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Abstract. Flowers of dicotyledonous plants host communities of arthropod species. We studied the community associated with
dandelion (Taraxacum section Ruderalia), a complex of apomictic micro-species abundant in central Europe. Identification of
microspecies in the field was impracticable. These plants produce an abundance of flowers that host arthropod communities that
are not yet fully documented. We investigated species occurrence, its diurnal and seasonal variation and some of the factors that
determine the abundance of the dominant species. Insect and spiders were collected from 2010 to 2012 at a locality in Prague.
Whole capitula were harvested at weekly intervals and resident arthropods were identified. Diurnal variation in insect presence
and the effect of pollen and microclimate on some of the species were also examined. The insect community (> 200 species)
consisted mainly of species of Hymenoptera (86 spp.), Coleoptera (56 spp.), Diptera (46 spp.) and Heteroptera (23 spp.). The
most abundant were Thysanoptera (2 spp.). Pollen eaters/collectors and nectar feeders dominated over predators and occasional
visitors. From April to mid-August, the insect community was dominated by Coleoptera, and later by Diptera and Hymenoptera.
Except for Meligethes spp. and species breeding in the capitula, the insects occupied flowers during the daytime when the flowers
were open (10–12 h in spring and only 2–4 h in late summer). The presence of Meligethes spp. in particular flowers was associated with the presence of pollen; the occurrence of Byturus ochraceus with pollen and flower temperature. Although pollination is
not necessary, dandelion plants produce both nectar and pollen. The community of arthropods that visit dandelion flowers is rich
despite their being ephemeral. The composition of local faunas of flower visitors, presence of floral rewards and flower microclimate are important factors determining the composition of the flower community.

INTRODUCTION

The genus Taraxacum Wigg. (Asteraceae: Cichorieae:
Crepidinae) is comprised of about 62 sections and about
2,800 species native mostly to temperate areas in the

Northern Hemisphere but also common as neophytes in
many other regions. It is generally considered to be a complicated example of a genus with coexisting agamospermy
and sexuality, as summarized by Kirschner et al. (2003)
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and Štěpánek & Kirschner (2012). The problematic features are (i) mutual structural similarity, (ii) agamospermy
and common coexistence of agamosperms with sexuals,
(iii) hybridity, and (iv) polyploidy. In particular, repeated
ancient or recent hybridization events are common in the
evolutionary history of the majority of its taxa.
The Taraxacum agamospermy (meiotic diplospory) is
associated with a number of features such as a decline in
structural features usually accompanying sexual reproduction. In terms of male function, sterility (no or little pollen)
and irregular male meiosis resulting in low pollen viability
in agamosperms, are recorded. Females may have imperfect capitula or floret opening (or a total reduction in floret
display in plants with a reduced tubular ligule, sometimes
found in alpine or Arctic dandelions, e.g., T. cucullatum
Dahlst.). A variable reduction in nectar production is another trait of this type (see also Richards, 1997; Trávníček
et al., 2010). While the shift from sexuality to agamospermy is most frequently an abrupt change following hybridization events, the above structural decline is a result of a
long-term mutation process (Richards, 1997).
Our study is focused on agamospermous dandelions of
sect. Taraxacum (= sect. Ruderalia Kirschner, H. Oellgaard
et Štěpánek), which usually, and for the sake of convenience in what follows, are referred to as T. officinale Wigg.
(agg.). It was Nijs et al. (1990) who pointed out that sexual
dandelions are confined to the eastern part of the Czech
Republic, and we can assume that dandelions in Prague
and its vicinity (the source of our material) are exclusively
agamospermous. The section Taraxacum consists of about
140 agamospermous microspecies (Trávníček et al., 2010).
At a locality (ideally, a mesic grassland, but frequently also
a lawn or along road verges) the dandelion population is
composed of a few (rarely a single) to many microspecies
that differ, in addition to morphological traits, in various
adaptive features, including some of the structural features
mentioned above. At the locality studied agamospermous
microspecies are known to coexist (Hofsten, 1954; Kirschner & Štěpánek, 1994). Mechanisms of competition and
coexistence of these oligoclonal entities are described in
Solbrig & Simpson (1974, 1977).
Flowering is a very conspicuous phenomenon because
of a synchronous mass seasonal production of flowers. We
refer to dandelion anthodia as “flowers” because a capitulum is a homogeneous unit most likely perceived as a simple flower by insect visitors. Erect peduncles support flowers whose size (1.5–7 cm in diameter) varies with soil and
climatic conditions and micro-specific affiliation (Hofsten,
1954; Trávníček et al., 2010). Dandelion flowers are large
compared with those of most other plants that flower simultaneously at the same sites. Dandelions flower throughout the vegetative season with a peak in spring (April–
May), when more than 90% of the annual production of
flowers is produced, and another small peak in August–
September (Hofsten, 1954; Sterk & Luteijn, 1984). The
flowering times of individual flowers (periods for which
the involucral bracts are spread to expose ligulate florets)
vary seasonally (Martinkova et al., 2011). From April to
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May, flowers are open for 2.8 days (Martinkova & Honek,
2008), but this may decrease to 1.6 days in summer when
conditions are warm and dry (Gray et al., 1973). Flowers
open on bright days and close at sunset (Jenniskens et al.,
1984). While the presence of pollen differs between microspecies and even among individuals of one micro-species
(Trávníček et al., 2010), the presence of nectar is universal
(Szabo, 1984; Torres & Galetto, 2002; Girard et al., 2012).
Season-round presence, high local abundance and large
flowers make dandelions attractive to insects. Their flowers are attractive to many insects due to their yellow colour
(Láska et al., 1986; Döring et al., 2012; Cook et al., 2013;
Heneberg & Bogusch, 2014) and production of copious
pollen and nectar (Percival, 1955; Szabo, 1984). The vegetative parts of flowers are used by species that complete
their development inside the receptacle and remain until
seed maturation (Honek et al., 2005). In contrast, ligulate
florets attract few herbivores (Breadmore & Kirk, 1998;
Bienkowski, 2010) except slugs (Honek & Martinkova,
2014). Phytophagous species are followed by their predators and parasitoids (Hofsten, 1954; Honek & Martinkova,
2005). Specialist seed predators only visit inflorescences at
the stage of seed dispersal (Honek et al., 2013).
The communities populating dandelion flowers are rich
and have attracted much interest (e.g. Hofsten, 1954; Judd,
1971; Jervis et al., 1993; Torres & Galetto, 2002; Torres &
Galetto, 2011; Larson et al., 2014). In central Europe the
communities present at seed maturation (Honek & Martinkova, 2005, Honek et al., 2005) and dispersal (Honek
et al., 2013) are also documented. Many insects visit the
flowers despite their ephemerality. In this study, we recorded the arthropod communities associated with dandelion
flowers at grassland sites where dandelions were abundant
and discuss the ultimate (e.g. host plant taxonomic affiliation and local fauna of insect visitors) and proximate causes (pollen presence and microclimate of the flower) that
determine flower community composition.
MATERIALS AND METHODS
Study sites

