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Abstract
Urban community gardens are potentially important sites for urban pollinator conservation because of their high density, diversity
of flowering plants, and low pesticide use (relative to agricultural spaces). Selective planting of attractive crop plants is a simple
and cost-effective strategy for attracting flower visitors to urban green spaces, however, there is limited empirical data about
which plants are most attractive. Here, we identified key plant species that were important for supporting flower visitors using a
network-based approach that combined metrics of flower visitor abundance and diversity on different crop species.We included a
metric of ‘popularity’which assessed how frequently a particular plant appeared within community gardens. We also determined
the impact of garden characteristics such as size, flower species richness, and flower species density on the abundance and
diversity of flower visitors. Two plant species, Brassica rapa and Ocimum basilicum were identified as being particularly
important species for supporting flower visitor populations. Flower species richness had a strong positive effect on both the
abundance and diversity of flower visitors. We suggest that gardeners can maximise the conservation value of their gardens by
planting a wide variety of flowering plants including attractive plants such as B. rapa and O. basilicum.
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Introduction

Urbanisation is a major driver of environmental change.
Urbanisation can impact biodiversity through habitat loss,
land conversion, changes in microclimate or changes in the
quality and/or distribution of resources. Given the pace of

urbanisation, developing strategies to conserve biodiversity
within cities is imperative.

While conserving tracts of high-quality habitat is likely
beneficial, it is often not possible in the inner city where land
changes are largely irreversible. Enacting strategies that sup-
port target organisms within existing urban spaces may lead to
better outcomes for biodiversity in urbanised environments
(Soga et al. 2014).

Urban gardens are increasingly being recognised as having
high potential conservation value, especially for flower-
visiting insects (Baldock et al. 2019). This recognition coin-
cides with increased interest in the development of strategies
for designing ‘pollinator friendly gardens’ (Majewska and
Altizer 2018). Perhaps unsurprisingly, high flower diversity,
abundance and/or density typically has a positive impact on
the biodiversity of flower-visiting insects (Matteson and
Langellotto 2011; Smith et al. 2006; Threlfall et al. 2015).
Thus, one of the most promising ways to enhance the habitat
value of gardens for flower-visiting insects is simply to plant
flowers (Garbuzov and Ratnieks 2013).

While there are many recommendations for choosing
pollinator-friendly plants, the evidence base for flower se-
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lection is primarily anecdotal (Ratnieks and Garbuzov
2014). Lists of pollinator friendly species available to the
public often include poor recommendations, a very large
number of species, and are generally not based on empiri-
cal data (Ratnieks and Garbuzov 2014) (but see: Garbuzov
et al. 2017; Garbuzov and Ratnieks 2013; Garbuzov et al.
2015). A notable exception is the experiment of (Garbuzov
and Ratnieks 2013) which investigated the relative attrac-
tiveness of 32 different plant species in a specially planted
pollinator garden. They found clear differences in plant
attractiveness and suggest that plant selection could be a
powerful and cost-effective strategy for making gardens
more pollinator-friendly.

Our primary aim in the present study was to identify
pollinator-friendly plant species that have the potential to sup-
port pollinators in urban community gardens. Community gar-
dens are spaces used to collectively grow a variety of vegeta-
bles and flowers, usually for local consumption or use.
Community gardens are becoming increasingly popular in
major cities around the world as people become more inter-
ested in local food production (Guitart et al. 2012).
Community gardens typically use little to no pesticides
(Pawelek et al. 2009) and have a wide variety of flowering
plants, both of which may benefit pollinating insects. Many of
the plants commonly grown in community gardens are insect
pollinated (Baldock et al. 2015; Hennig and Ghazoul 2011;
Lawson 2005; Makinson et al. 2017) so gardeners should be
very motivated to conserve the insects upon which crop pro-
ductivity relies.

Previous attempts to quantify the attractiveness of plants in
gardens have typically used abundance of flower visitors as
their primary metric (eg. Garbuzov and Ratnieks 2013). Here,
we selected ‘key’ plant species by combining measures of
flower visitor diversity and abundance with a popularity score,
which characterised how often a plant was found in commu-
nity gardens. Plant popularity is an important consideration, as
urban planting strategies have the best chance of succeeding
when there is substantial buy in from stakeholders (Turo and
Gardiner 2019).

