
AgriFutures
Honey Bee 
& Pollination 
Program

2021 Research,  
Development & 
Extension Snapshot



© 2021 AgriFutures Australia  

All rights reserved.   

ISBN 978-1-76053-167-6  
 
AgriFutures Honey Bee & Pollination Program  
2021 RD&E Update

Publication No. 21-037 

The information contained in this publication is intended 
for general use to assist public knowledge and discussion 
and to help improve the development of sustainable regions. 
You must not rely on any information contained in this 
publication without taking specialist advice relevant to your 
particular circumstances.  

While reasonable care has been taken in preparing this 
publication to ensure that information is true and correct, 
the Commonwealth of Australia gives no assurance as to the 
accuracy of any information in this publication. 

The Commonwealth of Australia, AgriFutures Australia, the 
authors or contributors expressly disclaim, to the maximum 
extent permitted by law, all responsibility and liability to any 
person, arising directly or indirectly from any act or omission, 
or for any consequences of any such act or omission, 
made in reliance on the contents of this publication, 
whether or not caused by any negligence on the part of 
the Commonwealth of Australia, AgriFutures Australia, the 
authors or contributors. 

The Commonwealth of Australia does not necessarily 
endorse the views in this publication. 

This publication is copyright. Apart from any use as 
permitted under the Copyright Act 1968, all other rights 
are reserved. However, wide dissemination is encouraged. 
Requests and inquiries concerning reproduction and 
rights should be addressed to AgriFutures Australia 
Communications Team on 02 6923 6900. 

AgriFutures Australia is the trading name for 
Rural Industries Research & Development 
Corporation (RIRDC), a statutory authority 
of the Federal Government established 
by the Primary Industries Research and 
Development Act 1989.   
 
Building 007, Tooma Way 
Charles Sturt University 
Locked Bag 588 
Wagga Wagga NSW 2650

02 6923 6900 

info@agrifutures.com.au 
www.agrifutures.com.au

Published by AgriFutures Australia  
in May 2021

This publication was supported by the 
Department of Agriculture, Water and the 
Environment, through funding from the 
Australian Government.

Research

Development Extension



Objective 3 46

Improve understanding of nutrition best practice and disease interaction.

PRJ-010815  Investigating factors that influence chalkbrood outbreaks in Australia 48

PRJ-010825   Probiotic development for bees: Analysing gut bacteria in healthy bees  
 

52

Objective 4 54

Improve understanding of the benefits of honey and develop chain traceability.

PRJ-010879 Increasing the value of Australian honey as a health food 56

PRJ-012227 Composition of Australian honey 58

Objective 5 60

Improve understanding of pollination strategies that impact crop yields  

and improve hive health.

PRJ-012995 Industry Development Grant: The Australian propolis project 62

PRJ-012975 

 

 

PRJ-009055 
 
PRJ-012781

Industry Development Grant: The palatability and utilisation of protein supplements

 

64

Objective 6 66

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

Chemical residues in bee hives post canola flowering 
 

Industry Development Grant: Understanding floral resource use of native 

versus exotic floral enhancements by the European honey bee

68 

70

 

Promoting the importance of honey bees 74

PRJ-012242 New opportunities for the production of premium and medicinal honey 76

PRJ-012214 Improving chalkbrood disease protection in honey bee colonies  

using probiotics and prebiotics

78

Arena 2 

Rural Research and Development for Profit program 

80

Securing pollination for more productive agriculture 82

Honey bee genetic improvement program (Plan Bee) 86

Forewords 6

AgriFutures Australia 8

Arena 3  

Growing Profitability and AgriFutures Honey Bee & Pollination Program

10

About your levy 11

Advisory Panel 12

Advisory Panel farewells highly regarded colleagues 14

Research projects 16

Objective 1 18

Identify and develop technology for improved hive performance.

PRJ-010257 Progressing implementation of genetic selection in Australian honey bees  20

PRJ-012993 Industry Development Grant: Multi-point honey bee monitoring in 

glasshouses and polytunnels

24

Objective 2 28

Increase capacity within research community and future industry leaders.

PRJ-012495 Rebuilding the honey bee and pollination industry following the  

2019–20 bushfires

30

PRJ-012405 The size and scope of the Australian honey bee and pollination industry 34

PRJ-012859  Industry Development Grant: AICD governance training 40

PRJ-012860 Industry Development Grant: B-QUAL training and biosecurity  

revision video series

42

PRJ-012994 Industry Development Grant: SAAA Learning Hive 44

AgriFutures Honey Bee &  
Pollination Program

2021 Research, Development 
and Extension Snapshot 5

Inside



For nearly six decades Australia’s commercial beekeepers 
have contributed to research, development and 
biosecurity for their industry through the statutory levy 
(introduced in 1962). Professional beekeepers who 
produce 1,500 kilograms or more of honey per calendar 
year pay the levy on honey production. The expenditure 
of the research and development component of the levy 
is now managed by AgriFutures Honey Bee & Pollination 
Program. Our industry should be congratulated for its 
foresight and commitment to RD&E.

Pleasingly, since the introduction of the levy we have:

•    Made progress towards repositioning Australian 
honey as a high value multi-attribute health product.

•    Generated strong growth in the demand for, and 
income earned from, pollination services; particularly 
in the almond, apple, avocado, blueberry and a broad 
range of flowering crops.

•    Performed strongly in relation to biosecurity to keep 
Australia free from the varroa mite and other pests 
and diseases.

•    Increased honey production, despite declining floral 
resource available to beekeepers.

These are just a few of our achievements over the last 60 
years and although the industry continues to face a number 
of challenges, its future is bright. 

•    The number of hives managed per professional 
beekeeper continues to increase. 

•    There is a strong opportunity to further improve and 
capitalise on the  prices, and recognition of medicinal 
and other qualities of mainstream Australian honeys. 

•    The forecast growth in the horticulture sector is 
expected to provide additional opportunities for paid 
pollination services. 

With these opportunities at the forefront, my retirement 
from the Advisory Panel is bittersweet. Chairing the 
Advisory Panel and helping to guide RD&E investment 
has been a privilege and extremely rewarding. I wish the 
Advisory Panel and AgriFutures Australia well as they work 
together and with industry to ensure the industry remains 
resilient and profitable into the future. The future is indeed 
very bright!

The Australian honey bee and pollination industry 
is one of the most resilient industries in Australia. 
During recent times we’ve seen record-breaking 
drought, devastating bushfires across many Eastern 
states, floods, a global pandemic that restricted 
movement between states and now what has been a 
good season for beekeeping in many regions.

In Australia we have approximately 30,000 registered 
beekeepers operating around 670,000 hives. 
Professional beekeepers manage more than 500,000 
of these hives, with most professional beekeepers in 
Australian managing between 400 and 800 hives. 

AgriFutures Honey Bee &  
Pollination Program

Dr Doug Somerville 
Retired Chair 
AgriFutures Honey Bee & Pollination Advisory Panel 
(November 2017 – April 2021)  

Welcome to the Annual 
AgriFutures Honey Bee & 
Pollination Program RD&E 
Snapshot, my last as the Chair of 
the Advisory Panel AgriFutures 
Honey Bee & Pollination Program.

Forewords

Annelies McGaw
Manager, Research  
AgriFutures Honey Bee & Pollination Program
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Message from  
the Manager, Research

Message from the  
Retired Chair

In September 2020 the AgriFutures Honey Bee & 
Pollination Strategic RD&E Plan (2020-2025) was 
approved by the AgriFutures Australia Board. Developed 
in consultation with the industry, the Honey Bee & 
Pollination Strategic RD&E Plan guides the Program’s 
RD&E investments to ensure the ongoing resilience and 
future of the industry.  The Plan outlines six key objectives 
(listed on page 11) and each of our RD&E investments 
must address one, or more of these objectives. 

One of the key objectives for the Program is to develop 
new technologies to increase productivity and 
profitability by developing strategies to reduce labour 
and improve early detection of pests and diseases. 

In recent years we’ve come to recognise the medicinal 
properties and health benefits of honey. Understanding 
these medicinal properties has become more important 
than ever for the industry to provide assurance about 
the provenance of honey and to educate consumers 
about the different properties of our different Australian 
honeys. We’re funding an exciting research project with 
the University of Technology Sydney, which aims to 
demonstrate that some Australian honeys have a positive 
impact on human gut health.

In addition, a research project conducted by the NSW 
Department of Primary Industries and supported by the 
Honey Bee & Pollination Program, has identified and reviewed 
analytical techniques to determine honey chemistry. Based 
on this research we’ve prioritised the establishment of 
a database of Australian honeys that reflects their true 
variability in terms of chemical composition. 

The Program also has a focus on building human capacity 
by bringing new people into the industry to conduct 
research and providing training and support to future 
industry leaders. In the last 12 months, the Program has 
invested in several Industry Development grants (which 
are also included in this report). I think you will agree 
with me these are worthwhile investments that will have 
impact for the industry. We look forward to offering these 
grants again in 2021. 

The great work done on improving the productivity of our 
bees and the health of our hives continues to be a key 
objective for the Program. Similarly, we are focused on 
remaining vigilant about pest incursions, and reducing the 
incidence and impact of pests and diseases alike.

Our focus is to make sure 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 the adaptability of beekeepers and 
the innovative research being undertaken means the 
future looks bright indeed for Australia’s honey bee and 
pollination industry.

This leads me on to saying farewell and thank you to our 
outgoing panel members: Doug Somerville, Danny Le Feuvre 
and Tiffane Bates.  Without the commitment and passion 
individuals like Doug, Danny and Tiffane on the Advisory 
Panel we would not be able to achieve the outcomes 
and impact required to support the profitability and 
sustainability of the industry for Australian beekeepers. 

The AgriFutures Honey Bee  
& Pollination Strategic RD&E 
Plan (2020–2025) lays the 
foundation for a prosperous 
honey bee and pollination 
industry for the next 25 years.
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People and  
Leadership

Initiatives that attract capable people into 
careers in agriculture, build the capability of 
future rural leaders, and support change makers 
and thought leaders.

Growing  
Profitability

Research and development for established industries 
that do not have their own Research & Development 
Corporation (RDC), including the commercial honey 
bee keeping industry as well as rice, chicken meat, 
export fodder, thoroughbred horses, ginger, tea tree 
oil, pasture seeds, and smaller industries, including 
goat fibre, buffalo, kangaroo, deer and ratite.

National Challenges 
and Opportunities

Research and analysis to understand and address 
important issues on the horizon for the whole of 
Australian agriculture.

Emerging  
Industries

Research, development and extension to 
accelerate the establishment and expansion of 
new rural industries.

To achieve this AgriFutures Australia has established four distinct arenas 
representing the organisation’s broad commitments to deliver the priorities of the 
Australian Government, its stakeholders and its ultimate goal to create thriving rural 
industries and vibrant regional communities.

 
AgriFutures
Australia

AgriFutures Australia’s vision is to grow the  
long-term prosperity of Australian rural industries. 

AgriFutures Honey Bee &  
Pollination Program

Our vision
To grow the long-term prosperity  
of Australian rural industries.
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People and  
Leadership

National Challenges  
and Opportunities

Growing  
Profitability

Emerging  
Industries

1

1 2 3 4 5

3 4

Goal
To support the people driving 
the future prosperity of 
Australian rural industries 
and regional communities by 
providing them with learning 
opportunities and experiences.

Priorities 

Attracting capable people into 
careers in agriculture.

Building the capability of 
future rural leaders.

Approach

Values

Outcome

Connected / Positive / Real / Future-thinking 
Innovative / Quality / Approachable / Networked / Confident 

Professional / Commercially savvy

Rural industries are 
equipped with skilled 

people and the 
leadership to grow and 

prosper. 

Challenges and 
opportunities that are 
common across rural 

sectors are identified and 
addressed. 

Industry participants  
are confident their  
levy investment is  
delivering value. 

High-potential 
emerging  

rural industries  
are established. 

Goal
To identify and nurture research 
and innovation opportunities 
that are synergistic across rural 
sectors.

Priorities
Informing debate on issues of 
importance to rural industries.

Adapting new technologies for 
use across rural industries.

Working collaboratively on 
issues common across rural 
sectors.

Goal
To enhance the profitability 
and sustainability of our levied 
rural industries. Regional 
communities and the broader 
Australian economy depend on 
profitable farms.

Priorities
Engaging industry participants 
in determining RD&E priorities.

Investing in innovation that 
assists levied industries to be 
more profitable.

Delivering outcomes to maximise 
industry uptake and adoption.

Goal
To support new and emerging  
rural industries.

Priorities
Supporting the early-stage 
establishment of high-
potential rural industries.

Listening  
and influencing Delivering results Partnerships  

and collaborations
Performance  

culture
Efficient business 

practices

Purpose

Through research and development, increase 
knowledge and understanding that fosters innovation, 

adaptive and valuable rural industries.

2021 Research, Development and 
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In late 2020 the Honey Bee & Pollination Program 
launched a new Strategic 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 AgriFutures Honey Bee & Pollination Strategic RD&E 
Plan (2020 – 2025) was developed in consultation with 
key stakeholders, industry representatives and members 
of the Honey Bee & Pollination Program 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 
the next five years. While not every problem raised can be 
addressed through RD&E, these priorities aim to achieve 
high-impact, far-reaching benefits to the honey bee and 
pollination industries. Each research project funded by the 
AgriFutures Honey Bee & Pollination 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. 

Goal: To enhance the 
profitability and sustainability 
of our levied rural industries. 

AgriFutures Honey Bee &  
Pollination Program

 
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. 

 AgriFutures Australia invests in research, 
innovation and learning initiatives that enhance the 
profitability and sustainability of our agricultural 
sector. AgriFutures Australia supports rural 
industries with an R&D levy who do not have an 
industry specific Research and Development 
Corporation (RDC). 

 The overarching goal of AgriFutures Australia’s 
Growing Profitability arena (Arena 3) is to enhance 
the profitability and sustainability of its 13 
levied rural industries. The AgriFutures Honey 
Bee & Pollination Program is no exception. The 
Program aims to support research, development 
and extension (RD&E) that ensures a productive, 
sustainable and more profitable Australian 
beekeeping industry and supports the pollination 
of Australia’s horticultural and agricultural crops. 
The industry’s investment in RD&E will be critical in 
helping the agricultural sector hit its shared goal of 
$100 billion in farm gate value by 2030. 

Growing Profitability: 
AgriFutures Honey Bee & 
Pollination Program

Arena 3
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About your levy

The AgriFutures Honey Bee & Pollination Program 
manages the 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 RD&E (Figure 1). Commercial 
beekeepers producing 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 inline 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 50c 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 also receives matching funding from the Australian 
Government, calculated under the PIRD 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.

11

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

2021 Research, Development and 
Extension Snapshot
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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    
(Acting Chair)

Annelies McGaw 
(AgriFutures Australia 
Manager, Research)

Dr Doug Somerville   
(Retired Chair April 2021)  

Diana is a mycologist and principal 
scientist for bee health and arthropod 
pest management within Agri-Science 
Qld, the Research and Development 
division of the Queensland Department of 
Agriculture and Fisheries (QDAF). During 
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 during 2002. 
Diana joined the AgriFutures Honey Bee & 
Pollination Advisory Panel in 2017. 

