the kindergarten ,,Jezurko“, in the northern part of the city.

Determination of the woody species has been conducted according to
Vukiéevi¢ (1996). The height of a tree (h) has been determined by Blume-Leis'
altimeter according to Bankovi¢ and Panti¢ (2006). The diameter of a tree (d) has
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been measured by millimetre cross traverse crisscross in two directions under the
right angle at the chest height of 1.30m. The height of a trunk (b) has been
determined by a meter or Blume-Leis' altimeter. The survey of the width of a
treetop (Id) has been conducted by a ribbon in two directions under the right
angle (Stavretovi¢ et al. 2010).

Besides the aforementioned parameters, the vitality and decorativeness of
each tree have been assessed according to the method Stavretovi¢ et al. (2010).
The assessment of vitality of every single tree has been conducted according to
the following principle: the mark 1 is given to the dry tree or the tree with
obviously present signs of illness and damage to a large extent. The mark 2 is
given to the tree which possesses visible signs of illness and damage or decay.
The vital tree with a tendency of survival is given the mark 3. The mark 4 is
given to the tree that keeps good vitality and possesses signs of illness or damage
to a slight extent. Healthy, exceptionally vital tree without any visible signs of
illness and damage is given the mark 5.

The marks for decorativeness have been formed according to the following
principle. The tree without any decorative characteristics has been given the mark
1. The mark 2 has been given to the tree which possesses very few decorative
characteristics; whereas the mark 3 is given to the tree which appearance has
certain flaws. The mark 4 is given to the tree with very good decorative
characteristics which possesses certain flaws to a slight extent. The tree with
exceptional decorative values, which habitus does not possess visible flaws is
given the mark 5.

The obtained data have been processed in the statistical program SPSS
Statistics 17.0. Descriptive statistical analysis has been given for every
researched area: mean value (x); middle error of the arithmetic mean (53),
coefficient of variation (cv %), the relation between mean values of species (%).

Allergenic species have been determined according to Igi¢ et al. (2008).
Recorded allergenic woody species have been divided into species which
allergenic characteristic of pollen are as follow: 1. very slightly conspicuous, 2.
slightly conspicuous, 3. moderate, 4. moderate to strongly conspicuous, 5. very
strongly conspicuous (D’amato et al. 2007, Nestorovi¢ et al. 2011). Invasive
plant species have been defined according to Vrbnicanin et al. (2004) and Borisi¢
et al. (2007).

RESULTS AND DISCUSSION

The total number of 41 woody species with 359 trees has been recorded on
those four study areas. One invasive species with the total number of 38 trees
(10.6%) is present. 12 allergenic species with 133 trees have been ascertained,
which is 37.0% of the total number.

The total number of 11 species with 36 trees has been recorded on the
green area of the kindergarten “JeZurko”. The approximate area of green space of
this kindergarten is about 600 m2. The majority of trees on this area are relatively
young, which is showed by the values of diameters and heights in the Table 1.
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Table 1. Average values of the analysed characters of trees in Kindergarten
»Jezurko*

d(cm) h(m) b (m) Id (m)

Tree N cv cv cv cv
- 0 : | s 0 : | o= 9 : | o= 9

species |@0)| * | " Lo | P T T o] P Flen| || T ew]

Fraxinus | o 1 aoul /| s |2038|104] 7 | 7 |1238|18] 1 | 1 |100053| / | 1 |1514

ornus L.

Platanus

orientalis | 3 7 / | |440]63 | / [ |750(1,7]| [/ [ (944123 / | | 657
L.
Platanus
acerifolia
(Ait.)
Wild.
Pirus
communis| 3 | 6,7 | / [ |1421(35]| / [ 141,713 / I 72218 / / |514
L.
Prunus
cerasifera| 3 | 8,0 | / / |50,3|25]| / /[ 129813 / [ 722112 [/ ! |34,3
Ehrh.
Thuja
orientalis | 37 | 16 | 0,4 ({91,1|10,1|18|0,3(649|214| 0| O | O | 0,0 (0,7]0,05(23,6|20,0
L.
Larix
decidua | 5,5 (17,3| 7,4 |60,5(108,8/ 13 | 0 | O [154,8/2,6|0,2|13,3|144,4|44| O 0 |125,7
Mill.
Picea
abies 3 (52| 1/ [ 32,7153 / / |631( 0 | / / |00 (16| / | | 45,7
Karst.
Acer
platanoides| 5,5 |21,4|18,3(121,0|134,6| 9,8 | 5,6 |81,1|116,7| 3 |1,1|51,9|166,7|3,8| 2,3 |85,6(108,6
L.
Quercus
borealis | 3 |50,1| / / |315,1] 20 | / / 1238,1{35]| / [ 1944 9 / / |257,1
Michx.
Betula
pendula | 3 [17,4| / [ (109,4| 13 | / [ |154,8{ 25| [/ / (1389(51| / [ |145,7
Roth.
Average 15,9 6,8 | 78,9 | 100 | 8,4 | 1,6 |45,7| 100 (1,8 |0,3|19,3| 100 |3,5| 0,7 |37,6| 100