Our overarching goal was to develop evidence-based man-
agement recommendations for gardeners and urban planners
wishing to attract flower visitors to urban community gardens.
To this end we also investigated local-scale drivers of flower
visitor abundance and diversity such as garden size, flower
density and flower abundance.

Methods

Study sites

We sampled 20 community gardens across inner city Sydney,
NSW, Australia including the local government areas of

Strathfield, Ku-ring-gai, Sydney City, Leichhardt,
Marrickville and Balmain. Sydney is an urbanised metropol-
itan area (population ~ 4 million) located in coastal south
eastern Australia. Prior to European colonisation in 1788,
our study area’s vegetation was primarily a mix of sandstone
woodland and heath and blue gum forest (Benson and Howell
1994), although it is now extremely fragmented with a few
small pockets of native bushland remaining in the inner city.

Sydney enjoys a humid subtropical climate with warm to
hot summers and mild to cool winters (Köppen climate clas-
sification). Sampling was conducted from June through to
August, 2017 during the coldest part of Australian winter with
temperature ranging between 13 °C and 24 °C, with an aver-
age mean temperature of 17 °C during our sampling period.

We sampled during winter because winter pollination has
been largely overlooked in tropical and subtropical areas,
where insects and flowers are active all year. Winter-active
flower visitors such as flies, wasps and the European honey
bee (Apis mellifera) are important for the many agricultural
crops which are grown over the cooler winter months, includ-
ing brassicas (when grown for seed production), broad beans,
and peas (Dabney et al. 2001).

We obtained the permission of local councils and/or com-
munity garden prior to the use of their gardens.

Insect and flower sampling

We sampled gardens between 1000 and 1600 h on days when
it was not raining or excessively windy. The weather condi-
tions and temperature were recorded during each sampling
period. Each garden was sampled twice: once early in the
season (June/mid-July) and again in late winter (late-July to
late-August).

We first surveyed flowering plants by identifying, record-
ing and numbering all flowering plants under 2 m tall within
each garden.We chose 2 m as a height cut-off because flowers
above this height were difficult to photograph safely. Very few
plants in the garden grew to 2 m so their exclusion is not
expected to influence our results. We considered same-
species plant groups growing within 15 cm of one another to
be a single ‘patch’. Patches that were in shady or semi-shady
spots at the time of sampling were avoided if possible, based
on evidence suggesting that sun-exposure influences the
abundance of floral visitors (K.C. Matteson and Langellotto
2010). For species represented by two or more patches, we
randomly selected one patch for insect sampling.

Each flowering patch was observed for 20 min during
which observers walked around the focal patch photographing
all flower visitors from multiple angles using a Canon 1000D
DSLR camera. We chose a 20 min sampling interval as our
previous work in community gardens suggested that this was
an appropriate sampling interval for capturing a range of in-
sect visitors (see Makinson et al. 2017). We used photography
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instead of hand netting because our pilot trials found that the
act of catching insects disturbed flower visitors (particularly
flies) which did not always return within the sampling period.
A non-lethal sampling approach also made it easier to obtain
permission from community garden committees and local
councils, who were generally opposed to lethal sampling
methods such as pan trapping.

Insects were occasionallymissed if they flew away before a
photograph could be taken. If possible, escaping insects were
identified by eye in the field. Based on estimations and field
records, we successfully photographed approximately 90% of
all floral visitors.

Although we were careful not to double-count insects as
they arrived on flowers, it is possible that 20 min was suffi-
cient for some insects to leave and return to the flower multi-
ple times. Since we did not mark or capture insects, these
individuals could have been counted multiple times. Thus,
our data should be interpreted as a visitation rate rather than
as a count of the actual number of insect visitors. From the
plant perspective, the number of visitors is likely a more im-
portant indicator of pollination success than the specific iden-
tity of an individual insect. Further, we propose that the high
visitation rates are also a reasonable proxy of insect flower
preference.

