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It is these indirect benefits of the research, development 
and extension investment, so easily overlooked, that 
often have the furthest-reaching impact. For example, 
a methodology developed to assess the density of feral 
bees in the environment, funded through a previous 
AgriFutures Australia investment, has been used with 
great effect to monitor the Asian honey bee incursion 
in and around Cairns. The Sydney bee lab was able 
to show the population that expanded from Cairns 
almost certainly descended from a single colony that 
arrived in 2007. The lab also showed subsequent 
excursions in Townsville and Darwin (now eradicated) 
were unrelated to the Cairns population. Similarly, the 
lab has helped industry determine whether intercepted 
bees come from one or several colonies, and whether 
they are of African origin. This capacity is a direct 
derivative of projects funded by the Australian Research 
Council (ARC). It is impossible to predict the long-term 
implications of some of our research investments – both 
curiosity-driven research funded by the ARC, or applied 
research funded by AgriFutures Australia. They are 
complementary.

Similarly, it gives me great pleasure to work alongside 
the diverse and competent team on the Advisory Panel 
for the AgriFutures Honey Bee & Pollination Program. 
The Panel brings together a group of people from all 
corners of the honey and pollination industry. This 
allows us, as a team, to recognise emerging threats and 
opportunities, and solicit research to create applied 
solutions to real-life issues. Guided by our five-year 
AgriFutures Honey Bee & Pollination Program Strategic 
RD&E Plan (2020-2025), we can identify a problem, look 
for an explanation and find a solution to the issues our 
beekeepers are dealing within their apiaries and in their 
operating environment.

On a personal level, I am both humbled and excited 
to hear about the challenges facing my fellow Panel 
members. Across Australia, we have disasters unfolding, 
with floods and fires. We have Panel members who are 
directly affected by these events. It is very grounding to 
talk to someone who is dealing with these challenges 
in their own business and community. While it is not the 
role of the AgriFutures Honey Bee & Pollination Program 
to offer crisis-related industry support, if we can better 
understand the impacts of our changing environment, 
we can potentially help beekeepers minimise the social 
and business impacts of these challenging events.

As a researcher, there is nothing more fulfilling than 
working on applied research projects that address 
industry problems alongside those who will most 
benefit from the outcomes. Building and maintaining 
connections to people on the ground, who demonstrate 
immense competence, offers a different perspective to 
a purely academic approach. It keeps you grounded and 
reminds you that the big, knotty problems we are trying 
to tackle often have a sociological component to them – 
a people component we need always to be conscious of.

I would like to thank AgriFutures Australia for the 
opportunity to chair the Advisory Panel and help guide 
this critical RD&E investment on behalf of Australia’s 
beekeepers.

My association with AgriFutures Australia and the 
former Rural Industries Research and Development 
Corporation (RIRDC) goes back more than 40 years; 
both as a former Advisory Panel member in the days 
of RIRDC and as a beneficiary of numerous funding 
grants as a researcher and PhD student.

Effective research is crucial for industry to survive 
and thrive. One of the things I have learned during 
my research career, working with research teams 
across Asia, Africa and America, is the importance 
of having a good balance of academic and applied 
research, carried out by competent research teams 
with a diverse range of backgrounds, knowledge 
and skillsets. Collaboration that embraces 
diversity allows for truly innovative solutions to 
the challenges our beekeepers face daily, whether 
from climate change, pest and disease incursions, 
or the practicalities of increasing fuel prices and 
constrained access to native floral resources. When 
diverse teams are created, individuals within the 
teams have the opportunity to learn from each other. 
And those learnings can go on to be applied outside 
the immediate problem at hand.

AgriFutures Honey Bee &  
Pollination Program

Prof. Ben Oldroyd 
Chair 
AgriFutures Honey Bee & Pollination Advisory Panel

Welcome to the annual 
AgriFutures Honey Bee & 
Pollination Program RD&E 
Snapshot, my first as the Chair of 
the Program’s Advisory Panel.
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the Manager, Research

Message from  
the Panel Chair

The Plan outlines six key objectives and each of our 
RD&E investments must address one or more of these 
objectives. It is reassuring, looking across the breadth 
of R&D activities covered in this Snapshot, to see such 
a comprehensive investment addressing the key issues 
Australia’s beekeepers face on a daily basis.

Identifying and developing new technologies to improve 
hive performance is one of the key objectives of the 
Strategic RD&E Plan. Several projects are looking to 
technology to solve a range of industry challenges. The 
recent completion of one of our Industry Development 
Grant projects, undertaken by Associate Professor Alan 
Dorin from Monash University, resulted in the development 
of multi-point monitoring technology, which could 
improve pollination outcomes and increase crop yields 
and product quality. This impressive monitoring system 
offers an invaluable insight into the natural tendencies 
and preferences of honey bees in undercover cropping 
situations, and has attracted the attention of some of 
Australia’s largest berry producers.

During the past 12 months, we have invested in several new 
projects that seek to improve the productivity of our bees and 
the health of our hives – another key objective of the current 
Strategic RD&E Plan. Projects such as ‘Setting honey bee 
nutrition minimum requirements and toxicity for Australian bee 
stock’ will ultimately lead to a healthier and more productive 
honey bee and pollination industry.

Similarly, we remain vigilant about pest incursions and reducing 
the incidence and impact of pests and diseases. Exciting 
progress has been made towards a cost-effective, user-friendly 
and robust portable device that could provide rapid and 
accurate American foulbrood (AFB) test results in the field.  

We continue to invest in research to better understand the 
complex relationship between Australia’s unique native 
flora and the honey bee, not only in terms of the health and 
productivity of our bees, but also the medicinal properties 
of a range of hive products, including honey, pollen and 
propolis. Building on knowledge gained from overseas studies, 
an exciting new project is assessing the neuroprotective 
compositions of the eastern Australian monofloral honey. 

Our Industry Development Grants continue to be a fulfilling 
and flexible initiative within the Program. These grants allow 
us to respond quickly to a diverse range of industry needs and 
build the leadership, skills and knowledge needed to assure the 
ongoing resilience of the honey bee and pollination industries in 
Australia. As you read about the new grant recipients we have 
funded this year, I am sure you will be as excited as I am about 
the potential these projects offer the industry. 

In this year’s Snapshot, we are again excited to showcase 
important work being done alongside the AgriFutures Honey 
Bee & Pollination Program, such as the Honey Bee Genetic 
Improvement Program (Plan Bee). The program has recently 
produced a ‘Getting started with genetic selection’ guide to 
complement the ‘Plan Bee Breeding Manual’.  And in October 
2021, the AgriFutures National Rural Issues Program released a 
report on biosecurity sensing technologies for select small and 
emerging industries. The report identified the key technologies 
that have the potential to protect Australia’s honey bee and 
pollination industry from biosecurity threats.

Currently, Australian native bee honey production has an 
estimated industry value of less than $1 million. By 2030, 
however, this value is expected to increase to $3-5 million, 
with native bee honey retailing for $200-450 per kilogram. 
We share a high-level overview of the Australian Native Bee 
Strategic RD&E Plan (2022-2027) and take a look at a project 
that investigated the bioactive content of Australian stingless 
bee honey.

Finally, it is a pleasure to welcome Professor Ben Oldroyd onto 
our Advisory Panel this year. His leadership and guidance as 
Chair will be much appreciated as we enter the final years of 
the current Strategic RD&E Plan. Ben’s wealth of experience 
from both a practical beekeeping perspective and his years 
of research into honey bee genetics offer an invaluable 
opportunity the Program is fortunate to be able to harness.

Our focus is to ensure we deliver for commercial beekeepers. 
We prioritise and make recommendations for RD&E investment 
that will benefit the industry and ensure it is positioned strongly 
for growth and prosperity. The combination of adaptable 
beekeepers and innovative research means the future looks 
bright for Australia’s honey bee and pollination industry.

As we approach the midway point 
of the five year AgriFutures Honey 
Bee & Pollination Program Strategic 
RD&E Plan (2020-2025), which 
guides the investment of our R&D 
levy allocation, it is thrilling to 
witness the scope and diversity of 
the projects it is enabling. 
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Regional communities and the broader Australian 
economy depend on profitable farms and rural 
industries. We know there is a clear link between 
economic prosperity and our capacity for innovation 
and uptake of new technology. Rural industries 
that are well placed to adopt new ideas and use 
technology to create productivity benefits establish 
their competitive advantage and are structured for 
sustainable growth. 

It’s within this context that AgriFutures Australia 
invests in research, innovation and learning 
initiatives that enhance the profitability and 
sustainability of our agricultural sector. AgriFutures 
Australia supports rural industries that do not have 
an industry-specific Research and Development 
Corporation (RDC) with a research and development 
(R&D) investment.

One of these is the honey bee and pollination 
industry. The AgriFutures Honey Bee & Pollination 
Program invests in research, development and 
extension (RD&E) activities to ensure a productive, 
sustainable and more profitable Australian 
beekeeping industry, and to support the pollination 
of Australia’s horticultural and agricultural crops. 

The industry’s investment in RD&E will be critical 
in helping the Australian agricultural sector hit its 
shared goal of $100 billion in farm gate value by 
2030.

Enabling a sustainable 
and profitable Australian 
beekeeping industry

AgriFutures 
Honey Bee 
& Pollination 
Program 

About your levy
A Strategic RD&E Plan to 
guide investment

The AgriFutures Honey Bee & Pollination Program manages 
investment of the R&D component of the honey levy. The 
honey levy was first introduced in 1962. Honey that is 
produced in Australia and sold, exported or used in the 
production of other goods attracts a levy and export charge. 
The levy is set at 4.6 cents/kilogram, with 1.5 cents devoted 
to R&D (Figure 1). Commercial beekeepers who produce 
more than 1,500 kilograms of honey in a calendar year are 
liable to pay the levy.

AgriFutures Australia receives the R&D levy allocation to 
invest in line with the industry objectives of the Honey Bee 
& Pollination Program’s Strategic RD&E Plan. AgriFutures 
Australia also receives matching funding from the Australian 
Government*, allocated to the Program at 50 cents per dollar 
of the Program’s eligible expenditure. The total Program 
budget comprises of the levy, Commonwealth matching 
funding and third-party contributions (if applicable). 

*AgriFutures Australia receives matching funding from the Australian 
Government, calculated under the Primary Industries Research and Development 
Act. Subject to some limitations, this Commonwealth matching funding is capped 
at the lesser of 50% of eligible expenditure or 0.5% of industry gross value of 
production (GVP). Industry GVP is calculated on the aggregate of all AgriFutures 
Australia levied industries.

AgriFutures Australia R&D Allocation

Cents collected per kilogram sold

Total
4.6c/kg sold

Emergency Plant Pest Response2.7 

Research & Development1.5

National Residue Testing0.3

Plant Health Australia0.1

Figure 1:  
Levy explanation
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In late 2020, the Honey Bee & Pollination Program launched 
its Strategic RD&E Plan (2020-2025), which guides 
investment and focuses on six objectives to deliver research 
outcomes to benefit the whole industry:

Objective 1: Identify and develop technology 
for improved hive performance.

Objective 2: Increase capacity within research 
community and future industry leaders.

Objective 3: Improve understanding of  
nutrition best practice and disease interaction.

Objective 4: Improve understanding of 
the benefits of honey and develop chain 
traceability.

Objective 5: Improve understanding of 
pollination strategies that impact crop yields 
and improve hive health. 

Objective 6: Improve understanding of floral 
resources as assets for the Australian honey  
bee industry.

The Strategic RD&E Plan was developed in consultation 
with key stakeholders, industry representatives and 
members of the Honey Bee & Pollination Advisory Panel. 
Preparation of the Plan involved discussing the current and 
future issues facing the industry, and the role of RD&E in 
addressing these issues. 

The consultation process highlighted a number of 
roadblocks to growth and development for the industry. 
Of these impediments, those that can be addressed 
with targeted RD&E have shaped AgriFutures Australia’s 
investment priorities for 2020-2025. While not every 
problem raised can be addressed through RD&E, these 
priorities help the Program deliver high impact, far-reaching 
benefits to the honey bee and pollination industries. 

Each research project funded by the Program must address 
one or more of the objectives defined in the Strategic RD&E 
Plan. It is the Advisory Panel’s responsibility to ensure these 
objectives are considered and addressed when making 
investment recommendations. For more information 
about the Program, publications and to sign up for regular 
updates, visit agrifutures.com.au/honey-bee.

A
griFutures H

oney Bee &
 Pollination Program
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Advisory  
Panel

The AgriFutures Honey Bee & Pollination 
Program Advisory Panel consists of industry 
experts who meet regularly to determine 
research, development and extension 
(RD&E) priorities and make investment 
recommendations. Advisory Panel members 
are each appointed for a three-year term.

AgriFutures Honey Bee &  
Pollination Program

Dr Diana Leemon    
(Deputy Chair)

Prof. Ben Oldroyd     
(Chair)

Annelies McGaw 
(Manager, Research)

Diana is a business owner of Myco-Vation 
where she acts as a research advisor and 
consultant. Over the past 20 years, she 
has conducted and led research projects 
across a range of livestock industries 
including honey bees. Diana has been an 
amateur beekeeper since 1997 and has 
been associated with small hive beetle 
(SHB) research, almost since it arrived 
in Queensland in 2002. Diana joined the 
AgriFutures Honey Bee & Pollination 
Advisory Panel in 2017.

Ben started keeping bees when he was 
nine. He started his career as a quantitative 
geneticist, working on the practical 
problems of bee breeding during his 
PhD at the University of Sydney and then 
Agriculture Victoria. He investigated the 
population genetics of Africanised bees 
in central America before returning to 
Australia to work at La Trobe University. An 
expert on Asian honey bees, Ben has also 
explored honey bees in South Africa and 
Australian native bees. He is particularly 
interested in the mechanisms by which bee 
colonies maintain social cohesion. Ben has 
undertaken numerous AgriFutures Australia 
projects and contributed to building 
Australia’s honey bee research capacity by 
mentoring students and young researchers. 
He received the Goodacre Memorial Award 
in 2018, recognising his service to the 
Australian beekeeping industry.

Annelies joined AgriFutures Australia 
during November 2018 as Manager, 
Research overseeing AgriFutures Honey 
Bee & Pollination, Thoroughbred Horses, 
and Pasture Seeds Programs. Prior to 
AgriFutures Australia, Annelies worked 
in natural resources, giving her a sound 
knowledge of native floral resources. 
Annelies held positions at the Australian 
Pesticides and Veterinary Medicines 
Authority (APVMA) in the Pesticides 
Registration Division for 10 years and 
was a pasture agronomist prior to this. 
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Neil Bingley 

Dr Rob Manning 

Ashley Zamek
(Observer)

Steve Fuller 

Jonathan Monson 

Neil Bingley, with his brother, David and 
son, Brett, manage 2000 hives across 
the south-eastern quarter of NSW 
(occasionally extending into Victoria). 
A professional beekeeper since 1980, 
Neil is always looking to innovate. He 
has extensive industry involvement, 
as President and Executive of the 
NSW Apiarists’ Association (NSWAA) 
and NSWAA’s Southern Tableland’s 
branch, has been an Executive Member 
of the Australian Honey Bee Industry 
Council (AHBIC) and received the Keith 
McIlvride Memorial Award in 2014. Neil 
looks forward to offering a commercial 
beekeeping perspective to the Advisory 
Panel and working to ensure RD&E 
has clear and practical outcomes for 
Australian beekeepers.

Rob is an independent consultant and 
former research scientist for the Western 
Australian Department of Primary 
Industries and Regional Development 
(DPIRD). During the past 27 years, his 
research career highlights include: 
evaluating the WA queen bee breeding 
program, surveying pollens for their fatty 
acid profiles, testing fatty-acid-enhanced 
feedstuffs to improve bee nutrition, and 
investigating WA honeys for antimicrobial 
activity. In his role on the Panel, Rob is 
keen to explore bee nutrition, pollination 
and food production, and the drone side 
of queen bee breeding. Rob has been 
awarded: the Goodacre Memorial Award, 
the Best Innovation or Invention Award 
(WA Government) and the Inventors Award 
(Karragullen Field Day). 

Ashley is the Research and Development 
Manager of the Pollination Fund, part of 
the Hort Frontiers strategic partnership 
initiative at Hort Innovation. Ashley works 
with the 35 industries Hort Innovation 
represents, to address the need to create 
a sustainable and resilient Australian 
horticultural sector through improved 
crop pollination services and pollinator 
options. Ashley was appointed to the 
AgriFutures Honey Bee & Pollination 
Advisory Panel in 2017. 

Steve has worked in the honey bee industry 
for over 40 years. With his brother Wayne 
they run Bee Services in northern NSW, 
producing organic honey and pollinating 
fruit, berries and nuts across the north 
coast. Steve is a member of the Crop 
Pollination Association of Australia and is 
the current President of the north coast 
branch of the NSW Apiarists Association. 
He is passionate about educating people 
about the benefits of bees and their 
importance in the food chain. Steve wants 
to share his knowledge to advance the 
industry and see an increased appreciation 
of the industry. He believes if industry 
and researchers work together practical 
research outcomes will be delivered to 
address industry challenges.

Jonathan is a fourth generation beekeeper 
from Victoria. Monsons Honey and 
Pollination is one of the largest pollinators 
globally, coordinating over 110,000 hives 
annually. Pollination is a major part of 
the business, with a particular focus 
on almonds. Jonathan spent the 2010 
season beekeeping in Canada, pollinating 
blueberries and experiencing varroa mite 
first hand. He has travelled to the United 
States on multiple occasions, meeting 
beekeepers, growers and researchers, 
discussing challenges facing the honey 
bee industry. Jonathan would like to 
see further research into nutrition, 
supplementary feeding, and queen 
breeding. He wants people to understand 
bees are one of the key foundations in the 
food production chain — if the bees are 
healthy, the industry is healthy.
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Bee Tech Challenge seeks 
solutions to secure a 
brighter future for our bees

Bee Tech C
hallenge seeks solutions to secure a brighter future for our bees
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The catastrophic impact of the 2019-20 Black 
Summer bushfires, compounded by massive hive 
losses during the 2021 flood crisis in northern New 
South Wales, has severely compromised Australia’s 
$147 million honey production industry, with 
potentially devastating implications for the nation’s 
agricultural sectors and food security resources. 

Faced with this challenge and the urgent need to support 
beekeepers, AgriFutures Australia identified that technology 
could play a role in rebuilding hive numbers and securing the 
future of an industry vital to Australia’s agricultural prosperity.

Technology has become an increasingly critical component 
in the war against globally declining bee populations, 
and earlier this year AgriFutures Australia launched the 
inaugural Bee Tech Challenge.

