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Table S1 Prey composition of Little Bittern based on 1356 prey items from 78 broods. N — number of identified prey items; %N — percentage contribution to
diet by numbers; %M — percentage contribution to diet by biomass; %F — percentage of occurrence in broods; L — larvae (for insects); I — imagines (for insects);
T —sum of larvae and imagines (for insects) or individuals (for invertebrates other than insects)

CLASS ORDER FAMILY GENUS or SPECIES N %N %M %F
Pseudorasbora parva 373 27.51 11.87 61.54
Carassius gibelio 243 17.92 35.39 55.13
. Cyprinus carpio 133 9.81 27.01 42.31
CYPRINIFORMES Cyprinidae ) .
Leucaspius delineatus 103 7.6 1.79 15.38
Rutilus rutilus 7 0.52 3.01 7.69
ACTINOPTERYGII . .
Tinca tinca 10 0.74 0.28 3.85
PERCIFORMES Percidae Perca fluviatilis 32 2.36 34 10.26
ESOCIFORMES Esocidae Esox lucius 3 0.22 0.99 1.28
SILURIFORMES Siluridae Silurus glanis 1 0.07 0.06 1.28
ACTINOPTERYGII TOTAL 905 66.74 83.8 88.46
Ranidae Pelophylax sp. 98 7.23 10.67 51.28
ANURA Pelobatidae Pelobates fuscus 12 0.88 0.89 10.26
AMPHIBIA : : : :
Discoglossidae  Bombina bombina 19 1.4 0.35 6.41
AMPHIBIA TOTAL 129 9.51 11.91 57.69
RODENTIA Muridae Apodemus agrarius 1 0.07 0.41 1.28
MAMMALIA
MAMMALIA TOTAL 1 0.07 0.41 1.28




INSECTA

COLEOPTERA

L I T|L | T L | T L | T

. Chrysomelidae sp. 0 1 1| 0 0.07 007, 0 <0.01<001] 0O 128 1.28
Chrysomelidae

totalf 0 1 1| 0O 0.07 007|] 0 <0.01 <0.01| O 128 1.28

Tanysphyrus lemnae 0 1 1| 0 007007 0 <001 <001 0O 128 1.28

Curculionidae  Curculionidae sp. 0 1 1| 0 007007 0 <001 <001 0O 128 1.28

totalf 0 2 2 | 0 015 015 0 <0.01 <0.01| 0 256 256

Coccinella septempunctata 0 1 1| 0 007007 0 <001 <001 0O 128 1.28

Coccinnellidae  Harmonia axyridis 0 1 1| 0 007007 0 <001 <001 0O 128 1.28

totalf 0 2 2| 0 015 015 0 <0.01 <0.01| 0O 128 1.28

Nitidulidae Glischrochilus quadripunctatus 0 1 1| 0 0.07 007, 0 <0.01 <001 0O 128 1.28

