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Introduction
Age-dependent traits in birds appear to be a wide-
spread phenomenon. They can affect the probability 
of acquiring a mate, timing of reproduction, suc-
cess in obtaining extra-pair fertilisations or sur-
vival (Martin 1995, Cucco & Malacarne 2000, 
Nowicki & Searcy 2004, Mitrus et al. 2014). 
Special attention has been paid to the marked dif-
ference in plumage coloration between young and 
adult males in passerines and many hypotheses have 
been proposed as explanations of this phenomenon 
(Rohwer et al. 1980, Hill 1989, Weggler 1997, 
Cucco & Malacarne 2000). Females can rela-
tively easy use visual signals to assess the status 
of a male. Other potential traits differentiating both 
groups of males can include song characteristics. 
Many studies indicate that song characteristics are 

not only related to individual fitness but also to male 
age (Garamszegi et al. 2005, Poesel et al. 2006, 
Nemeth et al. 2012). Male song characteristics of 
two age groups may differ significantly, while in 
species without a delay in plumage maturation, there 
are only small, if any, differences in song between 
age classes (Cucco & Malacarne 1999). 

In the common rosefinch Erythrina erythrina 
(Pallas, 1770), males are characterised by variabil-
ity in plumage coloration. Birds in their second year 
have greyish-green heads and chests and in this 
plumage coloration are similar to females, whereas 
in older males, these parts of the plumage have a 
carmine colour (Cramp & Perrins 1994). The song 
of the common rosefinch is short (ca. one second), 
including three to nine (usually 3–6) pure-tone el-
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ements in the song (Björklund 1990, Cramp & 
Perrins 1994). These elements vary slightly and 
are combined in different ways to produce many dif-
ferent song types (Martens & Kessler 2000). So 
far, the microgeographic variation in the song pa-
rameters have been studied (Björklund 1990) and 
the characteristics of songs of various populations 
from Europe and Asia (Martens & Kessler 2000). 
However, no characteristics of male songs in differ-
ent age groups were studied. In this study, we ex-
amined whether the difference in plumage between 
subadult and adult males was correlated with differ-
ential song structure. 

Materials and Methods
The studies were conducted in east-central Poland 
in the valley of Kostrzyń River (52°10’N, 21°57’E), 
which belongs to the Natura 2000 site „Dolina 
Kostrzynia”. The study area was about 2000 ha and 
included wide meadows with small woods consist-
ing mainly of alder Alnus sp. and willows Salix spp. 
The common rosefinch is one of the most valuable 
bird species in this area, breeding in numbers of 114-
150 pairs, which comprises 1% of the entire Polish 
population of this species (Dombrowski et al. 2011). 

After arrival, males’ songs were recorded using 
a Marantz PMD620 digital recorder with a micro-
phone Sennheiser ME 66 with capsule K 6/6. Males 
were recorded between the second half of May and 
the end of June 2015 during the breeding season. 
Songs were subsequently analysed using Audacity v. 
1.3.9 (http://audacity.sourceforge.net/). The follow-
ing measures were taken on each male (for defini-
tions see Fig. 1): strophe length (in seconds), num-
ber of syllables and the highest and lowest frequen-
cies (in kHz). The statistical analyses included only 
records at least 60 s in length and with a minimum 
of 15 strophes. In total, the songs of 45 males were 
analysed (Nyearling = 17 males, Nolder = 28 males), with 
an average of 21.4 (SE = 0.66) strophes per male. In 
the analysis, average values of song parameters for 
each male were used. 

To consider song as a potential indicator of 
male age, we split our sample into two age classes: 
yearling males (0) and males older than one year (1). 
Age was thus analysed as a binary variable by con-
structing generalised linear models (GLM) with a 
binomial error structure and logit link function. The 
continuous predictors were: strophe length, num-
ber of syllables in each strophe, lowest and high-
est frequencies. We used the Akaike’s Information 
Criterion corrected by sample size AICc to select 
the most parsimonious model. Models were ranked 

on the basis of the differences between the AICc of 
a given model and the AICc of the highest ranked 
model (ΔAICc), and on the basis of a measure of 
the weight of evidence for a model expressing the 
probability that that model is actually the best one 
(AICc weight) (Burnham & Anderson 2002). We 
show results of analysis with the predictor from the 
Akaike best model (strophe length, reduced model) 
and also results of analysis with all predictors (full 
model). Owing to the fact that correlation between 
variables was not higher than 0.6 (in all cases), then 
all of them were incorporated in the model. The val-
ues are reported as mean ± 1 SE. Only results with 
a probability of α ≤ 0.05 were assumed to be sta-
tistically significant. The analyses were performed 
in the module provided by Statistica 10.0 (StatSoft 
2012).

