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Abstract 

Background: Information pertaining to nest-site fidelity and breeding dispersal over successive years can help to 
better our understanding of how birds respond to nest predation.

Methods: By using mist nets and tracking the color banded individuals, we investigated nest-site fidelity and 
breeding dispersal by Common Tailorbirds (Orthotomus sutorius) throughout a year and between successive years in 
2017–2018.

Results: The present study showed that Common Tailorbirds could produce up to four clutches per breeding season. 
When multiple broods were produced within a year, breeding pairs remained together, and the nest rebuilding rate 
was up to 92.2%, with only four cases (7.8%) in which birds reused their old nests. The dispersal distance between the 
nests during multiple breeding was found to be 10.0 ± 10.5 m, and nest-site fidelity within the same year was 90.0%. 
By the second year of breeding, 76.2% of individuals remained in the original breeding pairs, while for those that did 
switch partners, the females remained in the nest from the previous year and paired with new males. The dispersal 
distance between years was 26.5 ± 41.9 m, and nest-site fidelity between different years was 80.1%. There was no 
significant difference between within-year and between-year dispersal distances. Moreover, there was no significant 
difference in the dispersal distance of rebuilt nests between birds that had experienced nest predation and those that 
had not.

Conclusions: Our findings suggest that Common Tailorbirds maintain a high degree of fidelity to mates and nest-
sites, and nest predation had no significant effect on territorial changes or breeding dispersal distance between each 
breeding attempt.
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Background
Nest predation is a major cause for avian breeding failure 
(Lack 1966; Skutch 1985; Martin 1995) and parent birds 
adopt a series of anti-nest-predation strategies to increase 
the survival rate of offspring (Martin 1995; Lima 2009). 
Selection of a safe and concealed nest-site is important 
for breeding success (Collias and Collias 1984; Martin 
1995; Macdonald et al. 2016). Nest predation exerts pres-
sure on breeding birds that determines nest-site selection 
and fidelity (Martin and Roper 1988; Parejo and Avilés 
2011). Escaping from dangerous areas by moving farther 

away is a common coping strategy for certain birds to 
defend against nest predation (Collias and Collias 1984; 
Beckmann et al. 2015). Tropical birds have a much higher 
predation rate than temperate birds (Skutch 1985). High 
levels of nest predation may lead to increased numbers of 
birds producing multiple broods in a season to compen-
sate for predator-caused breeding failure (Stutchbury and 
Morton 2001; Grzybowski and Pease 2005). Therefore, 
reducing the risk of nest predation in each reproduc-
tive attempt is particularly important for tropical birds 
(Skutch 1985). Birds either retain their nest-sites between 
each reproductive attempt or they move to establish a 
new nest-site depending on the potential benefits and 
costs of such action (Schmidt 2001).
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For some birds, maintaining a high degree of fidel-
ity to nest-sites has several benefits including familiarity 
with foraging and shelter sites (Greenwood and Harvey 
1982), mates (Rowley 1983), and neighbors (Yasukawa 
1979; Picman 1987). Compared with changing nest-sites, 
breeding in familiar surroundings may increase preda-
tor avoidance and, thus, breeding success. Therefore, 
high nest-site fidelity is common for many monogamous 
birds (Greenwood and Harvey 1982). For example, 70% 
of Magpie (Pica pica) parents will return to their original 
nest-site in the next year, regardless of their reproductive 
success in the previous year (Dhindsa and Boag 1992). 
Male and female birds differ in their fidelity to nest-sites, 
and males show greater fidelity to previous nesting areas 
than females (Greenwood 1980; Friedrich et  al. 2015). 
This is possibly because males are unable to establish ter-
ritories in occupied areas, or because females are more 
likely to find new areas with unmatched males (Green-
wood and Harvey 1982).

