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Uncovering the nutritional value of endemic Australian citrus species

Mr Joel Johnson'?, Dr Natasha L Hungerford?, Prof Yasmina Sultanbawa?, Dr Michael Netzel*?
The University of Queensland, Coopers Plains, Australia, 2The University of Queensland,
Indooroopilly, Australia
01. Exploring Indigenous Grains, Fruits, and Native Foods: A Path to Food Sovereignty, Future Foods,
Meeting Rooms 6-7, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Joel Johnson is a second-year PhD student at the University of Queensland. His research project focuses
on the nutritional composition and bioactive properties of native Australian citrus species. It aims to
compare the nutritional value and potential health benefits of our native species against current
imported commercial citrus species, such as oranges, limes and lemons. Joel has an impressive
academic track record, with over 100 publications and conference presentations, which have attracted
over 2,500 citations. He was recently listed as one of the top 2% of scientists in the world.

The global citrus industry has seen a 528% increase in total production between 1961 and 2021, and
continues to grow. In 2021, almost 141 million tonnes of citrus fruits were harvested worldwide.
However, growers face challenges from high labour costs and low profit margins, changes in climatic
conditions, and disease. Orchards across the globe have been recently devastated by the bacterial
disease huanglongbing, particularly in the United States, Brazil and China. Commonly grown citrus
varieties have little to no resistance to huanglongbing. However, several species of citrus endemic to
Australia are fully huanglongbing resistant.

Unfortunately, there is little published information on the composition, nutritional value, safety or
potential health benefits of the fruit from these native citrus species, which stands as a barrier to
commercialisation of these species and/or the use of their germplasm in citrus breeding programs.
Our research investigates the nutritional composition and associated health benefits of endemic
Australian citrus fruit.

To date, results have found a vitamin C content four times higher in fruit of one native citrus species
(Citrus inodora) compared to commercial Tahitian lime fruit (C. x latifolia). C. inodora also contained
over twice the concentration of antioxidants compared to Tahitian lime. The organic acid profiles of
the Australian citrus species investigated tend to be dominated by citric acid, while the main sugars
present are sucrose, fructose and glucose. The volatile profiles of Australian species also tend to be
quite distinct from conventional citrus, which may impart unique aromas. Future work will focus on
the potential health benefits associated with the consumption of these fruits, and investigation of
potential functional properties of the fruit byproducts (i.e., peel).
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Development of a yogurt drink produced from pigeon pea (Cajanus cajan
(L.) Millsp) that exhibits glucose-lowering effects in diabetic mice

Ms Yuni Sine?, Prof Donny Widianto®?, Prof Yekti Asih Purwestri'3, Prof Widodo Widodo**
!Graduate School of Biotechnology, Universitas Gadjah Mada, Yogyakarta 55281, Indonesia,
2Department of Microbiology, Faculty of Agriculture, Universitas Gadjah Mada, Yogyakarta 55281,
Indonesia, 3Biochemistry Laboratory, Faculty of Biology, Universitas Gadjah Mada, Yogyakarta 55281,
Indonesia, *Department of Animal Product Technology, Faculty of Animal Science, Universitas Gadjah
Mada, Yogyakarta 55281, Indonesia

01. Exploring Indigenous Grains, Fruits, and Native Foods: A Path to Food Sovereignty, Future Foods,

Meeting Rooms 6-7, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Dr Widodo is a Professor of Biotechnology at Universitas Gadjah Mada with a diverse educational
background. He obtained his bachelor’s degree in microbiology at the Faculty of Agriculture UGM,
completed a master’s degree by research (MSc) in biotechnology at the University of New South Wales
Australia, and received his PhD from University of Melbourne Australia where he joined with the
Australian Centre for Plant Functional Genomics studying on cellular and molecular responses of crops
in response to abiotic stresses. Upon completion his PhD, he did a postdoctoral training at the Japan
International Research Centre for Agricultural Sciences in Tsukuba, Japan where he worked on Zn-
deficient tolerance in rice. Dr Widodo is actively involved in various professional societies and editorial
roles, including serving as President of the Indonesian Society for Agricultural Biotechnology, Editor-in-
Chief of the ASEAN Journal on Science and Technology for Development (2018 — 2022) and Managing
Editor of the Indonesian Journal of Biotechnology (2010 — 2013). His expertise lies in food and industrial
microbiology, particularly in utilizing indigenous microbes for functional foods. His research focuses on
utilizing local food and agrobiodiversity for the development of functional and health foods.

This research explored the utilization of pigeon pea as a substrate for yogurt fermentation using
lactic acid bacteria as starters and assessed the glucose-lowering effects of the products.
Lactiplantibacillus plantarum G6 (LpG6), an indigenous lactic acid bacteria isolated from pigeon pea’s
soaking water, was selected as the fermentation starter. Pigeon pea juice fermented using LpG6 (PPJ-
G6) or yogurt cultures (PPJ-STLB) had increased phenolic and flavonoid contents, showed -
glucosidase activity, and released aglycones daidzein and genistein that increase antioxidant activity.
The phenolic and flavonoid contents in PPJ-G6 were 77.59 + 0.07 mg GAE/g dry weight (DW) and
75.10 £ 0.01 mg QE/g DW, whereas those in PPJ-STLB were 82.98 + 0.05 mg GAE/g DW and 61.08 +
0.03 mg QE/g DW, respectively. PPJ-G6 produced 0.16% + 0.03% butyrate and 0.43% + 0.01%
propionate, whereas PPJ-STLB produced 0.17% + 0.03% butyrate and 0.36% + 0.02% propionate. PPJ-
G6 released 1.047 and 0.235 umol/g of daidzein and genistein, whereas PPJ-STLB released 2.869 and
0.313 umol/g of the same, respectively. Pigeon pea yogurt administration reduced (p < 0.05) blood
glucose levels in diabetic Balb/c mice. Diabetic mice treated with PPJ-G6 (T3) showed a 36.60% blood
glucose reduction, whereas those treated with PPJ-STLB (T4) showed a 44.08% reduction, which was
comparable to the 49.07% reduction noted in diabetic mice treated with metformin (T1). Untreated
diabetic mice (T2) showed increased glucose levels, whereas nondiabetic mice (T5) showed no
changes in blood glucose levels. These findings suggest that pigeon pea yogurt could function as a
nutritional glucose-lowering agent, potentially improving diabetes mellitus management in rural
communities with limited access to medical treatments.
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Indigenous food sovereignty as nation building: Gamilaraay governance of
the native grains industry

Mr Jacob Birch?
ICentre for Nutrition and Food Sciences, QAAFI, University of Queensland, Australia
01. Exploring Indigenous Grains, Fruits, and Native Foods: A Path to Food Sovereignty, Future Foods,
Meeting Rooms 6-7, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Jacob Birch is a proud Gamilaraay man through matrilineal descent; and Irish-Australian through
paternal descent. The Gamilaraay people are from the grassy plains and meandering rivers of north-
west NSW and south-west QLD. Prior to colonisation, Gamilaraay people maintained sustainable and
resilient perennial native grain foodways. Driven by a bigger vision of empowering Gamilaraay nation
building, Jacob is taking a systems approach to reawakening the Gamilaraay native grains industry.

Jacob began this body of work by undertaking a post-graduate multidisciplinary research project which
analysed the nutritional qualities of native grains for human health, and augmented the project using
an Indigenist research methodology to give agency to Indigenous voices and experience. Whilst still
maintaining a connection to academia, Jacob delved into project management, leading a national
consultation to inform the Australian Native Grains Strategic RD&E Plan, which he subsequently wrote.
Jacob then went down the entrepreneurial pathway and is currently managing director of Yaamarra &
Yarral, an Indigenous social enterprise that processes and stone-mills heritage, ancient and under-
utilised grains. Jacob is also an author, film producer, community organiser, and regularly speaks
across a broad range of platforms.

Jacob’s PhD project is looking at how the development of the native grains industry can be used as a
way of achieving self-governance and economic development for Gamilaraay peoples. Jacob works
towards re-establishing native grain foodways under Gamilaraay leadership to improve food security
and access; improve biodiversity and food diversity; reinvigorate culture and community health;
generate income sources for rural and remote communities; build strong Indigenous trade, research &
development networks, domestically and internationally; and to heal people and Country. Importantly,
Jacob works to ensure a native grain industry is led by Gamilaraay people, for the benefit of all people.

The colonisation of Australia has impacted the food systems of diverse Indigenous nations,
communities, and individuals in very different ways. While some Indigenous peoples still retain
strong links to their cultural foods, others have been completely disconnected. However, nowhere in
Australia has survived the dismantling of the traditional systems and structures that were in place
prior to 1788.

Indigenous communities experience disproportionate food insecurity and diet-related health
disparities due to a lack of access to healthy and affordable food (and water), displacement from
homelands and traditional food sources, and government policies that are disempowering and
prohibitive. Furthermore, Indigenous Australians are disproportionately experiencing poverty.

The fact that disparities between Indigenous peoples and non-Indigenous peoples is so wide is an
indictment on our nation. Particularly so when we consider that some Indigenous nations, like the

12



Gamilaraay, are custodians of some of the most agriculturally productive and resource-rich lands in
Australia.

For the Gamilaraay nation, the recent reawakening of their native grains industry has also awakened
many people to the concept of Indigenous food sovereignty (IFS). IFS is a socio-political movement
that values healthy communities and healthy landscapes whilst realising Indigenous peoples’ rights to
self-determine their own food and agricultural systems. In North America, the IFS movement has
delivered unprecedented impact and has been a key element of nation building for some Native
Tribes.

For the Gamilaraay people —who have begun organising towards the purpose of leading the
development of their native grains industry — this has become a nation building opportunity that can
be informed by the successes of other Indigenous nations. Looking at the key enablers and levers
that can be applied to the native grains industry to facilitate the process of nation building -
Indigenous self-governance and economic development - this review has informed the author’s PhD
project.

13
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Effect of processing on bioactive properties, sugar composition, and vitamin
C of wild Australian yams (Dioscorea spp.)

Mr Olumide Fawale!, Dr Michael Netzel®, Professor Olufemi Akinsanmi?, Professor Henrietta Marrie?,
Prof Yasmina Sultanbawa®
ICentre for Nutrition and Food Science, Queensland Alliance for Agriculture and Food Innovation, The
University of Queensland, Indooroopilly, BRISBANE, QLD, Australia
01. Exploring Indigenous Grains, Fruits, and Native Foods: A Path to Food Sovereignty, Future Foods,
Meeting Rooms 6-7, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Fawale Samson Olumide is a PhD candidate at The University of Queensland, studying Australian yams,
the edible roots of a climbing plant, which were a vital food for Indigenous peoples in rainforests along
the east coast.

Yam (Dioscorea spp.), a staple food among Australia's First Nations peoples, holds significant
nutritional, historical, and cultural significance. However, its role as a starchy dietary staple is largely
anecdotal. This study investigated the effect of processing methods peeling - unpeeling, boiling and
roasting - on the bioactive properties (total phenolic content TPC, 2,2-diphenyl-1-picrylhydrazyl
radical scavenging capacity — DPPH, 2,2’-azino-bis (3 ethylbenzothiazoline-6-sulfonic acid) - ABTS,
ferric reducing antioxidant power — FRAP), sugar composition and vitamin C content of three wild
Australian yam species (D. alata - Da, D.bulbifera - Db, and D. transversa - Dt).

Peeling significantly (p<0.05) reduced sugar, and vitamin C contents, in all yam species. In contrast,
unpeeled samples retained higher levels. Boiling resulted in significant (p < 0.05) vitamin C loss, with
peeled Da showing the least loss (Da- 58%, Db- 70%, Dt- 69%). Among the unpeeled samples, Db had
the lowest loss (Da — 41%, Db - 39%, Dt — 40%). Roasting retained more vitamin C with a loss of 33%
in peeled and unpeeled Da, 51% and 34 % in Db, and 34 and 31% in Dt. Boiling significantly (p < 0.05)
reduced sugar content, particularly sucrose and fructose. Peeled samples lost 45.2% - 60% fructose,
31.3-50% glucose and 57.1 - 80.0% sucrose, while unpeeled samples lost 40.7% - 57.1% fructose,
34.1% - 50% glucose and 38% 45.5% sucrose. Roasting retained more sugar, particularly fructose in
Da (7%) and Db (25%) and glucose in Db and Dt. Bioactive properties were highest in unpeeled
roasted samples, while peeled boiled samples had the highest loss. The highest TPC (80%) was
observed in Dt, while Db retained the highest in DPPH whereas Da and Dt retained 80% of ABTS and
FRAP. This study suggests that optimising processing methods may preserve nutritional and bioactive
properties of the yams.
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Unlocking Amaranth’s Potential for Australia: a national program to
establish a climate-resilient, high-value crop

Dr Bradley Campbell’, A/Prof Dharini Sivakumar?, Prof Yasmina Sultanbawa?, Dr Oladipupo Adiamo?,
Mr Peter Tremain?
The University of Queensland; QAAFI, Brisbane, Australia, 2AMReady International, Adelaide,
Australia
01. Exploring Indigenous Grains, Fruits, and Native Foods: A Path to Food Sovereignty, Future Foods,
Meeting Rooms 6-7, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Dr Bradley Campbell is a Research Fellow in the Centre for Crop Science, Queensland Alliance for
Agriculture and Food Innovation (QAAFI), The University of Queensland. Trained in plant molecular
genetics (PhD, UQ 2011), he has spent more than 15 years applying genomics, transformation and
high-throughput phenotyping to crop improvement for food, feed and bio-industrial uses. His Google
Scholar profile records > 1,600 citations, an h-index of 17 and an i10-index of 17, with core expertise
tagged as “Cereal Genetics, Molecular Biology, Transformation, Grain Quality”.

Campbell’s early work helped establish a highly efficient particle-bombardment protocol for sorghum
transformation, removing a major bottleneck for functional genomics in this recalcitrant crop. He
subsequently co-led whole-genome analyses that uncovered selection signatures for seed size and
abiotic stress tolerance in sorghum, informing marker-assisted breeding across dryland cereals. A
landmark Nature Communications study, to which he contributed, generated the first population-scale
sorghum resequencing dataset and the public SorGSD SNP repository now used worldwide. Diversifying
beyond cereals, Campbell drives Pacific-focused projects on taro (Colocasia esculenta) conservation
and breeding. His genotyping of the entire CePaCT in-vitro collection is regarded as a “linchpin” for
safequarding regional food security and guiding elite-variety development under rising salinity and
drought pressure. Complementary research, backed by aerobiome metagenomics, explores allergenic
pollen dynamics across Australian climates, with implications for public health and climate-change
mitigation.

Current initiatives extend Campbell’s genomics toolkit to emerging industries, including amaranth,
guayule rubber, black soldier fly and industrial hemp, where he collaborates with industry, SPC-CePaCT,
PNG UniTech and IAEA to integrate genome sequencing, genomic selection and mutation breeding. He
regularly mentors HDR students, chairs milestone committees and reviews theses, reflecting a strong
commitment to capacity building. By combining rigorous genomics with industry-aligned RD&E, Bradley
Campbell is helping seed climate-resilient value chains and healthier, more sustainable food systems
throughout Australia and the Asia-Pacific.

Amaranth (Amaranthus spp.) is a drought- and heat-tolerant C4 pseudo-cereal packed with complete
protein, micronutrients, squalene and antioxidants, offering a timely diversification option for
Australian farming systems facing climate volatility.

The international programmes, PROTEIN2FOOD (2015-2020) and AMARANTH: FUTURE FOOD (2006—
2009), have already produced high-yield grain and leaf lines, proven their resilience on marginal soils,
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and developed dry-fractionated flours, concentrates and meat analogues with far smaller
environmental footprints than conventional animal products.

AgriFutures’ 2021 scoping study projected an Australian amaranth industry worth AS5-10 million at
farm gate within three years, yet commercial plantings remain scarce. With a 90-120-day growth
cycle, compatibility with standard broad-acre equipment, and tolerance of saline or low-fertility soils,
amaranth can help growers manage flood-to-drought risk, diversify rotations and supply booming
gluten-free and plant-based food markets.

Established processing technologies also enable regional value-adding into high-protein and iron-rich
ingredients, snack foods and functional oils, creating jobs and export opportunities while giving
consumers affordable, nutrient-dense foods with reduced environmental footprints.

To unlock this potential, we propose a national RD&E programme encompassing:

(i) multi-location trials benchmarking yield, water-use efficiency and nutritional quality of global
germplasm in Australian environments;

(i) breeding guided by genomic selection for lodging resistance, mechanical harvestability and
elevated squalene;

(iii) techno-economic and life-cycle assessment of domestic value chains; and

(iv) market research quantifying consumer acceptance and premium opportunities.

Expected outputs include tailored agronomic packages for northern and southern production zones,
a pipeline of elite cultivars, and investor-ready business cases. Building on two decades of
international innovation while closing local knowledge gaps, amaranth could seed a profitable,
climate-resilient Australian food industry within the coming decade. This can deliver new revenue
streams for growers, high-value products for industry and healthier, sustainable choices for
consumers.
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Biography:

I'am Yanlin Sun, a PhD candidate at the Queensland Alliance for Agriculture and Food Innovation
(QAAFI), the University of Queensland. | focus on the nutritional properties of saltbush, a native
Australian halophyte, and its potential as a functional food ingredient. My research explores seasonal
variations in its composition and the influence of pre-treatment and drying processes on its
phytochemicals. As part of this work, | have published a review article in Trends in Food Science &
Technology, “Climate-smart Halophyte: The role of Atriplex in future food security”.

Halophytes are promising crops for food security due to their excellent nutritional value and salt
tolerance. Atriplex species stand out for their high productivity, wide distribution, and strong
environmental tolerance, widely used in livestock feed, soil remediation, agricultural reclamation,
food, and medicine. Atriplex is a rich source of protein, fibre, vitamins, essential minerals and trace
elements such as K, Ca, Mg, Fe, Zn, and Mn. Furthermore, attributed to its phytochemical
compounds, Atriplex has demonstrated a broad range of bioactivities such as anti-diabetes, anti-
obesity, antimicrobial, and anti-cancer. It can be concluded that Atriplex is a promising "candidate"
for saline environments and could contribute to improving the nutritional quality of diets. This study
investigated the impact of seasonal variations, pretreatment (blanching and ultrasound) and drying
processing (freeze drying and oven drying) on Saltbush nutrition. Study found that winter leaves had
higher protein content while summer leaves had higher antioxidant capacity. For pretreatment and
drying methods, freeze-dried Saltbush powder showed better colour and higher total chlorophyll
content, and blanching before freeze drying exhibited the highest preference score based on colour.
Freeze-dried powders, particularly ultrasonic samples, showed higher total phenolic content and
antioxidant capacity.
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Australian Native Plants’ potentials for Sustainable Food, Beverage, and
Nutraceutical Innovation
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Australia, 2Australian Institute for Bioengineering and Nanotechnology the University of Queensland,
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Biography:

PhD candidate in oral health sciences with a background in dentistry and biomedical research. Over
20 years’ experience in academia and clinical practice, with a focus on natural therapeutics and nano
delivery systems. Skilled in interdisciplinary research, teaching, and community engagement to
advance global oral health.

As the global population grows, the demand for sustainable and innovative solutions in food and
beverage production continues to rise. Functional ingredients derived from native plant species offer
immense potential for enhancing food preservation, improving nutritional profiles, and promoting
overall health. This study explores the bioactive potential of Australian native plant extracts,
traditionally used by Aboriginal communities, for their antimicrobial and antioxidant properties—key
attributes for advancing food and beverage applications as well as nutraceuticals.

With increasing concerns about antimicrobial resistance and the limitations of synthetic
preservatives, plant-derived bioactive present a promising natural alternative. The antioxidant
activity of selected extracts was assessed using the DPPH (2,2-diphenyl-1-picrylhydrazyl) assay, while
their antimicrobial efficacy against Streptococcus mutans and Candida albicans—microorganisms
associated primarily with oral health—was evaluated through microdilution and drop plate methods
to determine the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal/Fungicidal
Concentration (MBC/MFC).

Preliminary phytochemical analysis identified bioactive compounds such as rutin, catechins,
guercetin, and chlorogenic acid, which have been widely studied for their antimicrobial, antioxidant,
and biofilm-inhibiting properties. These findings highlight the potential of Australian native plants as
functional ingredients capable of extending shelf life, improving food safety, and supporting
nutraceutical development for consumer health benefits.