The Bee Tech Challenge sought applications from startups 
and entrepreneurs with ready-for-market products that 
meet the needs of the honey bee and pollination industry 
in the key areas of hive health, biosecurity, hive safety, and 
bushfire protection and preparedness. Applications closed 
in April and the following finalists were announced on 
Friday, 6 May:

• Andrew Thompson, APIS Solutions

• Sam Yeats, Beemate

• Omar Anwar, CRC for Honey Bee Products Limited 

• Simon Mildren, Hivekeepers 

• Simon Burt, LB Agtech 

• Darren Bainbridge, Myapiary 

• Joel Kuperholz, Purple Hive.

The finalists will showcase and pitch their technology to key 
industry stakeholders at the 4th Australian Bee Congress, in 
Sydney from Wednesday, 8 June to Saturday, 11 June 2022. 

AgriFutures Honey Bee & Pollination Program Manager, 
Annelies McGaw said she hoped the innovative approach 
would have a lasting impact across the board. 

“It is our goal that the Bee Tech Challenge’s novel approach 
in identifying ready-to-go technology will have a positive 
impact not only on our honey bee businesses, but the 
broader agricultural sector,” she said.

“The honey bee industry does a lot more than provide us 
with honey and beeswax products. Pollination services 
provided through honey bees are essential to our $14.2 
billion horticultural and cropping industries. 

“Without a strong national colony of bees, we will see a 
number of drastic flow-on effects to our nation’s food supply, 
ultimately leading to decreased yields for producers and 
increased food prices for consumers.”

Three winners will be determined based on the most 
innovative and relevant solutions for the beekeeping 
industry. The successful trio will receive complimentary 
tickets to evokeAG. 2023, taking place on 21-22 February 
2023 in Adelaide, where they can network with attendees 
including global leaders, investors and agrifood innovators. 
The winners will also receive ongoing promotion and support 
from AgriFutures Australia.

The Australian Honey Bee Industry Council (AHBIC) is 
hosting the 4th Australian Bee Congress, and Executive 
Member Therese Kershaw said she hoped the Bee Tech 
Challenge would signify a turning point for the sector’s 
recovery plans.

“The Bee Tech Challenge is the first of its kind in Australia. 
The drought, bushfires and floods that have affected so 
much of our country over the last few years have been felt 
right across our industry,” she said.

“Opportunities like the Bee Tech Challenge are an integral 
component of our approach to bring our industry back 
together and build a stronger, more resilient future.

“To be able to touch, feel and view these innovations at the 
Congress will be invaluable. The winners will be selected 
by the producers, businesses and organisations who need 
it the most and who will ultimately be the ones to reap the 
benefits of the implementation of these new technologies.”

The AgriFutures Honey Bee & Pollination Program received 
a grant from the Australian Government’s Department of 
Agriculture, Water and the Environment to support the 
industry’s recovery following the 2019-20 bushfires. The Bee 
Tech Challenge is being delivered as part of this grant.

For more information, visit agrifutures.com.au/bee-tech-
challenge

The drought, bushfires and floods that have affected 
so much of our country over the last few years have 
been felt right across our industry. Opportunities like 
the Bee Tech Challenge are an integral component 
of our approach to bring our industry back together 
and build a stronger, more resilient future.”
Therese Kershaw, AHBIC Executive Member

“

1313

https://agrifutures.com.au/bee-tech-challenge/
https://agrifutures.com.au/bee-tech-challenge/


AgriFutures Honey Bee &  
Pollination Program

* This program is supported by the Department of Agriculture, Water and 
the Environment, through funding from the Australian Government. 

Research 
projects

Objective 1 
 

Identify and develop technology  
for improved hive performance

Objective 2 
 

Increase capacity within research 
community and future industry leaders

Objective 3 
 

Improve understanding of nutrition 
best practice and disease interaction

Objective 4 
 

Improve understanding of the 
benefits of honey and develop  
chain traceability

Objective 5 
 

Improve understanding of  
pollination strategies that impact  
crop yields and improve hive health

Objective 6 
 

Improve understanding of floral 
resources as assets for the  
Australian honey bee industry

For more information on all current and  
completed projects funded by the AgriFutures 
Honey Bee & Pollination Program please visit 
agrifutures.com.au/honey-bee
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Extension Snapshot

Objective Project number Project title Start date Finish date Principal  
investigator

Research  
organisation

Objective 1 PRJ-012993 Industry Development Grant: Multi-point honey 
bee monitoring in glasshouses and polytunnels

20/10/2020 19/11/2021 Alan Dorin Monash University

PRO-015528 Industry Development Grant: Development  
of an AFB LAMP test

4/11/2021 29/1/2023 Travis Beddoe La Trobe University

PRO-015531 Industry Development Grant: Development  
of 4G-connected weigh stations for 
commercial beehives

4/11/2021 2/3/2023 Aidan Whitby University of NSW

Objective 2 PRO-015533 Industry Development Grant: The Australian 
Propolis Project

4/11/2021 2/3/2023 Jessica Berry Hive & Wellness Australia  
Pty Ltd

PRO-015532 Industry Development Grant: Australian Bee 
Congress scholarships

4/11/2021 14/11/2022 Australian Honey Bee  
Industry Council

PRO-013069 Australian Honey Bee Industry Levied  
Research Compendium

14/7/2021 14/10/2022 Dr Cooper 
Schouten

Southern Cross University

PRJ-012974 Industry Development Grant: Governance  
and administration studies

8/10/2020 25/6/2021 Dr Cooper 
Schouten

Southern Cross University

Objective 3 PRJ-012214 Improving chalkbrood disease protection in hon-
ey bee colonies using probiotics and prebiotics

1/9/2020 15/6/2023 Murali Naydu University of Canberra

PRO-013153 Setting honey bee nutrition minimum require-
ments and toxicity for Australian bee stock

28/2/2022 26/6/2025 Julia Grassl University of  
Western Australia

PRO-013090 Feeding strategies for sugar syrup and protein 
supplements, and their implications on hive 
strength and performance, with a focus on  
financial costs and benefits

9/1/2022 9/5/2026 Madlen Kratz NSW DPI

Objective 4 PRJ-010879 Increasing the value of Australian honey  
as a health food

2/7/2018 4/4/2023 Dr Nural Cokcetin University of  
Technology Sydney

PRJ-012227 Composition of Australian honey 1/7/2020 31/8/2022 Jamie Ayton NSW DPI

PRO-015527 Industry Development Grant: Neuroprotective 
compositions of the eastern Australian  
monofloral honey

4/11/2021 29/1/2023 Dr Trong Tan University of the  
Sunshine Coast

Objective 5 PRJ-012975 Industry Development Grant: The palatability 
and utilisation of protein supplements

28/10/2020 15/10/2021 Madlen Kratz NSW DPI

PRO-013057 Clover4Bees pilot study 2/1/2022 31/10/2022 Richard Hayes NSW DPI

Objective 6 PRO-013155 Review of the security of tenure on public lands 30/6/2021 13/4/2022 Bridget Phelan King & Wood Mallesons

PRJ-012781 Industry Development Grant: Understanding 
floral resource use of native versus exotic floral 
enhancements by the European honey bee

11/6/2020 30/6/2021 Lena Schmidt Western Sydney  
University

Promoting the  
Importance  
of Honey Bees*

PRJ-012242 Preliminary investigations into new 
opportunities for the production of premium 
and medicinal honey

24/6/2020 15/6/2021 Dr Kevin Foster University of  
Western Australia 

PRJ-012208 Diagnostics for American foulbrood in honey bees 1/9/2020 30/6/2023 Julia Grassl CRC for Honey Bee Products

Rural Research and  
Development for Profit*

Honey Bee Genetic Improvement Program 
(Plan Bee)

1/2/2020 30/6/2023 Multiple Multiple

National Rural Issues PRO-015260 Biosecurity sensing technologies for select 
small and emerging industries

10/6/2021 19/12/2021 KPMG Australia

Native Bees PRO-015277 Australian Native Bee Strategic RD&E Plan 
(2022-2027)

10/6/2021 1/10/2021 Dr Olivia  
Reynolds

Susentom

PRJ-012494 Optimising bioactive content of Australian 
stingless bee honey

1/6/2020 30/5/2021 Dr Mary  
Fletcher

The University of  
Queensland

Research projects
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AgriFutures Honey Bee &  
Pollination Program

Objective 1
Projects

Industry Development Grant: Multi-point honey 
bee monitoring in glasshouses and polytunnels

Industry Development Grant: Development of an AFB LAMP test

Industry Development Grant: Development of 
4G-connected weigh stations for commercial beehives

Identify and  
develop technology 
for improved hive 
performance

O
bjective 1

Photo: Malika Ratnayake



Background

This Industry Development Grant funded the 
equipment needed to construct the first prototype 
multi-point polytunnel honey bee sensing array. 
The technology will enable apiarists and growers 
to track honey bee pollination within a glasshouse 
or polytunnel by establishing an array of digital 
monitoring points.

This system collects site-specific data, which 
supports tailored recommendations to apiarists and 
growers about solutions to pollination problems faced 
on specific sites, to maintain the health and wellbeing 
of honey bees pollinating at those sites.

This technology facilitates a move away from 
(semi) protected cropping environments, which are 
hostile and poorly designed from the perspective 
of foraging insects, towards the creation of spaces 
that meet the environmental needs of honey bees 
required for pollination.

To date, the movement of pollinator species such as 
bees within cropping environments has largely been left 
unmonitored – as long as the crop yield is acceptable, little 
thought is given to the impact the cropping environment 
has on bees’ foraging capabilities. Subsequentially, 
environments may be too hot, too sparse, or even too 
navigationally challenging for honey bees, stressing the 
bees and resulting in poor pollination and sub-optimal 
crop yields. The first step in managing such impacts is to 
acquire detailed, accurate data. 

Traditional monitoring techniques are labour intensive and 
provide only superficial data on insect–flower visitation 
patterns. Multi-point monitoring technology allows users 
to assess how effectively bees move and pollinate crops 
within industrial settings, such as glasshouses and 
polytunnels.

The technology developed in this project created high-
resolution spatiotemporal data on individual insects 
and species. Through this data, users can assess how 
effectively a variety of insect pollinators move within the 
production setting, to answer questions relating to the 
following factors:

•  Hive numbers and pollination efficacy: How strong is 
the foraging in specific polytunnel regions? Are more 
bees required in a region for effective pollination? How 
long do bees spend on flowers? How successfully do 
bees navigate?

•  The suitability of specific species, such as bees, as 
pollinators for particular crops in particular regions 
and climates: Are pollinators visiting the crops, 
or do they prefer nearby, unmanaged weeds and 
wildflowers?

•  Insect activity levels: Do pollinators behave like 
healthy foragers, or are they sluggish, confused, 
disoriented, heat stressed?

Snapshot

PRJ-012993

Principal Investigator:  Alan Dorin
Organisation:  Monash University

20/10/2020

19/11/2021

Identify and develop technology  
for improved hive performance

Commenced

Completed

Objective 1  

Industry Development Grant: 
Multi-point honey bee monitoring 
in glasshouses and polytunnels

For more information about this project, visit 
agrifutures.com.au/honey-bee-pollination

2022 Research, Development and 
Extension Snapshot

Research approach 

 
The Industry Development Grant funded the equipment 
needed to construct the first prototype multi-point 
polytunnel honey bee sensing array. The devices were 
constructed from off-the-shelf components and were 
based on a Raspberry Pi single-board computer with 
Raspberry Pi camera extension board and portable 
power supplies.

The array was trialled in situ at Sunny Ridge berry farm 
at Boneo, Victoria, during the 2020-21 berry season. 
It was used to monitor honey bee (and other insect) 
activity for six days during peak pollination, for five 
hours each day, across nine simultaneous locations 
within a large polytunnel. 

The project team originally proposed six-point monitoring, 
but managed to extend the system to nine points in order 
to get better crop coverage. 

Data was collected along the edges of the polytunnel 
and within its centre. Analysis was carried out to 
identify the following traits of insect movement in the 
polytunnel throughout a day and at different locations 
within the tunnel:

•  pollinator (insect) abundance

•  flower visitation patterns (inter-flower movement)

•  flower visitation times (time spent on each flower 
by individual species)

•  flower visit count (number of individual flower 
visits by specific species)

•  honey bee foraging behaviour (speeds, tendencies to 
follow rows, tendencies to change direction etc.)

Outcomes and implications 

 
Portable, independently powered units of the multi-point 
system captured video data at each location within a 
polytunnel, which was analysed offline using artificial 
intelligence (AI), deep learning and image processing 
techniques to track multiple honey bees simultaneously 
within a site-sequence (instead of sequentially as was 
the case previously). This is required for the multi-point 
units to ensure the large amount of data collected can be 
processed in a practical amount of time.

Automated AI-based flower recognition (previously 
conducted manually) was implemented for strawberry 
crops as a test case. The insect recognition AI was trained 
to recognise a small number of common insect varieties 
found on the strawberry crop, in addition to honey bees, 
including wasps, butterflies, moths and hoverflies. The 

system derived statistics on honey bee flower visitation, 
insect movement, insect decision making and flower 
pollination. 

Further work is required to better handle preliminary AI-
based detection ‘at the edge’ by processing directly on the 
single-board computers, and then to automate the upload 
of the semi-processed data to cloud services for complete 
processing. 

The low-cost, high-performance technology proved suitable 
for undercover cropping applications requiring insect 
pollination, such as glasshouses and polytunnels. This 
is a first step in digitally monitoring the impact of hostile 
cropping environments on insect pollinator behaviour. In 
this way, specific recommendations can be generated for 
new horticultural spaces, which will place the requirements 
front and centre, alongside the requirements of plants and 
growers, and provide data to support the recommendations. 

The multi-point system takes the guesswork out of 
pollination management under different growing scenarios, 
for different crops and for different climates. The monitoring 
system has the potential to improve pollination outcomes 
by several percentage points, increase crop yields and 
improve product quality, by helping us understand the 
natural tendencies and preferences of honey bees and 
other insect pollinators.

Since carrying out initial trials with Sunny Ridge, the project 
team has received specific interest from Costa Group (berry 
division), Berries Australia, and the Australian Blueberry 
Growers Association (ABGA) to further the approach beyond 
the trial stage. Costa Group and ABGA have committed 
funds and in-kind support as part of an ARC Linkage grant 
proposal with the lead investigator and a national team 
including three universities and CSIRO, aimed at improving 
pollination of blueberry crops by honey bees.

Acknowledgements 

 
Alan wishes to acknowledge the financial support of ARC 
Discovery Project 160100161 and the Monash-Bosch 
AgTech Launch Pad Seed fund; Assoc. Prof. Adrian Dyer (RMIT 
University) and Dr Scarlett Howard (Deakin University) for 
valuable supervision and research contributions. 

Thanks also to student Malika Ratnayake, who wrote the 
software, constructed the hardware, implemented the 
insect tracking system, installed it and tested it as part of 
his PhD studies in the Faculty of Information Technology, 
Department of Data Science and AI, Computational and 
Collective Intelligence Group at Monash University. 

Lastly, thank you to Sunny Ridge berry farm at Boneo, 
Victoria, for supporting the project and providing locations 
to test the multi-point and original single-point honeybee 
tracking systems.
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Background

The objective of this project is to validate, under field 
conditions, the newly developed AFB-LAMP assay for 
the early detection of the American foulbrood (AFB) 
causative agent, Paenibacillus larvae.

American foulbrood (AFB), caused by the bacteria 
P. larvae, is one of the most economically important 
bacterial infections impacting apiary management 
worldwide. P. larvae infect hives regardless of their 
health status, impacting both strong and weak colonies. 
These gram-positive, spore-forming bacteria, in which 
the spores are the only infectious form, are difficult 
to destroy. The bacterial spores are highly resistant to 
freezing and high temperatures, and can remain viable 
for more than 50 years. 

American foulbrood is a notifiable disease in 
Australia and beekeepers must destroy colonies that 
test positive for the disease, and burn or sterilise 
equipment through an approved means. Best 
management beekeeping practices, which prevent the 
spread of infective spores between hives, are currently 
the only way to manage the disease.

Early detection is critical to prevent the spread of 
disease within a hive or apiary, but also to inform 
apiary management decisions, such as moving loads 
of bees to a new location. Confirmation diagnosis of a 
suspected infected larva (larval smear) is performed 
at an accredited laboratory, and turn-around time can 
be days to weeks, depending on the time of year and 
workload of the laboratory. In addition to time factors, 
larval smears are performed on a ‘per larvae’ basis, with 
each smear costing in the order of $50. If several larvae 
from several colonies are suspected of being infected 
with the bacterial disease, the cost associated with 
detection and delayed turn-around time for results is 
prohibitive both from a financial and time-sensitive 
management standpoint.

Rapid and accurate identification of P. larvae infection 
in-field would provide beekeepers with a cost-effective 
tool to reduce the spread of AFB within and between 
apiaries and inform apiary management strategies.

Objectives

PRJ-015528

Principal Investigator:  Travis Beddoe
Organisation:  La Trobe University

4/11/2021

20/1/2023

Identify and develop technology  
for improved hive performance

Commenced

Due for completion 

Objective 1  

Industry Development 
Grant: Development of an 
AFB LAMP test

For more information about this project, visit 
agrifutures.com.au/honey-bee-pollination

2022 Research, Development and 
Extension Snapshot

Research approach 

 
The project team has developed a cost-effective, 
field-deployable assay based on loop-mediated 
isothermal amplification (LAMP) technology to detect 
P. larvae; termed ‘AFB-LAMP’. 

Loop-mediated isothermal amplification offers an 
ideal diagnostic tool due to its rapidity (<15 minutes), 
robustness, high sensitivity and specificity to identify 
target nucleic acids. Our AFB-LAMP assay is very specific 
and highly sensitive (detects <10–10 ng/µl).

To perform the AFB-LAMP assay, a single honey bee is 
homogenised in a test tube with ball bearings and buffer. 
An aliquot of the lysised bee solution is placed into tube 
containing all the necessary reagents to amplify and 
detect AFB. This tube is placed into a heat block set at  
65°C, which allows the DNA polymerase to amplify any AFB 
nucleic acid within the sample. The detection of amplified 
AFB nucleic acid is done by binding of fluorescence, which 
will occur within 20 minutes. Theoretically, the whole 
procedure can be performed in the field.

During this project, the team will validate the AFB-LAMP 
assay in the field by performing the assay across several 
apiaries and at amateur beekeeper society meetings, at 
which beekeepers will larval samples for testing.

Confirmation of infection with AFB currently requires a larval smear performed at an accredited laboratory, which can be time 
consuming and costly where multiple hives are suspected to be infected.

Implications 

 
The ability to detect AFB pathogens using a rapid in-field 
test method will be a breakthrough in allowing beekeepers 
to limit their losses due to AFB infection. The assay has 
the potential to inform local treatment decisions for 
the management of bee health in real time. This may 
help identify infections before clinical symptoms occur, 
leading to earlier treatment and reduced spread. Also, this 
technology can be rapidly applied to other pathogens and 
other associated areas that have a negative impact on the 
honey bee industry.

