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Supporting Information. C. M. Herrera. 2020. Flower traits, habitat, and phylogeny as predictors of pollinator service: a plant community

perspective. Ecological Monographs.

Appendix S1. Information on pollinator sampling sites.

TABLE S1. Information on the N = 42 pollinator sampling sites. See Fig. S1 for location map.

No. plant
Elevation  Latitude Longitude species

Local toponym Code (m) (°N) °w) sampled
Arenales del Guadalentin AGU 1360 37.909835 2.837405 4
Arroyo Aguaderillos AAG 1180 37.961573 2.883887 1
Arroyo de la Mesa AME 1100 37.902591 2.928966 1
Arroyo de los Ubios AUB 1250 37.939725 2.899766 1
Barranco de la Canal BCA 1580 37.789385 2.956438 3
Barranco de la Charca BCH 1360 37.942843 2.859057 1
Barranco de la Juanfria BJU 1380 37.836814 2.975302 10
Calarilla CLA 1710 37.944316 2.851708 2
Caleron CLE 1075 37.897973 2.942710 1
Cantalar CAN 770 37.964158 2.907974 3
Cafada de la Medianega CME 1580 37.894287 2.903146 1



Cafada Pajarera
Collado del Calvario
Collado Zamora
Coto del Valle
Cuesta del Bazar
Cuevas Bermejas
Fuente Bermejo
Fuente la Reina
Guadalentin
Hoyos de Mufioz
La Cabrilla

La Fresnedilla
La Mesa

Las Navillas

Los Toreros
Nava Ciazo

Nava de las Correhuelas

CPA

CCA

CZA

CVA

CBA

CBE

FBE

FRE

GUA

HMU

LCA

LFR

LME

LNA

LTO

NCI

NCO

1640

1420

1420

850

1330

1160

1550

1460

1310

1110

1600

1080

1610

1260

1120

1380

1640

37.927456

37.950202

37.839329

37.930542

37.906523

37.966959

37.932268

37.941698

37.900404

37.984831

37.932364

37.980387

37.889823

37.936530

37.925105

37.895033

37.931114

2.805615

2.885484

2.999615

2.928517

2.907470

2.851117

2.840672

2.833632

2.836944

2.876597

2.780637

2.855875

2.913788

2.909286

2.911342

2.857200

2.865223

60
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Nava del Espino
Navilla Cabeza del Tejo
Pico Cabafas Cueva
Poyo Manquillo
Poyos de las Piletas
Puente Polluelos
Puerto del Tejo
Puerto Llano

Raso del Madrigal
Raso del Tejar
Roblehondo
Tornillos de Gualay
Vadillo

Valdecuevas

NES

NCT

PCC

PMA

PPI

PPO

PTE

PLL

RMA

RTE

RHO

TGU

VAD

VAL

1450

1660

1920

1360

1480

1090

1580

1780

1630

1020

1280

1440

1050

1390

37.906824

37.908359

37.807537

37.885724

37.879052

37.919517

37.901113

37.820635

37.915177

37.980688

37.948389

37.865601

37.925336

37.915744

2.896997

2.878221

2.953962

2.869225

2.917950

2.933142

2.970296

2.961171

2.883622

2.874989

2.877506

2.923806

2.928129

2.871403
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FiG. S1. Map showing locations of the N = 42 sampling sites. Codes as in Table S1.
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Supporting Information. C. M. Herrera. 2020. Flower traits, habitat, and phylogeny as

predictors of pollinator service: a plant community perspective. Ecological Monographs.

Appendix S2. Floral features of plant species studied.

TABLE S1. Floral traits and visitation units per censused patch for the N = 191 plant species

studied.
Visitation unit Visitation units
Perianth Dry mass  per patch

Species type ! Type 2 (mg) 3 (mean + SE)
Achillea odorata RP Flower packet 135.2 25.0+1.2
Acinos alpinus RP Single flower 3.0 88.6 2.7
Allium roseum OP Single flower 6.0 579+x14
Allium scorodoprasum RP Flower packet 175.5 42.4+1.0
Allium sphaerocephalon RP Flower packet 272.3 174+0.8
Alyssum simplex OP Single flower 1.0 156.1+8.4
Amelanchier ovalis OP Single flower 7.4 183.2 +10.7
Anarrhinum laxiflorum RP Single flower 1.0 92.4+5.1
Andryala ragusina RP Flower packet 68.9 344+18
Anthemis pedunculata RP Flower packet 17.8 83.7+3.3
Anthericum liliago OP Single flower 16.1 43.2+2.0
Anthyllis vulneraria RP Single flower 4.3 353.1+14.1
Antirrhinum australe RP Single flower 69.0 64.0 £ 3.2
Aphyllanthes monspeliensis RP Single flower 13.0 475+15
Aquilegia cazorlensis RP Single flower 26.7 50.3+25
Aquilegia vulgaris RP Single flower 45.6 229+0.8
Arbutus unedo RP Single flower 19.6 270.0+£11.0
Arenaria armerina OP Single flower 3.0 80.5+4.6
Arenaria modesta OP Single flower 1.1 70.7+4.2
Armeria filicaulis OP Flower packet 74.5 451+17
Armeria villosa OP Single flower 2.9 23.0+£0.9
Asphodelus cerasiferus OP Single flower 21.6 424+1.38



Astragalus incanus
Atropa baetica

Bellis perennis

Bellis sylvestris

Berberis hispanica
Biscutella laxa
Calamintha nepeta
Campanula dieckii
Campanula mollis
Carduncellus monspelliensium
Carduus platypus
Carduus tenuiflorus
Carlina hispanica
Carlina racemosa
Catananche caerulea
Centaurea calcitrapa
Centaurea graminifolia
Cerastium gibraltaricum
Chaenorrhinum macropodum
Chiliadenus glutinosus
Chondrilla juncea
Cirsium acaule

