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Rezumat
A fost studiată structura demografică a populaţiilor de rozătoare mici din ecosistemele 
urbane ale municipiului Chişinău pe parcursul anilor 2011-2012. In total au fost semnalate 
13 specii de rozătoare. În perioada de primăvară-vară rata sexelor la majoritatea speciilor 
dominante a fost în favoarea femelelor, pe când masculii migrează intens în căutarea 
femelelor. Toamna femelele sunt mai abundente în biotopurile optimale, iar masculii 
dispersează mai activ. La începutul primăverii populaţiile de rozătoare sunt formate 
din indivizi adulţi, majoritatea fiind implicaţi în procesul reproductiv. Spre sfârşitul 
primăverii ponderea subadulţilor atinge 10-30% din efectivul populaţiilor speciilor. Pe 
parcursul verii procesul reproductiv continua şi toamna subadulţii constituie 50%-70% 
din efectivul populaţiilor rozătoarelor mici. Primele femele gestante au fost observate în 
martie, primii juvenili s-au semnalat în aprilie, iar la sfârşitul lunii mai indivizii născuţi 
în anul curent încep sa se reproducă. Femele gestante au fost înregistrate pe parcursul 
verii, iar reproducerea a continuat până la sfârşitul lui octombrie.
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Introduction
The age and sex structure of rodent populations are important demographic indexes 

that characterize the population state and evolution tendencies. These parameters are 
varying within large limits in relation to biotic and abiotic factors and development 
cycle of each species. The rodents are important elements of urban fauna, they serve as 
indicators of urban ecosystems state. In the last decades the city territories are expanding 
much faster than in the past and new types of ecosystems have appeared with specific 
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conditions and strong influence of anthropic factors. In such conditions not only 
synanthropic species, such as the house mouse or the rat, but also hemisynanthropic or 
even wild species can be observed within city limits. Thus, within the last years intense 
studies of small mammal fauna of Chisinău city have started in order to emphasize the 
community structure, diversity, biotopic distribution, reproductive activity and some 
adaptive peculiarities of rodent species in urban environment [1, 2, 3, 4, 5]. Within 
the cities the animal species are subjected to strong anthropic pressure, therefore the 
study of demographic structure populations from urban areas will allow emphasizing 
some adaptive peculiarities of rodent species in specific conditions and the prognosis 
in development trends of species populations. 

Materials and methods
The studies were performed in 2011-2012 in urban area of Chisinau city and in 

adjacent ecosystems, represented by agrocenoses, fallow grounds, natural woods, 
forest shelter belts palustre and natural open type biotopes. The material was collected 
in spring-autumn seasons, with snap traps placed in lines ata distance of 5 m between 
the traps in various types of biotopes. In caught animals the following parameters were 
registered: species, age, sex, reproductive status.

Results and discussions
During the study period 13 rodents species were registered in Chisinau urban 

area and in adjacent ecosystems, of which 846 individuals from 9 species of small 
rodents (Apodemus sylvaticus, A. uralensis, A. flavicollis, A. agrarius, Mus musculus, 
M. spicilegus, Microtus sp., Clethrionomys glareolus, Cricetulus migratorius) were 
caught with traps (tab. 1). 

Table 1. Abundance of rodent species in various ecosystems of Chişinău city.