All insects were identified to the lowest possible taxo-
nomic level. Hover flies of the genus Melangyna were
ini t ia l ly ident i f ied as belonging to f ive species
(Melangyna damastor, Melangyna collatus, Melangyna
viridiceps, Melangyna. sp.1, Melangyna. sp.2) however,
recent molecular evidence suggests that these morpholog-
ical characteristics cannot be used to differentiate between
Melangyna species, and that these ‘species’ likely repre-
sent either a single polymorphic species, or a complex of
closely related species that are not currently distinguish-
able morphologically (A. D. Young, unpublished COI da-
ta). All five Melangyna ‘species’ were therefore grouped
into one morphospecies, ‘Melangyna sp.’

All flowering plants were identified to the lowest possible
taxonomic level.

Data analysis

Identifying key plants

We used floral visitor-plant networks to identify plants that
played a key role in supporting flower visitors. We
visualised visitor-plant systems as bipartite networks,
where plants and insects are nodes and links represent in-
teractions (visits by insects to plants). We used the ‘bipar-
tite’ package in R (version 3.4.0) to visualise and analyse
networks (Dormann et al. 2009). We calculated three met-
rics: normalised degree, visitation density (visitors per m2)
and the total number of gardens the focal plant was

observed in. Normalised degree is a network- derived met-
ric that calculates the total proportion of the available part-
ners that a focal plant interacted with. We calculated nor-
malised degree using the ‘specieslevel’ function in the ‘bi-
partite’ package in R. Normalised degree ranged between 0
and 1 where a normalised degree of ‘1’ would indicate a
plant or visitor that interacted with all potential partners in
the garden and a value of ‘0’ would indicate a plant or
visitor that did not interact with any of the potential part-
ners in the garden. The visitation density was the number
of pollinators observed per m2 of plant and was selected to
control for differences in plant patch size and plant abun-
dance. Last, we noted how many gardens a plant was ob-
served in, as an indication of the plant’s popularity with
gardeners. We selected the ten highest ranked plant species
in each category and present them in Table 1. We consider
key plants to be those that scored within the top 10 on all
three key metrics.

Identifying drivers of insect abundance and diversity

We examined the effect of flower species richness (number
of species), the number of flower species per m2 (flower
species density) and garden size on floral visitor abun-
dance (total number of individuals) and diversity (species
richness) using a generalised linear mixed model with ‘gar-
den’ and ‘sampling time’ (early winter or late winter) in-
cluded as a random effect. Variance inflation factors (VIFs)
were checked to ensure that the assumption of indepen-
dence was met. VIFs greater than 10 suggest strong collin-
earity (Quinn and Keough 2002). Consequently, we
intended to conservatively reject variables from our model
if they had a VIF greater than 4 (Latty and Beekman 2009;
Quinn and Keough 2002). We visually examined residual
plots to ensure that the assumption of homogeneity of var-
iance was met (Latty and Beekman 2009; Quinn and
Keough 2002), and we tested for normally distributed re-
siduals using a Shapiro-Wilk goodness of fit test.

We were concerned that honeybees, which are extreme-
ly common throughout Sydney, might drive our results. To
address this possibility, we also conducted our statistical
analysis of environemental drivers with honeybees
excluded.

Analyses were conducted in JMP Pro 13 (SAS).

Results

Gardens were variable in size ranging from our smallest gar-
den (Rowley street garden) which measured 45 m2 to our
largest garden (White’s Creek garden) at 1373 m2. Mean gar-
den size was 482 m2 ± 90.8.
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Survey results

We photographed 2242 incidents of floral visitation by 23
insect species in community gardens over winter
(Appendices 1 and 2). The floral visitors included a wide
range of insect families, with the most diverse and abundant
family being the hover flies (Syrphidae; Fig. 1, Appendix 1).
At the species level, the honey bee Apis mellifera and the
hover flyMelangyna sp. were by far the most abundant floral
visitors across the study (Fig. 2). Other floral visitors included
native bees, hover flies, other flies, butterflies, moths, true
bugs, wasps and sawflies (Appendix 1).

