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7. Summary 
 

This study deals with the breeding ecology of an obviously declining population of 

Lapwings Vanellus vanellus during the agricultural extensification of their breeding site. 

It was carried out in a 154 ha area belonging to the sewage farm of Muenster (West-

phalia) and located adjacent to the southeast border of the European Nature Reserve  

Rieselfelder Muenster. Up to 1996 this area was ploughed land. From 1997 to 1999 the 

land use was extensified step by step and the area now consists of fallow land, exten-

sively grazed meadowland and areas of shallow water. Since 1997 the vegetation den-

sity and height have continuously increased. In winter 1999/2000 a large part of the area 

was flooded. Population development and hatching- and fledging success were studied 

during the extensification to assess its significance for the Lapwing population. Possible 

reasons for the population development and breeding success data were examined.  

Furthermore, a possible impact of disturbances occurring during breeding on the fate of 

the clutches and possible reasons for an unbalanced sex ratio during the breeding season 

were examined.  

 

Adult Lapwings were censused regularly from early March to July in the years 1995 

(before extensification) and 1998-2000 (during and after extensification) in order to de-

termine the numbers of individuals and the adult sex ratios.  

To establish the numbers of Lapwings returning to their breeding- and hatching site, 

adults and juveniles were individually colour-marked from 1995-1999. 

By mapping out the nests regularly in the years 1995 and 1998-2000 the annual num-

bers of breeding Lapwings, the distribution of the nests, the numbers of nests and the 

fates of the clutches, the hatching success, the daily survival probabilities (see MAY-

FIELD 1961, 1975) and from this the calculated hatching rates were determined.  

The brooding continuity was used as a measure of frequency of disturbances during 

breeding. It can be described by the mean brooding temperature and the associated stan-

dard deviation of each clutch. To determine mean brooding temperatures and the asso-

ciated standard deviations, the temperatures of 35 clutches were measured continuously 

by using so-called thermologgers in 1999. This involved hiding the temperature sensors 

in a dummy egg of plastic which was added to the Lapwing clutch. The average  
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brooding temperatures and standard deviations for 20 of these nests were calculated and 

set into relation to the nest fates.  

Furthermore, to roughly identify nest predators after extensification of land use has 

started the temperatures in 59 nests were continuously measured from 1998-2000 to de-

termine the time of day when brooding of robbed clutches finally stopped. For this pur-

pose, the temperature sensors were put directly between the Lapwing eggs. The results 

can be used to draw conclusions about the activity periods of the predators (active dur-

ing daylight or nighttime). Additionally temperature readings of 25 robbed nests, which 

were collected for determining mean brooding temperatures, were analysed to evaluate 

the time when brooding finally stopped. From 1998 to 2000, small video  

cameras were installed near 27 nests in an attempt to precisely identify predators. 

To determine the annual breeding success during the land use extensification, families 

of Lapwings were regularly controlled.  

In 1999 and 2000 27 chicks of different ages were radio-tagged to locate them regularly 

and to get the most precise information possible about their fates.  

In 1995 12 chicks and in 1999 17 chicks were weighed (some of them repeatedly) to 

calculate their growth rate (RICKLEFS 1967) and thereby learn about their feeding status 

before respectively since the extensification of land use.  

Because of the unbalanced sex ratio of adult Lapwings during the breeding season, 

chicks were tested for a sex-specific mortality. For this purpose, 99 unfledged and 104 

fledged chicks were caught in the sewage farm or nearby from 1996-1999 and blood 

samples were taken. Later the chicks were sexed using molecular-biological methods. 

The sex ratios of unfledged and fledged chicks were then compared.  

 

The most important results were: 

The numbers of resting Lapwings before and after the breeding season have increased to 

several hundred individuals since the areas of shallow water were created. On the other 

hand, the number of individuals present during the breeding season has decreased since 

1998. The sex ratio of Lapwings spread throughout the area during the breeding season 

showed a median value of about 5:3 (males:females) every year.  