Cirsium monspessulanum
Cirsium pyrenaicum
Cirsium vulgare

Cistus albidus

Cistus monspeliensis
Cistus salviifolius
Cleonia lusitanica
Clinopodium vulgare
Convolvulus arvensis
Coris monspeliensis

Crataegus monogyna

RP
RP
RP
RP
OP
OP
RP
RP
RP
RP
RP
RP
RP
RP
RP
RP
RP
OP
RP
OP
RP
RP
RP
RP
RP
OP
OP
OP
RP
RP
RP
RP
OP

Single flower
Single flower
Flower packet
Flower packet
Single flower
Single flower
Single flower
Single flower
Single flower
Flower packet
Flower packet
Flower packet
Flower packet
Flower packet
Flower packet
Flower packet
Flower packet
Single flower
Single flower
Flower packet
Flower packet
Flower packet
Flower packet
Flower packet
Flower packet
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower

Single flower
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7.4 158.8 +10.3

54.9 43.0+2.0
16.0 39.8+1.9
80.8 61.5+1.9
5.8 172.1+9.8
0.9 318+14
1.6 494+25
3.6 62.1 +3.5
5.6 426+23
373.4 21.0+0.8
2680.8 85+04
89.9 60.0 + 3.0
519.4 23.2+1.0
256.8 404 %15
815 11.6+04
179.6 245+0.8
144.8 146 +0.5
9.1 754 +3.8
4.3 485+ 3.8
53.6 23.3%+1.0
9.6 16.9+05
332.9 3.9+0.2
68.5 206+1.2
111.6 214+0.9
1066.0 9.2+04
89.5 114+05
25.4 16.4+0.5
58.7 10.6£0.5
6.3 539+24
2.7 46.8+2.8
10.5 202+1.2

3.0 106.4 +4.3
9.1 173.3+5.9



Crepis albida

Crocus nevadensis
Daphne gnidium
Daphne laureola
Digitalis obscura

Draba hispanica
Echinospartum boissieri
Echium flavum

Erinacea anthyllis
Erodium cazorlanum
Erodium cicutarium
Erophila verna
Eryngium campestre
Eryngium dilatatum
Erysimum cazorlense
Filipendula vulgaris
Fumana baetica
Fumana paradoxa
Fumana procumbens
Galatella linosyris
Galium verum
Geranium molle

Geum sylvaticum
Gladiolus illyricus
Gymnadenia conopsea
Helianthemum apenninum
Helianthemum oelandicum
Helleborus foetidus
Hepatica nobilis
Himantoglossum hircinum
Hormathophylla baetica
Hormathophylla spinosa

Hyacinthoides reverchonii

RP
RP
RP
RP
RP
OP
RP
RP
RP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
RP
OP
OP
OP
RP
RP
OP
OP
RP
OP
RP
OP
OP
OP

Flower packet
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Flower packet
Flower packet
Single flower
Flower packet
Single flower
Single flower
Single flower
Flower packet
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower

Single flower
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119.2 9.0+0.6
25.6 10.0+0.4
3.5 1225+6.2
4.7 468.7 +18.7

31.1 43.3+14
1.8 429+ 2.3
28.6 97.4+5.2
5.0 81.6 +£3.0
154 243.7+£10.2
8.2 140+0.8
2.0 41.7+23
0.3 263.1 +18.6
203.7 48.0+1.2
236.9 64.7+2.5
8.6 309+1.1
40.0 279+19
8.0 31.4+1.0
5.7 59.8+3.9
14.7 17.3+0.5
30.2 90.2+3.8
0.2 662.5 +51.1
1.0 93.9+4.6
25.7 20.3+0.8
335 26.7+1.0
4.9 76.7+2.4
15.3 21.4+0.6
4.0 408+14
100.1 10.3+0.2
9.8 53.8+3.3
13.8 59.8+3.4

1.0 189.9 +13.1
0.7 225.8 +8.2
7.1 33.0+£22



Hypericum caprifolium
Hypericum perforatum
Inula montana

Iris foetidissima

Iris planifolia

Jasonia tuberosa
Jonopsidium prolongoi
Jurinea humilis
Klasea nudicaulis
Klasea pinnatifida
Knautia subscaposa
Lamium amplexicaule
Lavandula latifolia

Leontodon longirrostris

Leucanthemopsis pallida

Linaria aeruginea
Linaria verticillata
Linaria viscosa

Linum bienne

Linum narbonense
Linum tenue

Lithodora fruticosa
Lonicera arborea
Lysimachia ephemerum
Lythrum salicaria
Mantisalca salmantica
Marrubium supinum
Mentha aquatica
Merendera montana
Narcissus bujei
Narcissus cuatrecasasii
Narcissus hedraeanthus

Narcissus longispathus

OP
OP
RP
RP
RP
RP
OP
RP
RP
RP
RP
RP
RP
RP
RP
RP
RP
RP
OP
OP
OP
RP
RP
OP
RP
RP
RP
OP
RP
RP
RP
RP
RP

Single flower
Single flower
Flower packet
Single flower
Single flower
Flower packet
Single flower
Flower packet
Flower packet
Flower packet
Flower packet
Single flower
Single flower
Flower packet
Flower packet
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Flower packet
Single flower
Flower packet
Single flower
Single flower
Single flower
Single flower

