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Abstract

In this study we focused on the feeding ecology of the 
urban Blackbird (Turdus merula mauritanicus) in the 
north-eastern of Algeria, in the city of Annaba during 
the year 2006, The diet composition of the nestling 
Blackbird, was studied from regular monitoring of 
nests, choosing the neck collar method. The second 
phase of this study was to determine the protein value 
of the food brought to nestlings by their parents, by 
the Bradford method. The results concluded that in 
terms of number, the animal food was about 80% and 
plant food just 20%, but in terms of biomass, the per-
centages are 51% for plant food and 49% animal food.
Furthermore, it was concluded that early nestling 
(Post-hatching) are fed only with animal items 
(gastropods, earthworms). Intermediate stage are 
fed with animal prey and started feeding with plants 
(Blackberries, dates) and at the end of hatching (a few 

days before the flight), nestlings are mostly fed with 
plant items. The protein value shows a higher level 
in animal food than in plant food.
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Introduction

Works on urban ornithology in the world and later 
in Algeria (Belabed et al. 2012, 2013, 2014) show 
that the increase of avian richness in urban areas is a 
general phenomenon that is ongoing. However, at a 
given time, species richness decreases with increasing 
degree of urbanization (Mahler et al. 2010).

It turns out then that the species richness and 
changes of birds in urban areas are not due to chance 
but are due to the active and passive urbanization 
(Dinetti and Fraissinet 2001). Passive urbanization 
concerns birds that occupied environments that have 
found themselves embedded in the city: some species 
resist, others disappear. It causes a decrease in spe-
cies richness. Active urbanization concerns species 
that have come to colonize the already established 
urban environment (mainly parks). This phenomenon 
therefore results in an increase in specific richness. 
The Blackbird Turdus merula mauritanicus could 
be part of the two cases. Indeed, his former forest 
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character, would have allowed him to stay in areas 
that were included in the urban environments and its 
ability to migrate and occupy new territories would 
allow it to colonize them, becoming, one of the most 
common birds in most cities and urban parks of the 
Western Palearctic.

The extremely complex active urbanization, 
can explain the colonization of urban areas by avian 
species and the extent of adaptive changes (Isaksson 
2018).

The urban environment has characteristics (tem-
perature, lighting, noise) that explain the need for a 
number of adaptations for urban species such as: nest 
site, diet, lifestyle, distrust of human being. Then we 
call it, Birds Urbanity (Malher and Magne 2010).

The city becomes a fabulous laboratory for study-
ing biodiversity and evolution because of very high 
stresses exerted on the species, which will face new 
factors of brightness, dispersion of food, predation.... 
(Clergeau 2007).

Trophic relationships are an essential part of 
the organization of an ecosystem and one of major 
adaptations, which urban species will face. Duffy 
(2002) indicated that changes in biodiversity at a 
given trophic level may affect biodiversity in adjacent 
trophic levels and the next ones, the dynamics of the 
ecosystem will be fully affected (Villanueva 2002).

Diet is an important part of the role of a species 
in the ecosystem, to understand habitat selection and 
aspects of population dynamics (Ginane et al. 2008).

Some bird species are limited by trophic resourc-
es. Indeed, the densities are higher in areas where 
food is abundant than in areas where food is rare. 
Densities are higher in good years than in famine 
years. Sudden changes in short or long term densities 
are due to sudden changes in short or long term of 
food resources (Belabed 2013).

Correlations between the number of birds and 
the amount of food in different environments have 
been noted in several groups of birds and through 
those studies it was concluded that each bird or pair of 
territorial birds keeps a territory whose size depends 
on its food availability, and therefore the density of 

birds can be related to food resources.

In this context of studying of the urban envi-
ronment and its pressures on wild species, we are 
interested in the adaptability of the urban Common 
Blackbird in Algeria, by studying its diet strategies. 
This work will be in two parts:

1 - The Blackbird nestlings’ diet taxonomic charac-
terization in urban areas.
2 - The Blackbird nestlings’ diet protein value char-
acterization in urban areas.

Materials and methods

Study site

This study was carried out in the city of Annaba, 
which is the fourth most populated city in Algeria 
(Belabed et al. 2017), located in the extreme north-
east to latitude 36° 54′ 15″ north, 7° 45′ 07″ east. The 
study site is the Christian cemetery of Annaba with an 
area of 6.2 ha. This site hosts a highly species richness 
which is representative of different microhabitats 
“open or closed environments”, including diverse 
vegetation species that creates an environment with 
forest characteristics and a rich biodiversity (Fig. 1) 
(Belabed et al. 2013). 

Fig. 1. The study site map, the Christian cemetery of Annaba.
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Biological model

The Blackbird is the most abundant species of the 
Turdidae family in urban areas in Algeria. Its bino-
mial name is Turdus merula and the North African 
subspecies is T. m. mauritanicus. It is, moreover, the 
only species of this family to be found in extremely 
anthropized North African ecosystems. Today the 
habitat of the Blackbird is very diverse, including 
almost any range of forest and pseudo-forest habitats 
to highly anthropized urban habitats.

Our model is an omnivorous species, with pref-
erences for animal prey in all seasons. Earthworms 
are often the staple food, most of the year and specifi-
cally during the breeding season (Török 1981, 1985). 
Animal prey consumed are mainly: various species 
of adult insects such as larvae, gastropods, spiders, 
myriapods and, rarely, small vertebrates: lizards (Bell 
1996), fish (Raes et al. 2008) and mice.

