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INVESTING IN THE FUTURE:  
A SUSTAINABLE APPROACH  
TO PRODUCTIVITY IMPROVEMENT 

SUSTAINABLE PRODUCTIVIT Y GAINS 

Advances made by Australia’s macadamia industry over the 
last decade have been driven largely by long-term investment 
in productivity improvements. Growers have adopted new 
industry-wide productivity initiatives which are delivering better 
soil and tree health and more consistent yields. The best growers 
are continuing to push productivity barriers, with some now 
consistently achieving more than five tonnes in shell per hectare. 

As growing and orchard management practices have become 
more advanced, so too has understanding of the environment 
and how it is changing. Macadamia growers remain committed 
to conserving the natural resources on which their product 
relies, and in 2022 this has seen many Queensland growers 
investing substantially on farm to enhance water quality as a 
Great Barrier Reef protection measure. 

In 2022, growers continued to adopt the latest environmental 
monitoring capabilities, optimise their use of technology 
and create greater orchard biodiversity. A raft of measures 
have been embraced that are driving productivity to help 
meet growing demand for macadamias, and prioritising the 
protection of the water, soil, air, native vegetation and wildlife.

WORKING WITH NATURE 
FOR A RELIABLE CROP

Australia’s macadamia industry sees no trade-off between 
sustainable growing practices and productivity. In fact, it’s 
quite the opposite. Growers see sustainability working hand in 
hand with productivity, and this is driving innovative thinking 
on-farm, increased biodiversity, and development of effective 
biological controls.

The industry works with nature to achieve the best results. 
Macadamia trees are grown in the locations where they 
naturally evolved, meaning it is a crop that has naturally 
adapted to its environment. This natural advantage and 
inherent resilience forms the foundation on which the 
industry’s growth is built.  

Many growers have created pest suppressive landscapes in 
their orchards, increasing biodiversity to bring balance to 
the natural environment and allowing beneficial insects that 
suppress harmful pests to thrive. This is achieved by planting 
diverse species around the macadamia trees and actively 
sowing inter-rows between tree rows with a host of different 
vegetation including grasses, legumes and brassicas, as well 
as floral coverage to encourage natural pollinators.

A commitment to continual learning and 
improvement is one of the cornerstones 
of the Australian macadamia industry. 
This is evident in on-farm practices, 
post-harvesting processes, and the 
premium quality of the end product. 

A collaborative spirit and innovative thinking are the driving 
forces behind an industry-wide desire to achieve consistent 
production, high quality and long-term sustainability. And 
with shoppers more conscious than ever about the source 
and safety of food product ingredients, delivering a pure 
and premium product that meets the expectations of 
manufacturers and consumers alike is paramount. 

Pages extracted from the 2022 Australian Macadamias Yearbook. 
Download it here.

https://australianmacadamias.org/industry/facts-figures/australian-macadamias-year-book
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FARMING FOR A SUSTAINABLE 
FUTURE

Australia is recognised internationally as a clean, green 
and reliable food producer. Our macadamia industry has 
developed over five decades on the same fertile soil where 
the world’s first macadamia trees evolved more than 60 million 
years ago. Quality is at the heart of the Australian macadamia 
industry, but the way we achieve this is just as important. 

Australian macadamia growers are deeply committed to 
sustainable production and believe the actions they take on-
farm today must benefit the environment and people in the 
future. Many are champions of regenerative agriculture and 
are leading the way in terms of on-farm innovation to better 
protect the soil and promote biodiversity. 

Feeling a true affinity for the land on which they farm, 
Australian macadamia growers take great care to develop and 
implement ecologically sensitive techniques to protect the 
natural environment. Our industry invests millions of dollars 
in research every year to ensure our practices are the world’s 
best and that the natural resources on which our industry 
relies to grow this delicious wholefood are managed as 
efficiently as possible.  

RISING TO THE DEMAND FOR 
SUSTAINABLY PRODUCED 
INGREDIENTS

Today’s consumers are not only seeking food and beverage 
products that deliver on quality, taste and health, but also 
sustainability, ethical practices and transparency. 