Although there are many advantages to remaining at a 
nest-site, to reduce the risk of predation, birds may travel 
longer distances to establish the new nest-site in an area 
that does not have predators (Graves et al. 1986; Berger-
Tal et al. 2010). Birds assess predation risk when choosing 
a nest-site based on previous breeding experience (Mar-
tin 1993). Therefore, birds that have reproduced success-
fully are more likely to breed at the same site, and those 
that have experienced nest predation are more likely to 
migrate to another breeding site (Powell and Frasch 2000; 
Beckmann et  al. 2015). This predator-avoidance behav-
ior may represent an adaptive strategy, but there are also 
studies that have reported different results. Beletsky and 
Orians (1991) found that nest-site changing frequency of 
female Red-winged Blackbirds (Agelaius phoeniceus) was 
independent of nest predation. Young et  al. (2015) also 
found that parent Crimson Finches (Neochmia phaeton) 
did not move farther away after nest predation compared 
with those that bred successfully. The ability to change 
nest-sites is evidently an important adaptive strategy for 
birds, but it may vary between the sexes or among dif-
ferent species. The mechanism underlying nest-site selec-
tion may be multifaceted, including changing nest height 
and concealment (Kearns and Rodewald 2013; Beckmann 
et al. 2015) while moving away from the predatory area is 
the most common (Lima 2009).

The Common Tailorbird (Orthotomus sutorius) is a 
small passerine bird (~ 8 g) widely distributed in the trop-
ical areas of southwestern China, and is the main host 
of the Plaintive Cuckoo (Cacomantis merulinus) (Yang 
et  al. 2016; Tunheim et  al. 2019). In the present study, 
we tracked the reproductive behavior of the Common 
Tailorbird for 2 years (2017–2018). The predation avoid-
ance ability of the Common Tailorbird through changing 

nest-sites was evaluated, and nest-site fidelity, breeding 
dispersal distances, and differences between males and 
females throughout a year and between successive years 
were measured.

Methods
Study area and study species
The study area was in Nonggang National Nature Reserve 
(22°13′ N, 106°42′ E) of Guangxi, southwestern China. It 
has a typical tropical monsoon climate with an altitude 
of 150–650 m. The average annual temperature is 20.8–
22.4 °C and the average annual rainfall is 1150–1550 mm 
(Zhou and Jiang 2008). The study was conducted during 
the breeding seasons of 2017–2018 (March–Septem-
ber). Nest locations were recorded by a GPS. The nests 
were monitored every other day to determine times for 
nesting, egg-laying, incubation, hatching, and success-
ful fledging. At the same time, the predation date of eggs 
and chicks and the predators present in the area were 
recorded. A successful nest was defined as successful 
when it produced at least one fledgling, while nests found 
empty, containing eggshell fragments or dead nestlings 
were defined as depredated (Yang et al. 2011).

In the breeding season, the adult birds of Common Tai-
lorbirds were captured by mist nets, and a colored metal 
ring with a unique number (National Band & Tag Com-
pany, Newport, KY, USA) was attached to each captured 
bird. Sex was recorded and body measurements taken. 
The breeding behavior of the marked birds in the study 
area was then tracked.

Measuring dispersal distance
We introduced the size of the territory to compare with 
the dispersal distance. The territory size was estimated 
according to the method of Clark and Evans (1954). The 
territory was assumed to be circular and was centered on 
the nest. The radius of the territory was equal to half of 
the average distance to the nearest neighbor. The distance 
was determined using a GPS to record all nest locations 
on the map and by measuring the distance between the 
nests. These distances were used to analyze the dispersal 
distance and the size of the territory each time the nest 
was rebuilt. The within-year dispersal distance was the 
distance between the two nests during a breeding season. 
The between-year dispersal distance was the distance 
between an individual’s final nest from 2017 and its new 
nest in 2018. When the dispersal distance was greater 
than the radius of the territory, it was considered to con-
stitute a territorial change. However, when the distance 
was smaller than the radius of the territory, it was consid-
ered to represent maintained fidelity.