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. 

Doug retired from NSW DPI as the 
Technical Specialist during March 2020 
after close to 33 years of service. Doug’s 
extensive knowledge of beekeeping 
practices in Australia and abroad was 
recognised in 2010 with an Award of 
Excellence from the Australian Honey 
Bee Industry Council, and in 2015 
with the Goodacre Award, the highest 
accolade in the Australian beekeeping 
industry. Doug was appointed Chair of 
the AgriFutures Honey Bee & Pollination 
Advisory Panel during November 2017 
and retired from the position and 
Advisory Panel in April 2021.  

2021 Research, Development and 
Extension Snapshot

Neil Bingley 

Dr Rob Manning 

Sam Malfroy 

Ashley Zamek

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). 

Sam joined the Advisory Panel in 2017 
and comes from a beekeeping family. 
During his time with Plant Health 
Australia (2011–16) Sam established 
and managed many national honey bee 
and pollination programs and received 
the AHBIC Award of Excellence in 2016 
for service to the industry. From 2016–
18 he worked in international trade and 
market access with the Department 
of Agriculture and Water Resources. 
Sam currently works on regional 
growth and recovery programs with 
the NSW Government. Sam has been a 
Director of the Wheen Bee Foundation 
since 2016 and holds a degree in 
Horticultural Science (Honours) from 
the University of Sydney.

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 productionchain — if the bees are 
healthy, the industry is healthy.

13

A
rena 3



A
rena 3

AgriFutures Honey Bee &  
Pollination Program

2021 Research, Development and 
Extension Snapshot 15

The Honey Bee & Pollination Advisory Panel  
farewells highly regarded colleagues 

“It is an exciting time to be in the honey bee industry 
with advances in technology having the potential to 
revolutionise the way we do business,” said Doug.

“Our understanding of honey bee nutrition, and 
judicious application of supplementary feedstuffs, to 
overcome nature’s shortfalls, will bring us in line with 
other intensive livestock industries.”

He also anticipates the strong growth in demand for 
honey bees as pollinators will underpin the resilience of 
beekeeping businesses into the future.

Opening doors – personally and 
professionally 

Danny, former Deputy Chair of the Advisory Panel, and 
South Australian based beekeeper became a Director 
of the AgriFutures Australia Board in late 2020 and 
subsequently stepped down from the Advisory Panel.

Annelies acknowledged Danny’s innovative 
perspective on industry issues and research and 
wished him well in his new position. 

“Danny really provided blue-sky thinking and for that 
we are incredibly grateful,” she said. 

According to Danny his position on the Advisory 
Panel was his way of “giving back to the industry” 
and the experience had opened many personal, and 
professional doors. 

AgriFutures Australia Research Manager, Annelies 
McGaw thanked Doug, Danny and Tiffane for their 
commitment, knowledge, and collaborative approach 
during their respective terms. Annelies also thanked Dr 
Di Leemon for accepting the Acting Chair role during a 
busy period for the program and while recruitment for a 
new Chair is being conducted.

A privilege and honour

Dr Doug Somerville chaired the Honey Bee & Pollination 
Program Advisory Panel from November 2017 to April 
2021. 

Annelies highlighted Doug’s extensive expertise and 
industry insights in commercial beekeeping, research 
and extension, and acknowledged some of his notable 
achievements.

“During Doug’s term as Chair, he spearheaded the 
development and implementation of the Strategic 
RD&E Plan and supported the development, and 
implementation of the Bushfire Recovery Plan. These 
are just a couple of important achievements among 
many others,” said Annelies.  

“Doug has outstanding relationship management 
and negotiation skills. His ability to advocate for the 
Program and his skills as Chair will be sorely missed.” 

Doug described his role as Chair as “a privilege and 
honour”. He thanked each Advisory Panel member for 
their valuable contributions to deliver outcomes for 
Australian beekeepers.

In 2020/21 the AgriFutures Honey Bee & Pollination Advisory Panel 
farewelled Dr Doug Somerville, Danny Le Feuvre and Tiffane Bates. Doug, 
Danny and Tiffane all served on the Advisory Panel at a pivotal time for 
the Program and the industry. While their reasons for retiring differ, the 
sentiment is the same; they are sad to be leaving a group of people who  
are committed to the industry they represent. 

“During my tenure I have grown as a person and 
have gained valuable skills in negotiation, teamwork, 
critical analysis and strategic planning, just to name  
a few.”

“Participating in all the opportunities the Advisory 
Panel and AgriFutures Australia have presented 
me with, has been instrumental to my personal and 
professional development. The personal connections I 
have made, not just within my industry but with other 
levied industries, has been invaluable.”

He rates the Program’s work exploring valued added 
honey products, including discovering Australian 
active honey and other benefits such as honey’s 
prebiotic potential, as a key achievement. 

“I leave the Advisory Panel after initiating many 
exciting and transformational research projects for 
the industry.” 

Bee keeping is a long game

Western Australian based research beekeeper and 
former Churchill Fellowship scholar Tiffane Bates 
stepped down from the Advisory Panel in late 2020. 
She has been involved in beekeeping in Western 
Australia for the last 20 years running her own queen 
bee production business for three years and working 
in commercial queen production for six. 

Annelies described Tiffane’s specialised skills in 
queen bee breeding and bee genetics, as well as her 
west coast perspective as an “important skill set for 
the Advisory Panel”. 

“Tiffane’s connection with industry and her 
understanding and knowledge of bee production 
on the west coast, has made a real contribution to 
the Advisory Panel and its research priorities,” said 
Annelies. According to Tiffane “being on the Advisory 
Panel has given me a better perspective on how the 
industry is connected nationally. It added another 
arrow to my quiver because it allowed me to see the 
big industry picture and how Western Australia fits 
into this.”

Tiffane says the work on preparing the new Strategic  
RD&E Plan for the industry is a “important achievement”.

“This is an important roadmap for the Program and 
the honey bee industry, and I am proud to say this 
document has industry-wide relevance. An important 
aspect of my role and contribution to Western 
Australian beekeeping is to act as a bridge between 
science and beekeeping. The Advisory Panel has 
enabled me to enhance my capacity to do this in both 
Western Australia and nationally,” said Tiffane.

“It has taught me that each of us can have a voice. 
It has also taught me the importance of asking the 
right questions.”

The importance of bee-ing on an 
Advisory Panel

All retired members agree that being on an Advisory 
Panel was a great experience, which requires 
commitment and time.

“You will get as much out of it as you put into it,” 
said Danny. “It is important to have an open mind, a 
willingness to accept others’ opinions and to be open to 
negotiating and compromising with your own positions 
and views.”

Tiffane added: “For me it’s been an amazing journey  
and I have nothing but deep gratitude to our  
incredible team.”

For more information about the AgriFutures Honey Bee 
& Pollination Program and the Advisory Panel go to  
agrifutures.com.au/honey-bee 
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Objective Project number Project title Start date Finish date Principal  
investigator

Research  
organisation

Objective 1 PRJ-010257  Progressing implementation of genetic 
selection in Australian honey bees   

30/07/2016  9/10/2019   Robert  
Banks 

University of  
New England  

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

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

Monash University  

Objective 2 PRJ-012495  Rebuilding the honey bee and pollination 
industry following the 2019-20 bushfires

28/02/2020  19/05/2020  Michael  
Clarke  

AgEconPlus  

PRJ-012405  The size and scope of the Australian honey 
bee and pollination industry 

15/05/2020  14/10/2020  Michael  
Clarke  

AgEconPlus  

PRJ-012859  Industry Development Grant:  
AICD governance training

01/06/2020  31/08/2020  Helen  
Goodall

Australian Honey  
Bee Industry Council  

PRJ-012860  Industry Development Grant: B-QUAL training  
and biosecurity revision video series

11/06/2020  30/10/2020  Donald  
Muir  

B-Qual Australia  
Pty Ltd  

PRJ-012994  Industry Development Grant:  
SAAA Learning Hive

22/10/2020  29/01/2021  Jenny  
McCormick  

South Australian  
Apiarists’ Association

Objective 3 PRJ-010815  Investigating factors that influence  
chalkbrood outbreaks in Australia  

06/07/2018  30/01/2021  John  
Roberts 

CSIRO Ecosystem  
Sciences  

PRJ-010825  Probiotic development for bees:  
analysing gut bacteria in healthy bees  

13/07/2018  30/01/2021  Murali  
Nayudu

University of Canberra  

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

02/07/2018 04/04/2022 Nural  
Cocketin 

University of  
Technology, Sydney 

PRJ-012227 Composition of Australian honey 01/07/2020 31/08/2022 Jamie  
Ayton 

NSW DPI 

Objective 5 PRJ-012995 Industry Development Grant:  
The Australian propolis project

20/10/2020 01/04/2021 Jessica  
Berry 

Hive and Wellness  
Australia 

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

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

NSW DPI 

Objective 6 PRJ-009055 Chemical residue in beehives post canola 
flowering

09/05/2014 25/03/2016 Rob  
Manning 

Western Australian  
Agriculture Authority 

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

11/06/2020 30/06/2021 Lena Schmidt Western Sydney  
University 

Promoting the  
importance  
of honey bees*

PRJ-012242 New opportunities for the production of 
premium and medicinal honey 

24/06/2020 15/06/2021 Kevin  
Foster 

University of  
Western Australia 

PRJ-012214 Improving chalkbrood disease protection  
in honey bee colonies using probiotics  
and prebiotics

01/09/2020 15/06/2023 Murali  
Nayudu 

University of  
Canberra

A
rena 3

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

http://agrifutures.com.au/honey-bee
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Projects

Progressing implementation of genetic selection in Australian honey bees  

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



Background

This project has demonstrated the capacity to 
produce estimated breeding values (EBVs) for a range 
of honey bee traits, using pedigree and performance 
data, and the capacity to obtain DNA data on honey 
bees to better understand the relatedness among 
queens. Together these genetic tools provide the 
foundation for an industry-wide system for genetic 
evaluation of queens and wide-scale genetic progress 
for honey production, bee health and temperament, 
and potentially for pollination traits. This system 
has been modelled under realistic assumptions and 
shown to be cost-effective and profitable for the 
honey bee and pollination-dependent industries. 
Queen breeders and beekeepers can participate in, 
and help build, this industry system by collecting 
systematic records of hive performance and keeping 
pedigree records (either by controlled mating and/
or DNA methods). By actively engaging with the 
development of the system, including consulting with 
government to obtain co-investment industry will 
help to ensure continuity and stability and to deliver 
genetic progress vital to the viability of Australia’s 
honey and pollination-dependent industries.

The challenge of progressing genetic improvement in 
the Australian honey bee industry is focused on three 
elements. Successfully meeting these challenges holds 
the potential to radically improving the longer-term 
viability of the Australian honey bee industry, in terms 
of both honey production and pollination services, and 
to prepare the Australian industry for risks, such as the 
incursion of Varroa.

The first element is to ensure tools are available to 
enable the delivery of EBVs for key traits, such as: 

• Honey production

• Health attributes (e.g. disease resistance)

• Temperament

• Pollination traits. 

Estimated breeding values provide a way to describe 
and compare the value of the genes of individual queens 
for traits of interest. By using EBVs, queen breeders 
and beekeepers can confidently identify queens with 
superior genes, and by selecting queens with the best 
genes, can breed genetically superior daughters and 
sons, and make genetic progress.

Developing EBVs requires appropriate software to 
analyse data. It also requires the collection of accurate 
and standardised performance data — records of 
traits such as: honey production, temperament, and 
health traits — and pedigree records. Pedigree can be 
maintained through controlled matings (and identifying 
queen mothers and where possible, drone mothers) or 
by using DNA tools.

Snapshot

PRJ-010257

Principal Investigator:  Professor Robert Banks
Organisation:  University of New England

30/07/2016

09/10/2019

Identify and develop technology  
for improved hive performance

Commenced

Completed

Objective 1  

Progressing implementation 
of genetic selection in 
Australian honey bees

 
For more information about this project visit 
agrifutures.com.au/honey-bee-pollination
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Research approachThe second element is the potential to use information 
derived from DNA technologies — often referred 
to as genomics. DNA information provides scope to 
identify pedigree relationships and also to increase the 
accuracy of relationships amongst queens — both of 
which provide potential to accelerate genetic progress.

The third element addresses the question of how 
industry can implement wide-scale recording and 
genetic analysis, enabling all or many queen breeders 
and beekeepers to obtain EBVs for traits of interest. 
Such a model should utilise DNA technologies, 
and accordingly, developing a model for industry 
implementation would provide a roadmap for to 
progress the adoption of modern genetic improvement.

This project set out to address these three elements, 
and where appropriate to provide recommendations on 
implementing practical solutions, if available.

Project outcomes  

 
The project has produced EBVs for a range of production, 
health and temperament traits from industry data. The 
EBV ranges (from best to worst) indicate substantial 
scope for rapid genetic progress across these traits in the 
Australian honey bee population.

A suitable DNA service provider was identified, and 
sampled hives from commercial honey bee populations 
have been ‘read’ — meaning DNA analysis on a suitable 
scale is available to the Australian industry. Results 
from the pilot DNA analysis indicated relatedness 
between a number of sources of queens in WA and NSW, 
providing proof-of-concept of the possibility to use DNA 
tools routinely in the genetic analysis of queens in the 
Australian honey bee population.

A model of implementation of wide-scale recording 
and use of DNA tools was developed, and used for 
exploring potential cost:benefit. The results suggest 
implementation can be profitable at an industry level,  
and depending on the actual model and the pricing 
principles applied, profitable for individual queen 
breeders and beekeepers. These results point to a 
substantial opportunity for the Australian honey bee 
and pollination industry.  In parallel with this project, 
project partners have contributed to the design and 
development of the Plan Bee collaborative R&D project, 
which represents a substantial step towards full industry 
implementation of the results of this project. Industry 
engagement with, and support for, implementation is 
strongly recommended.

The three elements of the project were carried 
out as follows:

1.    The development and delivery of EBVs.

2.    The identification of DNA service provider(s) and  
DNA analysis of industry samples.

3.    The modelling of industry implementation of 
performance recording and genetic and genomic 
analysis underpinning genetic improvement.

1.  Development and delivery of EBVs

Performance data and trait scores were provided by the 
Horner family (Mudgee, NSW), along with queen pedigree 
for the queens in the dataset. A small dataset of ‘rapid 
hygiene’ scores was also available from a subset of one 
line maintained by the Horners.

The data analyses were carried out on laptop computers 
(reflecting the small size of the datasets) using software 
developed by AGBU for more general use.

2. Identification of DNA service provider(s) and  
 DNA analysis of industry samples

A number of potential providers were considered, 
resulting in the DNA analysis being provided by AGRF, an 
Australian genomics provider.

Analysis of the results delivered by AGRF was conducted 
using software developed by AGBU for use across a range 
of species, including both quality assurance procedures 
for genotypes (the DNA ‘read’) and genomic relationships 
between queens and sources of queens.

