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Introduction
In recent years, the European populations of many 
rare bird species or species whose populations are 
with very local distribution have benefited from 
special protection through European Union (EU) 
policies, most notably the Birds Directive (Directive 
2009/147/EC) and the Natura 2000 network 
(Donald et al. 2007). However, the populations of 
many common species have continued to decline 
(PECBMS 2013; Inger et al. 2014). The most se-
vere declines have been reported for farmland birds 
and although the rate of decline appears to have 
levelled off in the recent years, Europe has lost half 
of its farmland birds in the last quarter of a century 
(Vorisek et al. 2010; PECBMS 2013). Agricultural 

intensification has been identified as the main driver 
of these declines (Donald et al. 2001, 2006), with 
land abandonment having an important role in some 
regions (Suárez-Seoane et al. 2002; Sirami et 
al. 2008). The state of farmland bird populations 
seems to be regionally dependent and the drivers of 
changes may differ across Europe (Reif et al. 2008a, 
Tryjanowski et al. 2011). Farmland bird popula-
tions are reported to be more stable in Central EU 
countries where more extensive land management 
is still widespread, compared to Western Europe 
where agricultural management is, on average, more 
intensive (e.g. Reif et al. 2008a; Báldi & Batáry 
2011a,b). Most of the knowledge on farmland bird 
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status in Europe comes from the Pan-European 
Common Bird Monitoring Scheme (PECBMS) 
which started in 2002. It aimed to pool data from 
bird monitoring schemes across Europe in order to 
produce continent-wide species trends and enable 
the development of indicators to reflect the wider 
state of nature across Europe. Although the number 
of countries actively contributing to the PECBMS 
data set has increased (to 27 countries by 2013), only 
three of them (Bulgaria, Greece and Romania) are 
from South-eastern Europe (PECBMS 2013). 

Most South-eastern European countries have 
similar recent agricultural history (Csáki 1992). 
Before World War II agricultural land was managed 
extensively in small privately-owned parcels, char-
acterised by high level of landscape heterogeneity 
and low levels of chemical treatment. Subsequently, 
under communist regimes private farms were trans-
formed to state agricultural complexes; mosaics of 
small heterogeneous parcels were replaced by mo-
noculture and extensive land management was re-
placed with intensive agriculture with high levels 
of mechanisation and chemical use. After the fall of 
communist regimes in the 1990s, land was returned 
to the original owners. However, most of the pop-
ulation had lost their capacity to cultivate the land 
and rear livestock and, together with the financial 
crisis following the change in political regimes, this 
caused a high rate of land abandonment (Dudwick 
et al. 2007). Land abandonment has been proven 
to have strong negative effects on common bird di-
versity on the Balkans (Nikolov 2010; Zakkak et 
al. 2013, 2015; Mikulić et al. 2014). The countries 
that joined the EU after 2000 have implemented its 
Common Agricultural Policy, via national Rural 
Development Programmes, and hence have adopted 
notable changes in farming policies. These have led 
to farming intensification, raising concerns of ad-
verse impacts on farmland biodiversity (Dobrev et 
al. 2014). Agri-environment programmes have been 
developed, intending to encourage sustainable land 
use and biodiversity conservation alongside modern 
agricultural practices. However, still little is known 
on the effects of EU agricultural policies on the sta-
tus of common birds in the recently-acceded EU 
member states. Therefore, the trends of common 
bird populations in South-eastern Europe are of con-
siderable interest: will the large declines witnessed 
in the older EU member states be repeated in the 
newer members? 

Based on national monitoring data for the pe-
riod 2005-2010, the present study aims to investigate 
trends of common birds in Bulgaria before and after 
the country joined the EU in 2007. Additionally, we 

tested how patterns of change vary between major 
habitat types. This knowledge could inform national 
and EU policies on how to improve the conservation 
of common birds in South-eastern Europe, and may 
be of particular relevance for EU candidate or poten-
tial candidate countries from the region.