 

Acknowledgements 

 
Travis would like to acknowledge GeneWorks, with whom 
he is pioneering the use of LAMP technology for improved 
biosecurity across Australia’s agricultural sectors.
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PRJ-015531

Industry Development 
Grant: Development of 
4G-connected weigh stations 
for commercial beehives

Identify and develop technology  
for improved hive performance

Objective 1  

Background

Australian beekeepers invest a significant amount of 
time travelling to apiary sites to inspect hives for general 
health, production levels and readiness for harvest. Often, 
commercial beekeepers can drive thousands of kilometres 
a week to check their hives. With more than 1800 
commercial beekeepers across Australia, this amounts to 
a significant amount of time, fuel, and carbon emissions.

This work is part of a fourth-year honours project through 
the University of NSW (UNSW). It aims to use relatively 
affordable ‘off-the-shelf’ technology to create a durable, 
ergonomic and effective product that is suitable for 
Australian conditions, and that allows beekeepers to 
monitor the weight of their hives remotely.

This project aims to develop technology that allows 
beekeepers to monitor the weight of their hives 
remotely, via a smartphone application. Although 
similar technology already exists, current options 
are expensive, difficult to use, have significant 
re-occurring fees and have not been developed 
specifically for the Australian market. 

Objectives

Principal Investigator:  Aidan Whitby
Organisation:  University of NSW

4/11/2021

2/3/2023

Commenced

Due for completion 

For more information about this project, visit 
agrifutures.com.au/honey-bee-pollination

2022 Research, Development and 
Extension Snapshot

O
bjective 1

Research approach Acknowledgements

The project has started with an in-depth study exploring 
inefficiencies in commercial beekeeping operations, from 
a fairly broad perspective. This exploration will be followed 
by additional research that looks to develop insights into 
what key stakeholders would require to ensure a remote 
monitoring tool, such as that envisaged by the researcher, 
would require to be successful. 

To date, the primary research has included three 
interviews, a ‘day-in-the-life’ activity, and an inventory 
exploration. 

Following the investigative phase, further work will 
include prototyping, manufacturing samples, user 
interface development for the smartphone application, an 
extensive design process, and in-field testing to ensure 
the product meets the market expectations outlined early 
in the project. 

Manufacturing and marketing of the resulting product is 
expected to occur outside the boundaries of the Industry 
Development Grant.

Expected outcomes and implications 

 
The expected outcomes from this project include the 
development of an appropriate product that meets 
stakeholders’ needs under a commercial beekeeping 
environment, including the development of a suitable 
app that clearly and simply displays all the relevant 
information. 

Key insights discovered during the primary and 
secondary research phases of the project could also 
reveal opportunities to develop other ‘remote’ hive 
management tools.

Having access to an affordable remote management 
tool that allows beekeepers to monitor the weight 
(and associated health and productivity) of their hives 
will increase the efficiencies and reduce the inputs 
(including time, labour, fuel and vehicle repairs and 
maintenance) associated with apiary management.

Thanks go to Dr Doug Somerville, the project’s technical 
supervisor, who has assisted the project with access 
to his apiary and as an interviewee. Thanks are also 
extended to staff in the Faculty of Art, Design and 
Architecture at UNSW.
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within research 
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Increase capacity within 
research community and 
future leaders

Objective 2  

Industry Development Grant: 
The Australian Propolis Project

PRJ-015527 

4/11/2021 

2/3/2023

Commenced

Due for completion 

Principal Investigator:  Jessica Berry
Organisation:  Hive & Wellness Australia 

The objective of this project is to modify and trial 
hive supers, built to meet Australian biosecurity 
standards, to increase the production and facilitate 
simplified extraction of commercial quantities of 
Australian propolis.  Investigations will include 
measuring total volumes of propolis produced 
from the modified supers. These will be assessed 
alongside propolis mats, to compare suitability and 
potential volumes of raw material produced. The trials 
will occur in key production regions that yield potent 
propolis, which have already been identified over the 
duration of the Australian Propolis Project.  

The project will also finalise the publication of an 
Australian Propolis Handbook, which will include 
key information, production recommendations and 
quality assurance (QA) guidelines for producing, 
harvesting, extracting, storing and delivering high-
quality propolis to meet market requirements.

Objectives

Background

Worldwide, there is a variety of regions with well-established 
propolis industries. Used in traditional medicines, dietary 
supplements and cosmetics, the demand for authentic 
propolis is growing – particularly for product sourced from 
pristine environments, such as Australia. However, no 
Australian commercial propolis industry currently exists, with 
only small-scale, inconsistent production occurring.

The Australian Propolis Project started following the release 
of a comprehensive 2019 AgriFutures Australia report, 
Australian propolis market and production potential, by 
Michael Clarke. Off the back of this report, Hive & Wellness 
Australia (HWA) carried out investigations (AgriFutures 
Australia project PRJ-012995) to further qualify the potential 
of propolis as an additional source of income for Australian 
beekeepers. This investigation resulted in preliminary 
research, led by the University of the Sunshine Coast (USC) 
Honey Lab in conjunction with HWA, to quantify the yield, 
antioxidant and phenolic content of Australian propolis. 

A key insight from the previous project was that collecting and 
harvesting propolis from the hive is too labour intensive. The 
need to create production efficiencies specific to Australia, 
while maintaining colony health and honey production, was 
identified. This will be vital to improving production and 
achieving the commercial volumes required to successfully 
establish an Australian propolis industry. 

Propolis collection mats are a simple, low-impact production 
method. However, the volume of raw material produced is 
low and harvesting is cumbersome, rendering this technique 
commercially unviable.

Commercial-scale international production processes, 
such as Brazil’s modified honey super, offer a potential for 
increased propolis production and an improved method of 
harvesting and extraction. The latest stage of this project 
will expand on existing research and facilitate crucial 
commercial production and processing trials, utilising 
successful international methods and optimising them to 
suit Australian conditions.

For more information about this project, visit 
agrifutures.com.au/honey-bee-pollination

2022 Research, Development and 
Extension Snapshot

Research approach 

 
A modified honey super, developed in Brazil, is claimed 
to encourage the production of propolis by honey bees 
and ease the harvesting and extraction process. The 
system is said to ensure a purer product and higher 
per kilogram pricing to beekeepers. Average propolis 
production for this method is 60 g per hive every eight 
days during the peak season. This equates to 600 g per 
season, per hive, in southern Brazil.

This project will explore the most effective design and 
launch a fleet of modified supers to enable dual honey 
and propolis production. These boxes will be designed 
in line with Australian biosecurity standards and 
distributed to commercial-scale beekeepers across 
Australia already known to be capable of producing 
potent propolis.
 
 

Expected outcomes and implications 

 
Currently, propolis mats are the only production method 
readily available for Australian beekeepers looking to 
extract propolis from their hives. Outputs from these 
mats are not viable enough to successfully build 
volumes of commercial inventory to make it worthwhile 
for beekeepers to produce propolis, or for companies 
to process and pack the harvested product. 

The development of a tried-and-tested, alternative 
production method would allow for ease of production 
and extraction to achieve commercial quantities of 
propolis. The project will also map averages of raw 
material produced to provide a clearer understanding 
of potential volumes, to help forecast future crops, 
pursue sales and drive demand for an Australian 
propolis product. 

Sales of propolis in Australia are reported to be in 
excess of $20 million, and Australian beekeepers 
could widely benefit by supplying this market with a 
competitive advantage stemming from our natural 
environment and some of healthiest honey bee 
populations in the world.

Delivery of the educational Australian Propolis 
Handbook, upon completion of the project, will 
support the industry in generating further commercial 
production proficiencies. This resource will raise 
awareness and has the potential to attract more 

producers by introducing propolis production as 
a diverse new business option for beekeepers to 
implement within their existing operations. 

Additionally, previous research1 indicates the presence 
of bioactive propolis can improve colony health and 
resilience. The report implies that, for optimum bee 
immunity, old propolis needs to be replaced by fresh 
propolis every year in order to maintain its biological 
activity to protect the bees. On the basis of this 
research, the project team expects the modified 
supers developed during this project will play a role 
in maintaining and improving overall hive health. 
Observations pertaining to this will also be documented 
and delivered in the final report. 

Related research 

 
This project builds on and extends the outcomes of a 
previous AgriFutures Australia project, PRJ-012995 The 
Australian Propolis Project. To read that final report, 
visit https://www.agrifutures.com.au/australian-
propolis-project.

Clarke, M. (2019). Australian propolis market and 
production potential. AgriFutures Australia. https://
www.agrifutures.com.au/product/australian-propolis-
market-and-production-potential/
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Background

The Australian Honey Bee Industry Council (AHBIC) 
is organising the 4th Australian Bee Congress, to be 
held in Sydney, NSW, from 8-11 June 2022. 

This Industry Development Grant is supporting five 
scholarships for successful recipients to attend 
the Congress. During promotion of the initiative, 
AHBIC encouraged any industry participants, up-
and-coming leaders, students and early career 
researchers to apply. The grant will prioritise 
applicants who would not necessarily be able to 
attend without this financial assistance. At the time 
of writing, applications closed however AHBIC had yet 
to confirm who would receive the scholarships.

AHBIC is the peak industry body for the honey bee and 
pollination industry. Members of the AHBIC Executive are 
passionate industry advocates. Most are also beekeepers. 
One of AHBIC’s objectives is to assist and promote the 
upskilling of young, or new, leadership talent within the 
honey bee and pollination industry.

The intent of this scholarship program is to provide 
opportunities for the growth and development of future 
honey bee industry leaders who may otherwise not have the 
means to attend an industry event of this scope and scale.

Snapshot

PRJ-015532

Organisation:  Australian Honey Bee  
Industry Council

4/11/2021

14/11/2022

Commenced

Due for completion

Objective 2  

Increase capacity within 
research community and 
future leaders
Industry Development  
Grant: Australian Bee  
Congress scholarships

For more information about the  
Australian Honey Bee Industry Council,  
visit honeybee.org.au

292022 Research, Development and 
Extension Snapshot

The scholarships 

 
Five scholarships will be offered to applicants on the basis 
of the following criteria:

•  Beekeeping experience or relevant expertise

•  Relevant training already undertaken (e.g. on-the-job, 
courses, leadership training)

•  Existing industry connections (e.g. membership 
of state peak bodies) and any activities 
undertaken to contribute to the industry beyond 
their own paid positions

•  A demonstrated or potential leadership talent.

Applications closed on 14 April 2022. Applicants were 
required to explain how the scholarship would enable them 
to attend the Congress, and why they would not be able 
to attend without the scholarship’s support. They needed 
to outline why attending the conference is important to 
them and indicate what they hoped to gain from attending. 
If applicants were employed, they required the support of 
their employer to attend the Congress.

Each of the five  scholarship includes:

•  Complimentary conference registration  
($530 – early bird registration)

•  A $300 cash grant to assist with transport and 
accommodation expenses

•  An invitation to a dedicated stand-up breakfast 
at the Congress for scholarship recipients to 
network with each other and members of the AHBIC 
Executive, presidents of the state associations 
and members of the AgriFutures Honey Bee and 
Pollination Advisory Panel.

The five scholarship recipients will be allocated a 
champion at the Congress to provide support as needed.

 The scholarship program and the call for applications was 
promoted through:

•  Congress website, Facebook page, and other social 
media platforms

•  AgriFutures Australia website, social media channels, 
news items and industry newsletter

•  AHBIC newsletter – a reach of 3500 readers

•  AHBIC member bodies.

The AgriFutures Honey Bee and Pollination Advisory 
Panel is the financial contributor of the Congress 
scholarships. A scholarship program selection 
committee was formed to select the successful 
recipients, and included representatives from:

•  AHBIC

•  AgriFutures Australia

•  Congress sub-committee.

Successful scholarship recipients will be required to 
provide a report outlining their experience at  
the Congress. 
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However, findings from RD&E projects funded during the 
early years of the levy that were not digitised have become 
increasingly difficult to access. In consultation with industry, 
the AgriFutures Honey Bee & Pollination Advisory Panel 
identified that a compendium of honey bee research funded 
under the levy was needed. 

Dr Cooper Schouten, lecturer and program manager of 
the Bees for Sustainable Livelihoods Research Group at 
Southern Cross University, has compiled the valuable RD&E 
investments undertaken, dating back to the inception of the 
Honey Industry Act in 1962. The compendium details the 
major findings from projects investigating pests and disease, 
nutrition, genetic improvement, resources, pollination, off-
farm issues, and communication and extension. 

“We have drawn together the information in an easy-to-
read format to help apiarists, industry participants and the 
general public understand the diversity, breadth and purpose 
of the research undertaken, the outcomes of each project, 
the implications for the industry, and the key benefits for 
commercial apiarists,” explained Dr Schouten. 

There is much deliberation about the successful introduction 
of the European honey bee (1) into Australia, but most 
sources agree that in March 1822, Captain John Wallis 

brought seven hives to Sydney on the Isabella, a merchant 
ship that transported convicts from England. In 1831, more 
hives arrived aboard the Phoenix, and later on the John. Dr 
Thomas Braidwood Wilson of Hobart managed these hives 
and achieved success in multiplying and distributing colonies 
throughout the European settlements. 

In addition to the original black bee (Apis mellifera mellifera), 
other subspecies were later introduced from Italy (Apis 
mellifera ligustica) and Yugoslavia (Apis mellifera carnica). 

“Given the abundance and unique diversity of Australian 
honey and pollen flora, and the milder climate compared 
with Europe and North America, the environment was 
highly conducive to beekeeping and honey production, and 
subsequent bee businesses proliferated,” Dr Schouten said. 

“Honey bees have been an integral part of the Australian 
economy for the past 200 years; not only in terms of honey 
production, but as a provider of livelihoods and pollination 
services for agriculture and horticulture.” 

This has especially been the case since 1962, when 
commercial beekeepers started paying the honey levy. 

AgriFutures Australia Research Manager Annelies McGaw 
noted that in the six decades since the introduction of 

For six decades, Australia’s commercial beekeepers have  
contributed to industry-focused research, development and 
extension (RD&E) needs through the honey levy. Since the levy  
was established in 1962, honey bee and pollination RD&E has 
contributed to strong biosecurity performance and policy 
support, increased honey production in the face of declining of 
floral resource availability, progress in repositioning Australian 
honey as a high-value health product, and strong growth in the 
demand for, and income earned from, pollination services.
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the honey levy, there has been a 10-fold increase in the 
recreational beekeeping sector, and the average number 
of hives managed by a commercial beekeeper has almost 
doubled, from 156 in 1962 to 299 in 2018. One study 
(2014-15) estimated the economic value of Australian 
managed and wild honey bee pollinators to be $14.2 billion. 
A later study found honey produced by commercial and 
recreational beekeepers in 2019 was worth $257.6 million. 

“The Australian honey bee industry now supports more 
than 1800 highly skilled commercial beekeepers and about 
531,000 commercially managed hives that can deliver paid 
pollination services,” Ms McGaw said. 

On average, annual honey production (commercial and 
recreational) in Australia is 37,000 tonnes. In a typical year, 
70% of Australian honey is produced from native flora.

“The Australian beekeeping industry has proven to be 
highly resilient during the past 200 years and has a 
favourable outlook for its products and services, yet 
the realisation of the opportunities will not be without 
challenges, and change is required to manage declining 
floral resources and climate change,” cautioned Ms McGaw.

“The Australian honey bee industry should be 
congratulated for its foresight and commitment to the 
RD&E that continues to ensure the resilience and growth 
of this vital agricultural industry.”

Acknowledgements 

 
The development of this compendium was funded by the 
honey levy and matching contributions from the Australian 
Government, and is an addition to AgriFutures Australia’s 
diverse range of research publications. It forms part of 
the AgriFutures Honey Bee & Pollination Program, which 
aims to ensure a productive, sustainable and profitable 
beekeeping industry, and secure the pollination of 
Australia’s horticultural and agricultural crops.

Boosting capacity to ensure 
industry longevity

The AgriFutures Honey Bee and Pollination Program 
Industry Development Grants offer a flexible funding 
channel that enable a quick response to industry 
needs, such as increasing capacity within the research 
community.

Dr Cooper Schouten, lecturer and program manager of 
the Bees for Sustainable Livelihoods Research Group 
at Southern Cross University, was a 2020 Industry 
Development Grant recipient. He used the grant to 
bolster his governance and administrative expertise.

Dr Schouten said he was attracted to the grant 
because of the flexibility it offered.

“It’s rare to have access to funding that can be used for 
such a wide range of activities, where the recipient is 
encouraged to explore a project of interest or develop 
professional skills that will benefit their career 
development and others in the industry,” he said.

“The grant provides a reasonable amount of money to 
achieve something meaningful.”

Having enrolled in Certificate IV in Procurement & 
Contracting through TAFE NSW and a Certificate 
in Governance and Risk Management through the 
Governance Institute, Dr Schouten said he hoped to 
use the skills gained to make a positive contribution to 
the Australian beekeeping industry.

“I am really keen to do more in the Australian honey 
bee industry, particularly in the research, extension 
and education space,” he said.

“I hope the skills I learn will help me lead effective 
research, extension and education programs across 
the industry, ensuring the projects delivered have 
impact for beekeepers in terms of profitability 
and productivity, and increasing the resilience and 
sustainability of their beekeeping businesses.”
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3
Projects

Improving chalkbrood disease protection in honey 
bee colonies using probiotics and prebiotics

Setting honey bee nutrition minimum 
requirements and toxicity for Australian bee stock

Feeding strategies for sugar syrup and protein 
supplements, and their implications on hive strength and 
performance, with a focus on financial costs and benefits

O
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Improve understanding 
of nutrition best practice 
and disease interaction



Improving chalkbrood disease 
protection in honey bee colonies 
using probiotics and prebiotics

Background

The objective of this project is to develop 
prebiotics (food for bees that promote the growth 
of beneficial microorganisms in their gut) and 
probiotics (a beneficial microbe fed to bees) 
against chalkbrood, to protect colonies and help 
them recover more quickly from disease.

European honey bees in Australia are under threat from 
diseases such as chalkbrood, European foulbrood and 
American foulbrood. Protecting apiaries from disease is 
an essential part of commercial beekeeping. The viability 
and the future sustainability of the Australian honey bee 
industry depends on controlling important bee diseases, 
such as chalkbrood. 

The use of chemicals to manage diseases in commercial 
hives is restricted and regulated in Australia. Control of 
bee diseases in Australia is far less chemical-dependent 
than in overseas beekeeping operations, which means 
Australian honey contains fewer chemical contaminants 
than honey derived from most other parts of the world. As 
such Australian honey is promoted as ‘clean and green’. 

Australian researchers are developing alternative non-
chemical methods to control diseases in apiaries, such 
as breeding disease resistant bees – a goal shared by 
beekeeping industries worldwide to reduce the use of 
chemicals in the food supply chain. However this has had 
limited success.

