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ABSTRACT 

Lately, the problem of biodiversity conservation is becoming more and more acute due to increase of anthropogenic impact. With 
the evolution of anthropogenic ecosystems, it also increases the vulnerability of species and biodiversity in general, as a result affecting 
ecological balance and environmental quality. The purpose of the researches was to evaluate the flora and fauna diversity in the Orhei urban 
ecosystem. The study was conducted during 2017 in 10 urban stations. Floral researches enumerate the presence of 145 species of 
magnoliophyte plants, grouped in 126 genera from 45 families. The most numerous were the species of the families: Asteraceae, Fabaceae, 
Rosaceae and Poaceae. The most frequents species are the eurybionte with wide ecological amplitude, some of which are included in the 
invasive species category. Vertebrates researches have revealed the fact, that the mammal fauna includes 25 species with a higher effective in 
the green areas of the urban ecosystem. The birds population of the ecosystem enumerate 57 species, prevail those from order Passeriformes. 
The domination degree of bird species decreases from cold period toward summer. Other vertebrates identified were: reptiles listing 3 
species, amphibians 7 species and fish 10 species. 
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Introduction 

One of the biggest problems worldwide is 
biodiversity conservation and the rational use of 
natural resources. Human civilization had a negative 
impact on biodiversity, particularly since the 
industrial revolution. Hunting and overfishing, the 
destruction of habitats through agriculture and urban 
sprawl, the use of pesticides and herbicides, and the 
release of other toxic compounds into the 
environment has all taken their toll, particularly on 
vertebrates [3]. Biodiversity is the primary condition 
of the existence of human civilization and provides 
support for the life and development of socio-
economic systems. Fauna researches in recent 
decades have shown a decline of biodiversity, 
largely caused by anthropization and degradation of 
natural ecosystems [4, 5]. The flora and fauna is an 
indispensable component of the urban environment, 
having a huge importance in the maintenance and 
functioning of the ecosystems affected by 
anthropogenic activity. At the same time these can 
serve as ecological indicators of the ecosystem 
stability. There are no complex studies on flora and 
fauna (terrestrial vertebrates) diversity from Orhei 
urban ecosystem and its surroundings. Therefore, the 

aim of the research was to identify and assess the 
diversity of plants and terrestrial vertebrate in the 
Orhei urban ecosystem (Republic of Moldova). 

Materials and methods 

 Researches in the field were conducted 
during 2017, in different sites of the Orhei urban 
ecosystem and its surroundings. Established sites 
include the following sectors: near the bridge over 
the Raut River at the periphery of Orhei town and 
the nearby sector, the periphery of the town in the 
north-western part, near the "Orhei" sport complex, 
near the recreational lake, silvopark below the 
industrial area, silvopark near the industrial area, 
biological treatment station (BTS) Orhei, 
downstream of the recreational lake, the confluence 
of the Ivanov stream from Orhei with the Raut 
River.  

Floral researches were performed using the 
linear transects method, which consists in marking 
the phytonutrient succession along a line or band, 
the length of which is determined by the type of 
studied vegetation [1]. Determination of the higher 
plant species was performed according to 
identification keys [2, 6, 7].  

Faunistic researches were based on 
direct observations method during several days 
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each two month, in each of the site mentioned 
above.  

 

Results and discussions 

Flora researches. In the mentioned sites there 
were identified 145 species of 126 genera, grouped 
in 45 families. Most of these are spontaneous 
species, but in some studied sectors also some 
cultivated tree species have been identified, for 

example: walnut, cherry, apricot, pear. The species 
encountered with a higher frequency are the 
ubiquitous ones, some are attributed to the invasive 
category, such as: Polygonum aviculare L., 
Convolvulus arvensis L., Plantago lanceolata L., 
Ambrosia artemisifolia L. etc. The most numerous 
families are Asteraceae (24 species), Fabaceae (12 
species), Rosaceae (14 species) and Poaceae (15 
species). 