Sustainability considerations are increasingly driving consumer 
purchasing patterns, with almost 70% saying they feel happy 
when they do things that benefit the environment1. For many, 
this means choosing sustainably produced food products, even 
if those choices attract a price premium.

Concerns over the environmental impacts of meat production 
are driving surging interest in plant-based eating and between 
2021 and 2022, the proportion of consumers globally who eat 
meat most days has fallen from 33% to 28%1. 

Manufacturers already understand the taste, texture, health, 
luxury and plant-based cues macadamias can add to products. 
Macadamias grown in Australia deliver powerful, research-
backed sustainability credentials too, from water use efficiency 
and carbon sequestration to minimisation of carbon outputs, 
recycling of by-products and world’s best biological control. 

 

A FR AMEWORK FOR THE FUTURE

In the globalised supply chain, consumers are showing an 
increasing interest in understanding more about where their 
food comes from and how products are produced. Similarly, 
supply chain companies and their shareholders, markets and 
investors are seeking evidence of high standards of product 
safety, workplace ethics and environmental care. 

Hort Innovation has released the Australian-grown 
Horticulture Sustainability Framework, a guide to help the 
horticulture sector share its sustainable, ethical, and safe 
farming practice stories with stakeholders. The Australian 
macadamia industry has started using this to develop its own 
industry approach. 

The Australian-grown horticulture sustainability 
framework provides a logical process to measure 
how Australian horticulture is tracking on key 
sustainability issues. With this information, Australian 
horticulture, its industries and businesses can:

• Tell their story of sustainable production

• Protect and grow access to investment and finance

• Target research to improve practice

• Work together on common challenges across  
the sector

• Measure and track progress to sustainability

• Work towards safe, ethical, and sustainable 
production practices

• Strengthen relationships and transparency  
with stakeholders

1 Mintel Consulting / Richard Cope, Mintel Sustainability Barometer 2022
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2022 saw new research investments 
made in the following areas:

• Integrated pest management*

• Integrated disease management*

• A new benchmarking project which includes a 
sustainability pilot*

• Multiple water quality projects including reef 
certifications and marine estuary health

*These research projects have been funded by Hort Innovation, 
using the macadamia research and development levy and 
contributions from the Australian Government. Hort Innovation 
is the grower owned, not-for-profit research and development 
corporation for Australian horticulture.

MAPPING ADVANCES CONTINUE TO 
PROVE INVALUABLE

Significant effort has been invested in macadamia orchard 
mapping and it has proven to be an invaluable crisis 
management tool.

When the 2019/2020 bushfires hit, the fires were mapped 
and then overlaid with macadamia maps, helping to identify 
those most at-risk orchards and manage the natural disaster 
as it unfolded. In 2022, mapping of storm and flood damage 
helped to determine the extent of the damage and informed 
disaster response plans.  

Known as ‘remote sensing’, mapping is an agricultural 
tool that has been introduced to macadamia growing and 
it’s playing a crucial role in better understanding crop 
forecasting, orchard health and productivity improvements. 
It’s also an important futureproofing tool, helping to ensure 
resilience in the event of a biosecurity threat, and identifying 
and recording the locations of wild macadamia species. 

USING R&D TO FORGE NEW PATHS

Australia’s macadamia industry leads the world in terms 
of on-farm research and development. Three decades of 
commitment to R&D has laid the foundation for growers to 
develop practical solutions that ensure consistent supply of 
premium quality macadamias.

The industry now invests over $5 million in R&D annually 
through levy and other industry and research agency 
investments. Recent years have seen a surge in grower-led 
innovation as well, with many growers investing in their own 
trials and implementing innovative new practices on farm as 
a result. Adoption of new technology, enviro-monitoring and 
more efficient, targeted and precise irrigation scheduling are 
paving the way for continued long-term growth in Australian 
macadamia production.

These important investments will help to improve productivity 
while aligning with environmental stewardship and  
sustainable practices.

Several innovation projects were ongoing in 2022, including 
the Hort Frontiers-funded Tree Intensification initiative that 
aims to boost crop yield per hectare, advances in pollination, 
and a 20-year breeding program that will see trees bred for 
better yields, higher pest and disease resistance and more 
manageable canopies.

