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Abstract 
The paper includes the results of a research carried out during 2004 - 2010 which aim was to assess the ecological 
status of representative forest ecosystems, located in the Prut River Basin. Emphasis has been placed on biological 
diversity, the distribution range of flora and fauna, the endangered status in accordance with the IUCN 
classification and protection status in accordance with the annexes of International Environmental Conventions. 
Flora and fauna study was conducted seasonally and thus in different development phenological phases whereas 
species systematic origin was established by field reference books and specialized microscopes such as Micmed 
and MBS-10-5. Valuable forest ecosystems biodiversity records plants and animals species protected by both 
national, regional and international laws. Based on the investigation results, new habitats were established for a 
range of rare species, but also sufficient materials was gathered to scientifically argue for the foundation of 4 new 
protected areas (about 700 ha) and expansion of two existing once. 
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1. Introduction 

One of the most valuable treasures of humanity is 
the Earth's biodiversity. Plant and animal world has 
formed for millions of years. Due to ecological 
conditions with various parameters and configuration 
of temperature, moisture, soil reaction, determined by 
the geographical location of Republic of Moldova, 
flora and fauna of our country is characterized by 
broad taxonomic diversity, which includes over 5 500 
species of plants and about 14 800 species of animals 
[2, 15]. Although biodiversity has created 
preconditions for the emergence and evolution of 
humans, over the past decades several species of plants 
and animals are in continuous decline. Along 
environmental factors, reduction of flora and fauna 
stock is also a consequence of human factor through 
such activities as habitat destruction and pollution, 
illegal collection of wild plants, capture of many 
animal species, etc. Currently, there are 484 species of 
rare plants and animals, 242 of which are included in 
the Red Book of the Republic of Moldova (RBRM) 
[4]. This situation implies the urgency and the need to 
conduct research that would provide scientific 
arguments, proposals and possibilities for solving the 
problems related to biological diversity conservation. 

The most favorable conditions of preservation and 
restoration of biological diversity can be ensured by 
respecting the protection regime concerning protected 
natural areas. Since, forest ecosystems are the richest in 
floristic composition of vascular plant species, our research 
included representative ecosystems of forest sector, 
geographically located in the Prut River Basin (Republic of 

Moldova). Knowledge of biological diversity as well as 
species value found in these ecosystems will serve as a 
scientific argument and background for effective protection 
and ensure sustainable management of biodiversity within 

the Prut River Basin. 

1. Material and methods 

The research was conducted during 2004-2010. 
The purpose of the study was to assess the 
environmental status of representative forest 
ecosystems located within the Prut River Basin with 
emphasis on biological diversity, area of distribution of 
valuable flora and fauna species and protection status 
at national, regional and international levels. Flora and 
fauna study was conducted describing the seasonal 
environmental state of investigated ecosystems and 
sampling of higher plants [12], lichens, mosses, algae 
[20, 23] and mollusks [1] for further determination. 
Species systematic membership was determined using 
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specialized plants books [21] and microscopes MBS -
10 and Micmed-5. Flora and fauna degree of rarity and 
danger of extinction was established in accordance 
with IUCN, the Red Book of the Republic of Moldova 
(RBRM), Red Book of Ukraine (RBU), Red Book of 
Romania (RBR), European Red List (ERL), Annexes 
of Bern Convention, 1979 (CBern), Bon Convention, 
1979 (CBon), Washington Convention, 1979 (CWash.) 
and Rio de Janeiro Conference (1992) [4-7, 8-11, 14, 
16, 17]. 

2. Results and discussions 

Out of 161 200 hectares of state protected natural 
areas - 61 200 ha or 38% are protected natural areas 
belonging to the forest fund. Over the years, the state-
protected natural areas network has undergone some 
changes caused by the action of multiple factors that 
led to substantial degradation of some of them. 
Reassessment of state protected areas is actual both 
from the need to establish the relevance of protected areas 
categories as well as complete the fund of state 
protected areas with favorable conservation habitats for 
flora and faunal diversity. The study included 30 
representative ecosystems from the national forest fund 
(Figure 1).  