The observations were made in the grounds of the Crop Research Institute at Prague – Ruzyně, at 5 sites situated within a
750 × 330 m area centred at 50°05´10 ̋ N, 14°18´08 ̋ E and at an
altitude of 340 m. The area is a mosaic of experimental and production fields, orchards, ornamental gardens, lawns and buildings. The sites 2–5 were grasslands with naturally established
dandelion populations cut 1–3 times per year (Fig. 1). Site 1 was
an abandoned pear orchard with a diverse herbaceous vegetation
and partly shaded by trees. In addition, observations on the distribution of Meligethes spp., with respect to the presence of pollen
in dandelion flowers, was made on 18 May 2013 at Chlumská
(49°28´12 ̋ N, 13°13´11 ̋ E, 570 m altitude), in a meadow bordering a field of flowering oilseed rape.
Taraxacum flowering

At Site 1, the dandelions flowered in May–June, and at Sites
2–4, they flowered throughout the vegetative season. The flowers
opened during the daytime. The times of the opening and closing
of flowers was recorded at Site 4, on sunny days in April–October, 2009–2011. This site was visited at 15 min intervals. During
each visit whether the flowers were open or closed was recorded
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Fig. 1. Aerial picture of the Crop Research Institute, Prague –
Ruzyně showing the five sites where dandelion flowers were collected.

for 200 flowers (or less when the number of plants flowering was
low). The visits began c. 30 min before the opening of the flowers
in the morning. The percentage of open flowers was recorded at
each successive visit and the time when 50% of the flowers were
open estimated. The same counting procedure was repeated in the
afternoon to establish the time at which the flowers closed.
To establish pollen presence, the examined flower was pressed
against an adhesive surface (a piece of scotch tape), which resulted in pollen-producing flowers leaving a trace of pollen grains.
The piece of scotch tape was then stuck to a sheet of paper. The
pollen grains were permanently preserved below the scotch tape
and the paper sheets with these samples were kept for later evaluation of pollen presence and quantity. The temperature of flowers
was measured using a distant thermometer Raynger MX4 (Raytek Co., Santa Cruz, California, USA).
Collecting arthropods

During each sampling session, 30–100 flowers were collected
with their fauna at each sampling site. The standard number was
3 × 20 flowers per site but numbers varied seasonally because
of variation in the availability of flowers. The personal bias in
sampling was minimal because the flowers were collected by
a single person (AH). The sampling was conducted on sunny
and calm days, between 09:00 and 12:00 h. Every attempt was
made to avoid casting a shadow on the flowers or disturbing their
fauna, by quickly approaching and plucking the randomly-selected flowers. With some experience, it was possible to collect all
slow moving species and a representative number of strong-flying
large species of Hymenoptera, Diptera and Lepidoptera using this
method. Strong-flying representatives of these orders were also
recorded without catching; however, if necessary for identification, they were caught using an entomology net. The sampling
sessions were repeated at 5–7 d intervals, at sites 4 and 5. If flowers were rare or the sites were mowed, the sampling was extended
to sites 2 and 3.
The samples of flowers were taken to the laboratory and cooled
to 5°C. After exposure to room temperature, the immobilised arthropods that slowly left the plant material, were sampled using
an aspirator, killed and mounted dry (large Coleoptera, Diptera,
Heteroptera, Hymenoptera, and Lepidoptera) or preserved in
90% alcohol. The numbers of Thysanoptera were estimated in
terms of tens and representative samples of c. 50 individuals were
preserved for identification.
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Factors influencing the distribution of Byturus ochraceus (Scriba) were studied at site 1 where some flowers were shaded by tree
crowns. The observations were made on May 9, 2013, (between
09:30 and 11:30 h) on 351 dandelion flowers. Each flower was
classified according to three criteria: presence/absence of pollen,
shade/insolation and presence/absence of B. ochraceus. The temperature of 368 flowers was measured on May 12, 2013, and presence/absence of B. ochraceus in each flower recorded. The distribution of thrips was studied at Site 5, on June 20, 2013 (between
10:50 and 11:10 h). Each of 127 flowers was placed separately in
a plastic bag. The numbers of thrips were then established in the
laboratory as described above. Pollen presence and temperature
were measured on another 50 flowers between 11:10 and 11:40.
Meligethes spp. presence in particular flowers was established
at Chlumská, on May 18, 2013 (between 11:20–12:00 h) when
dandelion flowers were abundant and exposed to sunshine. Presence/absence of pollen and Meligethes spp. was recorded for 149
flowers.
To establish the difference between the fauna of flowers open
during the daytime and those closed overnight, samples were collected at Site 2 on 14 June 2011 (open flowers collected at 10:00
h; closed flowers at 18:00 h), 8 August 2011 (12:00; 18:00), 10
August 2011 (11:00; 17:30) and 18 August 2011 (10:00; 18:30).
Before the morning session, c. 60 flowers were marked by wooden labels. Half of these randomly-selected flowers were sampled
in the morning session when open and the other half in the afternoon when closed.
Data elaboration