Single flower

3.3
9.8
213.4
283.8
106.6
56.8
0.8
318.3
316.0
321.6
75.0
1.9
4.0
21.2
53.2
7.4
5.5
4.0
3.0
15.2
3.0
7.0
13.9
5.5
3.9
100.0
2.6
16.7
26.6
105.6
21.9
19.6
106.6
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64.3+3.8
66.3 +2.6
14.3+0.6
15.7+0.6
111+0.8
20.9+0.8
1431 +6.2
8.6+0.4
25.0+1.2
19.2+0.9
23.9%0.7
99.6+4.4
173.1+5.3
18.8+0.8
37.0+19
11.3+0.8
84.9+6.5
309.8 +14.3
70.6+£2.0
708+5.4
19.2+0.6
130.1+6.4
418+ 20
66.0 2.0
523+29
178 +0.6
151.0+5.0
301+13
19.1+0.7
19.3+0.7
53115
33.7+13
37.1+£0.9
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Narcissus triandrus RP Single flower 17.0 35.6+1.3
Nepeta tuberosa RP Single flower 2.1 143479
Ononis pusilla RP Single flower 4.6 78.0+3.9
Ononis spinosa RP Single flower 8.3 426+ 1.7
Orchis coriophora RP Single flower 10.1 82.0+4.1
Origanum virens RP Single flower 0.7 109.1+6.3
Ornithogalum umbellatum OP Single flower 10.1 51.7+21
Orobanche haenseleri RP Single flower 32.1 38.7+£1.2
Papaver dubium OP Single flower 14.8 13.2+0.7
Parnassia palustris OP Single flower 10.2 26.6 1.6
Petrorhagia nanteuilii RP Flower packet 18.9 46.4+£3.2
Phlomis herba-venti RP Single flower 24.2 165.3£8.3
Phlomis lychnitis RP Single flower 26.4 409+19
Pilosella pseudopilosella RP Flower packet 30.0 19411
Pistorinia hispanica RP Single flower 1.5 276.5+14.0
Plumbago europaea RP Single flower 3.2 104528
Polygonatum odoratum RP Single flower 26.2 39.5+£0.7
Potentilla caulescens OP Single flower 115 68.0 + 2.6
Primula acaulis RP Single flower 67.4 57.2+42
Prolongoa hispanica RP Flower packet 28.2 15.3+0.6
Ptilostemon hispanicus RP Flower packet 12315 10.1+0.3
Ranunculus bulbosus OP Single flower 20.2 476+25
Ranunculus ficaria OP Single flower 19.9 19.4+1.0
Ranunculus malessanus OP Single flower 20.0 413+14
Rhagadiolus edulis RP Flower packet 1.9 50.4+ 2.6
Roemeria argemone OP Single flower 11.3 16.1+0.9
Rosa canina OP Single flower 101.8 30912
Rosa micrantha OP Single flower 58.1 240%0.8
Rosa sicula OP Single flower 32.1 19.8£0.7
Rosmarinus officinalis RP Single flower 4.1 177.7+5.0
Rubus ulmifolius OP Single flower 38.4 17.8+£0.7
Salvia lavandulifolia RP Single flower 24.0 32024

Salvia verbenaca RP Single flower 3.6 21.2+0.8



Santolina rosmarinifolia
Saponaria ocymoides
Satureja intricata
Saxifraga haenseleri
Scabiosa andryaefolia
Scilla paui

Scorzonera albicans
Sedum album

Sedum mucizonia
Senecio doria

Seseli montanum
Sideritis incana

Silene colorata

Silene psammitis
Sisymbrella aspera
Sisymbrium crassifolium
Solidago virgaurea
Sonchus aquatilis
Stachys officinalis
Taraxacum laevigatum
Teucrium aureum
Teucrium rotundifolium
Teucrium webbianum
Thymus mastichina
Thymus orospedanus
Thymus serpylloides
Trifolium campestre
Ulex parviflorus
Urginea maritima
Valeriana tuberosa
Verbascum giganteum
Verbascum sinuatum

Viburnum tinus

RP
RP
RP
OP
RP
OP
OP
OP
RP
RP
OP
RP
RP
RP
OP
OP
RP
RP
RP
RP
RP
RP
RP
RP
RP
RP
RP
RP
OP
RP
OP
OP
OP

Flower packet
Single flower
Single flower
Single flower
Flower packet
Single flower
Flower packet
Flower packet
Single flower
Flower packet
Flower packet
Single flower
Single flower
Single flower
Single flower
Single flower
Flower packet
Flower packet
Single flower
Flower packet
Single flower
Single flower
Single flower
Single flower
Single flower
Single flower
Flower packet
Single flower
Single flower
Flower packet
Single flower
Single flower

Single flower

93.5
4.3
1.4
2.7

62.1
4.2

50.9

12.4
1.8

27.1
4.3
3.4
6.2

10.2
3.8
3.8

10.3

26.8
6.7

36.2
2.1
3.3
4.6
1.1
0.7
11

11.8
4.4

11.2

25.0

21.4
6.1
4.9

AppendixS2 -6

76.6 +4.6
167.1+9.8
155.7+£5.4
150.5+6.7

11.7+05

59.7+2.3

20.6 £0.7

148 +0.5
238.8+9.7

27.2+1.1

55.8+2.2
140.6 £6.9
58.8+2.8

94727

74.0+2.6

70.5+4.3
47.0+23
178+1.2
119.2+4.1
17.9+0.7
251.1+151
91.7+4.0
351+20
167.4+6.2
352.7+12.1
163.3+7.3
1645+7.4
1942 £ 6.7

225+ 0.6

170+ 0.6

57.7+£25

61.5+25
1449 +9.4



Vicia onobrychioides
Vicia pseudocracca
Viola cazorlensis

Viola odorata

RP
RP
RP
RP

Single flower
Single flower
Single flower

Single flower

9.2
3.0
6.6
12.8
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97.3+4.8
156.4+7.4
72.2+58
38.6+1.6

Notes: ! OP, open, more or less bowl-shaped, non-restrictive perianth; RP, closed, tubular,

sympetalous or otherwise restrictive perianth (e.g., papilionaceous flowers).

2 Individual flowers vs. densely packed bundles of small flowers, see Fig. S1 for representative

examples.

3 Dry mass of the whole visitation unit, including ancillary bracts if any, but excluding the

pedicel.
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Fig. S1. Schematic depiction and representative examples of the two classes of pollinator visitation units recognized in this study.
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Supporting Information. C. M. Herrera. 2020. Flower traits, habitat, and phylogeny as
predictors of pollinator service: a plant community perspective. Ecological Monographs.