No Species
Ecosystem

Forest Forest 
edge

Forest 
belt

Palu-
dous

Fallow 
ground

Or-
chard

Vine-
yard

Cere-
als Parks Buil-

dings

1. Apodemus 
sylvaticus 1.77 38.84 24.14 35.78 52.94 24.39 25 2.63 28.57 0

2. A. flavicollis 55.75 25.62 8.62 8.26 0 4.88 13.64 0 7.15 0

3. A. uralensis 4.42 2.48 20.18 20.18 17.65 34.15 18.18 14.03 0 0

4. A. agrarius 15.93 23.14 10.09 10.09 4.41 17.07 31.82 3.51 50 0

5. Mus musculus 0 0 0 3.67 1.47 0 0 0 14.28 91.67

6. M. spicilegus 0 0 10.34 0 2.94 0 0 61.40 0 0

7. Microtus sp. 0 1.65 10.34 1.83 20.59 14.63 9.09 16.67 0 8.33

8. Clethrionomys 
glareolus 22.12 8.26 8.62 20.18 0 4.88 0 0 0 0

9. Cricetulus 
migratorius 0 0 0 0 0 0 2.27 1.75 0 0

 The most diverse rodent fauna was registered in forest belts and paludous biotopes, 
followed by forest edge, fallow ground, orchard and vineyard. The lowest diversity was 
recorded in strongly anthropized biotopes, such as residential districts with buildings, 
where only 2 species were observed: Mus musculus was dominant with more than 90% 
and several individuals of field vole. 
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The sex ratio of rodent dominant species during the first half of 2011-2012 in most 
cases shows the prevalence of females, while males disperse in search of new territories 
for breeding. In forest ecosystems the sex ratio was slightly oscillating around 1:1 
value in wood mouse (A. sylvaticus) and field vole (Microtus sp.), in yellow-necked 
mouse (A. flavicollis) a slight predominance of females was observed, while in pygmy 
field mouse (A. uralensis) the female number was significantly higher than that  
of the males (3:1).  In wet biotopes the sex ratio of wood mouse is 3:1 with male 
prevalence, while in yellow-necked mouse it is 3:1 with female prevalence. In open 
land biotopes (meadows, pastures, grasslands, fallow ground) the sex ratio of dominant 
species (M. spicilegus and Microtus sp.) is approximately 1:1. At wood mouse and 
pygmy field mouse the females dominate and in yellow-necked mouse the males are 
more numerous. In agrocenoses only in wood mouse the males were more numerous 
(54% vs 46%), while in the rest of species the females are dominat: in pygmy field 
mouse – 67%, in striped field mouse – 80%, in filed vole – 71%, the differences being  
significant (tab. 2).

Table 2. Sex ratio of the main rodent species in urban ecosystems of Chisinau  
city in spring.

Species 
Forest ecosystems Paludous Open biotopes Agrocenoses 

♂♂ ♀♀ ♂♂ ♀♀ ♂♂ ♀♀ ♂♂ ♀♀
A.sylvaticus 50 50 75 25 57,69 42,31 54,17 45,83
A.flavicollis 47,83 52,17 0 0 66,67 33,33 0 100
A.uralensis 25 75 0 100 16,67 83,33 33,33 66,67
A.agrarius 100 0 0 0 0 0 20 80
M.spicilegus 0 0 0 0 50 50 0 100
Microtus 50 50 0 0 50 50 28,57 71,43

In the second half of the year the sex ratio shows that the females are more abundant 
in the optimal habitats, while the males disperse more actively. In forest ecosystems 
the males dominate in bank vole and female’s number decreased to 35%. The rest of 
species have the sex ratio around 1:1, except pygmy filed mouse with sex ratio 1:7 
with female prevalence. In paludous biotopes the females are more numerous in the 
majority of species except pygmy filed mouse, where the males dominate. In open land 
biotopes the males of Microtus sp. dominate 67% vs. 33% of females; in other species 
the females are slightly dominant. In agrocenoses the sex ratio in stripped field mouse 
is around 1:1, in other species the females dominate (tab. 3).

In general, in optimal conditions the sex ratio slightly oscillates around 1:1 value 
in the majority of the species, with the prevalence of males in spring and increasing of 
female’s number toward autumn. As to the age structure, at the beginning of spring the 
rodent populations are formed only by adult individuals, the majority being involved in 
reproduction process. Toward the end of spring the proportion of subadult individuals 
reaches 10-30% of species population number. 

The highest ratio of subadult and juvenile individuals was registered in open biotope 
species field vole – about 20%, house mouse and pygmy field mouse – about 28% (tab. 
4), due to their intense breeding and abundant trophic resources in inhabited biotopes. 
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The forest species begin to reproduce later and by the end of spring there is only one 
generation of subadult individuals, representing 3-5% of A. flavicollis population, 
8-10% of A. sylvaticus and 1-3% of bank vole populations. The spring generations of 
small rodents quickly maturate and begin to reproduce in early summer. During the 
summer period the reproduction continues and toward autumn the subadults constitute 
50%-70% from small rodent population number. Thus, the highest ratio of subadults in 
autumn was registered in M. spicilegus (about 70%), followed by A. agrarius (62%), 
A. uralensis (54%), the subadults of other species represented less than half of the total 
number, the lowest ratio being registered in A. flavicollis (tab. 4). In autumn period the 
majority of overwintered individuals disappear from the population, being substituted 
by individuals born in the current year. Therefore, by autumn the rodent populations are 
completely renewed. The population renewal in urban area occurs faster than in other 
ecosystems. This can be explained by a higher stress level caused by the anthropic 
factors in urban environment that provoke higher mortality of individuals and more 
intense reproduction of rodents in urban ecosystems.

Table 3. Sex ratio of the main rodent species in urban ecosystems of Chisinau city in 
autumn.