31(78|10|431|491|6,6 (0,7 (36,7|786|18]|0,1{12,0|100,0{2,8 | 0,3 |41,0|80,0

The highest values of growth elements belong to the species Quercus
borealis Michx. (d = 50.1cm; h = 20m; b = 3.5m; Id = 9m), whereas the lowest
recorded values belong to the species Thuja orientalis L.(d = 1.6cm; h = 1.8m; Id
= 0.7m). There has been noticed that the tree of the species Pirus commmunis L.
possesses certain flaws, so it has been given the mark 3 for vitality and
decorativeness in accordance with that. As all the other trees have been given the
high evaluation for vitality and decorativeness (marks 4 and 5) it can be
concluded that the species Pirus communis L. possesses the lowest evaluation for
vitality and decorativeness on this area (table 2).
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Table 2. Average values of vitality and decorativeness of trees in
Kindergarten ,,JeZzurko”

VIT DEK
Tree cv cv
0 - . 0 : 5 9
Species N (%) B - (%) % B - (%) %
Fraxinus 3 4 / / 93,0 5 / / 1136
ornus L.
Platanus orientalis L.| 3 5 / / 116,3 5 / / 113,6

Platanus acerifolia| =5, | )51 | 7 | 41 1142 | 491 01 | 61 | 1116

(Ait.)wild.

Pirus communis L. 3 3 / / 69,8 3 / / 68,2
Prunus cerasifera 3 4 / / 93,0 4 / / 90,9

Ehrh.
Thuja orientalis L. | 37 4,54 0,1 11,4 105,6 4,77 0,1 9,2 108,4
Larix decidua Mill.| 5,5 4 0 0 93,0 4 0 0 90,9
Picea abies Karst. 3 5 / / 116,3 5 / / 113,6
Acer platanoides L.| 5,5 4,5 0,5 15,7 104,7 5 0 0 113,6
Quercus borealis | 4 / / 93,0 4 / / 90,9

Michx.
Betula pendula | 4 / / 93,0 4 / / 90,9

Roth.
Average 43 0,2 8,3 100 44 0,05 38 100

Out of the 11 recorded species, 5 possess allergenic characteristics of
pollen to a certain extent. The species Betula pendula Roth. is characterized by
very strongly expressed allergenic characteristics of pollen. One tree of this
species has been recorded on the researched area. The species Acer platanoides
L. - 2 trees and Thuja orientalis L. - 13 trees have moderately conspicuous
allergenic characteristics of pollen. The species Fraxinus ornus L. - 1 tree,
Platanus x acerifolia (Ait) Willd. - 11 trees have very weakly expressed
allergenic characteristics of pollen. The trees of the species Thuja orientalis L.
and Platanus x acerifolia (Ait.) Willd. are relatively young, so their
characteristics of pollen are going to achieve its full potential in the years to
come.

The invasive woody species are not present on this green area either, but
they are present in the surroundings; the species Ailanthus altissima (Mill.)
Svingle and Robinia pseudoacacia L., which are well known for their invasive
character, have been noticed on the green surfaces in the nearby residential area.

The kindergarten “Nevena” is situated in the western part of Belgrade. The
approximate area of green space of this kindergarten is about 2000 m2, 13 species
with the total number of 40 trees is present in its garden. The values obtained
from the measured parameters are given in the table 3. The highest recorded
values belong to the species Cedrus deodara (Rohb) G. Don. (d = 36.3cm; h =
15.5m; Id = 6.9m) and Tilia argentea DC. (d = 37.4cm; h = 8.5m; Id = 5.1m).
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The lowest recorded values (d = 1.2cm; h = 1.4m; Id = 0.6m) belong to the
species Pseudotsuga menziesii (Mirb.)Franco. which stems from the fact that the
trees of this species are very young. The trees on this green area are given the
highest assessments for their vitality and decorativeness (table 4). The species of
Thuja orientalis L., Picea abies Karst., Picea orientalis Link. are characterized
with the lowest assessments for vitality and decorativeness of the trees (mark 3).