Its plant component is also well diversified and 
consumed especially by migrants during the period 
preceding migration (Vauk and Wittig 1971). A mul-
titude of berries are then appreciated by the Blackbird 
during the winter season, in particular the Common 
Hawthorn (Crataegus monogyna), the Common 
Juniper (Juniperus communis), the grape (Vitis sp.), 
the Common ivy (Hedera helix) and the Common 
Buckthorn (Rhamnus alaternus), blackberries (Rubus 
sp.), olives (Olea europaea) and partially ripe dates 
(Phoenix dactylifera).

Methods

The study and the diet determination of the urban 
Blackbird was conducted in 2006 and is made on 
10 nests whether 30 nestlings. The monitoring was 
daily for 05 nests and we chose to follow the diet for 
the others 05 nests, just for the third (D03), the sixth 
(D06) and the ninth day (D09).

Food samples were collected using the neck col-
lar method (Tanneberger et al. 2017). It consists on 
collaring a wrapped wire of 0.5 mm diameter around 
the neck of nestlings to prevent prey being swallowed 
(Koródi Gál 1967, Dyrcz 1969, Török 1981, 1985, 
1988, Bouslama 2003). The collar was carefully laid 

around the neck of the nestling, which could still 
breathe unhindered, but was unable to swallow food 
(Tanneberger et al. 2017).

The food composition of the nestlings from the 
age of 3 days (before this age necklaces can’t be 
placed as nestlings are too young, fragile and difficult 
to handle) until the time of leaving the nests (14-15 
days), was monitoring with this method.

Sampling took place daily, for 2 to 3 hours in the 
early morning. Once fitted, we left the nests for an 
hour. On returning to the nest, the food accumulated 
was collected from the throats of the nestlings using 
round-tipped tweezers. After the neck-collar was 
taken off the nestlings was fed with boiled eggs of 
an approximately identical quantity with that taken 
away (Török 1981).

We repeatedly gathered prey with the same meth-
od after one hour without neck-collars (Tanneberger 
et al. 2017). Thus, in hourly turns, we obtained the 
food samples 2 to 3 hours per day.

Food items collected from nestlings were pooled 
for each nest (n=10 nests), and stored at 4°C until 
determination.

Prey items in neck collar samples were identified 
at species level if possible, otherwise at genus or 
family level. Then, items were classified among two 
classes: animal food and plant food. All diet items 
were weighed (wet weight) using a precision balance 
(±0.1 mg) and stored in 90% alcohol.

Characterization of collected items groups (Niche 
metrics)

The collected group of items is characterized by an-
alyzng the following structural parameters:

-Species richness “S”; Abundance “N”; Species 
Diversity “H”:

We calculated food niche width using the Shannon 
formula,
                                 n

                     Ht = – ∑ Pi log2 Pi

                                                       
t = 1
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Evenness was computed using the formula J = H / Hmax
where Hmax =  log2 S.

In the above formula n1 is the number of prey 
items belonging to the ith prey or category, N is the 
total number of prey specimens and sis the number 
of prey categories.

- The maximum diversity of a settlement H’ Max 
is calculated as follows:

                    H’Max =  log2 S

S: Total wealth of the settlement.
H’Max : The maximum theoretical diversity.

- Pielou evenness index (J’):

The evenness is the ratio of the observed diversity to 
maximum diversity. It measures the degree of balance 
and complexity of a settlement by the standard of H’ 
versus H’ max.

J’ = H’ / H’max

The change in composition of the nestlings’ diet 
during the brood period

In our study, we found that the diet, which is supposed 
to vary from year to year or season to season due to 

climatic and spatial constraints, ultimately varied 
during the two weeks of the brood period. For this, 
it was proposed to merge the successive days that 
are similar in food taxonomic richness, to group 
or stage and using this method we have reached 04 
stages which are:

1.  Stage 01: 4 days (D03 – D04 – D05 – D06),
2   Stage 02: 3 days (D07 – D08 – D09),
3.  Stage 03: 3 days (D10 – D11 – D12),
4.  Stage 04: 3 days (D13 – D14 – D15)

Extraction and determination of protein values of 
food items in the Blackbird nestlings diet

The samples to be evaluated for their protein value 
were collected in food pools depending on the age 
of nestlings. This assembly assumes that the protein 
undergoes changes due to many factors like the type 
of prey and its stage of development. Samples that 
will be used for the determination of protein value are 
weighed and store in the trichloroacetic acid (TCA 
20%) at 4°C until biochemical assay. The amount of 
protein of each prey was determined after extraction 
and by spectrophotometric methods of Bradford 
(1976).

Statistical Analysis

The mean and standard deviation of each parameter 

Table 1. Food composition of nestling Blackbirds in the study site.

