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SUMMARY 

The paper presents indicators of the number, reproduction and behaviour of mallard ducks 

living in non-urban and urban environments in the Lublin region. The research carried out in 

urban and rural areas showed significant differences in the behaviour of birds reflecting their 

timidity in the presence of humans, measured as the distance from the observer at which they 

took flight and subsequently landed on the water surface. These distances were four times 

greater in the non-urban areas. Total numbers of birds and bird density indicators were 

significantly higher in the urban areas, as was the average size of the assemblages, by 2,0-3,2 

birds, depending on the date of the study. There were no significant differences in sex structure 

or reproductive rates between the study sites, with male predominance in all study areas. The 

analyses indicate progressive adaptation to urban environments by mallard ducks. This is 

achieved through behavioural changes, which do not significantly affect the course of natural 

selection or breeding processes in birds present in these environments, which remain similar 

to those observed in non-urban or low-urbanized environments typical for this species. 
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INTRODUCTION 

The mallard duck (Anas platyrhynchos L.) is one of the most common species of wild ducks in 

many European, Asian, and North American countries, and is found in Australia and New Zealand 

as well (Tracey et al., 2008; Söderquist, 2012). It is also the ancestor of most domestic duck breeds. 
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It is a hunted species in many countries. In the United States, mallards were deliberately settled on 

hunting grounds (Smith and Rohwer, 1997). In Poland, it is the most numerous of the four game 

species of ducks and one of the most important species of game birds. Every year, Polish hunters 

shoot about 100 000 ducks, with mallards accounting for about 95% of this number (Książkiewicz, 

2006; Biuletyn Czempiń, 2019).   

This species is also commonly hunted in other European countries; data from the European 

Union show 4,5 million mallards shot per year in EU countries and in Norway and Switzerland 

(Hirschfeld and Heyd, 2005; Gunnarsson et al., 2012). In many societies, hunting not only provides 

for the needs of the community by supplying high-quality meat, e.g. venison, but also has cultural 

and recreational aspects. Moreover, hunting regulates the abundance and population structures of 

individual species as part of population management, which directly affects reproductive rates and 

animal survival rates and thus plays an important role in optimizing the functioning of individual 

populations (Borman and Mattson, 2012; Vrtiska et al., 2013; Ljung et al., 2015; Janiszewski et al., 

2018; Flis and Brodzki, 2020). 

Nevertheless, for several years a downward trend has been observed in the number of small 

game in Poland and in other European countries. This trend has also affected mallards, although the 

decline in numbers is less pronounced (Calbrade et al., 2010; Hornman et al., 2011; Virkkala and 

Lehikoinen, 2017). Anthropogenic transformations in water ecosystems are generally considered to 

be the main cause of this unfavourable phenomenon. They entail the loss of many valuable natural 

sites associated with the reproduction of waterfowl and the course of breeding processes in birds, 

from nest-building to rearing of young. Progressing climate change affects the  condition of ducks 

expressed as carcass weight and their ability to cope with environmental pressure in the winter. It 

may also affect reproductive processes (Guillemain et al., 2010; Flis and Brodzki, 2020). In some 

countries, mainly in Northern Europe, the number of mallards is showing signs of stabilization, and 

there is even an upward trend in the population of this species (Dalby et al., 2013b). A similar trend 

was observed in Belarus (Kozulin et al., 2012). 

In recent years, a specific trend of behavioural changes in mallards has been observed as well, 

manifested by mass appearance in urban areas, including large cities, in winter. The results of 

research conducted in Poland have shown that on average, among wild birds that spend the winter in 

large cities with a population of over 100 000, 855 000 are mallards. There is also a clear tendency 

of increasing numbers during cold winters (Meissner et al., 2012; Meissner and Markowska, 2009). 

The choice of habitat is determined primarily by factors related to temperature changes, food 

resources, and predation pressure (Møller, 2008; Polakowski et al., 2010; Palumbo et al., 2019). The 

climatic conditions in winter are quite important in this respect. Research conducted in four Polish 

cities has shown an increase in the density of mallards as temperatures decrease and water bodies 

located outside urban areas freeze (Meissner et al., 2015). 

The aim of the study was to analyse variation between features of the biology, ecology, and 

behaviour of mallard ducks in non-urban (natural living environments) and urban areas in order to 

verify three research hypotheses: 

1. Is there any variation in the number and size of the assemblages and sex structure of these birds? 

2. Are there any behavioural differences in birds' timidity associated with the presence of humans? 

3. Are there any differences in reproduction depending on the habitat? 



The number, behavior, and population indices of Mallard duck (Anas platyrhynchos L.) 