Species 
Arboreous  
ecosystems Paludous Open biotopes Agrocenoses 

♂♂ ♀♀ ♂♂ ♀♀ ♂♂ ♀♀ ♂♂ ♀♀

A.sylvaticus 41 59 41 59 48 52 36 64

A.flavicollis 49 51 44 56 0 0 0 0

A.uralensis 13 87 55 45 38 62 40 60

A.agrarius 44 56 36 64 33 67 50 50

M.spicilegus 75 25 0 0 0 0 33 67

C.glareolus 65 35 23 77 0 0 0 0

Microtus 33 67 0 0 67 33 38 62

Table 4. Age groups in main rodent species in urban ecosystems during 2011-2012.

Species
spring autumn

adult ♀ adult ♂ subadults adult ♀ adult ♂ subadults
A.sylvaticus 42.42 39.39 18.18 27.03 27.92 45.05

A.flavicollis 52.94 41.18 5.88 30.61 33.67 35.71
A.uralensis 25 62.5 12.5 17.5 28.75 53.75
A.agrarius 62.5 25 12.5 21,36 16,85 61,79
M.spicilegus 23.08 61.54 15.38 12,0 18,67 69.33
M.musculus 55.56 16.67 27.78 38.71 16.13 45.16
C.glareolus 28.57 57.14 14.29 31.58 24.56 43.86
Microtus 50.0 37.5 12.5 22.22 36.11 41.67

 There have been studied some peculiarities of rodent species reproduction in 
urban environment. The synanthrope and anthropophilous species (Mus musculus, 
Microtus sp., Apodemus sylvaticus) have a long reproductive period (usually from 
March to November) or reproduce during the whole year. The first pregnant females 
(12% from all the adult females) were registered in ecosystems from surrounding of 
Chisinau city in middle March, which indicate the beginning of breeding at the end 
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of February. At the end of April the first juvenile individuals were recorded and by 
the end of May the individuals born in the current year were involved in the breeding 
process. At the end of spring – beginning of summer about 80% of A. sylvaticus and 
A. uralensis adult females, 62% of M. spicilegus, half of C. glareolus, 100% of A. 
flavicollis, A. agrarius, Microtus sp. and 100% of M. musculus adult females were 
involved in reproductive activity (fig. 1A). The majority of males had well developed 
testicles and were sexually active.

Pregnant females were registered during the whole summer period in all rodent 
species and the breeding process continued till middle autumn. Thus, since the beginning 
of autumn the reproductive activity was registered in all the species, the highest rate 
being observed in M. musculus (about 50% of adult females were pregnant or lactating) 
and Microtus (about 40%), in the rest of species the proportion of reproducing females 
was lower than 15% (fig. 1). Similar data on rather intense reproductive activity in 
filed vole were observed in agricultural ecosystems situated near localities, where up to 
50% of adult females continued to breed even in October. Previous studies on Chisinau 
urban fauna in autumn showed that in October-November the majority of adult females 
cease to reproduce, although in dominant species the proportion of breeding females 
varied from 11.5% in A. sylvaticus and 33.33% in Microtus [3, 5].

Figure 1. Parameters of reproductive activity in small rodent species durin spring 
(A) and autumn (B) period in urban ecosystems of Chisinau city.

The last juvenile individuals were recorded at the end of October, which under 
favorable conditions could survive till the next year. In urban conditions the synanthropic 
species (rat and house mouse) and sometimes the field vole can reproduce the whole 
year, therefore in their populations always exist young individuals even in winter 
period, although their proportion is rather low.

The study was performed under the project for young researchers 12.819.18.06A, 
fundamental 11.817.08.14F and applied 11.817.08.16A projects financed by the 
Academy of Sciences of Moldova.

Conclusions
In the study period 13 rodents species were registered in Chisinau urban area and 

in adjacent ecosystems. The sex ratio of rodent dominant species during the first half 
of 2011-2012 in most cases shows the prevalence of females, while males disperse in 
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search of new territories for breeding. In the second half of the year the sex ratio shows 
that the females are more abundant in the optimal habitats, while the males disperse 
more actively. At the beginning of spring the rodent populations are formed only by 
adult individuals, the majority being involved in reproduction process. Toward the end 
of spring the proportion of subadult individuals reaches 10-30% of species population 
number. During the summer period the reproduction continues and toward autumn the 
subadults constitute 50%-70% of small rodent population number.

The first pregnant females were registered in middle March, in April the first 
juvenile individuals were recorded and by the end of May the individuals born in the 
current year were involved in breeding process. Pregnant females were registered during 
the whole summer period in all rodent species and the breeding process continued till 
middle autumn.
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