          Class          	        Order	                     Genus	               Species                     Common name	                      Nb        Weight

01	 Gastropods	 Stylommatophora	 Cepaea	 Cepaea sp.	 Fields snail	 42	 12.9189 g
02	 Blackberry	U rticales	 Morus	 Morus nigra	 Blackberry	 12	 15.4555 g
03	 Lumbricidae	 Haplotaxida	 Lumbricus	 Lumbricus terrestris	 Earthworm	 8	 1.9472 g
04	 Dates	 Arecales	 Phoenix	 Phoenix dactylifera	 Dates	 5	 8.2775 g
05	 Larvae of Coleoptera	 Coleoptera	 Melolontha	 Melolontha melolontha 	 Cockchafer	 3	 5.7187 g
			   Agriotes	 Agriotes sp.	 Agriotes	 2	 0.7578 g
06	 Larvae of Lepidoptera	 Lepidoptera	 Biston	 Biston betularia 	 Peppered moth	 3	 1.0528 g
			   Noctua	 Noctua pronuba 	 Large Yellow Underwing	 3	 0.6999 g
07	 Adults of Coleoptera 	 Coleoptera	 Geotrupes	 Geotrupes sp.	 Earth-boring scarab	 3	 1.2067 g
			   Cynthia	 Cynthia cardui	 The painted lady	 3	 0.3384 g
08	 Adults of Lepidoptera 	 Lepidoptera	 Coenonympha	Coenonympha tullia 	 Common Ringlet	 2	 0.4059 g	
09	 Centipedes	 Geophilomorpha	 Geophilus	 Geophilus sp.	 /	 3	 0.9229 g
10	 Olives	 Lamiales	 Olea	 Olea europaea	 Olive	 3	 2.6772 g
11	 Unidentified items	 /	 /	 /	 /	 6	 0.5615 g
12	 Egg pouches	 /	 /	 /	 /	 2	 0.4876 g
     Total					     100	 53.4285 g
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were calculated using Microsoft Excel 2019.

Results

Biomass and number of preys brought to nestlings

The number of preys collected during our study is 
100, belonging to 15 categories including two un-
identified, this gives us 13 species belonging to 8 
orders. The total mass of prey was 53,4285 g, with an 
average weight of 0,5343±0,5258 g per prey. (Table 
1) shows the different groups and their respective 
weights and numbers.

Diet structure of Blackbird nestlings

After collecting and analysing prey, we were able 
to determine the composition of plant and animal 
material in the nestlings diet. The amount of animal 
food represents 80% of the total amount while that 
of plant food is 20% (Fig. 2).

Even if the number of animal prey is very much 
higher than the number of plant food, in terms of 
biomass, the animal and plant fractions are approxi-
mately equilibrate (Fig. 3).

Diet composition of Blackbird nestlings

The analysis of the proportion of the preys accord-
ing to their stage of development reveals that adults 
constitute almost the entire diet of nestlings (61%), 

Fig. 2. The amount percentage of the plant and animal food.  

Fig. 3. The biomass percentage of plant and animal food.

Fig. 4. Proportion of prey in the diet of Blackbird nestlings.

plants (20%), larvae represent 11% of the prey, while 
the egg pouches constitute only 02% and the rest is 
unidentified prey (Fig. 4).

Diet specific structure of Blackbird nestlings

The analysis of the results shows that the diet is 
composed of 13 species which four belong to Lepi-
doptera order, three to Coleoptera order and a single 
species for Stylommatophora, Urticales, Haplotaxida, 
Arecales, Geophilomorpha and Lamiales.

The animal food mainly consists of invertebrate 
organisms from at least five orders, with the exception 
of egg pouches and indeterminate prey. Stylommato-
phora (Gastropods) are the main prey (42%), Lepi-
doptera represent 11%, Coleoptera 08%, Haplotaxida 
08%. The rest of the diet consists of: Geophilomorpha 
03%, egg pouches 02% and unidentified prey 06%.

The plant food belongs to three orders; Urtica-
les represent 12% of all collected items, Arecales 
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Fig. 5.  Diet specific structure of Blackbird nestlings. 

Fig. 6. The diet specific structure and composition.

Table 2.  Characterization of the collected items.

                                                             Items group

	 H’	 3.0448
	 H’ max	 3.9069
	 J’	 0.7793
	 S	 15
	 N	 100  

represent 05% and finally Lamiales represent only 
03% (Fig. 5).

The classification of the different prey according 
to their number shows that some species are more 
abundant than others. Gastropods (Stylommatophora) 
are the most abundant prey species with Cepaea sp. 
(42 items), Urticales were represented by 12 items of 
Blackberry (Morus nigra), the order of Haplotaxida 
contained 08 individuals of the common earthworm 
(Lumbricus terrestris). The rest of the diet is com-
posed of the following species: Dates (Phoenix 
dactylifera) with 05 items, Cockchafer (Melolontha 
melolontha) with 03 items, Peppered moth (Biston 
betularia) with 03 items, Large Yellow Underwing 
(Noctua pronuba) with 03 items, The Painted Lady 

(Cynthia cardui) with 03 items, Geophilus sp. with 
03 items, Olives (Olea europaea) with 03 items, 
Geotrupes sp. with 03 items, Agriotes (Agriotes sp.) 
with 02 items Common Ringlet (Coenonympha tullia) 
with 02 items, 02 egg pouches and 6 unidentified 
items (Fig. 6).

Table 3. Protein values of food items in the Blackbird nestlings diet.
           Species	                                 Protein values (µg/g)

01	 Egg pouche	 10,49 µg/g
02	 Noctua pronuba	 9,13 µg/g
03	 Biston betularia	 8,93 µg/g
04	 Agriotes sp.	 7,41 µg/g
05	 Olea europaea	 6,74 µg/g
06	 Melolontha melolontha	 6,61 µg/g
07	 Coenonympha tullia	 4,05 µg/g
08	 Hamearis lucina	 3,98 µg/g
09	 Cepaea sp.	 3,97 µg/g
10	 Geophilus sp.	 3,73 µg/g
11	 Lumbricus terrestris	 3,49 µg/g
12	 Agriotes sp.	 3,04 µg/g
13	 Phoenix dactylifera	 1,05 µg/g
14	 Morus nigra	 0,97 µg/g
15	 Geotrupes sp.	 0,58 µg/g 
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Fig. 7. The diet specific structure and composition (According to cumulative weight of species). 