3. Modelling industry implementation of performance  
 recording and genetic and genomic analysis  
 underpinning genetic improvement

A model was built in Excel, to account for factors 
including: the size of the core breeding population and of 
the commercial population, the costs of trait recording 
and genotyping, and the extent of improvement in rate 
of progress due to either selection based on standard 
pedigree data or on genomic pedigrees and relationships. 
The model was only applied for honey production, but can 
be extended to model selection for other traits. O

bjective 1
A

rena 3
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The basic principles outlined in this report, together 
with the pilot EBV and DNA analyses and the model for 
industry-wide implementation, provide a strong case for 
value in progressing industry-wide implementation.

The model for industry-scale recording and selection 
should be progressed, involving the following elements: 

•  Standardised trait definitions and  
recording protocols.

•  A database capable of receiving and storing 
pedigree, performance, and genotype data.

•  Analysis tools (in place).

•  A nucleus or core of recorded and genotyped queens. 

•  A strong communication program. 

•  Development of an industry governance model, 
including mechanism for sustained funding and the 
business model for participation.

•  It is recommended the Plan Bee project is utilised  
as the focus for:

- Developing co-investment to sustain the model  
 beyond the current R&D project.

- Encouraging participation by queen breeders  
 and honey producers, who can contribute vital  
 trait data and pedigree and/or DNA data. 

Recommendations
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Related research

This project builds on and extends the previous  
project AgriFutures Australia Project PRJ-009276 Genetic 
Evaluation of Australian Honey bees using  
BLUP Procedures.

The project also has contributed to the design and 
development of the Plan Bee collaborative R&D program, 
coordinated by AgriFutures Australia.

For more on this project and Plan Bee visit 
agrifutures.com.au/honey-bee-pollination



This project aims to provide tools to better inform 
location-specific and crop-specific honey bee 
pollination practices. Our current case studies are 
semi-protected berries. However, the technology 
we are developing can be applied to a variety of 
crops and cropping circumstances.

This Industry Development Grant is funding 
equipment to construct the first prototype ‘six-point’ 
polytunnel honey bee sensing array by extending an 
existing ‘single-point’ monitoring system. 

This system will enable farm and climate 
specific data to be collected to make tailored 
recommendations to apiarists about solutions to 
pollination problems faced on particular sites to 
maintain the health and wellbeing of honey bees. 
This understanding will be gained by analysing 
data on honey bee movement and behaviour 
within cropping environments.

Objectives

PRJ-012993 

 20/10/2020

19/11/2021

Commenced

Due for completion 

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

Identify and develop technology  
for improved hive performance

Objective 1  

Principal Investigator:  Associate Professor 
Alan Dorin 

Organisation:  Monash University
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Research approach  
and project progress

The single-device unit was constructed prior to this 
project submission, and single-bee monitoring software 
was implemented to process the video data the unit 
collected. The work is being conducted by Monash PhD 
student Malika Ratnayake, under the supervision of 
investigator Associate Professor Alan Dorin (Monash) and 
collaborator Associate Professor Adrian Dyer (RMIT).

Since then, single unit performance has been analysed 
in comparison to traditional insect capture techniques 
in detail on the farm of our industry partner, Sunny Ridge 
berries with the collaboration of Dr Scarlett Howard 
(Deakin Uni). A publication has been prepared and 
submitted to a special issue of PLoS ONE on Precision 
Agriculture; it is currently under review.

The algorithm for handling the data captured using 
the single device has also been refined, and a paper 
has been submitted and is now published in PLoS ONE 
(Open Access): https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0239504 

The algorithm used for the existing single-point data 
capture system is currently being extended with good 
progress made towards allowing it to track multiple 
honey bees simultaneously 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 timely manner. Likewise, progress 
has been made in automating the recognition of crop 
flowers, which was previously conducted in a (simple) 
manual process. This work will form the basis for a new 
publication we propose to submit to the world-leading 
Computer Vision and Pattern Recognition workshop on 
applications of machine vision to agriculture and/or the 
journal, Computers and Electronics in Agriculture.

Preliminary investigations are being made into extending 
a single unit’s sampling area to an entire crop row. This 
development could lift our multi-point unit’s capability to 
provide complete and detailed polytunnel coverage. If we 
can make this work, our project’s potential data-collecting 
scope will be extended immeasurably.

O
bjective 1

A
rena 3

Implications

This technology will facilitate a move away from semi-
protected cropping environments that 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. Multi-point monitoring technology 
systems are low-cost, high-performance systems 
suited to wide-scale applications for crops where insect 
pollination is required in polytunnels or glasshouses. This 
system is a first step in digital monitoring the impact of 
hostile indoor cropping environments on bee behaviour. 

By utilising this system we can generate specific 
recommendations for constructing horticultural 
environments that place bees’ requirements front and 
centre, alongside the requirements of plants and growers, 
and provide data to back up the recommendations. 

This system will eliminate much of the guesswork 
required for pollination management under different 
growing scenarios, for different crops and for  
different climates.  According to the results of previous 
trials, depending on the crop, these tools could improve 
pollination outcomes by several percentage points, 
resulting in better crop yields and quality, by helping us 
to understand the natural tendencies and preferences of 
the honey bees.

Background

To date, the movement of bees within cropping 
environments has largely been unmonitored — as long 
as crop yields are acceptable, little thought is given to 
the impact of the cropping environment on bees’ foraging 
capabilities. Environments may be too hot, too sparse, or 
even too navigationally challenging for honey bees, which 
can result in stressed bees and poor pollination outcomes. 

The first step in addressing these challenges is to obtain 
detailed and accurate data. This project will enable 
apiarists and growers to track honey bee pollination 
within a polytunnel, by establishing an array of digital 
monitoring points. Using multi-point monitoring 
technology users can assess how effectively bees move 
within an industrial setting to better understand:

•    Pollinator numbers and efficacy — for example, the 
strength of foraging in specific regions of a polytunnel, 
the number of bees required in a region for effective 
pollination outcomes, the length of time bees spend 
on flowers and the success with which bees navigate 
within polytunnels.

•  The suitability of bees for specific crops in particular 
regions and climates — for example, whether bees 
visit the crops or prefer visiting nearby unmanaged 
floral resources, such as weeds and wildflowers.

•    Bee activity levels — for example, whether bees 
behave like healthy foragers, or are sluggish, confused, 
disoriented or heat stressed.

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

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0239504
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0239504
http://agrifutures.com.au/honey-bee-pollination
http://agrifutures.com.au/honey-bee-pollination
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This project is related to the following  
additional streams of funding obtained by  
the principal investigator:

•  Award for the stipend of a current, highly 
experienced PhD student at Monash University 
who is a key developer and researcher dedicated 
to the pollination monitoring project (2019-2021, 
Malika Ratnayake).

•  Awarded for the ARC Discovery Project #160100161 
(2016-2021) A World Without Bees: simulating 
important agricultural insect pollinators.

•  Awarded for Monash-Bosch AgTech Launchpad 
primer project on assessing insect pollination in 
polytunnels.

Related research 
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Increase capacity 
within research 
community and future 
industry leadersProjects

Rebuilding the honey bee and pollination industry following  
the 2019–20 bushfires

The size and scope of the Australian honey bee and pollination industry

Industry Development Grant: AICD governance training

 
Industry Development Grant: B-QUAL training and biosecurity  
revision video series

 
Industry Development Grant: SAAA Learning Hive



Australia’s 2019–20 bushfires destroyed an estimated 
15.6 million hectares of native forests. Critical nectar 
and pollen sources for honey bee colonies were lost 
and the industry’s ability to meet the pollination needs 
of Australian agriculture was severely compromised, 
as was the ability to meet demand for domestic 
and export honey. As the pre-eminent pollinator in 
Australia, honey bees need access to the floral diversity 
found in healthy forests to stay healthy themselves. 
Any limitation on, or disturbance to, honey bee access 
to these essential floral resources impacts not only 
local honey production but the ability of honey bees to 
provide pollination services to Australian broadacre 
crops and horticulture.

Industry experts suggest honey production across 
Australia is down 50 per cent since the bushfires, with 
a significant proportion of hives lost across New South 
Wales, Queensland, South Australia and Victoria. 

Of the estimated 275,000 hives in NSW prior to the 
fires, 9,800 hives were destroyed and 89,000 hives 
lost field bees and are in critical need of husbandry 
support. In Queensland 1,000 hives were destroyed by 
fire and an unknown number of hives lost field bees. In 
South Australia 1,100 of the 4,000 hives on Kangaroo 
Island were destroyed. In Victoria, 650 hives were lost in 
the 2019–20 bushfires.

This devastating loss has put under threat $147 million 
in gross value of production (GVP) to the Australian 
economy from honey and hive products and a $14.2 
billion per year contribution to the Australian economy 
from essential pollination services to crops and 
horticulture. There is also a risk the fires, on top of years 
of severe drought, have many beekeepers contemplating 
exiting the industry if support goes lacking. 
 
 
 

To understand the extent of the impact of the crisis on 
beekeepers and the pollination industry and determine 
out how to best coordinate and support the industry’s 
recovery AgriFutures Australia and the Australian Honey 
Bee Industry Council (AHBIC) commissioned a review to 
support the development of a roadmap to help facilitate 
the industry’s recovery. Through industry-wide consultation, 
including a series of interviews with beekeepers and 
supply chain partners, author Michael Clarke, Principal, 
AgEconPlus calculated the effect of the bushfires on the 
industry and identified short-term support measures 
and longer-term industry change initiatives to recover the 
beekeeping industry over the next five years.  The review 
identified several key themes: immediate recovery; future 
industry viability; hive husbandry and health RD&E; forest 
management and beekeeper access and improved floral 
resource diversity. And suggested that in order to secure the 
future of commercial beekeeping and pollination services, 
the industry recognises the need to work with governments 
and other non-government agencies over the next five years 
to deliver industrywide recovery. This is likely to require:

•  Joint effort with each impacted State (Qld, NSW, Vic, 
SA) for direct hive feeding and pollination support, and  
fee waivers.

•  Support and coordination with the Federal 
government over five years to account for lost levies 
and other industry rebuilding initiatives. 

Forging ahead 

Increase capacity within 
research community and 
future industry leaders

Objective 2  

Rebuilding the honey bee and 
pollination industry following 
the 2019–20 bushfires

The industry-wide consultation has led to the 
development of a six-point plan to support the 
beekeeping industry’s recovery during the next 
five years, which includes the following steps: 

Direct hive feeding and pollination support to underpin spring 
honey flows and future pollination services for agriculture.

Fee waivers to reduce costs for apiarists, such as site fees,  
beekeeper licences and vehicle registrations. 

Levy supplements to support the loss of levy income due to low 
honey production and to ensure critical biosecurity measures and 
industry research continue.

Industry sustainability research to optimise hive management,  
use of native flora resources, and to optimise agriculture 
pollination into the future.

Communication initiatives to deliver best practice in beekeeping 
and advice on flora selection.

Industry outreach and engagement to support beekeeper 
and industry representation with native vegetation and forest 
management agencies and groups, and to upskill beekeepers  
and encourage new entrants to the industry.

1

2

3

4

5

6

Download the six-point plan from 
agrifutures.com.au/hbe-6-point-plan
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PRJ-012495 

28/02/2020 

19/05/2020

Commenced

Completed 

Principal Investigator:  Michael Clarke
Organisation:  AgEconPlus 

http://agrifutures.com.au/hbe-6-point-plan


2020 2021 2022 2023 2024

Direct hive feeding 
and pollination support 
(State support)

Sugar and pollen subsidies to ensure 
build up of hives for spring honey flows 
and pollination services

State fee waivers  
(State support)

Relief from state government fees and charges 
(wavers on site fees, beekeeper licences and 
vehicle registration)

Levy supplements Shortfall in biosecurity levy due to shortfall 
in honey production for pest surveillance and 
national biosecurity*

Shortfall in industry research levy due to shortfall 
in honey production**

Assistance with peak industry body 
AHBIC’s survival in lieu of discretionary 
contribution by beekeepers

Funding to optimise industry’s levy base with 
introduction of a new pollination levy

Industry sustainability 
research

Understanding the honey bee biosecurity 
implications of less forest resource

Understanding honey bee nutrition with less 
forest resource

Exploration of sophisticated hive management 
technology post bushfires

Research on pastures and legumes for farmland 
for optimal nectar production and pollination

Communications 
initiatives

Documenting and communicating best practice 
supplementary feeding

Development and communication of region 
specific floral resource planting guides

Industry outreach and 
engagement programs

Upskilling and expanding the small and ageing 
beekeeper base

Funding for beekeeper participation in vegetation 
management programs for apiary values

Funding for beekeeper participation in public 
estate forest management

Funding for beekeeper participation in ensuring 
consistent public estate forest management 
across jurisdictions 

Funding for beekeeper participation in access to 
public lands available for apiculture

Engagement with Landcare bodies on planning 
native vegetation pollination corridors

*National Bee Pest Surveillance Program (industry contribution currently $100,000 pa) and the National Bee Biosecurity Program (industry contribution $500,000 pa)                 

** Industry research contribution currently $300,000 pa    

Six-point bushfire  
recovery action plan

Download the full Bushfire Recovery Plan: 
Understanding what needs to be done to 
ensure the honey bee and pollination industry 
recovers from the 2019-20 bushfire crisis, 
report: agrifutures.com.au/honey-bee-
bushfire-recovery

AgriFutures Honey Bee &  
Pollination Program

O
bjective 2

http://agrifutures.com.au/honey-bee-bushfire-recovery
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The Australian honey bee industry is a 
significant contributor to the economy, 
not only in terms of honey production, 
but as provider of pollination services for 
agriculture and horticulture. The industry 
has changed significantly since 1962, 
when commercial beekeepers started 
contributing to an industry R&D levy.  
There has  been a ten-fold increase in 
recreational beekeeping, yet a 36 per 
cent decline in the number of commercial 
beekeepers. However, the average number 
of hives managed by a commercial 
beekeeper has increased from 156 in  
1962 to 299 hives in 2018.

In 2020, AgriFutures Australia funded a project to 
determine the true size and scope of the Australian 
honey bee and pollination industry. Prior to this 
project, there was a gap in knowledge on the status 
of the industry, which hindered effective research, 

Objective 2  

The size and scope of the 
Australian honey bee and 
pollination industry

Increase capacity within research  
community and future industry leaders
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Figure 1. The south-east – Australia’s beekeeping and honey production heartland
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development, and extension (RD&E) delivery. Led by Michael 
Clarke and Danny Le Feuvre, the project team sourced and 
analysed the most accurate data available on the number of 
beekeepers, hives, enterprise structure, the location of honey 
production, the volume of honey production, honey and other 
hive values, export and import of hive products, and food 
production supported by honey bee pollination.

This outcomes of this research project provide a detailed 
statistical analysis of the honey bee and pollination industry 
in Australia and will assist AgriFutures Australia and 
stakeholders’ understanding of the industry. 

This will support the development of targeted research 
questions, and targeted communications and extension 
resources to support AgriFutures Honey Bee & Pollination 
Program’s RD&E outcomes.

In addition, this project, its methodology and deliverables 
have been planned so the statistical analysis of the industry 
can be easily updated by industry associations every three 
to five years.