Appendix S3. Composition of insect pollinator assemblages.

TABLE S1. Pollinator individuals recorded in censuses and proportional contribution (%)
of the four main insect orders, all sites and years combined. Percentages do not add
up to 100 in some species because one or more additional, quantitatively minor

orders were recorded (Hemiptera, Neuroptera, Orthoptera).

Total

individuals
Plant species recorded  Coleoptera Diptera Hymenoptera Lepidoptera
Achillea odorata 588 84.18 9.35 6.12 0.34
Acinos alpinus 73 0.00 16.44 53.42 30.14
Allium roseum 153 36.60 43.79 18.30 0.65
Allium scorodoprasum 526 2.47 36.31 57.79 3.42
Allium sphaerocephalon 227 22.47 6.17 64.76 6.61
Alyssum simplex 22 4.55 77.27 4.55 13.64
Amelanchier ovalis 165 80.00 7.27 12.73 0.00
Anarrhinum laxiflorum 42 0.00 4.76 45.24 50.00
Andryala ragusina 140 12.14 25.71 57.86 4.29
Anthemis pedunculata 93 29.03 55.91 9.68 0.00
Anthericum liliago 136 43.38 2.21 33.09 21.32
Anthyllis vulneraria 93 0.00 1.08 93.55 5.38
Antirrhinum australe 8 0.00 0.00 100.00 0.00
Aphyllanthes monspeliensis 218 7.34 25.69 11.01 54.59
Aquilegia cazorlensis 151 0.66 0.66 96.03 2.65

Aquilegia vulgaris 155 0.00 0.00 98.71 1.29



Arbutus unedo

Arenaria armerina
Arenaria modesta
Armeria filicaulis
Armeria villosa
Asphodelus cerasiferus
Astragalus incanus
Atropa baetica

Bellis perennis

Bellis sylvestris

Berberis hispanica
Biscutella laxa
Calamintha nepeta
Campanula dieckii
Campanula mollis
Carduncellus monspelliensium
Carduus platypus
Carduus tenuiflorus
Carlina hispanica
Carlina racemosa
Catananche caerulea
Centaurea calcitrapa
Centaurea graminifolia
Cerastium gibraltaricum
Chaenorhinum macropodum

Chiliadenus glutinosus

44

66

28

191

132

284

46

115

63

87

288

81

50

89

37

123

167

114

268

286

433

630

132

42

10

284

0.00

4.55

3.57

32.98

53.79

7.04

0.00

0.00

9.52

24.14

24.31

25.93

0.00

10.11

37.84

11.38

0.00

6.14

2.24

1.05

19.40

0.95

0.76

7.14

0.00

0.35

70.45

69.70

96.43

49.74

24.24

3.17

0.00

0.00

44.44

16.09

57.64

58.02

6.00

8.99

541

20.33

2.99

3.51

11.94

3.50

29.79

1.27

9.85

71.43

10.00

1.76
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29.55

25.76

0.00

14.66

14.39

88.38

97.83

88.70

39.68

37.93

18.06

8.64

90.00

78.65

56.76

50.41

1.80

58.77

53.73

94.41

48.27

48.89

83.33

19.05

70.00

36.27

0.00

0.00

0.00

0.52

7.58

1.41

2.17

11.30

3.17

0.00

0.00

0.00

4.00

2.25

0.00

17.89

95.21

31.58

32.09

1.05

2.54

48.89

6.06

0.00

20.00

61.62



Chondrilla juncea

Cirsium acaule

Cirsium monspessulanum

Cirsium pyrenaicum
Cirsium vulgare
Cistus albidus

Cistus monspeliensis
Cistus salviifolius
Cleonia lusitanica
Clinopodium vulgare
Convolvulus arvensis
Coris monspeliensis
Crataegus monogyna
Crepis albida
Crocus nevadensis
Daphne gnidium
Daphne laureola
Digitalis obscura

Draba hispanica

Echinospartum boissieri

Echium flavum
Erinacea anthyllis
Erodium cazorlanum
Erodium cicutarium
Erophila verna

Eryngium campestre

460

139

274

365

167

317

1040

324

77

57

184

47

121

121

35

38

85

295

50

37

134

95

12

63

28

746

2.39

1.44

0.36

0.00

0.00

47.00

82.50

60.49

0.00

1.75

29.35

2.13

18.18

3.31

0.00

0.00

84.71

0.00

40.00

8.11

0.00

0.00

8.33

3.17

0.00

4.69

5.65

17.27

32.48

26.30

16.77

2.84

4.71

5.86

7.79

45.61

55.43

8.51

57.85

0.83

5.71

73.68

2.35

0.00

34.00

0.00

2.24

3.16

41.67

79.37

78.57

36.06
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78.70

19.42

31.02

26.30

78.44

50.16

12.31

33.64

83.12

52.63

14.13

68.09

23.97

95.04

94.29

23.68

11.76

100.00

22.00

91.89

91.79

89.47

33.33

17.46

21.43

43.16

13.26

61.87

36.13

47.40

4.79

0.00

0.48

0.00

9.09

0.00

1.09

19.15

0.00

0.00

0.00

2.63

1.18

0.00

0.00

0.00

5.97

7.37

16.67

0.00

0.00

16.09



Eryngium dilatatum
Erysimum cazorlense
Filipendula vulgaris
Fumana baetica

Fumana paradoxa
Fumana procumbens
Galatella linosyris
Galium verum

Geranium molle

Geum sylvaticum
Gladiolus illyricus
Gymnadenia conopsea
Helianthemum apenninum
Helianthemum oelandicum
Helleborus foetidus
Hepatica nobilis
Himantoglossum hircinum
Hormathophylla baetica
Hormathophylla spinosa
Hyacinthoides reverchonii
Hypericum caprifolium
Hypericum perforatum
Inula montana

