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Fig. 1. Percentage distribution of the number (n =
1049) and biomass (n = 6370.405 mg d.w.) of dif-
ferent taxonomical groups of invertebrates and
plant items (calculated for whole dry fruits) in the
diet of the Black Redstart. The number of items is
calculated for all items and the biomass for 942
items with known weight (see Table 1).
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Fig. 2. Proportion of the number of items in the
droppings of the Black Redstart at three areas
(names of areas on the x-axis) during July-October
in south-western Poland. The category ‘Other’ in-
cludes Araneae, Diplopoda, Lepidoptera,
Lumbricidae, Mollusca, Odonata, Orthoptera and
unidentified insects. The total number of items is
given in parentheses.
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Fig. 3. Comparison of the size distribution of all ani-
mal prey items (n = 720), and the two most numer-
ous groups of prey, i.e., Hymenoptera (n = 369) and
Coleoptera (n = 285) found in the droppings of the
Black Redstart in south-western Poland.
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Fig. 5. Proportion of
animal and plant items
in the droppings of the
Black Redstart in half-
month periods during
summer and autumn in
south-western Poland.
The numbers on the
bars denote the num-
ber of recorded items;
the numbers of ana-
lyzed droppings are
given in parentheses.

Fig. 4. Proportion of
plant items in the drop-
pings of the Black
Redstart on consecu-
tive dates of collecting
faecal samples during
summer and autumn;
control number, 1–13 =
Jul, 14–19 = Aug, 20–
24 = Sep, 25 = Oct.��������6��
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Table 2. GLM results based on Akaike Information
Criterion (AIC), testing the effects of Order (Coleop-
tera, Hymenoptera, Diptera, Heteroptera or other),
Area (three areas), Control (19 sampling dates)
and Month (Jul, Aug, Sep or Oct) on the mass of
animal prey (n = 721) in the Black Redstart
Phoenicurus ochruros in south-western Poland.
See text for details.

Factor Wald ¤
2

p

Order 61.0 <0.001
Area 63.5 <0.001
Control 2.8 0.094
Month 133.5 <0.001
Order × Control 11.6 <0.001
Order × Month 24.8 <0.001
Control × Month 3.9 0.057
Order × Area 0.00 1.00
Control number × Area 2.7 0.152
Month × Area 0.00 1.00
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Appendix. Animal and plant items recorded in a faecal analysis of 274 droppings of the Black Redstart
Phoenicurus ochruros in south-western Poland.

1
Data on the individual mass of insects after Karg (1989);

2

calculated for 25 samples;
3

the weight of seeds, the number (in parentheses) and mass of a whole dry fruit
(seed with pulp) of S. nigra/racemosa, M. alba, V. lantana and Rubus sp. after Herrera (1987) and Ercisli
and Orhan (2007). n.d. = not determined. For details, see Material and methods.

Order Family Genus (species) Mass No. Total No.
indivs mass samples

Invertebrates

Coleoptera unident. (imag.) n.d. 3 – 1
Carabidae Amara sp. 8.49 15 127.36 11

Bembidion sp. 1.17 15 17.56 8
Calathus sp. 17.02 3 51.06 2
Poecilus sp. 26.12 6 156.75 3
unident. (imag.) 23.59 3 70.78 1
unident. (larvae) 9.95 1 9.95 1

Chrysomelidae Chaetocnema sp. 0.86 11 9.471 2
Lema sp. 3.12 17 53.12 10
Lema melanopus 3.39 16 54.34 5
unident. (imag.) 7.15 3 21.46 3

Coccinellidae Propylaea sp. 3.16 5 15.81 5
Cryptophagidae unident. (imag.) 0.34 9 3.11 2
Curculionidae Apion sp. 0.48 1 0.48 1

Ceutorhynchus sp. 0.84 44 36.82 4
Curculio sp. 37.27 2 74.54 2
Otiorhynchus sp. 37.27 5 186.35 2
Phyllobius sp. 3.66 3 10.98 2
Sitona sp. 4.66 15 69.97 1
unident. (imag.) 2.80 23 64.34 11