By incorporating bioactive-rich plant extracts into food, beverage, and nutraceutical formulations,
this research aligns with the vision of a future food industry that prioritizes health, sustainability, and
innovation. This study underscores the intersection of traditional knowledge and modern food
science, paving the way for novel, naturally derived solutions in global F&B industries.
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Safety Assessment of Selected Native Australian Plant Extracts Using
Mammalian Cell Lines

Dr Saleha Akter', Ms Ching-Wen Lin?, Doctor Maddy Gleeson?, Dr Eveline Yee Yan Kong?, Prof
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The University of Queensland, Australia
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Australian native aromatic plants have a long history of use by Aboriginal communities for culinary,
medicinal, and ceremonial purposes. Backhousia citriodora (lemon myrtle) is widely recognized for its
antimicrobial properties and is considered safe for inclusion in food products. In contrast, other
native species such as Backhousia angustifolia (curry myrtle) and Decaspermum humile (silky myrtle),
though known for their aromatic and phytochemical potential, have limited safety data available.
With growing interest in developing novel ingredients from underutilized native flora, assessing their
safety is essential. This study evaluated the in vitro safety of crude leaf extracts from B. citriodora, B.
angustifolia, and D. humile using mammalian cell culture models. Leaves were collected from three
locations—Limpinwood Nursery and two sites within the Brisbane Botanic Gardens—and subjected
to freeze-drying or oven-drying. Extracts were prepared with 80% ethanol and 50% acetone and
tested on intestinal (Caco-2 and HT29-MTX-E12) and hepatic (HepG2) cell lines using the CyQUANT®
NF proliferation assay over concentrations ranging from 0.6 to 60,000 pug/mL. All extracts exhibited
dose-dependent reductions in cell viability, with HT29-MTX-E12 cells being most sensitive.
Importantly, B. angustifolia and D. humile extracts do not pose greater safety concerns than the
already established B. citriodora, supporting a comparable safety profile. These findings suggest that
both lesser-known species may be suitable for further investigation and potential application. This
preliminary safety evidence supports the broader use of B. angustifolia and D. humile in functional
foods, cosmetics, and natural health products, contributing to the safe and diversified use of
Australian native botanicals across multiple industries.
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Commercial production of Lactoferrin by precision fermentation

Dr Guillaume Barbier?!

All G, pty, Waterloo, Australia
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Biography:

Guillaume Barbier, currently the Chief Technology Officer (CTO) at All G Foods, has a distinguished
career in precision fermentation and synthetic biology. With over 20 years of experience, he has held
pivotal roles in various leading biotechnology firms such as Novozymes and Ginkgo Bioworks. Before
joining All G Foods in April 2024, Barbier served as the Vice President of Research and Development at
Provectus Algae (Australia), where he led efforts in photosynthetic biomanufacturing of specialty
ingredients by synthetic biology. At Ginkgo Bioworks, where he was a Senior Technical Director, he was
responsible for designing customer-specific product development programs. His work focused mainly
on biofertilizer: he set up the program N-fix program between Ginkgo and Bayer (through a short-lived
JV: Joyn Bio) to improve nitrogen fixation microbes for industrial farming and reduce the reliance on
chemical fertilizers. At Novozymes, he served as a Senior Scientist and Program Lead. During his tenure,
he focused on metabolic engineering, working on the production of industrial enzymes and commodity
compounds (3-Hydroxy propionic acid and ethanol). His role involved leveraging synthetic biology tools
to enhance microbial strains for various industrial applications. Barbier was also involved in the BioAg
Alliance, a collaboration between Novozymes and Monsanto, aimed at using microbes for agricultural
purposes to reduce the reliance on chemical fertilizers. This experience significantly contributed to his
expertise in precision fermentation and synthetic biology, setting the stage for his subsequent roles in
the biotech industry Barbier's academic background includes M.Eng in biochemical engineering from
Polytech Marseile (France), a PhD in biochemistry and molecular biology from Michigan Technological
University (USA). His scholarly contributions are well-recognized, with publications and patents in the
fields of synthetic biology, genomics, precision fermentation, and metabolic engineering.

All G, a Synbio company headquartered in Sydney, is using precision fermentation to produce bovine
lactoferrin commercially. Lactoferrin is bioactive protein with proven significant health benefits
which retails at > 600 S / kg. Precision fermentation allows the company to replicate the functional
protein found in milk, without the need for animals. Lactoferrin, naturally present in both human and
bovine milk, plays a crucial role in iron regulation, immune support, and gut health. It has
antimicrobial, antiviral, and anti-inflammatory properties, making it valuable for functional foods,
dietary supplements, and infant nutrition.

Production by precision lactoferrin ensures availability (it takes 10,000 L of milk to make a kg of
lactoferrin), high purity and batch to batch consistency (no seasonal composition variation). All G has
achieved self-affirmed GRAS status for its precision-fermented lactoferrin in the US as well as some
regulatory status in China, paving the way for market introduction. Beyond lactoferrin, All G Foods is
also developing other health proteins derived from milk, like caseins, which are essential for muscle
strength and bone health.
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Developing robust microbial hosts for precision fermentation

Dr Yosephine Gumulya?, Dr Yuwei Xiang, Prof Mark Turner, Prof Esteban Marcellin

lUniversity Of Queensland, Brisbane, Australia
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Biography:

Dr Yosephine Gumulya is a Senior Research Fellow in the School of Agriculture and Food Sustainability
(AGFS) at the University of Queensland (UQ). She is a Future Academic Leader within the Food and
Beverage Accelerator (FaBA) and a group leader in the UQ Biosustainability Hub. She completed her
PhD in protein engineering at the Max Planck Institute for Coal Research. Her research is primarily
focused on engineering enzymes and microbes for diverse biotechnological applications. She also uses
aerospace technology to modify the traits of microbes and microbial communities. She leverages
synthetic and systems biology approaches to develop robust biological systems tailored for industrial
applications. Her academic journey began after completing her PhD at the Max Planck Institute under
Prof Reetz in protein engineering, Dr Gumulya joined UQ as a postdoctoral fellow where she developed
novel tools for engineering highly thermostable and promiscuous enzymes. In 2016, she was awarded
the prestigious Endeavour Scholarship to visit the lab of Prof Frances Arnold, a Noble Laureate in
Chemistry, at Caltech in US. She then joined the Commonwealth Scientific and Industrial Research
Organisation (CSIRO) as a Research Scientist, focusing on engineering microbes for metal leaching from
low-grade ores. In 2021, she moved to Queensland University of Technology as Senior Research
Postdoctoral Research fellow, focusing on methane mitigation and gut microbiome engineering. In
2024, she returned to UQ as Future Academic leader.

Precision fermentation is transforming food and beverage production by using genetically engineered
microbes to produce proteins, fats, and other food ingredients. These ingredients can either replicate
the sensory and nutritional qualities of animal-derived products or introduce entirely new ones.
Central to this technology is the need for robust microbial hosts that can thrive under the challenging
conditions of industrial fermentation, including fluctuations in pH, temperatures, and osmotic
pressure. To address this, we have developed an integrated platform for increasing microbial
robustness through high-throughput transcriptome reprogramming. At the core of this platform is a
broad-spectrum transcription factor (TF) designed to simultaneously regulate multiple target genes,
modulating stress response pathways as needed. Building on our prior success in using ancestral
sequence reconstruction (ASR) to generate enzymes with promiscuous activity, we now extend ASR
to engineer TF. Specifically, we reconstructed and cloned ancestral RpoD and RpoS sigma factors
from Proteobacterial into E. coli and from Bacillota (formerly Firmicutes) into B. subtilis. To fine-tune
their DNA binding specificity, we targeted three DNA binding sites (in regions 2.4 and 4.2), which
interact with the -10 and -35 promoter elements, and constructed libraries for promoter recognition.
Transcriptomic analysis of the engineered strains will be carried out to uncover how ancestral TFs or
their derivatives reprogram gene expression in response to environmental stresses. This strategy
aims to identify regulatory elements that confer enhanced tolerance, providing a blueprint for
constructing next generation industrial strains. Ultimately, developing such resilient microbial
platforms will accelerate precision fermentation’s potential enabling more efficient, cost-effective
and sustainable production of food ingredients — supporting global efforts to feed growing
population while reducing environmental impact.
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Fermenting for the Future: Process Modelling and Environmental Trade-
Offs of Microbial Protein Production Using Trichoderma reesei
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Fletcher?, A/Prof Sudhir Yadav!

'Queensland Alliance for Agriculture and Food Innovation, The University of Queensland, St. Lucia,

Australia, 2Fonterra Research and Development Centre, Palmerston North, New Zealand, 3Australian

Institute for Bioengineering and Nanotechnology, The University of Queensland, St. Lucia, Australia

02. Precision Fermentation at the Crossroads of Innovation, Sustainability, and Demand, Future Foods,
Meeting Rooms 6-7, November 11, 2025, 1:30 PM - 3:00 PM

Biography:

Cresha joined The University of Queensland as a postdoctoral researcher in June 2023, focusing on the
sustainability assessment of future foods and emerging agricultural sectors. She holds an M. Tech in
Biotechnology and a joint PhD in bioprocessing and sustainability assessments from IIT Bombay and
Monash University. Her research is centred on evaluating the environmental footprint of innovative
technologies in the agri-food industry, with the goal of supporting more sustainable pathways for food
production and agricultural development. Cresha is passionate about applying life cycle assessment
and related methodologies to bridge the gap between scientific innovation and real-world
sustainability outcomes.

As global protein demand grows, precision fermentation (PF) is gaining traction as a scalable
supplemental pathway, one that decouples protein production from land-intensive agriculture. But
how environmentally viable is this microbial solution as it progresses from lab and pilot to
commercial scale? This study addresses that question by modelling and evaluating protein
production using Trichoderma reesei, a filamentous fungus with strong potential as an industrial
microbial chassis for precision fermentation based on recent experimental studies. This study
developed a process model for a semi-batch PF plant producing 10,000 tonnes of fungal protein
annually, comparing feedstocks across sucrose, cheese whey permeate, sugarcane molasses, and
sugarcane bagasse. Energy and material flows were quantified, identifying aeration as the primary
energy consumer, responsible for 40% of compressor electricity use and 31% of chilled water
demand. Sensitivity analyses highlighted aeration rate and fermentation time as key optimisation
levers for improving process efficiency. A comprehensive Life Cycle Assessment (LCA) was conducted
to evaluate the environmental performance of Trichoderma-based PF protein. The study assessed
multiple allocation scenarios and benchmarked PF protein against animal-derived whey protein
isolate and plant-derived soy protein isolate.

Results show a base-case global warming potential (GWP) of 24.8 kg CO,-eq. per kg PF protein
(sucrose feedstock, incineration of spent biomass scenario). Feedstock choice had a negligible effect
on GWP, while the allocation method significantly influenced results (14.8 to 25.5 kg CO2 eq. per kg
PF product). This work identifies key environmental hotspots and outlines optimisation
opportunities, providing insights on the sustainability and scalability of precision fermentation
protein production. Overall, this study addresses global challenges in sustainable food production by
evaluating precision fermentation, an emerging technology for producing high-quality alternative
proteins through process modelling and life cycle assessment, helping advance scalable, resource-
efficient solutions to meet future food demands.
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Rare Sugar Production Using Microbial Cell Factories
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Biography:

Nathan is a Systems and Synthetic Biologist at FaBA's Innovative Ingredient Program. In collaboration
with industry partner, MISF Sugar, Nathan’s research focuses on using metabolic engineering and
precision fermentation to produce a rare sugar in microorganisms. Prior to joining FaBA, he completed
his PhD in Microbiology and Biochemistry at the University of Queensland.

Australia is one of the world’s largest sugar exporters. To maintain its position as a leader in the
industry, innovation in high-value sugar production is important. This project aims to develop a
sustainable and economically viable approach to produce a high-value rare sugar, Sugar A, through
precision fermentation.

To create Sugar A-producing cell factories, we used Generally Recognised as Safe (GRAS)
microorganisms as the host strains, which have been engineered to convert common sugar into high-
value sugar by introducing an exogenous Sugar A biosynthesis pathway, utilising the MSF_N001
enzyme complex. We have designed and implemented genetic engineering tools to redirect the
carbon metabolic flux towards enhancing Sugar A production. This was achieved by steering carbon
away from being consumed for biomass accumulation through making gene knockouts of MSF_NQO03,
MSF_NO004 and MSF_NO0O08 in the organisms, while also balancing energy generation pathways by
enhancing the expression of endogenous pathways. A preliminary fermentation experiment using the
engineered strains achieved a 1% conversion rate in vivo. The goal is to establish a bioprocess in
nutrient-rich cane-derived sugar syrup, to convert the lower-value sugar product into Sugar A.

By refining these engineered strains, we aim to develop an efficient biological workhorse for rare

sugar production, adding value to Australia’s sugar industry and strengthening Australia's position in
the global market.
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Precision fermentation for food production: benefits, challenges, and
regulatory progress
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* Professor and Academic Lead Research, School of Exercise and Nutrition Science, Queensland
University of Technology (QUT), Brisbane, Australia

* Program Lead, Food Innovation Program, Centre for Agriculture and the Bioeconomy, Queensland
University of Technology (QUT)

* Deputy Program Lead Novel Ingredients, Food and Beverage Accelerator Commonwealth
Government of Australia, Department of Education Trailblazer Program (FaBA)

e Member, Industry Working Group on Food Regulation, Cellular Agriculture Australia

e Chair, Sustainable Diets and Food Systems Special Interest Group, Nutrition Society of Australia
 Associate Editor, European Journal of Clinical Nutrition

Precision fermentation is a cutting-edge methodology that offers novel pathways towards production
of food ingredient products. Using microorganisms, such as yeast, bacteria, or fungi, this innovative
process enables the creation of highly specific proteins, enzymes, or bioactive compounds that serve
as alternatives to traditional animal-based or plant-derived food ingredients.

The environmental benefits of precision fermentation remain to be confirmed but may be
substantial. Compared to conventional agricultural methods, this method has the potential to
drastically reduce greenhouse gas emissions, water consumption, and land usage, making it a key
technology that could help address climate change and promote sustainable food systems.

Precision fermentation may also offer nutritional advantages. By tailoring the molecular composition
of ingredients, it enables production of high-functionality proteins and compounds that meet dietary
and health needs. However, challenges exist in relation to the high level of processing involved in the
production of precision fermentation-based food products.

The regulatory landscape for precision fermentation is evolving rapidly. In Australia, Food Standards
Australia New Zealand (FSANZ) is actively assessing applications for precision-fermented food
ingredients and developing new guidelines aiming to reduce time to regulatory approval, highlighting
the region's commitment to fostering innovation in the food supply. Globally, much variation exists in
the extent to which jurisdictions have developed or implemented regulatory frameworks for
precision fermented food ingredients.

This presentation will discuss the opportunities and challenges presented by use of precision

fermentation in the food industry, discussion its environmental and nutritional credentials while
providing insights into current regulatory developments in Australia and worldwide.
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Scientific advancements towards the sustainable processing of meat and
the development of healthy food and feed products
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Biography:

Dr. Ciara McDonnell is a Senior Research Scientist and Food Materials Team Leader at CSIRO. Ciara’s
research focuses on meat science, carcase classification and meat mimetics, with emphasis on value-
addition and interventions for improved eating quality. She is passionate about addressing the scientific
gaps in protein quality, safety and sustainability.

In the red meat industry, 80% of carcass value is derived from 20% of the animal. In addition, global
red meat demand is predicted to increase by 50% by 2050. To ensure sustainable beef production
and processing, it is essential to maximise the use of the entire carcass. This includes exploring
applications for low-value cuts and co-products, alongside developing healthier meat products
supported by innovative processing technologies.

This presentation outlines several research initiatives driving more sustainable and nutritious
outcomes in meat processing. One project found value in the pleura, a connective membrane which
is currently not utilised, identifying collagen and glycosaminoglycans with potential in nutraceuticals,
pet care, and medical applications.

Another project has led to a pre-patented technology that converts low-value parts of the carcass
into a nutrient-dense, shelf-stable soluble meat powder, enhancing global access to meat protein.

Research has also explored using a meat powder processing side-stream to improve the quality of
hybrid and meat mimetic products, addressing texture and flavour challenges in this growing market.

Tailored meat products have been developed to support elderly populations and individuals with
dysphagia, ensuring high-quality protein intake for specific consumer cohorts. In addition, advanced
technologies such as shockwave, a non-thermal technology that uses high-pressure shockwaves in
water, has been demonstrated to have potential for meat tenderisation, which could improve
processing efficiency and product consistency.

By valorising all parts of the carcass, designing targeted nutrition products, and adopting advanced

processing methods, the industry can extend the utility of meat, reduce waste, and meet future
protein demands more sustainably.
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From mouthfeel to digestion: linking oral processing to food structure and
ingredient techno-functionality
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Biography:

Dr Heather Shewan is a senior research Fellow under Australia's Food and Beverage Accelerator at The
University of Queensland working on the relationship between food structure, its physical properties
and sensory perception for a range of protein-based foods including gelatine, dairy and plant protein-
based foods. Having spent much of her career at the interface between research and industry,
Heather has developed a unique combination of expertise in rheology, food engineering and food
sensory science. During her PhD, she investigated the rheology of biopolymer soft particle
suspensions, which has provided a basis for interpreting the rheology of complex foods. She evaluates
complex food products through this relatively simple framework, viewing food as soft matter to relate
product structure to physical properties and sensory perception. This research has enabled Heather's
industry partners to move towards the rational design of food products. My research aims to simplify
and rationalise the design of complex foods and beverages, enabling our industry partners to swiftly
transform Australian agricultural commodities into value-added food products.

It is challenging to design foods and beverages that are both highly palatable and healthy because of
the need to control their behaviour along the oral digestive pathway, especially when considering
future food formulations. The physical properties and microstructure of food and beverages change
dramatically during this process due to shear and exposure to biological substrates, saliva, digestive
enzymes and the gut microbiome. Here, we consider processes from mouthfeel to large intestinal
fermentation and the development of approaches to enable rational design of liquid and semi-solid
foods.

As an example, | highlight how rheological and tribological techniques developed to capture aspects
of oral processing have uncovered mechanisms for creaminess in soft foods and other important
mouthfeel attributes, whilst also enabling the rapid development of formulations for enhancing
mouthfeel in beverages. This includes our recent development of low-viscosity formulations for
mimicking the ‘super-lubricating’ properties of saliva. In addition, | highlight how advances in studies
on gut fermentation are being used to consider how food microstructure impacts digestion. Using
hydrogel particles, it is discovered that gel particles larger than 2 mm are more slowly fermented
than smaller particles during in vitro fermentation with human faecal inoculum [1]. These studies are
providing tools and design rules based on fundamental science that can be used to accelerate
product design and development of future foods across oral digestive pathway that affects consumer
acceptability and nutritional value of food and beverages.

[1]. Li, A., et al., Impact of pectin and alginate gel particle size and concentration on in vitro gut
fermentation. Food Hydrocolloids, 2025. 160: p. 110808.
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Modification of IDDSI Syringe Flow Test for Thickened Fluids for Dysphagia
Sufferers
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Biography:

Enrico receives his doctoral degree in The University of Queensland in Chemical Engineering. His
research interests centre around the rheological and textural characterisation of food and drink
products for special consumers, such as elderly or dysphagia patients.

Dysphagia is a medical condition where a person experiences difficulty in swallowing, affecting all
ages from infants to elderly. Texture-modified foods and thickened fluids play a major role in
clinicians’ treatment for dysphagia. Ensuring the correct consistency is an essential part of dysphagia
management to promote safe eating and swallowing.

International Dysphagia Diet Standardisation (IDDSI) develops a standardised international
terminology and description for texture modified foods and thickened fluids.

Testing methods are suggested by IDDSI framework to identify the food/fluid category (Level 0 7).
For example, syringe flow test and fork drip test are suggested by IDDSI to identify the drink category
(IDDSI Level 1 —4). However, while the syringe flow test is a good testing method to identify IDDSI
Level 1 and 2, this method cannot be used to measure IDDSI Level 4 fluids. Additionally, the feasibility
to identify IDDSI Level 3 fluids is questionable, thus making this method is not suitable for industry.