In past projects the research team has explored the 
European honey bee microbiome, and isolated and 
characterised Australian honey bee gut bacteria. An earlier 
project, funded by the AgriFutures Honey Bee & Pollination 
Program, monitored the variation of bee gut bacteria in 
relation to the seasons and environmental factors (e.g. 
rainfall). The group now has significant knowledge about 
the nature of Australian honey bee gut bacteria and a 
collection of Australian chalkbrood-inhibiting bacteria 
isolated from the gut of nurse honeybees.

Objectives

PRJ-012214

Principal Investigator:  Murali Naydu
Organisation:  University of Canberra

1/9/2020

15/6/2023

Commenced

Due for completion 

Improve understanding of nutrition  
best practice and disease interaction

Objective 3  
O
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Research approach and progress 

 
In early 2021, the project team chose three bacterial 
strains it will use for field probiotic experiments, having 
shown they had the major characteristics to be used as a 
probiotic. The strains are:

•  Environmental bacteria from Australian honey bee 
guts; either Bacillus pumilus or Bacillus megaterium

•  Core bacteria from Australian honey bee guts; either 
Lactobacillus johnsonii or Bifidobacterium asteroids

•  Australian biocontrol Pseudomonas strain AN5 
isolated from Cowra soils.

Selection of the three strains has enabled progression 
to the next stage in the research, being feeding 
experiments to determine uptake of these probiotic 
inoculums by honey bees.

Further, honey samples obtained from 15 different sites 
with different floral resources were tested for their ability 
to suppress the chalkbrood pathogen in vitro. The tests 
showed there is variation in the abilities of the honeys 
to suppress the chalkbrood pathogen in vitro. There was 
moderate suppression of chalkbrood observed with a few 
honeys such as spotted gum and stringybark, while a few 
also showed weak inhibition of chalkbrood. However, the 
majority of honey samples were not able to suppress the 
chalkbrood pathogen in vitro. Further work will determine 
the gluconic acid concentration of these honeys.

For prebiotic feeding experiments, the project team 
identified a more accurate measurement of the 
concentration of gluconic acid that honey bees feed 
on would be required. Two colonies were fed differing 
concentrations of gluconic acid solution, and the rate 
of uptake was measured using a hive feeder that had 
graduations. Generally, concentrations below 15% 
gluconic acid were taken up readily by honey bees at a 
similar rate to the sugar solution control. Gluconic acid 
supplemented at this level will be used in field prebiotic 
experiments, to confirm whether hygienic behaviour in 
bees can be stimulated by feeding sugar supplemented 
with gluconic acid.

Expected outcomes and implications 

 
Chalkbrood is a major disease of honey bees in Australia. 
This fungal disease causes significant losses. Detecting 
and protecting apiaries from disease is essential in 
commercial beekeeping, but apiarists currently have no 
effective control options. Previous research indicates 
gut intestinal microbiota play several important roles 
in honey bees. Microbes contribute to food digestion, 
produce essential vitamins and help prevent potentially 
harmful pathogens from colonising the gut. However, 
the precise contributions of many non-pathogenic 
microorganisms to the overall health of a honey bee 
colony is still being elucidated. 

The development of prebiotics and probiotics as a 
chemical-free management tool has the potential to 
protect European honey bee colonies against chalkbrood, 
and help them recover more quickly from chalkbrood 
disease. This will maintain the reputation of Australian hive 
products as ‘clean and green’. Healthier bee populations 
will increase productivity and offer protection against 
future challenges (e.g. the arrival of the Varroa mite).

Related research 

 
This project builds on the knowledge and experience 
gained through previous projects, including PRJ-010825 
Probiotic development for bees: analysing gut bacteria 
in healthy bees and PRJ-000571 Biological control of 
chalkbrood by anti-fungal bacterial symbionts of bees.



Setting honey bee nutrition 
minimum requirements and 
toxicity for Australian bee stock

Background

This project aims to build on the existing knowledge 
regarding the nutritional composition of pollen and 
the minimum nutritional requirements of honey 
bees during the larval stage in a working hive. 
Specifically, the project will: 

•  establish the amino acid, vitamin and mineral 
composition of commonly used artificial 
protein supplements and marri pollen

•  establish minimum thresholds of essential 
amino acids, minerals and vitamins in 
developing larvae 

•  test and measure newly established minimum 
nutrient levels in the field.

Managed honey bees (Apis mellifera) in Australia are bred 
primarily for honey production or pollination services, 
and often are forced to function for extended periods 
in monofloral environments, where their complete 
nutritional needs may not be adequately met. As such, 
managed honey bee colonies are increasingly dependent 
on supplementary feeding to compensate for insufficient 
floral resources year round.

Honey production and pollination businesses in Australia 
are increasing in size, and beekeeping is an intensive and 
stressful operation for bee colonies compared with the 
past. Like top athletes, managed honey bees are required 
to perform at previously inconceivable levels. Consequently, 
the nutritional requirements of managed honey bees have 
evolved over the years – yet the understanding of these 
evolving requirements has not kept pace.

In nature, honey bees rely on nectar as a source of energy 
and pollen as a source of protein. Protein is critical for 
building up colonies for pollination and honey production. 
However, the contribution of protein to bee health, 
particularly as a component of supplementary feeding 
regimes, is not well understood. Specifically, the industry 
requires up-to-date information about the nutritional 
requirements of bees under prolonged stress or that cannot 
access sufficient high-quality, natural floral resources, 
above and beyond supplying sugar and water. The first step 
is to understand the minimum dietary requirements and 
potential levels of toxicity of specific nutrients, to ensure 
supplementary feeds sustain bee health and do not pose 
any health risks. 

By combining the existing knowledge of the nutritional 
content of pollen with cutting-edge technology, this 
project will redefine the nutritional requirements 
of managed honey bees in Australia and assess the 
nutritional composition of floral sources, pollen and protein 
supplements. By fine-tuning the dietary requirements of 
healthy colonies, beekeepers can make more informed 
choices when managing their hives for pollination and 
honey production.

Objectives

PRJ-013153

28/2/2022

26/6/2025

Commenced

Due for completion

Improve understanding of nutrition  
best practice and disease interaction

Objective 3  

Principal Investigator:  Julia Grassl
Organisation:  University of Western Australia
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Research approach 

This project will combine existing knowledge 
(through literature research) with state-of the-art 
chromatography and mass spectrometry to establish 
the amino acid, vitamin and mineral composition of 
artificial protein supplements.

The established compositions will be used to test 
minimum and maximum levels of individual amino 
acids, minerals and vitamins on developing larvae. 
The development and health of emerging honey bees 
depends on optimal nutrition. We will feed the larvae 
in specifically designed feeding boxes and measure 
brood development, survival, bee weight, bee weight 
gain over seven days and hypopharyngeal gland 
development with established methods. Finally, the 
optimal concentrations of nutrients in working hives 
will be ‘stress tested’ under field conditions.

O
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Outcomes and implications 

 
The key outcome of this research will be a deeper 
understanding of the nutritional requirements of managed 
honey bees in Australia. This information can be used to 
evaluate the ability of current and new protein supplements 
and natural pollen sources to support long-term hive 
health. More specifically, the project will:

•  create new minimum and maximum standards for 
amino acid, vitamin and mineral requirements for 
modern managed honey bees

•  establish best practice thresholds and limits for amino 
acids, vitamins and minerals in supplements

•  validate the minimum requirements and toxic levels of 
amino acids, minerals and vitamins in the field. 

Healthier bees will lead to higher honey production and 
more effective pollination services, and this will ultimately 
lead to a healthier honey bee and pollination industry.



Background

Supplementary feeding could help Australian beekeepers 
adapt and become more resilient to a changing climate 
in the face of extreme events, such as fire, drought or 
floods. Major challenges beekeepers face during these 
times include insufficient floral resources and a lack of 
knowledge regarding supplementary feeding practices to 
manage vulnerable hives. 

The aim of the project is to identify feeding strategies that 
Australian beekeepers can integrate into their business 
to support their hives through nectar and or pollen dearth 
periods, and subsequently maintain a viable business. 
The project will assess strategies to stimulate hives for 
increased colony strength and health to support honey 
production and crop pollination. 

Effects on hive health and productivity will be measured 
in relation to how much, how often and at what 
concentrations (sugar syrup only) supplements will 
be fed. The project will evaluate feeding practices for 
their costs and their impacts on hive productivity, and 
will assess the risk associated with feeding sugar on 
contaminating extracted honey.

Feeding strategies for sugar syrup 
and protein supplements, and 
their implications on hive strength 
and performance, with a focus on 
financial costs and benefits

Improve understanding of nutrition  
best practice and disease interaction

Objective 3  

The key objectives of this project are to:

1.  Identify feeding strategies that increase hive 
output and returns for beekeepers

2.  Assess the costs and benefits of 
supplementing honey bees with sugar and 
protein

3.  Assess the risks of contamination of harvested 
honey from sugar feeding

4.  Fill knowledge gaps surrounding 
supplementary feeding and contribute to 
training material for commercial beekeepers.

Objectives

PRJ-013090

Commenced

Due for completion 

Principal Investigator:  Madlen Kratz
Organisation:  NSW DPI

9/1/2022

9/5/2026
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Research approach and progress

This project will involve up to 50 experimental hives and 
20 support hives based out of Tocal College, Tocal, NSW. 
Hives will be equalised, provided with sister queens 
and assigned to different treatment groups. Treatment 
groups will be quantity of feed, frequency of feeding 
(time interval) and sugar concentration. The effects of 
feeding will be assessed thorough hive productivity and 
health across an extended time period. Measures of hive 
productivity and health will include: 

• colony growth (strength)

• honey production

• pollen collection

• disease status.

Throughout the experiments, data will be collected 
on the financial costs and benefits associated 
with supplementary feeding practices. In addition, 
honey samples will be analysed to assess the risk 
of contamination of extracted honey following sugar 
feeding. Experiments will be planned with input from  
the Industry Advisory Panel.

Implications 

 
As a result of this project, beekeepers will have access 
to tested feeding strategies under Australian conditions. 
This will allow beekeepers to integrate feeding strategies 
to better manage their hives through times of nectar 
or pollen shortages, and stimulate hives for increased 
productivity and health. The outcomes will be relevant 
for beekeepers who prepare hives for pollination services 
and honey production. 

Ultimately, better management leads to increased 
profits. The project involves a cost-benefit analysis, 
which beekeepers can use as a guideline for their own 
business. Consequently, beekeepers will be able to 
make more informed financial decisions by being aware 
of costs and benefits associated with supplementary 
feeding, better plan for sub-optimal conditions, and 
recover faster from dearth periods.

O
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Beekeepers need to follow strict guidelines to meet 
quality assurance standards. As part of this project, the 
risks of contaminating honey by feeding sugar will be 
tested, allowing beekeepers to better appreciate the 
likelihood of sugar contamination and be aware of the 
parameters to consider to meet industry standards for 
honey production.  

At the industry level, improved management practices 
and hive health will lead to greater resilience to extreme 
weather events, dearth periods, and meeting crop 
pollination needs, which beyond individual businesses 
has a greater impact on Australia’s economy.

Implications 

 
This project has some synergies with PRJ-012975 The 
palatability and utilisation of protein supplements, 
co-funded by AgriFutures Australia and NSW DPI. 
While this previous project explored how attractive 
existing supplements are to honey bees, and how honey 
bees use supplements, the current project evaluates 
supplementary feeding practices (sugar and protein) for 
their costs and benefits for hive health and production. 

Related publication  

 
Somerville, D. (2005) Fat Bees Skinny Bees: A manual 
on honey bee nutrition for beekeepers. Rural Industries 
Research and Development Corporation. https://
www.agrifutures.com.au/wp-content/uploads/
publications/05-054.pdf
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Increasing the value of Australian honey as a health food

Composition of Australian honey 

Industry Development Grant: Neuroprotective 
compositions of the eastern Australian monofloral honey
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Improve understanding 
of the benefits of 
honey and develop 
chain traceability



The research team is investigating the benefits 
of eating honey on the human gut microbiome, 
focusing on a few Australian honeys produced from 
dominant (high-volume) floral sources currently not 
demanding premium prices, to add value to these 
products.

Specifically, the researchers are looking at the effect 
of daily honey consumption on the gut microbiome 
of healthy human volunteers to understand how the 
populations of beneficial and potentially harmful 
bacteria change after eating honey, and whether gut 
microbes produce compounds known to have health 
benefits when honey is incorporated into the diet. 

The research team is also interested in identifying 
gut-related conditions that could be targeted with 
honey. For example, certain infections in the gut are 
caused by disruptions to the microbiome balance 
and the team is exploring whether the microbiome 
can be re-engineered via honey consumption.

Objectives

PRJ-010879 

02/07/2018

4/4/2023

Commenced

Due for completion 

Increasing the value of Australian 
honey as a health food

Improve understanding of the benefits  
of honey and develop chain traceability

Objective 4  

Principal Investigator:  Dr Nural Cokcetin 
Organisation:  University of Technology,  

Sydney

Background

The human gut is home to a vast ecosystem of microbes, 
known as the microbiome. We have increasing, strong 
evidence of the importance of our gut microbiome in 
influencing our health and managing the risk of disease. 
A compromised microbiome has been linked to many 
chronic conditions, including colon cancer, obesity, 
diabetes, cardiovascular disease and mental health 
issues, as well as increased risks of infection. These 
conditions all represent significant socioeconomic 
burdens and impact morbidity and mortality in Australia.

Certain foods, called prebiotics, can impact our 
microbiome balance by feeding our ‘good’ bacteria. 
Throughout history, honey has been used as remedy for 
promoting digestive health, but little science exists to 
support its use as a health product. Some preliminary 
research results indicate honey (and Australian eucalypt 
honey in particular) may be working as a ‘prebiotic food’.

This project is investigating how well Australian honey 
acts as a prebiotic food by exploring how eating honey 
daily may be changing our gut microbiome – specifically 
looking at the changes in the populations of bacteria in 
our gut, as well as the way they function. The research 
team is also interested in understanding how honey 
might be used to ‘re-engineer’ the gut microbiome to help 
combat certain gut-related issues.

This project also builds on the outcomes of 
project PRJ-005590 Value-adding to honey 
see agrifutures.com.au/value-adding-honey
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Research approach and progress

Initial results indicate that honey promotes beneficial 
populations of bacteria in the gut and also encourages 
the microbial production of short chain fatty acids. In 
particular, there is evidence of increased production of 
butyrate, a short chain fatty acid that protects against 
the development of colon cancer and other serious 
issues in the gut.

The ability of honey to reduce some of the potentially 
harmful bacteria in the gut, including bacteria associated 
with gut infections and food poisoning, such as 
Salmonella, Escherichia coli and Clostridioides difficile. 
C. difficile is of particular interest, as it causes severe 
antibiotic-associated diarrhoea, which can quickly 
progress to life-threatening bowel inflammation. There 
are currently limited treatment options for this type of 
infection and the research team is working with laboratory 
gut models to understand if the prebiotic activity of honey 
could offer value.

Recruitment for the human study has been on hold due 
to the significant and extended impact that COVID-19-
related restrictions had on access to facilities, the need 
to redirect clinical research attention in response to the 
pandemic, and ethical and safety considerations around 
working with human participants. The research team is 
working on reinstating ethics and safety approvals, and 
recruitment will commence shortly. 

The prebiotic effects of honey are also being investigated 
in laboratory gut models (called microcosms), specifically 
focusing on the ability of honey to reduce pathogenic 
(harmful) bacteria, which can cause infections in the gut. 
Three types of honey have been tested: a jellybush honey, 
a yellow box honey, and Oli-K8 (a commercial honey with 
known types and levels of key oligosaccharides that could 
be important for prebiotic activity). The research team is 
seeking to answer the following questions:

1.  Can honey reduce the number of potential pathogens 
already living in the gut? 

2.  Can honey reduce the number of C. difficile in a 
simulated infection model? 

3.  Does honey help our gut microbes produce pathogen-
killing compounds, which could prevent or reduce gut 
infections? 

To date, the project has revealed that all three honeys 
reduce the number of Salmonella and E. coli, the common 
culprits of food poisoning, already living in our gut. 
Honey was just as effective as inulin, the ‘gold standard’ 
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prebiotic. Surprisingly, honey was not as effective at 
reducing the numbers of C. difficile already living in the gut.

In a simulated C. difficile infection, which introduced                
C. difficile into the gut microcosm at levels resembling a 
‘real’ gut infection, the C. difficile numbers dropped after 
introducing honey. The jellybush honey was the most 
effective of the three honeys. Notably, the C. difficile 
numbers in the infection model dropped even when honey 
treatment was not applied. This could indicate honey may 
be better suited to ‘preventing’, rather than treating this 
infection type. 

When honey was included in the microcosms, ‘normal’ gut 
bacteria produced compounds that could kill invading gut 
pathogens (including Salmonella, E. coli and C. difficile). This 
could indicate that while honey might not directly impact 
the pathogens themselves, it may enable our gut bacteria 
to produce pathogen-killing compounds. So, rather than a 
‘direct’ inhibitory effect, the honey ‘indirectly’ stopped the 
growth of these gut pathogens. All three honeys were equally 
effective in this respect. 

Combined with the preliminary results from the human 
study, the project data indicates honey could be an effective 
prebiotic; reducing the numbers of potentially harmful 
bacterial already living in the gut and reducing the number 
of ‘invading’ bacteria that can cause severe infections in the 
gut. More research is needed to better understand whether 
honey is more suited as a preventative measure rather 
than a treatment for gut infections. An additional finding is 
that when exposed to honey, our gut bacteria can produce 
compounds that kill invading pathogens, which may explain 
how honey can prevent a gut infection from occurring.

Related research  

 
The research team also is embarking on a new project, awarded 
under the NSW Bushfire Recovery Scheme, to further explore 
the prebiotic properties of Australian honey using mice. 
Together, the human, mouse and laboratory studies will deliver 
a broader understanding of the prebiotic potential of Australian 
honey and how to target certain honeys for certain bioactivity. 

 

Acknowledgements 

 
Goldfields Apiaries Australia (Jon Lockwood; provision 
of honey samples for clinical study); NSW Apiarists’ 
Association; Microbiome Research Centre (research 
collaborators).
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The project seeks to establish world-standard 
testing protocols to determine the chemical 
composition of Australian honey and create an 
Australian honey quality assurance standard. In 
achieving this, the researchers hope to provide 
evidence to protect the Australian honey industry 
from adulteration, improve the traceability of 
Australian honey and help Aussie beekeepers 
receive a premium price for their unique product.

Researchers are working collaboratively with the 
Australian honey industry, including peak bodies, 
packers and producers, to acquire a representative 
number of honey samples from all production areas, 
based on feedback from industry regarding typical 
botanical sources and honey volumes from each area.

Industry advice is being sought to determine the 
criteria for sampling (e.g. floral source, geographic 
area and time of harvest). These honey samples 
will be analysed for quality parameters using well 
established analytical methods.