Allergenic characteristics of pollen are predominant to a certain extent in 6
of the total amount of 13 recorded species. The species Tilia argentea DC is
present with the only one tree on this area. Allergenic characteristics of pollen of
this species are moderately to strongly conspicuous. There has also been noted
the presence of two species with moderately expressed allergenic characteristics
of pollen (Acer platanoides L. and Thuja orientalis L. with one specimen each).
The species Pinus nigra Arn.- 3 trees, Cedrus atlantica (Endl.)Man ex Carr - 3
trees and Abies concolor Lindl. et Gord - 3 trees are characterised with weakly
conspicuous allergenic effect of pollen.

Table 3. Average values of the analysed characters of trees in
Kindergarten ,,Nevena“

d (cm) h (m) b (m) Id (m)

Tree N cv cv cv cv
= - 0, z . 0, z . 0, z g5 0
Species ) |~ | T (W) % T T (%) HoE ]S (%) HoE ]S (%) %

Pinus nigra Arn. | 7,5 [15,0(0,3 [3,7 {955 |6,6 |1,0[255[110,0 [1,6 |0,06 6,2 [114,3(2,4|0,2 |12,6 |88,9

Cedrus atlantica
(Endl.)Man. Ex |12,5 [23,5|10,2 (97,2 {149,7 |7,7 (2,7 [77,0[128,3 (0,9 (0,4 91,7 |64,3 14,1|1,3 [72,2 [151,9
Carr.

Prunus cerasifera
Atropurpurea 40 |12,1(2,6 86,9|77,1 {58 [0,8[53,9 (96,7 |2 (0,04 8,2 (142,9(3,1|0,7 87,9 |114,8
Ehrh.

Picea orientalis

. 25 (61| / |/ 02545 |/ |/ |750 |2 |/ |/ [429{16| / |/ |593
Linkp.

Picea abies Karst. | 25 (6,9 | / / {439 (2 |/ |/ |333|0 |/ / 100 (5] / / |55,6

Ulmus effusa | o o Vg o |/ (758 (72 |7 | 1 hoool7| 7 | 7 horalsa| 7 | 1 hoze

Willp.
Thujaol_”e”ta“s 25 |18 |/ |/ 46|65 |/ |/ jos3fs| s |/ horilie| /s |/ |593
Abies concolor | & o\ 5106 11771465 |32 0.71365(533 [0 | 0 [0 | 0 [4looof12|s10
Lindl. et Gord.

Pseudotsuga

menziesii 75 1,2 [0 16|76 |14 02[296(233 |0 |0 |0 | 0 |06/02 [50,8]22,2

(Mirb.)Franco

Acer platanoides

L 25 (154 /7 |/ |981 (55 |/ |/ |9L7 |2 |/ |/ [1429R1| [ |/ |778

Tilia argentea

DC 25 374/ |/ [2382|85 |/ |/ 41721/ |/ |15005,1| / |/ |188,9

Celtis australisL. | 7,5 |2,7 |0,2 15,2|17,2 |3,8 [0,2 (9,1 |63,3 [2,3/0,03 (2,5 |164,3[1,6 (0,07 [7,4 |59,3

Cedrus deodara

(Roxb.)Don 25 B63|(/ |/ [231,2[155|/ | / [2583[15|/ |/ [107169| / |/ [2556

Average 15,7 (2,4 140,4| 100 |6,0 0,9 (38,6100 |1,40,09 (181|100 2,7|0,4 (40,3 | 100
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Table 4. Average values of vitality and decorativeness of trees in
Kindergarten ,,Nevena“

VIT DEK
Tree cv cv
0, - e 0 z 5 9
Species N (%) B - (%) % B - (%) %

Pinus nigra Arn. 75 4 0 0 93,0 4 0 0 90,9
Cedrus atlantica

(Endl.)Man. Ex Carr. 12,5 4,6 0,2 11,9 | 1070 | 48 0,2 9,3 109,1

Prunus cerasifera 40 41 | 02 | 229 | 953 | 41 | 02 | 232 | 932

Atropurpurea Ehrh.
Picea orientalis 25 3 / I | 698 | 3 / /| 682
Linkp.

Picea abies Karst. 2,5 3 / / 69,8 3 / / 68,2

Ulmus effusa Willp. 25 4 / / 93,0 5 / / 113,6

Thuja orientalis L. 2,5 3 / / 69,8 3 / / 68,2
Abies concolor

Lindl. et Gord. 7,5 5 0 0 116,3 5 0 0 113,6

Pseudotsuga menziesii

(Mirb.)Franco 75 5 0 0 116,3 5 0 0 113,6

Acer platanoides L. 2,5 5 / / 116,3 5 / / 113,6

Tilia argentea DC. 2,5 5 / / 116,3 5 / / 113,6

Celtis australis L. 75 5 0 0 116,3 5 0 0 113,6
Cedrus deodara

2 11 11
(Roxb.) Don ) 5 / / 6,3 5 / / 3,6
Average 4,3 0,07 58 100 4.4 0,07 54 100

The invasive woody species on this green area have not been noticed.
Invasive woody species like Robinia pseudoacacia L. are present in the close
surroundings of the kindergarten, in the residential area.