Our aim was to modify the current syringe flow test and develop an objective measurement that best
describe IDDSI thickened fluids level category for use as an objective framework. 10 mL of thickened
fluids in a syringe was attached with Texture Analyzer and was pushed at a constant pressure to eject
the fluid for ten seconds. The eject pressure is dependent on the level category that the fluid is
tested on. Therefore, each IDDSI level category has different eject pressure, making this method
feasible to identify IDDSI Level 4 fluid. After the fluid has been ejected for ten seconds, the leftover
volume was observed to identify whether the fluid falls under that level category. This method can
be used to identify IDDSI Level 1 — 4 fluids for industrial purposes and can be used as objective
complements to the IDDSI level.
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Comparing the sensory properties of commercially available animal and
plant-based mince

Mrs Theresia Konrad-Yassa'?, Dr Jasmine Ngo!, Mr Pradeep Dhanushka?, Mrs Emma Hassall*?, Mr
Minh Ha'?3, Dr Lisa Ronquest-Ross'3, Prof Heather Smyth'?, Dr Jaqueline Moura Nadolny'?
tUniversity of Queensland, Long Pocket, Australia, 2Food and Beverage Accelerator, St Lucia,
Australia, 3v2food®, Castle Hill, Australia
03. Innovative Premium Food and Beverage products, Future Foods, Meeting Rooms 6-7, November
11, 2025, 3:30 PM - 5:00 PM

Biography:

Theresia is a Food Scientist with diverse food industry experience spanning almost 20 years, specialising
in new product development, food safety, microbiology and nutrition. She currently works at the
Queensland Alliance for Agriculture and Food Innovation at the University of Queensland, as a part of
the Food and Beverage Accelerator. Her areas of particular interest include the formulation of food
products that integrate innovative ingredients which are shown to provide health benefits beyond
elementary nutrition, crafting products that leverage microbial fermentation to improve the nutritional
profile and working with native Australian foods.

The food industry is tasked with formulating plant-based meat analogues that are meat’s equal in
terms of functionality and gastronomical experience; while simultaneously addressing perceived
nutritional, environmental and animal welfare consumer concerns associated with conventional
meat. Plant-based mince is of special interest within this product class, given the popularity of
animal-based mince among consumers. Initial adoption of analogues, including mince, was met with
enthusiasm but recent statistics indicate a down-turn in market growth and consumer retention. This
is largely attributed to lagging sensory qualities, as well as a poor price-to-quality ratio, for plant-
based meat analogues. In addressing these concerns, sensory science can provide valuable insights to
industry on improving product success. To date, however, quality sensory research for plant-based
mince is sparse. It is hence that a quantitative descriptive analysis was conducted on 21 (nine animal-
based, twelve plant-based) unadorned mince samples, employing a trained panel to assess 27
sensory attributes (across aroma, taste, texture and mouthfeel dimensions).

The findings demonstrate that meat and plant-based commercial mince products are distinctly
different. Meat-based mince was scored high for game meat aroma, meaty aroma and meaty flavour
and texturally was found to be more firm, chewy, moist and gristly than plant-based samples. In
contrast, plant-based samples were rated higher for disintegrating, crispiness, sharp note, tomato
paste/saltiness/bitterness/umami/sweetness flavours and seasoning/caramelised/savoury/legume
aromas. Except for one sample, the colour development during cooking for animal mince was also
significantly different to plant-based mince. The outcome of this study is fundamental in informing
industry of the sensory differences between mince analogues and traditional meat mince. It also
provides direction for future product development or restoration, as well as research opportunities.
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Tasting the future — Exploring consumer acceptance of millet foods

Miss Ishita Pramanik®, Mrs Simoné Moller!, Ms Philippa Lyons?!
!Department of Primary Industries, Coopers Plains, Australia
03. Innovative Premium Food and Beverage products, Future Foods, Meeting Rooms 6-7, November
11, 2025, 3:30 PM - 5:00 PM

Biography:

Ishita is a Consumer and Sensory Scientist with a master's degree in food science and technology. As
part of the Consumer Intelligence team at DPI, she works across multiple food and beverage
commodities by developing and applying new approaches and methodologies, designing research
questionnaires, conducting consumer panels, focus groups and trained panels, analysing statistical
data and writing reports. Before joining DPI, Ishita worked in quality assurance at a flour milling
company and has implemented food safety and quality management systems to comply with
regulatory, client and organisational requirements.

Millets are climate resilient ancient grains with nutraceutical health benefits and increasing relevance
in sustainable food systems. Though millets are not considered an important dietary staple in many
countries (including Australia), they are now being recognised for their role as an ingredient in many
multigrain and gluten-free cereal products. The successful integration of millets and millet-containing
products into modern Australian diets depends highly on consumer acceptance, particularly in terms
of sensory appeal.

In a large consumer study, preliminary methods included a combination of online consumer survey
and focus groups. The results revealed nuanced preferences and perceptions surrounding millet
grains and uncovered valuable insights to inform product development. Four millet-based products:
chips, sweet porridges, savoury porridges and beer products were developed based on these findings
and subsequently tested for consumer acceptance. Naive consumers (n=101) tasted each product
and evaluated them for appearance, colour, aroma, flavour, texture and overall liking. Just-About-
Right scales were used to assess product specific sensory traits and identify optimal levels for further
development.

Overall product appeal was high with differences identified between groups with varying levels of
subjective knowledge and prior exposure to millets. Results show that overall liking is impacted
predominantly by product flavour and texture/mouthfeel. A majority of consumers indicated their
willingness to purchase millet-based products after tasting them and learning about the potential
associated health benefits. Online websites, blogs, social media, and brand communications were
identified as crucial platforms that influence consumer awareness and could be used to help increase
millet consumption. Findings from this study will inform strategies for developing millet-based food
and beverages that support the advancement of sustainable, nutritious food choices that meet
consumer expectations.
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Consumer Drivers, Barriers, and Behavioural Insights in Traceable Agrifood
Markets

Ms Miko Mariz Castro'?, Dr Rajendra Adhikari®
tUniversity Of Queensland, St. Lucia, Australia, 2University of the Philippines Mindanao, Davao City,
Philippines
03. Innovative Premium Food and Beverage products, Future Foods, Meeting Rooms 6-7, November
11, 2025, 3:30 PM - 5:00 PM

Biography:

Miko Mariz C. Castro is currently a first-year PhD student at the University of Queensland under the
supervision of Dr. Rajendra Adhikari. Her dissertation focuses on understanding how consumers value
traceability systems and the factors that drive them to purchase traceable coffee, with the broader aim
of supporting poverty reduction mechanisms for smallholder coffee farmers. Alongside her PhD studies,
she remains affiliated with the University of the Philippines Mindanao, where she is an Assistant
Professor. She led a DOST-PCAARRD-funded project titled "Developing a Point of Catch to Plate
Traceability System for Tuna in the Davao Region," where her team developed a mobile traceability
application for the tuna value chain in Davao Region. She has also been involved as Project Staff in
initiatives such as the "Agribusiness-led Inclusive Value Chain Development for Smallholder Farming
Systems in the Philippines" and "Enhancing the Value Chain Project Designs for Coffee, Cacao, and
Cavendish Banana Towards the Development of Agri-Aqua Value Chain Laboratory in UP Mindanao."

Throughout her career, she has authored and co-authored several publications on consumer studies,
agricultural economics, and value chain analysis. She has been recognized with Best Paper Awards at
the 1st International Conference and 51st National Convention of the Philippine Agriculture and
Economic Development Association (2021), and at the 57th Philippine Economic Society Conference
(2019). Beyond academia, she was involved in development projects. She served as the National
Coordinator for the United Nations Development Programme’s (UNDP) Independent Country
Programme Evaluation (August—September 2022) and has conducted a commissioned study for
international organizations such as the United Nations Industrial Development Organization (UNIDO).

The increasing demand for transparency in food systems has emphasized the importance of
understanding consumer behaviour toward traceable agrifood products. This systematic literature
review examines the drivers and barriers to purchasing traceable agrifood, with a particular emphasis
on how habitual behaviours shape consumer outcomes.

Guided by the PRISMA framework, a structured search and screening process was undertaken, using
ASReview, an open-source machine learning tool, to improve the efficiency and rigor of the title and
abstract screening process.

The synthesis draws on studies using stated preference (i.e., choice experiments, conjoint analysis),
revealed preference (i.e., experimental auctions) techniques, as well as studies that used behavioural
theories (i.e., Technology Acceptance Models, Theory of Planned Behaviour) to interpret consumer
decision-making processes.
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Key drivers include consumer concerns on health and safety, environmental awareness, trust in
certification systems, and perceived product quality. Major barriers involve price sensitivity, limited
awareness, scepticism toward labels, and technological anxiety.

Although consumer research has thoroughly examined outcomes like choice, preference, and
purchase intention, there is still a scarcity of studies that directly assess how consumers value
traceability as an experiential attribute. Moreover, habitual behaviours, such as consumption
frequency, past purchases, and information-seeking habits, potentially have a moderating or
mediating role to the consumers' long-term adoption of traceable agrifood products, suggesting that
habit strength plays a critical role in sustaining market demand.

Despite its importance, habit formation remains an underexplored mechanism in promoting the long-
term adoption of traceability systems. These insights underscore the need for future research to
better understand how habit formation and traceability adoption interact in building more
sustainable agrifood systems.
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Feeding the Future: Innovation at the Crossroads of Need and Demand

Dr Andrew Fletcher! Dr Jemery Hill?,
'Fonterra Co-operative Group Limited, Palmerston North, New Zealand
04. What is driving the future of food? Advancing the discussion on a national food strategy, Future
Foods, Meeting Rooms 6-7, November 12, 2025, 11:00 AM - 12:30 PM

Biography:

. Initially trained as a Chemical Engineer, Dr Fletcher has had a long career in Fonterra — in a variety of
research management and strategy roles within the cooperative and across the wider New Zealand
dairy industry. He is currently Global Leader — Engineering Research, which spans work on on-farm
GHG mitigation technologies and how changes in on-farm technology are captured in product
footprints through to the evaluation and development of novel food production technologies such as
precision fermentation. He is an Honorary Fellow at the Riddet Institute where he is one of the
founders of the Sustainable Nutrition Initiative (SNi®), which aims to provide robust scientific evidence
for the sustainable food systems debate. Within SNi his focus is on the development of tools and
models —such as the DELTA Model — that enable users to develop their understanding of the global
food system and the contribution of foods and food production technologies to sustainable

nutrition. He is active in the International Dairy Federation (IDF) as co-leader of the Action Team on
Lifecycle Assessment, which is responsible for IDFs standards for assessing the environmental impact of
dairy systems, and is also on the Scientific Advisory Group for the AgEmissions Centre in New Zealand.

With advances in numerous other fields such as materials technology, biotechnology, analytical
technology, computing technology, etc., the opportunity to apply those advances to innovation in the
food sector is enormous. Future innovations in food will include food structuring, foods tailored to
diets for life stages and lifestyles, developments based on our expanding knowledge of microbiomes,
foods with lower environmental footprints, and new opportunities from the use of Al. Some
technologies, such as precision fermentation, will be used to produce alternatives to traditional food
sources. Such alternatives will likely play a complementary rather than disruptive role in the future of
food. From the perspective of building a sustainable food system that provides accessible nutrition to
the global population, innovation will be needed in both existing and traditional food production
systems, and alternative food production systems. Consideration needs to be given to both need and
demand as they are not the same thing. We need to consume at least the minimum requirements of
a wide range of nutrients from the foods we eat, but we also create demand for foods that can
provide a considerable excess or deficit of some of these nutrients. Structuring foods such that they
provide the sensory, satiety, and convenience attributes consumers want, that meet their nutritional
needs, all at a price they are able or willing to pay is certainly an opportunity, at least in modern food
chains. In this respect rather than individualised offerings of prepared packaged foods, perhaps this
will start by catering more specifically to large niches, but with advances in online food, home
delivery, and Al, who knows what might be possible.
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Building a national food strategy: The critical role of regional clusters in
supporting SMEs.

Nicole McNaughton?
'Food and Agribusiness Network (FAN), Sunshine Coast, Australia
04. What is driving the future of food? Advancing the discussion on a national food strategy, Future
Foods, Meeting Rooms 6-7, November 12, 2025, 11:00 AM - 12:30 PM

Biography:

With over 16 years of local and international marketing communication experience, Nicole has
developed and implemented internal and external marketing communication strategies for companies
in the tourism, FMCG, banking and investment industries. She has also worked on leveraging and
delivering local, national and international lifestyle, music and sporting events. Nicole joins FAN from
the Sunshine Coast Council, where she worked in a marketing communication role with the Major
Events Unit for the past three years. She is well known and actively connected with local and regional
media and is highly regarded by our key stakeholders.

Clusters and regional, place-based innovation ecosystems are essential drivers for the future of food,
particularly in supporting SMEs that form the backbone of Australia's food and beverage sector. In
the absence of a national food strategy, clusters play a critical role in bridging the gap between
grassroots innovation, industry development, and national initiatives like the FaBA and AFIN.

SMEs are often time and resource poor, focused on the daily realities of running a business. Clusters
like the Food and Agribusiness Network (FAN) create the environment, connections, and
collaborative opportunities that enable these businesses to innovate, scale, and grow. They serve as
conduits, linking regional businesses with research, investment, and strategic networks that would
otherwise be out of reach.

By fostering collaboration, building capability, and amplifying the voice of regions and SMEs, clusters
are strengthening the resilience and sustainability of Australia’s food and beverage sector. They
ensure that local innovation and regional strengths are not only recognised but are integral to
shaping the future of food.
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Cultivating Change: Aligning Innovation, Investment, and Adoption in Global
Food Systems

Dr David Ireland*
ISignificant Ventures, Australia
04. What is driving the future of food? Advancing the discussion on a national food strategy, Future
Foods, Meeting Rooms 6-7, November 12, 2025, 11:00 AM - 12:30 PM

Biography:

I bring over 20 years of experience leading transformational ventures across innovation, sustainability,
and life sciences - from launching national programs at CSIRO to advising cutting-edge startups and
global NGOs. As a Non-Executive Director and Investment Committee Member, | provide strong
governance, strategic insight, and commercial acumen to high-growth organisations tackling complex
global challenges. I've co-founded and scaled multiple ventures (ThinkAction, RockingHorse,
PentaQuest), advised the creation of Australia's premier deep-tech program (ON), and helped secure
S500M+ in impact and venture funding. I’'m passionate about delivering board-level value that
accelerates innovation and enables strategic, ethical growth. Let’s connect if you’re seeking a forward
thinking board advisor with deep cross-sector insight.

Solving the global food dilemma requires more than just scaling what we already know - it demands
bold technological innovation and new approaches to getting these breakthroughs into market
faster. In this session, | will explore some of the emerging technologies reshaping how we produce,
process, and consume food, from precision fermentation and cellular agriculture to climate-resilient
crops and Al-driven food systems. These innovations promise not only to increase yields and
sustainability but also to create entirely new categories of food and nutrition.

However, developing these technologies is only half the battle. | will also discuss the critical - and
often overlooked - path to market: the investment models, partnerships, and commercial pathways
needed to translate science into scalable solutions that address global challenges. Drawing on my
experience in venture capital, innovation strategy, and sustainable food systems, I'll highlight how
building strong market pull, regulatory readiness, and cross-sector collaboration are essential for
success.

Ultimately, feeding a growing global population sustainably will depend on how effectively we align

technology development with market adoption - and how we build the ecosystems that can make
the future of food a reality.
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Towards a State of the Food System — why assessing food system
performance through a systems-based approach is crucial step toward a
national food strategy

Ms Larelle McMillan*
1CSIRO, Australia
04. What is driving the future of food? Advancing the discussion on a national food strategy, Future
Foods, Meeting Rooms 6-7, November 12, 2025, 11:00 AM - 12:30 PM

Biography:

Larelle is Research Director of CSIRO’s Agriculture and Food Sustainability Program and passionate
about building innovation pathways & evidence-based systems that support more sustainable,
equitable and healthier food in Australia and South-east Asia and Pacific region. Larelle is a leader in
co-design and evaluation of innovations to support sustainable agri-food systems, including track
record and skillset that has applied this in unique international and cross-cultural settings; where
challenges are complex and require multi-scale and cross-institutional partnerships and approaches.

Larelle has led and been part of significant projects in the area of complex monitoring, evaluation and
learning (MEL) that has pushed boundaries and enabled significant growth in this science direction for
CSIRO, building a pipeline of investment across programs. As a Research Impact Broker, she has
particular agency in building relationships and partnerships for research impact. Her mix of research
leadership, project management, partnership brokering, writing and communication skills are in
growing demand across the business unit. This reflects Ag & Food’s strategic and cultural change
agendas around delivering science excellence and impact for society. Larelle’s demonstrated ability to
deliver value and impact across externally focused projects and internal organisational development
and change agendas is complemented by her growing social science research skills.

Australia’s food system is a logistical and economic success. It feeds approximately 100 million
people, including 27 million Australians, with food produced by around 100,000 farmers and
delivered through more than 2500 supermarkets.

But our food system is much more than what farmers produce through our landscapes, and success
means much more than producing food products and exporting commodities. Australia’s food system
is also expected to provide equitable access to safe, nutritious and healthy food, produced
sustainably for all Australians. As our food system matures, these goals are increasingly within our
reach.

| will explore insights generated through Food System Horizons initiative and unpack interactions
across Australia’s food system that pose the greatest challenges and create the greatest
opportunities. Using examples, | will share practical steps that can enable national direction setting,
toward a national food strategy.
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Understanding the Impact of Post-Harvest Processing and Roasting on the
Quality of Australian-Grown Coffee

Dr Marlize Bekker!, Ms Jinhuan Han?, Dr Joseph Nastasi*
The University of Queensland, Hartley Teakle Building, Australia
05. Cultivating Quality and Resilience in Coffee, Future Foods, Meeting Rooms 6-7, November 12,
2025, 1:30 PM - 3:00 PM

Biography:

Dr Marlize Bekker is a Senior Lecturer in Food Chemistry at The University of Queensland’s School of
Agriculture and Food Sustainability. She has a PhD in Chemistry and has over 15 years of experience in
flavour and aroma chemistry in food and beverage products. Her research interests include fermented
food and beverages. Specifically, evaluating the formation, fate, and function of key aroma and flavour
compounds in these food and beverage products and examining the impacts of processing on flavour.
Marlize is also interested in the isolation and identification of important flavour and aroma compounds
from natural Australian bush foods and the development of new products. Her expertise lies heavily in
the application of chromatographic techniques.

Coffee is a globally significant beverage, valued for its complex flavour and potential health benefits.
These attributes arise from a diverse range of bioactive and aroma-active compounds, which are
highly sensitive to post-harvest processing methods and roasting conditions. As global demand for
high-quality, specialty coffee continues to grow, there is increasing interest in understanding how
production practices influence the chemical and sensory characteristics of coffee, particularly in
emerging origins such as Australia.

This study examined the influence of different post-harvest processing techniques and roasting levels
on the chemical composition and aromatic profile of Australian-grown coffee.

By characterising compositional changes throughout key production stages, the research aimed to
identify strategies for enhancing flavour complexity and preserving functional quality. The formation
and transformation of aroma-active volatiles during roasting were of particular interest, given their
critical role in defining coffee's sensory profile.

Findings indicate that both processing and roasting have a marked impact on the final flavour profile
and bioactive composition of coffee. Variations in these parameters resulted in distinct differences in
aroma intensity, flavour balance, and potential functional properties. The results offer insights into
how targeted production practices can be used to optimise coffee quality and highlight the
opportunity to develop uniquely Australian flavour profiles.