Objectives

PRJ-012227

01/07/2020

31/08/2022

Commenced

Due for completion 

Composition of  
Australian honey

Improve understanding of the benefits  
of honey and develop chain traceability

Objective 4  

Principal Investigator:  Jamie Ayton 
Organisation:  NSW DPI 

Background

Technical standards for honey composition are 
well established internationally (e.g. CODEX and EC 
directives), however the Australian honey industry does 
not have a comprehensive standard, with the Australia 
and New Zealand Food Authority (ANZFA) mentioning 
conditions for only sugar and moisture levels in honey.

Negative media associated with Australian honey 
and insinuations of adulteration during the past few 
years has highlighted the need for an Australian honey 
chemistry database. Not only would such a database 
assist the industry from a food defence point of view, it 
would also be an important component in developing 
premium products and strategies for future industry 
development. Consumers expect a high degree 
of assurance with regards to authentication and 
knowledge of the chemical composition and potential 
health benefits of food, as well as any unique traits that 
may be present.

The establishment of a baseline database for honey 
chemistry quality, specifically for Australian honeys, will 
be undertaken over two years as part of this project.

While a comprehensive database for the Australian 
honey industry requires a significantly longer project 
(probably up to five years to ensure seasonal variation 
is captured), this project will provide initial information 
for the industry, which can be used to establish an 
Australian honey standard that reflects the composition 
of Australian honey. This information will also allow 
Australian honey industry representatives to discuss 
the composition of Australian honey with consumers, 
retailers, packers and other interested parties based on 
scientifically derived data.

Read more about this fascinating project at 
agrifutures.com.au/whats-in-the-pot
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Research approach and progress Implications

Analytical methods required for honey quality analysis, 
including parameters such as fructose, glucose and 
sucrose content, moisture, electrical conductivity, free 
acid, diastase number (enzyme activity) and HMF, have 
been established. Standardised methods from the 
International Honey Commission (IHC) were used to 
develop the analytical methods for most methods. The 
accuracy, determined by limit of detection (LOD) and 
limit of reporting (LOR), has been calculated for each 
analytical method, an important step towards NATA 
accreditation for these methods. NSW DPI will include 
the honey methods in the next NATA audit, currently 
scheduled for mid-2023.

Quality control samples were acquired from well-
established laboratory proficiency programs to 
ensure the accuracy of the results. Results from 
initial analyses were well within stated limits from 
the data provided. When this was established, the 
laboratory participated in real proficiency program 
rounds, gaining satisfactory status for the analysis. 
That is, results were within a statistically valid range 
from the average of all laboratories participating in the 
round. Laboratories that did not meet the criteria were 
deemed unsatisfactory.

Participation in these programs will continue to ensure 
results are accurate.

Fifty honey samples were analysed using the previously 
developed analytical methods and the results collated 
into the database. Beekeepers were sent an individual 
report for their sample submissions in mid-February 
2022. During year two of the project (2022), the project 
team expects 150 honey samples will be collected, 
strategically selected to ensure most of the main 
floral sources and production regions are included. 
All samples will be analysed using the previously 
developed analytical methods. Data will be collated into 
a central database.

This project aims to determine the chemical 
composition of honey produced in Australia. Based 
on the analytical data generated from this project, the 
establishment of a comprehensive quality standard 
for honey produced in Australia should be a major 
consideration for the industry.

This will benefit the Australian honey industry as the 
information could be used to determine if there is a 
market advantage in terms of product quality and 
marketable characteristics that could be exploited.

The information, in association with data from 
other analytical techniques, will also be useful for 
determining the authenticity of Australian honey when 
allegations are made, hence offering market protection.

Related research 

 
The principal investigator, Jamie Ayton, completed a 
comprehensive literature review as part of AgriFutures 
Australia project PwRJ-011685 Review of chemistry 
associated with honey, which detailed current 
understanding of the chemistry of honey. For more on this 
project, visit agrifutures.com.au/review-of-chemistry-
associated-with-honey 
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 Objective 4 

Composition of Australian honey

Project lead, chemist Jamie Ayton, from the NSW Department 
of Primary Industries (NSW DPI), is establishing world-
standard testing protocols to determine exactly what 
Australian honey is made of and to create an Australian honey 
quality assurance standard.

The project seeks to provide evidence to protect the 
Australian honey industry from adulteration, improve the 
traceability of Australian honey and based on their unique 
product help Aussie beekeepers receive a premium price.

Standards to protect the industry and support  
Australian honey’s premium brand

With no formal quality standards, or recognised testing 
protocols in place, the domestic industry is compromised as 
it cannot currently state that all Australian-produced honey 
is unadulterated.

Negative media associated with Australian honey and 
reports of adulteration of Australian honey highlighted 
the need for these standards and an Australian honey 
chemistry database.

“The information we are collecting, in association with data 
from other analytical techniques, will help determine the 
composition of Australian honey. If in the future, allegations 
are made about the provenance of the product beekeepers 
and industry will be able to use the results to confirm 
the composition and provenance, hence offering market 
protection,” said Jamie.

Jamie believes the project has the potential to achieve far 
more than market protection alone.

“An Australian honey chemistry database is also an important 
component in developing premium products and strategies 
for future industry development. In time we would like to see 
Australian honey, tested using these protocols, branded with 
an internationally recognised and revered quality assurance 
(QA) mark,” said Jamie.

Defining our difference

Commercial beekeeper and member of AgriFutures Honey 
Bee & Pollination Advisory Panel, Steve Fuller, has been 
providing honey samples for the project in an effort to help 
define Australian honey’s uniqueness and to protect its 
global reputation.

“Nowhere else in the world produces honey like Australian 
honey. We have more than 700 native floral resources – from 
eucalypts to rainforest species – for our bees to gather nectar 
to produce honey.

“With such diverse flora, it’s unrealistic to think the same 
standards can be used to test Australian honey as our 
international counterparts when, at its core, the ‘ingredients’ 
are so different. But, at the moment, we don’t have any 
baseline data to 100% prove the origin and quality of 
Australian honey,” said Steve.

That’s where Jamie and his team at NSW DPI come in, using 
existing international honey standards, they have developed 
Australian laboratory-based tests to establish the baseline 
data on the composition of Australian honey and have 
successfully verified the accuracy of these tests. They are 
now applying these new protocols, to testing Australian 
honey samples – provided by east-coast based Australian 

Australian beekeepers know their honey is top shelf, and the 
Composition of Australian honey project, funded by AgriFutures 
Honey Bee & Pollination Program, is giving beekeepers and the 
industry the scientific evidence and confidence to support their 
premium-product claims locally and globally.
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beekeepers like Steve – to develop a comprehensive 
database of Australian honey profiles.

On the basis of Australia’s diverse and unique floral 
sources, Jamie expects Australian honey to be different 
from honeys produced in other countries. Based on these 
differences, a critical component of the project for Jamie is 
to define exactly what the Australian product is.

“The international standards for honey are developed in the 
northern hemisphere under European conditions. Some of 
these parameters may not apply in Australia,” said Jamie.

“Through our testing protocols, we can define the 
differences, create awareness and build consumer 
confidence in our unique product offering.”

“Increasingly consumers are seeking assurance about 
where their food comes from, what is in their food and the 
potential health benefits of certain foods.”

It is envisaged that, based on this research, the Australian 
honey bee industry will establish a commercial honey 
testing laboratory to provide commercial beekeepers with 
defensible and robust data on the chemical composition 
of their product to demonstrate the quality of their product 
and to support marketing efforts locally and globally.

Progress to date

So far, using standardised methods from the International 
Honey Commission (IHC), the research team has 
established analytical methods required for honey quality 
analysis, including parameters such as: fructose, glucose 
and sucrose content, pH, moisture, electrical conductivity 
(EC), free acid, water insoluble solids, diastase number 
(enzyme activity) and hydroxymethylfurfural (HMF).

“We have used quality control samples from well-
established laboratory proficiency programs to ensure the 
accuracy of the results,” said Jamie

“This means we are assured of the accuracy of the 
analytical methods we have developed in our laboratory 
compared against international methods.”

What’s the buzz about?

Beekeepers from Queensland, NSW, South Australia, 
Victoria and Tasmania are being encouraged to be involved 
by supplying honey samples to develop a comprehensive 
picture of Australian honey.

“At no cost to beekeepers, we will supply sample jars, pay 
for postage, test their honey samples, produce a chemical 
analysis and provide individual results to participants,” 
explained Jamie.
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“Some of the key attributes we test for, such as enzyme 
activity, electrical conductivity and moisture content, are 
impacted by temperature during extraction and processing, as 
well as storage conditions. Having hard data on these honey 
components can help Australian beekeepers to manage their 
processes for optimal product quality.”

Jamie also noted that beekeepers can compare their own 
results against industry average data, and in time he hopes 
to be able to develop the capacity to compare honeys on a 
regional basis.

“We are not a commercial testing service at the moment, 
but if the industry sees the benefit of the database and the 
opportunity of what is essentially a QA program, then our hope 
would be to set up a commercial testing service for the honey 
industry,” said Jamie.

The chemical composition of honey project will conclude 
during late 2022. While a complete database for the 
Australian honey industry requires a longer commitment 
(most likely up to five years to ensure seasonal variation is 
captured).   The chemical composition of honey project will 
provide initial information, which can be used to establish 
an Australian honey standard that accurately reflects the 
composition of Australian honey.

Beekeepers interested in providing a sample 
can contact Jamie Ayton at NSW DPI by 
emailing jamie.ayton@dpi.nsw.gov.au

Improve understanding of the benefits  
of honey and develop chain traceability



Background

The objectives of this project are:

•  profile selected eastern Australian 
monofloral honeys using the well-established 
HPLC-DAD method 

•  examine and quantitate the 15 known 
neuroprotective polyphenols in selected 
eastern Australian monofloral honey

•  evaluate the inhibition of the 15 known 
neuroprotective polyphenols and honeys 
against acetylcholinesterase (an enzyme 
responsible for breaking down acetylcholine 
– a neurotransmitter).

Honey is rich in polyphenolic compounds, which have 
various biological properties, such as antioxidant, 
antimicrobial and anti-inflammatory activities. 
Scientific literature also reports honey can potentially 
act as a natural preventive therapy for both cognitive 
decline and dementia. Two publications reviewed 15 
polyphenols, which are reported to have neuroprotective 
effects on a wide array of cellular and animal models 
of neurological diseases. In vitro and in vivo studies 
also have demonstrated the Malaysian Tualang honey 
possesses neuroprotective properties, owing to its high 
level of certain polyphenols.

The chemical composition of honey varies significantly 
and depends on the floral sources the bees are foraging. 
Australia has diverse and distinctive honeys due to its 
unique native flora. Currently, most honey research in 
Australia focuses on the antioxidant, antimicrobial and 
anti-inflammatory activities of Australian honeys, while 
the neuroprotective properties remain underexplored. 
This project will explore the neuroprotective properties 
of eastern Australian honey, to facilitate a better 
understanding of the therapeutic values of honeys 
produced by bees foraging our unique native flora and 
offer the potential to increase their commercial value.

Objectives

PRJ--015527

4/11/2021

2/1/2023

Commenced

Due for completion 

Objective 4  

Industry Development 
Grant: Neuroprotective 
compositions of the eastern 
Australian monofloral honey

Principal Investigator:  Dr Trong D. Tran 
Organisation:  University of the  

Sunshine Coast 

Register for updates on this project and the 
AgriFutures Honey Bee & Pollination Program at 
agrifutures.com.au/honey-bee-pollination
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Research approach and  
project progress

The project team suspects that Australia possesses 
some honey types with highly neuroprotective properties. 
To test this hypothesis, the team will quantitate the 
15 known neuroprotective polyphenols in eastern 
Australian monofloral honeys and subsequently test 
the inhibitory activity of these polyphenols and honeys 
against acetylcholinesterase (an enzyme responsible for 
the breaking down acetylcholine – a neurotransmitter). 
The examination of the in vitro anti-acetylcholinesterase 
activity helps find honey-based acetylcholinesterase 
inhibitors to treat or prevent Alzheimer’s disease.

The project team currently has access to a range of 
monofloral Leptospermum and Eucalyptus honeys, 
and will utilise an advanced chromatography and 
spectroscopy facility in the University of the Sunshine 
Coast (USC) to develop a method to quantify bioactive 
polyphenols in these honeys. The in vitro anti-
acetylcholinesterase assay will be carried out by 
following a well-validated method previously reported in 
research literature.

To date, 20 monofloral honeys have been collected and 
are undergoing analysis. More samples will be collected 
during the coming months to ensure the database 
contains at least two samples for each variety.

Project implications 

 
This project aims to quantify 15 known neuroprotective 
polyphenols in selected eastern Australian monofloral 
honeys, to identify honeys with acetylcholinesterase 
inhibitory activity. 

This study will introduce some honeys as a valuable 
alternative medication to prevent neuroprotective 
diseases. The findings will add a new medicinal property 
for the eastern Australian honeys and increase their 
commercial value, which will generate additional income 
for Australian beekeepers and honey processors.

The HPLC method and HPLC profiles developed in this 
study will offer a useful technique and valuable database 
that can be utilised for the traceability and authenticity 
of Australian honey in the future. Based on the data of 
monofloral honeys, some plant species providing nectar 
for the production of the neuroprotective honeys will also 
be discovered in this project.
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Related research  

 
Othman, Z., Zakaria, R., Hussain, N., Hassan, A., Shafin, 
N., Al-Rahbi, B. and Ahmad, A. H. (2015). Potential Role 
of Honey in Learning and Memory. Medical Sciences 
(Basel, Switzerland), 3(2):3-15. https://doi.org/10.3390/
medsci3020003

Mijanur Rahman, M., Gan, S. H. and Khalil, M. I. 
(2014). Neurological effects of honey: current and 
future prospects. Evidence-Based Complementary 
and Alternative Medicine, 958721. https://doi.
org/10.1155/2014/958721
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Improve understanding 
of pollination strategies 
that impact crop yield 
and improve crop health



This Industry Development Grant was employed to 
investigate the palatability of commercially available 
protein supplements and their utilisation by honey 
bees within the hive. 

The findings indicate that honey bees find 
natural pollen more attractive than currently 
available protein supplements, although the 
protein supplements studied differed in their 
attractiveness to honey bees. The study also 
found that adding sugar syrup can make protein 
supplements more attractive to honey bees. While 
supplement provided in powder form in open 
feeders was collected by honey bees and stored in 
the hive, honey bees consumed patties provided 
inside the hive as required. Texture and particle 
size also played a significant role in supplement 
collection and utilisation. 

Further studies are required to test how well the 
ingredients used in protein supplements support 
the health of bees through their digestibility and 
nutritional value.   

Snapshot

PRJ-012975

28/10/2022

16/10/2021

Commenced

Principal Investigator:  Madlen Kratz 
Organisation:  NSW DPI

Completed

Background

Beekeepers can instigate a supplementary feeding 
program to support colony growth and to maintain 
bee health during periods where pollen diversity and 
quantity is inadequate. Supplementary feeding is not 
routinely carried out in Australia, with beekeepers often 
questioning the efficacy and economics of the practice. 

There are several pollen supplements currently 
available on the market, which vary in their nutritional 
make-up. Most Australian beekeepers know little about 
the specifics of the commercially available pollen 
supplements, yet several attributes (outside nutritional 
quality) determine how successful a supplement is in 
meeting the needs of honey bees. 

An optimal protein supplement will:

•  be attractive to honey bees

•  be readily collected and used by honey bees

•  meet the nutritional needs of the colony

•  be readily digestible 

•  support colony health. 

The aim of this study was to carry out a field-based 
experiment examining the palatability and utilisation of 
currently available protein supplements when provided 
inside the hive, or at an open feeding station.

Improve understanding of pollination 
strategies that impact crop yield and 
improve crop health

Objective 5  

Industry Development Grant: 
The palatability and utilisation 
of protein supplements
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Research approach

Palatability and utilisation experiments were carried 
out at Tocal Agricultural College, NSW from March 
to May 2021. Natural pollen and nectar sources 
available in the surrounding environment during the 
experimental period were predominantly from the 
Asteraceae and Myrtaceae families.  

Eight experimental colonies were set up, with five frames 
of brood and a sister queen, in eight-frame single boxes. 
All hives were mounted with an external pollen trap, 
to mimic a pollen shortage and to restrict bees from 
collecting pollen from the environment. Five commercial 
protein supplements and two pollen sources were used 
as feed sources. Feeds were provided in powder form in 
plastic petri dishes containing 10 g +/- 0.1 (wet weight) 
of protein supplement, with the addition of 2% canola 
oil. Dishes from all hives were removed within 2-3 days of 
the first dish being emptied. 

Five protein supplements were compared using the 
same method. Colonies were provided with patties 
made from protein supplements by adding 90 ml of a 2:1 
sugar to water solution to 100 g of protein supplement, 
following the same ratios as recommended by one of the 
supplementary feed source manufacturers. 

An open feeding station was set up about 15 m from the 
hives, with 50 g of the two pollen sources and the five 
protein supplements placed individually in separate 5L 
buckets with fully open entry access. Moisture levels of 
all feed sources were determined by placing three sub-
samples of 5-8 g of each feed source in a dehydrating 
oven for 24 hours at 60°C.

To assess utilisation, a commercially available patty and 
one of the pollen sources were mixed with blue pigment 
and provided to half the colonies, each in patties of 100 
g. Visual observations were made to see if honey bees 
stored any of the patties. Additionally, the gut of workers 
feeding on a pollen patty were dissected to see whether 
the feeds were being consumed. 

Green pigment was added to a protein supplement to 
observe how honey bees utilise the feed source provided 
at an open feeding station. Green pigment was used as 
it was distinctly different in colour to any of the yellow 
or orange pollen types being collected by bees from 
the environment. Visual observations were made at the 
feeding station and at individual colonies at the hive 
entrance and inside the hive. 
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Key findings

Palatability differed between the feed sources on offer. 
Honey bees consumed more of the pollen sources 
compared with the commercially available protein 
supplements. One of the protein supplements was more 
attractive than the others tested and most similar in 
consumption to the pollen This supplement remained the 
most attractive even when protein supplements were fed in 
isolation. Another supplement was consumed at the lowest 
rate compared with all other supplements.

Honey bees showed different preferences for protein 
supplements prepared as patties when compared with the 
powder equivalent. The texture of the patties varied from 
being a wet patty, to a dough-like texture, and a patty that 
was rather dry.

Honey bees collected some food sources more readily than 
others from the open feeding station. The quantity collected 
was influenced by how easily the bees could physically 
collect the pollen or supplement, relating to moisture levels 
and texture. (i.e. how coarse the pollen was). Another factor 
influencing the amount of protein supplement left after 
four hours was the homogeneity of the supplement. Some 
supplements contained larger food particles (husk like), 
which were left in the open-feeding buckets after the honey 
bees collected the finely milled part of the feed, suggesting 
some minor wastage compared with other brands. Other 
supplements were more homogenous in texture, and it is 
unlikely any wastage occurred.