 
 

Figure 1: Location of the investigated objects 
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Geographical location and climatic conditions. 
Objects under investigation are located in the Prut 
River Basin, on the following units of relief: Moldova 
Plateau, Northern Moldavian Plain, Central Moldavian 
Plateau and Tigheci Hills.  

Moldavian Plateau, which occupies the northern 
part of the Republic Moldova, has a flat and 
moderately fragmented terrain, slightly tilted to the 
south. The altitude varies between 240-320m. The 
investigated representative ecosystems are located in 
Briceni, Edinet Ocnita and Donduseni rayons. In the 
western part of the plateau, within the Prut Rover 
Basin, stands a row of reefs called “toltre” (toltry), 
which create a picturesque landscape. These toltre are 
subject to a number of karst processes giving rise to 
various caves, caverns and karts funnels [3]. The 
annual temperature varies between 8-9 °C and the 
average annual rainfall being between 450-560 mm 
[22]. Forest-steppe vegetation is predominant here, 
together with oak and cherry as well as oak and birch 
forests. Predominant soils are the gray and typical and 
levigated chernozem. 

Northern Moldavia Plain spreads over the Balti 
plain and Ciuluc plateau; the investigated 
representative ecosystems are located in Drochia, 
Riscani, Glodeni, Falesti, Singerei rayon. In this region 
the terrain is inhomogeneous, slightly fragmentized by 
broad hills with symmetrical and appease slops. The 
altitude is between 200-250m. Annual precipitation is 
450-470 mm, and therefore rivers flow is low and 
during the summer some of them dry up. The natural 
steppe and grassland vegetation occupy small areas 
and is predominant within the river valleys.  

Central Moldavian Plateau: the investigated 
representative ecosystems are located in Ungeni, 
Nisporeni and Hincesti rayon. Characteristic for this 
region are territorial complexes which are natural 
forests. The landscape in this region has the highest 
altitudes in the country (350 to 429.5 m) and is highly 
fragmented by a dense network of valleys, deep gullies 
(100-250 m) characteristic for Codrii Forests. 25% of 

the territory is covered by forests of oak mixed with 
lime, ash and maple. Some massive areas with beech 
have retained in this area. In comparison with other 
regions of the country, grassland and spontaneous 
vegetation is preserved well and spreads over large 
areas [18]. Predominant are grey, dark-grey and brown 
soils and on the outskirts of Codrii forests - levigated 
and ordinary chernozem [19].  

A part of the protected areas of Hincesti rayon are 
located within the steppe plains of South Moldova with 
fragmented landscape and altitudes ranging from 200-
300 m. The average annual temperature is +9° C and 
average annual rainfall 460 – 500mm. Natural forest 
vegetation, with pubescent oak groves occupying small 
areas. In particular, it includes Tigheci hills with 
different subtypes of chernozem soil. Steppe 
vegetation is well developed, usually present on eroded 
slopes and grassland vegetation on rivers floodplains. 
Thus, the climate and landscape of the area have 
determined the development of certain species of 
plants and predominance of certain wild animals. 
All this, combined with the anthropogenic factor 
determined the current ecological status of these. 
A better vegetation growth and development was 
recorded in the ecosystems located with the Prut 
River Basin (LR Valea Mare, NFR Nemteni, NFR 
Dancu, NFR Sarata Razesi) and within the forest 
Codrii Tigheci. 

Analysis of the results concerning the 
biological diversity, showed a different number of 
valuable species across the investigated 
ecosystems. A greater diversity (27 species), 
particularly species protected nationally, 
regionally and internationally, were recorded in 
LR Codrii Tigheci, which also has the largest 
surface (2519ha), followed by NFR Cabac, NFR 
Ciobalaccia, NFR Saptebani, NMPR Sarata 
Galbena, NFR Seliste Leu and the forest Siscani - 
where the number of valuable species comprises 
15 to 17 species, which depending on the degree 
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of rarity and danger of extension are protected by 
various national and international laws.  