This research supports the growth of the Australian specialty coffee industry by providing a scientific
basis for refining processing and roasting techniques. By aligning production methods with desired
sensory and quality outcomes, growers and processors can improve product consistency,
differentiate origin, and add value to local coffee production
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Impact of post-harvest processing operations in enhancing the bean flavour
features of Australian-produced coffee

Dr Fawad Ali', Mr Jemal Murat?, Prof Heather Smyth?, Assosciate Professor Jeremy Brownlie?,
Professor Rebecca Ford?
1School of Environment and Science, Griffith University, Nathan (4111), Brisbane, Australia, *Centre
for Nutrition and Food Sciences, Queensland Alliance for Agriculture and Food Innovation (QAAFI),
The University of Queensland, Brisbane, Australia, 3Murat Farms, Mareeba (4880), Australia
05. Cultivating Quality and Resilience in Coffee, Future Foods, Meeting Rooms 6-7, November 12,
2025, 1:30 PM - 3:00 PM

Biography:

I am working as a part of an interdisciplinary team (Research Fellow, Institute of Environmental
Sciences, Griffith University, Brisbane, Queensland, Australia) with job roles to set the investment
priorities for the project to make a real impact on the growers and industry. | gained this knowledge by
liaising with industry partners and growers for improved farm practices and developing new crop
varieties. | have successfully registered Australia's first red papaya varieties (Sunlight 1, Sunlight 2 and
Sunlight 3) by applying the Plant Breeder’s Rights through Intellectual Property Australia by leading a
“National Papaya Breeding and Evaluation Program-PP18000”. Uplifting the Australian Tropical North
QLD coffee industry project entitled 'Invigorating the coffee industry in Tropical North QLD' through
varietal improvement and enhancing flavour features of speciality coffee, locally produced and QLD-
branded. Arabica's high-quality coffee production is in the Australian environment, and capacity is
being enhanced to mitigate the supply chain concerns of Australian commercial roasters through the
availability of specialty Coffee green beans locally produced by Aus-QLD.

The role of post-harvest processing operations in unlocking the unique flavour features of QLD-
produced and QLD-branded coffee in the Tablelands regions is of utmost importance for the
emerging Australian coffee industry. However, there was a lack of knowledge of post-harvest
processing technology and its potential impact in bringing out the bean flavour features, across the
QLD coffee industry, a major coffee-producing region (grows 85 %) of Australian coffee in Tropical
North QLD. Post-harvest processing technology during coffee processing operations was explored in
the current study, for the first time in QLD and across Australia, to enhance the unique flavour
features, focusing on a consumer-driven approach. The ‘Specialty Coffee’ batches were produced
using the commercial industry standard variety ‘Catuai (Coffea arabica L)’ to check the performance
of each processing method that was significantly (P < 0.05) associated with producing ‘Specialty
Coffee’ based on the cupping score achieved through flavour profiling (SCAA© and WCR®©). The
impact of processing operations in unlocking the flavour features of QLD-produced beans (harvested
across two trial sites in the Tablelands regions in Tropical North QLD; T1, sandy clay soil and T2, clay
soil) was significantly higher (P < 0.05). The flavour profile was increased to 86.5 (total cup score)
using a set of microorganisms compared with the control (commercial standard; no fermentation;
73.1 total cupping score). Further, the trait gain percentage was between 30 % and 50 % using a set
of microbes compared with the control (commercial standard; no fermentation). The current study is
the first one in Australia to develop a high-quality, evidence-based guide for optimising the post-
harvest milling operations that may impact bringing out the unique flavour features of QLD-produced
and QLD-branded Australian coffee.
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From Crop to Cup: Integrated evaluation of agronomic, chemical and
sensory traits of Arabica coffee varieties under Australian conditions.

Mr Parth Patel’, Dr. Lei Liu?, Mr Jos Mieog?, Prof Tobias Kretzschmar?
11, Lismore, Australia, 22, Lismore, Australia, 32, Lismore, Australia, 43, Lismore, Australia
05. Cultivating Quality and Resilience in Coffee, Future Foods, Meeting Rooms 6-7, November 12,
2025, 1:30 PM - 3:00 PM

Biography:

My name is Parth Patel, and | completed a Master’s degree in Biotechnology in 2021 at Swinburne
University, Melbourne. Driven by a strong interest in scientific research, | subsequently enrolled in a
PhD program at Southern Cross University in Lismore, focusing on the field of coffee. The objective of
my research is to identify improved coffee varieties for the local growers, and | am eager to share my
findings TropAg.

Coffee ranks among the most popular drinks globally. Australians are particularly fond of it,
generating over AUD3 billion of annual revenue across the coffee supply chain. Yet Australian-grown
coffee only contributes marginally to this market.

While Australian coffee cultivation generates high-value products, it remains a niche industry. This is
in part attributed to the reliance on tall varieties that require regular pruning, raising production cost
and lowering yields. This project aimed to identify new coffee varieties for Australia that combine
compact plant architecture, high yield and speciality-grade quality.

In the first research chapter, the agronomic performance of 16 arabica varieties from diverse genetic
backgrounds was evaluated over two seasons in subtropical Australia focusing on their suitability for
mechanized production. Varieties from Sarchimor genetic group and F1-hybrids group outperformed
the traditional K7 variety in terms of yield, while exhibiting a desirable semi-dwarf phenotype.

In the second chapter, 20 arabica varieties were chemically distinguished using metabolomic profiling
of green beans. Multivariate statistical analyses found that green bean chemical fingerprinting
effectively discriminates genetic groups within the Arabica gene pool, resulting in the identification of
16 key metabolites with potential to authenticate green beans.

The third chapter focused on the sensory and chemical evaluation of brewed coffee from 20
varieties, linking metabolite profiles with cup quality. Scored by certified Q-graders, 19 varieties
received final cupping scores above the threshold for speciality coffee. Corresponding brewed coffee
samples underwent untargeted metabolomic analysis to identify chemical features associated with
sensory differentiation, resulting in ten key metabolites to differentiate the cupping quality tiers. This
combined sensory-metabolomic approach contributed to a better understanding of the metabolites
underpinning flavour in Australian-grown speciality coffee. Collectively, the integration of agronomic,
chemical and sensory data provided a robust framework for identifying coffee varieties for Australian
Sub-tropical production.
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Coffee brewing sonoreactor for reducing the time of cold brew from several
hours to minutes while maintaining sensory attributes

Dr Jaqueline Moura Nadolny?, Prof Heather Smyth?, Dr Francisco J. Trujillo?
1QAAFI - Centre for Nutrition and Food Sciences - The University Of Queensland, Brisbane, 4072,
Australia, 2School of Chemical Engineering, University of New South Wales, Sydney, 2052, Australia
05. Cultivating Quality and Resilience in Coffee, Future Foods, Meeting Rooms 6-7, November 12,
2025, 1:30 PM - 3:00 PM

Biography:

Jagueline Moura Nadolny is a Research Fellow at the Queensland Alliance for Agriculture and Food
Innovation, with focus on Food Engineering, Food Science and Sensory Science. Her previous
qualifications include a Bachelor in Chemical Engineering at UFPR (Brazil), a MSc in Food Science and
Human Nutrition from the University of lllinois at Urbana-Champaign and a PhD in Chemical
Engineering at The University of Queensland. Her PhD project was part of the Australian Research
Council for Uniquely Australian Foods. The project looked at enhancing the potential for developing
commercially viable products for Indigenous nuts. Her industry experiences include oil and gas
(Petrobras), pharmaceutical (Abbott Nutrition) and food, having collaborated with v2food, AACo, DAF,
UNSW and other companies/universities/institutes in the last few years. Her current work addresses
creating tools to enhance the quality of agricultural products (grains, fruits, vegetables, meat) and
looking at opportunities to develop premium products, especially for grains, flours and bakery goods.

Cold brew coffee is increasingly popular for its smooth flavour and low acidity, but its traditional 24-
hour extraction time presents operational challenges for commercial scalability. This study evaluated
the sensory characteristics of cold brew coffee produced using a novel ultrasonic extraction method,
comparing it with a standard cold brew process. The ultrasonic brewing device was designed using
acoustic modelling to enhance cavitation and mass transfer, significantly increasing caffeine and fatty
acid extraction.

A total of six coffee samples were prepared using conventional and ultrasound-assisted extraction at
different durations (30 s, 1 min, 3 min) and temperatures (ambient and 40 °C). Sensory descriptive
analysis was conducted by 11 trained panellists who identified 19 attributes across aroma, texture,
flavour, and aftertaste.

Significant differences were observed among samples, particularly in bitterness flavour and
aftertaste, and ashy aftertaste. The sample brewed at 40 °C for 3 minutes via ultrasound had the
most intense bitterness and ashy characteristics, while the sample brewed at ambient temperature
for 1 minute had the mildest profile. In general, warmer ultrasound-assisted brews produced
stronger flavours, while the standard cold brew had a more complex aroma. Notably, samples
extracted at ambient temperature for 1-3 minutes shared sensory similarities with a traditional cold
brew, indicating high potential for time-efficient alternatives.

These findings suggest that ultrasonic extraction may be able to replicate the sensory profile of

traditional cold brew in a fraction of the time, offering a promising solution for on-demand cold brew
production in commercial settings.
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Unlocking New Horizons: Strategic R&D Investment Driving
Transformational Growth in Australian Horticulture

Mr Tom McCue!
Horticulture Innovation Australia, Brisbane, Australia
06. Tropical Horticulture Fruit Crops: Breeding, Genetics, Genomics and Consumers, Future Foods,
Meeting Rooms 6-7, November 12, 2025, 3:30 PM - 5:00 PM

Biography:

Tom McCue is an R&D Manager — Production R&D at Hort Innovation, leading strategic investments to
advance crop production through research, innovation, and emerging technologies. He manages a
multi-disciplinary portfolio focused on delivering new knowledge, tools, and practices that enhance
productivity, sustainability, and resilience across Australian horticulture. Tom drives the design,
tendering, and delivery of high-impact projects, working closely with growers, researchers, and industry
to accelerate the adoption of cutting-edge solutions. In addition to his role at Hort Innovation, Tom
serves as a Director of Regional Business Support NSW, contributing his expertise in governance, risk
management, and rural business resilience.

Australian horticulture stands at the threshold of unprecedented opportunity, driven by targeted
investment in research and development (R&D). Confronted with global competition, labour
shortages, and sustainability pressures, the sector is leveraging innovation to reshape production and
productivity growth.

Recent strategic investments in artificial intelligence, robotics, automation, and mechanisation are
not just improving existing practices — they are unlocking capabilities never before seen in Australian
horticulture. Autonomous platforms, machine vision, smart sensors, and Al-driven decision-making
tools are creating transformational change across vegetable, fruit, and nut industries.

Central to this success is a deliberate focus on collaboration. Growers, original equipment
manufacturers (OEMs), researchers, and supply chain partners are actively engaged throughout the
R&D process. This co-design approach ensures technologies are aligned with commercial needs,
locally adapted, and rapidly scalable. By partnering with global technology leaders, Australian
horticulture is accessing and adapting frontier innovations to local systems at a speed not previously
possible.

The impacts are already tangible: improved labour efficiency, greater resource use optimisation,
enhanced crop quality, and more resilient production models. Crucially, these advances are enabling
new farming strategies, business models, and market opportunities that were previously out of
reach.

This presentation will showcase how strategic R&D investment, structured collaboration, and

targeted innovation are creating new horizons for Australian horticulture and will share lessons
learnt to guide future industry transformation.
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Recent changes and advances in the Australian Strawberry Breeding
Program

Dr Katie O'Connor?, Dr Ky Mathews?, Joanna Gillespie!, Michelle Paynter?, Dr Jodi Neal*
!Department of Primary Industries, Nambour, Australia
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Biography:

Dr Katie O’Connor is a strawberry breeder at the Queensland Department of Primary Industries,
focused on genomics, and rigorous data collection and analyses. The Australian Strawberry Breeding
Program develops new varieties for sub-tropical, temperate and Mediterranean regions, with
improved consumer preference traits and profitability for fruit growers. Katie completed her PhD in
2019 at QAAFI (the University of Queensland) in macadamia breeding using genomics and component
traits and went on to post-doctoral research in strategies for the implementation of genome-based
phenotype prediction in horticultural tree crops. She is the recipient of awards including the Charles
Morphett Peglar scholarship, the Taylor and Francis group library excellence award in research, and
runner up in the institute three-minute thesis competition. Katie’s research to date includes twelve
peer-reviewed publications, as well as industry publications and presentations to engage with growers.

The Australian Strawberry Breeding Program (ASBP) is a national program that develops improved
varieties to benefit Australian farmers and consumers. The subtropical node breeds for new varieties
specifically adapted to Bundaberg and Southeast Queensland. ASBP breeders work closely with
growers in these regions to identify key traits that ensure profitability, both now and looking ahead
into a future complicated by climate change. As a result of this, we focus on, and have made
significant gains in, breeding accessions that perform well under heat stress, including unbranched
peduncles and a decreased proportion of small fruit in warmer months. We have also made gains in
truss architectures, ideal for robotic harvesting in tabletop production. Our seed exchange program
with multiple international organisations also allows us access to a myriad of traits, including flavour
volatiles, that are not currently present in our germplasm.

We continue to make progress in genomics analyses, now regularly implementing marker-assisted
selection in our breeding pipeline. Genome-wide association studies (GWAS) have recently identified
genetic markers linked to susceptibility to Red Leaf Disorder, a devastating condition of unknown
cause that can lead to wide-spread plant death.

A recent statistical review of our breeding program identified many areas for improvement, from
experimental design to data collection and analysis. As a result, several statistical advances were
recently implemented in our routine breeding analysis pipeline, including improved experimental
designs, contemporary group analysis, and weekly data checks for statistical outliers. Further
statistical advances are currently under research and testing with a view to be implemented into
routine analyses. These include repeated measures analyses, bivariate trait analyses, transferring
rating scales from 1-9 to more granulated percentage scores and optimising the number of times and
when in a season a trait is measured.
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Developing a Molecular Marker for Blush Colour in Mango

Dr Natalie Dillon®, Mr Norman Munyengwa?, Dr Melanie Wilkinson3
!Department of Primary Industries, Mareeba, Australia, 2QAAFI, University of Queensland, St Lucia,
Australia, 3University of Queensland, St Lucia, Australia
06. Tropical Horticulture Fruit Crops: Breeding, Genetics, Genomics and Consumers, Future Foods,
Meeting Rooms 6-7, November 12, 2025, 3:30 PM - 5:00 PM

Biography:

Dr Janelle Dillon has worked with Horticulture and Forestry Science, Department of Primary Industries
(DPI), for the past 20 years, based at the Centre for Tropical Agriculture in Mareeba, Queensland.
Throughout her career, she has led molecular and genomic research across tropical and subtropical
horticultural fruit industries, focusing on improving the efficiency of breeding and genetic
improvement programs. Her work integrates advanced genomics and molecular tools to accelerate
the development of improved cultivars.

Dr Dillon has worked on a diverse portfolio of crops, including mango, cocoa, papaya, lychee, tomato,
capsicum, and jackfruit. Her research supports industry innovation by providing new genetic insights
and practical tools to enhance productivity, resilience, and marketability of tropical and subtropical
fruit crops.

Fruit blush colour is a highly desirable trait in mango breeding programs, strongly influencing
marketability and consumer preference. Recent genomic studies have provided critical insights into
the genetic architecture underpinning this trait. Using local principal component analysis (PCA) and
long-read sequencing technologies, 17 chromosomal inversions across the Mangifera indica genome
were previously identified. Four of these inversions associated with blush colour. Separately, a
genome-wide association study (GWAS) identified a large-effect quantitative trait loci (QTL) for blush
colour on chromosome 15. Despite the accumulation of deleterious mutations in low-recombination
regions such as inversions, these regions also harbour favourable small-effect loci crucial for trait
development and genetic improvement. Further investigation has revealed a strong association
between fruit blush intensity and a SNP within a MYB114-like transcription factor gene. In a broad
diversity panel of 225 mango accessions, 94 high-blush accessions were found to be homozygous for
one allele, while 30 of 33 Southeast Asian accessions carrying the alternate allele exhibited low or
absent blush. This striking pattern exemplifies how functional genetic variation can align with
population structure, providing a powerful and predictive target for marker development to enhance
breeding strategies. Building on this foundation, we are currently validating these candidate markers
within a hybrid population segregating for blush colour. Validation work will confirm the robustness
of these markers across different genetic backgrounds, ensuring their utility in diverse breeding
populations. The goal is to streamline selection processes in the Australian Mango Breeding Program
by integrating marker-assisted selection for blush traits. This approach promises to accelerate
breeding cycles by enabling early, accurate selection for blush intensity, ultimately supporting the
development of superior mango cultivars with enhanced commercial appeal.
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Key Aroma Compounds as Predictors of Pineapple Sensory Quality

Mr Jenson George'?, Miss Ishita Pramanik?, Dr Garth Sanewski?, Dr Natalie Dillon?, Dr Thoa Nguyen?,
Ms. Sharon Pun?, Mrs Simoné Moller?, Mr Craig Hardner!, Ms Philippa Lyons?, Prof Heather Smyth*
lQueensland Alliance for Agriculture and Food Innovation, Brisbane, Australia, 2Department of
Primary Industries, Brisbane, Australia
06. Tropical Horticulture Fruit Crops: Breeding, Genetics, Genomics and Consumers, Future Foods,
Meeting Rooms 6-7, November 12, 2025, 3:30 PM - 5:00 PM

Biography:

Jenson George specialises in flavour chemistry through his PhD studies titled ‘tropical fruit flavour
chemistry’, under the supervision of Professor Heather Smyth at Queensland Alliance for Agriculture
and Food Innovation, The University of Queensland. Jenson is an analytical chemist and Senior
Research Scientist leading the Food Chemistry team of the Queensland Department of Primary
Industries. In 2024, Jenson received the prestigious 'Original Research Publication Award (Analytical
Chemistry - National Level)' from the Royal Australian Chemical Institute (RACI).

Pineapple (Ananas comosus var. comosus), known for its unique sweet flavour, is the third most
important tropical fruit globally. This flavourful fruit contains a complex mixture of over 480 volatile
organic compounds (VOCs) at varying concentrations, with around 40 key aroma compounds
significantly contributing to its distinct aroma and flavour quality.

To investigate the aroma profile of Australian-grown pineapples, a validated matrix-matched SIDA-
HS-SPME GCMS method was developed. This method was applied to quantify key aroma compounds
across popular commercial cultivars and genetically diverse pineapple varieties from a breeding
program. The analysis revealed variations in the content and composition of free VOCs among
Australian pineapple cultivars, with esters being the predominant group, followed by terpenes,
alcohols, aldehydes, and ketones.

Sensory analysis was conducted on selected commercial cultivars and breeding lines grown in
Australia, to assess fruit appearance, aroma, and texture. Relationships between sensory properties
and volatile compounds were explored using multivariate sensory and chemical data analysis. The
study found positive correlations between key aroma compounds and corresponding sensory
properties. Additionally, the sensory and volatile data facilitated the exploration of genetic diversity
within the breeding population.

GWAS, and linkage analysis were used to unravel the genetic control of the pineapple volatilome and
its interplay with fruit sensory characteristics. This research enhances our understanding of pineapple
aroma compounds and their biosynthetic pathways, providing foundational knowledge to support
marker-assisted breeding programs, post-harvest quality studies, and market-targeted efforts. The
outcomes will help optimise the flavour of commercial pineapple varieties and their parent lines,
leading to better-tasting fruit with enhanced consumer appeal and superior traits.
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Genomics of fruit flavour in Australian Papaya towards targeted breeding of
elite varieties

Dr Ido Bar', Mr Joshua Lomax!, Dr Fawad Alil, Professor Rebecca Ford?
1Griffith University, Nathan, Australia
06. Tropical Horticulture Fruit Crops: Breeding, Genetics, Genomics and Consumers, Future Foods,
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Biography:

Ido is a senior research fellow at the School of Environment and Science at Griffith University. His
research focuses on crop genomics, crop-pathogen molecular interactions and the development of
novel pathogen diagnostics methods. He aspires to develop applied research solutions in tight
collaboration with the agriculture and aquaculture industries to overcome diseases and other
production bottlenecks and help future food security.

Papaya (Carica papaya) is one of the world’s top five most produced tropical fruits owing to its fast-
growing nature, high yield and year-round production of highly nutritious fruit. Within Australia,
papaya is predominantly cultivated in tropical Far North Queensland, with production increasing
steadily in recent years, reaching approximately 20,000 tonnes annually at a value of almost
$2,000/tonne. However, only 18% of Australian households purchase papaya, compared to 43% for
pineapple and 47% for mango, indicating consumer resistance within the Australian market. The
consumer resistance to papaya inhibits industry expansion and is often attributed to the inconsistent
fruit flavour of the Australian cultivars.