Honey bees were observed feeding on the patties coloured 
with blue pigment. There was no visual evidence the bees 
stored the food source provided as patties inside the hive, but 
rather they consumed the patty as needed. A trace amount of 
food wastage was observed from feeding patties to colonies 
under the experimental conditions. Blue particles from the 
pigment were found in the midgut of honey bees consuming 
the patty.

Honey bees readily collected protein supplement from open-
feeding stations and stored the supplement inside the wax 
combs in a similar way to pollen collected from  
the environment.
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Implications Recommendations

This study demonstrates that honey bees use protein 
supplements when pollen sources are in short supply 
and pollen is more attractive to honey bees than protein 
supplements. Some supplementary feeds are consumed 
at higher rates than others tested.  

The effectiveness of protein supplements is likely 
influenced by the way the supplement is being provided 
to honey bees. Some supplements were better suited 
for either in-hive or open feeding. Generally, patties were 
observed to be consumed as needed and honey bees 
store open-fed supplement for the longer term. 

Particle size can lower the attractiveness of a 
supplement (including home-made supplements) when 
honey bees struggle to physically collect it. The addition 
of sugar syrup can make protein supplements more 
attractive, but this raises the question of whether honey 
bees are attracted to the patty via sugar rather than its 
protein content under certain environmental conditions.

Supplementary feeds vary in price and may vary with 
the quantity purchased. Protein supplements were 
purchased for $160 – $220 per 20 kg bag. Irradiated 
pollen as supplementary feed was purchased between 
$16 – $30 per kilogram from commercial suppliers, 
which equates to $320 - $600 per 20 kg. When 
weighing up the costs and benefits of supplementary 
feeding, beekeepers need to account for the impact 
of overfeeding. Unused feed can become mouldy or 
infested with small hive beetle. The rate at which a 
supplement is being consumed can be influenced by 
pollen availability in the environment and hive strength. 
If left in the field for too long, especially in humid 
conditions, supplements can form crusts and become 
uncollectable by honey bees. Ideally supplements should 
be fed in quantities that can be quickly consumed.

Suppliers could improve supplements by considering:

•  The attractiveness of a supplement, including under 
different environmental conditions

•  The homogeneity of the feed in addition to particle size

•  The texture of a patty and the amount of sugar syrup 
required to achieve a desired palatability.

It is worth noting that adding sugar syrup to a patty will 
reduce the protein intake per unit of consumption (i.e. 
honey bees will need to consume more patty more sugar 
syrup is used to get the same amount of protein).

The study highlighted a number of areas worthy of future 
investigation:

•  How do less attractive feeds compare with more 
attractive feeds when fed in isolation (i.e. when 
honey bees only have access to one protein 
supplement does the rate of consumption differ?)  

•  Are honey bees consuming patties because of 
the sugar content under certain environmental 
conditions? 

•  What are the long-term costs and benefits on 
hive productivity and health of feeding protein 
supplements versus a pollen source, or in addition to 
naturally available pollen sources or deficient species? 

•  Do honey bees store dry protein supplements or 
pollen when they are fed inside the hive?
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Background

Reduced access to public land, increasing risk of extreme 
climate-related events such as drought and bushfire, 
and a desire to increase productivity and efficiency is 
driving the need for increased diversity in the feed base 
underpinning the Australian honey bee industry. 

More than 30 different temperate legume species, 
developed to support crop and livestock production, 
represent a largely untapped resource for the Australian 
honey bee industry. Many of these species have 
magnificent flowers and previous research indicates 
they may offer benefit to honey bees. 

The Clover4Bees pilot study is looking to bridge the 
gap between pasture scientists and the honey bee 
industry by exploring the potential legumes may 
offer. There are many technical challenges in making 
side-by-side comparisons of the floral attributes of 
contrasting species, such as different flowering times, 
different flower size and morphologies, the effect 
of environmental conditions on nectar secretion, 
quantifying small quantities of nectar, and analysing 
the quality of small quantities of nectar. Therefore, 
much of the focus of the pilot study is to refine and test 
methodologies for sampling and comparing across 
species. In doing so, the project will establish a shortlist 
of the most promising legume species the industry 
could focus on and develop further, beyond this two-
year project. Establishing appropriate methodologies 
will also help researchers, agronomists and plant 
breeders with considering key floral traits in future 
legume evaluations.

Improve understanding of pollination 
strategies that impact crop yield and 
improve crop health

Objective 5 

Clover4Bees pilot study

The project has two main objectives:

•  Develop appropriate methodologies and 
techniques to sample and compare key floral 
attributes of a broad diversity of legume 
species. This includes characterisation of the 
flowers of the different species.

•  Deliver a shortlist of priority legume species 
that are likely to add value to the Australian 
honey bee industry in the near future.

This project is working towards the broader goal 
of growing legume species for multiple benefits 
to agriculture: broadly adapted to the geographic 
region (persistent), high-quality forage for grazing, 
improved soil fertility through biological nitrogen (N) 
fixation, and a food resource for pollinators.  

Objectives

PRJ-013057
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Principal Investigator:  Richard Hayes 
Organisation:  NSW DPI
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Research approach

The project will evaluate 20 pasture legume species 
across four contrasting locations in NSW: Glen Innes, 
Tocal, Cowra and Wagga Wagga. Legumes will be grown in 
small plots as pure swards at each location and key traits 
will be compared, including flowering window, flower 
abundance, nectar secretion and nectar composition. 
Persistence traits, such as relative seed production 
and hard-seed content, will also be assessed. Key 
environmental data will be taken at each site, including 
temperature and relative humidity. Experiments will 
be repeated during 2023 to examine the flowering of 
legumes under a broader range of conditions.

A key element of this project is the Industry Advisory 
Committee (IAC), which comprises commercial beekeepers 
and experts specialising in honey bee nutrition, food 
chemistry and agricultural extension. The IAC is providing 
independent advice to the project team and will play a 
vital role when the team comes to the difficult task of 
prioritising species for further development.

Implications 

 
This research paves the way for the Australian honey 
bee industry to develop an evidence-based approach to 
utilise pasture legumes for honey production. If proven 
successful, pasture legumes have the potential to add 
substantial, but as yet undefined, value to the honey 
bee industry. 

This project is the first step in what promises to be 
an exciting new field of R&D for pasture legumes in 
Australia. The research will lead to recommendations 
for farmers and beekeepers informing the best choice of 
legume species to meet the multiple production aims of 
high-quality forage for livestock, improved soil fertility 
and a valuable source of nutrition for pollinators. It 
may also lead to further cultivar development of some 
species to maximise the production potential for the 
honey bee industry.

A
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Related research  

 
This project has synergies with a number of projects underway 
in NSW that are actively evaluating the persistence of pasture 
legumes. These include: 

•  A collaboration between NSW DPI, CSIRO, the University 
of Tasmania and MLA, B.PAS.0361 Serradellas for new 
environments is examining the seed characteristics 
and persistence of serradella cultivars for permanent 
pasture environments. This project is conducting flowering 
time experiments quite similar to those proposed in 
the Clover4Bees pilot study, although is not sampling 
for nectar secretion. There is an opportunity to examine 
differences between serradella cultivars of the same 
species as they relate to potential honey production.

•  A NSW DPI/MLA Donor Company initiative, P.PSH.1030 
Extending the boundaries of legume adaptation through 
better soil management, is examining the adaptation of 
perennial legume species to the Tableland environments 
of NSW and the potential to improve persistence through 
better soil fertility. Synergies with this project present an 
opportunity in the Clover4Bees pilot study to examine the 
effects of improved soil fertility on legume flowering and 
nectar secretion.

•  A third project run by the Murray Local Land Services 
(LLS) in conjunction with the National Landcare Program 
(project RLP-MU08-P7) is examining the potential role 
of aerial seeded legumes to build soil carbon in several 
Riverina environments around Deniliquin. This project has 
a strong extension focus and already is highlighting the 
issue of long-term persistence of many of the alternative 
legume species as a barrier to adoption. The strong 
extension focus in this project could be expanded to 
include findings from the Clover4Bees pilot study. The 
focus in Clover4Bees pilot study on benefits to pollinators 
is an easy fit with Landcare and LLS priorities.
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Background

Floral resource access on public land underpins 
Australian beekeeping businesses and the essential 
pollination services they provide. Most states 
lack policies that provide resource security for 
beekeepers. Beekeepers rely on apiary permits that 
can be terminated at short notice and provide no 
compensation when the floral resource is degraded by 
timber harvest or controlled burn. In most instances, 
apiary permits do not provide the same level of property 
right protection as a water licence or an oyster licence.

The origin of this project was in the longstanding 
frustration felt by Australian beekeeping businesses 
with both the lack of secure access to the resources on 
which they rely and the perception they are treated as 
lesser stakeholders in the sustainable management of 
forestry resources. 

Consequently, this project was to review the security of 
tenure for beekeepers who use public lands; contrast 
beekeeper property rights with those of other users of 
public land; and examine the potential for, as well as 
the benefits and costs of, improved property rights for 
beekeepers. The objective was to provide analysis for 
the leadership of the Australian beekeeping industry 
that, when implemented, will deliver additional 
business certainty and an incentive for beekeepers to 
invest in their industry.

The project was to build on useful work by Michael 
Clarke, available through AgriFutures Australia, that 
identified gaps and inconsistencies in tenure across 
each of the Australian jurisdictions. For information 
about that project, visit agrifutures.com.au/floral-
resource-access-opportunities.

Improve understanding of floral resources 
as assets for the honey bee industry

Objective 6 

Review of the security of 
tenure on public lands

The aim of this project was to understand the current 
legal, policy and business status of Australian 
beekeeping permissions on public lands. The project 
examined apiary permissions across Australian 
jurisdictions and contrasted their status with those 
enjoyed by other industries that use public land. It 
investigated the potential implications of upgrading 
apiary permissions, the potential for state government 
legislation or policy change, and possible approaches 
for the rollout of more secure tenure agreements. 

Relative to other users of public land, beekeepers 
have inadequate tenure over public lands. This project 
identified alternative models for beekeepers to hold 
secure tenure, noting that state government-enabling 
legislation would need to change to facilitate their 
implementation. 

While it may be possible to establish the conditions 
necessary for apiary permits to upgrade from an 
insecure licence to a lease, the more likely outcome 
will be a strengthening of apiary permits under existing 
legislation via more favourable policy settings. 
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Research approach

The current status of apiary permits across Australian 
jurisdictions was reviewed and consolidated. This included 
consideration of factors such as renewal periods, fees, the 
type of tenure available for beekeepers, and beekeepers’ 
ability to transfer and sell sites. The legal status of a 
representative set of apiary permits was analysed, six 
examples of which were contrasted with six case studies 
that highlighted the position of beekeepers in relation to 
other licence holders of the national estate. 

Analysis included legal advice on reasons why permits 
cannot be upgraded to improve the security of tenure 
of beekeeping on public lands. Advice was provided on 
whether there are legal differences in the meaning of 
‘permit’, ‘licence’ and ‘lease’, and other common tenure 
terminology. The implications associated with upgrading 
permissions on public lands were evaluated, including 
analysis of the capital value of beekeeping businesses with 
and without improved security of tenure, and the ability for 
beekeepers to borrow and invest in their business. 

Advice on reasons state governments might resist 
upgrading beekeeper status was provided, and an analysis 
of how these changes might be rolled out was undertaken.

Finally, the report consolidated all facets of the analysis, 
along with next steps the leadership of the Australian 
beekeeping industry can take to resolve current insecure 
beekeeper tenure.

Key findings and recommendations 

 
Relative to other users of public land, beekeepers have 
inadequate tenure. For example, compensation for a 
change in resource quality is not available under state 
legislation regardless of whether a permit, licence or 
lease is held. This contrasts with other legislation under 
which state governments are obliged to provide for timber 
harvest and land management using controlled burns.

Strengthening apiary permissions from licences 
to leases, while conferring more secure rights, will 
require legislative amendment. Given the paucity of 
industry resources, pursuit of legislative change is not 
recommended at this time unless a scheduled review of 
the legislation is planned.

In the immediate term, upgrading apiary permissions 
under existing legislation should be pursued through 
changes in discretionary agency policy. Changes in policy 
settings can increase the capital value of an apiary 
permission granted to a beekeeper.

O
bjective 6

It is recommended that state beekeeping bodies ‘lock in’ 
the principle of permission charges based on cost recovery. 
Other key negotiation points include: 

•  provisions that make termination of a permit difficult

•  temporary transfer of sites

•  extension of the duration of a permission 

•  rent relief 

•  provision of alternative sites when current sites are 
impacted by controlled burn or timber harvest.

The findings of this project should be communicated to 
the peak industry body, the Australian Honey Bee Industry 
Council (AHBIC), for distribution to state beekeeping 
associations. State beekeeping associations should 
consider the potential boost to beekeeper business profit, 
capital value, equity, borrowing capacity, and the ability to 
expand their business.

Implications 

 
The Australian beekeeping industry can argue in favour 
of more secure tenure for the public land permissions 
beekeepers hold. Commercially managed honey bees play a 
vital role in pollinating Australian food crops, food for domestic 
consumption and income earned from the sale of exported 
food. Pollination services depend on access to forested 
public lands, and the apiary value of these lands has been 
diminished by state government policy decisions (controlled 
burns, timber harvesting) and east coast forest fires during 
the 2019-20 summer. Carefully managed honey bees have a 
low environmental impact on the ecology of forested areas.

A more secure apiary permit, as a result of the policy changes 
outlined above, will have financial implications for commercial 
beekeeping businesses. Benefits for beekeepers include 
increased business capital value, business profit and return 
on capital value, business equity relative to debts held in 
the business, and increased capacity to borrow, invest and 
expand the business with additional business equity. In 
exchange for more secure tenure, state agencies may seek a 
more commercial return on public land (i.e. increased fees for use). 
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Background
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.

High-quality and diverse floral resources are required 
throughout the year to support honey bee populations 
and 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 
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Objective 6 

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 resource-poor 
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 
honey bees rely on apple trees as well as native and 
exotic floral plots for nectar supplies.

To explore this research in greater detail, visit 
agrifutures.com.au/native-exotic-floral-plantings
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availability and diversity. Additionally, 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 
past decade across 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 on-farm alternate floral 
resources, as all currently commercially available seed 
mixes comprise non-native species.

Research approach 

 
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 during August and September 2019 on 
the Hawkesbury campus. Each replicate consisted of a 
‘native’ floral plot, 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). 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 during 
late winter (August 2020).

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.

Flower counts were undertaken monthly to assess flower 
numbers and flowering phenology. Pollen traps were placed 
at hive entrances one day per month (8am–4pm) to collect 
pollen balls from bees. 

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 were identified. 
Botanical voucher specimens and leaf samples for DNA 
barcoding were collected from all plant species to create a 
reference database.

Outcomes 

 
Native floral plots consistently had more species in flower, 
with longer flowering durations, throughout the year. Plants 
in exotic floral plots produced more flowers during 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.

However, honey bees frequently visited Australian plant 
species from surrounding native bushland 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.

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 during late summer 
and early autumn, honey bees visited native floral plots 
more frequently than exotic floral plots. O
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Key findings and recommendations 

 
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.

Beekeepers and land managers can implement the 
following strategies to improve honey-bee 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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Background

With the growing number of beekeepers and decline 
in native floral resources, new pollen and nectar 
sources are needed to sustain the continued health 
of the Australian beekeeping industry. With fewer 
traditional native flora apiary sites, sustaining bee 
health is a constant challenge for the industry. 

This project investigated a solution that would 
benefit agricultural systems more generally, while 
offering bees a high-quality source of nutrition. 
The project explored whether planting bee-friendly 
pastures, comprising annual and perennial legumes, 
could help supplement native floral resources over 
prolonged flowering periods and ensure production 
of high-quality honey with medicinal benefits.

An extensive literature review uncovered a range 
of pasture legume species well suited to providing 
nutritious and melliferous floral resources across 
southern Australia. The legumes selected for 
investigation offered a wide range of flowering 
times, with flowering for crimson clover (Trifolium 
incarnatum) starting in July, and continuing into 

The loss of traditional nectar and pollen sources is a 
major issue confronting Australian beekeepers. Fire 
frequency, drought and land-use change are eroding 
areas of native flora used for honey production, 
increasing the challenge of accessing high-quality 
sources of nutrition to sustain bee health and hive 
productivity. A range of pasture legumes have the 
potential to provide a previously untapped floral source. 
Many of these species are adapted to dry areas, yet 
produce copious quantities of nectar and pollen. These 
productive legumes produce honeys with distinct 
and complex flavour profiles, and are highly valued 
for their honey in international markets, but have not 
yet been utilised by Australian beekeepers. Critically, 
these pasture legume species could provide a wide and 
reliable flowering window, offering an abundant floral 
resource and reducing the need for hive movement 
throughout the season. Additionally, they offer an 
opportunity for creating new honey markets, and 
provide a maintenance resource for pollinator health 
and rapid restoration in the event of decline of local 
floral resources.
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February for tedera (Bituminaria bituminosa) and 
sainfoin (Onobrychus viciifolia). 

The research approach confirmed that enclosed shade 
houses can be used as experimental plots for collecting 
and analysing monofloral pollen, nectar and honey, as 
long as the ratio of bees to floral resources is suitable.

Nectar sugar and pollen crude protein data supported 
the suitability of pasture legumes as a floral resource for 
bees. The selected legumes had similar honey and nectar 
quality, but differed significantly in chemical composition, 
antioxidant activity and antibacterial activity – some had 
particularly favourable qualities, such as high antioxidant 
activity indicators. 

2022 Research, Development and 
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Research approach Outcomes and implications

A systematic literature review was carried out on the 
body of peer-reviewed scientific research on pasture 
legumes and their interaction with the European 
honey bee (Apis mellifera). A steering committee and 
industry advisory panel was established to help guide 
the scientific and technical direction of the project. 
Discussions ensued with seed producers, commercial 
and amateur apiarists, agricultural consultants, and 
current and former bee researchers, including those 
at the CRC for Honey Bee Products.

Thirteen pasture legume cultivars or selections 
from nine species well suited to southern Australian 
growing conditions were sown in enclosed shade 
houses at The University of Western Australia 
(UWA) Shenton Park research facility to assess the 
monofloral characteristics of bee-collected nectar 
and honey. The selected species had a wide range 
of flowering maturities and were chosen for their 
suitability to key soil types and rainfall zones across 
southern Australia. There was some important 
methodological development regarding the provision 
of bees to pasture legume species in small, enclosed 
shade houses and the techniques for extracting 
flower nectar and pollen.

Nectar was sampled from most of the pasture 
species to determine both volume and quality (sugar 
concentrations) using high-performance liquid 
chromatography. Pollen was removed by hand from 
individual florets of each species and analysed for 
crude protein. 