The arthropods collected in 2011–2012 were determined to
species or genera by the authors and specialists listed in the Acknowledgements. All species names with their authorities are
listed in Table 1.
To reveal seasonal trends in abundance of the insect orders
(Coleoptera, Diptera, Heteroptera, Hymenoptera and other orders
pooled), the samples collected in 2010–2012 were grouped in
half-monthly intervals starting from April 1, and the percentage
of particular groups in the total insect sample was calculated for
each interval.
To determine the seasonal dynamics, the 2010–2012 data for
each of the 5 most abundant species were recalculated. In each
year, the maximum abundance was set to 1 and the other data
expressed as a percentage of the maximum. Dates of sampling
in each year were expressed as Julian days (days from January
1) and projected on a common abscissa. To reveal the seasonal
trends in abundance of selected species the running means were
calculated using values of abundance on 4 successive Julian days
arranged on a common abscissa. This procedure smoothed small
annual variation in species population dynamics and revealed
general trends in species dynamics.
The characteristics of the fauna of particular insect orders were
described using common indices. One of these, the Shannon-Wiener index of diversity (H’), is calculated as H’ = – Σ(pi * log pi),
where pi is the proportion of the total number of individuals
captured at a site composed of species i. The Simpson index of
dominance (c) is calculated as c = ∑(ni / N)2, where ni is number of
individuals of a particular species and N is total number of individuals in the sample. The Margalef index of species richness (d)
is calculated as d = (S – 1) / log N, where S is the number of species
in the sample and N the total number of individuals in the sample.
Similarity between communities was calculated using the Sørensen index of similarity (S), which indicates the identity of taxa
present in compared samples and is calculated as S = 2C / (A + B),
where A is the number of species in sample a (particular stage of
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Table 1. Species of arthropods collected from dandelion flowers. N represents the number of individuals collected in 2011–2012, and N = 0 indicates
this species was only collected before 2011.
Family
Araneae
Agelenidae
Linyphiidae
Philodromidae
Theridiidae
Thomisidae
Coleoptera
Bruchidae
Buprestidae
Byturidae
Cerambycidae
Chrysomelidae

Coccinellidae
Cryptophagidae
Curculionidae

Dasytidae
Elateridae
Kateretidae
Lathridiidae
Mordellidae
Nitidulidae

Oedemeridae
Phalacridae
Staphylinidae
Dermaptera
Forficulidae
Diptera
Agromyzidae
Anthomyiidae
Bibionidae
Calliphoridae
Cecidomyiidae
Ceratopogonidae
Chloropidae

Conopidae
Drosophilidae
Empididae

Ephydridae
Hybotidae
Milichiidae
Phoridae
Scatopsidae
Sciaridae
Sphaeroceridae
Syrphidae

Tachinidae

176

Genus

Species

Agelena
Lepthyphantes
Philodromus
Enoplognatha
Neottiura
Theridiidae
Ebrechtella
Xysticus

sp.
sp.
sp.
sp.
bimaculata (Linnaeus)
sp.
tricuspidata (Fabricius)
sp.

Bruchus
Anthaxia
Anthaxia
Coraebus
Byturus
Pseudovadonia
Stenurella
Cassida
Chaetocnema
Chaetocnema
Chaetocnema
Cryptocephalus
Cryptocephalus
Longitarsus
Longitarsus
Longitarsus
Neocrepidodera
Oulema
Phyllotreta
Phyllotreta
Coccinella
Atomaria
Anthonomus
Ceutorhynchus
Glocianus
Graptus
Ischnopterapion
Sitona
Sitona
Sitona
Sitona
Dasytes
Agriotes
Brachypterus
Corticaria
Mordellistena
Meligethes
Meligethes
Meligethes
Meligethes
Meligethes
Meligethes
Meligethes
Meligethes
Meligethes
Meligethes
Meligethes
Oedemera
Oedemera
Oedemera
Olibrus
Tachyporus

atomarius (Linnaeus)
nitidula (Linnaeus)
suzannae Théry
elatus (Fabricius)
ochraceus (L.G. Scriba)
livida (Fabricius)
melanura (Linnaeus)
rufovirens Suffrian
aridula (Gyllenhal)
hortensis (Geoffroy)
picipes Stephens
fulvus (Goeze)
sericeus (Linnaeus)
ballotae (Marsham)
kutscherai (Rye)
pratensis (Panzer)
ferruginea (Scopoli)
melanopus (Linnaeus)
cruciferae (Goeze)
vittula (Redtenbracher)
septempunctata Linnaeus
fuscata (Schönherr)
rubi (Herbst)
obstrictus (Marsham)
punctiger (Sahlberg)
kaufmanni (Stierlin)
virens (Herbst)
humeralis Stephens
obsoletus (Gmelin)
lineatus (Linnaeus)
sulcifrons (Thunberg)
cf. plumbeus (O.F. Müller)
sputator (Linnaeus)
urticae (Fabricius)
gibbosa (Herbst)
sp.
aeneus (Fabricius)
brachialis (Erichson)
carinulatus (Förster)
difficilis (Heer)
haemorrhoidalis (Förster)
nigrescens (Stephens)
ochropus (Sturm)
pedicularius (Gyllenhal)
ruficornis (Marsham)
symphyti (Heer)
viridescens (Fabricius)
femorata (Scopoli)
lurida (Marsham)
virescens (Linnaeus)
bicolor (Fabricius)
hypnorum (Fabricius)