Iris foetidissima

Iris planifolia

Jasonia tuberosa

443

28

117

166

59

22

116

124

55

63

269

14

260

214

241

11

11

37

95

24

69

309

519

30

10

262

13.09

14.29

27.35

6.63

49.15

22.73

1.72

31.45

1.82

9.52

0.00

0.00

56.54

63.55

0.00

9.09

0.00

13.51

14.74

0.00

18.84

6.80

12.72

0.00

0.00

14.12

8.35

60.71

11.11

75.30

23.73

0.00

32.76

60.48

60.00

55.56

8.92

0.00

12.31

4.21

0.00

0.00

9.09

75.68

6.32

41.67

7.25

54.37

15.61

0.00

0.00

7.63
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56.21

3.57

2.56

16.27

25.42

50.00

32.76

5.65

36.36

30.16

47.21

0.00

20.77

18.22

100.00

90.91

90.91

10.81

78.95

58.33

73.91

37.22

64.55

100.00

100.00

34.35

22.35

10.71

52.99

0.00

1.69

0.00

32.76

0.81

1.82

0.00

43.87

100.00

3.85

14.02

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.29

7.13

0.00

0.00

43.89



Jonopsidium prolongoi
Jurinea humilis
Klasea nudicaulis
Klasea pinnatifida
Knautia subscaposa
Lamium amplexicaule
Lavandula latifolia

Leontodon longirrostris

Leucanthemopsis pallida

Linaria aeruginea
Linaria verticillata
Linaria viscosa

Linum bienne

Linum narbonense
Linum tenue

Lithodora fruticosa
Lonicera arborea
Lysimachia ephemerum
Lythrum salicaria
Mantisalca salmantica
Marrubium supinum
Mentha aquatica
Merendera montana
Narcissus bujei
Narcissus cuatrecasasii

Narcissus hedraeanthus

55

53

115

361

376

42

1012

269

88

50

127

24

350

113

106

444

88

255

280

123

88

112

56

120

1.27

3.77

13.04

7.76

28.72

0.00

0.00

33.46

20.45

42.86

0.00

0.00

0.00

4.17

44.29

0.00

0.00

2.70

0.00

10.98

2.14

31.71

0.00

9.82

1.79

4.17

63.64

5.66

24.35

2.77

14.36

0.00

13.04

3.35

14.77

0.00

0.00

2.00

10.24

50.00

16.29

15.93

0.94

14.41

7.95

16.86

1.43

8.13

37.50

0.89

3.57

0.83
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21.82

32.08

37.39

28.53

18.62

100.00

63.74

63.20

38.64

57.14

100.00

98.00

88.98

41.67

36.86

80.53

99.06

23.87

90.91

36.47

87.14

54.47

47.73

89.29

94.64

95.00

1.82

26.42

23.48

60.94

38.30

0.00

23.22

0.00

26.14

0.00

0.00

0.00

0.79

0.00

2.57

3.54

0.00

59.01

1.14

35.69

9.29

5.69

14.77

0.00

0.00

0.00



Narcissus longispathus
Narcissus triandrus
Nepeta tuberosa
Ononis pusilla

Ononis spinosa

Orchis coriophora
Origanum virens
Ornithogalum umbellatum
Orobanche haenseleri
Papaver dubium
Parnassia palustris
Petrorhagia nanteuilii
Phlomis herba-venti
Phlomis lychnitis
Pilosella pseudopilosella
Pistorinia hispanica
Plumbago europaea
Polygonatum odoratum
Potentilla caulescens
Primula acaulis
Prolongoa hispanica
Ptilostemon hispanicus
Ranunculus bulbosus
Ranunculus ficaria
Ranunculus malessanus

Rhagadiolus edulis

288

15

80

32

41

97

77

164

55

105

35

123

294

124

222

86

407

13

122

27

62

159

183

57

112

49

15.97

0.00

0.00

0.00

0.00

0.00

0.00

3.66

0.00

0.95

0.00

8.13

0.00

0.00

18.02

0.00

0.00

0.00

3.28

11.11

33.87

0.00

31.69

78.95

39.29

8.16

1.04

0.00

8.75

0.00

0.00

50.52

22.08

14.02

0.00

17.14

8.57

34.96

1.02

0.00

8.11

86.05

10.81

0.00

59.84

7.41

8.06

5.66

10.93

7.02

31.25

20.41
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81.94

100.00

82.50

100.00

100.00

41.24

63.64

68.29

100.00

80.95

91.43

17.07

35.71

99.19

65.77

9.30

48.65

100.00

35.25

81.48

51.61

55.97

46.45

14.04

26.79

71.43

1.04

0.00

8.75

0.00

0.00

8.25

14.29

0.00

0.00

0.00

0.00

39.84

63.27

0.81

8.11

4.65

40.54

0.00

1.64

0.00

3.23

38.36

4.92

0.00

0.00

0.00



Roemeria argemone
Rosa canina

Rosa micrantha

Rosa sicula
Rosmarinus officinalis
Rubus ulmifolius
Salvia lavandulifolia
Salvia verbenaca
Santolina rosmarinifolia
Saponaria ocymoides
Satureja intricata
Saxifraga haenseleri
Scabiosa andryaefolia
Scilla paui
Scorzonera albicans
Sedum album