In the field, honey and nectar were collected from 
seed crops of balansa clover (T. michelianum) and 
Persian clover (T. resupinatum) by the project team’s 
commercial partner, Bell Seeds. These two legumes 
are highly attractive to bees and perform well across 
a range of soil conditions and climates. One small plot 
of sulla (H. coronarium) grown for seed increase at the 
UWA Shenton Park research facility was sampled.

Due to the limited amount of nectar and honey 
produced in the enclosed shade houses, not all 
legumes could be tested across all parameters. Total 
phenolic content of honey and/or nectar for nine 
cultivars/selections was determined using a modified 
and validated UV-Vis analysis, and antioxidant activity 
was measured by the (2-diphenyl-1-picrylhydrazyl) 
and ferric reducing antioxidant power assays. Nine 
samples of either honey or nectar from six legume 
cultivars/selections were screened for antibacterial 
activity against four pathogens.

The literature review indicated many pasture legume 
species are well suited to providing nutritious and 
melliferous floral resources for the Australia honey bee 
and pollination industries. The reviewed pasture legumes 
have physiology and attributes adapted to key soil types 
and rainfall zones, and are mutually beneficial to both 
ruminant livestock and bees. In addition, these species 
have vast adaptability to a range of potential planting 
zones across Australia. Critically, for an apiarist, clover 
crops provide a predictable floral window for bees.

There was, as expected, a large range of flowering 
maturities for the legume species grown in the enclosed 
shade houses and in the field. Flowering started in 
early July for crimson clover (T. incarnatum), cultivar 
‘Caprera’ early selection, and continued into February for 
tedera (B. bituminosa) and sainfoin (O. viciifolia). Pollen 
collected from the flowers was high in crude protein 
— ranging from 33-47%. Sucrose was the greatest 
contributor to nectar sugars, with sulla (Hedysarum 
coronarium), crimson clover (T. incarnatum) and a 
cultivar of red clover (T. pratense) producing the highest 
amount per flower head. Nectar volume per floret was 
somewhat proportional to flower size, with the highest 
volume in the larger flowers of sulla (H. coronarium) and 
the lowest volume in the smaller flowers of arrowleaf 
clover (T. vesiculosum).

A subset of honeys and nectars exhibited a range of 
bioactivity profiles (antibacterial vs antioxidant); some 
had high antioxidant activity (Table 1). The nectar and 
honey of several clovers had noticeable antibacterial 
activity against a range of pathogens. Nectar or honey 
of sainfoin (O. viciifolia), arrowleaf clover (T. vesiculosum) 
and Persian clover (T. resupinatum) had the highest total 
phenolic content values (gallic acid equivalents (GAE) 
>30 mg/100 g).

This project confirmed that annual and perennial 
legumes can provide continuity and predictability of 
nectar supply for Australia’s beekeeping industry. Based 
on their bioactivity profile, there may be an opportunity 
to develop some bee-friendly pasture honeys or nectars 
into valuable medicinal products.

Prom
oting the im

port
ance of honey bees

69



Scientific  
name

Common  
name Cultivar Sample

TPC (GAE 
eq.mg/100 g)

FRAP  
(mmol Fe/kg)

DPPH  
(µmol Trolox/
kg)

Onobrychis 
viciifolia

Sainfoin Othello Honey 28.6 ± 0.2 5.88 ± 
0.28

2288 ± 175

Nectar 39.8 ± 0.9 7.55 ± 0.26 3543 ± 25

Trifolium 
glanduliferum

Gland clover Prima Nectar 27.0 ± 0.8 5.50 ± 0.32 1691 ± 42

Trifolium 
incarnatum

Crimson Caprera early Nectar 22.2 ± 0.3 3.55 ± 0.06 1407 ± 76

Trifolium 
isthmocarpum

Moroccan clover Selection Nectar 20.8 ± 0.4 3.35 ± 0.07 1188 ± 91

Trifolium 
michelianum

Balansa clover Paradana Nectar 13.2 ± 0.5 2.13 ± 0.15 341 ± 57

Honey 14.8 ± 0.3 2.24 ± 0.17 552 ± 15

Trifolium 
pratense

Red clover NSE Nectar 25.7 ± 2.1 5.32 ± 0.44 205 ± 23

NSE Honey 29.9 ± 0.9 6.04 ± 0.44 2410 ± 168

NFE Honey 19.8 ± 0.5 2.58 ± 0.08 794 ± 66

Trifolium 
purpureum

Purple clover Electra Nectar 30.6 ± 1.7 6.58 ± 0.54 2417 ± 61

Trifolium 
resupinatum

Persian clover Kyambro Nectar 30.2 ± 0.5 7.17 ± 0.22 2429 ± 72

Honey 25.7 ± 0.9 6.17 ± 0.24 2030 ± 180

Trifolium 
vesiculosum

Arrowleaf clover Cefalu Nectar 39.7 ± 3.0 6.21 ± 0.34 2270 ± 226

Table 1. Antioxidant activity indicators for nectar and honey: total phenolics content (TPC), ferric reducing 
antioxidant capacity assay (FRAP) and 2, 2-diphenylpicrylhydrazyl (DPPH) assay (means of triplicate 
analyses of a single sample). All cultivars grown in shade houses other than T. michelianum and T. 
resupinatum (commercial crops).
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Recommendations

The project team made the following 
recommendations:

•  Extend the current work to a multi-year project to 
investigate the potential for production of high-
quality honey from annual and perennial pasture 
legumes at the commercial paddock scale.

•  Investigate the utility of strategic mixes of 
pasture legume cultivars to extend the flowering 
window and produce nectar and honey with 
desirable characteristics.

•  Identify the best management practices for bees 
in pasture production systems currently used 
for ruminant livestock production or commercial 
seed production.

•  Examine the impact of farming practices (such 
as crop nutrition) on pollen, nectar and honey 
quality and quantity.

•  Commence preliminary investigations into 
other commercially available pasture legume 
species with existing cultivars and promising 
floral characters, to broaden the diversity and 
adaptation range of bee-friendly pasture options 
for apiarists.

Research approach 

 
This project has synergies with PRO-013057 
Clover4Bees pilot study..
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The primary objective of this project is to develop 
a cost-effective, user-friendly and robust portable 
device that can provide rapid and accurate American 
foulbrood (AFB) test results in the field.  

The ultimate goal is for beekeepers to be able use 
the device in the field to detect AFB infections 
in their early stages and take appropriate 
management steps before the disease escalates 
throughout the apiary.

Objectives

PRJ-012208

1/9/2020

30/6/2023

Commenced

Due for completion

Diagnostics for American 
foulbrood in honeybees

Principal Investigator:  Julia Grassl 
Organisation:  CRC for Honey Bee Products

Promoting the importance  
of honey bees

Background

American foulbrood (AFB), caused by Paenibacillus 
larvae, is the most economically and biologically 
devastating bacterial disease of honey bees across 
Australia. The incidence of AFB is increasing at an 
alarming rate, with a five-fold increase in outbreaks 
between 1971 and 2006. Early detection of AFB is 
crucial to prevent outbreaks from spreading to nearby 
bee hives and to minimise hive losses within and 
between apiaries. 

Current field diagnostics for AFB rely on skilled 
beekeepers opening their hives and visually inspecting 
every frame for symptoms. The presence of AFB can be 
as discreet as a single symptomatic larva in an apiary 
and symptoms can be confused with other diseases, 
such as European foulbrood or sacbrood. Confirmation 
of infection with AFB requires the molecular analysis 
of a sample of infected brood – a time-consuming and 
invasive process, particularly in large-scale commercial 
apiaries. A rapid and non-invasive diagnostic tool to 
identify AFB in the field would revolutionise the early 
detection and management of this devastating disease.

Bee hives suffering from AFB emit a characteristic 
‘foul’ odour as the infected brood decomposes within 
the diseased honeycomb cells. This odour is the result 
of volatile organic compounds (VOCs) that are emitted 
as the infected brood decomposes. VOC-sensing 
technology has been used extensively since the 1980s 
for a range of applications, including disease detection 
and identification. Applications of sensor devices 
to detect disease primarily involve the detection of 
disease-specific VOCs. 

2022 Research, Development and 
Extension Snapshot

This research project builds on previous work carried 
out by PhD student, Jessica Bikaun (nee Moran), through 
the CRC for Honey Bee Products (CRCHBP), to determine 
the VOC profile (fingerprint) of AFB-infected hives. 
The discovery of a group of highly specific chemical 
biomarkers has led to the development of sensors that 
react only to AFB-infected larvae.

The aim of this project is to develop the chemistry 
that can bind and quantify the VOCs indicative for AFB 
infections. The applications for the AFB sensor will 
include biosecurity inspection and hive screening for 
AFB, hive health assessment for establishing healthy bee 
colonies and a non-invasive method for AFB testing.

Research approach and progress 

 
The discovery of a group of highly specific AFB 
biomarkers in the preceding CRCHBP project has 
underpinned the development of sensors that only react 
to AFB-infected larvae. 

The first step was to develop an array of chemically 
functional and cost-effective sensor chemistries 
capable of sensing disease-specific compounds in 
the air of an infected hive. The sensors will then be 
incorporated into a portable device, which can sample 
air and analyse the sensors to give an ‘on-the-spot’ 
diagnostic reading in real-time. 

To date, research team member Dr Praveen, from the 
University of Western Australia, has developed five 
specific surface materials to create a colourimetric 
sensor array, that detects key AFB volatiles.

The sensor array has been successfully tested against 
infected larvae and healthy hives and the project team 
will now test these sensors against hive material from 
AFB infected colonies. They will eventually carry out 
tests in a larger field trial, before the prototype devices 
are deployed into commercial beekeeper settings.  

The future handheld device will integrate a disposable 
colourimetric sensor array consisting of chemo-
responsive organic and inorganic compounds to detect 
key AFB volatiles inside the hive.

Implications 

 
Development of a non-invasive sensor device to detect 
AFB in bee hives is likely to revolutionise the honey bee and 
pollination industries. Commercial beekeepers will be able 
to use the technology to screen their hives before and after 
moving to a honey flow, or before hives undertake a pollination 
activity to ensure growers are receiving healthy hives. 

A rapid and non-invasive AFB sensor also will improve 
the efficiency of screening hives under the National Bee 
Biosecurity Program — saving beekeepers time and money.

The outcomes of this project will ultimately improve disease 
management and ensure high-quality bee products are 
produced, which meet global biosecurity and market 
requirements.

Related research  

 
This project builds on the outcomes of the CRC for Honey 
Bee Products’ Project 20: Honey bee disease diagnostics.
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Background

Crop pollination and honey production by managed 
honey bees is worth $14.2 billion in annual economic 
value to Australia, making a significant contribution to 
the overall value of Australian agriculture. Pollination 
and honey production will be critical for the success 
of Australian agriculture as the industry strives for 
greater productivity in order to reach the National 
Farmers’ Federation’s vision of becoming a $100 billion 
dollar industry.

To meet the growing demand for productivity and 
profitability, beekeepers need to breed the best quality 
bees for crop pollination and honey production.

Plan Bee is a national program looking to develop and 
support a sustainable national genetic improvement 
program to transform and accelerate the performance 
of managed honey bees in Australia. The program 
focuses on identifying traits of importance, such as 
honey yield, brood pattern and disease resistance, and 
selecting queen bees for breeding accordingly. The 
program will also develop a national database to assist 
beekeepers in choosing their breeding stock to improve 
the productivity of their hives.

Ultimately, better, more productive hives will not 
just benefit the beekeeping industry, but also the 
horticulture and broadacre industries that depend on 
pollination services.

In the past 12 months, the project team has developed 
a Plan Bee Breeding Manual and a Getting started with 
genetic selection guide, to help queen breeders define 
their breeding objectives, record bee data, evaluate their 
colonies and share data with the Plan Bee team.

Honey Bee Genetic  
Improvement Program  
(Plan Bee)

The overarching objective of Plan Bee is to 
establish a sustainable national genetic 
improvement program for queen bee breeders 
and the broader honey bee industry.

The national genetic improvement program will 
be the result of genetic analysis to establish 
the pedigree of queens, the implementation 
of standardised selection criteria and the 
development of a database of genetic merit 
to assist queen breeders to market their 
stock and to help beekeepers make informed 
decisions when purchasing queen bees.

Objectives

February 2020

May 2023

Principal Investigators:  Dr Nadine Chapman 
(University of Sydney)

Dr Elizabeth Frost   
(NSW DPI)

Dr Rob Banks  
(University of New England)

John Davies   
(Better Bees WA)

Tiff Bates   
(Better Bees WA)

Commenced

Due for completion

For more information, visit  
agrifutures.com.au/plan-bee

Rural Research & Development 
for Profit program

Why is genetic selection important?

2022 Research, Development and 
Extension Snapshot

Genetic selection provides a way to compare 
queens within your own stock, accounting for both 
environmental and genetic effects, resulting in more 
accurate breeding decisions and stronger selection 
for your traits. The database provides a robust system 
for keeping and maintain records over the life of a 
queen and beyond. Over time, you can measure genetic 
progress to analyse the impact of your selection 
efforts. You will be able to share breeding information 
(estimated breeding values) with customers. We would 
like to encourage and assist all beekeepers to set up 
their own genetic improvement program.

The steps to get started with collecting genetic  
selection data are:

1.    Define your breeding objective.  What traits will 
you select for? How will you assess each trait?

2.  Confirm data recording processes. How often will 
you record data? Who will record data? Will you use 
the Plan Bee Data Recording Sheet or your own 
method? How will you ID queens and what pedigree 
information will you collect?

3.  Evaluate colonies. Using your data recording sheet 
or other methods, perform your colony evaluations.

4.  Share your data. Share your data with he Plan 
Bee project team by submitting your records to 
Nadine Chapman, project co-lead, Plan Bee, at             
nadine.chapman@sydney.edu.au.

What comes next? 

 
In return for your data, the Plan Bee team will send 
you a report that ranks your queens. You will receive 
breeding values for each individual trait that you have 
selected for, as well as a summary breeding value for 
your stock. You should then use this information to help 
make selection decisions for the next generation.

Important points to keep in mind when setting up your 
program are:

•  Spread your genetics across your loads. Don’t 
place all the offspring of a single queen or a single 
line in the one apiary if you have more than one 
apiary. This makes it very difficult to separate out 
environmental from genetic effects.

•  Either manipulate colony strength when introducing 
a queen or regularly record colony strength (frames 
of bees) so that we can account for the quality of the 
colony the queen was placed in. This will affect such 
things as the amount of honey the colony produces, 
meaning that the queens placed in small colonies will 
seem worse than they are.

•  Information collected on colonies for the first 6 weeks 
after a new queen is introduced should not contribute 
to estimated breeding values as this is the minimum 
amount of time required for the worker population to 
be replaced.

•  Estimated breeding values based on multiple 
evaluations will be more accurate than those based on 
few or single evaluations.

On the following page, there are some traits that breeders 
select for and suggested criteria measurement..

Related research 

 
This project builds on the outcomes of the project 
Progressing implementation of genetic selection in 
Australian Honeybees (Banks 2015).
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Trait 1 2 3 4 5

Aggression Minimal 
smoke 
required, no 
aggression 
displayed

Requires more 
smoke as you 
progress

Requires more 
smoke, bees fly 
around you but  
do not attack

Stings, 
posturing, 
guards 
recruited

Large amount of 
smoke needed, 
multiple stings, 
persistent attack, 
chases you, sets off 
surrounding colonies

Runny Work as 
normal

A little  
movement

Some agitation 
and clustering

Rush about  
on combs  
and box, fairly 
clustered 

Fly off and rush 
about on combs, 
bees grouped leaving 
frames uncovered,  
no work being done

Swarming No queen 
cells,  
no  
maagement 
required

Queen cells 
destroyed

Minimal 
management 
required -  
remove brood/
honey/add super

Splitting was 
required

Colony swarmed 
despite management

European 
foulbrood

0 1-5 cells 5-20 cells 20-30 cells >30 cells

Chalkbrood 0 1-5 cells 6-40 cells 41-80 cells >80 cells

Sacbrood 0 1-5 cells 6-10 cells 10-20 cells >20 cells

Small hive 
beetle

0 1-5 cells 6-15 cells 16-30 cells >30 cells

Wax moth 0 1-5 cells 6-10 cells 11-15 cells >15 cells

Burr comb 0 30% of  
space filled

50% of  
space filled

70% of  
space filled

100%  
space filled

Hygienic  
behaviour 
(FKB)

<70%  
removed

70-79% re-
moved

80-89%  
removed

90-94% re-
moved

>95%  
removed

Hygienic  
behaviour 
(PKB)

<70%  
removed

70-79% re-
moved

80-89%  
removed

90-94% re-
moved

>95%  
removed

Worker size 
(length)

12 mm 13 mm 14 mm 15 mm >15 mm

Drone size 
(length)

<15 mm 15 mm 16 mm 17 mm >17 mm

Queen size 
(length)

18 mm 19 mm 20 mm 21 mm 22 mm

low/little (high/heaps)

Scales have been provided as low-high as beekeepers vary in whether they find traits desirable or not. Having a standard 
scale based on quantity enables clear recording in the database. Your breeding objectives will guide how EBVs are 
calculated. Scales may be quicker to use, but they are less accurate than precise measurements.

Trait selection guide

Rural Research & Development 
for Profit program
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The Biosecurity sensing technologies for select 
small and emerging industries project sought 
to shine a spotlight on biosecurity sensing 
technologies with the potential to support select 
small and emerging industries with the on-
farm detection of novel pest, disease and weed 
incursions. The final report brings to light the 
impacts of biosecurity sensing technologies, 
outlines potential benefits, and details industry 
scenarios for the adoption of technology, along with 
triple bottom line considerations. The industries 
covered by the project include honey bees, tea tree, 
tropical fruits (rambutan, jackfruit, dragon fruit), 
hemp and sesame. 

Snapshot

PRJ-015260

10/6/2021

19/12/2021

Commenced

Completed

Biosecurity sensing technologies 
for select small and emerging 
industries

Organisation:  KPMG

Background

Biosecurity threat management is crucial to protecting 
the profitability and livelihoods of Australia’s beekeepers 
and the industry’s key stakeholders. The Australian honey 
bee and pollination industry has experienced strong 
growth during the past 10 years. The industry produces 
between 20,000 and 30,000 tonnes of honey annually, 
contributing to the industry’s gross value production (GVP) 
of $147 million a year (2018-19). Additionally, pollination 
services provided by beekeeping operations play a key role 
in the Australian agriculture industry and the economy. 
Crops such as almonds rely almost entirely on pollination 
services from honey bees, contributing an estimated 
$4-6 billion annually to the Australian economy, further 
highlighting the importance of biosecurity in the industry.