To address this, the National Papaya Breeding and Evaluation Program, led by Griffith University in
the last decade, has developed new varieties with improved flavour and productivity traits. Recent
investments allowed us to investigate the biochemical and molecular pathways that control specific
flavour attributes in Australian papaya and their underlying genetic drivers.

This research generated transcriptomic data from mature fruit of 10 papaya varieties, including the
commercial red-fleshed RB1 and yellow-fleshed 1B varieties, five advanced breeding lines from the
breeding program and 3 Southeast Asian cultivars, representing a variety of flavour profiles.

Differential expression analysis between the varieties identified genes and metabolic pathways that
contribute to variations in targeted metabolite concentrations, which have previously been linked to
sweetness, bitterness, aroma characteristics and overall fruit liking. The transcriptomic analysis was
complemented by variant analysis of single-nucleotide polymorphism (SNP) markers generated by
whole-genome resequencing, resulting in putative genetic markers associated with flavour-related
metabolites for seedling-stage selection of preferred flavour traits in future breeding programs. The
outputs of this research will directly contribute to genomic prediction approaches for developing
elite papaya varieties that appeal to consumers and support further industry growth.
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Exploring the diversity and utilization of mango germplasm in Australia for
breeding superior mango varieties

Dr Asjad Ali, Dr Natalie Dillon?, Dr. Bernardo BlancoMartin?
'Queensland Department Of Primary Industries, Mareeba, Australia
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Biography:

Dr Asjad Ali is a Senior Plant Breeder at Queensland Department of Primary Industries. He has over 14
years of experience in plant breeding and genetics by working on several crops including mango,
mustard, mushrooms, Chinese cabbage, and cucumber at various international institutions. Currently,
he is leading Queensland Mango Breeding Program to develop high yielding varieties with low tree
vigour and high-quality fruit suited to the Australian mango industry and consumers.

Mango (Mangifera indica, 2n = 40) belongs to the Anacardiaceae family. Globally, 69 distinct species
of Mangifera have been identified based on their morphological characteristics. The utilisation of
mango germplasm for the genetic improvement begins with the collection, evaluation and
documentation of accessions, which helps uncover the genetic diversity available to breeders.

Traits such as tree vigour, fruit quality, and disease tolerance are of particular interest and novel
variations of these traits—currently absent in existing commercial mango cultivars—can be
introduced through inter- and intra-species crossing.

This provides constraints and opportunities for breeding, especially where variation of traits and final
yield is affected by genotype x environmental interactions. Here, we present Australia’s largest
germplasm collection, the National Mango Genebank, maintained as a living arboretum, at the
Queensland Department of Primary Industries, Walkamin Research Facility.

The genebank holds over 350 accessions of Mangifera spp., collected from across the globe. We
highlight the diversity of key traits among the accessions, and how the genebank is being utilized in
breeding program as well as in studies of the genetics and genomics of the Mangifera species.

The variability among accessions was accessed for over 30 fruit quality traits including, fruit shape,
fruit weight, fruit blush colour, fruit blush intensity, embryo type, fruit sweetness, juiciness, and fibre
qguantity. Diversity analysis, along with phenotypic and genomic predictions, has enabled the
identification of genetically distinct germplasm, facilitating the selection of superior parents and
progenies with targeted traits for introgression into commercial cultivars.
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Decoding sex determination in papaya using chromosome-length genome
assemblies

Dr Rhys Copeland?, Mr Liangwei Li*%, Dr Vanika Garg?, Dr Ido Bar3, Dr Chengcheng Shi?, Dr Patrick
Mason?, Ms Annapurna Chitikineni', Dr Fawad Ali3, Dr Natalie Dillon>, Prof Robert Henry?, Dr Xin Liu?,
Prof Ray Ming®, Professor Rebecca Ford?, Professor Rebecca Ford?, Prof Rajeev Varshney?!
1WA State Agricultural Biotechnology Centre, Centre For Crop And Food Innovation, Murdoch
University, Murdoch, Australia, 2BGI Research, Qindao, China, 3School of Environment and Science,
Griffith University, Nathan, Australia, *Queensland Alliance for Agriculture and Food Innovation, The
University of Queensland, St Lucia, Australia, >Queensland Department of Primary Industries,
Mareeba, Australia, ®Center for Genomics and Biotechnology, Fujian Provincial Key Laboratory of
Haixia Applied Plant Systems Biology, Haixia Institute of Science and Technology, Fujian Agriculture
and Forestry University, Fuzhou, China
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Biography:

Dr Rhys Copeland is a research scientist at the Centre for Crop and Food Innovation at Murdoch
University, Australia. His research focuses on horticultural genomics, particularly in tropical fruits such
as papaya, pineapple, and banana. He has a strong interest in accelerating genetic gains in crops by
using genomic resources and technologies such as marker-assisted selection and genomic selection

Papaya (Carica papaya) is one of the world's most widely cultivated horticulture crops, valued for its
nutritious fruit, which varies in colour from yellow or red depending on the variety. With a
moderately small 372 Mb genome, diploid inheritance consisting of nine chromosome pairs, and
incipient sex chromosomes regulating three sex forms (female, male, and hermaphrodite), papaya is
a model organism for studying sex chromosome evolution and sex determination. Currently, only
18% of Australian households purchase papaya, partly due to the inconsistent fruit flavour of current
varieties and production challenges like disease. Hermaphrodite trees are generally preferred for
their more appealing fruit flavour and higher yields, making understanding the genetics of sex
determination crucial for developing improved cultivars. In recent years, the inheritance patterns of
key desirable traits have been elucidated, and significant genetic gains have been achieved through
selective breeding approaches. Nevertheless, to increase retail demand, Australian breeding
programmes need a significant boost in the current rate of genetic improvement. The “Building an
Advanced Genomics Platform for Australian Horticulture (AS21006)” research programme, being led
by Murdoch University, in collaboration with Griffith University, the University of Queensland, the
Queensland Alliance for Agriculture and Food Innovation, and the Queensland Department of
Primary Industries, aims to enhance predictive breeding by developing modern tools and strategies
that greatly expand our capacity to identify and use genetic variation for improvement and
management. To achieve this, haplotype-resolved de novo genome assemblies have been developed
for three genotypes using PacBio high-fidelity (HiFi) and high-throughput chromosome conformation
capture (Hi-C) sequencing technologies. Additionally, eight reference assemblies have been
developed using Single Tube Long Fragment Reads (stLFR) and Hi-C data. These genomic resources
will be analysed to identify genes controlling papaya sex determination and the regulatory pathways
controlling fruit colour. The findings will directly contribute to genomic prediction approaches for
developing elite papaya varieties that enhance consumer appeal and support industry growth.
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Building a Sustainable Rice Value Chain via Public-Private Partnerships:
Insights from an Australia-Vietnam Collaborative Project in the Mekong
Delta

Dr Tin Nguyen Hong!, Dr Thoa Ngyuen, Ms Ly Chuc Bui, Dr Nguyen Anh Minh, Ms Ngan Le, Dr Nguyen
Anh Minh, Mr Thoai Nguyen, Dr Binh Ho, Dr Khang Tran, Dr Thach Ngoc Tran, Mr Luan Ha, Ms Yanti
Muflikh, Mr Tung Lam, Mr Chris Quirk, Dr Gomathy Palaniappan, Dr Shona Wood, Dr Sangeeta
Prakash, Dr Md. Ali Akber, Mr Tinh Van Thai, Ms Julia Checco, Prof Ammar Abdul Aziz, A/Prof Jaquie
Mitchell
1Can Tho University, Can Tho/Ninh Kieu/Xuan Khanh, Vietnam
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Biography:

Dr. Nguyen Hong Tin received his PhD in Land Resources Management from RMIT University, Australia.
Dr. Tin has 25 years of experience in research, teaching and technology transfer in the fields of socio-
economics, livelihoods, value chains, farming systems, vulnerability and climate change adaptation. He
is an expert who has participated in implementing, consulting and managing domestic and
international research and development projects with partners such as SNV, IUCN, WB, IFAD, DFAT,
Glz, ICEM in the Vietnamese Mekong Delta. Dr. Tin has many research works and scientific articles and
is one of the agricultural experts who is very knowledgeable about the Mekong Delta.

Rice production plays a vital role in Vietnam’s economy and is a primary livelihood source for a
significant proportion of the rural population. The Mekong Delta accounts for over 90% of the
country’s rice exports, but faces numerous challenges from climate change, market volatility, and
intensified production practices that exacerbate environmental concerns. In response, the
Vietnamese government has implemented various policies to support rice producers enhance
product quality and improve competitiveness. This study presents findings from a research project
applying a Public-Private Partnership (PPP) model to develop a sustainable rice value chain in the
Mekong Delta. The project was conducted across six rice cooperatives of three provinces: An Giang,
Kien Giang and Dong Thap that is structured around collaborations among universities, provincial
Departments of Agriculture and Rural Development, rice enterprises, and farmer cooperatives.
Within this PPP framework, rice farmers and cooperatives gain significant opportunities to
strengthen their capacity for contract-based production and supply high-quality, traceable rice to rice
trading companies at premium prices. Simultaneously, rice enterprises secure access to stable, large-
scale rice production through contract farming, while local governments play a crucial role in shaping
an enabling agribusiness environment. The study highlights the critical functions of rice cooperatives
in coordinating production and the essential role of rice enterprises in market expansion under a PPP
model. The findings suggest these strategies effectively address key challenges, leading to improved
farmer incomes and livelihoods via higher yields, increased selling prices, and enhanced profitability.
Additionally, rice enterprises benefit from reduced production costs and greater competitiveness in
international markets. The project results offer valuable insights and lessons for future development
initiatives involving collaborations between Australian institutions and Viethnamese partners,
particularly in enhancing livelihoods and strengthening climate resilience in the Mekong Delta.
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Code to Claims: Protecting Al-Driven AgTech Inventions
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1Griffith Hack, Melbourne, Australia
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Biography:

James-Robert is a Principal Patent Attorney in Griffith Hack's Chemical and Life Sciences team. Prior he
was a Partner with a boutique Australian patent attorney firm. He works with local and international
AgTech clients to protect their inventions in Australia and abroad. James-Robert's technical expertise
lies broadly in chemistry and biotechnology, having completed his Bachelor degree studies with a
double-major in chemistry and biochemistry, and then going on to complete PhD studies in medicinal
chemistry with research in natural product synthesis for pharmaceutical and agricultural applications.
While his title is 'Patent Attorney', he identified as an 'Invention Protection Advisor'. He seeks to give
incisive strategic advice with commercial focus —whether in preparing patent specifications,
implementing domestic and international filing strategies, relying on trade secret protection,
developing patent freedom-to-operate pathways, or patent enforcement and defence. James-Robert
has also acted in many patent opposition matters in Australia and New Zealand, and has experience
with other contentious matters including patent revocation in the High Court of New Zealand - all in the
AgTech space. He has also devised and implemented many international patent filing and prosecution
strategies. James-Robert has also seconded in-house to manage a large intellectual property portfolio
of a large AgTech client.

Artificial Intelligence (Al) is everywhere. It is revolutionising entire industries, and agricultural
technology (AgTech) is no exception. It is already making a huge impact — from Al-powered crop
monitoring to machine-learned optimized breeding programs; from predictive pest management to
supply chain tracing; from pollination drones to image analysis food grading. And its innovation
output is rapid. But the intellectual property (IP) system for the protection of inventions was
designed many hundreds of years ago. The invention protection system is also an incredibly slow-
moving beast. It was designed in the age of horse-drawn ploughs, blacksmiths, scarecrows and
windmills, and its fundamentals have not much changed since. How can 500-year-old rules apply to
modern high technology? Has the rapid pace of Al innovation caught the invention protection system
with its pants down? Or is the system equipped to handle the Al age? This presentation outlines IP
protection mechanisms for Al-driven AgTech inventions.

Key discussion points include:

. Can Al be an inventor and does it matter if it is?

o Who owns Al-driven inventions?

. Who owns the data powering Al systems?

. The framework of patent eligibility;

. Alternatives to patent protection; and

. Real-world examples of protection strategies for Al-driven AgTech inventions.

The session aims to equip AgTech developers, users and innovators with actionable insights for
securing IP rights to Al-driven AgTech inventions.
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Sormaize — Specialty Sorghum Varieties for Food and Beverage Based on
Rapid Visco-Analyzer Profiles

Dr Alexander Bombom??2, Dr. Tadeo Kaweesi'*, Dr Nasser Kouadio Yao3>, Mr. Paul Asiimwe?, Dr.
Professor Emilio Ovuga?, Prof Kaye Basford®, Prof Gabrielle Persley?
!National Agricultural Research Organisation (NARO)-National Semi-Arid Resources Research Institute
(NaSARRI), Kampala, Uganda, 2Bomvitae Agro Industries Limited (BAIL), Kampala, Uganda,
3Biosciences eastern and central Africa (BecA)-International Livestock Research Institute (ILRI) Hub,
Nairobi, Kenya, “University of California Agriculture and Natural Resources, 9240, S Riverbend Ave.
93648, Parlier, United States of America, >School of Agriculture and Food Sciences, The University of
Queensland,, St Lucia, Brisbane, Australia
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Biography:

Dr. Alexander Bombom is a Principal Research Scientist at the National Agricultural Research
Organisation (NARO) in Uganda and co-founder of Bomvitae Agro Industries Limited (BAIL) a spinoff of
the novel intergeneric sorghum x maize wide cross agricultural invention. Dr. Alexander served with the
Biosciences eastern and central Africa (BecA)-International Livestock Research Institute (ILRI) Hub,
Nairobi, Kenya as lead project scientist on the sorghum x maize hybrid project; visiting scholar, Institute
of Cereal Crop Improvement (ICCI) Tel Aviv University, Israel, and visiting scholar at the Division of
Biological Sciences, University of Missouri, Columbia, Mo., USA.

Dr. Bombom has pioneered small scale community biorefinery of Plant Genetic Resources for Food and
Agriculture (PGFRA) in East Africa promoting value addition of neglected and underutilized species
(NUS) through circular economy. A key feature of Dr. Bombom’s work is harnessing the unexploited
potential of plant genetic resources for societal benefit addressing income diversification, rural
development, food, feed, beverages and energy security, resilience, reduced emissions, and climate
adaptation while contributing to the sustainable development goals (SDGs).

Alexander is keen on transforming sorghums from a subsistence under-utilized crop to a commercial
commodity to transform African agriculture. In addition, Dr. Alexander is desirous to harnessing high
throughput precision agriculture technologies in research using artificial intelligence (Al) and machine
learning (ML) in conservation, production and characterization of crops as well as carbon farming in
agricultural systems. Alexander led the forage improvement research group at the National Livestock
Resources Research Institute (NaLIRRI) until his appointment in January 2024 as head Cotton Research
at the National Agricultural Research Organisation (NARQO). Dr. Bombom holds a BSc. in Agriculture,
MSc. Crop Science, and PhD in Plant genetics from Makerere University, Kampala, Uganda.

Sormaize (Sorzea sp. novo. Bombom.), is an innovation resulting from a wide cross between sorghum
and maize. The agricultural innovation offers opportunity to harness the best of sorghum (climate
adaptation and resilience) and maize (quality and processing) to produce new products suitable for
food, feed, beverages and industrial uses. Sorghum is largely underutilized in sub-Saharan Africa
(SSA) with limited value addition and industrial initiatives. This is despite the sorghum market size in
SSA estimated at USD 130.7 million in 2024, expected to reach USD 187.4 million by 2030 with a
compound annual growth rate of 6.19% for the period 2024-2030. Niche markets for sorghum
include, 1) type (grain, forage, sweet sorghum), 2) application (malt, beverages, flour, popped, pasta,
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syrup), 3) end user (food, feed, biofuel, seed), and 4) geography (Africa, America, Asia, Australia,
Europe). In SSA, only sorghum grain for food within the segment "type", is exploited at subsistence
level. Specialty sormaize exhibits enormous diversity and quality attributes positioning the innovation
to contribute to agribusiness diversification, enterprise development, climate adaptation and
resilience, women and youth inclusivity, skilling, employment, incomes and livelihoods in SSA.

This study assessed functional diversity of sormaize based on Rapid Visco Analyzer profiles to
determine use in food, beverage and other niche applications. Eighty-one sormaize lines were
analysed in this study. For comparative purposes, 46 sorghum (Sorghum bicolor L. Moench) lines
were included in the study. In addition, four wheat (Triticum aestivum L.), two popcorn (Zea mays L.),
and two barley (Hordeum vulgare L.) lines were included as controls in established segments
including confectionery/ baking, popping, and malting/ beverages. Parameters determined were
pasting temperature, peak time, peak viscosity, trough viscosity, and final viscosity. Results provide
insight into functional diversity of sormaize with lines clustering with controls suggesting their
suitability in food, beverage and other niche applications.
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EcoFresh: Developing Bio-Based Coatings for Extended Shelf Life and
Quality in Strawberries

Miss Laura Juliana Pena Lemus?, Prof Andre Drenth?, Professor Elizabeth Aitken?, Dr Lilia Carvalhais?!
'Queensland Alliance for Agriculture and Food Innovation - Centre for Horticultural Science, The
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Biography:

I am in my second year of my master's degree in Agricultural Science where | have been involved in the
Summer Research Project working with Fusarium oxysporum gaining experience conducting DNA
extractions, PCR, and taxonomy identification. Currently, | am involved in the QAAFI group working with
Botrytis cinerea. | have worked as a workshop facilitator identifying plant traits of native flora in The
Andean Grassland Region in Colombia. Focusing on ethnobotanical and ethnopharmacology on native
medicinal flora in grassland ecosystems | compiled a medicinal catalog. For two years | was part of
Research Seedbed participating in field trips, centring on taxonomic and morphological plant traits and
plant material assembly.

The Australian strawberry industry faces significant challenges associated with postharvest losses,
with up to 40% of strawberry spoilage attributed to fungal infections, predominantly Botrytis cinerea
(grey mold) during storage and transport. These losses significantly affect the quality of fruit destined
for export to Thailand, Singapore, and Malaysia, where shelf-life and appearance are critical to
market access and consumer satisfaction. Current control methods rely on chemical treatments,
refrigeration, and specialized packaging, highlighting the need for safer, more sustainable
alternatives.

This study tests the hypothesis that a bio-based edible coating — combining beneficial microbes with
GRAS (Generally Recognised as Safe) antifungal compounds — protects strawberries against fungal
decay and reduces postharvest losses. Lactic acid bacteria are prioritized in the formulation for their
antifungal activity and potential probiotic benefits. The dual-action design aims to reduce
postharvest losses while aligning with consumer demand for natural, chemical-free, and health-
promoting products. The study consists of two main phases: (1) Formulation Development, involving
microbial isolation and screening, selection of compatible GRAS compounds, and construction of the
coating matrix using culture-based techniques, along with DNA extraction, PCR amplification, and
Sanger sequencing of marker genes for microbial identification; and (2) Efficacy Testing, where
candidate formulations are applied to strawberries in controlled glasshouse trials and assessed under
simulated postharvest storage conditions. This approach supports industry efforts to extend shelf
life, minimize waste, and enhance sustainability across the strawberry value chain. Results from the
formulation and efficacy testing will be presented and discussed, demonstrating the potential of
edible microbial coatings to improve postharvest disease management in strawberries without
reliance on synthetic chemicals.
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Precision Meets Perception: Unpacking Farmers’ Behaviour to Accelerate
AgTech Automation Adoption in Australia
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Biography:

Dr Dipika Das is a social scientist with over a decade of experience in research and development,
focusing on human behaviour in agriculture. Her PhD examined the challenges faced by farmers,
emphasising the barriers imposed by social and cultural norms. She has led interdisciplinary research
and community engagement initiatives across South Asia and Australia, aiming to understand and
improve decision-making and participation transforming farming communities.

Agricultural automation is advancing rapidly, offering tools that can improve farm efficiency and
profitability. Yet, many of these technologies are not being widely adopted by farmers. This gap
highlights a key issue: we still know too little about the real-world factors that influence farmers’
decisions to adopt new technologies. Existing research often prioritises technical and economic
aspects of innovation, overlooking the human behavioural dimensions that underpin farmers'
decision-making. This study addresses this gap by applying a behavioural science approach—
specifically the Decomposed Theory of Planned Behaviour (DTPB)—to explore how Australian
farmers perceive and experience the use of automated agricultural technologies.