Page 3 of 6Feng et al. Avian Res           (2019) 10:45 

Data analyses
A one-sample Kolmogorov–Smirnov test was used to test 
the normality of the data distribution to compare the dif-
ferences among dispersal distances. When the data were 
normally distributed, the t-test was used to compare the 
means. When the data were not normally distributed, 
the Mann–Whitney U test was used instead. Differences 
in the probability of territory change were tested with 
Chi square test or Fisher’s exact test. All tests were two-
tailed with a significance level of p < 0.05. The data were 
expressed as mean ± standard deviation (Mean ± SD). 
Data analysis was performed in IBM SPSS 22.0 soft-
ware (IBM Corp., Armonk, NY, USA). In order to avoid 
measuring the dispersal distance of the same individual 
repeatedly, we only measure the dispersal distance of 
individuals when they first re-nest after the predation 
event or a previous successful attempt.

Results
Breeding period and clutch size
Our study site approximately 24 km2. A total of 132 and 
147 nests were found in 2017 and 2018, respectively, 
and the breeding density was 5.8 nests/km2. The Com-
mon Tailorbird is a social monogamous resident and the 
breeding season of this bird lasts about 7 months, from 
March to the end of September. This bird mainly builds 
its nest in broad-leaf forests or shrubs at the edges of 
mountains. Both females and males build nests. The 
nests are built by stitching together 1–3 leaves and then 
filling with nest materials. The clutch size is 3–5 eggs (for 
the first clutch, n = 40). The nesting period is 3–5  days, 
the egg-laying period is 2–6 days, the incubation period 
is 12 days, and the nestling feeding period is 12 days, with 
a minimum breeding period being about 35  days. Only 
females incubate, but both parents care for the young 
until nestling fledged.

A total of 89 breeding pairs were marked in 2017‒2018, 
and the tracked record showed that the Common Tai-
lorbird can produce up to four clutches within a single 
breeding season. The probability of re-nesting after nest 
predation was 61.5% (n = 39), and the probability of re-
nesting after successful attempt was 32.0% (n = 50), thus 
the probability of re-nesting after predation and success-
ful breeding was significant (χ2 = 7.726, df = 1, p = 0.005). 
The radius of the territory was determined by the mini-
mum neighbor distance as 31.4 ± 15.3 m (n = 96) (Fig. 1), 
with about 0.003 km2 in territorial area.

Dispersal distance and territory change within a breeding 
season
In 2 years, re-nesting attempts were observed in 40 pairs 
of breeding birds, and there was no significant difference 

in the dispersal distance between 2017 and 2018 when 
the nest was re-built (Z = −1.091, p = 0.279). When mul-
tiple breeding occurred, the original mating relationship 
was maintained, and thus, the nest-site fidelity of males 
and females was the same within a year. Most Com-
mon Tailorbirds built a new nest after the first breed-
ing attempt (n = 36). The dispersal distance of new nests 
was 0–43.2 m, with an average of 10.0 ± 10.5 m (Fig. 1). 
Only four breeding pairs reused their old nests. In multi-
ple breeding, the dispersal distance was shorter than the 
radius of the territory, indicating that within-year nest-
site fidelity was 90.0%. Only four nests were constructed 
in new territories, and their dispersal distances (31.7–
43.2 m) were less than the size of territory.

Dispersal distance and territory change between year
In 2018, we rediscovered 21 breeding nests built by 
marked birds from 2017. Compared with the nest-site 
location of the previous year, the dispersal distance of 
these 21 nests was 0–105.4 m, with an average distance 
of 23.7 ± 33.1 m (Fig. 1). The dispersal distance was less 
than the territory radius in most of re-nesting attempts, 
meaning that the nest-site fidelity was 81%. Both males 
and females showed relatively high nest-site fidelity in 
the second year (Table  1). The mating relationship in 
these 21 nests of marked birds was also changed, with 
76.2% of individuals being remained in the original pairs. 
Of the 17 nests that remained in the original nest-sites, 
13 also retained their initial pairs. In the remaining four 
nests, the marked females were paired with new males. 
Four nests were dispersed to new territories, and three 

Fig. 1 Dispersal distance and territory size of Common Tailorbirds. 
Boxed-plot of dispersal distance refers to dispersal within year 
and between year, and the dispersal distance of individuals after 
the predation event (predated) or a previous successful attempt 
(successful). It also shows the size of territory
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nests maintained their original mating relationship and a 
marked female paired with a new male.