Elateridae Agriotes sp. 9.67 3 28.99 2
unident. (imag.) 13.81 1 13.81 1

Histeridae unident. (imag.) 3.89 1 3.89 1
Hydrophilidae Cryptopleurum sp. 0.47 2 0.94 2

unident. (imag.) 1.01 1 1.01 1
Nitidulidae Glischrochilus sp. 4.47 2 8.94 2

Meligethes sp. 0.42 10 4.21 3
Oedemeridae Oedemera sp. 4.51 1 4.51 1
Phalacridae Stilbus sp. 0.47 3 1.42 1
Scarabaeidae Amphimalon solstitialis 40.15 1 40.15 1

Anomala dubia 40.15 1 40.15 1
Aphodius sp. 6.73 29 195.31 5
Onthophagus sp. 9.69 1 9.69 1
Phyllopertha sp. 17.35 4 69.41 2
unident. (imag.) 84.75 7 593.26 5

Scolytidae unident. (imag.) 1.50 1 1.50 1
Silphidae Silpha sp. 26.00 4 104.01 4
Staphylinidae Heterothops sp. 0.29 2 0.59 1

Philonthus sp. 1.43 2 2.87 2
unident. (imag.) 1.79 11 19.70 5

Diptera unident. (imag.) n.d. 9 – 7
unident. (larvae) 5.50 1 5.5 1

Calliphoridae Lucilla sp. 14.14 1 14.14 1
unident. (imag.) 14.14 16 226.27 10

Muscidae unident. (imag.) 5.82 1 5.82 1
Syrphidae unident. (imag.) 9.16 1 9.16 1

Heteroptera Pentatomidae Aelia sp. 14.28 3 42.83 2
Eurygaster sp. 36.26 4 145.03 2
Palomena sp. 42.01 3 126.01 3
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unident. (imag.) 26.16 4 104.62 3
Lygaeidae unident. (imag.) 1.27 10 12.71 4
Miridae Lygus sp. 2.04 1 2.04 1
Nabidae Nabis sp. 2.01 2 4.02 1

Hymenoptera Apidae Andrena sp. 8.78 2 17.56 2
Formicidae Formica sp. 1.18 28 32.98 9

unident. (imag.) 0.62 1 0.62 1
Ichneumonidae unident. (imag.) 2.45 34 83.30 15
Myrmicidae Lasius sp. 0.62 270 168.75 18

Myrmica sp. 1.18 33 38.87 10
unident. (imag.) 1.18 1 1.18 1

Lepidoptera unident. (caterpillar) n.d. 10 – 7
Odonata Libellulidae unident. (imag.) 15.43 1 15.43 1
Orthoptera Acridiidae Chorthippus sp. 40.61 9 365.50 4

Orthoptera unident. (imag.) n.d. 2 – 2
Tetrigidae Tetrix sp. 11.40 1 11.40 1

Insects unident. n.d. 2 – 2
Araneae unident. 2.74 4 10.96 4

Pseudoscorpionidea unident. 0.62 2 1.25 1
Lumbricidae unident. 250.0 2 500 1
Mollusca unident. n.d. 3 – 3
Diplopoda unident. 66.81 3 200.44 3

Plant material

Sambucus nigra/
racemosa (seed) 1.7 (8.0) 197 (76) 609 9
Morus alba (seed) 2.1 (1,029) 19 (1) 1,029 1
Rubus sp. (seed) 0.8 (150.4) 3 (1) 150.4 1
Viburnum lantana
(seed) 35.5 (59.0) 1 (1) 59.0 1
Rumex acetosella
(seed) 0.1 1 0.1 1
Fallopia convolvulus
(seed) 0.8 1 0.8 1
Sambucus nigra/
racemosa (damaged) n.d. 1 – 1
Seeds, unident. n.d. 1 – 1
Cereal grain n.d. 1 – 1
Fragments of plants,
unidentif. n.d. 73 – 9