The presence of many valuable species in a 
protected habitat is beneficial for the establishment of 
mutual relationships and creation of conditions for 
establishment of sustainable ecological balance. 
Nevertheless, in some forest ecosystems (i.e forest 
Chetrosica and Balanesti, NFR Tetcani, NFR Lucaceni 
etc.) there was recorded a smaller number of valuable 
species. However, the quantity does not always reflect 
the value of protected ecosystem. Undoubtedly, from 
this point of view, the value of the forest located in the 
village Siscani, where Paeonia peregrina is still 
preserved and whose number is constantly decreasing 
and of NFR Dancu – with the largest areas for 
Leucojum aestivum, which on some plots has coverage 
of 70-80% is of great importance. A small number of 
Leucojum aestivum was registered in LR Valea Mare, 
NFR Neamteni and Poganesti, these ecosystems being 
reported as new habitats for Leucojum aestivum.  

Along with valuable species of angiosperm plants, 
there have been recorded also rare species of mosses 
and lichens. The endangered species of mosses such as 
Climacium dendroides, previously reported in some 
oak forest with birch, maple and hornbeam in Edinet, 
Orhei and Ungheni rayon [4] has been registered by us 
also in LR Codrii Tigheci and NFR Saptebani; lichen 
species Ramalina fraxinea – in NFR Seliste Leu and 
Cabac and in the forests of Chetrosica Veche, Siscani 
and Luparia villages was registered, whereas Ramalina 
polynaria – was registered in LR Codrii Tigheci. 
Although not included in the list of species found in 
the RBRM, Equisetum telmateia can be found very 
rarely within the borders of our country (rayon Briceni 
and forest Codrii Tigheci) was recorded by us in NFR 
Nemteni and on large areas with a high degree of 
coverage and development in LR Dolna.  

The investigated forest areas represent favorable 
habitats for various species of animals (Figure 2), 

many of them being protected at national and 
international levels.  

For instance, within the forest meander Pererita, 
NFR Saptebani and the forest surrounding the Luparia 
and Radiu de Jos forest, was registered Felis silvestris; 
within the flooded habitats of Prut River Basin: LR  
Valea Mare and NFR Sarata Rezesi, NFR Poganesti 
was detected Ciconia nigra; whereas in LR forests 
Codrii Tigheci was registered Liometopum 
microcephalum species. This species has not been 
previously reported in LR forest Codrii Tigheci and 
thus the habitat can be regarded as a favorable one for 
this species. The flora and fauna diversity along with 
other specific elements highlights the value of 
investigated forest ecosystems.  

As a important result of our research, is the 
establishment of protected areas correspondences to 
their protection category, and particularly review of 20 
forest ecosystems already taken under state protection: 
NFR Rososeni, NFR Tetcani, LR Zabriceni, NFR 
Pociumbeni, NFR Saptebani, NFR Lucaceni, LR 
Izvoare Risipeni, NMPR Loganesti, RNPM Sarata 
Galbena, NFR Villa Caracui, LR Dolna, LR Valea 
Mare, NFR Nemteni, NFR Seliste – Leu, NFR Dancu, 
NFR Poganesti, NFR Sarata Razesi, LR forest Codrii 
Tigheci, NMPR Cahul, NFR Flaminda. These 
ecosystems meet and comprise all the criteria 
according to which they were attributed the status of a 
state protected area.  