Materials and Methods
Bird monitoring
Bird data were collected by volunteer participants 
through the National Common Bird Monitoring 
scheme in Bulgaria during the period 2005-2010. 
Bird sampling followed the best practices guide for 
wild bird monitoring schemes (Voříšek et al. 2008) 
and was based on line-transects (Bibby et al. 2000) 
located within 1x1 km UTM sampling plots (n = 155; 
Fig. 1). The locations of sampling plots were identi-
fied through stratified random sampling: the country 
was divided into different regions; volunteers were 
allocated a sampling plot selected at random from all 
within a chosen region. In each sampling plot, two 
one-km line transects were established running in an 
east-west or north-south direction with a distance be-
tween them of 500 m wherever possible but no less 
than 200 m. All birds seen or heard while walking 
along the two line transects were counted, producing 
a plot total for each species. Visits were made twice 
per year by the same observer in the morning (6:00 – 
11:00 AM) for the period 15th of April – 15th of June 
with approximately 30 days interval between visits; 
to boost sample size we have also used data from 
plots where only one visit was made.

Data analysis
Counts of adult birds were used in analyses, with 
the higher of the two visits made in each sample 
plot being used in trend analyses for each species. 
Unreliable data (due to observer error in either iden-
tification or counts of species) were identified by 
unlikely absence of abundant species, or conversely 
infeasibly high counts of rare species, and were ex-
cluded from the analyses. Data were used only from 
sampling plots that were surveyed at least three years 
in the study period or consecutively in the last two 
years. Population trend indices were derived from 
abundance data for all bird species by fitting log-lin-
ear models in the TRIM 3.53 software (Pannekoek & 
Van Strien 2001), with counts modelled as a function 
of site (sampling plot) and year effects, and account-
ing for overdispersion and serial correlation. We cal-
culated annual index values, with a baseline of 1 in 
2005, and a single slope estimate for the 2005-2010 
period, for each species. These population trends 
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were categorised following Gregory et al. (2007) us-
ing criteria based on slope and 95% confidence in-
tervals (CI), as follows: strong increase (lower 95% 
CI > 1.05); moderate increase (1.00 < lower 95% 
CI < 1.05); stable (95% CI’s enclose 1.00 but lower 
95% CI > 0.95 and  upper 95% CI < 1.05); moderate 
decline (0.95 < upper 95% CI < 1.00); strong decline 
(upper 95% CI < 0.95) Trends that did not fall into 
these categories were defined as uncertain, and di-
rection of trend noted.

We identified 32 species as ‘common’ on ac-
count of being recorded in at least 60 (ca. 40%) of 
the studied sample plots. These were grouped as 
birds of farmland (ten species), woodland (nine spe-
cies) and other habitats (including those inhabiting 
urban and scrubby territories and generalists utilis-
ing more than one habitat; 13 species) according to 
their habitat use in Bulgaria (Iankov 2007). Colonial 
species, diurnal and nocturnal raptors and water birds 
were excluded from the analysis. To obtain an over-
all Common Bird Index (CBI) we followed standard 
protocols employed for wild bird indicators e.g. for 
Europe (Gregory et al. 2005), calculating the aver-
age index value (baselined to a value of 100 in 2005) 
across all 32 species using the geometric mean (Van 
Strien et al. 2001). In addition, we calculated indi-

ces for farmland birds (FBI); woodland birds (WBI), 
and birds of other habitats (OBI).

To evaluate if the CBI represented changes in 
overall abundance and species richness in the wider 
bird community, we analysed data for all bird spe-
cies (n = 212 species) recorded during the CBM 
survey for the period 2005-2010 based on year-to-
year and before-after joining the EU comparisons. 
As data were not normally distributed and did not 
approach the normal distribution after transforma-
tion, non-parametric tests were applied, computed in 
STATISTICA 7.0 (StatSoft 2004).

Results
Significant decline was observed in 11 (34%) of the 
32 common bird species and increase in two (6%; 
Table 1). The remaining 19 species (59%) showed an 
uncertain trend; within this group nine (28%) showed 
a non-significant increase, nine (28%) a non-signifi-
cant decrease and one species (3%) a non-significant 
stable trend.

We found a short-term positive shift in the CBI 
after Bulgaria joined the EU but the overall trend 
was negative (Fig. 2a), and the same was valid for 
the trends at group level (Fig. 2b). For the studied 

Fig. 1. Distribution of the 1 x 1 km sampling plots (n = 155) surveyed by the National Common Bird Monitoring 
scheme in Bulgaria during the period 2005-2010 
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period, the overall decline of FBI was 15%, 5% in 
the WBI and 24% in the OBI.