totalf 0 1 1| 0O 007 007 0O <0.01 <0.01| O 128 1.28

Berosus sp. 0 1 1| 0 007007 0 <001 <001 0O 128 128

Hydrobius fuscipes 0 1 1| 0 0.07 007 0 <001 <001 0O 128 128

Cercyon marinus 0 2 2|0 0415015 0 <0.01 <0.01] O 256 2.56

Cercyon sp. 0 1 1) 0 007007, 0 <0.01<001] O 128 1.28

Hydrophilidae  Anacaena sp. 0 1 1) 0 007007, 0 <0.01<001] O 128 1.28

Enochrus sp. 0 4 4]0 029029 0 <001 <001 0 513 513

Hydrochara caraboides 2 0 2015 0 015/<001 0 <0.01|256 0 256

Hydrophilidae sp. 0 1 1| 0 0.07 007 0 <0.01 <001 0O 128 1.8

total| 2 11 13 |0.15 0.81 0.96(<0.01 <0.01 0.01 | 256 14.1 16.67

. Dryops sp. 1 0 1 (007 0O 007|<0.01 O <001{128 O 1.28

Dryopidae

total| 1 0 1 ({007 O 007 O 0 0 |128 0 128

Haliplidae Haliplus flavicollis 0 2 2| 0 015 0.15| 0 <0.01 <0.01| 0 256 256

totalf 0 2 2 | 0 015 015 0 <0.01 <0.01| 0 256 256

Rhantus latitans 0 1 1|0 007 007f 0 <001 O 0 128 1.28

Rhantus sp. 0 1 1] 0 007007 0 <001 O 0 128 1.28

Hydroporus sp. 8 0 8 |05 0 059|<001 O 0 1.28 0 1.28

Graphoderus cinereus 9 0 9 |066 0 066/002 0 002]897 0 897

Graphoderus austriacus 6 0 6 (044 0 044001 O 001641 0 641

Dytiscidae Graphoderus sp. 1 0 1 (007 0 0.07|<001 O 0 |128 O 1.28

Cybister lateralimarginalis 11 0 11|081 0 081{044 0 044|897 0 897

Dytiscus marginalis 1 0 1007 0O 007{003 0 003|128 O 1.28

Dytiscus dimidiatus 2 0 2015 0 015{006 O 006|256 0 256

Dytsicus circumcintus 1 0 1007 O 007{001L O o001(128 O 1.28

Dytiscus sp. 4 0 41029 0 029|012 0 012|385 0 385



Dytiscidae sp. 33 1 34243 0.07 251| 0.8 0.01 0.8 [28.21 1.28 29.49
total| 76 3 79|56 0.22 583| 1.5 0.01 151 |44.87 3.85 47.44
Coleoptera sp. 0 10 10 0.74 0.74| 0 <0.01 <0.01| 0 10.26 10.26
COLEOPTERA TOTAL | 79 32 111|5.83 2.36 8.19| 1.5 0.02 1.52 (46.15 32.05 58.97
) Aphrophoridae sp. 0 2 2| 0 015015 0 <0.01 <0.01f 0O 256 256
Aphrophoridae
totalf 0 2 2 | 0 015 015 0 <0.01 <0.01| 0 256 256
Gerridae Gerris sp. 0 2 2|0 015015 0 <0.01 <0.01| 0O 256 256
totalf 0 2 2 | 0 015 015 0 <0.01 <0.01| 0 256 256
Naucoridae Ilyocoris cimicoides 12 14 26|0.88 1.03 1.92| 0.04 0.11 0.15 |10.26 10.26 16.67
total| 12 14 26 |0.88 1.03 1.92| 0.04 0.11 0.15|10.26 10.26 16.67
Sigara sp. 0 3 3|0 022022 0 <001 <001 0O 38 385
HETEROPTERA Corixidae Corixidae sp. 0 2 2| 0 015015 0 <0.01 <0.01| 0 256 256
total| 0 5 5| 0 037 037 0 <0.01 <001| 0 641 641
Notonecta reuteri 0 2 2|0 015015 0 0.01 o0.01 0 256 2.56
Notonecta glauca 2 7 9 ]0.15 052 0.66|<0.01 0.05 0.05|256 7.69 8.97
Notonectidae  Notonecta lutea 0 1 1| 0 0.07 007, 0 001 001 0 1.28 1.28
Notonecta sp. 29 13 42214 096 3.1|0.05 0.08 0.13 [21.79 15.38 32.05
total| 31 23 54 (229 1.7 3.98|0.05 0.15 0.2 |23.08 25.64 38.46
HETEROPTERA TOTAL | 43 46 89 |3.17 3.39 6.56| 0.09 0.26 0.35 |30.77 35.9 48.72
i Calopteryx splendens 0 1 1) 0 007007, 0 <0.01<001] O 128 1.28
Calopterygidae
total| 0 1 0 007 007 0 <001 <0.01f 0 128 1.28
Ischnura elegans 6 8 141|044 059 1.03| 0.01 0.01 0.02 641 10.26 14.1
Erythromma viridulum 2 1 3 |0.15 0.07 0.22{<0.01 <0.01 <0.01| 256 1.28 3.85
Coenagrionidae Coenagrion puella 0 1 1| 0 007007 0 <001 <001 0O 128 1.28
Coenagrionidae sp. 2 0 21015 0 015|<001 O <0.01|256 0 256
total| 10 10 20 |0.74 0.74 1.47| 0.02 0.01 0.03 | 8.97 10.26 16.67
Sympetrum sanguineum 1 0 1]007 0 007{<0.01 0 <0.01|1.28 0 1.28
ODONATA
Libellulidae Sympetrum flaveolum 1 0 1 (007 0 007|<0.01 O <001{128 O 1.28
Sympetrum sp. 0 1 1) 0 007007, 0 <0.01<001] O 128 1.28
total| 2 1 3 |0.15 0.07 0.22| 0.01 <0.01 0.01 | 256 1.28 3.85
Sympecma paedisca 6 1 7 |0.44 0.07 052| 0.02 <0.01 0.02 |641 128 7.69
L estidae Chalcolestes viridis 2 0 210125 0 0415/001 O 001|256 0 256
Lestes sponsa 0 4 4|0 029029 0 <0.01 <0.01] O 385 3.85
total| 8 5 13 (0.59 0.37 0.96| 0.03 <0.01 0.03 | 8.97 5.13 141
Aeshnidae Anax imperator 3 0 31(022 0 0220019 0 01938 0 385