 Comprehensive study of all elements in 
determining the category of protection as well as the 
environmental quality of studied ecosystems 
components were the basis for the proposal to move 
some protected objects from one category into another. 
For instance, within the investigation of NFR 
Saptebani, along wit the protected sector, the 
investigation included also a steppe sector located in 
the north-west of the forest (app 35ha), with a special 
flora and fauna diversity, which is characterized by a 
well developed grass carpet formed by common but 
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also many valuable plant species. Among these, which 
are protected both at national and international level, 
are: Hepatica nobilis (RBRM), which was recorded on 
limestone cliffs of the surrounding areas, comprising 

about 10 exemplars per square meter and then was not 
registered within the NFR Saptebani. An increased 
abundance is characteristic, especially for Adonis 
vernalis (Rare, RBU, CWash.). 

 

Figure 2: New and known habitats for the determined valuable species 

This species predominates in most investigated 
open areas and constitutes the most attractive element 
of the landscape, sometimes, having coverage of about 

70-80%. Limestone hills, bordering the forest, 
especially in spring, are dominated by Pulsatilla 
montana - rare species, protected both in our country 
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and in Romania and many valuable species of 
Asplenium trihomanes, Cystopteris fragilis, Asplenium 
ruta-muraria. The studied forest sector is crossed by 
the river Ciuhuret, along which lies a chain of cliffs 
that amaze with its rich flora and fauna and add to the 
ecosystem hydrological and geological origin 
elements.  

Among areas rich in valuable species of plants 
and animals, representative geological and 
hydrological objects, in according to Chapter 4, Art. 37 
point “e” of the Law on State Protected Natural Areas 
Fund (1998) [13], the protected area Saptebani together 
with its adjacent sectors corresponds to the category of 
Mix Nature Monument (MNM), with the name MNM 
“Adonis” (Adonis vernalis – the dominant species, 
which represent an attractive element of this protected 
area), will contribute to the extension of the state 
protected natural areas with about 35 ha. Into the 
category of MNM is proposed to be transferred as well 
the LR La Castel, which extends over a length of 5 km 
along the river valley Racovat, representing a natural 
landscape formed of toltre. The water of the Racovat 
River contributed to the formation of a deep gorge, 
whose rocky shores are covered with Quercus robur, 
Cerasus avium, Pyrus pyraster. Among shrubs, there 
are Rhamnus tinctoria, Prunus spinosa, Crataegus 
curvisepala, among valuable herbs species are 
Veratrum nigrum (Rare, RBR), Asplenium ruta-
muraria and Asplenium trichomanes and lichens 
Clandonia pyxidata. The caves serve as a refuge for 
many species of eagles and reptiles. This sector has 
great scientific interest for biologists, archaeologist and 
geologists.  

Nature Forest Reserve Ciobalaccia constitutes a 
picturesque landscape characterized by fragmented 
terrain and the presence of natural springs which 
contribute to the development of a rich potential of 
valuable plant and animal species. The reserve is rich 
in large meadows with grassy vegetation and groves of 
secular oaks with flat crowns. Forest vegetation 

consists of vigorous trees, such as: Quercus robur, 
Carpinus betulus, Cerasus avium, Acer campestre, 
Fraxinus excelsior, Pyrus pyraster, well-developed 
shrubs: Corylus avellana, Swida sanguinea, Cornus 
mas, Euonymus europaea, Ligustrum vulgare, 
Crataegus curvisepala and common species and 
valuable herbal plants. Among rare species, protected 
by national and international legal documents, which 
distinguish this reserve from the others, are: Anemone 
nemorosa, Helichrysum arenarium, Doronicum 
hungaricum included in RBRM, RBU, RBR, etc. 
Among the valuable species of animals, there were 
registered: Vulpes vulpes (ERL, CWash.), Lacerta 
viridis (CBern), Helix pomatia (CBern), etc. All listed 
species have been registered not only within the 
declared protected area sub parcels, but also in other 
sub parcels of the Parcel 55, which constitutes a 
scientific argument in favor of awarding the entire 
parcel a protection status, with the exception of sub 
parcels L and I, which are dominated by acacia. This 
will lead to an extension of the Ciobalaccia reserve 
with about 60 ha. The arguments presented will serve 
as substantial background information to support the 
transfer of the protected area from the category Nature 
Forest Reserve to the category - Landscape Reserve.   