Sedum mucizonia
Senecio doria

Seseli montanum
Sideritis incana
Silene colorata

Silene psammitis
Sisymbrella aspera
Sisymbrium crassifolium
Solidago virgaurea

Sonchus aquatilis

45

174

421

65

239

524

77

52

427

109

220

37

280

56

13

595

47

116

87

155

10

111

133

42

283

0.00

21.26

32.78

10.77

0.00

12.79

1.30

0.00

7.49

0.00

10.91

18.92

0.00

0.00

23.08

63.36

2.13

15.52

2.30

0.00

0.00

0.00

3.76

15.22

0.00

1.06

2.22

9.20

36.10
13.85
3.35

16.98
2.60

7.69

77.05
99.08
42.27
75.68
7.14

73.21
30.77
11.26
31.91
26.72
65.52
16.13
40.00
93.69
48.87
45.65
50.00

38.87
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88.89

69.54

30.88

75.38

92.89

50.38

93.51

9231

11.48

0.00

33.64

5.41

3.93

26.79

7.69

2151

55.32

55.17

32.18

76.13

40.00

4.50

44.36

39.13

50.00

59.72

0.00

0.00

0.24

0.00

3.77

19.85

2.60

0.00

3.04

0.92

13.18

0.00

88.93

0.00

15.38

3.70

10.64

2.59

0.00

7.74

20.00

1.80

3.01

0.00

0.00

0.35



Stachys officinalis
Taraxacum laevigatum
Teucrium aureum
Teucrium rotundifolium
Teucrium webbianum
Thymus mastichina
Thymus orospedanus
Thymus serpylloides
Trifolium campestre
Ulex parviflorus
Urginea maritima
Valeriana tuberosa
Verbascum giganteum
Verbascum sinuatum
Viburnum tinus

Vicia onobrychioides
Vicia pseudocracca
Viola cazorlensis

Viola odorata

334

144

183

69

84

199

72

73

70

147

575

81

139

128

115

79

61

31

0.00

54.86

0.00

0.00

0.00

19.10

0.00

0.00

1.43

0.00

0.00

9.88

12.95

4.69

74.78

0.00

0.00

0.00

0.00

11.98

9.03

16.39

8.70

51.19

7.04

47.22

26.03

32.86

2.04

36.17

24.69

41.73

58.59

11.30

5.06

1.64

16.67

0.00
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32.63

34.72

36.61

82.61

48.81

50.75

47.22

56.16

65.71

97.96

63.65

53.09

45.32

36.72

13.91

93.67

81.97

0.00

100.00

55.39

0.69

46.99

8.70

0.00

23.12

5.56

17.81

0.00

0.00

0.17

12.35

0.00

0.00

0.00

1.27

16.39

83.33

0.00
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FiG. S1. Truncated genus abundance curves for the four major orders of pollinators, all plant species, sites and years combined. Only the 20

most abundant taxa in each order are shown in each graph. Number of pollinators recorded: Coleoptera, 5,080; Diptera, 5,829;

Hymenoptera,14,462; Lepidoptera, 4,645. Note logarithmic scale on vertical axes.
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FiG. S2. Frequency distributions of the proportion of pollinators accounted for by each major insect order in the set of N = 191 plant species

studied. Based on the figures in Table S1.
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Supporting Information. C. M. Herrera. 2020. Flower traits, habitat, and phylogeny as predictors of pollinator service: a plant community

perspective. Ecological Monographs.

Appendix S4. Variance components of pollinator visitation for two subsets of species.

Table S1. Variance components of patch and flower visitation probability (all pollinators combined) accounted for by plant species, sampling site
and sampling year for a subset of the data consisting only of the N = 65 species that were sampled on two or more different years. Footnotes to

Table 2 also apply here except for sample sizes.

Variance (95% confidence interval)

Random effect Patch visitation probability Flower visitation probability
Plant species (N = 65) 1.257 (0.858-1.895) 1.001 (0.684-1.515)
Sampling site (N = 30) 0.288 (0.113-0.768) 0.758 (0.371-1.677)

Sampling year (N = 17) 0.064 (0.024-0.177) 0.255 (0.130-0.580)
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Table S2. VVariance components of patch and flower visitation probability (all pollinators combined) accounted for by plant species, sampling site
and sampling year for a subset of the data consisting only of the N = 10 species that were sampled on two or more sites. Footnotes to Table 2 also

apply here except for sample sizes.

Variance (95% confidence interval)

Random effect Patch visitation probability Flower visitation probability
Plant species (N = 10) 1.432 (0.555-4.420) 1.750 (0.684-5.460)
Sampling site (N = 19) 0.365 (0.096-1.221) 0.551 (0.214-1.743)

Sampling year (N = 15) 0.146 (0.047-0.459) 0.561 (0.219-1.581)
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Supporting Information. C. M. Herrera. 2020. Flower traits, habitat, and phylogeny as predictors of

pollinator service: a plant community perspective. Ecological Monographs.

Appendix S5. Summary of models testing for relationships between floral features

and pollinator visitation probability.

TABLE S1. Summary of results of generalized linear mixed models testing the effects of
species-specific floral traits and their interactions on patch and flower visitation

probability by pollinators.

Response variable

Patch visitation Flower visitation
Pollinator probability probability
group Effect 32 pl v p1

All pollinators combined

Perianth type (PT) 16.67 4.4x10° 7.88 0.0050

Visitation Unit (VU) 20.69 5.4 x10® 17.17  3.4x10°

Log Mass (LM) 8.20 0.0042 1571  7.4x10°
PT x VU 22.49 2.1x10° 17.15 3.5x10°
PT x LM 7.3 0.0069 6.91 0.0086
VU x LM 1.98 0.16 3.92 0.048
PTxVUX LM 4.20 0.040 8.14 0.0043

Coleoptera
Perianth type (PT)  66.8 4.3x 1016 7121 22x10%®

Visitation Unit (VU) 37.40 9.6 x 1020 37.64 85x1071°
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Log Mass (LM) 0.06 0.81 293  0.087