Aeshna affinis 1 0 1 (007 0O 007/002 O 002|128 0 128
Aeshna cyanea 0 029 0 029{015 O 0.15 | 3.85 0 3.85
Aeshna mixta 17 0 171|125 0 125{033 O 033|897 0 897
Aeshna grandis 2 0 21015 0 015/{008 0 008|256 0 256
Aeshna sp. 25 0 25184 0 184|048 0 0482436 0 2436
Aeshnidae indet. 17 0 171|125 0 125055 O 0551538 0 15.38
total| 69 0 69 |5.09 0 5.09| 1.8 0 18 |4231 0 4231
Odonata sp. 2 1 3015 0.07 022 0 001 0.02]|256 128 256
ODONATA TOTAL| 91 18 109(6.71 1.33 8.04| 1.86 0.03 1.89 |47.44 15.38 52.56
Platycleis sp. 0 1 1|0 007007 0 001 001| O 128 128
ORTHOPTERA

ORTHOPTERATOTAL| O 1 1| 0 007 007 O 001 001 0O 128 1.28
Lycosidae Pardosa sp. _ — 2| — — 015 — — 001]| — — 256
Pisauridae Dolomedes fimbriatus - — 3| — — 022 — — 009 | — — 256
ARACHNIDA ARANEAE Argyronetidae  Argyroneta aquatica — — 1| — — 007 — — <0.01| — — 1.28
Araneae sp. — — 1| — — 007 — — <0.01| — — 128
ARANEAE TOTAL| — — 7 | — — 052 — — 01| — — 769
Erpobdellidae ~ Erpobdella octoculata — — 4 |- — 029 — — 001| — — 256

CLITELLATA ARHYNCHOBDELLIDA
ARHYNCHOBDELLIDATOTAL| — — 4 | — — 0.29| — — 001 — — 256

Study area: 4 fish pond complexes in eastern Poland, Garbow (51°21°N, 22°19°E), Samoklegski (51°26°N, 22°26’E), Czestawice (51°18’N, 22°16’E), Zagroda-
Kozieniec (51°00°N, 23°21°E)
Estimation of prey body size:

Fish:

Body length (LT — longitudo totalis): measured directly in the field (not digested, identifiable items) or calculated on the basis of the length of diagnostic
bones using bone-LT regressions available in the literature (Kovalev 1958; Horoszewicz 1960; Libois et al. 1987; Kloskowski et al. 2000; Beyer et al. 2006)

Body mass: calculated on the basis of LT-body mass regressions (Kovalev 1958; Horoszewicz 1960; Libois et al. 1987; Kloskowski et al. 2000;
Rechulicz 2011)



Amphibians:

Body length (LC — longitudo corporis; used to estimate body mass of post-metamorphic individuals): measured directly in the field (identifiable items) or

calculated (Pelophylax frogs) using self-developed regressions of the tibial length (hind legs and pelvic arches were commonly the only surviving body parts).

Body mass was estimated as follows: for post-metamorphs using regressions developed from individuals of known LC and mass; for Pelophylax frogs
from measurements reported by Berger (1973); and for Fire-bellied Toad Bombina bombina from Kloskowski J. & Filipiuk M. (unpubl. data). As the rapid
digestion of soft body parts prevents the exact determination of length and body mass, we adopted one size class for pre-metamorphic individuals: 1.5 g for
Pelophylax frogs (see Semlitsch 1993) and 2 g for Common Spadefoot Pelobates fuscus (Kloskowski J. unpubl. data).

Unidentified fish and amphibians:

To estimate the length and body mass of unidentified Cyprinidae (1.5% of all prey items) or amphibians (0.5%), we used the regressions/values for the

cyprinids/amphibians most numerously represented in a particular regurgitate.
Invertebrates:

Body length (used to obtain body mass in some taxa): measured directly in the laboratory (non-digested items) or obtained from comparisons with reference
material or with data from the literature, e.g. Galewski & Tranda (1978), Wroblewski (1980), Galewski (1990 a,b; 1995), Klausnitzer (1996), Nilsson (1996,
1997), Galewski (1998) and Heidemann & Seidenbusch (2002).