The kindergarten “Gorica* is located in southern part of Belgrade. The
approximate area of green space of this kindergarten is about 7500 m2.The
presence of 17 species with the total number of 52 trees has been recorded on this
green area. The table 5. presents the measured parameters for every species: the
diameter of a tree (d), the height of a tree (h), the width of a treetop (Id), the
height of a trunk (b). Species like Cedrus atlantica (Endl.) Man. ex Carr., Thuja
giganthea Nutt., Abies concolor Lindl. et Gord. characterize with the highest
values of diameters and heights of the trees. The highest evaluations of vitality
and decorativeness (table 6) have been granted to the trees of the species Acer
platanoides L. (VIT = 5; DEK = 5) and Cedrus atlantica (Endl.) Man. ex Carr.
(VIT= 4.5; DEK= 4.9). The species Cedrus atlantica (Endl.) Man. ex Carr is
present with the total number of 8 trees, which is the most numerous on this area.
The lowest measured values of growth elements (d = 0.6cm; h = 0.4m; Id =
0.3m) belong to the species of Thuja orientalis L. It is necessary to indicate that
all the individual trees of the aforementioned species are very young, recently
planted, which explains given low values. However, this species has been
credited with the high evaluation of vitality and decorativeness (VIT = 4; DEK =
4).
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Table 5. Average values of the analysed characters of trees in
Kindergarten ,,Gorica“

d(cm) h (m) b (m) 1d (m)
Tree cv cv cv cv
(" : 2 9 = s 9 i A 9 H a 9
Species N () T %) % (%) % (%) % (%) %
Acer 2 |179| /| 1 |2206|4a5| /| 1 |1216|19| /| / |s26|19| / | / |1357
platanoides L.
Quercus 2 |34 /| 1 |a00] 4| 7| 1 |w081 3| 7| 1 |1304|05| 1 | 1 |357
borealis Ten.
Cedrus atlantica
(Endl.) Man. Ex| 15 |18,1] 8,0 |125,7212,9 6,8 | 2,0 | 85,6 |183,8 0,6 | 0,3 [142,7| 26,1 | 2,9 | 0,8 | 76,6 |207,1
Carr.
Pseudotsuga
menziesii | 7 |13.4|66 |97,7 |157,6|57|24 853 |154,1| 09| 0,5 |115,8 39,1 | 22| 0,9 |81,8]157,1
(Mirb.) Franco
Bet“';(ﬁﬁ"d“'a 6 [14,2|74|894|167,1|52]1,7|57,0|140,5| 14| 04 | 549|609 |2,6| 0,6 |42,8|1857
Koelreuteria
paniculata | 9 |35 (0,08 52 |41,2(32|02|133 (865 |1,1]004| 7.7 |47.8|1,3|0,05] 9,0 | 92,9
Laxm.
Prunus 2 (19| /| 1 |224]25| 7| 1 |er6|19| 1 | 1 |s26lo6| 1 | / |429
cerasifera Ehrh.
P'””ASr:'gra 9 |43|04|235|506|19]/03[328]|514| 0] 0| 0 |00][13]02][324]929
Sorbus scandica
o 2 |24 1| 1 |282|25| 1| 1 |e76|21] /| / |on3|o6| / | / |429
Thujil%'gamea 2 |255| 1 | 1 |3000|75| /| 1 |2027|19| /| / |s26|23| /| / |1643
Th”‘aol_”e"ta“s 4 |o6|01|236| 71040 0 |108/0]| 0] 0o |o0003| 0] 0|24
Prunus aviumL,| 2 |08 / / 94 |15 / / 140513 / / |565(02| / / 14,3
Acer
pseudoplatanus| 2 |36 | / | 424123 / /[ 162219 / / |1826(08| / / |571
L.
Abies concolor | o110 21 52 | 619 |215,3] 6.4 1,7| 52,2 [173,0] 1.1 | 0.4 | 67.1 | 47.8 | 2.4 | 03 |26:8]1714
Lindl. et Gord.
Piceapungens | o |15 102|234 |141|15]101155/405] 0 | 0 | 0 | 00 |06/ 03 |815]429
Engelm.
T"'agrge”tea 17 |130] 2,2 | 51,1 |152,9] 5,7 | 0,6 | 20.3 [154,1| 1,8 [0,04| 5,8 | 783 |3,2| 0.4 [36.2|228,6
P'Cézrz:"es 6 |28]|21(1294329]15|10(1155/405| 0| o | o | 00 |06]03 |815]429
Average 85|33 631|100 |37 L1586 100 |2,3|02 394 | 100 |14 | 0.4 |46,9] 100

