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Yellow Asteraceae, which are very common in Dutch road verges, are known to attract many 
insect species. Insect visitors on three most common yellow Asteraceae flowers (Hieracium 
laevigatum, Hypochaeris radicata and Leontodon autumnalis) were studied. Over 80% of the insect 
species (mostly syrphids, and also some oligolectic bee species) visited at least one of those three 
plant species. Insect diversity (Shannon index) appeared to be positively related to flower diversity. 
In a flower constancy experiment Eristalis tenax discriminated flowers of two of the three plant 
species, presumably because those flowers differ in diameter size or UV-reflection.  
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In agricultural landscapes many flowering plants can only survive in linear (habitat) fragments, 
like road verges and ditch banks. Besides their function as a refuge for plant species, road verges 
may also play an important role as corridor between nature areas, for both plants and animals. The 
management of those sites, which is often done by local farmers, can affect insect diversity, both 
directly and indirectly via plant diversity. Plant species flowering at the same time and place may 
interact for pollinator visits in a variety of ways: plants can have a facilitative function by 
attracting more pollinators (Rathcke, 1983). On the other hand, competition among flowers for 
pollinators is possible (Thomson, 1978; Kwak et al. 1998; Chittka & Schürkens, 2001). 

The family of the Asteraceae is one of the largest families of flowering plants, with 25,000 
species over the world (Proctor et al., 1996). Asteraceae grow mostly in sunny (micro-)habitats. A 
relatively large number of Asteraceae can be found in grasslands and road verges, especially on 
dry to moderately wet habitats (Weeda et al., 1988). The attractiveness of flowers for insects 
depends on floral traits, such as volume and sugar composition of nectar, and corolla tube length of 
flowers (Torres & Galetto, 2002). Most entomophilous plants are visited by a large variety of 
insects (Proctor et al., 1996). Yellow Asteraceae have flowers in which nectar and pollen are easily 
accessible, so many insect species can visit these plant species. Insect visitors can be divided into 
two groups: the generalists (polylectic species) and the specialists (mono- and oligolectic species). 
Specialist insects can be found among the bees: almost one-third (76 out of 224) of bee species in 
the Netherlands are oligolectic (Peeters et al. 1999). Thirteen of the oligolectic bee species are 
specialists on Asteraceae. 

In this paper we present data on the insect diversity on three yellow Asteraceae common in 
Dutch road verges: Hieracium laevigatum, Hypochaeris radicata and Leontodon autumnalis. The 
relation between insect and flower diversity was investigated. In addition we examined if insects 
can discriminate between flowers of different yellow Asteraceae species. 

MATERIALS AND METHODS 

Study area 
The study was performed in the North of The Netherlands, near Assen. In the Drentsche Aa area 
five sites (road verges and ditch banks), near Bovensmilde four sites and near Ekehaar one site 
were selected.  

Flower and insect diversity: transect observations 
Flowering plants and insects were counted in transects of 100 by 1-1.5 meters at each site. Flowers 
of yellow Asteraceae appeared to close during the day, depending on site, date and species 
between 13.00 and 15.00 h. Therefore transect observations were carried out between 9.00 to 
13.00 h.  
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Numbers of flowers of all flowering plant species interesting for insects were recorded one to 
three times at all sites. Depending on the plant species, single flowers or flowering units were 
counted (e.g. in Asteraceae the number of heads). Flower units are units that a medium-sized bee 
has to fly, rather than walk, between (following Dicks et al., 2002). All flower-visiting insects in 
combination with the plant species were recorded one to five times at all sites, walking at a slow 
speed. 

Plant species were identified using Van der Meijden (1995), if there was uncertainty about a 
species. Insects were recorded at species level as far as possible. When uncertainty about a certain 
species existed, individual insects were caught. Hoverflies were identified in the field, using 
Reemer (2000); bees (Apidae) were labelled for later identification. All insects longer than 3 mm 
were included. Smaller insects are easy to miss, they can be extremely difficult to identify while 
walking a transect, but first of all they cannot be comprehensively collected without disturbing 
insect-flower interactions (Dicks et al., 2002). Insects were grouped in orders: Syrphidae, Diptera 
rest, Apidae and Lepidoptera. 

Transect observation data of flowers and insects were used to calculate diversity, with the 
Shannon index of diversity (Magurran, 1991). This formula incorporates number of species as well 
as a measure of abundance. The relation between the diversity of insects and plants was 
investigated. 

Flower constancy experiment  
Heads of two of the three target species were experimentally arranged in a patch. All (three) 
combinations of two target species were examined. Test-tubes filled with water attached to 
wooden sticks were placed in the ground, in a way that the distances between each flower is equal, 
i.e. 10 cm. Therefore the plot had a total dimension of 40 by 35 cm. Visitation of individual insects 
was recorded and note was taken on changes between flowers. Observations of individual insects 
were summed for analysis, with a minimum of 15 transitions per insect species.  