Body mass: estimated as size classes based on measurements of individuals collected in the study area and on published data (Krebs & Avery 1985;
Miserendino 2001; Hassall et al. 2008; Klecka & Boukal 2012, 2013; Edwards 1996; Smock 1980). For most taxa, dry mass was converted to fresh mass to make
it compatible with vertebrate prey estimates; a universal factor for predatory aquatic animals was adopted, in which dry mass constitutes 0.23 of the fresh mass
(Brey et al. 2010); exceptions: 0.32 for Odonata imagines (Krebs & Avery 1985; Bell 1990) and 0.4 for Coleoptera imagines (Sage 1982; Bell 1990).



Literature:

Bl

N o O

10.

11.

12.
13.

14.
15.
16.
17.
18.

19.
20.

21.
22.

23.
24.
25.
26.

Bell GP (1990). Birds and mammals on an insect diet: a primer on diet composition analysis in relation to ecological energetics. Stud Avian Biol 13:416-422

Beyer K, Miranda R, Copp GH, Gozlan RE (2006) Biometric data and bone identification of topmouth gudgeon, Pseudorashora parva and sunbleak, Leucaspius delineatus. Folia Zool
55:287-292

Berger L (1973) Sexual maturity of males within forms of Rana esculenta complex. Zool Pol 22:177-188

Brey T, Miiller-Wiegmann C, Zittier ZMC, Hagen W (2010) Body composition in aquatic organisms — A global data bank of relationships between mass, elemental composition and
energy content. J Sea Res 64:334-340

Edwards RL (1996) Estimating live spider weight using preserved specimens. J Arachnol 24:161-166

Galewski K (1990a) Chrzaszcze (Coleoptera) Rodzina: Kaluznicowate (Hydrophilidae). Fauna Stodkowodna Polski, 10A. PWN, Warszawa

Galewski K (1990b) Chrzaszcze — Coleoptera. Ptywakowate — Dytiscidae. Larwy z podrodziny Colymbetinae. Klucze do Oznaczania Owadow Polski, 142, 7e. PWN, Warszawa
Galewski K (1995) Czes¢ XIX. Chrzaszcze — Coleoptera. Ptywakowate — Dytiscidae. Larwy z podrodziny Dytiscinae. Klucze do Oznaczania Owadoéw Polski, 147, 7f. Polskie
Towarzystwo Entomologiczne, Torun

Galewski K (1998) Czes¢ XIX. Chrzaszcze — Coleoptera. Ptywakowate — Dytiscidae. Larwy z podrodziny Hydroporinae. Klucze do Oznaczania Owadow Polski, 155, 7c. Polskie
Towarzystwo Entomologiczne, Torun

Galewski K, Tranda E (1978) Chrzaszcze (Coleoptera). Rodziny: Ptywakowate (Dytiscidae), Flisakowate (Haliplidae), Mokrzelicowate (Hygrobiidae). Fauna Stodkowodna Polski, 10.
PWN, Warszawa - Poznan

Hassall C, Thompson DJ, Harvey IF (2008) Latitudinal variation in morphology in two sympatric damselfly species with contrasting range dynamics (Odonata: Coenagrionidae). Eur J
Entomol 105:939-944

Heidemann H, Seidenbusch R (2002) Die Libellenlarven Deutschlands. Tierwelt Deutschlands, 72. Goecke & Evers, Keltern

Horoszewicz L (1960) Wartosci kosci gardtowych dolnych (ossa pharyngea interiora) jako kryterium gatunkowego oznaczania ryb karpiowatych (Cyprynidae). Rocz Nauk Roln B
75:237-258

Klausnitzer B (1996) Kéfer im und am Wasser. Westarp Wissenschaften, Spektrum Akademische Verlag, Magdeburg — Heidelberg — Berlin — Oxford

Klecka J, Boukal DS (2012) Who eats whom in a pool? A comparative study of prey selectivity by predatory aquatic insects. PLoS ONE 7: e37741

Klecka J, Boukal DS (2013) Foraging and vulnerability traits modify predator—prey body mass allometry: freshwater macroinvertebrates as a case study. J Anim Ecol 82:1031-1041
Kloskowski J, Grendel A, Wronka M (2000) The use of fish bones of three farm fish species in diet analysis of the Eurasian otter, Lutra lutra. Folia Zool 49:183-190