Fig. 8. The diet specific structure and composition (According to average weight of species). 

Rating species according to their weight shows 
that the species having the largest cumulative biomass 
is Morus nigra with 15.455 g (Fig. 7). However, 
the most important average biomass per item is for 
Melolontha melolontha with 1.906±0.133 g/item, 
followed by plant items such as Phoenix dactylifera 
1.655±0.123 g/item and Morus nigra 1.288±0.309 
g/item (Fig. 8).

Characterization of collected items groups (Niche 
metrics)

The review of (Table 2) shows a total richness of 15 
species for the group of collected items. The total 
diversity is equal to 3.0448. The evenness is (0.7793) 
which indicates an imbalance in the distribution of 
species abundance for the benefit of one or two spe-
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Fig. 9. Diet structure of Blackbird nestlings at four stages of the 
nestlings.

Fig. 10. Diet structure of Blackbird nestlings at four stages of the 
nestlings (Plant and Animal food). 

cies in particular.

The change in composition of the nestlings’ diet 
during the brood period

The diagram of our four stages is shown in the (Fig. 
9).

During the first stage, there were only animal 
food, it begins to change during the second and the 
third stages. To arrive at a nutrition to over 80% of 
plants during the last stage (Fig. 10).

First stage (D03 - D06)

We note during the first stage the total absence of 
plants in the food given to the nestlings and a pre-
dominance of gastropods (Stylommatophora) repre-
sented by Cepaea sp. at a rate of 65.60%, followed 
by Geophilus sp. at a rate of 13.33%, the Haplotaxida 

Fig. 11. Taxonomic composition of Blackbird nestlings diet during 
the first stage (D03-D06).    

Fig. 12. Taxonomic composition of Blackbird nestlings diet during 
the second stage (D07-D09).

represented by Lumbricus terrestris at 12.30% and 
finally adults Lepidoptera at 08.76% (Fig. 11). 

Second stage (D07 - D09)

During the second stage the main food still gastropods 
(Stylommatophora) represented by Cepaea sp. at a 
rate of 52,94%, followed by 14,27% of Haplotaxida, 
08,18% of Coleoptera Larvae, 04,19% of Coleoptera 
adults and finally 2,11% of unidentified items. We 
note the first appearance of plant food, represented 
by 18,27% of Arecales (Phoenix dactylifera) (Fig.12).

Third Stage (D10 - D12)

During the third stage food animal food begins to 
decrease and plant food takes over the percentage, 
indeed noticed a predominance of Haplotaxida at 
31.55%, followed by Stylommatophora at 26.11%, 
then Lepidoptera larvae at 07.36% and only 01.58% 
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Fig. 13. Taxonomic composition of Blackbird nestlings diet during 
the third stage (D10-D12).

Fig. 14. Taxonomic composition of Blackbird nestlings diet during 
the fourth stage (D13-D15).  

Fig. 15. Daily protein values of food items in the Blackbird 
nestlings diet.

of egg pouches. Plant food is represented by Arecales 
(Phoenix dactylifera) at 20.24% and Lamiales (Olea 
europaea) at 11.80% and finally 01.33% of uniden-
tified items (Fig. 13).

Fourth Stage (D13 - D15)

The fourth stage reflects the changing trend in the 
nestlings diet. Indeed, the most abundant food is 
Arecales accounted for 52.33%, followed by Urti-
cales at 23.08%, 16.93% of Lamiales, 03.07% of 
Coleoptera adults and finally 04.57% of Lepidoptera 
adults (Fig. 14).

Determination of protein values of food items in 
the Blackbird nestlings diet

We calculated the protein value of each food item 

over one gram of tissue sampled. The protein values 
vary between different items. However, animal food 
is much richer in protein than plant food. The largest 
rate of protein is for the egg pouches with 10.49 µg/g, 
followed by Noctua pronuba with 9.13 µg/g, Biston 
betularia with 8.93 µg/g and Agriotes sp. with 7.41 
µg/ (Table 3).

Daily protein values of food items in the Blackbird 
nestlings diet

Daily values of protein in the prey vary during the 
brood period (Fig. 15). The maximum is observed on 
the eleventh day, followed by the sixth day. Mean-
while, the minimum values are the eighth and the 
thirteenth day.

Discussion

The floristic composition is a major factor in main-
taining bird populations. The natural cycle occurring 
in urban ecosystems is different from forest ecosys-
tems, because the landscapes typically selected by 
birds within cities are the places where the vegetation 
is more developed. The tree-lined neighbourhoods, 
parks, gardens and then cemeteries are crowded with 
birds especially for nesting (Belabed et al. 2012). The 
Blackbird is one of those nesting species it is common 
in many habitats (Isenmann 2000). Many studies have 
been published on this species in the ornithological 
literature among those publications, Koródi Gál 
(1967), Berthold (1976), Vauk and Witting (1971), 
Török (1981, 1985, 1988), Sorensen (1981, 1984), 



1405

 

Théry (1989), Saxton et al. (2004), Post and Götmark 
(2006) Fritsch et al. (2012) examined the diet behav-
ior of the Blackbird.