For within-year and between-year comparisons, 
there was no significant difference in dispersal distance 
(within-year: 10.0 m; between-year: 23.7 m; Z = − 1.146, 
p = 0.252). There was also no statistical difference 
between within- and between breeding season disper-
sal in territorial changes (χ2 = 0.335, df = 1, p = 0.552) 
(Table 1).

Effects of nest predation on nest‑site change
A total of 40 s nesting attempts were observed, and they 
were defined as either successful or predated. Nest-site 
dispersal distance for breeding failure caused by pre-
dation was 1.5–43.2  m, and the average distance was 
12.3 ± 12.1  m (Fig.  1). The nest-site dispersal distance 
for a successful breeding was 0–35.4 m, and the average 
distance was 8.5 ± 9.2 m (Fig. 1). There was no significant 
difference in the dispersal distance between predation 
and successful breeding (Z = − 1.423, p = 0.157).

In a single breeding season, when the last breeding was 
successful, three out of 27 cases moved to a new territory 
for the next reproductive attempt, while three out of 24 
cases moved following predation, and there was no sig-
nificant difference (χ2 = 0.012, df = 1, p = 0.194) (Table 1).

Discussion
Common tailorbirds in our study area could lay eggs up 
to four clutches within a breeding season. Mates tended 
to remain together throughout a breeding season and in 
the second year. The scale of study area was much larger 
than average home ranges and dispersal distances, indi-
cating that breeding pairs had the opportunity to switch 
to the new territories. There was no significant differ-
ence between the within-year and between-year dispersal 
distances indicating high nest-site fidelity. The probabil-
ity of territorial changes between sexes was not signifi-
cant, showing that the occupation and maintenance of 
nest-sites may be dominated by both females and males. 
The dispersal distance following nest predation was not 

significantly different to the dispersal distance after suc-
cessfully breeding, and most of the birds reproduced in 
their original territory, suggesting that nest predation 
does not exert a strong pressure on birds to travel further 
to avoid such risk.

Nest‑site fidelity and individual difference between males 
and females
Birds maintain a high level of fidelity and possessiveness 
for their territory during the breeding season (Green-
wood and Harvey 1982), and some even reuse their old 
nests for multiple breeding attempts within a breeding 
season (Barclay 1988). In our study, Common Tailor-
birds rebuilt their nests for each breeding attempt but 
remained in the same territories throughout the study 
period. The benefits of nest-site fidelity include familiar-
ity with feeding and shelter sites (Greenwood and Har-
vey 1982), partners (Rowley 1983; Schieck and Hannon 
1989), and neighboring nests (Yasukawa 1979; Picman 
1987). Tropical birds have higher adult survival rate, 
smaller clutch size, and higher nest predation pres-
sure than temperate bird species (Stutchbury and Mor-
ton 2001; Jiang et al. 2017). During the breeding season, 
Common Tailorbirds maintain close mating relationships 
and a high degree of territorial fidelity, with most of the 
birds that remained in the same territory also retaining 
their mates from the previous year. Given that territo-
rial saturation may limit animal movement, particularly 
in tropical species (Freed 1987), the possibility of the 
effect of population density on dispersal distances and 
the existence of movements outside the study site needed 
further investigation.

In many monogamous birds, males have been reported 
to be more loyal to their former breeding areas than 
females (Greenwood and Harvey 1982). This is because 
males need to protect their resources to attract females, 
and females choose their mates by observing the qual-
ity of their defensive resources (Greenwood 1980). The 
results of our study showed that both males and females 
had high fidelity to their original territory in the following 

Table 1 The probability of territorial changes in Common Tailorbirds

Probability of territorial changes showed how breeding individuals changed territories within year and between year, between the male and female, and between 
individuals after the predation event (predated) and a previous successful attempt (successful)

New (%) Same (%) n χ2 df p

Within-year 4 (10.0) 36 (90.0) 40 0.355 1 0.552

Between-year 4 (19.0) 17 (81) 21

Predated 2 (12.5) 14 (87.5) 16 0.012 1 0.194

Successful 2 (8.3) 22 (91.7) 24

Female 4 (19.0) 17 (81) 21 1.867 1 0.172

Male 8 (38.1) 13 (61.9) 21
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year, which indicated that male and female Common Tai-
lorbirds are both dominant territorially.