Kovalev NN (1958) Spravocnyje materialy po opredeleniju vesa i dliny tela nekatorych vidov ryb del’ty Volgi po nizneglotocnym i niZzneceljustnym kostjam. Trudy Astrachanskovo
gosudarsvennogo zapovednika 4:42-64

Krebs JR, Avery MI (1985) Central Place Foraging in the European Bee-Eater, Merops apiaster. J Anim Ecol 54:459-472

Libois RM, Hallet-Libois C, Rosoux R (1987) Eléments pour I’indentification des restes craniens des poissons dulgaquicoles de Belgique et du nord de la France: 1 — Anguilliformes,
Gastérostéiformes, Cyprinodontiformes et Perciformes. Fiches d’ostéologie animale pour I’archéologie A 3:1-15

Miserendino ML (2001) Length-mass relationships for macroinvertebrates in freshwater environments of Patagonia (Argentina). Ecologia Austral 11:3-8

Rechulicz J (2011) Monitoring of the topmouth gudgeon, Pseudorasbora parva (Actinopterygii: Cypriniformes: Cyprinidae) in a small upland Ciemiega River, Poland. Acta Ichthyol
Piscat. 41:193-199

Sage RD (1982) Wet and dry-weight estimates of insects and spiders based on length. Am Midl Nat 108:407-411

Semlitsch RD (1993) Asymmetric competition in mixed populations of tadpoles of the hybridogenetic Rana esculenta complex. Evolution 47:510-519

Smock LA (1980) Relationships between body size and biomass of aquatic insects. Freshwater Biol 10:375-383

Wroblewski K (1980) Pluskwiaki Heteroptera. Fauna Stodkowodna Polski, 8. PWN, Warszawa — Poznan



Table S2 ANOSIM R-statistic values for global analyses and for pairwise comparisons of numerical and
biomass proportions of prey categories based on three main prey taxa (fish, amphibians and invertebrates;
total N of prey individuals = 1350) between Little Bittern broods on ponds with different types of
management. P-values are given in parentheses

Estimation Pairwise comparisons

of prey a(r?:acl)b:ils Management type* Abandoned Monoculture Monoculture
proportions y g yp small-fish large-fish
Monoculture
small-fish 0.131 (0.005) — —
Numerical ~ 0.107 (0.003) Monoculture 0.016 (0.415)  —0.033 (0.599) o
large-fish
Angling 0.064 (0.039)  0.219 (<0.001)  0.009 (0.428)
Monoculture
small-fish 0.020 (0.185) — —
Biomass  —0.001 (0.456) Monoculture _0.058 (0.605) —0.080 (0.689) o
large-fish
Angling 0.002 (0.347) 0.033 (0.145)  —0.098 (0.728)

* Small-fish ponds, N=20; large-fish ponds, N=6; abandoned ponds, N=21; angling ponds, N=26

Table S3 ANOSIM R-statistic values for global analyses and for pairwise comparisons of numerical and
biomass proportions of prey categories (with fish and amphibians analysed at species level and invertebrates
as a single category; total N of prey individuals = 1350) between Little Bittern broods on ponds with
different types of management. P-values are given in parentheses

Estimation Pairwise comparisons
of prey a(ri:;lcl)bsails Management type* Abandoned Monoculture Monoculture
proportions y g yp small-fish large-fish
Monoculture
small-fish 0.311 (<0.001) — —
Numerical 0.262 (0.0001) I\/Ilgrgé:_l;:;l;re 0.607 (<0.001)  0.237 (0.042) o
Angling 0.089 (0.015)  0.295 (<0.001) 0.456 (0.002)
Monoculture
small-fish 0.428 (<0.001) — —
Biomass 0.234 (0.0001) 'V'I‘;:‘g‘f‘]i:g;re 0.553 (<0.001)  0.238 (0.055) —
Angling -0.005 (0.487) 0.247 (<0.001) 0.352 (0.005)

*Sample sizes as in Table S2.

Table S4 Results of the GLMM relating the A’ index of prey diversity in Little Bittern broods (N=73) to the
time of season and pond management type. The number of visits during which regurgitates were obtained
from each nest was entered into the analysis as a random factor. Sample sizes are shown in parentheses

Predictor F d.f. p Effect SE
Brood hatching date (days) 0.10 1,67.0 0.751 0.003 0.009
Pond type 1.43 3,67.1 0.241
Monoculture small-fish ponds (20) 0,000 0.000
Monoculture large-fish ponds (6) -0.648  0.526
Abandoned ponds (21) 0.259 0.407
Angling ponds (26) -0.322  0.367