ANIMAL SCIENCE AND GENETICS, vol. 18 (2022), no 2 15 

The hypotheses were verified by field studies on selected sections of rivers located in the Lublin 

region, in both urban areas (rivers flowing through the city of Lublin) and non-urban areas (natural 

habitats located in the vicinity of Lublin). 

MATERIAL AND METHODS 

Study area 

The research consisted in direct observations along 5-km sections of the rivers Bystrzyca and 

Czerniejówka, with the use of observation binoculars. Two study sites were located within the 

administrative boundaries of the city of Lublin. For the purposes of this study, these areas were 

designated urban area 1 and urban area 2. Another two research sites were located on the same rivers 

outside the city and designated non-urban area 1 and non-urban area 2 (Fig. 1). The research was 

conducted in 2019-2021. 

Fig. 1. Location of research sites 

Material 

The observations were made in winter (December 2020 - period I), at the beginning of March 

2021 (period II), and in May 2021. The observations were carried out once in each period. All 

observations were made at the same time of day, i.e. between 8.00 a.m. and 11.00 a.m. In the first 

two observation periods (winter), the number of duck assemblages in the individual locations and the 

number of males and females in each assemblage were recorded to determine the sex structure. 

Additionally, a situational behaviour study was carried out, in which the distance from the observer 
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at which the ducks took off for flight and the distance at which they subsequently landed on the water 

were recorded using Leica Geovid 8x56 R laser rangefinder binoculars. On this basis, the timidity of 

the birds and the degree of their synurbization were determined for each habitat. During the research 

carried out in March, the number of breeding pairs of ducks, which were clearly predominant in each 

group, and the number of unpaired individuals were noted. The subsequent research carried out in 

May focused on the number of ducklings reared by individual females. 

Statistical analysis 

Statistical calculations were made with Statistica 13.1 software (StatSoft, Tulsa, OK, USA) using 

a database created in MS Excel. The normality of the distribution was verified using the Shapiro-

Wilk test. As the data did not follow the normal distribution, the non-parametric Mann-Whitney U 

test was used to determine the differences between mean values of the analysed features. The 

influence of the living environment on the elements covered by the research was considered 

significant at P ≤ 0,05. 

RESULTS 

The results showed that in the first period of research, the communities in the urban areas were more 

numerous by two individuals (p = 0,05). In the second study period, the difference was 3,2 and was 

also statistically significant (p = 0,01) (Table 1). The number of identified bird assemblages was also 

higher in the urban areas, but these values were not statistically significant. In both study periods, the 

difference in the total number of birds observed was higher in the urban areas. The calculation of the 

difference between populations by the Mann-Whitney U test showed that these values were 

statistically significant in both cases (Z = -2,018; p = 0,04; Z = -2,373; p = 0,01). 

Table 1 

Number, size and sex structure of duck assemblages in the study areas 

Research area 

Period I Period II 

n x  
Male/Female n x  

Male/Female 

Non-urban 1 19 6,2 0,88 15 6,8 0,79 

Non-urban 2 16 7,4 0,93 16 7,5 0,77 

Mean 17,5 6,8a 0,89 15,5 7,2a 0,78 

Total birds 243x 222x 

Urban 1 13 10,1 0,81 10 11,8 0,74 

Urban 2 18 7,9 0,78 15 9,5 0,76 

Mean 15,5 8,8b 0,80 12,5 10,4b 0,75 

Total birds 273y 260y 

a, b - mean values for the size of groups marked with different letters for non-urban and urban areas differ 

statistically significantly at P ≤ 0,05 

x, y - values for the total number of birds marked with different letters for non-urban and urban areas differ 

statistically significantly at P ≤ 0,05 
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The average density of ducks in the non-urban areas in the first period of the study was 48,6 

individuals per km of the watercourse. It was higher in the urban areas, i.e. 54,6 ind./km. In the 

second study period, irrespective of the environment, the density decreased to 44,4 and 52 ind./km 

of the watercourse, respectively.  

The percentage of paired birds was slightly higher in the non-urban environments, but it was 

determined by the sex structure index (Fig. 2).  