From 1995 to 1998, 41 individually colour-marked chicks fledged. Of these, 21 were 

seen again in the sewage farm or in adjacent fields in at least one of the first two years 

of their lives. Ten of them bred at least once in the study area (hatching site fidelity). 
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From 1996 to 1999 there were 53 cases of individually colour-marked Lapwings breed-

ing in the study area. Of these, 37 cases involved resighting one year later in the sewage 

farm or in adjacent fields, while 24 cases involved rebreeding in the study area (breed-

ing site fidelity). From 1996-1999 24 colour-marked females bred at least once in the 

study area. Of these, 15 were seen again at least in one direct post-breeding year in the 

sewage farm or in adjacent fields. Eight of them bred again in the study area. Fourteen 

colour-marked males bred at least once in the study area. Of these, ten were seen again 

in the sewage farm or in adjacent fields in at least one direct post-breeding year. Seven 

of them bred again in the study area. 

In 1995 there were 67 females breeding in the study area. Between 1998 and 2000 the 

number of breeding females decreased from 59 to 31. In all four years, most nests were 

found in the northern half of the study area in fields with low vegetation. The number of 

clutches was higher in 1995 than in the years 1998-2000. Each female produced 1.6-2.7 

clutches per year (2.7 clutches in 2000). Between 0.5 and 0.9 clutches hatched per 

breeding female and year (0.5 clutches in 2000). Before the extensification of land use 

the main reasons for clutch losses were destruction by agricultural work and predation. 

Since 1998 predation has become the main reason for clutch losses. Annual hatching 

rates, calculated by using the MAYFIELD method (1961, 1975), were 12% to 44% (12% 

in 2000).  

The mean brooding temperature of all clutches was 33.6°C +/- 3.06°C. No difference 

could be found between the mean brooding temperatures or the associated standard de-

viations of clutches of different fates.  

All in all 54 of 84 nests equipped with thermologgers were robbed. The measurement 

data were suitable for analysis in 50 of these cases. In 38 of these cases the temperature 

sensor was still in the nest when the nest was checked. In all these 38 cases, brooding 

stopped between sunset and sunrise. In the other twelve cases the sensor had been re-

moved from the nest. In 9 of these 12 cases the measured temperature became equal to 

ambient temperature between sunset and sunrise. Ten of the video-monitored nests were 

robbed during darkness, in one case by a polecat (Mustela putorius) and in nine cases by 

a red fox (Vulpes vulpes).  

Breeding success was between 0.23 and 0.45 fledged chicks per breeding female and 

year (0.23 fledged chicks in 2000).  
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The radio-tagged chicks stayed at wet sites most of the time. Losses of tagged chicks 

were often due to predation.  

The Gompertz growth-rate constant KG was 0.081 in 1999 with an asymptotic weight A 

of 220g.  

Neither in the case of the unfledged chicks nor in that of the fledged chicks did the sex 

ratio deviate from 1:1. 

 

The structural changes in the study area led to more resting Lapwings, but the breeding 

population continued to decline. The decreasing number of breeding Lapwings is ex-

plained by obviously low hatching- and breeding site fidelity, low breeding success and 

presumably too little recruitment from other breeding populations.  

The unbalanced sex ratio during the breeding season may be caused by a less distinct 

site fidelity and a greater mortality of females in relation to males. 

Possibly, the changes in habitat have favoured the decrease in breeding population and 

many losses of clutches and chicks as follows: 1. Lapwings generally avoid dense vege-

tation, while the increased structural variety and growing vegetation may have been at-

tractive for potential predators, especially for mammal predators. 2. Flooding a large 

part of the breeding area in winter may have led to a decline in the number of mice  

(= important food of mammal predators) and thus caused the predators to switch from 

mice to clutches and chicks as an additional food source.  

Especially in view of the small size of the area, it seems uncertain whether it will be 

possible to arrest the decline in Lapwing breeding population in the Rieselfelder Muen-

ster area. 
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