We used the following measure for flower constancy: the number of intraspecific transitions 
per plant species divided by the total number of transitions. This constancy has a range from 0 to 1. 
Insects can only show flower constancy if they can distinguish flowers of different species in a 
certain way. Therefore flower diameter size was measured of thirty flowering heads of each target 
species.  

Statistics 
The relation between insect diversity and flower diversity was analysed using linear regression. 
Possible differences between numbers of transitions in the flower constancy experiment were 
analysed with a χ2 goodness of fit test. 

RESULTS 

Flower and insect diversity: transect observations 
In total, 55 flowering species were recorded, of which 6 species of yellow Asteraceae. The number 
of flowering plant species varied from 4 to 20 species per transect, depending on site and date. The 
number of flowering units varied from 144 to 3187 per site. Depending on month and site, yellow 
Asteraceae flowers can make up to even 96% of all the flowers. The plant diversity, calculated 
with the Shannon index (H), varied from 0.48 to 1.96.  

In total, 48 insect species were recorded. The number of insects species varied from 2 to 22 
species per transect; the total number of insects varied from 3 to 79 individuals per transect. The 
insect diversity varied from 0.64 to 2.54. The number of insects, as well as the diversity declined 
in the season (R2=0.16, p=0.01 and R2=0.39, p<0.001, respectively). The insect diversity was 
positively correlated with the flower diversity (R2=0.24; p=0.02) (Fig. 1). 

The three target plant species were visited by many different insect species (Fig. 2), but mostly 
by Syrphidae species. We observed at least three oligolectic bee species specialised on yellow 
Asteraceae. Over 80% of all insects were observed to visit at least one of the three target plant 
species.  
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Flower constancy of insects: an experiment 
The flowering heads in the experimental arrangement were visited by a range of different insects. 
However, only 3 out of 19 visiting insect species made more than 15 transitions. Eristalis tenax 
showed a significant flower constancy for H. laevigatum, when it had a choice between H. 
laevigatum and L. autumnalis (χ2=5.18; df=1; p<0.05). When E. tenax could choose between L. 
autumnalis and H. radicata it preferred the first one (χ2=20.38; df=1; p<0.05) (Table 1). Other 
insect tested showed no significant discrimination behaviour. 
 
 
 
Table 1. Number of visited flowers per offered combination and flower constancy for three insect species. 

Insect species flower # visited sign. flower constancy sign. 
  combination flowers       
Eristalis tenax HL-HR 12-19 ns 0.04 0.23 ns 
E. tenax HR-LA 1-15 <0.05 0 0.85 <0.05 
E. tenax HL-LA 55-36 <0.05 0.33 0.14 <0.05 
Sphaerophoria sp. HL-HR 13-11 ns 0.25 0.13 ns 
Panurgus banksianus HR-LA 10-13 ns 0.05 0.14 ns 
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Figure 1. Insect diversity (Shannon index) as a function of flower diversity and regression line (y = 0.73x + 
0.97; R2 = 0.24; N = 18; p = 0.02) 
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Figure 2. Number of insects species on three common yellow Asteraceae species. 
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DISCUSSION 
Plant diversity differed between sites. Overall, insect and plant diversity were positively related. 
Also insect diversity differed largely between sites and decreased during the season. Part of the 
variation can be explained by the mowing regime. After mowing it took some time before plants 
flowered again.  

Yellow Asteraceae are dominant flowering species in road verges. A high percentage (over 
80%) of the insect species observed during transect observations were recorded at least on one of 
the three common yellow Asteraceae species in road verges. The three investigated plant species 
did not differ in insect species composition. Syrphidae were the largest visitor group, however, 
they were also frequently seen on other plant species like Valeriana officinalis. Specialist bees 
have no alternative but to forage on yellow Asteraceae. 

Eristalis tenax appeared to be the only insect species to show a significant flower constancy. 
Flower constancy of syrphids has rarely been shown (Goulson & Wright, 1997). It can be said that 
E. tenax is able to discriminate between the three target plant species, although not when the 
combination H. laevigatum-H. radicata was offered. Except for the diameter of the flowers, which 
was smaller for L. autumnalis than for the other two plant species, insects can also discriminate 
between flowers due to their difference in UV-reflection. The yellow heads of H. laevigatum do 
reflect UV radiation, whereas the heads of L. autumnalis do not (L. Chittka, pers. comm.). No data 
on the UV-reflection of the third species, H. laeviagtum were found, but since E. tenax did not 
discriminate between flowers of this species and flowers of H. radicata we presume that H. 
leavigatum does also not reflect UV radiation. 

Other insect species did not choose one of the two target plant species over the other. 
However, this can also mean that those plant species had the same reward at that moment, which 
means that there was no reason to discriminate between the flowers.  
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