Community gardens supported a diverse array of exotic
flowering plants (Appendix 2). Gardens contained a mean
11.7 (±0.89) species of flowering plants, with a minimum of
4 and a maximum of 29. All plant species sampled were non-
native to the Sydney Region (Robinson 1991). We observed
71 plant species across 20 plant families. The most common
plant family was Asteraceae (daisy-like) followed by
Lamiaceae (mint) and Brassicaceae (brassicas) (Appendix
2). The three most common plant species were Salvia elegans,
Ocimum basilicum and Cosmos bipinnatus.

Key plant species

Table 1 shows the 10 highest scoring plants on each of our
metrics (normalised degree, visitation density (visitors per
m2), and the total number of gardens). Brassica rapa and
Ocimum basilicum appeared among the top ten highest scor-
ing plants for all three of our metrics, suggestingO. basilicum

and B. rapa are attractive to a variety of floral visitors and are
popular amongst gardeners.

Since honeybees and the syrphid Melangyna sp. were the
most common visitors, we decided to determine which
flowers received the highest visitation rates from each species.
The top three most visited plants for honeybees wereOcimum
basilicum (21% of visits), Lavendula sp (15% of visits) and
Borago officinalis (13% of visits). For Melangyna, Brassica
rapa (20% of visits), Veronica persica (8% of visits) and
Stellaria media (7% of visits) were the most visited plants.

Factors influencing the species richness
and abundance of flower visitors

No variables were rejected as all had VIFs less than 4, and all
residuals were normally distributed.

Flower species richness had a significant positive effect on
flower visitor abundance and. species richness (Fig. 3,
Tables 2 and 3). Flower species density and garden size did
not have a significant effect on visitor abundance or diversity.
These results did not change when Apis meliferra were ex-
cluded from the dataset (Table 4).

Discussion

We identified two key plant species which ranked highly on
all three of our metrics (normalised degree, visitation density,
and the total number of gardens): Ocimum basillicum and
Brassica rapa. Ocimum basillicum (sweet basil) is a popular

Table 1 Top 10 flowers ranked
highest to lowest in three metrics:
normalised degree, visitation rate
and the number of gardens they
were observed in. Species names
in bold had high scores in all three
metrics. Those with an underline
scored highly in two metrics

Rank Species Normalised
degree

Species Visitation
rate

Species Number of
gardens

1 Salvia elegans 0.484 Brassica
rapa

20.67 Ocimum
basilicum

18

2 Ocimum
basilicum

0.475 Brassica
juncea

19.83 Lavandula sp 13

3 Cosmos
bipinnatus

0.444 Salvia
hispanica

19.5 Tropaeolum
majus

12

4 Brassica rapa 0.443 Bidens polisa 17.33 Borago
officinalis

11

5 Eruca vesicaria 0.440 Veronica
persica

17 Rosmarinus
officinalis

11

6 Lobularia
maritima

0.433 Stellaria
media

16 Tanacetum
parthenium

11

7 Plectranthus
caninus

0.403 Ocimum
basilicum

9.27 Brassica rapa 10

8 Salvia
leucantha

0.395 Brassica
oleracea

9 Salvia elegans 10

9 Tanacetum
parthenium

0.393 Lobularia
maritima

8.29 Taraxacum
officinale

8

10 Brassica juncea 0.375 Clematis
terniflora

8 Brassica
oleracea

7
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herb grown for its aromatic leaves. It is very attractive to bees
and has been used to attract pollinators to bell pepper crops
resulting in increased pepper yield (Pereira et al. 2015).
Brassica rapa (field mustard) is commonly grown as a root

vegetable (turnip), for its leaves (eg. Mizuna), and for its seed
oil. Brassica rapa flowers were attractive to a wide variety of
bee and fly species in Saudi Arabia (Shakeel et al. 2018). Both
O. basillicum and B. rapa produce nectar and pollen, although

Fig. 2 Visualisation of insect-flower network showing interactions be-
tween plants (upper boxes) and insects (lower boxes) in all gardens com-
bined. Thewidth of the lines connecting species is scaled to the number of

interactions. Insect orders are identified with the small silhouette symbol.
The six most connected flower species and two most connected insect
species are labelled. The arrows link boxes to species names for clarity.

Fig. 1 Map of the Sydney metropolitan area. Circles show the location of community gardens used in this study. The numbers correspond to the garden
name in the legend. Note that the majority of gardens cluster in the inner city, where back or front yards are generally small or on-existent
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data about the nutritional content of nectar and pollen in these
species is scarce.