Forficula

auricularia Linnaeus

Ophiomyia
Delia
Stiphrosoma
Bibio
Lucilia
Genus sp.
Genus sp.
Meromyza
Meromyza
Meromyza
Oscinella
Oscinella
Oscinimorpha
Polyodaspis
Siphunculina
Thaumatomyia
Trachysiphonella
Sicus
Scaptomyza
Empis
Empis
Empis
Empis
Hydrellia
Psilopa
Drapetis
Platypalpus
Leptopeza
Madiza
Genus sp.
Megaselia
Metopina
Genus sp.
Swammerdamella
Genus sp.
Genus sp.
Leptocera
Cheilosia
Episyrphus
Eristalis
Helophilus
Melanostoma
Scaeva
Sphaerophoria
Xanthogramma
Tachina

nasuta (Melander)
sp.
laetum (Meigen)
sp.
sp.
sp.
sp.
femorata Macquart
nigriventris Macquart
sp.
frit (Linnaeus)
vindicata (Meigen)
sordidissima (Strobl)
ruficornis (Macquart)
simulata Kanmiya
notata (Meigen)
scutellata (von Roser)
ferrugineus (Linnaeus)
pallida (Zetterstedt)
caudatula Loew
genualis Strobl
pennipes Linnaeus
sp.
griseola (Fallén)
polita (Macquart)
assimilis (Fallén)
vegrandis Frey
flavipes (Meigen)
glabra Fallén
sp.
sp.
sp.
sp.
brevicornis (Meigen)
sp.
sp.
nigra Olivier
sp.
balteatus (De Geer)
tenax (Linnaeus)
pendulus (Linnaeus)
mellinum (Linnaeus)
pyrastri (Linnaeus)
scripta (Linnaeus)
sp.
sp.

N
1
1
1
1
2
2
1
3
1
4
8
1
382
1
1
1
1
1
1
1
1
1
1
7
2
2
1
1
2
0
1
6
17
1
2
3
1
6
1
2
1
1
5
6
933
5
16
2
1
1
10
3
10
1
2
7
5
2
64
0
2
10
0
1
2
1
1
2
1
2
1
3
48
29
5
6
1
42
0
5
33
6
6
1
6
2
4
1
1
1
1
1
30
25
1
91
11
2
2
25
6
1
4
1
15
1
1

Family
Heteroptera
Anthocoridae

Genus

Anthocoris
Orius
Orius
Orius
Miridae
Adelphocoris
Camptobrochis
Chlamydatus
Deraeocoris
Lygus
Lygus
Lygus
Plagiognathus
Trigonotylus
Nabidae
Aptus
Nabis
Nabis
Pentatomidae
Dolycoris
Palomena
Rhopalidae
Corizus
Stictopleurus
Rhyparochromidae Rhyparochromus
Hymenoptera
Andrenidae
Andrena
Panurgus
Aphelinidae
Aphelinus
Apidae
Apis
Nomada
Braconidae
Genus sp.

Vanessa
Pyrausta

atalanta (Linnaeus)
despicata (Scopoli)

Thrips
Thrips
Thrips

hukkineni Priesner
physaphus Linnaeus
combined

Encyrtidae
Eucoilidae

Genus sp.
Leptopilina
Leptopilina
Rhoptromeris
Genus sp.
Aprostocetus
Entedon
Genus sp. 1
Genus sp. 2

Halictidae

Ichneumonidae
Megachilidae
Mymaridae
Ormyridae
Platygastridae
Pteromalidae

Torymidae
Lepidoptera
Nymphalidae
Tortricidae
Thysanoptera
Thripidae

1
1
1
21
1
1
1
2
16
23
1
3
1
1
1
1
1
1
1
2
2

Heriades
Pseudoanthidium
Anaphes
Ormyrus
Inostemma
Genus sp.
Halticoptera
Meraporus
Merismus
Mesopolobus
Mesopolobus
Miscogaster
Pteromalus
Pteromalus
Seladerma
Spalangia
Spintherus
Stenomalina
Trichomalopsis
Trichomalus
Trichomalus
Torymus
Torymus

Cephus
Genus sp.
Phaenoglyphis
Pseudospinolia
Hylaeus
Cerceris
Genus sp.

Formicidae

N

minki Dohrn
majusculus (Reuter)
minutus (Linnaeus)
niger (Wolf)
seticornis (Fabricius)
lutescens (Schilling)
pullus (Reuter)
ruber (Linnaeus)
pratensis (Linnaeus)
rugulipennis Poppius
wagneri Remane
chrysanthemi (Wolff)
ruficornis (Geoffroy)
mirmicoides (Costa)
pseudoferus Remane
sp.
baccarum (Linnaeus)
prasina (Linnaeus)
hyoscyami (Linnaeus)
sp.
pini (Linnaeus)
cineraria (Linnaeus)
calcaratus (Scopoli)
sp.
mellifera Linnaeus
integra Brullé
sp.1
sp. 2
sp. 3
sp. 4
sp. 5
sp. 6
sp. 7
sp. 8
pygmaeus (Linnaeus)
sp.
sp.
neglecta (Shuckard)
confusus Nylander
rybyensis (Linnaeus)
sp. 1
sp. 2
sp.
sp.1
sp.2
sp.1
sp.
sp.1
costalis Dalman
sp.1
sp.2
sp.1
sp.2
sp.3
sp.1
sp.2
sp.3
sp.4
sp.5
sp.6
cunicularia Latreille
fusca Linnaeus
rufibarbis Fabricius
niger (Linnaeus)
sabuleti Meinert
schencki Viereck
maculatus Smith
simplex Blüthgen
subauratus (Rossi)
tumulorum (Linnaeus)
calceatum (Scopoli)
nitidulum (Fabricius)
fulvicorne (Kirby)
laevigatum (Kirby)
laticeps (Schenck)
lativentre (Schenck)
leucozonium (Schrank)
malachurum (Kirby)
morio (Fabricius)
pauxillum (Schenck)
politum (Schenck)
canus Eversmann
sp.1
sp.2
truncorum (Linnaeus)
lituratum (Panzer)
crassicornis (Walker)
wachtli Mayr
sp.
sp.
patellana (Dalman)
graminicola Walker
megapterus Walker
sp.1
sp.2
rufipes Walker
sp. 1
sp. 2
cf. geniculatum (Zetterstedt)
fuscipes Nees
dubius (Nees)
gracilis (Walker)
microptera (Lindeman)
campestris (Walker)
repandus (Walker)
austriacus Graham
sp.