The comparative study of Havlin (1977) was 
used to analyze the stomach contents of hundreds 
of starlings and blackbirds. Using the same method 
Eble (1963) was able to determine the compozition 
of the diet of Blackbird in several habitats. The study 
of Dyrcz (1969) was very thorough in discussing the 
distribution, habitat selection, determining the diet 
and breeding ecology of this species. the study Smith 
(1973), was based on the behavior of foraging.

Török (1981, 1985, 1988) tried to achieve an 
ecological review of the breeding species and the 
compozition of the nestlings’ diet in urban and agri-
cultural areas.

Comparing our results with those of Vauk and 
Witting (1971) on Blackbirds’ nutrition in migration 
periods, we find significant differences. In fact, the 
stomach contents of Blackbirds in migration periods 
consisted of 40% of plant food and earthworms were 
missing. So it was concluded that the bird food was 
determined by the supply of food in different regions 
and seasons (seasonal migration or reproduction).

There are also differences concerning the compo-
sition of arthropods in the food. In the study of Vauk 
and Witting (1971), the food of migrating Blackbirds 
contained many snails (Oxychilus sp. and Littorina 
sp.), weevils (Otiorhynchus ovatus) and ants (For-
mica sp.). However, nothing of all that was found by 
Török (1981) or by almost insignificant amount. Our 
study shows that the main ingredient feeder of young 
Blackbirds is gastropods Stylommatophora (Cepaea 
sp.) at a rate of 42%. Chamberlain et al. (1999), the 
seasonal pattern of the prey compozition of nestling 
diet in each year shown that Earthworms contributed 
most to energy intake, followed by caterpillars in rural 
habitats. Other items, including other insect larvae 
(especially tipulids), adult insects, spiders, slugs and 
berries, were present throughout the season in small 
amounts, except in 1992 when these prey types pre-
dominated towards the end of the breeding season. 

According to Eble (1963), animal and plant per-

centage in the food of the Blackbirds nestlings was 
48.7 % and 51.3% respectively, what we find in our 
results of 49% of plant material 51% of animal ma-
terial for biomass. However, if we count the numbers 
of items, we have another result of 80% for animal 
food and 20% for plant food. For Havlin (1977), it 
was about 10 % of plants and 90% animals for the 
adults. In two different Oakwoods, neither Dyrcz 
(1969) nor Török (1981) have found plant food in 
the diet of nestlings.

This could be due either to age or to the study 
site, in fact, Eble (1963) did not work in an Oakwood 
and he only sampled adults. However, Dyrcz (1969), 
Török (1981) and our study are focused in nestlings.

According to Török (1981) an important part of 
the food consisted in earthworms and insects easily 
digestible and low in chitin (Diptera, Hymenoptera, 
Lepidoptera: larvae, pupae and adults), during the first 
stage (between the 1st and the 3rd day). The proportion 
of beetles increases particularly in the final stages of 
growth of the nestlings (10-12 days).

Our results differ than those of Török(1981), in 
fact, during the first stage (1-4 days) the proportion 
of animal food was 100%, but it decreases with age, 
replaced by plant food. This could be explained by 
the physiological status of nestlings. Being vulnerable 
during the early growth, they need animal protein 
to ensure the development of their immune system, 
reproductive, and improve their fitness.

The comparison of the two studies of Koródi Gál 
(1967), Török (1981), shows that there is a common 
fact about the increase in the rate of Coleoptera and 
a decrease in the rate of Arachnids throughout the 
brood period.

Török (1981), with the exception of a single 
slug, no snail was found among 292 prey collected. 
This is probably due to the lack of snails in the en-
vironment of this study (an Oakwood), or it is due 
to the dry climate, that does not allow the spread of 
snails. In addition, it was found that the low presence 
of earthworms might be due to the same reasons 
mentioned above.



1406

In the study by Eble (1963), Coleoptera was 
predominant, but the proportions of Gastropods, 
Lepidoptera, Diptera were also high. Török (1981), 
there has been the same results except Gastropods and 
in the study of Dyrcz (1969), the same results were 
found except that the proportion of adult Lepidoptera 
was very high.

The caterpillars have been reported to be the 
most important prey item among passerines during 
the breeding season to feed their nestlings, because 
they are seasonal and most abundant in spring and 
summer (Greenberg 1995).

Other theories to explain the differences in diet 
composition between different species are:

The height of the foraging site. The difference 
between the plant species used by birds. Habitat 
selection. Competition (Perrins and Birkhead 1983).

The change in the food distribution to the nest-
lings may be influenced by changes in the quality of 
food, which could influence the effect of the poten-
tial value of this food on the growth and survival of 
nestlings. Both possibilities should be investigated in 
further studies that examine the variation in reproduc-
tive success of this species in urban areas.

Most omnivorus birds feed on invertebrates 
throughout the season and Berthold (1976) found 
that plants constitute a reserve of food which can be 
exploited when invertebrates are not available.

The nutrient provided by invertebrates is the 
animal protein and its lack in the food leads to weight 
loss and death (Berthold 1976). Only specialized 
herbivorus birds such as pigeons are able to survive 
without this animal protein. In experimental study 
with captive birds, Berthold (1976), found that they 
do not prefer plant food at any season; birds fed all-
fruit diet lost weight and died, but addition of 2-3 g 
of beetle larvae per day was sufficient to maintain 
weight (Berthold 1976).