Several endemic diseases and pests impact the industry, 
including American foulbrood, small hive beetle, nosema 
and chalkbrood. In addition to these endemic biosecurity 
risks, a host of exotic pests and diseases are yet to enter 
Australia, yet pose an ever-present threat. The Varroa 
mite (Varroa destructor) is a key example of such a threat. 
Australia is also one of the few countries worldwide that 
remain free from this devastating pest. The adoption of 
on-farm biosecurity sensing technologies in select small 
and emerging industries has the potential to strengthen 
Australia’s agricultural systems. The coronavirus 
pandemic has changed the importance of biosecurity in 
the supply of agricultural produce, with impacts on the 
transport of goods and people domestically and globally.

This investment assists with building the necessary 
capability for early detection of animal and plant pest 
and disease risks, and minimising the negative impact 
on farm income, the environment and the local economy. 
These pests and diseases represent a significant risk to 
the livelihood of beekeepers but also businesses reliant 
on pollination services. Furthermore, unmanaged pests 
and diseases have the potential to impact the Australian 
native bee population, which plays an important role in 
the overall health of the ecosystem and pollination of 
other commodities.

Mitigation of biosecurity threats is vital to the daily 
operations of beekeepers. In recent years, technology has 
become increasingly beneficial in assisting beekeepers 
worldwide with the detection and identification of 
potential risks within hives.

National Rural Issues
2022 Research, Development and 
Extension Snapshot

N
ational Rural Issues

Figure 1:  
Honey bee technology market scan scorecard
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Methodology 

 
The project followed a systematic methodology to identify, 
shortlist and validate potential technologies for five select 
industries. This involved engaging with Australian biosecurity 
experts to understand the macro issues and opportunities 
facing the Australian agri-food sector, followed by interviews 
with representatives from each select industry to validate the 
core biosecurity risks to their operations and their drivers and 
value propositions.

This was followed by a market scan to identify potential 
biosecurity sensing technologies for each industry. Candidate 

technologies were then shortlisted for each industry and a 
‘fit-gap’ assessment was performed on selected technologies. 
Technologies were validated through a series of industry 
workshops. Data collected from interviews, market scans and 
workshops were analysed, and key insights were derived and 
presented as considerations and recommendations for select 
small and emerging industries (see Figure 1).

Of the seven technologies identified by the project team, 
the following three technologies were profiled as potential 
candidates for Australian beekeepers to consider.

Company

Mite infestations Diseases such 
as sick broods

Overall health 
of hive

Colony Collapse 
Disorder

Added value (e.g. honey yield 
forecast, pollination services)

•  Technologies were scored on a 1 to 5 star rating against 
•  Desirability and Feasibility criteria for industry 
    appropriateness. 
•  Desirability (D) – problem/solution fit, capability, data    
    policy, connectivity, scalability, flexibility.
•  Feasibility (F) – Interoperability, ease of use,    
    maintenance & support, decision support, reliability.
•  Each criteria were weighted for importance out of 100 
    with D=60%, F=40%.
•  To reduce any personal bias, the weightings were 
    determined after three stages of refinement. Initially 
    applied by core project team members, followed by    
    project leaders, and a final check by AgriFutures.

Threats Desirability Feasibility

HiveMind

BeeScanning

IoBee

Arnia

EyesOnHives

BeeHero

Score 
(out of 100)

84

Scorecard method

73

64

59

42

65

68ApisProtect

Excellent

Very good

Good

Fair

Poor



Hivemind

Hivemind is a remote hive management tool offering an 
all-in-one solution to help beekeepers monitor apiaries 
remotely. The tool combines in-hive sensors with satellite 
technology to collect data for temperature, humidity and 
bee count, to identify hives struggling with pests, disease 
or hunger. Beekeepers can view and analyse the insights 
on Hivemind’s dashboard. In addition, Hivemind sends out 
alerts when an apiary requires urgent attention. 

Hivemind also collects additional data, such as estimated 
bee flying time and weather to determine the strength of 
the hive — information that can help beekeepers provide 
better pollination services.

Technology strengths

Hivemind’s key strengths are its connectivity options, 
maintenance and fitness for purpose. The solutions satellite 
option enables beekeepers to place their hives in remote 
locations and monitor them for biosecurity threats. The 
easy-to-use in-hive sensors collect information around the 
clock and alert beekeepers to struggling hives, potentially 
allowing beekeepers to target their inspections more 
specifically towards struggling hives, resulting in fewer 
disturbances and greater peace of mind.

Workshop findings

Most workshop participants felt confident using technology. 
Feedback highlighted the ease of data capture from 
Hivemind through its remote monitoring capabilities and 
satellite connectivity. This allows beekeepers to streamline 
their use of equipment and reduce input costs. However, 
participants were concerned the position of one of the 
sensors on the outside of the hive might result in damage 
to the technology. Overall, workshop participants suggested 
adoption of Hivemind required further validation with 
current users and the vendor.

National Rural Issues

ApisProtect 

 
ApisProtect is a remote hive-monitoring technology that 
uses in-hive sensors and machine learning to inform 
beekeepers of deteriorating conditions within a colony. 
The information received from the in-hive sensors 
helps beekeepers understand hive conditions and form 
actionable insights. Beekeepers can access the data via 
a web dashboard and can receive alerts, daily predictions 
and real-time information about their hives.

Technology strengths

Designed to minimise the risk of bees covering holes 
with propolis, one of the key issues for beekeepers when 
using in-hive technologies. Additionally, ApisProtect offers 
cellular and LoRaWAN as connectivity options for remote 
hive monitoring. Beekeepers can receive updates and 
alerts from weak colonies, potentially assisting them with 
hive inspections and reducing the number of inspections 
required.

Workshop findings

ApisProtect was subject to significant interest during 
the workshop given its in-hive sensor design and remote 
connectivity options. In addition, beekeepers highlighted 
the solution’s potential to help assess and identify hive 
health. However, they questioned the technology’s ability to 
work under Australian conditions, and its adoption would 
be subject to further trials and validation with the vendor.

2022 Research, Development and 
Extension Snapshot

N
ational Rural Issues

BeeScanning 

 
BeeScanning is an application for iPhone and Android 
smartphones and tablets. It requires beekeepers to 
take multiple photos of the honeycomb inside their 
hives and then uses artificial intelligence (AI) to analyse 
the photos to detect the presence of Varroa mites or 
sick brood. After analysing the photos, the application 
displays an overview of findings and allows the user 
to view the locations of pests or diseases on the 
honeycomb image.

Technology strengths

The technology’s key benefits include its ease of use, 
scalability across hives and the platform’s decision 
support. The application can be used to take images 
across multiple hives. BeeScanning’s artificial 
intelligence (AI) solution highlights bees in the analysed 
image that are affected by sick brood or Varroa. The 
application can be downloaded worldwide and requires 
little technical expertise. However, BeeScanning’s 
fitness for purpose might depend on the number of 
hives, given the time and work involved in taking the 
photos to identify pests and diseases.

Workshop findings

Some commercial beekeepers were unsure about the 
ability of BeeScanning to process a higher number of 
hives and the time required to identify pests and diseases 
on honeycombs. However, commercial beekeepers 
indicated the application could potentially be used 
for educational and training purposes, especially for 
recreational beekeepers.

For the full report developed as part of 
this project, visit agrifutures.com.au/
biosecurity-sensing-technologies
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Vision

PRJ-015277

10/6/2021

1/10/2021

Commenced

Completed

Australian Native Bee Strategic 
RD&E Plan (2022-2027)

Principal Investigators:  Dr Olivia Reynolds 
(Formerly Susentom)
Dr Michael Robinson    

(SciLS)

Snapshot

Native beesEmerging Industries

Australia has approximately 1650 named native bee 
species. Most Australian native bees are classified as 
solitary or semi-social, however there are 11 described 
species of eusocial stingless native bees, belonging to two 
genera, Tetragonula and Austroplebeia. All species are 
valuable pollinators, with stingless bees also producing a 
highly valued honey with reported health benefits.

Australian native bee honey production is estimated to 
have an industry value of less than $1m. By 2030, this 
value is expected to increase to $3-5m, with native bee 
honey retailing for $200-450 per kilogram. The supply of 
colonies for beekeepers and the provision of pollination 
services for growers are where the highest returns in the 
value chain currently rest.

The development of a Strategic Research, Development 
and Extension (RD&E) Plan is a crucial first step in the 
growth for an emerging industry. The Australian Native 
Bee Strategic RD&E Plan (2022-2027) clearly identifies 
opportunities and barriers to industry growth, and 
subsequent RD&E priorities for the industry. 

The Australian Native Bee Strategic RD&E Plan (2022-
2027) is the result of extensive desktop research and 
stakeholder consultation across the Australian native bee 
industry, and pulls together specific recommendations for 
future investment to support the long-term growth and 
competitive advantage of the industry.

The Plan has been produced as part of AgriFutures 
Australia’s Emerging Industries Program, which focuses 
on new and emerging industries with high growth 
potential. Emerging animal and plant industries play an 
important part in the Australian agricultural landscape. 
They contribute to the national economy and are key to 
meeting changing global food demands.

Download the full Australian Native Bee 
Strategic RD&E Plan (2022-2027) at 
agrifutures.com.au/native-bee-rde-plan

A highly valued and sustainable native bee industry 
that provides widespread pollination services, 
produces multiple premium products and services, 
and promotes conservation and biodiversity, based 
on best environmental, ethical and social practices.

2022 Research, Development and 
Extension Snapshot

Mission 

 
The Australian native bee industry will:

•  Provide management and support wild pollination 
of a broad range of agricultural crops and the 
environment.

•  Produce high-quality, high-value native bee honey, 
propolis and other products for domestic and export 
markets.

•  Be recognised as a best management practice 
industry (nationally and internationally) with 
regards to accepted product and service standards, 
and conservation of native bees to protect their 
welfare and role in the environment.

•  Increase broad community awareness and 
knowledge, raise the profile, and support use and 
ownership of native bees.

•  Engage with Aboriginal and Torres Strait Islander 
communities for mutual exchange of knowledge 
and development of opportunities.

•  Secure investment and undertake collaborative and 
coordinated RD&E necessary to support the vision.

Goals 

•    Pollination by native bees is widely recognised, 
valued and utilised across agroecosystems.

•  Stingless bee products (native bee honey and 
propolis) are viably produced, widely recognised and 
highly valued.

•  Native bee management is ethical and regenerative.

•  The industry is cohesive and collaborative, and 
underpinned by enhanced awareness, knowledge, 
capacity and community support for native bees.

•  Biodiversity and conservation of native bees 
is underpinning a regenerative and successful 
industry and healthy ecosystems.

Outcomes 

•     Native bees are highly valued managed and wild 
pollinators of agricultural crops in Australia.

•  Native bee honey and propolis are in high demand as 
valued products with significant health, social and 
environmental benefits.

•  Knowledge of managed native bees and their 
environment is considerably enhanced to ensure 
their management is ethical and regenerative, and 
supports the sustainable development of pollination 
and native bee products.

•  Knowledge of wild native bees and their habitat is 
significantly enhanced to support the conservation 
of bees and identify opportunities for enhanced 
ecosystem services and land restoration.

•  Aboriginal and Torres Strait Islander enterprises are 
an integral and integrated component of the native 
bee industry.

•  There is increased capability and capacity of skilled 
labour for the industry.

•  Australian Native Bee Association (ANBA) is 
recognised as the peak industry body for managed 
and wild native bees, providing leadership, driving 
implementation of the RD&E Plan, and operating 
collaboratively across the industry.

The road ahead 

 
The Australian Native Bee Strategic RD&E Plan describes 
the RD&E activities to be implemented to achieve the 
vision, mission, goals and outcomes. While it is nominally 
a five-year plan (2022-2027), realistically the level of 
funding and investment secured, and any potential events 
outside the industry’s control, will determine progress 
towards industry goals.

Each strategy and activity has been informed by a 
strengths, weaknesses, opportunities and threats (SWOT) 
analysis and are related to the goals, outcomes and vision. 

Each activity in the Plan describes an area of potential 
RD&E investment, and includes at least one key 
performance indicator as an indicator of progress.

89

Em
erging Industries

http://agrifutures.com.au/native-bee-rde-plan


The recent discovery - through the Optimising bioactive 
content of Australia stingless bee honey project - of the 
beneficial low-GI sugar disaccharide, trehalulose, as a 
major component in Australian stingless bee honey has 
given scientific credence to long-held claims the honey 
has therapeutic properties, including antidiabetic and 
antioxidant benefits. However, the origin of this rare 
sugar has been unknown.

This project was undertaken to determine both the origin 
and stability of trehalulose in stingless bee honey, and 
also to determine the relative sugar and organic acid 
composition across stingless bee species, location and 
other hive conditions. The research demonstrated that 
native Tetragonula carbonaria bees fed sucrose (table 
sugar) readily produce honey rich in trehalulose. This 
new knowledge suggests stingless bees feeding on 
sucrose-rich nectar should produce trehalulose-rich 
honey. Storage experiments further demonstrated that 
trehalulose is quite stable in honey, whether the honey is 
stored in the fridge, at room temperature, or in the hive.

This knowledge will assist industry with developing a 
food standard, with trehalulose as a distinctive marker 
for this premium product.
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Background

Australian stingless bee honey attracts a high market value 
and is reported to have a range of beneficial properties, 
including antidiabetic and antioxidant benefits. However 
no specific bioactive honey component has previously been 
associated with this activity. It has long been recognised 
that Australian stingless bee honey contains high levels of 
a single disaccharide, with this sugar previously reported 
as maltose – although this sugar was never separated or 
characterised.

The discovery that the disaccharide in honeys of the major 
Australian stingless bee species, T. carbonaria and T. 
hockingsi, is actually the more unusual trehalulose provides 
a specific marker for this premium honey. The finding also 
affords scientific credibility to claims regarding the benefits 
of this honey. Trehalulose has not previously been found 
as a major component in any food. As such, the presence 
of trehalulose in stingless bee honey presents significant 
marketing opportunities for the rapidly emerging stingless 
bee industries in Australia and overseas. First, however, the 
origin of the abundance of this rare sugar in stingless bee 
honey required detailed investigation.

The principal objectives of this project were to identify 
conditions under which maximal bioactive trehalulose 
is formed in stingless bee honey, and to understand the 
stability of this beneficial sugar under storage conditions, 
both inside and outside the hive. In doing so, the project 
team also sought to examine the production of organic 
acids in stingless bee honey under the same conditions. 
These components are responsible for the sour and tangy 
tastes associated with this honey.

A further objective was to work with keepers of stingless 
bee hives to raise awareness of the conditions required 
to produce stingless bee honey with optimised and 
standardised trehalulose content, and to assist the 
Australian Native Bee Association (ANBA) with developing 
an Australian Food Standard based on this novel 
disaccharide being a marker for this premium product.
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Research approach 

 
This project was undertaken to determine both the 
origin and stability of trehalulose in stingless bee honey, 
and to determine the relative sugar and organic acid 
composition across stingless bee species, location and 
other hive conditions. The research approach combined 
‘good science’ with integrated industry involvement and 
communication to ensure uptake of project outputs to 
benefit this burgeoning industry. 

As part of this project, T. carbonaria stingless bees, in 
experimental hives, were fed pure sugars (sucrose and a 
glucose/fructose mixture), and honey was collected and 
analysed for sugar composition to determine the basis 
of trehalulose production.

Replicate stingless bee honey samples were ‘aged’ 
both in-hive and following harvest under controlled 
laboratory conditions (i.e. 4 °C, 20 °C and 30 °C) to 
determine the impact of storage condition on the level  
of trehalulose.

More than 100 stingless bee honey samples of known 
provenance (stingless bee species, hive location, season, 
length of time in hive, hive history) were sourced from 
industry collaborators. These included honey samples 
from five local stingless bee species (T. carbonaria,T. 
hockingsi, T, davenporti, Austroplebeia australis, A. 
cassiae) from natural forest, suburban garden and farm 
locations. These samples were analysed for both bioactive 
sugar composition and also organic acid production.

Outcomes 

By experimentally feeding sugar solutions to confined 
experimental colonies of the Australian stingless 
bee T. carbonaria, the project team established the 
origin of trehalulose in stingless bee honey. The bees 
almost completely converted sucrose (table sugar) to 
trehalulose. In contrast, feeding a glucose/fructose (1:1) 
mixture did not result in trehalulose formation.

Stingless bees fed on sucrose-rich nectar should 
produce honey rich in trehalulose. Honey from one 
hive in a macadamia orchard (with reportedly sucrose-
rich nectar) contained the highest trehalulose as a 
percentage of total sugars. However, native bee hives 
in suburban gardens contained the highest trehalulose 
content by honey. 

Storage experiments demonstrated that trehalulose 
is quite stable in honey, regardless of whether it is 
stored in the fridge, at room temperature, or at higher 
hive temperatures. Analysis of honeys of different 

provenance showed that while there is natural variation 
between similar honey samples, the largest determinant 
of sugar and organic acid composition is bee species 
and hive habitat. Major sugars present in honey of all 
Tetragonula species were fructose, glucose and trehalulose. 
By comparison, honey of Austroplebeia species contained 
fructose, glucose, some sucrose and significantly lower 
levels of trehalulose than that of Tetragonula species.

Honey of Tetragonula species contained high levels of 
gluconic, acetic and lactic acids; honey of Austroplebeia 
species contained similar gluconic acid levels but lower 
levels of acetic and lactic acids. 

Implications for industry 

The results and knowledge gained during this project will 
enable the stingless bee honey industry to produce honey 
with a more consistent and reliable composition. 

This information has been conveyed to industry and the 
wider community in formal presentations, written articles 
and informal discussions, and disseminated through 
industry publications, such as the ANBA newsletter The 
Cross Pollinator (May 2021 issue). 

This research has also been publicised in both scientific 
and popular media and will foster consumer awareness of the 
benefits of stingless bee honey – and potentially increased 
consumer demand for this high-value food product.

This research has served to elucidate the origin and 
stability of the beneficial sugar trehalulose in Australian 
stingless bee honey. The presence of this distinctive sugar 
with known low glycaemic index (GI) provides a ready and 
valuable authenticity marker for stingless bee honey, to 
guard against substitution and/or adulteration with honey 
bee honey or sugar-based syrups.

Outputs of this research include establishing the stability of 
this disaccharide under normal storage conditions, and also 
analysis of the concentration range and profile of sugars 
and organic acids present in honeys across different species 
and situations. This information will lead to the development 
of a more standardised stingless bee honey product.

Australia has a burgeoning health food industry based on 
native food products, and Australian stingless bee honey has a 
ready, but as yet not fully exploited, market within this sector.

Results of this research and associated scientific 
publications will provide valuable scientific data for ANBA 
in its quest for an Australian Food Standard for stingless 
bee honey, with trehalulose used as a distinctive marker 
compound for this premium product.
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The presence of trehalulose 
in stingless bee honey 
presents significant marketing 
opportunities for the rapidly 
emerging stingless bee industries 
in Australia and overseas.”

“
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