Cephidae
Ceraphronidae
Charipidae
Chrysididae
Colletidae
Crabronidae
Diapriidae

Eulophidae

Species

Tetrastichus
Tetrastichus
Tetrastichus
Tetrastichus
Tetrastichus
Tetrastichus
Formica
Formica
Formica
Lasius
Myrmica
Myrmica
Halictus
Halictus
Halictus
Halictus
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Lasioglossum
Rhophitoides
Genus sp.

1
2
1
*)
0
0
1
13
6
6
6
3
1
0
3
1
1
1
1
1
1
1
60
30
140
1
1
1
1
0
1
1
2
16
0
14
1
2
6
3
1
1
56
11
2
1
4
1
16
16
3
1
1
5
1
4
3
7
46
2
1
4
1
2
1
3
0
2
4
2
3
1
1
1
1
16
0
2
1
1
3
5
0
2
1
5
1
7
?
?
~27000
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Fig. 2. The percentages of the different dominant insect orders
(Thysanoptera not included) in the pooled samples collected over
the period 2010–2012 presented for half monthly periods from April
1 to October 31. Figures above bars indicate sample sizes (including all orders).

flower development), B is the number of species in sample b, and
C is number of species common to both samples a and b.
The data on presence/absence of two species of Coleoptera in
flowers were tested using Chi2 tests. The data on B. ochraceus was
first tested with respect to presence/absence of pollen, then with
respect to shading/insolation of flowers using only data for pollen bearing flowers. The presence of Meligethes spp. was tested
with respect to presence/absence of pollen. Relationship between
presence/absence of B. ochraceus and flower temperature was
studied using a logistic regression within the Generalized Linear
Model with a binomial error structure (GLM-b). The distribution
of thrips in particular flowers was tested using a Chi2 goodness
of fit and the coefficient of dispersion (Southwood & Henderson,
2000). The coefficient of aggregation was estimated assuming a
negative binomial distribution. Analyses were performed in the R
environment (R Core Team, 2013).

RESULTS
Arthropod community in dandelion flowers

During the 3 years of this study (2010–2012) at Prague
– Ruzyně, we identified c. 200 arthropod species (Table
1); however, some taxa could only be identified to genera
or families. Numbers of individuals recorded per species
are available for 2011–2012. The 12 species that were recorded only in 2010 or before the start of this study are
also included. All species listed in Table l were identified
as adults. In addition, larvae of weevils, Glocianus punctiger (Gyllenhal), were found boring into the receptacles (up
to 5 larvae per flower).
Table 2. Characteristics of taxa associated with dandelion flowers.
Ns is the number of species per taxon, Ni the number of individuals
per taxon, d the Margalef index of species richness, c the Simpson
index of dominance and H’ the Shannon-Wiener index of diversity.
Indices d, c and H’ were calculated only for taxa with NS > 10.
NS
Araneae
8
Coleoptera
51
Dermaptera
1
Diptera
46
Heteroptera
21
Hymenoptera
86
Lepidoptera
2
Thysanoptera
2
Total
218
a
without Thysanoptera

Ni

d

c

H’

12
1536
2
439
83
575
8
27000
2655a

–
15.69

–
0.4325

–
0.5929

17.00
11.37
30.38
–
–

0.0873
0.1712
0.0925
–
–

1.2609
0.9788
1.3782
–
–

Fig. 3. Seasonal variation in the abundance of the dominant species in 2011. The abundances of each species was recalculated
with the maximum daily abundance set at 1 and these values were
used to calculate running means for periods of 4 successive days.

The order for which most species were recorded was
Hymenoptera (Margalef index d = 30.4) followed by Diptera, Coleoptera and Heteroptera (d = 17.0, 15.7 and 11.4,
respectively), while only a few species were recorded for
Lepidoptera and Thysanoptera (Table 2). Proportions of
particular species in the total sample of an order were least
diversified in Coleoptera (Simpson index c = 0.43). This
was due to the high prevalence of Meligethes aeneus (Fabricius) over the other species. In Heteroptera, Hymenoptera
and Diptera, the species were represented in more similar
proportions (c = 0.171, 0.093 and 0.087, respectively). As
a consequence, the taxon with highest diversity was Hymenoptera (Shannon-Wiener index H’ = 1.378), followed by
Diptera (H’ = 1.261), Heteroptera (H’ = 0.979) and Coleoptera (H’ = 0.593). The most numerous were Thysanoptera
(Thrips physaphus Linnaeus and T. hukkineni Priesner in
un-identified proportions), with a total number of c. 27,000
individuals in 2011–2012.
Seasonal variation in the abundance of species

There was a seasonal trend in the representation of taxa
in the total sample of insects recorded at half-monthly intervals (Fig. 2). From the start of dandelion flowering in
early April until mid-August, the insect community recorded in dandelion flowers was dominated by Coleoptera
(representing 62–88% of the total insect sample). From
late August, the dominant orders were Diptera (33–62%
of total insect community) and Hymenoptera (22–49%).
Heteroptera composed 0–12% of the total sample with a
maximum in September.
The abundance of particular species followed a typical
seasonal course (Fig. 3). Olibrus bicolor (Fabricius) was
abundant in late April, Byturus ochraceus in May–June,
Oedemera spp. in late June – early July. In contrast, the
presence of Meligethes spp. (most were M. aeneus) and
Thrips spp. extended throughout the vegetative season and
had two peaks.
Diurnal variation in the abundance of species

