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R Katja Hogendoorn and her team at the University of Adelaide have
shown that blue banded bees could be a great alternative to European
bumblebees for the Australian greenhouse tomato industry.

Building on research by Melissa Bell in
2002/2003 at the University of Western
Sydney (see Aussie Bee Online Article
9), Katja Hogendoorn has lead a three
year research program on breeding
and using blue banded bees (Amegilla
chlorocyanea) for greenhouse tomato
pollination.

Growing Tomatoes Inside
Greenhouses

Most tomatoes are grown outdoors in
Australia. However, it is becoming
increasingly popular to grow tomatoes
inside enclosed greenhouses. Better
quality tomatoes can be produced in
greenhouses, using much less water and
pesticides. The annual production of
the Australian hydroponic tomato industry is currently worth about Aust$90
million.
One key drawback is that the ﬂowers
of tomato plants grown inside greenhouses must be manually pollinated.
Tomato ﬂowers need a special type of
pollination called buzz pollination. The
pollen of the tomato ﬂower is trapped
inside little capsules and the ﬂower must
be vibrated to release the pollen. Some
bees can perform this trick by ʻbuzzingʼ the ﬂower with their strong ﬂight
muscles. Commercial honeybees (Apis)
cannot perform buzz pollination but other
bees such as Australian blue banded bees
and the European bumblebee are buzz
pollination specialists.

A blue banded bee buzz pollinating a tomato ﬂower. Photo courtesy of Katja Hogendoorn.

There are no European bumblebees
at present on the Australian mainland, so
our greenhouse tomato growers must use
an electric vibration wand tool to pollinate their tomato ﬂowers. This manual
pollination is expensive, costing about
Aust$16,000 per hectare per year.

Bumblebees or Blue Banded
Bees?

The introduction of European bumblebees to the Australian mainland is
opposed by scientists concerned about

the impact these exotic bees could have
on our native fauna and ﬂora. European
bumblebees may also help spread exotic
weeds in our farmland (more details).
So Katja and her team have been researching the possible use of native blue
banded bees as an alternative to European
bumblebees for the greenhouse tomato
industry.
In a three year research program,
the team has developed protocols for
breeding blue banded bees, year round,
in large numbers and has developed
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nectar feeders and transportable nests
for the bees. Furthermore, the team has
demonstrated the excellence of Australian blue banded bees as pollinators of
greenhouse tomatoes.

The Blue Banded Bee
Pollination Experiments

The researchers raised their experimental crops of tomatoes inside a 28m2
greenhouse compartment with glass
windows. There were 12 - 20 actively
foraging female blue banded bees in the
compartment, with mud brick nest blocks
and feeders containing a 50% solution
of Apis honey.
Three different experiments were run
with varying treatments given to each
tomato ﬂower:

EXPERIMENT 1
A single buzz from a blue banded
bee
compared with
A single vibration treatment from an
electric vibration wand

EXPERIMENT 2
One to two buzzes from blue banded
bees
compared with
Three to six buzzes from blue
banded bees

EXPERIMENT 3
Unlimited buzzes from blue banded
bees
compared with
Wand pollination treatment
compared with
No pollination treatment

Pollination Results

Experiment 1: Flowers given a single
buzz by a blue banded bee produced
tomatoes that were 10.9% heavier than
those vibrated with the electric wand.
The blue banded bee pollinated tomatoes
also had signiﬁcantly more seeds than
the wand pollinated tomatoes.
Experiment 2: Flowers given multiple
buzzes by the blue banded bees produced
tomatoes that were 11.2% heavier than
those given only one or two buzzes.

Experiment 3: On average the ﬂowers
that were pollinated by the blue banded
bees produced tomatoes that were 24%
heavier than those pollinated with the
electric wand. And the ﬂowers that were
wand pollinated produced tomatoes that
were signiﬁcantly heavier those that
received no pollination.
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As Good as Bumblebees

Overall, compared with the electric
vibration wand method that is commonly
used in Australian greenhouses today,
these native blue banded bees were
able to improve the tomato yield by
20 to 24%! This result is similar to the
beneﬁt of using European bumblebees
to pollinate greenhouse tomatoes:
reported increases in tomato yield with
bumblebees in overseas studies range
from 18.4% to 28.5%.
Blue banded bees are common
Australian native bee species that are
widespread on the Australian mainland.
They are also potential buzz pollinators
of eggplant and sweet pepper crops.
Given the environmental risks that
would come from importing European
bumblebees to the Australian mainland,
the further development of our native
blue banded bees would be a highly
worthwhile investment for the future of
Australian agriculture!

The Research Team

This research program has been
conducted by the following scientists
and students:
• Prof M Sedgley, Dr M Keller, Dr K
Hogendoorn and S Coventry, University
of Adelaide;
• Dr M Perkins and R Cox, Flinders
University of SA; and
• Prof C Gross, University of New
England.
Five greenhouse tomato industry partners
were also involved in the program:
• International Hydroponics
(Salisbury SA)
• Flavorite (Warragul VIC)
• PʼPetual (Virginia SA)
• Virginia Horticulture Centre (SA)
• Biological Services (Loxton SA)
The program was funded by the
Australian Research Council.

Top: Tomato plants being grown for the
pollination trials. Above: Mud brick nest
blocks for the blue banded bees. Photos
courtesy of Katja Hogendoorn.
The full details of this important pollination
study have been published in the following
scientiﬁc paper:
K Hogendoorn, CL Gross, M Sedgley and
MA Keller (2006) Increased tomato yield
through pollination by native Australian
Amegilla chlorocyanea (Hymenoptera:
Anthophoridae). Journal of Economic
Entomology 99(3), 828-833.

For more information on the Adelaide
blue banded bee project, contact
Katja Hogendoorn:
Phone: 08 8303 6555; Email:
katja.hogendoorn@adelaide.edu.au
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