Using a qualitative design, in-depth interviews were conducted with farmers that adopted
automation tools within their operations. The DTPB framework guided the investigation of key
constructs influencing behavioural intention: attitudinal beliefs (e.g., perceived usefulness, ease of
use, and compatibility), subjective norms (e.g., influence of peers, industry actors, and policy
settings), and perceived behavioural control (e.g., self-efficacy, access to infrastructure and support).

Applying DTPB qualitatively has the benefit of uncovering the depth and complexity of user
motivations and barriers. Rather than measuring fixed variables, this approach captures contextual
and experiential insights shaping how automation is evaluated and integrated into practice.

The study informs more inclusive and responsive technology adoption strategies. It will explore
whether farmers’ experiences point to the value of co-designed solutions, trust-building, peer-led
demonstrations, and supportive policies—examined in relation to their alignment with farmers’
everyday realities and decision-making processes.

By foregrounding farmer voices and lived realities, this research provides actionable insights for
AgTech developers, extension professionals, and policymakers. It highlights how early embedding of
behavioural perspectives in the innovation process promotes more scalable, sustainable, and
equitable adoption pathways in agricultural systems.
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I am Uda (Full name - Anuruddhika Charitha Udayangani Rathnayaka Mudiyanselage) a second year
PhD candidate from the Centre for Nutrition & Food Sciences, Queensland Alliance for Agriculture and
Food Innovation (QAAFI). | commenced my PhD in RQ2-2023 attached to CNAFS-QAAFI and | am a
recipient of the University of Queensland Research Training Tuition Fee Offset and Research Training
Stipend. Currently | am researching on the effect of co-ingestion of strawberry and milk (dairy milk and
plant based dairy milk alternatives) on in vitro bioaccessability and intestinal absorption of selected
strawberry nutrients and phytochemicals.

Plant-based dairy milk alternatives (PBDMAs) have continued to gain popularity in Australia. In 2024,
almond milk emerged as the top choice, with 31% of consumers preferring it, followed by oat milk at
19%. This trend is driven by three major factors: environmental sustainability, farm animal welfare,
and health. With the rising popularity of PBDMAs, many Australians are incorporating them into their
daily diets. Smoothies offer a convenient and tasty way to include nutrient-rich fruits. Strawberries, a
popular smoothie ingredient and economically important fruit in Australia, are rich in nutrients and
bioactive compounds. Although fruit smoothies utilizing PBDMAs are becoming more common, there
is limited information available about their physicochemical features, sensory properties, and
potential interactions between different matrices that affect the bioavailability and bioactivity of
nutrients and bioactive compounds. In an initial study, the critical physicochemical parameters and
sensory attributes of 13 strawberry smoothies were assessed: nine made with PBDMAs, three with
dairy milk (full cream, skim, and light), and one with water as a "milk"-free control. The pH values of
the smoothies varied from 3.81 for the coconut milk smoothie to 5.08 for the soy milk smoothie. The
total soluble solids ranged from 3.13 °Bx (control smoothie) to 10.13 °Bx (oat milk smoothie). Colour
mapping revealed a reduction in lightness (L) and an increase in redness (a) across all smoothies.
Additionally, strawberry smoothies made with full cream dairy milk and soy milk received the highest
overall liking scores from nine panellists (benchtop study). Further studies are planned to determine
the nutritional composition, bioactivity, textural properties, and digestibility, which will ultimately
benefit the food industry, nutritionists, and consumers.
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Dr. Samira Siyamak is a FaBA Research Fellow at the University of Queensland, School of Chemical
Engineering, specialising in plant protein and food extrusion technologies. She holds a PhD in Chemical
Engineering and Technology from UQ, where her doctoral research focused on functional starch-based
hydrogels for wastewater and agricultural applications. Samira's research centres on reactive
extrusion, sustainable food processing, and the development of designer functional foods with
enhanced nutritional properties. She employs advanced analytical techniques to investigate the
physicochemical transformations of food materials during processing. Her work contributes to the
advancement of scalable, clean-label, and health-promoting sustainable food systems.

Food extrusion technology is increasingly recognised as an essential solution for addressing
contemporary challenges in the production of convenient, nutrient-dense, and sustainable food
products, particularly within the context of a growing global population. This study examines the
transformative potential of extrusion as a novel processing technique, emphasising its capacity to
develop designer foods with superior textures, value-added functional ingredients, and alternative
protein sources tailored to evolving consumer demands for health, sustainability, and exceptional
sensory quality.

This work highlights practical implementations of extrusion technology in food engineering, with
particular emphasis on reactive extrusion. Reactive extrusion, which integrates chemical and
enzymatic reactions within the extrusion process, allows precise control over physicochemical
transformations, facilitating the development of innovative food products with enhanced structural
and functional properties.

Our research specifically utilised advanced characterisation techniques, such as rheology and nuclear
magnetic resonance (NMR), to investigate the impact of extrusion processing on the functional
attributes of different food systems, providing critical insights into the relationship between
processing parameters, ingredient characteristics, and the resulting textural, and nutritional
outcomes. This approach underscores the potential of extrusion technology to produce premium
products that align with sustainability and health objectives.

Supported by digital innovations and data-driven optimisation, extrusion technology offers scalable,
efficient, and flexible manufacturing solutions, significantly contributing to waste minimisation and
resource efficiency. Adoption of these advanced practices enables the Australian and global food and
beverage sectors to effectively meet emerging consumer expectations, improve supply chain
traceability, and reinforce their leadership in sustainable and health-focused food systems.
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Dr. Run Zhang is a Senior Research Fellow at the Australian Institute for Bioengineering and
Nanotechnology (AIBN) with joint appointment at the Centre for Nutrition and Food Sciences,
Queensland Alliance for Agriculture and Food Innovation (CNAFS/QAAFI) in The University of
Queensland (UQ). He received his PhD in Analytical Chemistry in 2012, after which he joined Macquarie
University as a Postdoctoral Researcher. In 2013, he was awarded the Macquarie University Research
Fellowship (MQRF) to establish his independent research career in Australia. He relocated to UQ in
2016 as a Research Associate and was subsequently awarded the ARC DECRA in 2017, followed by the
NHMRC Investigator in 2020. Currently, he leads a team of 18 researchers at AIBN-CNAFS/QAAFI in UQ,
focused on developing responsive molecules and nanomaterials for sensing and bioimaging, early
disease detection and treatment, and sustainable food and agricultural applications. Dr. Zhang has
published 183 research papers, with over 9,000 citations and an h-index of 55. He serves as an Editor
for TrAC Trends in Analytical Chemistry and Methods, both published by Elsevier.

The development of new methods for assessing food quality and safety is essential to protecting
public health. While conventional instrument-based techniques, such as chromatography and mass
spectrometry, are widely used, luminescence analysis has emerged as a powerful alternative due to
its high sensitivity, selectivity, and non-destructive nature. In this context, responsive probes
(sensors) have gained increasing attention for their ability to detect target analytes with precision
and reliability.

My research group focuses on developing responsive probe technologies for bioassays [1]. We
recently applied the probes for the luminescence analysis of food samples to ensure food quality and
safety. The responsive probes with unigue luminescence properties can specifically and sensitively
respond to specific analytes and show changes in luminescence signals that can be recorded and
guantified [1]. We have applied these probes to detect residues [2], toxins, and pollutants in various
food matrices, including meat, wine, dried and fresh fruits and milk. Furthermore,, we have also
developed portable test strips incorporating responsive probes, enabling rapid and user-friendly, on-
site food testing where traditional laboratory facilities may not be accessible.

In this presentation, Ishare an overview of our research and highlight the potential of responsive
luminescent probes to improve the sensitivity, selectivity, and accessibility of food quality and safety
monitoring. Our findings aim to contribute to the advancement of next-generation analytical tools
that help safeguard the food we consume.

References

[1]. R. Zhang, J. Yuan, Acc. Chem. Res. 2020, 53, 1316.

[2]. Z.Zhang, H. Zhang, D. Tian, A. Phan, M. Seididamyeh, M. Alanazi, Z. P. Xu, Y. Sultanbawa, R.
Zhang, Coordination Chemistry Reviews, 2024, 498, 215455
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Dr Basem Adel Aly is a professional engineer specialising in the development of robotic solutions for
agricultural and food processing applications. His PhD research focused on tactile perception for
robotic red meat cutting, resulting in three publications in Q1 journals. His work has demonstrated the
potential of tactile sensing to guide robots in responding to the physical properties of meat during
cutting. He is currently working on a project to develop a robotic system that uses tactile perception to
perform red meat cuts.

Red meat is one of the primary sources of protein. However, with a growing global population and
the increasing popularity of plant-based protein alternatives, there is a pressure to produce meat
more efficiently and cost-effectively.

Robotics offer promising solutions to many of the challenges facing the red meat processing industry.
The sector is characterised by a physically demanding work environment, where repetitive and
strenuous tasks are performed near sharp tools—factors that contribute to a high rate of workplace
injuries. Additionally, red meat cutting is a highly skilled task, making it difficult to recruit, train, and
retain qualified operators. Human error can also lead to significant waste, further increasing
operational costs.

However, robotic red meat cutting presents unique challenges. Unlike rigid materials for which
traditional robotic systems are designed, meat is a deformable and highly variable biological material.
This variability undermines many of the assumptions underlying conventional robotic path planning
and control. Vision-based systems also struggle with this task, particularly because many cuts occur
beneath the surface and cannot be tracked visually in real time.

Due to the physically interactive nature of the task and the internal location of many cuts within the
meat carcass, tactile perception has emerged as a promising sensing approach to guide robotic
systems during meat cutting operations. This approach is inspired by skilled manual operators, who
often rely heavily on their sense of touch to follow natural seams between tissues and perform
precise cuts. Translating this tactile capability into robotics requires moving beyond reliance on
numerical force values. Instead, the focus shifts to identifying and discriminating unique trends in
transient sensory data.

This research project aims to develop a robotic system that utilises tactile feedback to guide cutting

trajectories in real-time, enabling accurate and repeatable cuts that mimic the adaptability and skill
of meat operators.
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Dr Olivia Wright is a Senior Lecturer in Nutrition and Dietetics and an Affiliate Senior Research Fellow at
the Queensland Alliance for Agriculture and Food Innovation (QAAFI) at The University of Queensland.
Her research focuses on translating nutrition science into sustainable, equitable, and practical solutions
across clinical care, community health, and food systems. Dr Wright’s work spans the human gut
microbiome, dietary patterns, Indigenous food systems, and sustainable agriculture, with a strong
emphasis on interdisciplinary collaboration and real-world impact. She has led clinical trials and food
systems research projects that address health and sustainability challenges across diverse populations
and works in partnership with Aboriginal and Torres Strait Islander communities to embed Indigenous
knowledges into research and education. Dr Wright is committed to advancing research that improves
human and planetary health, bridging discovery and application across the food—health continuum.

The human gut microbiome plays a pivotal role in health promotion and disease prevention, with
emerging evidence suggesting significant variation in individual responses to dietary interventions.
This scoping review examines how specific dietary patterns, including Mediterranean, plant-based,
and traditional high-fibre diets, differentially impact microbiome composition and function across
diverse populations. This approach was selected due to the broad and evolving nature of the topic.
Studies were identified through systematic searches of CINAHL, Cochrane, Embase, Scopus, Psycinfo,
and Medline, alongside grey literature searches via clinical trial registries to ensure comprehensive
coverage.

Preliminary findings suggest that plant-based diets rich in diverse fibre sources consistently promote
beneficial microbial diversity, with notable increases in beneficial bacteria such as Bifidobacterium
and Lactobacillus species. However, individual responses exhibit considerable heterogeneity
influenced by baseline microbiome composition, geographical location, and cultural dietary practices.
The implications for tropical agriculture and sustainable food systems are substantial. Regional crops
high in resistant starch, polyphenols, and diverse fibre types, including tropical fruits, legumes, and
whole grains, demonstrate efficacy in promoting beneficial microbiome modulation. This creates
strategic opportunities for tropical agricultural systems to transition toward diversified, high-value
production models that enhance both planetary health and human gut health. Our findings highlight
the potential for developing regionally appropriate dietary recommendations that optimise both
microbiome health and environmental sustainability, particularly through reduced reliance on
animal-sourced foods and increased consumption of locally grown, fibre-rich plant foods. These
insights provide a scientific foundation for agricultural policy and food system interventions that
simultaneously address public health challenges, environmental sustainability, and economic
development in tropical regions.
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Dr. Michael Netzel is a Senior Research Fellow at the Centre for Nutrition and Food Sciences, part of
the Queensland Alliance for Agriculture and Food Innovation at The University of Queensland.
Michael is passionate about plant foods, focusing on their nutritional composition, quality, bioactivity,
digestibility, and potential health benefits.

Over 700 anthocyanins have been identified in nature, but only a few are relevant to our diet.
Anthocyanins are water-soluble plant pigments responsible for the bright colours of many fruits and
vegetables. They may also play a significant role as health-promoting food ingredients. Growing
evidence from epidemiological studies and specific clinical trials demonstrates the involvement of
anthocyanin compounds (mono- and diglycosides, as well as acylated forms) in metabolic pathways
and enzyme activities related to cardiovascular diseases, inflammatory processes, type 2 diabetes,
and obesity. Furthermore, their potential effects in delaying or attenuating age-related cognitive
decline are another area of intensive research. The complex interaction between dietary
anthocyanins and the gut microbiome is gaining more attention, given the central role of the gut
microbiome in maintaining health and well-being. Improving the gut microbiota profile may enhance
its degradation activity, facilitating the release of more anthocyanins from plant cell walls. Previous in
vitro digestion studies showed that 60—70% of anthocyanins remain bound to plant cell walls,
reducing their bioaccessibility and bioavailability. Fermentation of anthocyanins/anthocyanin-rich
foods prior to consumption may improve bioaccessibility and bioavailability through better
interaction with the gut microbiota. Encapsulation of anthocyanins to resist severe pH fluctuations
along the gastrointestinal tract may promote digestion and absorption in the most beneficial sections
of the gut. This presentation will provide an update on the current knowledge and understanding of
how anthocyanins and anthocyanin-rich foods may help prevent noncommunicable diseases,
focusing on cognitive function and human brain health. The central role of the human gut
microbiome will also be highlighted.
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High Copra Meal Supplemented with Enzyme in Corn-Animal Protein-Based
Diets fed to Laying Hens affects Egg Production and Fatty Acid Profile.
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Dr. Ashika Devi is a dedicated academic and researcher with expertise in animal feed. Currently, serving
as Assistant Professor at Fiji National University at the College of Agriculture, Fisheries and Forestry.
She is passionate about teaching, research, and contributing to meaningful change through knowledge
and innovation. Dr Ashika has been actively involved in research projects, with a particular focus on
organic poultry feeds with an NGO (Secretariat of the Pacific Community) and collaborative ACIAR
(Australian Centre for International Agricultural Research), ICIPE (International Centre for Insect and
Pest), MOA (Ministry of Agriculture) and FNU (Fiji National University) on Black solider fly, which is a 5
year project. She also plays an active role in supervising Masters and PhD ACIAR sponsored students
and supporting early-career researchers, fostering a collaborative academic environment. Dr. Ashika
has contributed to several academic publications and few conferences and continues to pursue
interdisciplinary research that supports sustainable development goals. She is particularly committed
to capacity building, grant writing, and research. Dr Ashika seeks to deepen regional and international
research collaborations and make impact in animal science especially nutritional aspects and feed
evaluation.

This study investigated the effect of enzyme supplementation of copra meal in corn-animal protein-
based diets on egg production and fatty acid composition in laying hens. A total of 144, 20-week-old
Shaver Brown point of lay pullets were allocated to 8 diets, 2 controls (no copra meal) with and
without enzyme and 6 diets containing copra meal at 15, 30 and 45% with and without enzyme. The
experiment was laid as a factorial arrangement (4 copra mealx2 enzyme) in completely randomised
design with 3 replicates of 6 birds each per cage for laying hens.

The results showed that Monounsaturated fatty acid of the egg increased on all copra meal diets,
saturated fatty acids increased on 45% copra meal and enzyme supplementation reduced this, but
interaction had no effect on poly-unsaturated fatty acids. In the main effects, higher egg shape index
and deeper yolk colour were observed on 45% copra meal diet. Inclusion of copra meal at 45%
increased saturated and monounsaturated fatty acid of the egg but copra meal level had no effect on
polyunsaturated fatty acid. Enzyme supplementation had no effect on egg parameters reduced
saturated fatty acid, increased monounsaturated fatty acid without affecting polyunsaturated fatty
acid. In corn-animal protein-based diets, copra meal can be included in laying hens' diets at 45%
without compromising egg production and quality.
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Synne H. Roesten is a food scientist with a strong passion for the development of innovative food
ingredients that support sustainable food systems. Synne is currently pursuing a PhD at the University
of Queensland, with research focused on advancing the utilization of seaweeds as novel and
sustainable food ingredient.

As the global population grows and consumers demand for sustainable, nutrition and diverse food
options increased, seaweed presents a compelling opportunity to transform future food systems.
Rich in essential macro- and micro-nutrients, including proteins and essential minerals and vitamins,
seaweed offers a low-impact, highly nutritious alternative. In addition, seaweed cultivation requires
no fresh water, arable land, or synthetic inputs, making it an environmentally responsible solution.
Despite its benefits, seaweed remains underutilized in the global food supply, currently contributing
to less than 1% with limited integration into Western diets.

This project aims to harness the full nutritional potential of seaweed through innovative food
ingredient development. Specifically, using novel extraction methods to extract proteins, minerals,
and B-complex vitamins from seaweeds. The extracted proteins will be used as a natural wall
material to encapsulate these valuable micronutrients, resulting in a novel fortified seaweed-based
ingredient suitable for inclusion in future food applications. This encapsulation approach served
multiple purposes: it stabilized sensitive nutrients, enhanced their bioavailability, and created a
multifunctional ingredient that can be incorporated into a wide range of food products. By utilizing
seaweed in this integrated and sustainable way, the project supports both Australian and global
efforts to advance innovative, environmentally responsible food manufacturing while expanding
consumer choice and dietary diversity.

This research contributes to the development of fortified foods that are not only sustainable but also

nutritionally robust, addressing key priorities in future food innovation. Preliminary results from
extraction of nutrients from Australian seaweed to be presented at conference.
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Collin Gereniu is a PhD student at the Centre for Nutrition and Food Science, part of the Queensland
Alliance for Agriculture and Food Innovation (QAAFI) at the University of Queensland. He previously
served as a lecturer in Food Science at the Faculty of Agriculture, Fisheries, and Forestry at the Solomon
Islands National University.

Collin also worked as a Marine Conservation Practitioner with the Nature Conservancy’s Solomon
Islands field office and as a project officer with the Foundations of the Peoples of the South Pacific
International in the Solomon Islands. In his most recent role, Collin led a team of food science and food
processing practitioners to develop a national standard module for fish handling and preservation in
the Solomon Islands.

His team collaborated with the Forum Fisheries Agency (FFA) to conduct several capacity-building
training sessions on fish handling and preservation for participants in the Solomon Islands and across
the South Pacific region. Collin holds a Bachelor of Science in Marine Science from the University of the
South Pacific (USP) in Fiji and a master’s in food engineering from Pukyong National University (PKNU)
in South Korea. His master's research focused on the extraction of kappa carrageenan and associated
bioactive compounds from the red seaweed Kappaphycus alvarezii, resulting in publications in two
reputable international peer-reviewed journals. His current research involves extracting bioactive
compounds from tuna by-products, with the potential to fortify fish-based food mediums and enhance
their nutritional quality.

Economic gains from the abundant tuna resources in the Pacific region are quite impressive.
However, their contribution to food security and the widespread reduction of non-communicable
diseases among rural coastal communities has yet to be fully realized. Although fish serves as the
primary source of animal protein for these communities, they frequently face preservation
challenges, particularly in areas with limited access to ice and electricity. This lack of storage options
can lead to significant protein insecurity, especially during natural disasters. This situation highlights
the need for a simple yet modern preservation method to prevent fish wastage when surplus catches
cannot be immediately consumed.

Raw-packed tuna bottling is a straightforward technology that enables the production of fresh
bottled tuna, potentially addressing food security, livelihoods, and essential nutritional needs for
Pacific Island communities. While this process can be conducted on a small scale at home, it is crucial
to follow standard sanitary processing requirements to ensure the product remains safe for human
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consumption. Additionally, it is important to explore efficient ways to utilize the by-products from
the filleting process to enhance the nutritional value of the bottled tuna.