The overall CBI correlated strongly with the 
FBI (Spearman Rank Correlation: rs=0.93, p<0.05) 
but not with OBI (rs=0.75, n.s.) and WBI (rs=0.14, 
n.s.). The mean abundance of birds per sample 
declined over the years (Table 2, Fig. 3) but there 
was no significant trend in species richness (Table 
2). Both abundance and species richness were low-
er after  Bulgaria joining the EU (Table 2, Fig. 4). 
Analysed by groups, there was a significant decrease 
in abundance and species richness per sampling plot 
over the study period and after joining the EU in 
both farmland and other birds (Figs. 5 & 6), but not 
for woodland birds (Table 2).

Discussion
The present study provides the first quantitative data 
on population trends of the most widespread and 
numerous breeding bird species in Bulgaria, based 
on systematic sampling under the national Common 
Bird Monitoring Scheme. Although the relatively 
short time series means that trends in some spe-
cies are as yet uncertain, more than 30% of the 32 
commonest bird species reported declined between 
2005 and 2010, including some of the most abundant 
and widespread bird species in the country (Iankov 
2007). Some of these species (Eurasian skylark 
Alauda arvensis, common starling Sturnus vulgaris, 
corn bunting Miliaria calandra and house sparrow 
Passer domesticus) have shown declines across 
Europe, while others had more favourable trends 
with stable (red-backed shrike Lanius collurio) or 
even increasing (hooded crow Corvus cornix) popu-
lations at European scale (PECBMS 2013). These 
discrepancies, which could be due to regional and 
socio-economic differences in environmental condi-
tions impacting bird populations (Báldi & Batáry 
2011b), notwithstanding the overall negative trend 
that we found in the Bulgarian CBI, were in agree-
ment with that of common bird populations through-
out Europe since 1980 (PECBMS 2013).

At group level, our results showed negative 
trends in birds of farmland and other habitats, while 
the woodland bird index was approximately stable. 
Forest birds in other parts of Europe have been found 
to decline with much lower rates than farmland birds 
(Gregory et al. 2005, 2007; Reif et al. 2008b) prob-
ably due to the less intensive anthropogenic distur-
bance of forest habitats compared to agricultural sys-
tems. Other potential factors that could play a role 
could be different migration strategies (Berthold et 
al. 1998; Sanderson et al. 2006; Vickery et al. 2014) 

and predation rates (Tryjanowski 2000; Tryjanowski 
et al. 2002) in these habitats. Indeed, the decline of 
common birds has been discussed principally with re-
gard to farmland birds (PECBMS 2013) considering 
that agricultural land covers almost half the European 
land area (Eurostat 2012) and represents a major 
breeding habitat for a quarter of the European avi-
fauna (Schifferli 2000). The intensification in agri-
cultural management in Europe in recent decades has 
changed rural landscapes significantly and decreased 
the quality of farmland habitats for birds (Donald 
et al. 2001; Guerrero et al. 2011) for example by 

Table 1. Mean species population trends per sample plot. 
Legend: FB – farmland birds; WB – woodland birds; OB – 
other birds; significant trends are shown as ↓↓ - strong de-
cline; ↓ - moderate decline;  ↑↑ - strong increase; ↑- moder-
ate increase; S – stable; non-significant trends use the same 
symbols in parentheses; * p < 0.05, ** p < 0.01
No Group Species Trend Overall slope 

(± SE)
1 FB Coturnix coturnix ↓ 0.89 ± 0.04 **
2 FB Galerida cristata (↑↑) 1.06 ± 0.06 ns
3 FB Alauda arvensis ↓ 0.96 ± 0.02 *
4 FB Motacilla flava (↓) 0.97 ± 0.03 ns
5 FB Sylvia communis ↑↑ 1.19 ± 0.04 **
6 FB Lanius collurio ↓↓ 0.91 ± 0.02 *
7 FB Sturnus vulgaris ↓ 0.92 ± 0.02 **
8 FB Emberiza hortulana (↑) 1.04 ± 0.04 ns