For the full report Size and scope of  
the Australian  honey bee and pollination 
industry – a snapshot visit agrifutures.
com.au/size-and-scope-aussie-
honey-bees

Australia’s beekeeping heartland  
is the huge swath of temperate land 
stretching from southern Queensland 
to central Victoria. 

PRJ-012405 
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14/10/2020

Commenced

Completed 

Principal Investigator:  Michael Clarke
Organisation:  AgEconPlus 
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Number of 
 beekeepers

Number of 
beekeepers

Number of  
hives

Number of 
hives

Economic value  
per annum

Economic value  
per annum

28,000

1,800

6

299

$173.5m*

$264m** 

Recreational beekeeping 

Commercial beekeeping

Industry structure — recreational vs commercial

In the same way that the recreational fishing industry generates values commensurate 
with the commercial fishing industry, the recreational beekeeping industry is comparable 
in size to the commercial beekeeping sector. The economic value of recreational 
beekeeping, estimated at $173.5 million per annum, now rivals that of the total of 
commercial beekeeper, honey bee and pollination values, estimated at $264 million.

*This represents the accumulative value of time invested, purchase of beekeeping supplies and honey produced. 
 
**Commercial beekeepers are defined as owning 50 or more hives.  The economic value of commercial beekeepers 
includes honey, hive products (i.e. queen bees, package bees, propolis etc) and paid pollination services.
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Honey production

Previous estimates of honey production have 
ignored the contribution of recreational beekeepers.  
This study has estimated annual contribution of 
7,000 tonne of honey each year by the recreational 
beekeeping sector. 

Between 1991 to 2019, honey production oscillated 
between 50kg and 70kg per hive per year. Commercial 
honey production per hive may be in decline. Beekeepers 
attribute this decline to a loss of mature nectar-
producing trees and the opportunity cost associated  
with diverting hives to paid pollination.

Average Australian honey production (2015 to 2019)

* Includes total commercial honey production including >50 hives on which a 
levy is paid (20,000 tonnes) and smaller producers (10,000 tonnes).

Commercial  
honey production* 30,000tonnes

Recreational  
honey production 7,000tonnes

Honey and hive products

Honey crop and beeswax gross value of production 
(GVP) at first point of sale was estimated by ABARES 
at $147 million during 2019. Industry value is up from 
$101 million in 2015 and reflects an increase in honey 
price over that time.

Other hive products include honeycomb sections, 
propolis, royal jelly, bee venom, pollen, queen bees, 
packaged bees, and nucleus hives. An estimated 
value of $12 million is assigned to these hive 
‘coproducts’ in 2019. Queen bee sales account for 
more than half estimated ‘co-product’ value.



 

Crops that are 100 per cent reliant on insect pollinators

O
bjective 2

Pollination servicesKey markets for Australian Honey

Industry outlook

The investigation into the size and scope of the 
Australian honey bee and pollination industry has 
highlighted the strong performance of the industry in 
relation to biosecurity. The imposition of a biosecurity 
levy and the support from policy makers has helped 
keep Australia free of the varroa mite and other key 
exotic pests and diseases of honey bees.

While access to floral resources and commercial 
beekeeper numbers have dwindled since the 1960s, 
along with honey production per hive, the number 
of hives managed by commercial beekeepers has 
increased and the industry has made inroads into 
repositioning Australian honey as a high-value, multi-
attribute health product, rather than a generic product 
that competes with spreads, such as peanut butter. 
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Some 35 agricultural and horticultural industries 
depend on pollination services provided by 
commercial beekeepers. An estimate 65 per cent 
of agricultural and horticultural crops introduced 
to Australia following European settlement require 
external sources of pollination (e.g. insects, birds, 
winds or bats). Some of these crops are 100 per cent 
reliant on insect pollinators, such as honey bees. The 
number of honey bee hives required per crop depends 
on multiple factors.

The gross value of production (GVP) for paid pollination 
services during 2019 was estimated by this study 
to be $40 million. The demand for paid pollination 
services is forecast to grow across the horticulture 
sector including, but not limited to, forecast growth in 
almond production. Growth in pollination opportunities 
is likely to result in the emergence of specialised 
pollination businesses, with honey production being 
the secondary income source. 

Demand for honey continues to outstrip supply and 
this is supported by strong growth in the demand 
for, and income earned from, pollination services to 
industries including, but not limited to: almond,  
apple, avocado, blueberry, macadamia, pumpkin  
and watermelon. The growth in the area of 
protected crops (e.g. poly tunnels and nets covering 
horticultural crops, such as cherries and berries) 
are increasing honey bee hive requirements and 
growers of such products are progressively willing to 
pay for pollination services.

Cucumber 

Vine crops 

Pumpkin Rockmelon Seed  
production 

Almond

Tree crops

Apple Blueberry Pear (some 
varieties) 

Avocado 

Sunflower  
(some varieties) 

Broadacre crops 

Broccoli 

Seed production

Brussel  
sprout 

Cabbage Canola Carrot Cauliflower Celery Clover Lucerne

Objective 2  

Key markets for Australian honey include China, 
USA, Singapore, Canada, and Malaysia. 

Malaysia
ChinaCanada

Singapore

USA

Currently, Australia exports less than half the honey it did 
during the 1960s — only 4000 tonnes each year. Australia 
has the potential to export more honey, but the supply is 
simply not available. Key markets for Australian honey 
include China, USA, Singapore, Canada, and Malaysia.  
Australia routinely imports twice what it exports. Sources of 
imported honey include China, Argentina, and New Zealand. 

Packaged bee exports for Canada are a small but important 
industry for Tasmania and Western Australia. Reopening 
the live bee export trade with the USA would add an 
estimated $7.5 million to the Australian honey bee and 
pollination industry’s value.

Despite honey price increases in recent years, the 
report indicated that beekeepers will need to respond to 
pressure on their margins (e.g. cost increases associated 
with supplementary feeding) and manage more hives to 
maintain income. Further differentiation of honey is likely, 
with higher prices received by beekeepers for recognition of 
medicinal and other qualities.

For the full report Size and scope  
of the Australian honey bee and  
pollination industry – a snapshot visit  
agrifutures.com.au/size-and-scope-
aussie-honey-bees

http://agrifutures.com.au/size-and-scope-aussie-honey-bees
http://agrifutures.com.au/size-and-scope-aussie-honey-bees


Industry Development Grant:  
AICD governance training

Background

In 2020 the Australian Honey Bee Industry Council 
(AHBIC) Executive and CEO (Helen Goodall) 
undertook an Australian Institute of Company 
Directors (AICD) governance education program. 
The AICD delivered a tailored 2.5 hour facilitated 
discussion via Zoom (an online meeting platform) 
to the AHBIC Executive and CEO.

The AHBIC is the peak industry body for the honey bee 
and pollination industry. The AHBIC Executive members 
are passionate industry advocates. Most are also 
beekeepers. Investing in governance training for the AHBIC 
Executive will help the organisation focus on activities 
that contribute to achieving the overall AHBIC objectives 
and ensure they are managed in the best interests of the 
Australian honey bee and pollination industry.

The intent of undertaking this training was to build on the 
knowledge of the AHBIC Executive to better govern the 
peak body that works to represent and deliver for industry.

Snapshot

PRJ-012859  

Principal Investigator:  Helen Goodall
Organisation:  Australian Honey Bee  

Industry Council (AHBIC)

01/06/2020      

31/08/2020

Commenced

Completed 

Increase capacity within research  
community and future industry leaders

Objective 2  

For more information about AHBIC visit 
honeybee.org.au

Outcomes and implications

Capacity building in the form of governance training is 
important and an essential requirement for all AHBIC 
Executive members. Governance training will help 
the AHBIC Executive to better govern the peak body 
that works to represent and deliver for the Australian 
honey bee and pollination industry.

Approach

Recommendations

The AICD worked with the AHBIC to ensure they were fully 
briefed regarding current issues faced by the Executive 
and CEO. The AICD delivered a 2.5 hour facilitated Zoom 
discussion that was designed for board directors/
executives with limited exposure to the principles of 
good governance. It provided guidance as to what good 
organisational governance looks like and the difference 
contemporary governance practices can make to the 
organisation.

Following the governance training it was recommended 
the Board assessed the governance arrangements 
against the AICD’s NFP Principles, using the AICD’s  
Not-for-Profit Diagnostic Tool. 
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Industry Development 
Grant: B-QUAL training and 
biosecurity revision video series

Background

B-QUAL has produced a range of videos, 
which reinforce industry rules and standards 
for quality assurance and food handling 
practices and outline how these practices can 
help members operate their enterprises to 
the highest standards. The project reinforces 
the industry’s biosecurity code of practice, 
encourages and supports members to plan 
for the financial health for their enterprises 
and raises awareness of mental health issues, 
which can affect the families and staff working 
within Australia’s apiculture industry.

B-QUAL Australia Pty Limited, established by the 
Australian Honey Bee Industry Council (AHBIC), is an 
independently developed and audited food safety 
program.  B-QUAL aims to ensure 90 per cent of honey 
produced in Australia is quality assured for both 
domestic and export markets. 

Consultation with B-QUAL members identified the 
need for additional training opportunities to support 
the existing B-QUAL training manual. Members were 
reluctant to participate in webinars, preferring the 
option of a video series they could access through 
the B-QUAL website.  This option allowed members to 
review content areas of interest in their own time and in 
the privacy of their own home or workplace. 

The consultation process also identified a preference 
for presentations by well known and long-established 
B-QUAL participants.

As a result, this project has developed a range of easily 
accessed videos to reinforce the basic principles of 
B-QUAL, particularly during a time when travel to 
industry related meetings, where these topics are 
usually discussed, was difficult or impossible. It is 
particularly important during a period when allegations 
of product adulteration have been made to be able 
to refer the public to projects and programs such as 
B-QUAL to boost consumer confidence in Australian 
honey products.

The videos offer a cost-effective and efficient training 
solution and an industry reference source into the 
future. Prior to these videos, members only had access 
to auditors annually (or bi-annually) and relied on 
B-QUAL manuals to prepare for audits. This program 
offers newer members a means to update their 
knowledge on what to expect at audit time by members 
who have gone through the audit process.

Snapshot

PRJ-012860

11/06/2020

30/10/2020

Commenced

Completed 

Increase capacity within research  
community and future industry leaders

Objective 2  

Principal Investigator:  Don Muir  
Organisation:  B-QUAL Australia Pty Ltd
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Outcomes and implications Recommendations

Acknowledgements

The project aimed to ensure all honey products 
produced by B-QUAL members are produced to the 
highest standards for quality assurance and handled, 
packed and distributed to end consumers with a 
fully audited safety and traceability plan, ensuring 
consumer confidence in the product.

The project has created seven videos:

•     An introduction to B-QUAL and the basics of the 
B-QUAL program.

•     An overview of the benefits of B-QUAL 
membership.

•     Guidelines on managing an enterprise’s  
financial health.

•     An explanation of B-QUAL accreditation, and 
food and safety regulations levels.

•     An overview of the biosecurity code of practice.

•     An overview of mental health in the home  
and workplace.

•     An explanation of B-QUAL certification.

The videos reinforce basic accounting and planning 
measures for member’s enterprises with a 
presentation by a financial expert. The series also 
includes a presentation by a mental health expert, 
who addresses issues related to mental health and 
encourages members to observe staff and family 
members for signs of undue stress and possible 
depression or other mental health issues. The project 
helps to prepare members for annual or bi-annual 
audits. It is expected that the ability to review this 
series will: reduce the incidence of audit non-
conformance notices, improve the audit experience 
and has the potential to reduce audit times and 
associated costs.

This series of videos offers an ongoing reference 
source for members and prospective members on the 
B-QUAL website bqual.com.au/TrainingVideos.

It is the intention of B-QUAL that after accredited 
members have reviewed the videos and website 
traffic as slowed, B-QUAL management will share the 
videos with state beekeeping associations and the 
general public. It is also anticipated that after viewing 
the processes of B-QUAL industry participants may 
be motivated to join the program, contribute to and be 
more aware of food safety and traceability.

The wider distribution of these videos also will 
increase public perception that the apiculture 
industry takes food safety and traceability seriously, 
improving the industry’s reputation.

The project team would like to acknowledge 
the contributions of: financial health presenter 
Samantha Muir, Managing Partner Chart Consultancy 
and Accounting, mental health presenter, Kelsey 
Bennett, psychologist and Biosecurity Code of 
Practice presenter All Driessen, Victorian Bee 
Biosecurity Officer.
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Visit bqual.com.au/TrainingVideos to  
find out more about these resources.

http://bqual.com.au/TrainingVideos
http://bqual.com.au/TrainingVideos


Background

•     Provide a focal point for all education and 
training activities initiated by the SAAA.

•     Facilitate the design, development and delivery 
of online non-accredited courses and micro-
credentials to apiarists across Australia.

•     Facilitate online discussions and communities 
of practice on topics of interest.

•     Manage online student enrolments and the 
payment of course fees (where applicable).

•     Facilitate the co-creation of learner 
e-portfolios to capture the breadth and depth 
of learner skills and experiences.

•     Issue electronic certification for completed 
courses, including open digital badges (which 
can be stored in an electronic ‘backpack’).

•     Curate and make available an up-to-date 
repository of relevant research articles, 
opinion pieces and publications.

The South Australian Apiarists’ Association (SAAA) 
identified a gap in the availability of beekeeper-specific 
professional development opportunities, using innovative 
learning technologies. The SAAA’s ‘Learning Hive’ initiative 
involved the set-up, hosting, design and development 
of IT infrastructure to support a Learning Management 
System (LMS) to facilitate the delivery of non-accredited 
courses and micro-credentials using online and blended 
learning (combination of online and face-to-face) delivery 
methods. This unique, stand-alone delivery platform 
aims to provide a focal point for all educational activities 
initiated by the SAAA in collaboration with other industry 
stakeholders on a state and national level.

Objectives

PRJ-012994

22/10/2020

29/01/2021

Commenced

Completed 

Industry Development  
Grant: SAAA Learning Hive

Increase capacity within research  
community and future industry leaders

Objective 2  

Principal Investigator:  Jenny McCormick  
Organisation:  South Australian  

Apiarists’ Association

For further information about this project  
visit the Learning Hive at saaa.org.au/
learning-hive
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Implications

Research approach and  
project progress

The ‘Learning Hive’ will facilitate increased opportunities 
for apiarists Australia-wide to enhance their beekeeping 
and leadership knowledge and skills from anywhere, 
at any time and at their own pace. This project will 
increase levels of competency across all aspects of the 
beekeeping profession, in particular: queen breeding, 
knowledge and management of pests and diseases, 
record keeping, quality assurance, workplace health 
and safety (WHS), the adoption of new technologies and 
honey bee nutrition. Building these competencies will 
drive increased efficiencies, productivity, profitability 
and sustainability across the Australian honey bee and 
pollination industry.