Out of the total number of 17 species recorded, 8 species possess
allergenic characteristics. The species Betula pendula Roth. possesses very
conspicuous allergenic characteristics of pollen and it is present on this green
area with 3 trees. The species of the genus Tilia spp., which allergenic
characteristics are moderately to strongly expressed, have the total number of 7
trees. Two species (Acer platanoides L. - 1 tree, Thuja orientalis L.- 2 trees) have
moderately expressed characteristics of pollen. Four species (Cedrus atlantica
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(Endl.) Man. ex Carr - 8 trees, Pinus nigra Arn. - 5 trees, Abies concolor Lindl.
et Gord. — 4 trees, Acer pseudoplatanus L. - 1 tree) have weakly expressed
allergenic characteristics of pollen.

Invasive woody species have not been recorded on this area, even though
they are present in the surroundings of the kindergarten. The presence of the
species Ailanthus altissima (Mill.) Svingle, Robinia pseudoacacia L.as well as
Acer negundo L. has also been noticed.

Table 6. Average values of vitality and decorativeness of trees in
Kindergarten ,,Gorica“

VIT DEK
Tree cv cv
9 H 5 0 H 5 9
Species N (%) (%) % (%) %
Acer platanoides L. 2 5 / / 128,2 5 / / 122,0
Quercus borealis Ten. 2 4 / / 102,6 3 / / 73,2

Cedrus atlantica
(Endl.) Man. Ex Carr.
Pseudotsuga menziesii

(Mirb.) Franco

15 4,5 0,3 16,8 1154 4,9 0,1 7,3 119,5

7 42 0,2 11,8 107,7 4,5 0,3 12,8 109,8

Betula pendula Roth. 6 4 0 0 102,6 43 0,3 13,3 104,9
Koe're“tiginﬁé”"’“'ata 9 [ 36| 02| 152 | 923 | 38 | 02 | 118 | 927
Prunus cerasifera Ehrh. 2 4 / / 102,6 4 / / 97,6

Pinus nigra Arn. 9 4 0 0 102,6 4 0 0 97,6
Sorbus scandica Fries. 2 3 / / 76,9 4 / / 97,6
Thuja gigantea Nutt. 2 3 / / 76,9 4 / / 97,6
Thuja orientalis L. 4 4 0 0 102,6 4 0 0 97,6
Prunus avium L. 2 4 / / 102,6 4 / / 97,6
Acer pseudoplatanus L. 2 4 / / 102,6 4 / / 97,6
Abies conéz'rc(’; Lindl.et) 7 1 35 | 03 | 165 | 897 4 | o 0 97,6
Picea pungens Engelm. 6 4 0,6 25,0 102,6 4 0,6 25,0 97,6
Tilia argentea DC. 17 3,7 0,2 13,6 94,9 41 0,1 81 100,0
Picea abies Karst. 6 4 0,6 25,0 102,6 4 0,6 25,0 97,6
Average 39 0,2 124 100 4,1 0,2 10,3 100

The kindergarten “Suncokreti” is located in the eastern part of Belgrade.
The approximate area of green space of this kindergarten is about 11000 m2. The
total number of 26 species with 227 trees has been recorded on the green area
which belongs to the kindergarten. The maximum values of the elements of
growth (table 7) belong to the species Quercus virgiliana Ten. (d = 41.2cm; h =
13.5m; b = 1.5m; Id = 9.2m) and Liriodendron tulipifera L. (d = 38.5cm; h =
22.5m; b = 2.8m; Id = 11.1m), whereas the minimum values have been recorded
at the species of Fraxinus angustifolia Vahl. (d = 2.4cm; h=3.1m; b=1.3m; Id =
2.3m) and Malus domestica Borkh. (d = 4.4cm; h=2.5m; b =1.5m; Id = 1.9m).
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Table 7. Average values of the analysed characters of trees in
Kindergarten ,,Suncokreti*

d (cm) h (m) b (m) 1d (m)
Tree N | v |, . lev| oy, . loev o, . v,
species | 6) |~ | T lom | P T T lom| T T lem| | ] T on]

Thuja orientalisL.| 0,5 | 7,6 | / / |484 (65| /| [ |747|0 | / /100 |24 / ! |522

Picea pungens
Engelm.
Prunus aviumL. | 1,6 [16,5|6,7| 70,7 |105,1| 4,8 |0,5(17,6| 55,2 (1,5| 0,1 {13,3(100,0( 5,0 | 1,0 |34,0(108,7
Laburnum
anagyroides Med.
Prunus cerasifera
Atropurpurea | 12 (12,4|1,4{52,3 (79,0 (7,0 |0,3{229|80,5(15|0,06|17,5(100,0| 45 | 0,2 |25,5| 97,8
Ehrh.

