The European honey bee
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exotic floral plantings

by Lena Alice Schmidt

The European honey bee
(Apis mellifera)
High-quality and diverse floral resources are
required throughout the year to support honey
bee populations and therefore secure the delivery
of vital pollination services in agroecosystems.
Protein-rich pollen is key to bee nutrition and
colony viability. A varied diet in the form of diverse
pollen sources from multiple plant species ensures
bee health and longevity, by providing the different
types and amounts of amino acids required for
growth and reproduction.
Yet in many agricultural landscapes, crops typically
flower for only a short period, limiting floral resource
availability and diversity (Figure 1B). Additionally, the
recent bushfires combined with widespread drought
have further reduced floral resource availability in
native habitats surrounding agricultural areas.
The protection and enhancement of natural habitats
that provide floral resources is an increasingly
promoted strategy that aims to support pollinator
health and thereby promote pollination service
delivery to target crops within agroecosystems.

Establishing plots of flowering herbaceous plants
is a prominent example of a strategy used to
enhance floral resource availability, and such floral
enhancements have been studied considerably over
the last decade in Europe and the United States.
But despite this increasingly common approach,
relatively little is known about the extent to which
honey bees exploit and benefit from the floral
resources associated with floral enhancements in
Australia, and how the importance of these extra
resources varies throughout the year.
There is also almost nothing known about the
suitability of Australian native plants for onfarm alternate floral resources, as all currently
commercially available seed mixes comprise nonnative species.

Knowing this knowledge gap existed, this project answered
a series of key questions about how the European honey
bee uses native and exotic floral enhancements.
•

What non-crop floral resources are used by
European honey bees and how does
this change throughout the year?

•

What are the key plant species used outside
the crop flowering season?

•

Do European honey bees preferentially forage
for pollen from native or exotic plant species?

In the process of answering these questions, the
project assessed pollen collected from honey bee
hives. Foraging preferences and diets of honey bees
were compared between flower plots comprising a
native plant mixture, developed in collaboration with
Greening Australia, and a commercially available
exotic seed mix. The project further determined
seasonal flowering patterns to identify any floral
resource gaps.

A field study was undertaken between August 2019 and
November 2020 on the Hawkesbury campus of Western
Sydney University, NSW, and on Shields Orchard at Bilpin, NSW.
Four replicate experimental alternate floral
resource plots were established in August and
September 2019 on the Hawkesbury campus. Each
replicate consisted of a ‘native’ floral plot (Figure
1B), comprising 23 perennial plant species native to
Cumberland Plain Woodland in the Sydney region,
and an ‘exotic’ floral plot, sown with 23 annual
exotic (Northern Hemisphere) plant species from
a commercially available seed mix (Mr Fothergill’s
Bee & Butterfly Flower Mixed Seeds) (Table 1).
Based on previous observations, the native species
flower successively throughout the year, cover a
wide range of floral traits and provide nectar and
pollen resources that attract a wide range of insect
pollinators. Each plot was 5 x 15 m in size and
separated by 5 m, with two rows of six apple trees
in between strips. Honey bee hives were placed
within 50 m of each alternate floral resource plot,
separated by at least 200 m. Given their lifecycle,
exotic plant species had to be re-sown in late winter
(August 2020).
Figure 1. (Top) A characteristic floral resource-poor apple orchard in Bilpin, NSW. (Bottom) A floral strip comprising
herbaceous plant species local to the Sydney region, associated with the endemic, critically endangered Cumberland
Plain Woodland prolifically flowering and comprising diverse floral traits.

Additionally, two replicate experimental alternate
floral resource plots, consisting of a native and
an exotic floral plot, were established on Shields
Orchard along with honey bee hives.
To assess flower numbers and flowering phenology,
flower counts were undertaken monthly. Pollen
traps were placed at hive entrances one day per
month (8am-4pm) to collect pollen balls from
bees (Figure 2). At the Hawkesbury campus, pollen
collection was undertaken between December
2019 and November 2020, and at Shields Orchard
between September 2019 and February 2020.
Through DNA extraction, plant species identity
and diversity within pollen balls was identified.
Botanical voucher specimens and leaf samples
for DNA barcoding were collected from all plant
species to create a reference database.

Native floral plots consistently had more species in flower, with longer
flowering durations, throughout the year (Table 1). Plants in exotic
floral plots produced more flowers in autumn and winter, though from
fewer species, and left a floral resource gap during most of spring.
The diverse suite of perennial native plant species
was found to play a vital role in filling resources
gaps, increasing availability and diversity of nectar
and pollen resources. Floral resource use by honey
bees changed across seasons, with spring seeing
the highest species diversity in pollen brought back
to hives. Native floral strips provided important
resources throughout the year, especially during
spring, while exotic floral strips provided resources
for honey bees during winter.