By working in partnership with registered training 
organisations, the SAAA can ensure the knowledge and 
skills gained by beekeepers through their participation 
in non-accredited courses and micro-credentials can 
be formally acknowledged through formal recognition 
of prior learning (RPL) processes. Such recognition 
can lead to the awarding of nationally recognised 
units of competency: the Basic beekeeping skill set 
(AHCSS00075) and/or the Certificate III in Beekeeping 
(AHC31818).

The AgriFutures Honey Bee & Pollination Program 
Industry Development Grant with matched funding 
from the South Australian Apiarists’ Association (SAAA), 
funded the set-up, hosting, design and development of IT 
infrastructure to support the establishment of a learning 
management system (LMS) to facilitate the delivery of 
non-accredited courses and micro-credentials using 
online and blended learning (combination of online and 
face-to-face) delivery methods.

The stand-alone delivery platform — the ‘SAAA Learning 
Hive’ incorporates an LMS and a suite of other ‘plugins’ to 
support course design, development, enrolment delivery 
and certification processes.

The platform was launched in September 2020 and provides 
a focal point for all education and training activities initiated 
by the SAAA (e.g. the Virtual Conversation Series) and 
provides a repository of learning resources (publications, 
reports and videos) for commercial and recreational 
beekeepers across Australia.

At the time of publication no courses have been developed, 
but this is expected to occur during 2021, following a 
training needs analysis with SAAA members and industry 
stakeholders. These training programs may be designed and 
delivered by the SAAA, or co-designed with other industry 
associations, peak bodies or government agencies. At 
all times, the design of education and training programs 
will reflect contemporary adult learning pedagogies and 
methodologies, be underpinned by the latest industry 
research and meet the articulated professional development 
needs of beekeepers across Australia.
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Improve understanding 
of nutrition best practice 
and disease interaction

Projects

Investigating factors that influence chalkbrood outbreaks in Australia 

Probiotic development for bees: analysing gut bacteria in healthy bees 



Background 

In this study chalkbrood-affected hives and 
healthy hives were compared across five apiaries 
in southern NSW to investigate what factors 
are important in current disease outbreaks. The 
project looked at the genetics of the bees and 
chalkbrood as well as environmental factors 
affecting the nutrition and health of bees. The 
project also undertook an infection experiment 
testing the virulence of three main chalkbrood 
strains in Australia.

The results identified that a colony’s genetic 
diversity and the amount of stored pollen were key 
factors in these chalkbrood infections, and that 
virulence differences between chalkbrood strains 
may also contribute to current outbreaks. 

Beekeepers are encouraged to adopt management 
strategies that target these factors to reduce the 
severity of chalkbrood disease in their hives.

Chalkbrood is a brood disease caused by the fungal 
pathogen Ascosphaera apis. It is usually a stress-
related disease, with genetic and environmental 
factors affecting the severity of outbreaks. Australian 
beekeepers are reporting a higher incidence this 
disease in recent years and it is unclear why. 

Beekeepers rely on keeping hives strong and healthy to 
avoid chalkbrood. Beekeepers often requeen infected 
colonies in the hope of introducing more disease-
resistant genetics. Breeding hygienic bees who remove 
affected brood also has been a key management strategy, 
but recent research funded by AgriFutures Honey Bee 
& Pollination Program suggests this approach is not 
efficient at reducing current outbreaks. The genetics of 
both the bee and the chalkbrood fungus affect disease 
severity. Some larvae are more resistant to infection 
and some chalkbrood strains are more virulent than 
others. Colonies with high genetic diversity tend to be 
healthier and suffer less chalkbrood. Queen bees mate 
with multiple drones to increase colony genetic diversity, 
so poorly mated queens may be more susceptible to 
chalkbrood. Requeening infected hives targets these 
genetic factors by aiming to introduce more diverse or 
resistant bee genetics.

Environmental factors also influence chalkbrood 
outbreaks. Poor weather conditions, lack of flowers, 
exposure to chemicals and other pathogens and hive 
management can all affect disease levels.  Supporting 
bee nutrition is another important management 
strategy. Access to diverse, high-quality pollen can 
improve bee immunity and survival, and bees with 
healthy gut microbiomes (bacterial communities) can 
also be more disease resistant.  

In this project, the research team explored genetic 
and environmental factors in chalkbrood-affected and 
healthy hives to see which factors may be influencing 
current outbreaks across Australia.

Snapshot
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Investigating factors that 
influence chalkbrood 
outbreaks in Australia

Improve understanding of nutrition  
best practice and disease interaction
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Outcomes and implications

The research team confirmed that colony genetic 
diversity, levels of stored pollen and differences in 
virulence between chalkbrood strains were key factors 
associated with chalkbrood infections and it is likely 
these factors interact to influence current outbreaks. 

Chalkbrood-affected hives had queens with fewer mates 
and lower effective mating frequencies than healthy 
hives. Chalkbrood-affected hives also had less stored 
pollen than healthy hives. Hives with insufficient pollen 
stores could impact larval nutrition, making larvae more 
susceptible to infection.

Using a statistical model with the collected data, the 
team predicted that a hive with m = 7 and 2,000 cm2 of 
pollen (about one full frame) are 79% likely to become 
chalkbrood infected. But if the hive is requeened and 
has m = 14, the chance of infection drops to 18%. If 
there is little pollen in the hive the likelihood of infection 
increases to 58%. 

Chalkbrood strain A was the dominant strain in hives 
across all apiaries and strains B, F and G were at less 
than ~20% prevalence. This is consistent with previous 
work. Higher strain diversity was found in hives with 
higher chalkbrood levels.

Various lab techniques were used to analyse bees and 
pollen collected from chalkbrood-affected and healthy 
hives across five apiaries in southern NSW during the 
summer of 2018 (Table 1). Frames from each bottom box 
were photographed to estimate levels of brood and food 
stores in colonies. In a separate experiment, in-hive larval 
inoculations were carried out to compare the virulence of 
three different chalkbrood strains (A, B and F).

O
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Research approach

The inoculation experiment indicated strains B and F 
are more virulent than strain A, and strain F may also be 
more virulent than strain B. More larvae were removed 
when inoculated with strain B and strain F. There was 
also a trend for increasing larval infection between 
strains A, B and F, but not significantly different to the 
control.  Strain G was not tested here.

Factor Method

Colony genetic diversity Genotyping workers to estimate how many drones the queen mated with (m) 
and the effective mating frequency (me), which accounts for unequal paternity.

Larval immunity High-throughput sequencing of larvae to measure immune gene levels

Chalkbrood strain diversity Culturing chalkbrood isolates from infected colonies and sequencing for identi-
fication of strains A, B, F and G

Brood and food stores Measured area of brood, pollen and honey from frame photos

Pollen diversity High-throughput sequencing of pollen to determine species diversity

Chalkbrood spore contamination Amount of chalkbrood spores in stored pollen measured by quantitative PCR

Gut microbiome High-throughput sequencing of the gut bacterial community of worker bees

Nosema infection Nosema spore levels estimated from the gut of worker bees by microscopy

Table 1
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These results suggest that increasing queen mating 
levels and ensuring high pollen levels during spring may 
be effective strategies to reduce chalkbrood outbreaks. 

Another recent study, funded by the AgriFutures Honey 
Bee & Pollination Program, on commercial queens also 
reported mating levels could be improved. They suggest 
focussing on drone production and retention, which 
could include feeding supplementary protein. Greater 
adoption of artificial insemination could also increase 
queen mating levels and colony genetic diversity. The 
overall health benefits of higher genetic diversity are 
clear and warrant greater industry attention. 

Beekeepers who purchase queens have no control of 
mating levels. But maintaining adequate hive nutrition 
is a key beekeeper responsibility and powerful tool in 
disease management. Sugar feeding to stimulate pollen 
foraging or protein feeding to support nurse bee nutrition 
are practical strategies that could improve larval 
nutrition and disease resistance. 

Breeding chalkbrood-resistant bees, particularly 
against more virulent strains, may also be a valuable 
industry strategy to complement other efforts in 
breeding for hygienic behaviour or increasing genetic 
diversity more generally.

Recommendations
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Related research

Acknowledgements

AgriFutures Australia Project No. PRJ-009757  
Assessing the mating quality of Australian queen bees

AgriFutures Australia Publication No. 18-077  
Fact sheet: Mating for queen quality

This work was funded by industry levy funds through 
AgriFutures Honey Bee & Pollination program. We thank 
beekeepers James Kershaw, Neil Bingley and Lee Nagle 
for assistance with colonies and Joel Armstrong (CSIRO) 
for assistance with fieldwork and lab analyses.

Find out more about how to mate for queen 
quality here: agrifutures.com.au/ fact-sheet-
mating-for-queen-quality

http://agrifutures.com.au/ fact-sheet-mating-for-queen-quality
http://agrifutures.com.au/ fact-sheet-mating-for-queen-quality
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Long-term commitment

Chalkbrood is a major disease of honey 
bees in Australia. This fungal disease causes 
significant losses in commercial hives 
across Australia each year. Detecting and 
protecting apiaries from chalkbrood disease 
is essential in commercial beekeeping, 
but Australian apiarists currently have 
no effective control options.  This could 
be about to change as research into the 
potential for a probiotic based on healthy 
bee gut microbiota gains momentum.

The notion that bacterial gut microbiota play an 
important role in human health has been gaining 
traction for some time. A research team at the University 
of Canberra, led by Associate Professor Murali Nayudu 
has been studying the nature of gut bacteria in European 
honey bees in Australia. Research world-wide has 
shown gut microbiota could play several important roles 
in honey bees, such as contributing to food digestion, 
producing essential vitamins, and helping prevent 
potentially harmful pathogens from colonising the gut.

With support from AgriFutures Honey Bee & Pollination 
Program, University of Canberra’s Associate Professor 
Murali Nayudu and his team have been studying the gut 
bacteria of European honey bees in Australia for more 
than 10 years.

“Molecular studies have been used to catalogue the 
honey bee microbiome on other continents, but we are 
the only group to do a major long-term Australian study 
of European honey bee gut bacteria,” said Associate 
Professor Nayudu. Building on their previous research, 
a ground-breaking study found bacteria could be 
reintroduced into the gut of diseased bees through 
feeding with probiotics. This recently completed research 
project aimed to determine the variation of bee gut 
bacteria in relation to the seasons, and to characterise 
new bacteria found in the gut of nurse honeybees, in 
developing a probiotic for the chalkbrood disease.

“Our team set up two apiaries, at Tharwa and Bega 
in New South Wales, with six colonies in total, and 
consistently monitored these healthy hives for bacterial 
numbers through the four seasons over two years.”

Associate Professor Nayudu and his team developed 
specific methodologies for this project, in tracking 
bacteria from honey bee colonies. They isolated 
bacteria from the bee gut and analysed the bacterial 
numbers from individual bees for each colony. From this 
information, they determined bacterial honey bee gut 
numbers for each colony.

PRJ-010825  

13/07/2018

30/01/2021

Commenced

Completed 

Probiotic development for 
bees: Analysing gut bacteria  
in healthy bees

Objective 3  

Acknowledgements

Progress towards probiotics

“Using this method we assigned whether bees had high 
or low bacterial numbers, From our previous studies 
we have shown bacterial bee gut numbers are low in 
chalkbrood infected diseased hives,” said Associate 
Professor Nayudu. 

Over two years of continuous monitoring of the colonies 
at Bega and Tharwa the research team observed a 
cyclic variation of bee gut bacteria over the seasons; 
with bacterial numbers being high during late spring, 
summer, early autumn when bees are active, and low 
the rest of the year, when the honey bees were inactive. 

“Our data also suggests honey bee gut bacterial 
numbers may be impacted negatively by a range of 
environmental factors; this could be availability of 
floral resources, rainfall, temperature, humidity and 
potentially a sustained smoky environment from 
bushfires,” said Associate Professor Nayudu.

Associate Professor Michael Frese is a co-investigator 
on this project, and has made a significant contribution. 
Thanks go to Dr Doug Somerville for his invaluable 
knowledge of honey bees and for supplying honey bee 
colonies used in this project.

We also would like to thank the ACT government for 
the use of Lanyon homestead and to acknowledge 
for providing environmental data: the The Bureau 
of Meteorology (BOM), Australian Government; 
Environment Protection Authority (EPA), ACT Health 
Directorate, ACT government; Environment Protection 
Authority, NSW Department of Planning, Industry and 
Environment, NSW government.

According to Associate Professor Nayudu this latest 
contribution to the team’s understanding of the 
nature of bacterial fluctuation in honey bees’ guts, will 
help guide the development of bee probiotics — the 
objective of a current project PRJ-012214 Honey bee 
gut bacteria in diagnostics, chalkbrood protection and 
honey quality.

“An understanding of the human microbiome and 
development of probiotics has shown the important 
role gut bacteria play in human health. This is the same 
with European honey bees, as our understanding of the 
nature of their microbiome increases,” said Associate 
Professor Nayudu.

“We now have a collection of Australian bacterial 
strains that can suppress the fungal chalkbrood 
pathogen ‘in vitro’, with some having the right 
characteristics to be developed as probiotic inoculums 
for the chalkbrood disease.”

 “If probiotics can be successfully developed this could 
increase honey yields, and make Australian honey bee 
colonies more viable in the long term,” said Associate 
Professor Nayudu.

As they gather more data and develop a greater 
understanding of the role of gut microbiota in honey bee 
health, the research team is getting ever closer to the 
goal of developing probiotic inoculums to protect against 
honey bee diseases using native Australian honey bee 
gut bacteria. In particular they are working on providing 
a control method for chalkbrood  — a significant fungal 
disease of honey bee colonies.

For more information on  
PRJ-010825 Probiotic 
development for bees: analysing 
gut bacteria in healthy bees visit 
agrifutures.com.au 

For more on the next phase of 
this research PRJ-012214 Honey 
bee gut bacteria in diagnostic 
chalkbrood protection and honey 
quality see pages 78-79.

Principal Investigator:  Associate Professor 
Murali Nayudu    

Organisation:  University of Canberra

http://www.agrifutures.com.au
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Increasing the value of Australian honey as a health food 
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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, 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

04/04/2022

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  

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

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 impacts 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.

572021 Research, Development and 
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Implications

This project aims to raise the profile and price of 
Australian honeys as a health food. Honeys with 
scientifically proven benefits attract higher prices. 
Australia honeys are dominated by native eucalypts as 
a floral source. The research team is focusing on a few 
of these ‘native floral honeys’ to add value to existing 
Australian honey industry products. 

Most ‘premium’ honeys, or those associated with 
health benefits, are linked to their antibacterial 
activity (e.g. manuka, jarrah etc), however the research 
team believes the outcomes from this project could 
generate a unique marketing angle for Australian 
honey producers to promote their products as a 
prebiotic food. The prebiotic activity of honey does not 
seem to be linked to a particular floral variety, so the 
team anticipates that many Australian beekeepers 
can benefit from the findings of this project. 

If the project provides evidence to support the value 
of Australian honey as a prebiotic food that can 
promote digestive health, it will increase the use and 
acceptance of Australian honey as a health product. 
According to the Gut Foundation (gutfoundation.
com.au), half of all Australians are likely to complain 
of a digestive issues in the next 12 months, and an 
‘unhealthy’ gut has been linked to numerous bowel 
diseases including colon cancer (the second leading 
cancer killer in Australia), as well as obesity, allergies, 
asthma, heart conditions and mental health issues. 
Changing the balance of our gut microbes via our 
diet (e.g. prebiotic foods like honey) can improve the 
overall health of the population and reduce the costs 
associated with gut-related disease.