Results
The parameters of the songs of yearling and older 
males were generally similar. The greatest differ-
ences were detected in strophe length and num-
ber of syllables, which were higher in older males 
(Table 1). Song performance characteristics varied 
between the two age classes: older males sang at a 
longer strophe length than yearlings. Strophe length 
as a predictor variable was significant in both the 
reduced and full GLM models (Table 2), the songs 
of older males being characterised by longer strophe 
length than in yearling males. The difference in stro-
phe length was only 20% (0.2 s), but was statistically 
significant.

Discussion
To the best of our knowledge, our results are the first 
documented case showing differences in song be-
tween two age groups of common rosefinch males 
(Cucco & Malacarne 2000). In other species, dif-
ferences in song parameters between yearling and 
older males have also been documented (Cucco & 
Malacarne 1999, Kiefer et al. 2006). However, 
the common rosefinch is capable of reducing differ-
ences in the songs of birds of different ages. Males 
of the common rosefinch can create loose breeding 
colonies and neighbours can use very similar songs, 
which are hard to distinguish even when analysed 
by their sonograms (Martens & Kessler 2000). 
Singing males newly arrived on the breeding area 
are capable of changing their song type within a few 
hours. The new songs become the type commonly 
used in the local population (Björklund 1989). In 
contrast, in other species, for example red-winged 
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blackbirds Agelaius phoeniceus, repertoire size in-
creases with age (Yasukawa et al. 1980). Thus in 
the common rosefinch, the rapid adoption of simi-
lar songs may hinder the detection of differences in 
song parameters between males. Given the relative-
ly small area and population studied in east-central 
Poland, this phenomenon was probably not so im-
portant. However, the song of the common rosefinch 

is fairly simple and short, consisting usually of 5 syl-
lables (Björklund 1989, Cramp & Perrins 1994), 
which may hinder the detection of differences.

Despite the differences in plumage coloration 
between yearling and older males and the differ-
ences in song characteristics between the two groups 
shown in this paper, the roles of these phenomena for 
females in mate choice are not known. Data about 

Table 1. Parameters of song variables in the two age classes of males of common rosefinch Erythrina erythrina.

Parameters
Yearling males, n = 17 Older males, n = 28

Mean ±SE Range Mean ±SE Range
Strophe length (s) 1.0±0.04 0.73-1.30 1.2±0.04 0.80-1.80
Number of syllables 4.7±0.14 4.0-6.0 5.1±0.14 3.0-7.2
Lowest frequency (kHz) 2.1±0.06 1.5-2.5 2.1±0.05 1.5-2.5
Highest frequency (kHz) 6.4±0.09 5.5-7.0 6.6±0.08 5.5-7.5

Table 2. Song variables that predicted the two age classes of males of common rosefinch Erythrina erythrina by GLM 
analysis (age as binary dependent variable, yearlings vs. older males, Nyearling = 17, Nolder = 28)

Predictors Estimate SE Wald statistics P-value
Full model, Akaike weight: 0.027

Intercept -6.78 6.42 1.11 0.291
Strophe length 8.06 4.03 4.01 0.045
Number of syllables -0.88 0.93 0.89 0.344
Lowest frequency 0.34 1.43 0.06 0.812
Highest frequency 0.32 1.03 0.10 0.754

Reduced Model, Akaike weight: 0.283
Intercept -5.39 2.57 4.38 0.036
Strophe length 5.42 2.39 5.15 0.023

Fig. 1. Definition of song elements used in the song analysis.
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females’ preferences are contradictory. Björklund 
(1990) found no relationship between pairing suc-
cess and male plumage brightness, whereas  Zając 
(2006) suggested that females preferred more inten-
sively coloured older males and that younger males 
achieved lower mating success. These disparities 
may indicate that song and plumage coloration can 
play different roles and females’ preferences could 
depend on the particular social and ecological con-
ditions of a given population and breeding area 
(Badyaev & Quarnström 2002). For example, in 
the common yellowthroat Geothlypis trichas plum-
age ornaments predicted within-pair mating success, 
while song consistency predicted extra-pair success 
(Taff et al. 2012). 

Our results indicated that young males of rose-
finch differed from older ones not only in plumage 
coloration but also in song characteristic. However, 
these differences were relatively small and con-
cerned only strophe length, which was shorter in 
young males. 
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