Advances in pollination brought about by improved 
understanding of its importance and of which insects 
pollinate most effectively has resulted in cross-pollination 
becoming a significant consideration when planting new 
orchards. The Hort Frontiers Pollination Fund covers multiple 
crops including macadamias, and this has seen many growers 
adopting pollination services and redesigning their orchard 
landscapes to create a safe harbour for natural pollinators. 
Pollination contributes to greater yields and better kernel 
recovery, again proving that working with nature is often the 
best strategy.
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PRECISION AGRICULTURE  
Mapping tools, weather stations and soil 
moisture probes are informing orchard 
operations and helping to improve efficiency of 
water use on farm.

INTEGRATED ORCHARD MANAGEMENT  
Integrated management of canopy, orchard floor 
and drainage.

•  CANOPY 
Light and ventilation in the orchard improves 
productivity but also supports biodiversity - 
the beneficial insects and birds that keep pests 
at bay thrive in these conditions.

•  ORCHARD FLOOR 
Creating organically rich and healthy soil that is 
cover cropped and adequately moist.

•  DRAINAGE 
Keeping precious soil where it’s meant  
to be and keeping orchards resilient to adverse 
conditions.

INTEGRATED PEST  
AND DISEASE MANAGEMENT

Combining a range of strategies including 
biological controls and cultural farm practices, 
IPDM continues to be a significant investment 
for the industry. By creating a pest suppressive 
landscape and monitoring and understanding 
pest lifecycles, growers can better discern when 
intervention is needed. 

BIOLOGICAL CONTROL AND DIVERSITY

Collaborative research examining biological 
control is currently being undertaken by 
multiple research agencies. This will build on the 
industry’s use of naturally occurring organisms 
to control pests and disease. Orchards are now 
boasting more diversity than ever, with many 
growers establishing inter-rows in their orchards 
to create habitats for beneficial insects, native 
bees and other pollinators such as flies and 
beetles. This is delivering production benefits as 
well as a more sustainable way of growing.

IMPROVED SOIL EROSION MANAGEMENT

Significant work has been undertaken to better 
mitigate soil erosion using whole farm planning 
and re-contouring that helps to balance nutrients, 
prevent nutrient run-off, and monitor and manage 
water quality. The use of cover crops plays an 
important role in this area, encouraging beneficial 
insects while retaining soil and moisture levels.

REVEGETATION AND RESTORATION  
OF RIPARIAN ZONES 
Riparian zones are extremely sensitive to any 
activity occurring in and around them, with 
careful management required to ensure no 
adverse impact on the waterways. The industry 
is restoring these precious zones and planting 
more vegetation to control erosion and create a 
naturally pest-suppressive landscape.

INCREASE IN USE OF BOTH EUROPEAN AND 
NATIVE BEES

Insect pollination by both managed and naturally 
occurring bees and other insects are beneficial to 
the crop. 

INCREASED USE OF TREE SHAKERS

Many bearing orchards in Australia’s largest 
growing region of Bundaberg have now adopted 
tree shaking technology and uptake is expanding 
to other regions too. Delivering improved harvest 
efficiency and quality by providing access to every 
single nut grown, tree shaking also provides the 
orchard with the chance to ‘reset’ by removing  
nuts that may otherwise support pests and 
diseases, and physiologically preparing the tree  
for the next season. 

NOTHING WASTED

100% of the harvested nut is used, with nothing 
going to waste. The husk is used as mulch and 
compost and the shell is used for co-generation 
of electricity in macadamia processing plants. 
Biochar is the result of burning macadamia shells 
at a high temperature in a special, low oxygen 
environment. Used as a soil enhancer, it makes 
soils more fertile and stores carbon in the soil so 
it’s not released as a greenhouse gas. Biochar 
production creates oil and gas by-products that 
can be used as fuel for renewable energy plants.