During the last decades, much attention has 
been paid to the interactions between fruit trees (with 
fleshy fruit) and frugivorus birds (Herrera 1995). A 

number of field studies and anecdotal reports have 
demonstrated the importance of fruit in the diet of 
many species of birds (Jordano 1995). Many studies 
have reported striking differences in the quantities of 
different species of fruit consumed by birds (Jordano 
and Herrera 1981, Sorensen 1981). The reasons for 
these different patterns of fruit consumption are often 
unknown. In some cases, preference has been linked 
to the abundance, nutritional value of fruits (Jordano 
and Herrera 1981) or the growth form of fruit-bearing 
plants. However, other studies have reported a lack 
of relationship between fruit consumption and fruit 
abundance, nutritional values (Sorensen 1981), or 
fruit search/handling times (Sorensen 1981). Some 
experimental works suggest that taste may cause birds 
to avoid some species of fruit. However, the order of 
taste preferences does not always correspond com-
pletely with the consumption of different fruit species 
in the field, suggesting that additional factors are 
important in determining preference (Sorensen 1984).

While feeding birds with fruit during migration 
and wintering have been extensively studied (Her-
rera 1995), much less attention has been paid to its 
role during the breeding season (Snow and Snow 
1988, Widmer 1996). This is surprising especially in 
moderate southern latitudes where many fleshy fruits 
ripen during the summer months: Debussche et al. 
(1987) identified 25 species of fruits that ripen in the 
summer in a region of southern France and Herrera 
(1982) found the same number for two locations in 
southern Spain.

The frugivorus birds usually move in a constant 
and well-defined territory during the breeding season, 
where fruit trees are a large, predictable and accessible 
food source. Therefore, the fruit can be used by adults 
to systematically feed the nestlings (Widmer 1996).

The Blackbird seems to act as an opportunist 
because it does not change its model space activity 
during the ripening season. The importance of sum-
mer frugivority for blackbirds seems to vary among 
populations, because it depends on the supply of fruit 
during the autumn and winter (Berthold 1976, Snow 
and Snow 1988, Jordano 1995).

The adults Blackbirds spend most of their time 
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foraging in grasslands during the year. During the 
breeding season, especially when it comes to feeding 
young in May and June, their diet consists of inver-
tebrates obtained almost all from the floor or surface 
fields. If this food source were to disappear for some 
reason, for example, during a particularly dry season, 
the chances of survival of nestlings are much reduced 
when they are given to alternatives such as: bread, 
cereal, or the livestock feed. In addition to a food 
with just plant protein that are less assimilated than 
animal protein, the absence of invertebrates in the 
diet can deprive late nestlings from their only source 
of water. Efficient digestion of low quality food, may 
require much more time to retain in the gut (Hilton et 
al. 2000), and potentially impose a constraint on the 
growth of nestlings.

During the breeding season fleshy fruits can 
play a significant role in the nestlings nutrition, even 
if there was some exceptions (Widmer 1996), they 
appear to be an emergency food during periods where 
the availability of invertebrates is very low (Berthold 
1976, 1984, Snow and Snow 1988). Young Blackbirds 
(yearlings) have a rather high proportion of frugivory 
compared to nestlings of other species because they 
feed directly on fruit trees (Glutz von Blotzheim and 
Bauer 1997).

These observations clearly support the hypothe-
sis that the easily accessible fruit trees are important 
for the nutrition of novices and immature birds of a 
first brood (Desrochers 1992).

The quality of food, especially protein content, 
can influence the growth and survival of nestlings 
(Birkhead et al. 1999). Observations on many 
occasions showed that parents fed the young with 
human food. An experimental work suggests that the 
Blackbirds show a preference for Lepidoptera larvae 
when they feed their nestlings, but if the energy costs 
associated to the search and capture of Lepidoptera 
larvae are raised, their preference changes to the 
more available food and easier to find: human food 
(Shawkey et al. 2004).

Therefore, if the search and the supply costs of 
urban arthropods are high because of their low abun-
dance, parents may prefer to feed nestlings easier, 

with available foods, even if it is low quality aliments. 
In addition, the effectiveness of the assimilation of 
proteins in these foods may be much lower than the 
high-level protein food. 

First, the proteins are very important for the 
normal growth of the birds. Protein from animal 
sources provide more amino acids and are called the 
“complete protein”. Proteins that lack some essential 
amino acids are called the “incomplete proteins” and 
these incomplete proteins comes from mostly plant 
sources.

This confirms our results because the values of 
protein found in animal food are much higher than 
in plant food, but that plant food compensate their 
low protein levels by a much larger biomass than 
animal food. 

Most passerines feed their nestlings in the nest 
with an insect-based food and only after, they add 
other foods. Even adults Blackbirds eat a diet rich in 
insects and with fruit, depending on the season. The 
Blackbirds are omnivores, though because they eat a 
large amount of insects that most omnivorous birds, 
they are very close of being insectivorus. Their dietary 
needs include animal protein, vitamins (especially 
vitamin A) and minerals such as calcium.

Conclusion

The diet of urban Blackbird nestlings consists of 
animal food to 51 % and 49% of plant food in terms 
of biomass and respectively 80% and 20% in terms 
of numbers.

This difference comes from the significant 
biomass of the plant food brought to the nestlings 
to overcome the low protein level of this food. Also, 
animal food is very difficult to find and requires ef-
fort from parents. These efforts are necessary at the 
beginning of the brood because the nestlings have 
huge energy needs, but the demand decreases with 
the weight gain and nestlings’ age. This creates a 
nutritional change; in fact, it is the plant food, which 
replaces the animal food. 