PT xVU 20.93 4.8 x10° 19.15 1.2x10°

PT x LM 3.36 0.067 1.88 0.17

VU x LM 0.81 0.37 1.98 0.16

PT xVUx LM 1.31 0.25 3.93 0.048
Diptera

Perianth type (PT)  59.52 1.2 x 104 60.39 7.8x10%°

Visitation Unit (VU) 34.05 5.4x10° 3473 3.8x10°

Log Mass (LM) 16.35 5.3x10° 6.41 0.011

PT x VU 36.36 1.6 x 107 3054 3.3x10°%

PT x LM 7.18 0.0074 2.24 0.13

VU x LM 6.64 0.0099 2.73 0.098

PT xVUx LM 1.08 0.30 4.64 0.031
Hymenoptera

Perianth type (PT) 1.94 0.16 1.80 0.18

Visitation Unit (VU) 0.58 0.45 1.37 0.24

Log Mass (LM) 14.46 0.00014 2294 1.7x10°

PT xVU 10.05 0.0015 1191  0.00056

PT x LM 12.19 0.00048 11.55 0.00068

VU x LM 0.61 0.44 0.42 0.51

PT xVUx LM 1.14 0.29 1.37 0.24
Lepidoptera

Perianth type (PT) 2.56 0.11 2.95 0.086

Visitation Unit (VU) 17.96 2.2x10° 14.24  0.00016

Log Mass (LM) 0.0001  0.99 243 0.2
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PT x VU 0.08 0.77 0.071  0.79

PT x LM 4.86 0.028 2.35 0.13

VU x LM 23.38 1.3x10° 20.63 5.6x10°
PTxVUX LM 2.26 0.13 4.90 0.027

Notes: Generalized linear mixed models were fit to the whole data set (N = 24,866
pollinator censuses conducted on 191 plant species) with either patch visitation
probability or flower visitation probability as response variables, modelled as binomial
processes in both cases. Fixed-effect predictors in the models were perianth type (Open
vs. Restrictive), visitation unit type (Single flower vs. Flower packet), and visitation
unit mass (log10 transformed). Plant species, sampling site and sampling year were
included in the models as random effects, and the number of flowers per censused patch
(scaled to mean zero and standard deviation unity) was included as a fixed-effect
covariate.

! Analysis of deviance-based, Type Il Wald chisquare tests.



Appendix S6 - 1

Supporting Information. C. M. Herrera. 2020. Flower traits, habitat, and phylogeny as predictors of
pollinator service: a plant community perspective. Ecological Monographs.

Appendix S6. Phylogenetic relationships of plant species studied.

FIGURE S1. Phylogenetic tree depicting the evolutionary relationships among the N =

191 species studied. !
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Plumbago europaea
—:: Armeria villosa
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Armeria filicaulis
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! The depicted tree in Newick format, including also relevant internal node labels:

((((((((Galium verum:1, ((((Antirrhinum australe:1, ((Linaria vert
icillata:1l,Linaria aeruginea:1):0,Linaria viscosa:1l)Linaria:1)
:0, (Chaenorhinum macropodum:1, (Anarrhinum laxiflorum:1,Digital
is obscura:1) :0):0)Plantaginaceae:1, ((((Cleonia lusitanica:1, (
((Mentha aquatica:1, ((((Satureja intricata:1,Nepeta tuberosa:l
):1, (((((Thymus orospedanus:1l,Thymus serpylloides:1) :0, Thymus
mastichina:1) Thymus:1,Salvia lavandulifolia:1):0,Salvia verben
aca:1) :1,Rosmarinus officinalis:1):1):1,Lavandula latifolia:1)
:1,Clinopodium vulgare:1):0) :0,Acinos alpinus:1):0, ( (Marrubium
_supinum:1,Lamium amplexicaule:1):1, (Origanum virens:1,Siderit
is incana:1):0):0):0):0, ((Calamintha nepeta:1l, ((Teucrium webbi
anum: 1, Teucrium rotundifolium:1) :0,Teucrium aureum:1l)Teucrium:
1) :0, ((Phlomis herba-venti:1,Phlomis lychnitis:1)Phlomis:1,Sta
chys officinalis:1) :0):0)Lamiaceae:1l,0robanche haenseleri:1):1
, (Verbascum giganteum:1,Verbascum sinuatum:1l)Verbascum:1):1):1
, (Atropa baetica:1,Convolvulus arvensis:1):1):1):0, (Lithodora
fruticosa:1,Echium flavum:1l)Boraginaceae:1):1, (((((((Carduncel
lus monspelliensium:1,Prolongoa hispanica:1):0,Jasonia tuberos
a:1) :0,Mantisalca salmantica:1) :0,Rhagadiolus edulis:1) :0, ((((
((Catananche caerulea:1,Crepis albida:1) :0,Pilosella pseudopil
osella:1):0,Chiliadenus glutinosus:1):0, ((((Bellis perennis:1,
Bellis sylvestris:1)Bellis:1,Taraxacum laevigatum:1) :0, (Seneci
o doria:1l,Leucanthemopsis pallida:1):0):0,Andryala ragusina:1)
:0) :0, ((Klasea nudicaulis:1,Klasea pinnatifida:1)Klasea:1,Gala
tella linosyris:1):0):0, ((((Ptilostemon hispanicus:1, ((Carduus
_platypus:1,Carduus tenuiflorus:1)Carduus:1, ((Cirsium pyrenaic
um:1, (Cirsium vulgare:1,Cirsium monspessulanum:1):0):0,Cirsium
_acaule:1)Cirsium:1) :1) :1, ((Centaurea calcitrapa:l,Centaurea g
raminifolia:1l)Centaurea:1,Jurinea humilis:1):1):1, (Carlina his
panica:1,Carlina racemosa:1l)Carlina:1):1, ((Scorzonera albicans
:1, ((Sonchus aquatilis:1l,Leontodon longirrostris:1):1,Chondril
la juncea:1):1):1, ((Solidago virgaurea:1l, ((Anthemis pedunculat
a:1l,Achillea odorata:1):1,Santolina rosmarinifolia:1):1):1,Inu
la montana:1):1):1):1):0)Asteraceae:1, (Campanula dieckii:1,Cam
panula mollis:1)Campanula:1l)Asterales:1, ((((Scabiosa andryaefo
lia:1,Valeriana tuberosa:1) :0, (Lonicera arborea:1l,Knautia subs
caposa:l) :0)Caprifoliaceae:1,Viburnum tinus:1)Dipsacales:1, (Se
seli montanum:1, (Eryngium campestre:1l,Eryngium dilatatum:1)Ery