9 FB Emberiza melano-
cephala ↓ 0.92 ± 0.03 **

10 FB Miliaria calandra ↓ 0.94 ± 0.02 **
11 WB Columba palumbus ↑↑ 1.26 ± 0.09 **
12 WB Dendrocopos major (↑) 1.01 ± 0.04 ns
13 WB Erithacus rubecula (↑) 1.02 ± 0.04 ns
14 WB Fringilla coelebs (↑) 1.01 ± 0.02 ns
15 WB Garrulus glandarius ↓ 0.93 ± 0.03 *
16 WB Oriolus oriolus ↓ 0.96 ± 0.02 *
17 WB Parus major (↑) 1.02 ± 0.02 ns
18 WB Sylvia atricapilla (↓) 0.96 ± 0.04 ns
19 WB Turdus philomelos (↑) 1.02 ± 0.05 ns
20 OB Cuculus canorus (↑) 1.02 ± 0.03 ns
21 OB Carduelis carduelis (↓) 0.99 ± 0.03 ns
22 OB Carduelis chloris (↑) 1.05 ± 0.04 ns
23 OB Corvus cornix ↓↓ 0.80 ± 0.03 **
24 OB Dendrocopos syriacus ↓ 0.87 ± 0.05 **
25 OB Luscinia megarhynchos (S) 0.99 ± 0.02 ns
26 OB Passer domesticus ↓↓ 0.90 ± 0.02 *
27 OB Passer montanus (↓↓) 0.94 ± 0.04 ns
28 OB Pica pica (↓) 0.97 ± 0.02 ns
29 OB Streptopelia decaocto (↓↓) 0.94 ± 0.04 ns
30 OB Streptopelia turtur (↓↓) 0.94 ± 0.03 ns
31 OB Upupa epops (↓) 0.95 ± 0.04 ns
32 OB Turdus merula (↓) 0.98 ± 0.02 ns
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reducing structural heterogeneity and availability of 
food and nest sites (Schifferli 2000). While modern 
agriculture is recognised as a major anthropogenic 
threat to avian diversity in Western Europe (Donald 
et al. 2001, 2006), agricultural abandonment of less 
productive areas is considered a serious threat to 
farmland bird diversity in Central (Reif et al. 2008a; 
Báldi & Batáry 2011b; Sanderson et al. 2013) and 
Eastern Europe (Nikolov 2010; Radović et al. 2013; 
Zakkak et al. 2013, 2015). Land abandonment re-
sults in secondary succession by shrub and forest en-
croachment (Farina 1997; Sirami et al. 2007, 2008), 
which have a strong negative impact on birds tied 
to grassland habitats (Verhulst et al. 2004; Reif 
et al. 2013) by altering their breeding sites, reduc-
ing food supply and increasing predation pressure 
(Fuller & Gough 1999). It is very probable that the 
decline we found in species richness and abundance 
of birds in agricultural lands in Bulgaria is a result 
from these two inherently conflicting processes: ag-
ricultural intensification and farmland abandonment. 
The intensification of farmland management in the 
country is related mostly to conversion of vast areas 

of semi-natural grasslands to arable lands, removal 
of shrubs and trees from pastures and meadows 
(Nikolov et al. 2014) and the high and improper in-
put of pesticides (Gradinarov & Difova 2014). All 
these practices have been shown to have detrimental 
effects on farmland bird diversity, mainly in rela-
tion to grassland specialists (e.g. Eurasian skylark) 
and birds associated with shrubs (e.g. red-backed 
shrike, corn bunting and ortolan bunting Emberiza 
hortulana, see Nikolov 2010; Nikolov et al. 2011). 
Conversely, agricultural land abandonment, occur-
ring mainly in less productive mountainous and hilly 
areas of Bulgaria, is known to impact on grassland 
specialists that decrease in species richness, diver-
sity and abundance along the succession gradient 
(Dyulgerova et al. 2015).