In conclusion, the Blackbird Turdus merula mau-



1408

References

Belabed A (2013) Dynamique de Population et Relations 
Hôtes-Parasites chez la Tourterelle turque (Streptopelia- 
decaocto), Thèse de Doctorat ès, Université Badji Mokhtar
de Annaba, Algérie, pp 222 .

Belabed A, Djemadi I, Zediri H, Eraud C, Bouslama Z (2013) Étude
 de l’investissement parental chez la Tourterelle turque (Strep-
topelia decaocto) dans le nord-est algérien. Europ J Sci Res
 94(4): 421-436.

Belabed A, Draidi K, Djemadi I, Zediri H, Eraud C, Bouslama Z 
(2012) Deux nouvelles espèces de tourterelles nicheuses 
Streptopelia turtur arenicola et Streptopelia senegalensis 
phoenicophila dans la ville d’Annaba (Nord-est algérien). 
Alauda 80 (4): 299-300.

Belabed AI, Aouissi HA, Zediri H, Djemadi I, Driss K, Houhamdi 
M, Bouslama Z. (2014) L’effet de l’urbanization sur le 
phénotype de la Tourterelle turque (Streptopelia decaocto)
dans le nord-est algérien. Bulletin de l’Institut Scientifique
de Rabat, Section Sciences de la Vie 35 : 155-164.

Belabed AI, Lebnaoui S, Bouden MC, Brahmi CE, Belabed-Zediri 
H (2017) The use of a bird species as a bioindicator: 
The case of Eurasian Jay (Garrulus glandarius) in the Edough
Region (Northeastern of Algeria). J Adv Zool 38 (2):140-153.

Bell BD (1996) Blackbird (Turdus rnerula) predation on the 
endemic copper skink (Cyclodina aenea). Notornis 43: 
213-217.

Berthold P (1976) The control and significance of animal and 
vegetable nutrition in omnivorus songbirds. Ardea 64: 
140-154.

Berthold P (1984) Beeren des Efeus (Hedera helix) als Nest
lingsnahrung der Mönchsgrasmücke (Sylvia atricapilla). 
Vogelwarte 32: 303–305.

Birkhead TR, Fletcher F, Pellatt J (1999) Nestling diet, secondary 
sexual traits and fitness in the Zebra finch. Proc Royal Soc 
London 266: 385–390.

Bosque C, de Parra O (1992) Digestive efficiency and rate of food 
passage in Oilbird nestlings. Condor 94: 557-571.

Bouslama Z (2003) Bioécologie d’une population de Mésange
bleue Parus caeruleus ultramarinus (L. 1758) dans les sub-
éraies de plaine du Nord-est algérien : Ecologie alimentaire et
impact de la charge parasitaire sur les conditions mor-
phologiques et physiologiques des poussins Thèse Doct, 
Univ Annaba, pp 103.

Bradford MM (1976) A rapid and sensitive method for the quanti-
tation microgram quantities of protein by binding. Anal 
Biochem 72: 248-254.

Chamberlain DE, Hatchwell BJ, Perrins CM (1999) Importance of
feeding ecology to the reproductive success of blackbirds
Turdus merula nesting in rural habitats. Ibis 141(3): 415-427.

Clergeau P (2007) Une écologie du paysage urbain, Rennes, 
Apogée.

Debussche M, Cortez J, Rimbault I (1987) Variation in fleshy 
fruit composition in the Mediterranean region: the impor-
tance of ripening season, life-form, fruit type and geograph-
ical distribution. Oikos 49: 244-252.

Desrochers A (1992) Age and foraging success in European
Blackbirds: variation between and within individuals. Anim 
Behav 43: 885-894.

Dinetti M, Fraissinet M (2001) Ornitologia Urbana.  Edizioni 
Agricole. Bologna, Calderini, Italy, pp 495.

Duffy JE (2002) Biodiversity and ecosystem function: the con-
sumer connection. Oïkos 99: 201-219.

Dyrcz A (1969) The ecology of the Song-Thrush (Turdus phylo-
melos Br.) and Blackbirds (Turdus merula L.) during the 
breeding season in an area of their joint occurrence. Ekologia 
Polska-Seria 17(39): 735-792.

Eble H (1963) Ernährungsbiologische untersuchungen an Turdus 
philomelos Brehm, Turdus merula L. und Sturnus vulgaris
L. Wiss. Z. Martin-Luther-Univ. Halle-Wittenberg 12 :211-
234.

Fritsch C, Coeurdassier M, Faivre B, Baurand PE, Giraudoux P, 
van den Brink NW, Scheifler R (2012) Influence of landscape 
composition and diversity on contaminant flux in terrestrial 
food webs: A case study of trace metal transfer to European 
blackbirds Turdus merula. Sci Total Environm 432: 275-287.

Ginane C, Dumont B, Baumont R, Prache S, Fleurance G, Far-
ruggia A (2008) Comprendre le comportement alimentaire 
des herbivores au pâturage : intérêts pour l’élevage et l’en-
vironnement. Renc Rech Ruminants 15: 315-322.

Glutz von Blotzheim UN, Bauer KM (1997) Handbuch der Vögel
Mitteleuropas, Vol. 14. Aula, Wiesbaden.

Greenberg R (1995) Insectivorus migratory birds in tropical 
ecosystems: the breeding currency hypothesis. J Avian Biol 
26: 260-264.

