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ABSTRACT 

Condition of V.Zatikian Park trees was studied, ecogeochemical assessment provided and ecological tolerance of plants studied.    
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INTRODUCTION 

While implelementing a complex ecological assessment of urban environment, an essensial role is given to assessment 
of the status of green plantations, the basic indicators of which may be tolerance of tree species, species composition 
and age, intensity of man-induced pressure on plants [1, 3, 8, 13, 17, 18]. 
The issue of greening Yerevan - the capital of Armenia – has an exclusively essential social, ecological and economic 
significance and to manage it a compex approach is required. Yerevan is Armenia’s most polluted city homing some 
70% of industries. About 95% of  Yerevan air basin pollution is induced by vehicular traffic, 5% - results from  piled 
garbage, reduction of green spaces, intensified urban development, a number of  operating enterprises emitting  gasses 
to the atmosphere [10, 11, 13, 19]. It is necessary to develop a set of species with regard for gas-, dust- and metal 
accumulation properties and  tolerance to unfavorable environmental conditions and  diseases and sufficient 
decorativeness of plants. Selection of a set of plants  for landscaping should include both indigenous and introduced 
species  having high ecological tolerance particularly under high levels of  urban environment pollution. Today, 
researches of introduction and the use of introduced species on sites planted with a limited number of species have 
become increasingly topical. The goal of this  research  was studying ecological tolerance of tree species of V.Zatikian 
Park located in Malatia-Sebastia district of Yerevan.  
 
 

MATERIALS  AND  METHODS 

One of Yerevan green spots - V. Zatikian Park - is located in between two heavily trafficed streets – Svachian and Raffi 
(Fig. 1).  The Park’s set of trees composed of  both indigenous and introduced species includes Koelreuteri paniculata 
Laxm., Fraxinus pennsilvanica 
M., Fraxinus lanceolata 
Borkh., Albizzia jսlibrissin 
Dսrazz., Ailanthus altissima 
(Mill.), Uniperus virginiana L., 
Catalpa bignonioides Nalt. and 
so on. 
Condition of trees was 
estimated through a 5 point 
grading scale: I - normal to 
excellent, II – good, III – poor, 
IV - extremely poor, V - dead 
[1, 7, 9]. Prior to assessment 
we selected a series of  visible 
symptoms of a pressure on a 
specimen: injuries of assimmi-
lation apparatus, dried bran-
ches, canopy and trunk defor-
mation and so on. Also, based 
on visible morphological featu-

 

Fig. 1. A satellite image of V. Zatikian Park. 
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res we did a dendrometric estimation  of trees and the age and diameter of trunks [4-5, 15]. 
Leaf samples were collected and treated through the accepted methods [14] in the mid of the vegetation period – July 
through August, 2012. The collected samples were treated in the lab (washing,  air drying, chopping into small pieces, 
and ashing) and then analyzed for heavy metal contents through atomic absorption methods (Aanalyst 800, 
PerkinElmer, US) [6]. 
A qualitative assessment of heavy metals in depositing mediums (soil, plants) was done through a method of a 
comparative analysis between  background concentrations [16]. For studying heavy metal intake by and accumulation 
in plants we used a coefficient of  man-made concentrations  (Cc) [12]. 
The obtained data were processed employing MS Excell software. 
 
 

RESULTS  AND  DISCUSSION 

In the Park we have registered 1017 trees, around 25 tree species which include both decorative and fruit trees (Fig. 2). 
Prevalent plants are ash trees, fruit trees, Ulmus pumila L. (16.7%), Acer negundo L. (5.74%), white (3,5%) and black 
(4,6%) poplar, Koelreuteria paniculata Laxm. (3.9%): Ash trees are represented by Fraxinus excelsior L. - 15.9%,  
Fraxinus pennsilvanica M. - 10.2% and Fraxinus lanceolata Borkh. - 5.5%; fruit trees include apricot, plum, mulberry, 
and cherry tree (15.35%). 

 

 

Fig. 2. Species composition  of V. Zatikian Park trees, %. 
 
 
It is known that environmnetal pollution  causes visible morphological injuries in plants. Some of tree species grown in 
the Park exhibit external visible injuries (ash trees, robinia pseudoacacia,  planes,  lime trees etc.). The poorest condition 
was that of Ulmus pumila L., with extremely sparse crown and completely damaged leaves, dried branches, too, were 
observable. According to dendrometric assessment (Fig. 3), the Park comprises mostly young specimens; the major 
share  (33%) is detected in the group of 10-20 year trees, that  of under 10 years  being rather large, too (32%). The 
oldest –age group – over 40 years  making 9% of the total amount included such species as planes (orientalis and 
acerifolia), Ulmus pumila L., willows, black poplars and lime trees.  
The obtained tree condition evaluation data allow to evaluate condition of the Park as satisfactory; however within the  
Park exit area we detected trees with visible injuries originated in the result of continuous unmanaged piling of garbage.    
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Among a set of tree species found in the Park we 
selected and studied Fraxinus excelsior L. and 
Fraxinus pennsilvanica M., Koelreuteria panicu-
lata Laxm. and Robinia pseudoacacia L., which 
became  study objects for geochemical investiga-
tions, too (Fig. 4). 
Commonly, condition of  green planations is 
assessed as good in the case the quantity of III 
and IV- grade trees do not overstep 15%, up to 
30%- satisfactory, 31-50%- poor, over 50% 0 
extremely poor. According to the above-noted 
indices, one may evaluate condition of the Park 
as satisfactory as a share of  III and IV-grade 
trees makes 26,1%, whereas the major share 
belongs to I-grade trees (Fig. 5). 
 