Honeybees and Melangyna sp. differed markedly in their
preferred flowers. Some of the preference difference is likely
due to morphological differences in the mouthparts of bees
and flies. Hoverflies have sponging mouthparts which have
difficulty accessing tubular flower such as the O. basillicum
preferred by honeybees. Instead, hoverflies in our study were
generally found on open flowers with easily accessible nec-
taries (e.g. Veronica persica and Stellaria media). These data
suggest that gardeners seeking to target one species or the
other would do well to consider species-specific preferences
when making plant selections. Future research could focus on
how the diversity of floral morphology within a garden im-
pacts the structure of pollination networks and the delivery of
ecosystem services.

Brassicas such as Brassica rapa, Brassica oleracea and
Brassica juncea were key plants in the community gardens in

terms of normalised degree and visitation rates. While the pres-
ence of brassicas was not particularly surprising given their pop-
ularity as a winter crop, the fact that so many were in flower was
unusual because Brassicas are usually harvested before
flowering. The abundance of flowering Brassicas may be indic-
ative of a lower investment in maintenance on the part of the
gardeners. This raises the possibility that relaxed gardener atti-
tudes toward crop management might be beneficial for insect
biodiversity. We suggest that allowing at least some brassicas to
go to flower is an effective strategy for supporting flower visitors.

Thirty percent of the most widely planted species in the
surveyed community gardens also scored highly on our metrics
of insect visitation and/or abundance. This is promising, as it is
suggests that many insect-attractive species are also prized by
gardeners. The overlap of gardener and insect preferences could
result in win-win management decisions since gardeners can
simultaneously cultivate desirable crops while also supporting
the abundance and diversity of flower visiting insects.

Interestingly, plants commonly described as ‘pollinator-
friendly’ like Salvia elegans, Borago officinalis and
Lavandula sp did not score highly on the community-wide
metric of normalised degree and visitor density, despite their
general popularity amongst gardeners. It is possible that these
plants are more attractive to summer-active insects such as
solitary bees than to the fly-dominated winter assemblage.
Salvia elegans, Lavendula sp and Borago officinalis all have
nectaries that are more difficult to access, potentially making
them less-preferred by syrphid flies and other short-tongued
insects. This hypothesis is supported by our honeybee-specific
results which show high honeybee visitation rates on both

Table 2 The results of a general linear mixed model with flower visitor
abundance (including honeybees) as the dependent variables

Term Estimate Std Error t Ratio Prob>|t|

Flower Species Richness 9.21 1.81 5.08 <.0001*

Approximate Garden Size(m2) −0.005 0.031 −0.18 0.86

Flower Species Density −65.28 212.28 −0.31 0.76

Factors significant at the 0.05 level are indicated by an asterisk and bold
text

Fig. 3 The effect of flower
species richness on a the species
richness and b abundance of
flower visitors. Each point
presents the results of a survey
visit to a particular garden. The
shaded areas indicate the 95%
confidence intervals
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Lavendula sp (15% of visits) and Borago officinalis (13% of
visits). Our results suggest that gardeners should be mindful of
species-specific preferences, particularly when selecting
plants for the winter season.

Gardens that had high flower species diversity also support-
ed a high abundance and diversity of flower visitors. Our results
are in agreement with previous studies which have largely iden-
tified local-scale flower diversity and abundance as key factors
determining flower visitor abundance and diversity in urban
environments (Majewska and Altizer 2018; Makinson et al.
2017; Matteson and Langellotto 2010; Pardee and Philpott
2014; Threlfall et al. 2015). Previous work in Sydney commu-
nity gardens found that landscape-scale variables such as the
amount of surrounding green space and the distance to a forest
fragment did not impact the abundance and diversity of flower
visitors during the summer (Makinson et al. 2017). Taken to-
gether with previous studies, our work strongly supports the
simple idea that urban gardeners wishing to attract flower vis-
itors can do so by planting a greater variety of flower species.