ngium:1)Apiaceae:1):1):1):1, (((Primula acaulis:1,Lysimachia ep
hemerum:1) :0,Coris monspeliensis:1l)Primulaceae:1,Arbutus unedo
:1):1)Ericales to asterales:1, (((((Silene psammitis:1,Silene c

olorata:1l)Silene:1, Saponaria ocymoides:1) :0, (Petrorhagia nante
uilii:1, (Arenaria modesta:1l,Arenaria armerina:1l)Arenaria:1) :0)
:0,Cerastium gibraltaricum:1)Caryophyllaceae:1, ((Armeria filic
aulis:1,Armeria villosa:1l)Armeria:1l,Plumbago europaea:l)Plumba
ginaceae:1)Caryophyllales:1):1, (((((((Viola cazorlensis:1,Viol
a_odorata:1l)Viola:1l, (Hypericum caprifolium:1,Hypericum perfora
tum:1)Hypericum:1) : 0, ((Linum bienne:1,Linum tenue:1) :0,Linum n
arbonense:1)Linum:1)Malpighiales:1,Parnassia palustris:1)Celas
trales to malpighiales:1, ((((Potentilla caulescens:1,Filipendu
la vulgaris:1):0, ((Rubus ulmifolius:1,Geum sylvaticum:1) :0, ((R
osa_sicula:1,Rosa micrantha:1):0,Rosa canina:1)Rosa:1):0):0, (A
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melanchier ovalis:1,Crataegus monogyna:1l) :1)Rosaceae:1, (((Anth
yllis vulneraria:1l, (Astragalus incanus:1, ((Ononis pusilla:1,0n
onis spinosa:1)Ononis:1,Trifolium campestre:1):1):1):1, ((Erina
cea anthyllis:1,Echinospartum boissieri:1):0,Ulex parviflorus:
1):1):1, (Vicia onobrychioides:1,Vicia pseudocracca:1l)Vicia:1)F
abaceae:1):1):1, ((((Daphne gnidium:1,Daphne laureola:1l)Daphne:
1, ((((Fumana baetica:1l,Fumana procumbens:1) :0,Fumana paradoxa:
1) Fumana:1, (Helianthemum apenninum:1,Helianthemum oelandicum:l
)Helianthemum:1) : 0, ((Cistus_salviifolius:1,Cistus_albidus:1):0
,Cistus monspeliensis:1)Cistus:1)Cistaceae:1):1, (((Jonopsidium
_prolongoi:l,Erysimum cazorlense:1):0,Sisymbrella aspera:1l):0,
(((Erophila verna:1,Biscutella laxa:1):0,Draba hispanica:1):0,
((Hormathophylla baetica:1,Hormathophylla spinosa:1)Hormathoph
ylla:1l, (Sisymbrium crassifolium:1,Alyssum simplex:1):0):0):0)B
rassicaceae:1l)Malvales to brassicales:1, (Lythrum salicaria:1, (
(Erodium cazorlanum:1,Erodium cicutarium:1l)Erodium:1,Geranium
molle:1)Geraniaceae:1) :1)Malvids:1) :1, (Saxifraga haenseleri:1l,
(Pistorinia hispanica:1, (Sedum album:1, Sedum mucizonia:1) Sedum
:1)Crassulaceae:1) :1):1):1, ((Papaver dubium:1,Roemeria argemon
e:1)Papaveraceae:1, ((Helleborus foetidus:1, (((Aquilegia cazorl
ensis:1l,Aquilegia vulgaris:1)Aquilegia:1,Hepatica nobilis:1):0
; ( (Ranunculus bulbosus:1,Ranunculus malessanus:1) :0,Ranunculus
_ficaria:1l)Ranunculus:1):0)Ranunculaceae:1l,Berberis hispanica:

1) :1):1)Eudicots:1, ((((((Iris foetidissima:1,Iris planifolia:l
)Iris:1,Gladiolus illyricus:1) :0,Crocus nevadensis:1l)Iridaceae
:1, ((((((Narcissus cuatrecasasii:l,Narcissus bujei:1):0, (Narci

ssus_hedraeanthus:1,Narcissus triandrus:1):0):0,Narcissus long
ispathus:1)Narcissus:1, ((Allium roseum:1,Allium sphaerocephalo
n:1):0,Allium scorodoprasum:1)Allium:1)Amaryllidaceae:1, (Urgin
ea maritima:1, (((Anthericum liliago:1,Hyacinthoides reverchoni
1:1):0, (Ornithogalum umbellatum:1, Polygonatum odoratum:1) :0) :0
, (Scilla paui:1,Aphyllanthes monspeliensis:1) :0) :0)Asparagacea
e:1) :1,Asphodelus cerasiferus:1):1):1, ((Orchis coriophora:1,Hi
mantoglossum hircinum:1) :0,Gymnadenia conopsea:1l)Orchidaceae:1
)Asparagales:1l,Merendera montana:1) :1)Poales to asterales;
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Appendix S7. Flowers of species entirely or predominantly pollinated by only one insect order.

FIGURE S1. Photographs of the flowers of the ten “outlier” species labelled in Fig. 1, a simplified version of which is presented here for reference.

Flowers of these plants were visited entirely or nearly entirely by pollinators from a single insect order (see Appendix S3: Table S1).

Coleoptera

Cistus monspeliensis Daphne laureola

Arenaria modesta

Carduus platypus
Scabiosa andryaefolia Gymnadenia conopsea

Lepidoptera
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