Additionally, honey bees collected pollen from
ornamental plants found on properties adjacent
to study sites. Observational studies confirmed
the results from pollen DNA barcoding and further
showed that in late summer and early autumn,
honey bees visited native floral plots more
frequently than exotic floral plots.

However, Australian plant species from surrounding
native bushland were also frequently visited by
honey bees during the colder months and across
the year, highlighting the importance of native
remnant vegetation in year-round floral resource
supply to support pollinator populations.
Figure 2. Pollen balls collected off European honey
bees via pollen traps highlighting differences in pollen
species diversity.

Year-round, persistent provisioning of diverse floral resources
(pollen and nectar) is vital to ensuring a stable and nutritionally
adequate diet for honey bees across all life stages.
This study highlighted that a combined approach
is needed to fill resource gaps within resourcepoor cropping systems, including the retention
and restoration of native vegetation, but also
supplementation with exotic and ornamental
plants. It showed that extra floral resources
provided are used by honey bees not only during
colder months, when fewer plants in the wider
landscape are in flower, but especially during

spring. During this time, honey bees were found
to visit crop flowers, alternate floral resource
plots, native bushland and ornamental plants on
surrounding properties.
Diversity is key – not only for pollen forage by bees
but also for nectar supply, as observational studies
showed that honey bees rely on apple trees as well
as native and exotic floral plots for nectar supplies.

Table 1.
Floral calendar illustrating flowering phenologies for (A) 22 native herbaceous perennial plant species (native strips)
and (B) 20 exotic herbaceous annual plant species (exotic strips). *August no data were available for this time, as exotic
floral strips, comprising annual species, were re-sown. N. insignis and P. tanacetifolia only germinated in exotic strips
following re-sowing.

B – Exotic floral strip
Summer
Dec
Agastache mexicana blue

A – Native floral strip
Summer

Autumn

Winter

Borago officinalis

Spring

Species name
Dec
Arthropodium sp. B
Calotis cuneifolia
Calotis lappulacea
Chrysocephalum apiculatum
Convolvulus erubescens
Coronidium scorpioides
Craspedia variabilis
Dianella longifolia
Geranium solanderi
Goodenia paniculata
Hypericum gramineum
Linum marginale
Murdannia graminea
Plectranthus parviflorus
Podolepis jaceoides
Rhodanthe anthemoides
Senecio quadridentatus
Senna barronfieldii
Viola betonicifolia
Vittadinia cuneata
Wahlenbergia communis
Wahlenbergia gracilis

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Autumn

Winter

Spring

Species name

Bupleurum rotundifolium
Calendula officinalis
Centaurea cyanus
Coreopsis lanceolata
Cosmos bipinnatus
Echinacea purpurea
Eschscholzia californica
Gaillardia aristata
Linaria maroccna
Lobularia maritima
Monarda citriodora
Nemophila insignis

*

Nepeta cataria
Nigella damescena
Oenothera pallida
Phacelia tanacetifolia
Ratibida columnaris
Tagetes patula

*

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

This research showed that honey bees rely on a wide range
of plant species as forage, with the set of species used
changing across seasons.
The following strategies can be implemented by
beekeepers to improve honey bees’ diets.
•

Provide a range of extra floral resources (both
pollen and nectar) in cropping systems for
honey bees to forage on throughout the year.
This includes retaining and restoring native
vegetation on and surrounding farms, while
also supplementing planted areas with exotic
plant species to fill resource gaps during winter.

•

Establish plant species that produce flowers
of different colours, shapes and sizes. The
wider the suite of plant species, the more likely
they are to be complementary in terms of their
nutritional properties and flowering times,
which is important for filling resource gaps.
Remember – diversity is key!

•

Optimise extra floral resources for sustainable
pollination service delivery by honey bees and
other wild insects. This can be achieved by
establishing plant species local to the specific
region. These species have inherent benefits in
terms of resource provision, habitat restoration
and the associated increases in biodiversity
within agricultural landscapes. Additionally,
native plant species may survive better than
exotic plant species in agricultural settings
under high temperatures and often low rainfall,
as they are adapted to these conditions.

•

Retain other flowering species on-farm or in
its surroundings, even if the flowering season
overlaps with that of the crop. This is vital to
ensuring honey bees have a diverse diet at
all times.
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