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abstract

An evaluation of the ornamental trees in a public green area in Sofia was performed. 
The qualitative dendrological analysis comprises an evaluation of the phytosanitary status 
of the specimens and their ornamental characteristics. The dynamics in the decorative per-
formance of the species in the course of the year is displayed. Tree species which provide a 
year-round effect and contribute to the landscape design were recommended to be used for 
the restoration of that public green space.
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introDuCtion

One of the main objectives in developing a rehabilitation and management 
plan of urban green areas is to make an inventory and to evaluate the existing veg-
etation in order to prescribe measures for implementation including selection of re-
placement species for planting. While there are enough data about the biology and 
ecology of the species and objective criteria for determining the phytosanitary status 
of the specimens (Pencheva, Mirchev, 2010), a problem occurs with the objective 
comparison of the ornamental qualities of species. The perception of particular plant 
features is subjective. Furthermore, the annual dynamics of the overall species per-
formance should be considered.

Various scales for evaluation of the ornamental performance of trees and 
shrubs have been elaborated (Misnik, 1964; Kotelova, Grechko, 1969; Kotelova, Vi-
nogradova, 1974; Sydorenko, 2008). Features evaluated include: crown shape, leaves, 
characteristics and duration of flowering, colour of bark, leaves and fruits. 

Combining qualitative and quantitative characteristics of the green area, the 
overall assessment of the ornamental effect of the area in terms of its dendrological 
composition could be established. Methodology for the evaluation of the perfor-
mance of woody plants in park areas can be used when comparing different design 
plans (Anisimova, 2011).

The objective of this research is to make qualitative dendrological analysis of 
tree specimens of urban green areas in order to make recommendations for the selec-
tion of species for its further restoration.
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material anD metHoDs

To achieve the aim of the study the trees of the green area in the square in front 
of ‘St. Sophia’ basilica in Sofia were inventoried and a dendrological evaluation of 
the health status and ornamental effect was performed. 

The health status evaluation of  each specimen was made using a 5-grade scale 
introduced by Pencheva, Mirchev (2010): 0 - specimens with a high degree of vitality, 
with an excellent aesthetic value and with crown damage and defoliation up to 10%; 
1 - trees with crown damage and defoliation between 11 to 25%, with high vitality 
and aesthetic value, 2 – vigorous specimens with good ornamental value and crown 
damage and defoliation from 26 to 66%; 3 - specimens with insignificant ornamental 
value, with low vitality and crown damage and defoliation between 67 and 96%; 4 – 
specimens with low vitality and crown damage and defoliation above 96%.

The ornamental characteristics of the considered species for each month and 
for the entire year were evaluated. The complex ornamental effect of tree species 
was determined adopting Kotelova, Vinogradova’s (1974) methodology. Accord-
ing to that methodology the ornamental effect can be expressed by the value of the  
equation:

P =ΣaP/ΣP=(a1P1+a2P2+a3P3+a4P4+a5P5)/(P1+P2+P3+P4+P5), where

a1, a2, a3, a4, a5 – represent the grade of the plant features (an=1÷5); P1, P2, P3, P4, 
P5 – the weighting coefficient for each of the characteristics.

The ornamental plant characteristics have the following weight: architecton-
ics of the stem and crown - P1 = 4; leaves - P2 = 3; flowers and inflorescences - P3 = 
2; fruits - P4 = 2; stem and shoot/colour and fracture of the bark - P5 = 1. The grade 
of the basic plant features depends on the age of the specimen and the studied 
period of the year. It is determined by a 5-point grading scale in which the lowest 
grade is for features that have no aesthetical value and the highest grade is for those 
with unusual and outstanding ornamental qualities in terms of structure, shape, size, 
colour, etc.

The common characteristics of ornamental tree features that were evaluated 
in this study were based on published data (Kolesnikov, 1974; Dirr, 2011). The 
length of main phenophases was taken from Dimitrov’s phenological observation 
data (Dimitrov, 1973). The phenologycal observations have regional significance 
but due to the lack of information on the phenology of the investigated species in 
the region of Sofia, the data obtained from observations conducted by Dimitrov in 
the arboretum of Dobrudzha Agricultural Institute near Dobrich were used. 

The charts representing the dynamics of the ornamental performance of spe-
cies were compared and analysed. Species that complement and enhance the orna-
mental effect of the woody vegetation were suggested.