Our results highlight the importance of flies as floral visi-
tors in winter; of the 23 insect species we observed, 15 were
flies with the majority (10 species) belonging to the hoverflies
(Syrphidae). This is unsurprising, as flies are commonly the
dominant pollinators in colder climates, such as Arctic
(Elberling and Olesen 1999; Kevan 1972) and alpine regions
(Lefebvre et al. 2014). The role of flies as pollinators has
historically received far less attention than that of bees, despite
the fact that flies are known to visit at least 555 flowering plant
species and are pollinators of at least 100 cultivated plant
species including cacao, onions and mango (Larson, Inouye
and Kevan, unpubl., as cited in (Ssymank et al. 2008).

Hover flies in particular should be encouraged in gardens
as the larvae of species within the subfamily Syrphinae, in-
cluding Melangyna, Betasyrphus, Eupeodes and other com-
mon urban genera are predators of aphids. They can deliver a
double benefit to gardens by providing both pollination and
pest control services. Indeed, three of the syrphid floral visi-
tors observed in our study – Melangyna sp., Betasyrphus
serarius and Eupeodes confrater – have been identified as
biological control agents of aphid populations in Australian
and South-East Asian crops (Bowie 1999; Irshad 2014; Joshi
and Ballal 2013). Further research quantifying the ecosystem
services provided by Syrphidae in particular and flies in gen-
eral could have widespread impacts on urban agriculture.

Our results suggest that urban-adapted flower visitor are
supported by the exotic crop plant species found in Sydney
Community Gardens. These plants might be important re-
sources for winter-active insects, providing nectar and pollen
resources at a time of year when the majority of native
Australian plant species are not actively flowering
(Cunningham et al. 2002; Heard and Hendrikz 1993).
Research in urban areas in Europe has found that the presence
of exotic winter-flowering plant species enables bumblebees
and hoverflies to effectively forage over winter (Salisbury
et al. 2015; Senapathi et al. 2017; Stelzer et al. 2010).

Although we did not compare species richness in our com-
munity gardens to other urban green spaces, we suggest that
community gardens have the potential to be hotspots for urban
insect conservation because of high, year-round flower abun-
dance and diversity, low insecticide use and motivated stake-
holders whose interests naturally align with those of pollinat-
ing insects. Plant assemblages within community gardens can

Table 4 The results of a general
linear mixed model with flower
visitor abundance and diversity
(species richness) as the
dependent variables with
honeybees excluded

Term Estimate Std error t Ratio Prob >│t│
Flower species richness 0.45 0.08 5.58 <.0001*

Approximate Garden Size (m2) −0.001 0.001 −1.03 0.31

Flower species density −9.47 9.51 1.00 0.33

Flower visitor abundance

Term Estimate Std error t Ratio Prob >│t│
Flower species richness 7.1 1.37 5.19 <.0001*

Approximate Garden Size (m2) −0.03 0.02 −1.13 0.27

Flower species density −215.03 164.54 −1.31 0.21

Factors significant at the 0.05 level are indicated by an asterisk

Table 3 The results of a general
linear mixed model with flower
visitor diversity (including
honeybees) as the dependent
variables

Term Estimate Std Error t Ratio Prob>|t|

Flower Species Richness 0.42 0.049 8.56 <.0001*

Approximate Garden Size (m2) −0.0008 0.0018 −0.50 0.62

Flower Species Density −7.68 16.87 −0.46 0.65

Factors significant at the 0.05 level are indicated by an asterisk and bold text
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be easily manipulated – compared to other urban green spaces
like parks – allowing gardeners the freedom to plant with
insect conservation in mind. Here we have developed a tech-
nique for identifying plants that support a variety of insect
flower visitors. Future research is needed to determine the
extent to which pollinator-friendly plantings can impact the
health, reproduction and population growth of flower-visiting
insects.