 
Table 1. - The taxonomic spectrum of vascular flora from the Orhei urban ecosystem and its surroundings  

Order 
number 

Family 
Nr.  of 
species 

Nr. of 
genres 

Order 
number 

Family 
Nr. of 

species 
Nr. of 
genres 

1 Ranunculaceae 2 2 24 Dipsacaceae 1 1 
2 Papaveraceae 2 2 25 Juncaceae 1 1 
3 Caryophyllaceae 1 1 26 Sparganiaceae 1 1 
4 Chenopodiaceae 2 2 27 Cyperaceae 2 2 
5 Polygonaceae 3 2 28 Alismataceae 1 1 
6 Euphorbiaceae 1 1 29 Poaceae 15 12 
7 Rosaceae 14 12 30 Vitaceae 1 1 
8 Fabaceae 12 9 31 Typhaceae 1 1 
9 Cannabaceae 1 1 32 Pinaceae 2 2 
10 Geraniaceae 1 1 33 Caprifoliaceae 1 1 
11 Apiaceae 4 4 34 Cupressaceae 2 2 
12 Malvaceae 1 1 35 Oleaceae 2 2 
13 Brassicaceae 8 8 36 Aceraceae 5 1 
14 Resedaceae 1 1 37 Salicaceae 2 2 
15 Cuscutaceae 1 1 38 Juglandaceae 1 1 
16 Convolvulaceae 2 2 39 Simaroubaceae 1 1 
17 Boraginaceae 4 4 40 Buxaceae 1 1 
18 Lamiaceae 9 9 41 Corylaceae 1 1 
19 Plantaginaceae 2 1 42 Cornaceae 1 1 
20 Scrophullariaceae 3 3 43 Fagaceae 1 1 
21 Rubiaceae 2 1 44 Betulaceae 1 1 
22 Violaceae 1 1 45 Tiliaceae 1 1 
23 Asteraceae 24 20     

 

Species of trees used for greening are in a 
satisfactory ecological condition. The tree species 
used more frequently in the greening of Orhei town 
are: Tilia cordata Mill., Tilia tomentosa Moench, 

Aesculus hippocastanum Lin., Acer platanoides L., 

Acer pseudoplatanus L., Sophora japonica L., 

Robinia pseudacacia L., Juglans regia L., Populus 

alba L., Populus nigra L., Populus canescens (Ait.) 

Smith, Pinus sylvestris L., Pinus nigra J.F. Arnold. 
The study of flora in the Orhei urban ecosystem was 
focused on highlighting the species with a positive 
impact - species of trees, shrubs and herbaceous 
plants, which form communities that positively 
influence the ecological status of the urban 
ecosystem and the species presenting a threat for the 

same ecosystem: invasive species, parasite species, 
species with impact on population health and those 

which causes allergies during flowering. 
The analysis of the floral diversity in the 

research sites demonstrate that a greater diversity of 
species is in the Raut River site, near the bridge 
(Orhei), where 60 species were found with the 
dominance of the asteraceae (17 species) and the 
poaceae (8 species).  

A relatively high diversity was established in 
the sites near BTS Orhei, where 50 species were 
found. It should be noted, that in this research site 
predominate ruderal species, adapted to a substrate 
rich in nutrients. 
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In the site at the north of the Orhei town and 
in the sector around the sport complex, 49 and 48 
species, respectively, were registered. These sites 
have a rich herbaceous cover, there is a relatively 
large number of trees and shrubs, which creates a 
safe protection against dust particles and the gases 
that form on the road arteries, that cross these 
sectors. 

A reduced floral diversity was established in 
the silvopark of the industrial site, the confluence of 
the Ivanov river with the Raut River in Orhei town 
and near the pier of the recreational lake in Orhei, 
where 12, 19 and 22 species respectively are 
growing. It is explained by the increased degree of 
anthropic factor influence. The silvopark located  
downstream of the industrial area of the Orhei is 
contaminated with drainage waters, which 
accumulate in the side of the park with the 
recreational lake. Although, there are created 
sufficient humidity conditions in this site, only 12 
species, especially the Poaceae family, are growing: 
Poa pratensis L., Elitrigia repens (L.) Nevski, 

Bromus arvensis L. etc. 
In the sector located at the confluence of the 

Raut river with the Ivanov creek, crossing the Orhei 
district from the recreational lake were found only 

19 species, adapted to a high level of trophicity of 
the substrate: Galium aparine L., Arctium lappa L., 

Onopordum acanthium L. etc.  
Near the pier of the recreational lake 22 

species were registered and this reduced variety was 
also typical in the previous years, but the plants, 
which have been vegetating in this site had a higher 
coverage (about 80% -90%).   

In general, the vascular flora in the Orhei 
town site a relatively high diversity (145 
spontaneous species and cultivated decorative 
shrubs). The state of trees and shrubs used for 
greening is good. In the periphery of the city 
spontaneous plant species predominate and closer to 
the town centre are several ruderal and segetal 
species.  