For several hours each day dandelion flowers open their
involucral bracts and expose the florets to insect visitors.
The time of the opening of the flowers varied during the
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Table 3. The species present in open and closed dandelion flowers. Thirty open flowers were sampled in each morning session
and 30 closed flowers in each afternoon session. N is the number
of individuals in the total sample of 120 open and 120 closed flowers sampled on 14 June, 8 August, 10 August and 18 August 2011.
Open (N)

Fig. 4. Seasonal variation in the time of flowering. A – The opening
(hollow symbols, 50% of flowers opened) and closing (black symbols) of dandelion flowers and time of sunrise and sunset. Each
symbol represents one day of observation in 2009–2011. B – The
mean length of the period for which the flowers remained open.
This data was averaged for half-monthly periods starting April 15.

season and was always shorter than the light phase of the
day (Fig. 4A). In the morning, the bracts opened 3–4 h
after sunrise. In spring (April–May), they closed shortly before sunset (resulting in the flowers being open for
9–11 h). Later in the season, the bracts closed earlier, between 10:00 and 12:00 h in July–September, with flowers
open for only 2–4 h. Therefore, the length of the period for
which dandelion flowers remained open for visitors varied
greatly throughout the season (Fig. 4B).
The sampling of open flowers in the morning and closed
flowers in late afternoon revealed large changes in the presence of species (Table 3). Most species, including Diptera,
Hymenoptera, Heteroptera, Lepidoptera and many species
of Coleoptera, were caught only in open flowers. The species collected in closed flowers were chiefly Meligethes
and Thrips spp., which most likely remained in closed capitula overnight.
Factors determining the abundance of particular
species

The numbers of insects present in particular flowers at a
particular site varied substantially. We investigated pollen
presence and flower temperature as factors that may influence the presence of the dominant species. The presence
of B. ochraceus in a flower was influenced by both factors.
These beetles were recorded most frequently (Table 4) in
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Coleoptera
Brachypterus urticae
Ceutorhynchus obstrictus
Longitarsus sp.
Meligethes aeneus
Meligethes ochropus
Sitona lineatus
Diptera
Empis genualis
Episyrphus balteatus
Lucilia sp.
Oscinimorpha sordidissima
Scatopsidae spp.
Sciaridae spp.
Siphunculina simulata
Stiphrosoma laetum
Swamerdamella brevicornis
Trachysiphonella scutellata
Heteroptera
Lygus pratensis
Palomena prasina
Hymenoptera
Aphelinus sp.1
Halictus tumulorum
Lasioglossum lativentre
Lasioglossum leucozonium
Lasioglossum pauxillum
Myrmica schencki
Platygastridae sp.1
Rhoptromeris sp.1
Tetrastichus sp.1
Tetrastichus sp.3
Lepidoptera
Lycaenidae
Thysanoptera
Thrips sp.
N species
N individuals (total)
N individuals (thrips omitted)
Sørensen index (S)

1
1
64
1

Closed (N)

1
119
1
2

6
6
1
6
21
2
1
3
3
44
3
1
1
4
1
1
7
2
6
2
8

1
1

2
1500
27
1698
198

1480
7
1605
125
0.235

pollen-producing flowers and especially those that were
shaded. On May 12, 2013 the 50% probability for insects
leaving flowers was recorded at 17.1°C (Fig. 5), which was
higher than the mean air temperature 16.5 ± 0.34°C (measured at a nearby meteorology station) between 09:00 and
11:00 h that day. The presence of Meligethes spp. (Table 5)
was significantly associated with pollen-bearing flowers.
The distribution of thrips was established on June 20,
2013, at Site 5. At that time, the frequency of pollen producing flowers was low (24%). All flowers were exposed to
sunshine and differences in flower temperatures were minimal (30.7 ± 0.11°C). All flowers (n = 127) were occupied
by thrips whose numbers varied between 1–62 individuals
per flower. The distribution of thrips was not random (Chi2
= 1284, P < 0.0001) but moderately aggregated (Fig. 6), as
indicated by the coefficient of dispersion, CD = 8.6. The
coefficient of aggregation was θ = 2.8.
DISCUSSION
The characteristics of flowers that determine their
attractiveness for insects

Most of the micro-species of the Taraxacum section
Ruderalia in the Czech Republic are apomicts (Trávníček
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Fig. 5. Probability of Byturus ochraceus being present in flowers
of Taraxacum section Ruderalia in relation to temperature. 0 on y
axis indicates no beetles were present and 1 beetles present. The
best fit to these results is the logistic function y = 1/[1 + exp(–5.8 +
0.34x)] in which the inflex point = 17.06°C (GLM – b, X 21 = 120.8,
P < 0.0001).

et al., 2010). Nevertheless, the flowers produce nectar and
(with a few exceptions) pollen and are visited by insects.
The origin and biological significance of apomixis has been
intensively studied (van Dijk & Vijverberg, 2005), but the
reasons why these flowers develop structures that are attractive and exploited by insects remain unexplained. This
study provides basic data for future research on this topic.
The presence of insects in a dandelion flower results
from a balance of the characteristics that attract and those
that drive them away. Consider first the attractive properties of flowers of which the most important is providing food – nectar, pollen and vegetative tissues. Nectar is
provided by all native micro-species but its accessibility
to some visitors may be limited by long flower corollae
(Dlussky et al., 2004). Its production in particular flowers
varies with time and reaches a maximum on the second day
of flowering (Szabo, 1984). Effect of the presence of pollen
on the presence of insect visitors needs careful appraisal.
The flowers of only 63% of the apomictic micro-species of
section Ruderalia produce an abundance of pollen, 31%
some pollen and 6% no pollen (Trávníček et al., 2010). The
presence of micro-species at a particular site and seasonal
Table 4. The observed and (expected) frequency of Byturus ochraceus in flowers collected at Prague – Ruzyně, site 1, May 9, 2013.
The differences were tested using Chi2 test. The results were tested first using the data for all flowers for the effect of presence of
pollen (n = 351, Chi2 = 21.829, df = 1, P < 0.001), then using data
for pollen bearing flowers for the effect of shading (n = 269, Chi2 =
121.490, df = 1, P < 0.001).
Byturus
yes
no
∑
Byturus
yes
no
∑