Effects of nest predation on nest‑site change
Anti-nest predation is a key adaptation in the evolution 
of bird life history (Martin and Roper 1988; Martin 1995). 
Birds make decisions based on their previous experience. 
After experiencing nest predation, they escape by mov-
ing away from the dangerous area, which is a common 
strategy for birds to avoid such risks (Berger-Tal et  al. 
2010; Beckmann et  al. 2015). Contrary to the results of 
Berger-Tal et al. (2010) and Beckmann et al. (2015), our 
study indicate that nest predation does not exert a signifi-
cant influence on the decision-making process of Com-
mon Tailorbirds for changing their nest sites, evidenced 
by breeding dispersal distance. Although the probability 
of re-nesting after predation was higher than that of suc-
cessful breeding, nest predation did not cause Common 
Tailorbirds to move to a different nest site, and the vast 
majority of them remained in their initial territory. These 
results are similar to those found by Young et al. (2015) 
and Beletsky and Orians (1991), in that the nest-site 
changing frequency and moving distance were independ-
ent of nest predation in the previous year. One reason 
for the birds remaining in a nesting area with predators 
is that dispersal to other places does not reduce the risk 
of nest predation. It may even increase unknown dangers 
because the new environment is unfamiliar, and thus, 
moving to a new nest site is less beneficial to reproduc-
tive success than remaining in an area with predators 
(Fisher and Wiebe 2006). Choosing to remain in their 
territory can also save the time and energy spent finding 
suitable nest sites (Powell and Frasch 2000; Shutler and 
Clark 2003).

Another possible reason for these birds remaining in 
their initial territory is that they may be able to reduce 
nest predation by modifying the characteristics of the 
nest-site (Young et  al. 2015). The dense forests in the 
study area provide many potential nesting sites with dif-
ferent characteristics. For example, increased nesting 
height and concealment would be beneficial for avoiding 
nest predation. We did not investigate these characteris-
tics in the present study, and the mechanisms underlying 
these choices may be multifaceted. Meanwhile, we also 
found that, in parents that changed their nest sites, the 
dispersal distance was between one and two territory 
radii, indicating that they only moved to nearby famil-
iar territories. No other birds had reproduced in these 
areas before, which suggests that undersaturation may be 
another condition for birds to disperse to other territo-
ries. If the breeding birds did not adapt to their previous 
experience of predation by changing the dispersal dis-
tance in subsequent breeding attempts, then it is possible 

that the birds instead reduced the risk of nest preda-
tion by changing the height or concealment of nest-sites 
(Marzluff 1988).

Future studies should investigate the relationship 
between the characteristics of nest-site selection and 
breeding success more comprehensively. In this study, we 
were unable to compare the breeding success between 
those birds that had dispersed and those that remained 
in the same territory in the second year. Out of breeding 
season, Common Tailorbirds have sufficient time to select 
an ideal nest-site; however, we observed that, no matter 
whether their nests were preyed upon or succeeded dur-
ing the previous year or the previous breeding attempt 
in the same year, they remained active in, and retained 
possession of, their original territory. Unfortunately, the 
study period was only until the end of September, there-
fore, we did not collect territorial data for non-breeding 
season, and thus, the behavior of these birds remains 
unclear. Dominance during winter plays an important 
role in bird population dynamics and pre-reproduction 
period (Holmes et al. 1989). Future studies should focus 
on the role of territory during the non-breeding period.

Conclusions
Our study explicated a high nest-site fidelity and low 
breeding dispersal of Common Tailorbirds within a single 
breeding season and spanning over 2 years. We showed 
that Common Tailorbirds have high levels of mating and 
nest-site fidelity, and that both the males and females 
dominate the nest-site. Their dispersal patterns are the 
same within the same year and between different years, 
suggesting that most of them remain in their original ter-
ritory to rebuild their nests. The probability of re-nesting 
after predation was higher than that of successful breed-
ing, however, nest predation did not appear to cause 
higher dispersal distances in Common Tailorbirds for 
rebuilding nests.
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