 
Fig. 4. Evaluation of condition of  some of  V. Zatikian Park tree species by grades. 

 
Fig. 5. Assessment of condition of V.Zatikian Park 

 
 
According to geochemical data, high contents of mercury, molybdenum, lead, copper and manganese were common  to 
all the sampled tree leaves. In this respect one should stress that Fraxinus pennsilvanica M. leaves showed considerable 
background excesses of lead (3,52), copper (3,32), mercury (2,65) and molybdenum (2.5 times) (Tab. 1). In the leaves 
of Fraxinus excelsior L. the contents of mercury, molybdenum ,  lead  and manganese exceeded the background by 
1.73; 1.6; 2.62; and 1.64 times, respecively. The background-exceeding contents of lead, mercury, molybdenum and 
manganese were detected in leaves of Robinia pseudoacacia L., by 3.29; 2.52; 2,47;  2.04 times, respectively. It is 
noteworthy that high contents of heavy metals in  Koelreuteri paniculata Laxm. leaves were detected throughout the 

 
Fig. 3. Percentage of age groups of  V. Zatikian Park trees. 
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Park despite a very good condition of the trees.  The background- exceeding contents of heavy metals emphasizing 
mercury and lead were also high in Koelreuteri paniculata Laxm leaves – by 2.18 and 2.14 times respectively. This 
proves a metal accumulation property of the tree. Consequently, it may serve both as a phytofilter and phytoindicator 
when greening areas polluted with heavy metals.   
 
 

Table 1. Background excesses of heavy metals (Cc) in four tree species of V.Zatikian Park. 

Locality  Cc 

Hg Ni Mo Pb Mn Cu Zn 

Fraxinus pennsilvanica M. 

Raffi Street 2,50 0,52 2,47 3,52 0,95 0,60 1,33 

Central part of the   Park  2,65 1,46 0,88 1,99 1,12 3,32 1,50 

Frontal part of the Park 0,25 1,41 0,97 0,60 1,05 0,27 0,81 

Fraxinus excelsior L. 

Raffi Street 1,18 1,15 1,53 1,94 0,66 1,06 1,26 

Central part of the   Park 1,73 0,83 1,60 1,95 0,77 1,38 1,27 

Frontal part of the Park 1,50 1,26 1,38 2,62 1,64 1,08 1,26 

Koelreuteri paniculata Laxm. 

Raffi Street 1,72 1,66 0,82 1,94 0,87 1,25 1,91 

Central part of the   Park 2,18 1,35 0,97 0,78 1,10 1,59 1,01 

Frontal part of the Park 1,26 0,63 1,17 1,69 1,42 1,25 1,36 

Robinia pseudoacacia L. 

Raffi Street 0,40 0,54 1,10 3,29 0,26 0,67 1,01 

Central part of the   Park 2,52 1,74 2,47 0,66 2,04 1,71 1,14 

Frontal part of the Park 0,74 1,14 1,93 2,02 0,87 1,08 1,32 

 
 
Relatively high excesses of heavy metals against the background were detected in respect of the central part,  except  
lead, which was not high both in robinia and ash trees  in the center of the  Park in contrast to its peripheries.  
This may possibly be explained by the fact that the major source of lead, is road transport, whereas the central part of 
the Park is relatively far from the roads. It should noted that synchronously with field studies we surveyed local 
residents and finally found out that for years the study site was used for piling debris and that the process went on even 
after planting the Park , becoming thus the main cause of heavy metal pollution of trees.  This may serve as  possible 
explanation to relatively high values of the rest heavy metals in the central part of the Park. 

 
 

CONCLUSION 

The implemented research  allows concluding that  
 V.Zatikian Park comprises 1071 trees which are  represented by 25  decorative  and fruit tree species;   
 A considerable share in decorative plants belongs to introduced species found in the area of the Park in sufficiently 

good condition;    
 Wholly, one may assess the status of the Park as satisfactory. However  the peripheries of the Park  are planted with 

trees with visible injures  originated in the result of  a long- standing practice of unmanaged garbage piling on the 
site; 

 The best condition of  the Park’s introduced tree species  is that of Fraxinus pennsilvanica M. and Koelreuteri 
paniculata Laxm. besides, the two species  being best appropriate for greening;  

 Koelreuteri paniculata Laxm. grows perfectly well even alongside the heavily trafficed streets and thus is assessed 
as tolerant particularly of  mercury (Cc=2.18) and lead (Cc=2,14); 

 One more introduced species - Fraxinus pennsilvanica M. is one of prevailing tree species  due to  its  
decorativeness and tolerance  to lead (Cc=3.52), copper (Cc=3.32), mercury (Cc=2.65) and molybdenum (Cc=2.5) 
and therefore is advisable for greening.  

 Robinina pseudoacacia L. and Fraxinus excelsior L., growing in the central part of the Park are also characterized 
by high contents of heavy metals. This may be explained by continuous unmanaged piling of garbage, whereas in 
peripheric parts  high contents are established for lead only, this being quite expectable because of heavily trafficed 
streets emphasizing Raffi  which surround the Park. 

 So, 4 studied tree species are tolerant of unfavorable environmental conditions.Finally, from  functional and 
morphological aspects the implemented assessment of  the studied intorduced tree species allows to conclude that 
Koelreuteri paniculata Laxm. and Fraxinus pennsilvanica M. are tolerant of the Park’s landscape and ecological 
condition and therefore  quite appropriate for use in  greening.  
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