22182(14|330(522|6,511|350(747|04|0,4|200|267|26|05|391]|565

2,7162(06|21,4(395]|36|03|216(41,4|15(0,08|11,8{100,0( 2,0 | 0,2 |20,2| 43,5

Tilia grandifolia

DC 6 |28,0(33]|38,7(178,3|12,7|0,9(23,4(146,0| 2 | 0,1 |22,3|133,3| 7,5 | 0,7 {30,0{163,0

Betula pendula

Roth 7,11(10,9(2,1({696|694|79|13|605|908 (19]|0,1|258(126,7| 3,7 | 0,5 |48,9| 80,4

Acer platanoides

L 11,4120,5|1,3| 29,4 |130,6/12,3|0,4|13,3|141,4/1,9|0,06|13,6|126,7| 6,0 | 0,5 {35,9(130,4

Fraxinus

- 22|241(04|360]153|31(06(36,0|356|13|02|295]|86,7|23]04 |36,6]| 500
angustifolia Vahl.

Prunus armeniaca

L 0,5 |159( / / 11013 9 | / | [/ |103,4|1,4| / /193347 [/ / 1102,2

Robinia

; 20,7(20,5/0,8| 24,6 {130,6(11,9(0,4|20,9(136,8(2,1|0,04|11,0(140,0| 5,8 | 0,3 |30,2|126,1
pseudoacacia L.

TiliaargenteaDC.| 1,1 |28,5|4,4| 22,0 |181,5|14,0{0,5( 5,1 |160,9|1,9| 0,5 {37,2|126,7| 7,2 | 0,1 | 2,9 [156,5
Quercus virgiliana,
Ten.
Catalpa
bignonioides Walt.
Cercis
siliquastrum L.

Acer campestre L.| 2,2 |126,8|2,7| 20,3 |170,7|14,2|11,5|20,8|163,2|1,7| 0,2 |19,2|113,3| 5,9 0,07 2,4 {128,3

1,1141,2|12,0| 6,9 |262,4]/135|1,0|10,5|155,2|1,5( 0,2 |22,8(100,0| 9,2 | 0,4 | 6,9 {200,0

38199(09|229|631]8,7|0,7|20,6(100,0|1,7(0,08|12,5{113,3| 3,9 | 0,3 |22,1| 84,8

22189(06|145|56,7|41|01]|61|471|15| 0 | O [100,0(2,7 |0,07| 5,6 | 58,7

Rhus typhina L. | 0,5 (10,9 / /1694 (35| /| [ |402]|19| / [ 1126,7| 45| [/ /1978

Crataegus

. 1,1/6,1(19(448|389|41|01(51|471(15|0,05| 4,6 {100,0( 2,6 | 0,4 |24,0( 56,5
monogyina Jacq.

Juglans regia L. | 1,1 {13,0{9,3|101,3| 82,8 | 7,5 |5,0(94,3| 86,2 |1,7|0,05| 4,0 |113,3| 54 | 3,0 {79,1{117,4

Aesculus

2,2 (12,7(26(415(809|72]|07|19,9| 82,8 (1,8(0,02| 2,7 |{120,0| 3,9 | 0,7 |33,6| 84,8
hypocastanum L.

Malus domestica

05441/ / 128025/ / |287(15| / / 1100,0{ 19| / / |413
Borkh.

Cedrus atlantica
(Endl.)Man. Ex | 3,8 |27,7|1,3| 12,3 |176,4|18,6|0,7|10,2(213,8/1,8( 0,1 |17,7|120,0| 5,6 | 0,2 |10,4|121,7
Carr.

Abies concolor

Lindl.et Gord, | °° | 7® Ly 1 |478(|65 | /| [ (7470 | [/ |/ [ 00 22| / | [ |478

Picea abies Karst.| 1,1 {16,3/0,1| 0,9 |103,8/10,4| 0 | O |1195{1,4| O 0 1933(21| 0 0 | 457

Liriodendron

L 0,5 (385] / | |2452(225| / | | |258,6|28| / / |186,7|11,1| / / (2413
tulipifera L.

Prunus

11,41 65(03|200|414)|46|01|145(529 |15|0,02| 53 |100,0| 3,7 | 0,2 (18,9 80,4
cerasus L.