This study aims to conduct practical trials to determine which key ingredients can be extracted from
tuna by-products to fortify the white meat in bottled tuna to improve its nutritional quality.
Complete safety and nutritional assessments will be carried out to ensure product safety and quality,
as well as to establish the recommended ingredient levels. This research is essential for identifying
optimal processing conditions to produce high-quality bottled tuna products. The final product will

undergo sensory analysis, with the goal of replicating the technology to communities across the
Pacific region.
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Dr. Margaret Jewell is an Agricultural Scientist with a dynamic career spanning food supply chain
sustainability, agricultural consulting, R&D investment, and industry leadership. With expertise in
sustainable agriculture, climate change mitigation, and circular bioeconomy, she has worked across
diverse sectors, bridging the gap between industry, government, and research to drive innovation and
impactful change.

Margaret’s work often intersects with land use, conservation, and food security, where she has
successfully navigated complex challenges to promote low-emission food production, biodiversity
preservation, and resilient supply chains. She excels at facilitating cross-sector collaboration, ensuring
that sustainability solutions are both science-driven and commercially viable.

Currently, Margaret leads WRAP’s Food Programme in the Asia Pacific Region, shaping strategies for
food waste reduction, resource efficiency, and sustainable food systems. She also holds Board Director
roles with Ag Institute Australia and Seafood Industry Australia (People and Culture Branch) and serves
as a member of the UN FAO Technical Advisory Group on Circular Bioeconomy. A passionate advocate
for nutrition equity, waste minimisation, and thriving agricultural industries, Margaret is committed to
shaping the future of sustainable food systems at both national and global levels. Through her
leadership, strategic insight, and mentoring, she continues to inspire the next generation of
sustainability professionals in agriculture and beyond.

Food loss and waste (FLW) accounts for ~30% of global food production and ~10% of GHG (GHG)
emissions. Addressing FLW inefficiencies is critical to achieving food security and climate goals. WRAP
(Waste and Resources Action Programme) is a global NGO partnering with governments, private
industry, and researchers to drive applied research and collaborative action.

This research synthesises outcomes (2018-2024) from WRAP’s Global Food Pact Network, a coalition
of 11 national and sectoral voluntary agreements mobilising businesses, governments, and
communities to deliver evidence-based action across global food chains, including in the UK,
Australia, and Indonesia. In the UK, 300 businesses have joined the Food Waste Reduction Roadmap;
those reporting annually reduced edible food waste per tonne by 48%, avoided 7 Mt CO2-e, and
saved 385 million litres of water. The Network supports harmonised measurement, target setting,
policy alignment and knowledge exchange across diverse geographies and supply chains. To address
post-harvest loss (~1.2 billion tonnes/year of global FLW annually; 2.2 Gt CO,-e), WRAP partnered
with 34 farms and 9 supply chain businesses to assess causes, quantify surplus and waste, and pilot
advisory and farm-level interventions. This generated comparative datasets, improved advisor
capacity, and identified systemic opportunities for reducing loss.
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To address measurement, WRAP partnered with businesses, governments, and academics to develop
protocols for scope 3 emissions accounting based on GHG Protocol. In 2024, WRAP’s approach was
formally recognised by the UK Food Data Transparency Partnership as the definitive scope 3
measurement and reporting protocol for UK food and drink companies. Global food pacts are now
adapting WRAP’s approach to their own unique systems, supporting national inventory
improvement, and enabling mitigation strategy measurement and reporting. WRAP’s Food Pact
model successfully demonstrates how voluntary, data-driven, collaborative, practical application of
scientific research can achieve measurable impact in pursuit of global climate and sustainability
goals.
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My name is Richard Quarm Mensah, a PhD student at Queensland University of Technology, Australia,
where | am specializing in biomass valorisation and bioprocess engineering. | obtained my Master of
Science degree in Biotechnology from Kasetsart University, Thailand. | have published research on the
production of xylooligosaccharides from sugarcane biomass, extraction of bioactive compounds from
medicinal plants; and the versatility of mixed lignocellulose feedstocks for biofuel production. My
current research focuses on value addition to food wastes, contributing to sustainability and food
security initiatives. My work aligns with TropAg's emphasis on future foods, growing agriculture,
climate solutions, and sustainable practices.

Global and economic growth, along with changes in food production and consumption patterns have
significantly increased agrifood waste (AFW) generation. AFW such as Shiraz grape (SGP),
Chardonnay grape (CGP), and apple (AP) pomaces contain beneficial components (e.g., dietary fibre,
carbohydrates, polyphenols, and pectin) with significant biological activities, despite their minimal
economic or carbon abatement value. The high moisture content (i.e., 50 — 85 %) of grape and apple
pomace makes them susceptible to microbial growth. Microbial action can be positive or negative
depending on the application. Therefore, a better understanding is needed regarding how microbial
activity correlates with nutritional and bioactive changes when developing comprehensive
biorefinery systems for AFW. This study examined how microbial growth impacts polyphenols, pectin
content, and antioxidant activity in grape and apple pomaces. Techniques used in this study include
gravimetric analysis, spectrophotometry, and high-performance chromatography. The results
indicate that increased microbial growth corresponds to decrease in polyphenolic content, and
antioxidant capacity, but not pectin yield. Both grape and apple pomaces recorded an increase in
pectin content after a week of microbial action. The microbial decomposition of polyphenols and
antioxidant activity follows first-order kinetics. Shiraz grape pomace degrades faster, followed by
Chardonnay grape and apple pomaces. The rate of polyphenol decomposition for SGP, CGP, and AP
were -0.0055 h-1, -0.0030 h-1, and AP -0.0008 h-1, respectively. Consequently, these rates of
polyphenol degradation translate into 92 %, 90 %, and 82 % reduction in antioxidant capacity. Thus,
to ensure effective and sustainable utilisation of grape and apple pomaces, preserving microbially
liable nutrients, and bioactive compounds is essential. This could be achievable through a
sequentially optimised dehydration method.
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Innovative Functional Food Ingredients from Agricultural Residues and Food
Processing Waste

Prof Zhanying Zhang?
1School of Mechanical, Medical and Process Engineering, Centre for Agriculture and the Bioeconomy,
Queensland University of Technology, Brisbane, Australia
09. Solutions for a Sustainable Future: Reducing Waste and Enhancing Food Security, Future Foods,
Meeting Rooms 6-7, November 13, 2025, 2:15 PM - 3:45 PM

Biography:

Dr Zhanying Zhang is a Professor of Bioprocess Engineering at the School of Mechanical, Medical and
Process Engineering (MMPE), and the Centre for Agriculture and the Bioeconomy (CAB) at QUT. His
primary research area focuses on bioprocessing and biorefining, with an emphasis on converting low-
value agricultural biomass and food processing waste into sustainable high-value products. Early in his
career, Prof Zhang developed solvent-based biomass pretreatment and processing technologies to
convert agricultural biomass, such as sugarcane fibres, into fermentable sugars for biofuels and
biochemicals. Additionally, he pioneered technologies for processing municipal wastes, including sludge
and textile waste, to facilitate resource recovery and the creation of value-added products. His textile
processing and resource recovery technology has been commercialised by an industry partner. Prof.
Zhang’s current research focuses on producing high-value functional food ingredients (dietary fibers,
phenolic antioxidants, etc.) and high-value functional materials (nanocellulose, biosilica, biomass-
derived hard carbon anodes, biomass-derived SiOx-carbon anodes, etc). His work in both functional
food ingredients and battery anode materials receives strong support from industry partners.

Agricultural residues and food processing waste, such as sugarcane fibres, grape pomace and
brewery spent grain, are abundant, low-cost bioresource for producing functional food ingredients.
Prof Zhanying Zhang and his team at the Queensland University of Technology are dedicated to
developing advanced biomass processing and biorefinery technologies for converting low-value
agricultural residues and food processing waste into high-value functional food ingredients. In this
presentation, Prof Zhang will share their research progress and achievements in this field, with a
focus on the production of polyphenols, nanomaterials, and dietary fibres for various functional food
applications.
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Curving GHG emissions by implementing the Horticulture Sector Action Plan
(Hort SAP) for food waste reduction

Prof Delwar Akbar?, Professor Hurriyet Babacan?, Dr. Azad Rahman?, Ms. Margaret Marty*
CQuUniversity, Rockhampton, Australia
09. Solutions for a Sustainable Future: Reducing Waste and Enhancing Food Security, Future Foods,
Meeting Rooms 6-7, November 13, 2025, 2:15 PM - 3:45 PM

Biography:

Professor Delwar Akbar is a prominent leader in regional economies and agricultural value chain
research in Australia and the Pacific region. He has dedicated his career to enhancing productivity and
sustainability within agriculture and rural industries. Prof. Akbar has successfully secured 83 research
and consultancy projects, generating over S16 million in research funding as either a Chief/Associate
Investigator or Project Leader. Recently, he has focused on developing and testing collaborative
business models aimed at strengthening rural economic dynamics, supply chains, and international
trade. Throughout his academic journey, he has published 174 refereed papers, book chapters, and
project reports. He has supervised the completion of 15 research higher degree students' PhD, Master
by Research, and Grad Certificate in Research degrees. Currently, he is also overseeing nine PhD
candidates and two Master by Research students. Prof. Akbar previously served as the president of the
Australia New Zealand Regional Science Association International (ANZRSAI) and is now the Vice-
President of PRSCO/RSAI-Pacific Rim Area.

Although the horticulture sector ranks third in value among Australia's agricultural industries,
contributing 17%, it is responsible for around 50% of the nation’s total food waste. Nationally,
Australia loses approximately 24% of fruits and vegetables at the production stage, 11% during
processing and packing, and another 11% between post-processing and retail. While the agricultural
sector overall contributes 16—18% of the country's greenhouse gas emissions, horticulture accounts
for just 1% of this total, due to its relatively smaller land footprint. However, horticulture—
particularly vegetable production—tends to have a higher environmental impact per hectare due to
its intensive production methods and cooling facilities, and significant fertiliser usage.

This paper outlines the processes and roadmap involved in implementing the Hort SAP actions,
demonstrating how targeted interventions can reduce greenhouse gas emissions across different
stages of the horticulture supply chain. A concurrent mixed-methods approach was used to develop
the action plan and an implementation road map, leading to the creation of strategies aimed at
cutting horticulture food waste by up to 50%. Active engagement and long-term commitment from
horticultural businesses, the food rescue sector, not-for-profit organisations, and all levels of
government are critical to ensuring the effective implementation and scalability of the proposed
solutions. Building strong partnerships and fostering shared accountability among stakeholders will
be essential to achieving the waste reduction targets, reduce GHG emission and driving economic
benefits for Australia's horticultural sector
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Estimating the gross domestic product losses due to externalities of the

Australian food system
Dr Fentahun Abebe?, Dr Maartje Sevenster?, Dr Cecile Godde?, Dr Peggy Schrobback?

1CSIRO, Australia09. Solutions for a Sustainable Future: Reducing Waste and Enhancing Food Security,
Future Foods, Meeting Rooms 6-7, November 13, 2025, 2:15 PM - 3:45 PM

Biography:

I am a Postdoctoral Fellow at CSIRO. | have wide research experience in agricultural technology
adoption, climate change adaptation, and econometrics analysis. My research interests include
agricultural economics, environmental economics, natural resource management, and big data
analysis.

Australia produces a large range of agricultural commodities such as livestock, horticulture, grains,
and fibre. Agriculture and food sectors’ value added to the Australian GDP was approximately 168
billion dollars. However, production, distribution and consumption of agricultural commodities
generate environmental, social and health external costs. External costs occur when the action of one
economic agent has an uncounted effect on other parties who do not directly engage in the
economic activities or transactions. A few studies of global scope have estimated the external cost of
Australia’s food system in monetary terms using global datasets. However, these studies didn’t
consider detailed characteristics of the Australian food system in terms of climatic conditions,
geography, land use, and agricultural practices (e.g., fertiliser use, livestock stocking rate). By
combining different datasets specific to Australian contexts and the Shadow Prices of Impact
Quantities for Food Systems marginal cost model (SPIQ-FS), this research aims to improve existing
external cost estimates for the Australian food system by finetuning impact quantity data where
possible. Our analysis provides a refined external cost estimate. These costs adversely affect food
systems’ potential to deliver ecologically sustainable, economically efficient and affordable, socially
just, and healthy food. The findings of this study offer a quantification of external costs and an
indication of market failure. Policy recommendations of how the government could address these
external costs are provided and discussed, e.g., taxes and subsidies, awareness creation, educational
campaigns, among others.

Keywords: food system, external cost, externalities, Australia
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AutoFish: Advancing Sustainable Aquaculture through Automated
Morphometric Analysis

Dr Alzayat Saleh?, Prof Dean Jerry?, Prof Mostafa Rahimi Azghadi

1James Cook University, College of Science and Eng, Jcu, Australia
10. Smart Aquaculture: Genomics, Innovation and Regional Development, Growing Agriculture,
Meeting Rooms 4-5, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Professor Mostafa Rahimi Azghadi is an electronics and computer engineer at James Cook University
(JCU), where he leads innovative research at the intersection of artificial intelligence, remote sensing,
and sustainable agriculture. As the deputy director of JCU’s Agriculture Technology and Adoption
Centre (AgTAC) and the ARC Training Centre in Plant Biosecurity, he plays a leading role in developing
Al-driven tools that support climate-resilient farming practices.

Professor Azghadi’s current work spans a range of Al applications in agriculture and aquaculture, with
a strong focus on enabling smarter, more sustainable production systems. His research includes
scalable, non-invasive diagnostics for crop and aquatic animal health, precision spraying to reduce
chemical usage, and remote sensing tools to monitor environmental and biological conditions at scale.
Across these projects, his goal is to enhance disease management, optimise resource use, and support
climate-resilient practices across tropical and regional industries.

A globally recognised Al researcher, Professor Azghadi ranks in the top 2% of highly cited scientists in
Electrical and Electronic Engineering and has secured S20M in competitive research funding. He is also
the Al lead for the ARC Research Hub in Aquaculture, demonstrating his commitment to cross-sector
applications of Al for environmental and economic impact. Mostafa collaborates closely with industry
and government, ensuring that his research addresses real-world challenges in climate adaptation,
food security, and ecosystem resilience. His work has featured in national media and continues to raise
the profile of digital agriculture and aquaculture in northern Australia and beyond.

Aquaculture presents a sustainable solution to meet growing global protein demands, helping to
alleviate pressure on wild fisheries while offering a lower carbon footprint compared to terrestrial
livestock. However, aquaculture products are often treated as bulk commodities, leading to the loss
of valuable morphometric data that could support selective breeding, grading, and growth
monitoring for more sustainable production.

The large-scale collection of such data is hindered by traditional assessment methods, which are
labour-intensive, prone to error, and stressful for aquatic animals. These limitations contribute to
inefficient resource use, excessive feed waste, and potentially higher mortality rates. To overcome
these challenges, we developed AutoFish, a deep learning-based framework for automated
phenotyping of commercially important aquaculture species, including black tiger prawn,
barramundi, and grouper.

AutoFish leverages advanced computer vision and convolutional neural networks (CNNs) to enable

rapid, non-invasive morphometric analysis using images and videos of aquaculture animals. The

system integrates two novel architectures tailored to specific species: (1) a Kronecker product-based
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feature extraction module designed for prawns, which achieves a mean absolute error (MAE) of 0.63
g in weight prediction. Principal Component Analysis of the extracted morphometric traits further
reveals underlying phenotypic variations, offering valuable insights for genetic and ecological studies
in prawn populations. (2) A lightweight Mobile Fish Landmark Detection network (MFLD-net)
developed for barramundi, which delivers comparable accuracy to traditional CNNs such as U-Net
while requiring 47 times fewer parameters.

Designed for deployment on resource-constrained platforms, AutoFish ensures low energy
consumption, enhancing scalability across remote production systems suitable for aquaculture farms.
By supplanting inefficient, invasive techniques with robust, automated data acquisition, AutoFish
enhances resource stewardship, biodiversity conservation, and climate resilience. This framework
represents a scalable, innovative solution for sustainable tropical aquaculture, aligning with global
imperatives for ecological sustainability and adaptive food systems.
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Exploring Opportunities for First Nations Aquaculture in Queensland

Dr Luke Dutney?!
!Department Of Primary Industries and Fisheries, Woorim, Australia
10. Smart Aquaculture: Genomics, Innovation and Regional Development, Growing Agriculture,
Meeting Rooms 4-5, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Luke Dutney is a Senior Extension Officer (Aquaculture) with the Department of Primary Industries (DPI)
Queensland. Working across Queensland’s aquaculture sectors, he helps foster the development of a
sustainable and innovative industry. Luke collaborates with a wide range of stakeholders, including
regional businesses, remote communities, and First Nations groups, to drive industry growth, build
capacity, and support community-led opportunities. Through the Deadly Aquaculture project and other
initiatives, he has played a key role in in building strong partnerships and delivering on-ground support
to help transform community-led aquaculture ideas into successful enterprises.

The Department of Primary Industries (DPI) is supporting the growth of Queensland’s aquaculture
industry to energise regional communities and provide environmentally sustainable seafood for both
domestic consumption and export markets. The industry is well-positioned to deliver economic
benefits and direct employment opportunities to regional, Indigenous, and remote communities
through a diverse range of high-value ventures.

Many Indigenous communities have expressed interest in developing aquaculture enterprises that
create jobs on Country. Aquaculture presents an opportunity for community-led economic
development by leveraging regional sea Country assets, local knowledge and skills, and the potential
to supply high-value, culturally unique products.

Through the Queensland Aquaculture Transformation Program, the Deadly Aquaculture project has
been working to turn these business ideas into reality by delivering on-ground extension services
tailored to First Nations communities. While the project has encountered a range of challenges, it has
successfully established strong working relationships with First Nations communities and business
operators across Queensland.
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Rational Use of Antimicrobials and Resistance Profiles of Bacterial Isolates
from Trey Roh, Striped Snakehead Fish (Channa Striata) in Cambodia

Ms Vouchsim Kong?, Dr Vutey Venn?, Mr Seyha Duk3, Mr Samuth Sum?, Dr Rebbecca Wilcox>,
Professor Colin Reginald Wilks®
!Department of Agro-Industry, Ministry of Agriculture, Forestry and Fisheries, Chamkarmon,
Cambodia, *General Directorate of Animal Health and Production, Ministry of Agriculture, Forestry
and Fisheries, Meanchey, Cambodia, 3Faculty of Agro-Industry, Royal University of Agriculture,
Dangkor, Cambodia, *Department of Hazardous Substances and Management, Ministry of
Environment, Chamkarmon, Cambodia, >Melbourne Veterinary School, University of Melbourne,
Melbourne, Australia

10. Smart Aquaculture: Genomics, Innovation and Regional Development, Growing Agriculture,

Meeting Rooms 4-5, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Mrs. Vouchsim Kong has considerably more than ten-year experience in research and development and
several capacities with community and stakeholder engagement in transferring technologies, teaching
and capacity building, developing training manual and guideline, planning strategy and advocacy. With
her leadership, management skills and effective communication, she has led projects and team members
to undertake research with significant impacts in community engagement and livelihood improvement.

Most of her research covered food security and nutrition, one health (food safety and antimicrobial
resistance or AMR), and agricultural value chain of cashew nut, cassava, mango, pepper, and vegetables
with agricultural cooperatives and agro-enterprises. She has coordinated nutrition and welfare project
to develop the nutrition promotion programs through establishment and operation of nutrition
counselling rooms, nutrition, and welfare centre, facilitating survey and training, and conducting M&E.
Additionally, she has joint AMR Technical Working Group of the Ministry of Agriculture, Forestry and
Fisheries (TWG-MAFF) to support the development of multi-sectorial action plan on antimicrobial
resistance in Cambodia 2019-2023, and a focal point to support the establishment of Strategic
Development Plan for Cambodian Agro-Industries 2019-2030. These experiences have sharpened her
capacity on working and coordinating with public, private sector, and development partners.