O
bjective 4
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Research approach and progress

Acknowledgements

The project is running a human clinical trial exploring how 
daily consumption of Australian honey affects the gut 
microbiome. Specifically, researchers are interested in 
how eating honey changes the populations of beneficial 
and potentially harmful microbes in the gut, as well as 
how honey changes the function of these microbes. For 
example, the research team is looking at the microbial 
production of short chain fatty acids, which are known 
to play protective roles against the development and 
progression of diseases stemming from the gut. 

Goldfields Apiaries Australia (Jon Lockwood; 
provision of honey samples for clinical study); NSW 
Apiarists’ Association; Microbiome Research Centre 
(research collaborators).

Initial results indicate that honey promotes the 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 plays a protective role 
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, E. coli and 
C. 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. 
The research team is working with laboratory gut models to 
understand if the prebiotic activity of honey can help with  
C. difficile infection.

This project builds on the outcomes of 
Project PRJ-005590 Value-adding to 
honey (See agrifutures.com.au/ 
value-adding-honey).

http://agrifutures.com.au/honey-bee-pollination
http://gutfoundation.com.au
http://gutfoundation.com.au
http://See agrifutrures.com.au/value-adding-honey
http://agrifutures.com.au/ value-adding-honey
http://agrifutures.com.au/ value-adding-honey


•  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. 

•  Baseline data of the chemical composition of 
Australian honey will be established.

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 Department of  

Primary Industries (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 does an Australian honey chemistry database 
assist the industry from a food defence point of view, it 
is also 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 with this project over two years. 
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.

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

592021 Research, Development and 
Extension Snapshot

Implications Related research 

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 market advantage in terms of product quality and 
marketable characteristics which could be exploited. 
The information, in association with data from other 
analytical techniques, will also be useful for determining 
authenticity of Australian honey when allegations are 
made, hence offering market protection.

The principal investigator, Jamie Ayton, also has 
completed a comprehensive literature review for 
AgriFutures Project no. PRJ-011685 (AgriFutures 
publication no. 19-031) detailing the current 
understanding of the chemistry of honey. For more on 
this project please visit agrifutures.com.au/review-of-
chemistry-associated-with-honey
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Research approach and progress

Acknowledgements

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. 

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 make 
sure results are accurate.

Fifty honey samples will be analysed using the previously 
developed analytical methods and the results collated 
into a database. These samples have been collected and 
analysis will be completed by mid-2021. In year two of 
the project (2022), 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.

Thanks go to NSW Department of Primary Industries 
staff, especially Elizabeth Frost, Madlen Kratz and 
Leanne Groves, Australian Honey Bee Industry 
Corporation (AHBIC), Honey Packers and Marketers 
Association (HPMA) and Doug Somerville.

http://agrifutures.com.au/honey-bee-pollination
http://agrifutures.com.au/review-of-chemistry-associated-with-honey
http://agrifutures.com.au/review-of-chemistry-associated-with-honey
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Industry Development Grant: The palatability and utilisation of protein supplements



Background

The objective of this project is to investigate the 
potential to develop an additional income stream 
for Australian beekeepers on a commercial scale. 
This would help support their livelihoods and 
provide productivity during the cooler months, 
when honey supply is at its lowest. This project also 
aims to successfully set the foundations to support 
a sustainable, commercially viable Australian 
propolis industry and to leverage its reputation as an 
unadulterated, authentic propolis product.

The project will deliver research and testing on 
propolis samples to quantify its unique properties, 
which will determine the quality, therapeutic 
potential and marketability aspects of Australia 
propolis. Processing trials will also be conducted to 
investigate and determine commercial feasibility.

Propolis, a resinous mixture honey bees produce from 
saliva, beeswax and the exude of tree buds, sap flows 
and other botanical sources, is used in traditional 
medicines, dietary supplements and cosmetics. The 
demand for authentic propolis is growing, particularly 
from pristine environments.  The global propolis market 
consists of product that varies enormously in both 
quality and price and is supplied by well-established 
propolis industries across a range of regions. Brazil 
represents the lion’s share of the global market and is 
recognised as producing the highest quality and most 
potent propolis in the world due to its unique properties 
and high antioxidant markers.

Australia boasts a well-renowned pristine environment, 
mostly attributed to our vast stretches of unique and 
diverse native flora, which has demonstrated clear 
potential for high antioxidant and diverse phenolic 
attributes. Despite this, no commercial propolis industry 
currently exists in Australia. As a result, propolis-
containing products sold in Australia (reported to have 
a total sales value exceeding $20 million), mostly utilise 
imported propolis. 

There is a lack of understanding on the potential 
benefits Australian propolis may possess and its unique 
selling proposition to both domestic and international 
markets, which have expressed an interest in Australian 
propolis. This project, run in conjunction with the 
University of the Sunshine Coast’s (USC) Honey Lab, 
aims to expand on existing Australian propolis research 
and facilitate a commercial production trial. The desired 
outcome is to successfully set the foundations to 
support a commercially viable, world-leading Australian 
propolis industry. In addition to demonstrating the 
potency of Australian propolis, the domestic industry 
could address the issue of adulterated, unnaturally 
enhanced and faux propolis by providing a superior 
solution — authentic bee propolis from Australia’s 
pristine, unique environment; made by the world’s 
healthiest bees*.

Objectives

  
PRJ-012995

20/10/2020

01/04/2021

Commenced

Due for completion  

Industry Development Grant:  
The Australian propolis project 

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

Objective 5  

Principal Investigator:  Jessica Berry  
Organisation:  Hive + Wellness Australia

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

*Source: https://ecos.csiro.au/its-official-our-honey-
bees-are-some-of-the-healthiest-in-the-world/
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Project implications

With ongoing drought and the fallout of the 2019-20 
bushfires, there is now an even greater need for new 
product development in the Australian honey bee and 
pollination industry, to increase profitability avenues  
for beekeepers. 

Preliminary research on the beneficial compounds 
contained in Australian propolis, led by the USC Honey 
Lab, has indicated a clear opportunity for a commercial 
Australian propolis industry.  Such an industry would 
provide an opportunity for Australian beekeepers 
to diversify their existing businesses and generate 
additional income. 

Australian propolis will be more expensive to produce 
than it cheaper international counterparts and a 
premium market position will need to be found for the 
industry to achieve success.

A successful processing trial will inform commercial 
feasibility and enable us to deliver the first commercial 
batch of propolis for further product trials and sampling. 
This will provide the information required to enable us to 
continue to build the market for Australian propolis, and 
further work with beekeepers and researchers to develop 
a commercial supply of Australian propolis.

With sales of propolis in Australia exceeding $20 million, 
Australian beekeepers deserve a bigger slice of this 
market and other international markets. 

To date 10 kilograms of propolis has been processed 
to investigate the practicality and the potency of 
the finished product. This process sees the pure 
propolis resin extract separated from the beeswax 
and other matter, resulting in a purified form, which 
can then be converted to powder as a raw material 
for use in cosmetics, dietary supplements and other 
finished goods.

These processing trials aim to quantify the economics 
and establish recommended commercial pricing 
structures for beekeepers looking to enter the market. 
This approach will provide proof of concept for 
commercial production of Australian propolis for use in 
retail products. 

O
bjective 5

A
rena 3

Research approach  
and project progress

Related research and  
research opportunities 

Acknowledgements

This research is chemically analysing propolis 
samples to qualify any beneficial chemical 
compounds within Australian propolis. The project will 
identify production and quality assurance measures, 
such as the best storage conditions after extraction, 
how to best preserve potency, transportation 
requirements and shelf-life protection. 

Beekeepers are currently providing samples of 
propolis to the university for testing of active 
components and activity.

This project was initiated following the outcomes of 
the AgriFutures Honey Bee & Pollination Program 
funded project: Australian propolis market production 
and potential (PRJ-101777). 

Following the publication of the project final report, Hive 
+ Wellness Australia carried out market and innovation 
research to qualify the potential. This investigation 
resulted in preliminary research to properly quantify if 
Australian propolis possessed desirable compounds, 
such as antioxidants and phenolics. This trial was 
led by the USC Honey Lab in conjunction with Hive + 
Wellness Australia and aimed to also quantify the yield 
percentage of Australian propolis and test estimated 
production amounts per hive.

University of the Sunshine Coast’s (USC) Honey  
Lab (research partner) and Ecrotek Ltd (sponsor  
for equipment). 



Background

The objectives of this project are to inform 
beekeepers about:

•    The efficacy of supplementary feeding in 
relation to cost and benefit outcomes by 
examining how well honey bees utilise different 
supplementary feeds. 

•    How various supplementary feeds compare 
in terms of palatability. The palatability of 
various pollen supplements will be tested 
by providing bees with a choice of patties 
fed inside the hive and from open feeding at 
various feeding stations.

Many Australian beekeepers lack the floral resources 
to support a viable beekeeping operation and are 
unfamiliar with the supplementary feeding practices 
to support their business when natural pollen sources 
are limited. 

In times of pollen shortage from drought and severe 
bushfire-affected areas, beekeepers may have no 
choice but to supplementary feed to keep their hives 
alive. Supplementary feeding over prolonged periods 
of time can be time consuming, costly and ineffective if 
done incorrectly. 

In Australia, supplementary feeding has not been a 
standard practice and the efficacy and economics of 
supplementary feeding are consequently questioned 
by beekeepers. Currently, there are several pollen 
supplements available on the market. The aim of this 
study is to carry out a small field-based experiment 
examining the palatability and utilisation of currently 
available protein (pollen) supplements.

Objectives

PRJ-012975

28/10/2020

15/10/2021

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

Commenced

Due for completion 

Objective 5  

Industry Development Grant: 
The palatability and utilisation 
of protein supplements

Principal Investigator:  Madlen Kratz 
Organisation:  NSW Department of  

Primary Industries

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

The outcomes of this project will help raise awareness 
about the palatability of currently available protein 
supplements on the market and inform beekeepers 
about how honey bees utilise protein supplements  
within the hive.

Under environmental conditions where pollen access 
is limited, beekeepers will better understand how well 
honey bees utilise the provided feed source, which will 
help address common questions about whether honey 
bees actually consume the feed they are given. As a 
result, they will be able to make cost-effective informed 
decisions when considering a supplementary feeding 
program in their apiary.

The study may also highlight potential improvements for 
the manufacturing of protein supplements.

The project is an independent study to inform beekeepers 
about the palatability and utilisation of protein 
supplements and is not related to any existing research in 
Australia as far as the project team is aware.
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Research approach  
and progress

Acknowledgements 

A total of 10 experimental hives (single eight-frame 
boxes) and five back-up nucleus hives have been 
established. Sister queens were raised to maintain 
genetic similarity between the hives. The first feeding 
trials are about to start (March 2021) 6 – 8 weeks after 
introducing the sister queens to allow for the first cycle of 
brood from similar genetics to develop from larval stage 
to foraging age. 

Commercially available feeds will be tested for 
palatability by providing colonies with a choice of feeds 
as patties inside the hive. The utilisation of the various 
feeds, including an unpalatable feed as a negative 
control, will be tested through visually observing feed 
storage and dyeing individual feeds with food colouring to 
track the feed through consumption, storage or disposal.

Given commercial beekeepers may also choose to open 
feed, the experiment will be repeated where hives have 
access to open feeding stations of various types of feeds 
and feed consumption will be recorded. 

This project is co-funded between AgriFutures Australia 
and NSW Department of Primary Industries (NSW 
DPI). Principal investigator, Madlen Kratz would like to 
acknowledge the support from NSW DPI staff, especially 
Kevin Tracy, Mark Page and Elizabeth Frost, and external 
support from Doug Sommerville and Rob Manning.

http://agrifutures.com.au/honey-bee-pollination
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collected from beehives placed on canola crops in Western Australia.  

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



Background

The Chemical residue in beehives post canola 
flowering project was initiated in response 
to widespread beekeeper and community 
concern that insecticides, especially those of 
the neonicotinoid class, have been targeted as 
contributing to a decline in honey bee populations 
in Europe and the USA and as such, could impact 
honey bee populations in Australia. The project 
assessed and compared neonicotinoid residue 
levels in honey, pollen, wax and beebread (stored 
pollen) from hives located on canola and native 
flora in south-western Western Australia. 

The aim of the project was to deliver evidence-
based information for beekeepers concerned about 
potential honey bee product contamination from 
bees foraging on canola crops. The project also 
assessed any potential impact on bee health in 
hives foraging treated canola compared with hives 
on untreated canola and native floral sources.

Canola growers worldwide routinely apply seed 
treatments containing neonicotinoids, such as 
imidacloprid, and thiamethoxam, to protect their 
crops from insect predation. Seed-coated systemic 
insecticides have a high concentration when the 
seedling germinates, but levels reduced are by the time 
the plant is flowering and attracting pollinators. As 
Australian beekeepers increasingly utilise agricultural 
sources of nectar and pollen in addition to traditional 
chemical-free native scrub and forest resources, there 
is a commensurate increase in the risk of exposure to 
agricultural chemicals. However applying chemical to 
the seed could reduce the exposure of pollinators, such 
as bees, to insecticides, compared with insecticides 
sprayed during crop growth, leaving a potentially a toxic 
residue on the crop.

There are concerns repeated exposures to sublethal 
concentrations of neonicotinoid residues in plants 
may make bees more susceptible to other stressors 
in the environment, including bee pests and diseases. 
Whereas tests to study the lethal effects of pesticides 
on bees are well defined and have been adopted into 
regulatory guidelines, studies related to sub-lethal 
effects are less well defined and developed, and have 
generally not been incorporated into regulatory risk 
assessment schemes to date.

In Europe and north America (Canada and USA), 
neonicotinoids have been implicated in the decline  
of honey bee populations. 

Snapshot

PRJ-009055

09/05/2014

25/03/2016

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

Commenced

Completed 

Objective 6  

Chemical residue in beehives 
post canola flowering

Principal Investigator:  Dr Rob Manning 
Organisation:  Western Australian  

Agriculture Authority

To view the final report summary including 
further details on the results, visit agrifutures.
com.au/chemical-residues-in-honey-products 
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Outcomes

The Chemical residue in beehives post canola flowering 
project (2014–16), carried out in Western Australia, has 
confirmed that canola crops grown using neonicotinoid-
treated seed remain a safe and valuable foraging source 
for Australian beekeepers looking to build hive strength 
and produce a range of honey bee products from this 
early-flowering floral source.

Chemical analyses carried out as part of the project 
found trace residues of neonicotinoid in honey, pollen, 
wax and beebread at levels far lower than those reported 
from similar studies carried out in the United States 
(USA) and Europe.

The neonicotinoid concentrations detected did not 
appear to significantly affect bee health or population 
numbers, or have a detrimental effect on honey yields.