 

Fig. 2. Structure (%) of breeding pairs and unpaired individuals  

The results of the research on the reproduction of ducks showed an average of 7 ducklings per 

female in the non-urban environments and 7,2 in the non-urban areas, with no statistically significant 

differences (Fig. 3). The standard deviations for individual study areas were similar and statistically 

insignificant, which indicates that the habitat does not have a significant impact on the breeding 

processes in these birds. However, a statistically significant difference was found in the number of 

females leading their ducklings depending on the habitat. There were 26 females leading their 

ducklings in the non-urban areas and 19 females with ducklings in the urban areas. 
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Fig. 3. Number of mallard duck offspring at each study site 

The assessment of mallard behaviour in the presence of humans showed significantly lower 

timidity in birds living in the urban environments. In the non-urban environments, the average take-

off distance from the observer was 102 m, which was over four times greater than in the urban 

environments, where it was 23,3 m (Fig. 4). These differences were statistically significant (Z = 

7,017; p = 0,001). A similar relationship was found for the distance at which ducks landed on water 

after being frightened away. In the non-urban environments, this distance was on average 272,9 m, 

but in four cases the ducks moved beyond the range of observation. In the urban environments, the 

ducks landed at a distance not exceeding 72 m, on average 65 m. These differences were statistically 

significant (Z = 7,014; p = 0,001). 
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Fig. 4. Average distance of take-off and landing of ducks as a result of human presence in each 

habitat 

DISCUSSION 

In the last decade, wild animals have exhibited a growing tendency to colonize cities. This 

phenomenon has been termed ‘synurbization’, i.e. the existence of animals in a wild or near-wild 

state in areas with a high degree of urbanization. A special case is the mallard duck, whose 

populations have been recorded in urban areas for many years, which indicates high ecological and 

behavioural plasticity as well as specific microevolutionary changes in populations of these birds due 

to anthropogenic pressure (Luniak, 1996; Luniak, 2004; Møller, 2008). The present results regarding 

the fairly common presence of mallard ducks in urbanized areas confirm previous reports in this 

regard. Research conducted in Poland in 2007-2009 showed that mallard ducks were prevalent in 

urban areas, and the average number increased with the size of the city, while the mallard was not 

found in only 9% of the cities covered by the study (Meissner et al., 2012). The number of ducks in 

urban areas has also been shown to increase as temperatures fall and water bodies outside urban areas 

freeze (Meissner et al., 2015). This supports the argument that this species migrates to warmer places, 

as in its annual migrations to the south before winter, with the migration distance decreasing with 

progressive climate warming (Sauter et al., 2010). Dalby et al. (2013a) emphasize that it is not 

temperature but food resources that are the main factor determining the spatial distribution of mallard 

ducks. Kozulin (1995) showed similar relationships in the population of ducks living in Belarus. 
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Meissner and Markowska (2009) emphasize that the behaviour of ducks changes as a result of people 

feeding birds in urban areas in winter. 

The indicators of the sex structure obtained in the study, with clear predominance of males, are 

similar to those obtained in western Norway, where, irrespective of the age of the birds, drakes were 

predominant (Håland et al., 1980). Similar studies conducted in the 1980s in Great Britain also 

showed a 25-50% predominance of males over females (Owen and Dix, 1986). Research carried out 

in Gdansk, Gdynia, and Sopot in 1980-2010 showed that the share of males in the urban populations 

of mallard ducks ranged from 51% to 66% (Meissner and Michnio, 2011). 

CONCLUSIONS 

The presented results indicate significant differences in the number of birds found in non-urban 

and urban areas, irrespective of the study period. This was confirmed by the significant differences 

in the average size of the bird assemblages, which were fewer in urban areas but consisted of larger 

numbers of birds. No significant differences were found in the sex structure of the birds, with a 

distinct predominance of males irrespective of the area and date of the research, which directly 

influenced the possibility of formation of breeding pairs. There was no significant difference in the 

number of ducklings between the non-urban and urban areas, which confirms that adaptation to a 

permanent or temporary stay in anthropogenic environments does not significantly affect 

reproductive processes. At the same time, the behaviour of mallards in terms of timidity in the 

presence of humans has changed dramatically. In the urban areas, the distance up to which ducks 

could be approached was reduced by more than 4 times compared to the non-urban areas. The 

distance at which they landed on the water surface after flying off was also reduced 4 times; 

moreover, in the non-urban environments, most flocks flew beyond the observation range. 
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