Fauna researches in Orhei urban ecosystem 
have been revealed that mammal fauna registered 25 
species of 11 families grouped in 5 orders (table 2). 
As result, species from the orders Insectivora (6 
species), Chiroptera (6 species), Rodentia (10 
species), Lagomorpha (1 species) and Carnivora (2 
species) have been identified. Other identified 
vertebrates were: reptiles with 3 species, amphibians 
– 7 species and fish 10 – species.  

              
Table 2 - Taxonomic spectrum of vertebrate species from the Orhei urban ecosystem 

Class Order Number of 
families 

Number of 
species 

Number of species  
 in the Republic of 
Moldova[ 4] 

 
 
Mammalia  

Eulipotyphla  3  6 8  
Chiroptera  1  6 21  
Rodentia  4  10 23  
Lagomorpha  1  1 1  
Carnivora  2  2 13  

Reptilia  Squamata  2  3 13  
Amphibia  Anura  4  7 11  
Actinopterygii  Cypriniformes  1 6 39  

Perciformes 2 4 18 
 

The mammals’ fauna of the Orhei urban 
ecosystem have been best represented in the town 
parks and green corridors, the species from 
Insectivora, Rodentia and Chiroptera orders 
dominated. The lowest diversity has been registered 
in the sectors with buildings, industrial and in the 
small square that cannot provide favourable 
condition for the existence of the species. 

Bird populations’ observations in 
investigated sites revealed the presence of 57 species 

(table 3.). The most representative are the species 
from  Passeriformes order with 37 species or 65% 
from total number of determined species, with a 
considerable difference followed by species of the 
Piciformes order (7%), Coraciiformes (5%), 
Columbiformes (5%), Strigiformes (5%), 
Falconiformes(3%), Apodiformes (1,8%), 
Galliformes (1,8%), Gruiformes (1,8%), 
Ciconiiformes (1,8%) and Cuculiformes (1,8%). 
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Table 3 - Taxonomic structure of ornithofauna from Orhei urban ecosystem 
The ord. 
number 

 
Order 

Number of 
families 

Number of 
species 

Number of species in 
the Republic of 
Moldova [5]  se 

1  Apodiformes  1  1  1  
2  Galliformes  1  1  3  
3  Gruiformes  1  1  10  
4  Coraciiformes  3  3  4  
5  Columbiformes  1  3  5  
6  Ciconiiformes  1  1  13  
7  Cuculiformes  1  1  1  
8  Strigiformes  2  3  8  
9  Passeriformes  15  37  104  

10  Piciformes  1  4  9  
11  Falconiformes  1  3  31  

 
The most diverse avifauna was observed in 

the green areas (parks, shelter belts etc.) and near the 
water basins (Raut River, lake of recreation) of the 
urban ecosystem and its surrounding. At the same 
time, the specific diversity of bird populations varies 
from one biotope to another. The domination degree 
of bird species decreases from cold period toward 
summer. 

In general, the terrestrial vertebrates can 
serve a ecological indicator of the ecosystem 
stability and have major importance in the 
maintaining and functioning of the urban ecosystem. 

 

Conclusions 

The floral researches in the Orhei urban 
ecosystem, based on the study of 10 areas, highlight 
the presence of 146 species of magnoliophyte plants, 
grouped in 127 genera from 45 families. In general, 
the vascular flora in the Orhei town area has a 
relatively high diversity.  

The state of trees and shrubs used for greening 
is good. In the periphery of the town predominates 
spontaneous plant species and closer to the town 
centre there are several ruderal and segetal species. 

There have been detected parasitic species and 
those with impact on population health, causing 
allergies during flowering, which require monitoring 
and action to avoid spreading to other sectors of the 
city. 

The urban fauna (mammals, reptiles, 
amphibians, fish) in the Orhei town records 45 
species of 18 families grouped in 8 orders. The bird 
population of the urban ecosystem enumerates 57 
species, these maintaining in the most optimal 
biotopes with nesting conditions, food and shelter. 

Most of the species occur in the green areas 
of the town, which provide favourable shelter and 
reproductive conditions. The lowest diversity of 

species was registered in the sectors with buildings, 
industrial site and in the small square that cannot 
provide favourable condition for the existence.  

Note. The studies were performed within the Project 
15.817.02.20 A: "Study of the impact of economic 
activities of the Economic Development Center 
Region in order to protect the natural potential to 
ensure sustainable development" and within the 
fundamental project 15.187.0211F  financed by the 
Academy of Sciences of Moldova.  
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