These results indicate that Australian beekeepers 
looking to utilise canola as a foraging source to build 
hive strength or produce honey bee products can make 
evidenced-based decisions without compromising bee 
health or subsequent product quality.

Following the canola flow, the single-box experimental 
hives were transferred to a site south of Perth. By 
mid-December the experimental hives contained three 
boxes (a brood chamber and two honey supers above 
the queen excluder). The honey supers were harvested 
and the honey was extracted and weighed during late 
December 2014.

During spring 2014 the commercial beekeepers extracted 
surplus honey as required from both the canola and 
native bushland sites.

Samples of honey, incoming pollen, beebread  and wax 
were taken from each experimental hive, and three 
randomly selected hives at each commercial apiary site 
(both canola and native bushland).

All samples were chemically analysed at the USDA AMS 
S&T Laboratory Approval and Testing Division, National 
Science laboratories at Gastonia, using an ‘Apiculture 
Pesticide Screen’ known as the QuEChERS method (quick, 
easy, cheap, effective, rugged and safe).

O
bjective 6

A
rena 3

Research approach
 Key findings and recommendations

Researchers created a pool of 45 10-frame Langstroth 
hives of similar strength, which were placed on canola 
crops across 15 randomly selected properties located in 
three locations within the Western Australian wheatbelt 
during late July 2014. Three experimental hives were 
placed adjacent to each of the selected canola crops, 
so they targeted the specific canola variety and were 
distant in bee flight from any other variety. Of the three 
experimental hives on each crop, one was fitted with an 
underfloor pollen trap to collect incoming pollen samples 
for analysis.

In addition to the dedicated experimental hives, 
commercial beekeepers had apiaries located on six of 
the 15 project sites. Samples were taken from three 
hives from each of these six commercial apiaries. Four 
commercial apiaries located in an area of traditional 
beekeeping, consisting of coastal bushland west of the 
grain-growing area had not been near any canola crop for 
many years. Three hives from each of these apiaries also 
were sampled as part of the project.

•    Concerns about neonicotinoid residues in honey 
bee products from bees foraging canola crops sown 
using treated seed appear to be largely unfounded 
and with mindful beekeeping and open and honest 
communications between beekeepers and farmers, 
apiary products from hives located on flowering 
canola can be chemical-free.

•    Concerns about bee health or population numbers 
in apiaries located in canola crops also appear 
to be unfounded on the basis of these results. 
Neonicotinoid concentrations detected during the 
project, did not significantly affect honey weight or 
hive performance.

•    The results of the Chemical residue in beehives 
post canola flowering project confirm that canola 
remains a safe and valuable floral source for 
Australian beekeepers looking to build hive  
strength and produce a range of high-quality  
honey bee products.

•    Canola remains one of the best sources of forage for 
bees, and it allows for rapid population build-up to 
enable a beekeeper to maximise production from 
subsequent nectar flows.

http://agrifutures.com.au/chemical-residues-in-honey-products 
http://agrifutures.com.au/chemical-residues-in-honey-products 


Background

This project aims to answer the following questions: 

•    What non-crop floral resources do European 
honey bees utilise and how does this change 
throughout the year? 

•    What are the key plant species utilised outside 
the crop flowering season? 

•    Do European honey bees forage for pollen from 
both native and exotic plant species?

In the process of answering these questions the 
project aims to identify key floral resources for the 
honey bees in Australia. Foraging preferences and 
diets of honey bees are being compared between a 
commercially available exotic wildflower seed mix 
and a native seed mix developed in collaboration 
with Greening Australia. The project will identify 
seasonal flowering patterns and flower abundance, 
including periods when bees may rely heavily on a 
few key plant species.

It is widely recognised that protecting and enhancing 
the natural habitats that provide floral resources is 
essential for supporting and enhancing bee colony 
health and nutrition. Protein-rich pollen is recognised 
as the key to bee nutrition and colony viability and 
is essential to bee health. A varied diet in the form 
of diverse pollen sources ensures bee health and 
longevity, with different kinds and amounts of amino 
acids in pollen from various plant species optimising 
the bees’ diet. 

The large-scale, mass-flowering monocultures 
associated with many crop species offer pollinators 
a short-term bountiful floral resource in otherwise 
florally deprived landscapes. However, even during 
their typically short flowering periods, monocultures 
do not provide a varied diet of diverse nectar and 
pollen sources. 

The planting of floral strips on farmland has been used 
as a management practice to help ensure adequate 
nectar and pollen resource provisioning, which in 
turn can help promote pollination service delivery via 
improved pollinator health. Despite this approach, 
relatively little is known about the extent to which 
European honey bees (Apis mellifera) exploit and 
benefit from the floral resources provided by vegetation 
adjacent to key horticultural crops, 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 floral 
enhancements, as all currently available wildflower 
seed mixes comprise non-native floral species, with 
relatively short flowering durations.

Objectives

PRJ-012781

11/06/2020

30/06/2021

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

Commenced

Due for completion

Objective 6  

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

Principal Investigator:  Lena Schmidt 
Organisation:  Hawkesbury Institute  

for the Environment,  
Western Sydney University

For updates on this project and the Program visit 
agrifutures.com.au/honey-bee-pollination
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Implications

The knowledge gained during this study will help 
target Australian native plant species for inclusion in 
on-farm floral strips to fill the temporal and spatial 
gaps in floral resource availability, helping to support 
honey bee populations year-round. This will inform 
the development of Australian native wildflower seed 
mixes farmers can use to support healthier honey 
bee populations in Australian agricultural systems, as 
well as industry guidelines in support of native floral 
enhancements. The project also has the potential to 
raise grower awareness and understanding of the 
benefits targeted floral enhancements can provide not 
only to honey bee populations, but also native pollinator 
communities, and consequently crop pollination.

Pollen was collected from bees entering the hive monthly 
for one year (December 2019 – November 2020). Pollen 
traps were placed at hive entrances between the hours 
of 08:00-16:00 on one day per month to collect pollen 
balls from bees entering the hive. The pollen balls 
were combined and thoroughly mixed to provide a hive 
pollen sample for each hive per sampling session. DNA 
extraction is currently underway to identify plant species 
diversity within the pollen balls, using an analytical 
protocol developed following initial trials. 

Botanical voucher specimens and leaf samples for DNA 
barcoding were collected from plant species within the 
floral strips to create a reference database.

O
bjective 6
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Research approach and progress Related research 

A field study took place between August 2019 to 
November 2020 on the Hawkesbury Campus of Western 
Sydney University, NSW. Four replicate blocks of 
experimental plantings were successfully established 
during August 2019. These consisted of a ‘native’ floral 
strip, comprising 23 native plant species, next to an 
‘exotic’ floral strip, sown with a commercially available 
seed mix, comprising 23 common plant species from the 
northern hemisphere (Mr Fothergill’s Bee and Butterfly 
Flower Mixed Seeds). 

The native strip comprised a set of herbaceous species 
specifically chosen because they successively flower 
throughout the year, cover a wide range of floral traits 
and provide high-quality nectar and pollen, which 
attracts a wide range of insect pollinators. This selection 
was based on previously collected data. Each strip was  
5 x 15m in size and separated by 5m from the exotic 
floral strip. Additionally, two rows of six Granny Smith 
(Malus domestica) apple trees were planted in between 
strips in order to compare flower visitors of apple with 
those visiting the sown strips. European honey bee hives 
were placed within 50m of each floral strip, separated 
by at least 200m. To assess the relative attractiveness of 
plant species within each floral strip, flower counts were 
undertaken monthly. Given high flower densities within 
strips, detailed flower number counts were performed 
for four individual plants per species, multiplying average 
flower counts per plant by the total number of flowering 
plants per strip. For apple trees, the number of open 
flowers was counted.

Principal investigator, Lena Schmidt, is a PhD student 
carrying out this study as part of a broader project, which 
involves investigating floral relationships and foraging 
preferences of pollinators and native plants. She has 
previously conducted observational surveys of foraging 
preferences of pollinators in native and exotic floral 
strips to understand the efficacy of floral enhancements 
for supporting pollinators within agricultural systems. 
Lena is also hoping to compare the diets of two key 
pollinator species – European honey bees and sugarbag 
bees (Tetragonula carbonaria). 

Lena’s earlier work has also investigated how key 
native floral resources will be affected by elevated 
temperatures, particularly in terms of the timing, quality 
and quantity of nectar available to bees. This research 
sought to determine which native plant species can be 
used effectively in future restoration efforts to support 
and enhance pollinator communities of European honey 
bees and wild bees in Australian cropping systems. Her 
research also aligns with the broader Hort Frontiers 
Project  — Healthy bee populations for sustainable 
pollination in horticulture.

http://agrifutures.com.au/honey-bee-pollination
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The Honey Bee & Pollination Program Industry 
Development Grant provides funds to assist with expenses 
involved in pollen metabarcoding. Healthy bee populations 
for sustainable pollination in horticulture is funded by 
the Hort Frontiers Pollination Fund, part of the Hort 
Frontiers strategic partnership initiative developed by 
Hort Innovation, with co-investment from Western Sydney 
University, Bayer CropScience, Syngenta Asia-Pacific and 
Greening Australia, and contributions from the Australian 
Government. 

A supervisory panel from the Hawkesbury Institute for the 
Environment, Western Sydney University, Professor Sally 
Power, Professor James Cook, Dr Amy-Marie Gilpin, Dr Paul 
Rymer and Dr Paul Gibson-Roy (Kalbar Resources, formerly 
Greening Australia) contributed to this study. Professor Helen 
Wallace and Rachele Wilson from Griffith University are 
collaborating with this research by providing next generation 
sequencing approaches for metabarcoding.

Western Sydney University acknowledges the Darug people, 
the Traditional Custodians of the land on which this research 
is being carried out. We pay respect to the Elders both past 
and present and we extend that respect to other Aboriginal 
people and colleagues present today.
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Native (left) vs exotic (right) planting strips.

Pollen balls collected from individual European honeybee hives 
highlighting differences in plant species diversity
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Background

The overall objective of this project (the Bee Friendly 
Pastures project) is to explore a range of annual and 
perennial pasture legumes for their potential as 
floral sources for European honey bees, with a view 
to securing a valuable source of nutrition in light of 
declining native floral sources.

The project also seeks to assess the honey produced 
by bees foraging these pastures legumes for a range 
of nutritional and medicinal attributes.

The loss of traditional nectar and pollen sources is a 
major issue confronting the Australian beekeeping 
industry. Fire-frequency, drought and land-use change 
are eroding areas of native flora used for honey 
production increasing the challenge to access high-
quality sources of nutrition to sustain bee health and 
hive productivity. A range of pasture legumes, including 
numerous clover species with Mediterranean origins, 
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, often found 
growing wild overseas, 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 the honey bee industry in an Australian 
context. Critically, these pasture legume species have 
the potential to 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 new 
honey markets, provide a maintenance resource for 
pollinator health and rapid restoration in the event of 
decline of local floral resources.

Objectives

PRJ-012242

24/06/2020

15/06/2021

Commenced

Due for completion

New opportunities for the 
production of premium and 
medicinal honey (the Bee Friendly 
Pastures project)

Principal Investigator:  Dr Kevin Foster 
Organisation:  University of Western 

 Australia (UWA)

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

This high-impact, industry-relevant research has the 
potential to provide a number of economic incentives for 
Australia’s beekeepers. In light of the negative impact 
on bee health and hive productivity associated with a 
decline in traditional native flora apiary sites, adoption of 
new forage legumes with duel agricultural and apiary use 
has the potential to support a more profitable, resilient 
and sustainable industry.  In turn, this will see existing 
beekeepers retained in the industry and the potential 
recruitment of new beekeepers to the industry. 

Research approach  
and project progress

The University of Western Australia (UWA) pasture 
team has started characterising pasture legumes 
currently growing in commercial fields and under 
controlled conditions with regard to their bee 
attractiveness, accessibility and the nutritional 
content of the floral resource. Floral abundance and 
morphology, pollen quality, nectar volume and quality 
also are being examined. 

The research team and the industry partner have 
identified several annual and perennial legume pasture 
species such as crimson, balansa, Persian and red 
clovers, which provide excellent floral resources for 
European honey bees in Australia.  
When sown in a legume mix, these species (or the 
different cultivars within these species) can provide 
an early and long flowering window and early analysis 
suggests their pollen and nectar offer a nutritious 
resource for honey bees. The team has also made 
advances in their understanding of the methodology 
required to meet the nutritional requirements of bees in 
controlled environments (e.g. horticultural crop tunnels). 

Honey samples from project collaborator, Bell Seeds, 
along with samples from UWA’s hives are being analysed 
by project partners in Health and Medical Sciences at 
Queen Elizabeth II for their bioactive properties. Initial 
results are promising.

Related research and  
research opportunities 

While the Bee Friendly Pastures project is unique in 
its exploration of pasture legumes as a valuable floral 
resource for the Australian honey bee industry, it has 
attracted attention from the Wheen Bee Foundation.  
The Foundation recently signed an agreement with the 
Pollinator Partnership in the USA and plans to launch 
the Bee Friendly Farming (BFF) program in Australia. The 
BFF program provides guidelines for farmers and land 
managers to promote bee and pollinator health on their 
lands. The Bee Friendly Pastures project aligns well with 
the BFF program and The Wheen Bee Foundation can 
offer support by:

•     Providing access to the BFF network of farms to 
expand pasture field trials nationally.

•     Developing Powerful Pollinator Planting Guides 
for legume pastures, to encourage uptake of the 
Bee Friendly Pastures research findings and 
recommendations.

•     Integrate the results and recommendations  
of the Bee Friendly Pastures research into the  
BFF guidelines.

•     Disseminate research from the Bee Friendly 
Pastures findings at field days held on BFF  
focus farms.

Prom
oting the im

port
ance of honey bees

Promoting the importance  
of honey bees
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Demand for agriculture pollination services is increasing, 
requiring well managed beehives in peak health at the 
point of crop flowering. Winter-recovery and the building 
of colony numbers prior to, and between, pollination 
services is critical. In addition to being sown as a pasture 
resource in their own right, bee-friendly, annual and 
perennial forage legume species can be sown in or near 
other horticultural or viticultural crops to offer greater 
consistency of nectar and pollen supply to the bee 
industry.  This project offers a solution to sustaining 
and maintain hive health, while adding benefit to the 
agriculture system in which the apiary is located. 

Many of the legumes being explored in this project 
also offer medical benefits, which may transfer to 
the honey, the implications of which are also being 
explored in this project.

Acknowledgements

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

The Bee Friendly Pastures project team would like to 
acknowledge the collaboration and support of Bell 
Seeds. Rob Bell is a commercial-scale pasture seed 
producer and apiarist familiar with the legumes being 
explored in the project. He brings expert knowledge of 
bees and pastures to the project. The contribution from 
the Cooperative Research Centre for Honey Bee Products 
(CRCHBP) was the honey bee management, electronic 
monitoring and the chemistry. Omar Anwar (CRCHBP 
PhD student) undertook the electronic monitoring. The 
chemistry was by CRCHBP PhD student Md Khairul 
Islam, but this is being taken over by a new PhD student 
in Connie Locher’s laboratory for the pharmaceutical 
applications of the honey.