Analogue transfer, from Nature Forest Reserve 
category to category Landscape Reserve is proposed 
for NFR Stinca and Cabac. NFR Stinca is crossed by 
the Ciuguret River, and includes limestone toltre with 
steep sides and a height of about 7-10 m. Whereas 
NFR Cabac includes large forested slopes that form a 
hollow reservoir in the centre. In these reserves have 
been registered as well valuable species of flora, such 
as: Scrophularia vernalis, Dryopteris filix-mas, 
Fritillaria meleagroides, etc.; within the Stinca 
Reservation - Lilium martagon, Scopolia Carniola, 
Cephalantera longifolia, Lunaria annua, etc.; within 
Cabac as well as the following fauna species - Helix 
pomatia, Felis silvestris, Capreolus capreolus.  
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The study results highlighted some forest 
ecosystems which are not registered as state natural 
protected areas but in which have found refuge many 
species of plants and animals of national and 
international value. These are the forests from Pererita 
Meander, Luparia viladge, Rediul de Jos and Siscani.  

The forest from the Pererita Meander is located on 
the out skirts of the Pererita villadge, Briceni rayon. In 
accordance with the classification of the International 
Union for Conservation of Nature (IUCN), the Prut 
River bank sector, which lies along this area, was 
attributed to the category of Geological and 
Paleontologial Nature Monument (GPNM). Flora and 
fauna investigation of the forest located in this 
meander revealed that the forest is abundant in 
efemeroid plants, bushes and trees. The dominant tree 
species is Quercus robur and sub dominant is Cerasus 
avium. Optimal soil and air moisture conditions are 
good for development of Galanthus nivalis, with 
multiple protection status (RBRM, RBU, RBR and 
CWash.) and of Lilium martagon, rare species within 
the borders of our country included in the RBU and 
ERL. A compact vegetation carpet is created by 
Equisetum hyemale, abundant and with a high rate of 
developed, for which the meander from Pererita 
represents a favorable habitat for growth and 
conservation. This species is rare within the boundaries 
of our country and we propose the species to be 
included on the list of rare plants of the Republic of 
Moldova.  

Specifically important for this ecosystem is the 
presence of: Neottia Nidus-avis (Rare, RBU, RBR, and 
CWash.), Ornithogalum refractum (RBRM, RBU, 
ERL), Clematis vitalba (Rare) less frequently 
encountered in other investigated ecosystems. Among 
animals protected species have been registered: 
Lucanus cervus (RBRM, RBU, ERL and CBern), Felis 
silvestris (RBRM, RBR, RBU, ERL, CWash. and 
CBern), etc. The results of our studies argue on the 
need to protect the forest from Meander Pererita 
together with the Prut River bank sector which enters 

this region. Thus, the Meander Peperita protected area 
can be extended from 5 hectares (GPNM) to about 200 
ha and to be attributed to the Landscape Reserve 
category.  

Luparia Forest impressed us by the abundance of 
species included in RBRM, among which - Fritillaria 
meleagroides, registered here for the first time and a 
sufficient number of other valuable plant species, such 
as: Lilium martagon (Rare, RBU, ERL), Pulmonaria 
officinalis (Rare), Primula veris (Rare), Asparagus 
tenuifolius (Rare), lichen species as Ramalina fraxinea 
(RBRM, RBR) and animals as: Felis silvestris, Sus 
scrofa (Rare, ERL, CBern), Meles meles (Rare, CBern) 
and others. Within the middle of the forest, there is 
lake which is in good condition and helps to maintain 
the microclimate of the ecosystem. The presented 
arguments are the base to attribute Luparia forest a 
protection area status with Landscape Reserve 
category.   