We also found that the negative trend of farm-
land birds persisted at similar rate after the acces-
sion of Bulgaria to the EU in 2007. Such results 
were observed in other EU member states (e.g. the 
Czech Republic, Hungary and Poland) where farm-
land bird populations were recorded declining since 
the mid-1990s, with the negative trend continuing 
at a similar or even faster rate following accession 
(Voříšek et al. 2010; Szép et al. 2012; Sanderson et 
al. 2013). There are different mechanisms for con-
servation of avian diversity at EU level. For agricul-
tural landscapes, agri-environmental schemes (AES) 
are considered the most important conservation tool 
implemented under the Common Agricultural Policy 
(CAP). However, AES are not always as effective as 

Fig. 2. Common bird indices for the period 2005-2010 
in Bulgaria (a) for all common birds, and (b) separately 
for farmland birds (FBI), woodland birds (WBI) and other 
birds (OBI). Numbers in parentheses are the numbers of 
species in each index

Fig. 3. Mean overall bird abundance per study plot for the 
period 2005-2010. Error bars show 95% CIs
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Fig. 4. Mean species richness (a) and abundance (b) of birds before (A) and after (B) Bulgaria’s accession to the EU. 
Error bars show 95% CIs

Fig. 5. Mean species richness and abundance of farmland (a, c) and other birds (b, d) per sampling plot over the study 
period. Error bars show 95% CIs
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expected (Kleijn & Sutherland 2003; Kleijn et al. 
2004; Wrbka et al. 2008), and sometimes even not ef-
fective at all, especially in new member states where 
AES have often been implemented without regional 
adaptation (Tryjanowski et al. 2011; Sutcliffe et al. 
2015), which is the case in Bulgaria (Nikolov 2010; 
Nikolov et al. 2011). Indeed, in some instances land 
management under CAP has been demonstrated to 
result in serious loss and fragmentation of grassland 
habitats protected under Habitat Directive (Directive 
92/43/EEC) and as a consequence harming important 
biodiversity, including birds included in Annex 1 of 
Bird Directive (Directive 2009/147/EC; see Dobrev 
et al. 2014).

The consistent negative trend in the popula-
tions of birds of ‘other’ habitats could be explained 
by a range of factors, as these species exhibit a wide 

 Table 2. Comparisons of species richness and abundance 
of common birds in Bulgaria between years (2005-2010) 
by use of Kruskal-Wallis test (H) and before/after join-
ing the EU by use of Mann-Whitney U test (Z). *:p<0.05, 
**:p<0.01, ***:p<0.001, ns: p>0.05

Parameter Bird indices H Z

Number of species All species 10.43 ns - 2.07*

FBI 18.94 ** - 2.38 *

WBI 2.66 ns 0.86 ns

OBI 13.62 * - 2.30 *

Bird abundance All species 30.45 *** - 4.40 ***

FBI 50.24 *** - 5.52 ***

WBI 5.23 ns 1.37 ns

OBI 11.08 * - 2.13 *

Fig. 6. Mean species richness and abundance of farmland (a, c) and other birds (b, d) per sampling plot before (A) and 
after (B) Bulgarian’s accession to the EU. Error bars show 95% CIs
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range of habitat preferences. However, many of the 
species in this group could be influenced by changes 
in farmland or areas influenced by agricultural ac-
tivities, such as linear structures of trees, bushes and 
grassland between the farming land plots (Iankov 
2007; Ivanov 2011). Thus, to some extent this group 
of birds may be vulnerable to the same factors caus-
ing declines in farmland bird populations.

In conclusion, considering that farmland birds 
are regarded as a useful surrogate for trends in other el-
ements of biodiversity in agricultural lands (Gregory 
et al. 2005), initial indications from Bulgaria raise 
concerns about the long-term conservation of biodi-
versity in agricultural lands in the context of recent 
EU member state accession. Further work to iden-
tify and study the drivers of decline in farmland 
birds and other common and widespread bird spe-
cies in Bulgaria is needed urgently in order to inform 
adequate conservation efforts in relation to the na-
tional Agri-environmental Programme and the Rural 
Development Programme for the current programme 

period (2014-2020). This should include manage-
ment measures for Natura 2000 Special Protection 
Areas (Nikolov et al. 2014) that were designated for 
protection of widespread species with unfavourable 
conservation status, listed in Annex I of Directive 
2009/147/EC. Recognising the impacts of intensive 
agricultural practices on common bird populations, 
and identifying how to mitigate the harmful impacts 
of such land management, is essential for future im-
provements in favour of avian diversity.
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