Pollen
present
74 (58.2)
195 (210.8)
269

absent
2 (17.8)
80 (64.2)
82
Shade

present
59 (21.7)
20 (57.3)
79

absent
15 (52.3)
175 (137.7)
190

∑
76
275
351
∑
74
195
269

Fig. 6. The frequency distribution of thrips in dandelion flowers at
Prague – Ruzyně, June 20, 2013.

variation in their flowering can result in a large seasonal
variation in the availability of pollen bearing flowers. Thus
at the localities investigated in early spring there was a
77–81% incidence of flowers bearing pollen (Tables 4 and
5), but later in the season, the percentage of “pollen rich”
flowers at Praha-Ruzyně was low (see Results: Factors determining the abundance of particular species). Vegetative
parts of the flower provide food for some visitors, particularly Coleoptera that consume soft receptacles (Honek &
Martinkova, 2005; Martinkova & Honek, 2008).
Of the features of flowers attractive to insect visitors
that are especially important is their yellow colour, which
is generally attractive for insects, particularly so for the
abundant visitors to dandelion flowers (Láska et al., 1986;
Döring et al., 2012; Cook et al., 2013; Heneberg & Bogusch, 2014). The effect of scent was investigated in M.
aeneus, which can perceive the odour of host-plant flowers
(Cook et al., 2002; Jonsson et al., 2007). For small insects,
the dense tangle of florets in the flowers also provide shelter.
A constraint on insect presence in flowers is the short
flowering time. The development of the dandelion capitulum in spring takes 24 d; 9 d of stalk extension, 3 d of flowering, 10 d of seed maturation in closed capitula and 2 d of
seed dispersal (Martinkova & Honek, 2008). In summer,
development may be shorter (Gray et al., 1973; Martinkova
et al., 2011), but the relative duration of the stages remains
the same. Therefore, flowering lasts for c. 13 percent of the
development of a capitulum. This short period is further
curtailed by the nocturnal closing of the flowers, which deTable 5. The observed and (expected) frequency of Meligethes
sp. (largely M. aeneus) in flowers collected at Chlumská, May 18,
2013. The differences were tested using Chi2 test. The results were
tested for the effect of presence of pollen (n = 149, Chi2 = 8.300, df
= 1, P = 0.004).
Meligethes
yes
no
∑

Pollen
present

absent

54 (46.7)
66 (73.3)
120

4 (11.3)
25 (17.7)
29

∑
58
91
149
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creases the total time a flower is displayed to insect visitors
to 6–30 h (8–42% of the duration of the flowering phase).
This time constraint is most likely overcome by the timing
of the daily activities of insect visitors, which, as in other
plants (Figueroa-Castro & Cano-Santana, 2004), is most
likely synchronised with flowering time.
The characteristics of the fauna associated with
flowers