Havlin J (1977) Ein Vergleich der Nahrung des Stars und der Amsel. 
Folia Zool 26: 45-56.

Herrera CM (1982) Seasonal variation in the quality of fruits and 
diffuse coevolution between plants and avian dispersers. 
Ecology 63: 773-785.

Herrera CM (1995) Plant–vertebrate seed dispersal systems in the 
Mediterranean: ecological, evolutionary and historical
determinants. Annu Rev Ecol Syst 26: 705-727.

Hilton GM, Furness RW, Houston DC (2000) Comparative study 
of digestion in North Atlantic seabirds. J Avian Biol, 31: 
36-46.

ritanicus, is acclimated to urban areas by adopting 
specific strategies for nutrition (as a balance between 
animal and plant food and research efforts).

Knowing that the Blackbird is now part of the 
landscape and urban ecosystems, the study and mon-
itoring of its populations are of capital importance in 
this ecological dynamic. The processes associated 
with urbanization are events that control the change of 
landscape and represent a major threat to biodiversity. 
Urban planners need a better understanding of factors 
affecting the distribution of species and community 
structure in order to create or maintain biodiversity 
in urban areas. 



1409

 

Isaksson C (2018) Impact of Urbanization on Birds. In: Tietze D. 
(eds). Bird Species, Fascinating Life Sciences. Springer, 
Cham. 

Isenmann P (2000) Le Merle Tout Noir, Edit. Eveil Nature. Col-
lection approche 20 : 72.
Jordano P (1995) Spatial and temporal variation in the 

avian-fru
givore assemblage of Prunus mahaleb: Patterns and conse-
quences. Oikos 71: 479-491.

Jordano P, Herrera CM (1981) The frugivorus diet of Blackcap 
populations Sylvia atricapilla wintering in southern Spain. 
Ibis 123: 502-507.

Korόdi-Gál J (1967) Beiträge zur Kenntnis der Brutbiologie der 
Amsel (Turdus merula L.) und zur Ernährungsdynamik ihrer
Jungen. Zool Abh Mus Dresden 29: 25-53. 

Malher F, Magne JF (2010) L’urbanité des oiseaux. Ethnologie 
française vol. 40 (4) : 657‑667.

Perrins CM, Birkhead TR (1983) Avian ecology. Blackie and Sons 
Ltd., Glasgow.

Post P, Götmark F (2006) Foraging behavior and predation risk in 
male and female Eurasian blackbirds (Turdus merula) during 
the breeding season. The Auk 123(1):162-170.

Raes A, Lefebvre L, Jordaens K (2008) First report of fishing 
in the European Blackbird Turdus merula. Acta Ornithologica 
43(2): 231-234.

Saxton VP, Hickling GJ, Trought MCT, Creasy GL (2004) Com-
parative behavior of free-ranging blackbirds (Turdus merula) 
and silvereyes (Zosterops lateralis) with hexose sugars in 
artificial grapes. Appl Anim Behavior Sci 85(1): 157-166.

Shawkey MD, Bowman R, Woolfenden GE (2004) Why is brood 
reduction in Florida scrub-jays higher in suburban than in 
wildland habitats? Canadian J Zool 82(9): 1427-1435.

Smith JNM (1973) The food searching behavior of two European 
thrushes. II. The adaptivennes of the search patterns. 
Behavi. 49: 1-61.

Snow BK, Snow DW (1988) Birds and berries: a study of an 
ecological interaction. In : Calton T, Poyser AD,  London.
pp 268.

Sorensen AE (1981) Interactions between birds and fruits in a 
temperate woodland. Oecologia 50: 442-450.

Sorensen AE (1984) Nutrition, energy and passage time: exper-
iments with fruit preference in European Blackbirds (Turdus 
merula). J Anim Ecol 53(2): 545-557.

Tanneberger F, Flinks H, Arbeiter S, Minets M, Hegemann A (2017) 
Diet analysis of wetland passerine nestlings using neck 
collars or fecal sampling produces similar results. Ardea 
105: 145–152. 

Théry M (1989) Consommation des fruits et dissémination des 
graines par le merle noir (Turdus merula L.) en zone périur
baine sous climat tempéré. Acta Oecol Appl 10: 271-285.

Török J (1981) Food composition of nestling Blackbirds in an 
Oak forest bordering on an orchard. Opusc Zool (Budapest) 
17-18: 145-156.

Török J (1985) Comparative ecological studies on Blackbird 
(Turdus merula) and song thrush (T. philomelos) popula-
tions. I. nutritional ecology. Opusc Zool Budapest 21: 
105-135.

Török J, Ludvig E (1988) Seasonal changes in foraging strategies
 of nesting blackbirds (Turdus merula L.). Behavioral Ecol
Sociobiol 22(5): 329-333.

Vauk G, Witting E (1971) Nahrungsökologische Untersuchungen 
an Frühjahrsdurchzüglern der Amsel (Turdus merula) auf der 
Insel Helgoland. Voge1warte 26: 238-245.

Villanueva MCS (2002) Biodiversité et relations trophiques dans 
quelques milieux estuariens et lagunaires de l’Afrique de
l’ouest : adaptations aux pressions environnementales. Thèse 
de Doctorat de l’Institut National Polytechnique de Tou-
louse, pp 272 

Widmer M (1996) Annual diet of Cedar Waxwings compared to 
American Robins. Auk 113: 414-430. 