Appendix 1

Appendix 2

Table 5 All species of floral visitor observed throughout the study
period and the total number of floral visits recorded for each species

Species Family Floral visits

Apis mellifera Apidae 932

Melangyna sp. Syrphidae 896

Betasyrphus serarius Syrphidae 95

Tetragonula carbonaria Apidae 65

Eupeodes confrater Syrphidae 63

Lucilia sp. Calliphoridae 41

Muscidae sp. Muscidae 35

Pieris rapae Pieridae 32

Exoneura sp. Apidae 13

Vespidae sp. Vespidae 13

Pentatomidae sp. Pentatomidae 10

Meliscaeva sp. Syrphidae 8

Drosophila melanogaster Drosophilidae 7

Diptera sp. 6

Eristalinus punctulatus Syrphidae 6

Sphaerophoria macrogaster Syrphidae 5

Syrphidae sp. Syrphidae 3

Tipulidae sp. Tipulidae 3

Eumerus Syphidae 3

Choreutidae sp. Choreutidae 2

Eristalinus aeneus Syrphidae 2

Simosyrphus grandicornis Syrphidae 1

Pergidae sp. Pergidae 1

Table 6 All flowering plant species observed throughout the study
period and the total number of floral visits (if any) recorded

Species Family Floral visits

Brassica rapa Brassicaceae 310

Ocimum basilicum Lamiaceae 269

Lavandula sp. Lamiaceae 150

Borago officinalis Boraginaceae 137

Veronica persica Plantaginaceae 119

Brassica juncea Brassicaceae 119

Lobularia maritima Brassicaceae 116

Salvia elegans Lamiaceae 91

Stellaria media Caryophyllaceae 80

Brassica oleracea Brassicaceae 72

Taraxacum officinale Asteraceae 59

Bidens pilosa Asteraceae 52

Chysanthemum parthenium Asteraceae 48

Eruca vesicaria Brassicaceae 45

Vicia faba Fabaceae 43

Rosmarinus officinalis Lamiaceae 41

Plectranthus caninus Lamiaceae 40

Salvia hispanica Lamiaceae 39

Tropaeolum majus Tropaeolaceae 32

Clematis terniflora Ranunculaceae 32

Brassica oleracea (Kohlrabi) Brassicaceae 26

Brassica oleracea var. sabellica Brassicaceae 25

Cosmos bipinnatus Asteraceae 23

Argyranthemum frutescens Asteraceae 19

Fragaria x annassa Rosaceae 17

Nepeta x faassenii Lamiaceae 16

Calendula officinalis Asteraceae 14

Tagetes erecta Asteraceae 14

Buddleja madagascariensis Scrophulariaceae 14

Malcolmia maritima Brassicaceae 14

Filipendula ulmaria Rosaceae 13

Trifolium repens Fabaceae 12

Brassica oleracea var. alboglabra Brassicaceae 12

Trifolium pratense Fabaceae 11

Osteospermum ecklonis Asteraceae 11

Oxalis spiralis Oxalidaceae 10

Pisum sativum Fabaceae 7

Helianthus annuus Asteraceae 7

Salvia leucantha Lamiaceae 7

Viola tricolor Violaceae 7

Achillea millefolium Asteraceae 7

Solanum nigrum Solanaceae 7

Eruca sativa Brassicaceae 6

Chrysanthemum morifolium Asteraceae 6

Chrysanthemum coronarium Asteraceae 6
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Table 6 (continued)

Species Family Floral visits

Crassula ovata Crassulaceae 6

Argyrathemum frutescens (Pink) Asteraceae 6

Tancetum vulgare Asteraceae 6

Oxalis crassipes rosea Oxalidaceae 4

Jonquil erlicheer Amaryllidaceae 4

Coriandrum sativum Apiaceae 4

Aster frikartii Asteraceae 2

Salvia officinalis Lamiaceae 1

Salvia farinacea Lamiaceae 1

Cosmos sulphureus Asteraceae 1

Pelargonium x hortorum Geraniaceae 1

Myosotis scorpiodes Boraginaceae 1

Solanum lycopersicum Solanaceae 0
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Salvia microphylla Lamiaceae 0

Allium tuberosum Amaryllidaceae 0
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Helianthus tuberosus Asteraceae 0

Salvia dorisiana Lamiaceae 0

Salvia leucantha x Salvia chiapensis Lamiaceae 0

Salvia splendens Lamiaceae 0

Pelargonium inquinans Geraniaceae 0

Papaver rhoeas Papaveraceae 0

Gazania rigens Asteraceae 0

Ribes uva-crispa Grossulariaceae 0

Capsicum annuum Solanaceae 0
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