Several studies report fewer insects visiting dandelion flowers than recorded in the present study. This is
not surprising as some of the studies were done in areas
only recently invaded by dandelion, where floral visitors
may be limited to polyphagous species (Judd, 1971; Larson et al., 2014). In areas where dandelion is native, the
most important reason for the difference is the extraordinary attention paid to large pollinators (Memmott, 1999).
In addition, only individuals that were on the surface of
the flowers were recorded (Torretta & Poggio, 2013) and
this results in lower numbers of records for Asteraceae in
general (Tooker & Hanks, 2000; Cerana, 2004; Graham et
al., 2012; Torretta & Poggio, 2013) because it does not include the many species that hide in the tangle of disc florets
and are not present on surface of the flowers. This negatively affects the counts of small species of Hymenoptera,
Diptera and Coleoptera. In contrast, in the present study,
numbers of large Hymenoptera and Lepidoptera may be
reduced compared with those recorded by e.g. Larson et al.
(2014), due to the shortness of the sampling sessions. Here
we will avoid a lengthy discussion of pollination (Kevan &
Baker, 1983; Wackers et al., 2007). All dandelion microspecies included in this study were apomictic; therefore,
pollination is not important for their life cycle. This specific fact deserves to be accentuated because pollination is
an important facet of plant-insect relationships, and one of
the factors driving their co-evolution (Schiestl & Johnson,
2013; Wardhaugh, 2015).
There are several reasons for the presence of insects in
and on dandelion flowers as the fauna includes members of
several trophic guilds. Phytophagous species that consume
plant tissues include a few species of which the eggs and
larvae complete their development in dandelion flowers.
For example, larvae of G. punctiger start consuming the
receptacle before flowering and continue eating the maturing seeds (Honek & Martinkova, 2005, Martinkova &
Honek, 2008). Vegetative flower tissues are also a source
of food for chrysomelid beetles (Bienkowski, 2010). Ubiquitous and polyphagous species of Heteroptera (14 species
recorded in this study) may also feed on the vegetative tissues of dandelion flowers exploiting particularly the latex,
potentially for sequestration (Rhopalidae).
Some of the species were pollen feeders. Pollen is an
important source of food for some Diptera, such as Anthomyiidae, Empidae, Scatopsidae and Syrphidae, which
are known pollen feeders (Larson et al., 2001). Families
known as “anthophilous” or “pollinators” (Agromyzidae,
Calliphoridae, Conopidae, Drosophilidae, Ephydridae,
Milichiidae and Sphaeroceridae) might also be pollinivorous (Larson et al., 2001). In Hymenoptera pollinivory
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may be rare, most likely limited to parasitoid species of
Braconidae, Encyrtidae, Eulophidae, Pteromalidae and
Platygasteridae (Hassan, 1967; Jervis et al., 1993; Jervis,
1998), which were also recorded in this study. In contrast,
Hymenoptera are important collectors of pollen. Female
bees, belonging to the Apidae, Halictidae and Megachilidae, recorded in this study collect pollen to feed their offspring. Coleoptera, Byturidae (Miller, 1956), Oedemeridae
(Sivilov et al., 2011) and Dasytidae (Mawdsley, 2003) are
important pollen feeders. Important pollen consumers were
M. aeneus (representing 95% of Meligethes spp. complex)
and 10 other Meligethes species. In a similar assemblage
of Meligethes species recorded on flowers of oilseed
rape (Brassica napus Linnaeus), M. aeneus accounts for
71–97% of samples of these beetles collected at different
localities in the Czech Republic (Toth et al., 2013). Among
the Heteroptera, some Orius species are facultative pollinivores, particularly in early spring, and can even complete
their development on a pollen diet (Lattin, 2000; Tan et al.,
2011). Thrips occupy flowers when they produce pollen
(Kirk, 1984, 1987), which they consume. Furthermore, the
extent to which ants visit flowers and consume pollen and
their role in pollination is far from clear (Kevan & Baker,
1983; Wardhaugh, 2015).
Another important source of food for floral visitors
is nectar (Kevan & Baker, 1983). For Diptera, nectar is
most likely less important than pollen, but it is consumed
by species of Anthomyiidae, Chloropidae, Phoridae and
Syrphidae (Larson et al., 2001). Some parasitoid groups
of Hymenoptera included in this study (Braconidae, Chrysididae and Ichneumonidae) have mouthparts adapted for
consuming nectar (Jervis, 1998). The bee species found in
this study consume nectar. The coleopteran families Buprestidae (Barker, 2005), Dasytidae (Mawdsley, 2003) and
Cerambycidae (O’Neill et al., 2008) are also nectar feeders.
Predators are an important component of flower communities. All Araneae found on flowers were ubiquitous species living on herbaceous vegetation with a broad spectrum
of prey. Abundant Orius spp. (Heteroptera, Anthocoridae)
among which the most abundant is O. niger (Wolff) feed
mainly on thrips (Lattin, 2000; Bosco et al., 2008). Species
collected in low numbers (1–2 individuals over the 2 year
period) are probably accidental visitors and do not have a
functional relationship with dandelion flowers. Dandelion
flowers are conspicuous, large, unprotected, provide shelter and have a convenient microclimate that is attractive to
accidental visitors.
Ultimate and proximate determinants of community
composition

The specific characteristics of dandelion flowers determine the dandelion community (Torres & Galetto, 2002).
This is apparent from a parallel study of the faunas of the
flowers of different species at Site 1 recorded in June 2012
(Martinkova et al., 2015). In that study 49 species of insects (920 individuals) were recorded visiting the flowers
of dandelion and 10 other species of herbaceous plants
belonging to 7 families. The similarity in species visiting
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the flowers of dandelion and other herbaceous plants was
low (mean Sørensen index S = 0.250 ± 0.050). The highest
similarity (S = 0.563) was between those recorded visiting the flowers of Taraxacum (19 species, 111 individuals
collected) and Crepis biennis Linnaeus (14 spp., 286 ind.),
most likely due to the close taxonomic relationship of these
host plants and the similar sizes and colours of the flowers
(Martinkova et al., 2015). These insect communities are assembled based on particular characteristics of the flowers
of the different species.
Only species that complete their development in the capitulum and reside there throughout their development (G.
punctiger, O. bicolor, thrips) were present as larvae. Other
species were present as adults, and, in most cases, capable
of flight. Diptera and Hymenoptera are typical visitors of
the flowers. Coleoptera and Heteroptera are present also
at other stages of development of the capitulum, with few
species both visiting the flowers and present at later stages
of development (Honek et al., 2005, 2013).
The proximate causes of community composition are
the behavioural patterns that result in an insect visiting a
flower. For insect visitors flight is a precondition and the
typical means of moving between dandelion flowers and
therefore these visitors are adults. Some species may be
poor fliers due to their small size. Their presence is facilitated by the great density of flowers, which at peak flowering may reach several tens m–2. Mobile large spiders may
easily reach flowers by walking, nevertheless their numbers in dandelion flowers were low.
Beside presence of pollen, flower temperature is an important factor determining insect activity on flowers (Orueta, 2002; Kleckova et al., 2014). Temperature was essential
for B. ochraceus as they were more frequently recorded in
the shaded cooler flowers than in warm flowers in full sun.
In contrast, B. tomentosus (DeGeer) (Willmer et al., 1996),
unlike B. ochraceus, visits flowers exposed to the sun’s
rays to increase their body temperature above the threshold
required for flight.
CONCLUSIONS

The fauna associated with dandelion (Taraxacum section Ruderalia) flowers is rich despite features that might
predict the reverse. Although they do not need to attract
pollinators, the apomictic micro-species of dandelion produce flowers with food rewards sufficiently strong to attract insects even though the individual flowers are only
open for few hours each day. Therefore, the fauna mainly
consists of adult insects that only visit the flowers while
they are open during the day. The insect community associated with dandelion flowers differs from that of other herbaceous plants simultaneously flowering at the same site.
Except for the few species that complete their development
in the flowers, the insect community changes as the flowers
age. Floral visitors are attracted by floral rewards and the
flower microclimate. The benefits to dandelion of producing flowers with rich rewards for insects should be further
investigated.
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