Background

The objective of this current project is to develop 
prebiotics (food for bees, which will 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. A 
recently completed project, funded by 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

01/09/2020

15/06/2023

Commenced

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

Principal Investigator:  Dr Murali Naydu 
Organisation:  University of Canberra
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Project implications

Related research 

Research approach  
and project progress

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).

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 (see pages 
52 and 53) and PRJ-00057 Biological control of 
chalkbrood by anti-fungal bacterial symbionts of bees

The European honey bee gut has well-defined ‘core’ 
bacteria, which are long lasting and pass from 
generation to generation. These bacteria consist 
predominantly of two groups (Lactobaccili and 
Bifidobacterium), which require either microaerophilic 
(i.e. carbon dioxide supplementation) or anaerobic (i.e. 
oxygen-free) conditions for growth. The honey bee gut 
also contains a diverse range of ‘environmental’ bacteria. 
These environmental bacteria appear to be more 
opportunistic in colonising the honey bee gut than the 
core bacteria, more diverse in type and generally grow in 
both aerobic and anaerobic conditions. All these bacteria 
have important roles to play in the digestion of food (i.e. 
pollen) and the control of bee pathogens. In previous 
projects (PRJ - 010825 and PRJ-00057), bee gut bacteria 
were isolated from apiaries around Australia. More 
recently we have isolated and characterised a number 
of yeasts that can suppress chalkbrood, and are normal 
inhabitants of honey bee gut in Australia. We now have 
a collection of microbes found in the guts of European 
honey bees across Australia that can suppress the 
chalkbrood fungal pathogen. These include yeasts, ‘core 
bacteria’ and ‘environmental bacteria’. 

Bacterial research in other parts of the world indicate 
probiotics can improve health by protecting against 
pathogens in many different animal systems. The 
research team has a collection of well-characterised 
Australian bacterial strains and yeasts and has 
demonstrated that feeding these bacteria to bees has 
no detectable detrimental effect. They now plan to test 
various compounds to see if they can act as a prebiotic, 
to protect honey bees against chalkbrood disease.

Bacteria survive in high numbers in the gut of honey 
bees while feeding, suggesting that developing 
probiotics in honey bees is possible. Such probiotics 
are cheap to produce, easy to feed and fit in well with 
the Australian honey bee industry’s aim of using non-
chemical methods to manage disease.

A
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Due for completion

This project is supported by 
the Department of Agriculture, 
Water and the Environment, 
through funding from the 
Australian Government.
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Commenced
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Securing pollination for more productive 
agriculture: Guidelines for effective pollinator 
management and stakeholder adoption

For more information visit  
agrifutures.com.au/securing-pollination
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Objectives

This ground-breaking Australian-first project aimed 
to secure and enhance crop pollination services by 
designing ways to support pollinator density and 
diversity to create a resilient pollinator portfolio for 
11 pollination-dependent crops, including apple, 
almond, avocado, blueberry, canola, cherries, lucerne, 
macadamia, mango, raspberry and watermelon.

The project’s objectives were to: identify crop-visiting 
species and assess their efficacy as pollinators; 
identify the threats to crop pollination, and the 
possible actions that can reduce risk and enhance 
security; and investigate the economic feasibility 
of investments that can reduce risk and enhance 
resilience in crop pollination. It also aimed to increase 
the uptake of improved management for pollination 
security, by using established communication 
channels with industry stakeholders, on-farm 
demonstrations, and developing web-based tools to 
provide cost information and planting advice for farm 
business planning.

ImplicationsBackground

This project developed a wealth of knowledge about the 
pollinator species of the 11 crops being studied, their 
regional distribution, and importance for pollination. 
In addition, it developed tools to identify pollinators 
and their preferred floral source, to design plantings 
for pollinators and estimate the returns on investment 
from revegetation.

The project’s findings and recommendations will provide 
a foundation for pollinator-dependent industries to 
strengthen pollination security and resilience, and 
optimise yield by identifying and demonstrating the 
insects that contribute to crop pollination and the 
way they relate to the landscape. This is allowing the 
research team to pinpoint revegetation strategies to 
support pollinator food and nesting resource needs. 
Primary producers that follow the advice formulated in 
the project’s final report should reap the benefits via 
increased pollination security.

Project partners

• Horticulture 
Innovation Australia

• University of Sydney

• University of Adelaide

• University of New 
England

• Australian National 
University

• Adelaide and 
Mount Lofty Ranges 
Natural Resources 
Management Board

• Almond Board of 
Australia

• Apple and Pear 
Growers Association 
(SA)

• Australian Mango 
Industry Association

• Australian Melon 
Association

• Costa Group

• Department of 
Environment 
Water and Natural 
Resources SA

• Greening Australia

• Lucerne Australia

• Native Vegetation 
Council

• Natural Resources 
Northern and Yorke

• O’Connor NRM

• Primary Industries  
and Resources SA

• Raspberries and 
Blackberries Australia

• South Australian 
Apiarist Association

• Terrestrial Ecosystems 
Research Network 
Eco-informatics

• Trees For Life
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Crop pollinators, which include managed and feral 
honey bees, native bees and a range of other insects, 
contribute about AU$14 billion to the Australian 
economy. Pollination-dependent produce includes 35 
species of fruit, vegetables, nuts, cotton, as well as oil 
and pasture seeds. Due to the economic and nutritional 
value of these products, safeguarding pollination 
services serves the interests of both the growers and 
the consumers of pollination-dependent crops.

The reliability and security of crop pollination services 
are under threat. Increasingly, combinations of 
agricultural intensification, land clearing, and more 
frequent and intense droughts and bushfires reduce 
the floral resources available to support year-round 
foraging for both unmanaged and managed pollinators. 
The security and resilience of crop pollination is further 
threatened by the expected establishment of the varroa 
mite, which will lead to a sharp decline in pollination by 
feral honey bees. 

To enhance pollination security, now and in the future, 
the pollinator portfolio needs to be diversified and 
threats to existing pollinator species reduced, through 
active management of the landscape. Evidence-based 
decision making is required to achieve that outcome. 

http://agrifutures.com.au/securing-pollination


Related research and  
research opportunities Acknowledgements

The project has led to a wide range of ongoing 
collaborations and new research opportunities. 

Members of the University of Adelaide research team 
have collaborated with a group of South Australian 
researchers that investigate ecosystem services 
(including pollination) as co-benefits of carbon 
sequestration. The group will explore the INVEST 
(Integrated Valuation of Ecosystem Services and 
Tradeoffs) model, which will be part of the Pollin8 tool 
to aid growers in exploring their farm and planning 
interventions for pollination services. This approach 
is used to map and value the goods and services from 
nature that sustain and fulfill human life.

Collaborations are leading to a barcode database for 
all Australian bees, including bees on crops and those 
caught during Bush Blitzes (cross-sector initiatives to 
document biodiversity across Australia) not only of the 
bees on crops, but country-wide of bees caught during 
various PhD projects, and during Bush Blitzes. Researchers 
are also engaging with other bee specialists in a country-
wide bee genomics workshop. This will lead to a white 
paper outlining the way forward, and with Taxonomy 
Australia and the Wheen Bee Foundation to explore 
funding to complete the database within five years.

The Australian National University research team is 
currently working with Victorian berry growers, local 
government, and the Wheen Bee Foundation to establish 
a next-phase project on native bees in peri-urban 
horticulture. An early target for funding will be the 
Australian Research Council’s (ARC) Linkage Program.

The University of Adelaide has collaborated with the 
University of Sydney in assessing honey bee hive 
densities and this has resulted in an honours project. The 
Australian National University, University of New England 
and University of Adelaide have collaborated to draw 
together the observations of bees on apples and their 
relation to the landscape.

As a consequence of the project, more problems with 
pollination in protected cropping environments have 
come to the fore, and researchers at the University of New 
England and University of Adelaide have been successful 
in obtaining funding through the Department of 
Agriculture, Water and the Environment Rural Research 
and Development for Profit program to address these 
issues, to complement additional research in this space.

All project partners have collaborated to develop a guide 
to managing bees in crops as a major project output.

Securing Pollination is supported by AgriFutures 
Australia through funding from the Australian 
Government Department of Agriculture, Water and the 
Environment as part of its Rural R&D for Profit program.

The project would like to acknowledge the collaboration 
of research partners at University of Adelaide, University 
of New England, University of Sydney, and Australian 
National University. A steering committee in which 
all industry bodies (Almond Board, Canola growers, 
Lucerne Australia, Apple & Pear Growers Association 
South Australia, South Australia Apiarist Association), 
non-government organisations (Trees for Life, Greening 
Australia), and governmental organisations (natural 
resource Management boards, Primary Industries and 
Regions South Australia, Department of Environment) 
and O’Connor Natural Resource Management were 
represented, provided invaluable support. 

Cash contributors included the University of Adelaide, 
University of Adelaide’s Environment Institute, 
University of Adelaide’s Waite Institute, the Apple and 
Pear Growers Association of South Australia, Trees for 
Life, the Department for Environment and Water South 
Australia, the Department of Primary Industries and 
Regions South Australia, O’Connor Natural Resource 
Management, Greening Australia and Hort Innovations. 

In kind contributors included University of Adelaide, the 
Apple and Pear Growers Association of South Australia, 
Trees for Life, the Department for Environment and 
Water South Australia, the Department of Primary 
Industries and Regions South Australia, O’Connor 
Natural Resource Management, Greening Australia, 
South Australia Apiarist Association, Almond board, 
Greening Australia, Advanced Ecological Knowledge  
and Observation System/ Australia’s Terrestrial 
Ecosystem Research Network, Northern & York  
Natural Resource Management.
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Research approach  
and project progress

To undertake the project, researchers conducted 
field observations and collected data relating to 11 
pollination-dependent crops at 82 sites across six 
regions throughout Australia. 

The project’s findings on density, numbers and identity 
of crop-visiting insects, the importance of native 
vegetation for their presence and crop productivity, 
and planting advice to enhance their presence, have 
been promoted to growers of pollination-dependent 
crops. This was undertaken using a wide variety of 
extension activities and approaches, including fact 
sheets, websites, industry newsletter articles, videos, 
oral presentations to industry groups, scientific 
publications, and even a ‘pollinator song’.

Face-to-face presentations have been undertaken at 
a wealth of grower and beekeeper conferences, field 
days, and workshops. Project outcomes have also been 
communicated via the media, including appearances 
on television, radio, and in newspapers, as well as 
contributions to crop-specific magazines and social 
media platforms.

To help growers and scientists recognise and identify 
pollinators, researchers developed a fact sheet with 
the main pollinators found in each crop and region; a 
pollinator recognition app; a repository of molecular 
barcodes of crop pollinating bees (AUSBS project under 
the Barcoding of Life Databases, BOLD) and plants 
visited by bees (accessible though the NCBI).

To assist growers with strategies to support the security 
and resilience of crop pollination locally, researchers 
developed nine crop-specific fact sheets; advice 
for landscape management; an animation directing 
growers to the Pollin8 website; and content for the 
Pollin8 website, which assists growers to:

•  Create a planting list that is suited to the region.

•  Find local revegetation specialists, native nurseries, 
state sustainable agriculture officers.

•  Model the estimated pollination benefits from 
plantings over time.

•  Consult a flowering calendar for a range of 
recommended native species.

Demonstration sites with pollinator habitats were also 
established on five South Australian farms.

852021 Research, Development and 
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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.

Arena 2

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

The overarching objective of this project 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 support 
purchase decision making for beekeepers 
purchasing queen bees.

Objectives

February 2020

June 2023

Commenced

Due for completion 

Principal Investigators:  Dr Nadine Chapman 
 (University of Sydney

Dr Elizabeth Frost  
(NSW Department of Primary Industries)

Dr Rob Banks  
(University of New England)

John Davies  
(Better Bees WA)

Tiff Bates  
(Better Bees WA)
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Implications

As queen bee breeders adopt modern genetic practices 
it will lead to the breeding of superior queens, boosting 
the value and demand for elite breeding stock. In turn, 
for beekeepers, the investment in superior queens, 
bred using more sophisticated and available genetic 
information, will lead to a better, more productive hive, 
improving honey production and pollination efficiency. 
In turn, this has the potential to increase demand for 
pollination services. 

Genetic improvement will lead to a more profitable and 
secure beekeeping industry, improving crop pollination 
efficiency, and promoting industry expansion. 

Research approach and  
project progress

Acknowledgements
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As part of the project a survey of beekeepers and queen 
bee breeders was conducted to understand the key 
issues and challenges facing them when it comes to 
genetic selection, as well as the traits that were of most 
importance to the industry.

The survey data showed that honey production and 
brood pattern were the most important traits, followed by 
chalkbrood resistance, hygienic behaviour and European 
foulbrood resistance. This information will be used to 
help guide the project into the future.

The survey also found that 67% of beekeepers and 
73% of queen bee breeders agreed that modern 
genetic techniques, such as trait selection and the use 
of estimated breeding values (EBVs), will increase the 
chances of a successful breeding. It’s clear there is 
significant appetite for modern breeding techniques as 
part of the bee breeding industry.

A research apiary at NSW Department of Primary 
Industries’ Tocal College is being established with the 
capacity for 50 breeding queens and 200 production 
colonies to be tested under commercial beekeeping 
conditions. This facility will help support the wider 
objectives of the program.

Through engagement with beekeepers and queen 
breeders, the project will also identify a set of 
standardised selection criteria that lead to improved 
honey bee performance, decrease the impact and 
associated cost of disease, increase honey yield and 
improve the value of hives as pollination providers.

Plan Bee is supported by AgriFutures Australia through 
funding from the Australian Government Department 
of Agriculture, Water and the Environment as part of 
its Rural R&D for Profit program. It’s program partners 
include the University of Sydney, Wheen Bee Foundation, 
NSW DPI, Australian Genetics & Breeding Unit (UNE), 
Better Bees WA and is further supported by Costa, Olam, 
Monson’s Honey and Pollination, Beechworth Honey, 
South Pacific Seeds, Queen Bee Breeders Association 
and the Australian Honey Bee Industry Council. 

Paul Blackshaw,  
Project Manager,  
AgriFutures Australia 
 
0427 546 643 
paul.blackshaw@agrifutures.com.au

Using the set of standardised selection criteria, an online 
database of EBVs for selected traits will be developed.

Data collection is crucial for the success of the project. To 
date, the project team, led by Dr Nadine Chapman, University 
of Sydney and Elizabeth Frost, NSW Department of Primary 
Industries has been working closely with pollination-
dependent industries and beekeepers to collect foraging 
data in avocado fields. The team collected data on the 
number of pollen and nectar foragers at different times and 
temperatures, how much weight colonies gained and colony 
strength. This process will be repeated across different 
pollination-dependent industries.

The project team is current developing a manual that 
will support queen bee breeders to record accurate and 
standardised data that will support the project. Concurrently, 
sample collation for genotyping is taking place with support 
from the NSW Department of Primary Industries and Better 
Bees WA.

The project team is also working to train beekeepers, through 
a series of online workshops, in data recording and trait 
evaluation in order to support the program.

Honey Bee Genetic  
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