The phytocenologic survey of the Radiul de Jos 
forest revealed a lush of well developed vegetation in 
all 7 parcels (21-27), consisting dominated species of 
Quercus robur and Fraxinus excelsior, with an 
approximate age of 60 years old and herbaceous 
species including species which are rare within the 
border of our country, such as: Pulmonaria officinalis, 
Asparagus tenuifolius, Primula veris, Convallaria 
majalis, Viburnum opulus and species listed in RBRM 
(2002) and protected by environmental conventions: 
Staphylea pinnata (Rare, RBU), Scopolia carniolica 
(RBRM, RBU), Cephalantera damasonium (RBRM, 
RBR, RBU), Dictamnus gymnostylis (RBRM, RBR), 
Vitis sylvestris (RBRM). Among the valuable species 
of animals there were registered: Ciconia ciconia 
(Rare, ERL, Bon and Bern Convention), Lacerta 
viridis (Rare, ERL, RBU, RBR), Hila arborea (Rare, 
RBR, ERL, CBern), Helix pomatia (CWash. and 
CBern), Coronella austriaca (RBRM, RBU, RBR, 
ERL, CBern) and Marumba quercus (RBRM, RBU). 
The value of the forest is the fact that it is a new 
habitat, previously unrecorded, for Marumba quercus 
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species, first reported in the middle course of the Prut 
River Basin. In order to conserve the valuable species, 
the Radiul de Jos forest should be attributed the Nature 
Forest Reserve category.  

Equally valuable is the forest Siscani, significant 
both in the presence of critically endangered species, 
i.e. Paeonia peregrina and other rare species in 
Republic of Moldova, such as Pulsatilla montana, 
Lacerta viridis, Morimus funereus etc. In order to 
preserve the value of the forest Siscani, we propose to 
include the forest to the fund of protected natural areas 
and attribute the Natural Forest Reserve category.  

The ecosystems which are proposed for protection 
meet the criteria towards state protected areas and 
correspond to the mentioned protection category. They 
perform the ecological function, help to conserve 
biological diversity and to establish National and 
European Ecological Network. The research represents 
a contribution to the maintenance, expansion and 
diversification of areas to protect valuable habitats and 
ensure efficient and sustainable management of 
biological diversity as well as fulfill the requirements 
of the Convention on Biological Diversity (Rio, 1992). 

Conclusions 
The biodiversity of the 30 surveyed representative 
areas amounts 82 species and 38 plant species 
protected by national and international laws. 

Certain rare species have found as a favorable 
habitat many of the investigated forest ecosystems and  
namely the following species:  Leucojum aestivum in 
LR Valea Mare, NFR Nemteni and Poganeşti; 
Climacium dendroides, Ramalina polinaria and 
Liometopum microcephalum in LR Forest Codrii 
Tigheci, Equisetum telmateia in NFR Nemteni and LR 
Dolna, Equisetum hyemale in forest Pererata; 
Fritillaria meleagroides in forest Lupăria; Doronicum 
hungaricum and Anemone nemorosa in NFR 
Ciobalaccia; Marumba quercus in forest Radiul de Jos; 
Hepatica nobilis in NFR Saptebani; Ciconia nigra in 
LR Valea Mare, NMPR Sarata Rezasi and NFR 

Poganeşti; Felis silvestris in forests Pererata, Lupăria, 
Radiul de Jos and NFR Saptebani.   

The research gathered the scientific arguments 
needed for the foundation of 4 new protected areas: LR 
Pererata, LR Luparia,  NFR Rediul de Jos and NFR 
Bujor (about 700 ha) and expansion of 2 existing 
protected areas - NFR Ciobalaccia and its transfer to 
category Landscape Reserve  and NFR Saptebani to 
category MNM Adonis.  These ecosystems meet the 
criteria under which they were awarded the status of a 
state protected area and contain relevant specific 
elements (flora, fauna, geological, hydrological and 
landscape elements) characteristic for that class of 
protection. 
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