17

results anD DisCussion

The total number of tree specimens established in the investigated green area 
was 31 of 10 species and 2 cultivars. Out of these 31 specimens, 15 are of 5 gymno-
sperm species and 16 specimens from 7 species are angiosperms. 

The ratio of gymnosperm (evergreens) to angyosperm (deciduous) specimens 
is 1:1. This proportion provides a relatively year-round ornamental effect of the 
green area. 

The most widely used gymnosperm species is Cedrus deodara Loud., along 
with its cultivar Cedrus deodara ‘Pendula’. The most widely used angyosperm spe-
cies are Styphnolobium japonicum (L.) Schott and Robinia pseudoacacia L. (50%). 

An evaluation of the ornamental effect and its seasonal dynamics only of 
angyosperms was made due to the lack of phenologycal data on the gymnosperm 
species considered. The studied gymnosperms are evergreens and have а constant 
ornamental effect during the year.

The results of the evaluation of angyosperm tree species are presented in Table 
1 and the seasonal dynamics of their ornamental performance is presented in Fig. 1, 
respectively.

Phytosanitary status
The result from the phytosanitary inspection showed that four specimens from 

Styphnolobium japonicum (L.) Schott are in poor condition and in general state of 
decline (fall under the third category). They showed mechanical and disease injuries 
and require renovation.

The anaysis of the seasonal dynamics of the ornamental performance of 
angyosperm tree species showed that the inventoried species are deciduous and their 
ornamental effect in the winter months is low. All species except Fraxinus excelsior 
L. have maximum performance during the flowering period.

Robinia pseudoacacia L. has the lowest value of complex ornamental per-
formance. Its effect is only during its flowering period. It is recommendable for the 
specimens of that species to be substituted in a future reconstruction with species of 
higher ornamental qualities.

On the basis of the qualitative dendrological analysis of the species composi-
tion of the green area of ‘St. Sophia’ basilica Square, the tree species that are rec-
ommended for its restoration are Ginkgo biloba L. (male specimen) and Catalpa 
bignonioides ‘Aurea’. The complex performance evaluation of Ginkgo biloba L. has 
value of 2.0 and the value of the one of Catalpa bignonioides ‘Aurea’ is 2.4. The 
suggested species will substitute Styphnolobium japonicum (L.) Schott and Robinia 
pseudoacacia L., respectively. The seasonal dynamics of the ornamental perform-
ance of the recommended species is presented in Fig. 2.
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table 1. Evaluation of tree specimens and species in the green areas of ‘St. Sophia’ basilica Square

Species and intraspecific taxa
Number 
of speci-

mens

Phytosanitary 
status of speci-

mens

Evaluation of 
the ornamen-
tal effect of 
the species

Gymnosperms
1 Cedrus deodara (Roxb. ex D.Don) G.Don 6 002201 -
2 Cedrus deodara ‘Pendula’ 4 0001 -
3 Picea pungens Engelm. 2 12 -
4 Picea pungens ‘Glauca’ 2 12 -
5 Taxus baccata L. 1 0 -

total 15 -
angyosperms

8 Acer platanoides L. 2 12 2.0
9 Aesculus hippocastanum L. 2 00 2.3

10 Fraxinus excelsior L. 1 0 1.8
12 Robinia pseudoacacia L. 4 0000 1.4
13 Styphnolobium japonicum (L.) Schott 5 33332 2.1
14 Tilia platyphyllos Scop. 2 12 2.0

total 16

Fig. 1. Seasonal dynamics of the ornamental performance of angyosperm tree species 
in the green areas of ‘St. Sophia’ basilica Square

They are with distinguishing ornamental qualities during the whole year and 
will enhance the landscape design of the site. Ginkgo biloba L.  has favourable bio-
logical features such as longevity and fast growth rate. The proposed species are 
adaptable and suitable for the ecological conditions of the site. 
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Fig. 2. Seasonal dynamics of the ornamental effect of the recommended angyosperm tree species

ConClusion

In conclusion, the methodology for the evaluation of the complex performance 
of ornamental trees is recommended for analyzing the value of the existing dendro-
logical composition and for the selection of species for restoration.   

In order to provide continuous ornamental effect of woody ornamentals as a 
vegetative element of the spatial design, species with different seasonal dynamics 
should be combined. 
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