Average 15,712,2| 34,2 | 100 | 8,7 |0,8|21,9| 100 {1,5| 0,1 |23,5| 100 | 46 | 0,5 [25,3| 100
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The tree of the species Liriodendron tulipifera L. is very vital without any
visible signs of illness or damage, so it consequently got the mark 5 for its
vitality and decorativeness (table 8). The trees of the species Prunus cerasus L.,
Laburnum anagiroides Med., Rhus typhina L.and Crataegus monogina Jacg. got
the lowest marks for their vitality and decorativeness.

Table 8. Average values vitality and decorativeness of trees in
Kindergarten ,,Suncokreti*

VIT DEK
Tree o : . cv o : 5 cv o
Species N (%) ’ (%) % ’ (%) %

Thuja orientalis L. 0,5 5 / / 1471 5 / / 1429

Picea pungens Engelm. 2,2 3,2 0,6 38,7 94,1 3,2 0,6 38,7 91,4

Prunus avium L. 1,6 1,7 0,7 69,3 50,0 2 1 86,6 57,1

Lab“m”mgégym'des 2,7 2 0 0 588 | 16 | 02 | 342 | 457
Prunus cerasifera

Atropurpurea Ehrh. 12 32 | 009 133 94,1 34 01 195 97,1

Tilia grandifolia DC. 6 45 0,2 11,7 132,4 4,6 0,2 14,5 131,4

Betula pendula Roth. 7,1 3,2 0,3 28,7 94,1 3,5 0,2 21,9 100,0
Acer platanoides L. 11,4 41 0,1 13,2 120,6 4.4 0,2 16,9 125,7
Fraxinus angustifolia

vahl, 2,2 4 0 0 1176 4 0 0 1143
Prunus armeniaca L. 0,5 2 / / 58,8 1 / / 28,6
Robinia pseudoacacia | 207 | 29 | o1 | 230 | 853 | 28 | 01 | 302 | 800
Tilia argentea DC. 11 4 0 0 117,6 45 0,5 15,7 128,6
Quercus virgiliana Ten. 1,1 4 0 0 117,6 4 0 0 1143
Catalpa bignonoides | 35 | 37 | 03 | 204 | 1088 | 4 | 02 | 144 | 1143
Cercis siliquastrum L. 2,2 4 0 0 117.,6 4 0 0 114,3
Acer campestre L. 2,2 3,7 0,2 13,3 108,8 3,7 0,2 13,3 105,7
Rhus typhina L. 0,5 2 / / 58,8 3 / / 85,7
Crataeg‘j; Q?“Ogy'”a 11 2 0 0 588 | 25 | 05 | 283 714
Juglans regia L. 11 3 0 0 88,2 3,5 0,5 20,2 100,0
Aesculus h)I/_pocastanum 22 4 0 0 1176 4 0 0 1143
Malus domestica
Borkh. 0,5 3 / / 88,2 3 / / 85,7
Cedrus atlantica
(Endl.)Man. Ex Carr. 3.8 4 0 0 1176 4 0 0 1143
Abies concolor Lindl.et
Gord. 0,5 4 / / 1176 3 / / 85,7
Picea abies Karst. 1,1 3 0 0 88,2 3 0 0 85,7
L|r|odendr|(jn tulipifera 05 5 / / 1471 5 / / 142.9
Prunus
cerasus L. 11.4 39 0,08 9.3 1147 3,8 0,09 10,6 108,6

Average 3,4 0,1 12,0 100 3,5 0,2 18,2 100
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Out of the total number of 26 species recorded on this area, 9 species
possess allergenic characteristics of pollen. The species Betula pendula Roth.,
which pollen has very conspicuous allergenic characteristics, is present on this
area with 13 trees. The species of the genus Tilia spp., with moderately to
strongly conspicuous characteristics of pollen, also have 13 trees. There has been
recorded somewhat higher number of trees with moderately conspicuous
allergenic characteristics of pollen. The total number of 26 trees, arranged into
three species (Acer platanoides L. - 21 trees, Acer campestre L. - 4 trees, Thuja
orientalis L. - 1 tree) possess the aforementioned characteristic of pollen. The
two species (Cedrus atlantica (Endl.) Man. Ex Carr. — 7 trees and Abies concolor
Lindl. et Gord. — 1 tree) are characterized by weakly conspicuous allergenic
characteristics of pollen, while the one species (Juglans regia L. - 2 trees)
possesses very weakly conspicuous characteristics of pollen. 38 trees of the
invasive species Robinia pseudoacacia L. have been recorded on this green area,
and the same species is present in the nearby surroundings.