BREEDING PROGRAMS 
Macadamias are part of some long term 
breeding programs that capitalise on the 
selection of natural favourable characteristics, 
not genetic modification. The MCT1 macadamia 
variety was produced following a long breeding 
history and testing in multiple regions. It has 
gone on to become one of the most sought-
after varieties in the industry. The levy-funded 
breeding program has produced four elite 
varieties which are starting to be planted more 
widely. It is anticipated these could be game-
changing for productivity.
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SERIOUS ABOUT SAFET Y  
AND QUALIT Y 

Food safety is a top priority for Australia’s macadamia 
industry. Its approach is underpinned by sophisticated 
production processes, generations of knowledge about 
quality on farm and in factory, a commitment to biological 
pest control, and Australia’s reputation as a clean and green 
environment. Australia was the first macadamia producer to 
implement rigorous quality standards and testing protocols 
that remain unmatched by any other producing region. All 
processors are HACCP accredited and most have additional 
quality management systems. 

Australia’s macadamia industry is active in the food safety 
space internationally as well, particularly in relation to post-
harvest handling. Its strong record has led to other origins 
seeking out Australian processors to handle their product, 
meaning the food safety and quality standards enjoyed in 
Australia are now extending to other origins too. 

Australia’s standing as the producer of premium quality 
macadamias is validated by the results of the Australian 
Government’s National Residue Survey, a program that 
screens Australian crops for a range of chemical pesticides 
and environmental contaminants. In 2022 Australian 
macadamias achieved 100% compliance in the NRS for the 
25th consecutive year – a record unmatched by any other 
Australian fresh product.

CONSERVING THE PAST  
TO SECURE THE FUTURE 

As with many crop industries, the macadamia industry 
is based on a small number of tree varieties, selected 
for their favourable characteristics, such as plentiful 
crops and kernel quality. What makes macadamias 
different is that while most horticultural food products 
have undergone tens, if not hundreds of generations 
of breeding to produce the crops that we consume 
today, macadamias are still relatively new and little more 
than three generations separated from wild trees. 



THE MACADAMIA  
CONSERVATION TRUST 

In order to secure the industry’s future, it’s important 
to preserve the past. Wild macadamias offer a wealth 
of genetic diversity - a living gene bank. Many of the 
commercially grown macadamia varieties the industry relies 
on today are from a very narrow genetic base. This means 
the rest of the DNA from all the other wild macadamias has 
untapped potential for development of the international 
macadamia industry. As the only home of wild macadamia 
trees, Australia is the guardian of this diversity.

The Australian Macadamia Society (AMS) established 
the Macadamia Conservation Trust (MCT), a not-for-
profit environmental organisation that aims to conserve 
remaining wild macadamia trees in their native habitat 
for future generations. The AMS is the only industry body 
in Australia to fund conservation of the wild species on 
which its industry is based.

Support for the Trust is a reflection of how seriously the 
industry takes its environmental responsibilities and its 
passion for conservation, research and education – all of 
which are vital for the ongoing successful future of the 
macadamia industry. 

This year, the Trust continued its work to preserve a 
sample of wild tree genetics in the Wild Macadamia 
Arboretum.  It is a slow and careful process to locate 
the trees, get permission to collect from them and 
successfully strike cuttings. A research project to 
assess the geographic distribution of wild genetic 
diversity has been completed and now informs the 
selection of trees to include in the Arboretum.

Another research project is looking at the challenges of 
long-term storage of macadamia reproductive material. 
Unlike wheat and rice, macadamia seeds are too large 
and oily to store long-term, so the project will experiment 
with preserving shoot tips that can be held in frozen 
storage and then extracted and grown into a new plant.

The Trust’s website now links to a Wild 
Macadamia App created by the 
University of New England’s Applied 
Agricultural Remote Sensing Centre. 
The app shows where the different 
species of wild macadamia have 
been surveyed. At one of these 
locations, in Amamoor State Forest 
in the Noosa Hinterland, the Trust 
worked with Queensland National Parks 
and Wildlife to develop a “Walk with Wild Macadamias”. 
This new tourist attraction launched in 2022 attracting 
strong attention from both the media and the general 
public. The signposted rainforest walk enables people to 
experience macadamias growing in their natural habitat. 

WILD MACADAMIA CHAMPIONS

The Trust now has a growing number of Wild Macadamia 
Champions and followers on Facebook. Community 
interest in Australia’s role as guardian of wild macadamias 
and their habitat is increasing, and the new website 
gives people a chance to be involved in protecting these 
unique Australian species. More information is available 
at wildmacadamias.org.au
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