Woody species on the green areas in urban environment improve the
conditions of the environment and have positive influence on the quality of city
life and human health (Stavretovi¢ et al. 2010, Nini¢-Todorovi¢ et al., 2015,
and estimated the indicators of vitality and decorativeness of trees in Mali park in
Obrenovac (part of Belgrade). The results of their research have showed that the
trees of the species Platanus x acerifolia (Ait.) Willd., Tilia grandifolia DC. and
Fraxinus ornus had the best functional characteristics. Species Platanus x
acerifolia (Ait.) Willd., Populus bolleana Lauche, Ulmus effusa Willd. were
singled out, as representative species of significant vitality and decorative value
in Futo3ki park in Novi Sad (Nini¢-Todorovi¢ et al. 2015)

All allergenic species are divided into three groups: trees, grass and weed.
24 species are kept track of in Serbia, because their pollen has allergenic
characteristics: hazel bush, alder, yew, cypresses, elm, poplars, maple, willow,
ash, birch, hornbeam, platanus, walnut tree, oak, pine, hemp, grass, linden,
plantagineum, sorrel, nettle, pigweed, wormwood and ambrosia (Nestorovi¢ et al.
2011). Likewise, there are three maximums of pollen concentration in the air in
Serbia: early spring — anemophilic trees and bushes, summer - grass, and
summer-autumn herbaceous biannual weed. Pollen of the species Betula pendula
Roth. is very strong allergen, and it could be found in big concentrations in the
air — up to 5000 pollen grains/m? in air (Puc 2003). As it has already been stated,
besides trees, grass and weed are also allergenic species. The numerous authors
(Stavretovi¢ et al. 2006, Stavretovi¢ et al. 2010a; Stavretovi¢ et al., 2010b,
Stavretovic et al. 2011, Petrovi¢ et al. 2013) have noted a significant presence of
allergenic species of grass and weed on different types of urban green areas.

CONCLUSIONS
On the study green areas of 4 kindergartens in the suburbs of Belgrade has
been recorded 41 woody species with 359 trees. The largest number of trees has
been recorded on the green area which belongs to the kindergarten “Suncokreti”
(the total number of 227 trees), while the smallest number of trees belong to the
garden of “JeZzurko” kindergarten (the total of 36 trees).
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The trees in the garden of the kindergarten “Suncokreti” prevail with
regards to their height (the average height is 15.7m) and the treetop width (the
average value is 8.7) when compared to the trees on the other areas. As opposed
to this, the lowest average values of treetop height and width belong to the trees
in the garden around “Gorica”. The highest average evaluations of vitality and
decorativeness belong to the trees located on the green areas of the kindergartens
“Jezurko” and “Nevena”. A significant number of young trees, without any
visible signs of illness or damage, has been noticed here, what resulted in high
average evaluations of vitality and decorativeness. The trees which belong to the
kindergarten “Suncokreti” have been given the lowest average evaluations of
vitality and decorativeness.

Allergenic species are present in a significant number on these researched
areas (133 trees (37.0%). The largest number of allergenic trees has been
recorded in the garden of the kindergarten “Suncokreti” (62 trees), while the
smallest number has been noticed in the garden of the kindergarten “Nevena” (12
trees). The maximum recorded number of the species with allergenic
characteristics Betula pendula Roth. and Tilia spp. has been recorded on the
green area of the kindergarten “Suncokreti” (13 each). The biggest number of
trees which pollen has allergenic characteristics to a certain extent belongs to the
category of species with moderately conspicuous allergenic characteristics of
pollen. Invasive species have been spotted only on the green area of the
kindergarten “Suncokreti” (Robinia pseudoacacia L. - 38 trees). With regards to
that, monitoring the state of this area is necessary in order to avoid uncontrolled
spreading of the species Robinia pseudoacacia L.. Woody species on the green
areas in urban environment improve the conditions of that environment and have
positive influence on the quality of city life. The dynamics of growth and
development of woody species, as well as their vitality and decorativeness
depend on the conditions in which the species grow.

While planning and designing, it would be desirable not to predict
allergenic woody species on the green areas of kindergartens. The trees that are
planned for logging on these areas should be replaced with the species which do
not have allergenic characteristics, or at least with the species which allergenic
characteristics of pollen are very weakly conspicuous. It would be advisable also
to conduct regular maintenance, especially mowing, which would reduce and put
under the control allergenic herbaceous species. The species with the invasive
character are not desirable either because of the possibility of instant and quick
spreading and thus endangering the survival of the other species as well as
disturbing the aesthetics of the mere green area. The species which possess some
poisonous parts, as well as the species with thorns, are also not desirable on the
green areas of kindergartens.
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