Vouchsim obtained a MSc in Food Science from the University of Melbourne, Australia in 2017; an
exchange MSc in Safety in the Food Chain from the University of Natural Resources and Life Sciences,
Austria in 2014, a BA in English Language from the Institute of Foreign Languages, Cambodia in 2012,
and a BSc in Agro-Industry from the Royal University of Agriculture, Cambodia in 2011. She has been
awarded a Mery!l Williams Fellowship (Cohort 1) by the Australian Centre for International Agricultural
Research (ACIAR), a women’s leadership program to support women in agricultural research and
development, and now she is a mentor of MWEF fellowship.

The research was conducted to understand on Knowledge, Attitude and Practice (KAP) on
antimicrobial use (AMU) of smallholder farmers; characterize the bacterial profile of Vibrio and
Aeromonas species, and test for antimicrobial resistance (AMR) in isolates by using antimicrobial
susceptibility testing (AST). 30 farmers were questioned through the structured face-to-face
interview. 150 Striped Snakeheads were collected to isolate Vibrio spp. and Aeromonas spp. and
tested for AMR in six antibiotics by using AST. The data were calculated by using descriptive statistics
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to characterize the bacterial profile and the distribution of inhibition zones (clinical breakpoints)
followed by the guidelines of Clinical and Laboratory Standards Institute.

The results of KAP found that the farmers' knowledge of antibiotics was relatively poor. 50% (n=15)
of the farmers knew what antibiotics were, but they did not know the term antimicrobials, and they
were not clear on how to use the antibiotics. In terms of attitude, none of the farmers knew about
the AMR and they could not explain the term correctly. The farmers did not have any concerns about
AMR, nor did they think about whether they were using antibiotics properly. In addition to practice,
their fish had ever received the antibiotics, and they purchased antibiotics from neighbouring farmer,
agriculture inputs store, and pharmacy. The laboratory results found that Vibrio spp. was resistant to
Amoxicillin 60% (n=24/40), Ampicillin (92%), Streptomycin (55%), Oxytetracycline (10%), Tetracycline
(10%), and Sulfamethoxazole (15%). The Aeromonas spp. was resistant to Amoxicillin 61% (n=22/36),
Ampicillin (94%), Streptomycin (47%), Oxytetracycline (3%), Tetracycline (3%), and Sulfamethoxazole
(28%). The findings from this research form the baseline to inform future interventions. It is
recommended that it is necessary to improve access to fish consultants, government, and private
veterinary services for farmers due to farmers’ limited knowledge on antibiotics and improper use of
antibiotics.
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Virtual Broodstock, Real Results: Genomic Digital Twins to Optimise
Aquaculture Breeding and Management of Individual Enterprises — A Test
Case Using Barramundi (Lates calcarifer)

Ms Jessica Hintzsche'?, Dr Christie Warburton?, Prof Kyall Zenger?3, Dr Owen Powell', Dr Paul
Harrison?#, Dr Holly Cate?#, Prof Dean Jerry??3, Professor Ben Hayes'?>
1QAAFI, St Lucia, Australia, 2Supercharging Tropical Aquaculture through Genetic Solutions,
Townsville, Australia, 3James Cook University, Townsville, Australia, *Mainstream Aquaculture Group,
Werribee, Australia, °Zero Net Emissions for Agriculture CRC, St Lucia, Australia
10. Smart Aquaculture: Genomics, Innovation and Regional Development, Growing Agriculture,
Meeting Rooms 4-5, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Jessica Hintzsche is a PhD candidate specialising in quantitative genetics and aquaculture breeding. Her
research focuses on the development of digital twins—computational models that simulate genetic
inheritance—to fine-tune breeding strategies in aquaculture species. By incorporating species-specific
genomic features, such as sex-specific recombination rates and linkage maps, her work aims to
optimise selection decisions that balance long-term genetic gain with inbreeding control. Jessica’s
research contributes to more sustainable and efficient breeding programs, particularly in high-value
aquaculture species like barramundi.

Barramundi (Lates calcarifer) is an iconic Australian species, farmed across the entire mainland
continent. In Queensland, it is the second largest aquaculture product by production volume. As
aquaculture overtakes wild-caught fisheries as the dominant source of aquatic protein, the demand
for barramundi—and other species—continues to outpace supply. Therefore, we need smarter and
more efficient breeding programs that simultaneously improve productivity, animal welfare, and
profitability. However, aquaculture systems are highly diverse, varying by species, environment, and
enterprise. As a result, breeding and management strategies must be tailored to suit the unique
requirements of each production system.

One emerging solution is the development of genomic digital twins— virtual replicas of real-world
breeding enterprises. These models simulate genetic inheritance across generations using actual
genotypes, real recombination maps, and breeding structures. Digital twins can account for biological
nuances such as sequential hermaphroditism and mass spawning, making them useful tools for
species like barramundi (Lates calcarifer). By capturing the genetic makeup of all broodstock, digital
twins can simulate gamete formation, progeny generation, and the cumulative effects of breeding
over time, allowing researchers and producers to overlay management practices and selection
strategies onto the virtual farm to assess their long-term impacts. Metrics such as genetic gain and
inbreeding accumulation can be tracked and compared across scenarios, enabling risk assessments
prior to real-world implementation. Here, we explore the use of a genomic digital twin to model a
commercial barramundi production system. To simulate this species’ biology more accurately, we
incorporate sex-specific linkage maps that capture how chromosomal transmission shifts when
individuals transition between sexes. We demonstrate how integrating species-specific biology,
different selection schemes, and management interventions influence genetic outcomes. Genomic
digital twins offer a customizable platform to design breeding programs that optimise performance
while safeguarding genetic diversity across the aquaculture industry.
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A SWOT analysis and review of the freshwater prawn aquaculture industry
of Fiji.

Mr Ratu Inoke Nakalevu'?, Dr. Rajesh Prasad'?, Prof Jesmond Sammut??3, Prof Takao Yoshimatsu®#
tUniversity of the South Pacific, Suva, Fiji, 2Australian Centre for International Agricultural Research
(ACIAR) PASS Programme, Suva, Fiji, 3University of New South Wales, Sydney, Australia, *Japan
International Cooperation Agency, Japan
10. Smart Aquaculture: Genomics, Innovation and Regional Development, Growing Agriculture,
Meeting Rooms 4-5, November 11, 2025, 11:00 AM - 12:30 PM

Biography:

Ratu Inoke Nakalevu is enrolled in the Master of Science, Marine Science programme at the University
of the South Pacific, where his research focuses on the freshwater prawn aquaculture industry of Fiji.
His work on the project involves business analysis models such as the SWOT (Strength, Weaknesses,
Opportunities and Threats) analysis and PEEST (Political, Environmental, Economic, Social and
Technical) analysis that will determine the status, challenges, and potential for development of the
industry.

Inoke holds a Bachelor's Degree in Marine Science from the University of the South Pacific and he is
currently a recipient of the Australia’s Centre for International Agricultural Research (ACIAR) Pacific
Agriculture Scholarships and Support Program (PASS). He has a strong interest in boosting the growth
of Fiji’s aquaculture industry to ensure food security, alleviate pressure on wild fish stocks and
increasingly contribute to the country’s economy through all social levels. He hopes to connect with
researchers and experts in related fields of agriculture and gain expert level insights on his research.

In Fiji, the natural stocks of freshwater prawn (Macrobrachium lar) are being depleted and the rate of
growth of giant freshwater prawn (Macrobrachium rosenbergii) aquaculture has shown little
progress, at times remaining stagnant and even showing signs of decline. Fiji has a 50-year history of
freshwater prawn aquaculture, and it cannot meet the demand for freshwater prawn locally.
Informed decision making at all levels is needed for the growth of the industry, as such, this study
aims to determine the status, challenges and potential for growth of the industry.

This study undertakes a PEEST (policy, economic, environmental, social, and technical) review to add
depth to a SWOT (strength, weaknesses, opportunities and threats) analysis of which its outcomes
will determine strategies that will contribute to the growth of the industry. Fiji now has 4-year
national Aquaculture Development Plan with a vision of boosting production of cultured species
including giant freshwater prawn (Macrobrachium rosenbergii), with strategies such as public private
partnership and the establishment of a training centre for its officers. The main issue found in the
PEEST review and SWOT analysis is the need for a constant supply of PLs (post larvae). The
government did not privatise the industry like its original plans were for freshwater prawn
aquaculture, so the industry is highly dependent on the government's efforts. Smallholder freshwater
prawn farmers cannot survive on the inconsistency of PL supply, leading to a very low number of
farmers. Fiji’s aquaculture industry needs to get to a stage where it can thrive with little reliance on
the government, and the aquaculture development plan is a step in that direction. We argue that
despite the range of influences, political influence has been the main contributing factor to the
industry’s past and current statuses.
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Effect of Cover Crops on Soil Temperature During Cotton Establishment
Under Rainfed Conditions of Northern Territory

Dr Edward Mwando'?, Dr Andrew Portman?, Mr Patrick DI, Mrs Kae Wegman?, Miss Staci Stanley?,
Miss Katie Gamble!, Mr Simon Ong?', Mr Peter Shotton*
!Department of Agriculture and Fisheries, Katherine Research Station, Katherine, NT 0850, Australia,
Katherine Research Station, Australia, 2Research Institute for Northern Agriculture, Faculty of Science
and Technology, Charles Darwin University, Darwin, NT 0810, Australia, Darwin, Australia
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Biography:

Edward Mwando is an expert in the field of Agricultural Sciences with extensive experience in research,
management, extension and academia, and whose contributions span across several areas including
agronomy, horticulture, strategic management, farming system, breeding, and crop genetics,
particularly focusing on biotic and abiotic stress tolerance in grain and field crops. Mwando has
extensive experience in industry-oriented, applied research, and serves as the Cropping Group Leader
for Australia’s Northern Territory government.

In this role, he has spearheaded numerous research projects aimed at addressing real-world challenges
faced by the agricultural sector in the unique tropical climate. He works on multiple crops which are
important to establish the local broadacre cropping industry, including cotton, hemp, sesame,
sorghum, and peanut, and has made a significant impact in the field.

As a Senior Research Scientist, he works with a team of researchers, to sustainably implement research,
development, and extension to increase broadacre productivity and profitability. His research initiatives
address key agricultural challenges and pioneers to develop high-value crops as cornerstone crops.
Edward’s role of supervising PhD students and collaborating with regional universities highlights his
commitment to advancing agricultural science, mentoring the next generation of researchers, and
contributing to their academic and professional development.

Mwando actively engages in research that drives new knowledge and technological advancements in
agriculture by serving the local industry through organizing farmers' field days and agricultural shows.
His contribution is significant to enhancing the productivity and sustainability of the agricultural sector,
ensuring its growth and resilience. His work not only supports local farmers and boosts the regional
economy but also contributes to positioning Australia at the forefront of agricultural innovation
globally.

The Northern Territory (NT) cotton industry is unique in Australia, as it is rain-fed, but it experiences
poor establishment, which hinders its potential. High soil temperature is among the issues affecting
cotton establishment and can be addressed by cover crops, which potentially improve soil
microclimate.

Cotton planting in the Douglas Daly and Katherine regions lasts for ~8 weeks over a monsoon season
starting in December and its establishment is constrained by high soil temperatures and variable
rainfall.
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This study determines if cover cropping options can lower soil temperature and improving cotton
establishment. It investigates the impact of Sunn hemp (Crotalaria juncea), Japanese millet
(Echinochloa esculenta), and Natural regrowth on soil temperature and cotton establishment on 2
research and 2 commercial farms.

Before planting of cotton, cover crops biomasses were taken and data loggers installed to monitor
temperatures at soil surface and seed level (*25mm depth). Cotton establishment and survival was
counted starting 6 days after planting, then weekly for 5 weeks.

Diurnal temperature peaked at ~ 3:00pm at all sites with a maximum temperature of 70 oC recorded
at Katherine. Cover crop type had no significant effect on surface temperature. However, cotton
establishment was correlated with different cover crops and seed level temperatures.

The highest seedling mortality and seed-level temperature was recorded in Sunn hemp treatment.
Millet had better establishment, with a significantly lower mortality compared to other cover crops.
Seedling vigour was higher under Millet and Natural regrowth compared to Sunn hemp. Cover crops
with higher biomass tended to buffer extreme temperatures, resulting in improved cotton seedling
stand.

Millet has potential to improve cotton establishment under high temperatures and unpredictable
rainfall. Though Natural regrowth remains a cost-efficient alternative. Our results suggest that
integrating suitable cover crops can enhance cotton establishment and bolster its productivity in the
NT farming system.
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Economic viability of growing white sesame in Northern Australia

Dr Md Zillur Rahman?, Dr. Charissa Rixon?, Associate Prof Tieneke Trotter?, Associate Prof Surya
Bhattarai®, Prof Delwar Akbar®
CQuUniversity, Rockhampton, Australia, 2CQUniversity, Rockhampton, Australia, 3CQUniversity,
Rockhampton, Australia, *CQUniversity, Rockhampton, Australia, °CQUniversity, Rockhampton,
Australia
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Biography:

Dr Zillur Rahman, working as a Research Fellow at the Centre for Regional Economy and Supply Chain,
School of Business at CQ University. He has more than 10 years of research and teaching experience in
Bangladesh, Canada, and Australia. He is working on agricultural research in Northern Australia and
North Queensland.

Sesame is a high-value, resilient oilseed crop experiencing increasing global demand, driven by
health-conscious consumers and its extensive use across culinary, pharmaceutical, and cosmetic
industries. Although traditionally cultivated in tropical and subtropical regions such as Sudan,
Tanzania, Ethiopia, and India, Australia’s Northern Regions offer favourable climatic conditions for
sesame production.

Currently, Australia imports approximately 99% of its sesame requirements, with domestic demand
expected to rise significantly by 2040. This study aims to assess the economic viability of local sesame
cultivation based on field trial data from four key regions, such as Emerald, Katherine, Kununurra,
and Tully, by employing gross margin and sensitivity analysis. The model measures the difference
between total revenue and variable costs, both in values and percentage form, including seeds,
fertiliser, irrigation, labour, and harvesting, with trials designed using a genotype-by-environment-by-
management (GxExM) framework.

Despite modest yields, results indicate that high sesame prices (AUS 6.48/kg) support positive gross
margins across all sites. Katherine emerged as the most favourable location, achieving a gross margin
of 48.59% at 0.80 t/ha, followed by Tully (43.25%) and Emerald (28.71%). Price sensitivity analysis
highlights that gross margins increase significantly from the break-even price of $500/t. Further rise
in price increases the gross margin, ensuring economic viability, which is required for stable markets
and yield optimisation.

Findings suggest that sesame can serve as a commercially viable, high-value and rotational crop
option for Northern Australia, particularly in semi-arid and tropical farming systems. Adopting
improved agronomic practices, mechanisation, and market strategies such as forward contracting will
be critical for success. Overall, Australian-grown sesame offers strong opportunities for economic
resilience, sustainable agricultural expansion, and integration into premium global markets,
supporting rural development and export growth.
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Integrated crop-livestock systems to support new feeds and feeding
strategies for cattle in northern Australia

Mr Simon Quigley?, Dr Amy Bates!, Dr William Luiz De Souza?, Dr Joe Eyre?, Dr David Barber?, Dr
Kieren Mccosker?, Prof Delwar Akbar?, Professor Dennis Poppi?
lnstitute of Future Farming Systems, CQUniversity, Rockhampton, Australia, 2The University of
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Biography:

Simon’s research focusses on ruminant nutrition and metabolism, and ruminant feeding systems. He
works primarily with beef cattle but also with sheep and goats. His research has contributed to
improved nutritional management, increasing the productivity of ruminants across a range of
production systems and environments. His research interests include understanding the underlying
biological processes that underpin livestock productivity in response to nutrient supply. He has more
than 20 years of experience in conducting research and building research capacity to support
smallholder livestock producers across Southeast Asia and the Pacific.

The northern Australian cattle industry is exposed to a constantly evolving operating environment
(markets, policy, climatic conditions, input costs, cropping and agro-industrial development, new
technologies). Productivity is largely influenced by a protracted dry season where the quality of the
native feed-base is insufficient to maintain positive liveweight gain without supplementation during
this period.

Alternative pathways to production (e.g., critical mating liveweights) and market (e.g., feedlot entry
liveweights) targets are required to provide producers with options to pivot cattle management and
feeding strategies in response to these evolving vagaries. On-farm production of forage crops and
feed-grains, with higher crude protein and metabolizable energy contents than the native feed-base,
produced within expanding cropping systems in northern Australia, may be an option for producers
with access to the required land and water resources. Integrated crop-livestock systems may create a
range of feeds and feeding systems to achieve alternative production and market targets for cattle,
potentially derisking cattle production in northern Australia. The local production of such feeds on-
farm, or within a region, reduces supplement transport costs, potentially increasing gross margins
from cattle supplementation (Niethe et al., 2025).

Research is in progress to determine the liveweight gain, feed intake and methane emissions for
cattle fed increasing amounts of forage legumes (i.e., Desmanthus, Lablab, Medicago spp), sorghum
grain lines (non-waxy, waxy, white) and pulse grains (Cajanus cajan, Vigna radiata) grown in northern
Australia as supplements for cattle. Nutrition, carbon accounting, and economic models may utilise
this new regionally relevant data to broaden the scope of existing models for use by producers,
advisors, industry bodies, and policy makers. We acknowledge the CRCNA for funding this research.
Niethe G, et al. 2025. Addressing productivity of supplementation of weaners and replacement
females in the seasonally dry rangelands of northern Australia: a modelling approach. Animal
Production Science. 65, https://doi.org/10.1071/AN24016
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Bridging Aspiration and Action: Supporting Northern Beef and Cropping
Enterprises to Demonstrate Environmental Sustainability

Ms Sarah Stevens'3
1Sarah Stevens, Sustainable Ag Solutions, Mareeba, Australia, 2Zoe Williams, Gulf Savannah Natural
Resources Management, Mareeba, Australia, 3Joseph Eyre, Queensland Alliance for Agriculture and
Food Innovation, The University of Queensland, Gatton, Australia
11. Agriculture Diversification in Northern Australia, Growing Agriculture, Meeting Rooms 4-5,
November 11, 2025, 1:30 PM - 3:00 PM

Biography:

Sarah Stevens is the founder of Sustainable Ag Solutions, an independent consultancy supporting
agricultural businesses to align production and land management practices with industry sustainability
frameworks, national and international policy directions, and emerging ESG requirements. Her recent
work with the CRC NA Cotton Grains Cattle program has focused on bridging the gap between industry
sustainability goals and the practical realities of northern Australian production systems. With
particular emphasis on developing resources to help small and medium-sized agricultural enterprises
demonstrate their environmental sustainability credentials. A 2024 graduate of the National Farmers’
Federation Diversity in Agriculture Leadership Program and a 2025 Step Up Leader with Social Impact
Leadership Australia (SILA), she advocates for stronger collaboration between the agriculture,
environment, and community sectors to strengthen the long-term productivity, resilience, and
sustainability of Australian agriculture.

There is an emergent vision for cotton led diversification of large cattle-based rangelands into mixed
cotton-grains-cattle enterprises across northern Australia. Numerous coordinated research and
development efforts have investigated each component separately but assessment of the integrated
systems on environmental stewardship remain unavailable to industry. To address this gap Gulf
Savannah NRM led the development of an environmental stewardship manual to assist northern beef
and cropping enterprises on how to demonstrate alignment with industry sustainability frameworks
including Cotton, Beef, Grains, and the Australian Agriculture Sustainability Framework (AASF).

The research component focused on translating high-level sustainability indicators into practical,
regionally relevant management practices. This involved a desktop review of industry frameworks
and best management practice tools, followed by direct engagement with producers through
interviews. Six key sustainability themes were identified: soil, water, biodiversity, carbon, chemicals,
and biosecurity.

Qualitative analysis of producer engagement data revealed that many beef enterprises were already
implementing sustainability-aligned practices, although often motivated by productivity and
profitability rather than external reporting requirements. Barriers to broader adoption included
limited financial resources, concerns about the relevance of existing tools to northern production
systems, and a lack of time and technical support.

A participatory co-design approach was employed to ensure the manual addressed these barriers by
being practical, accessible, and useful for producers. Data collection and self-assessment tools were
developed to support producers in tracking improvements over time and preparing for emerging
sustainability reporting expectations. This research provided valuable insights into the practical steps
needed to bridge national sustainability goals with northern Australian production systems and
demonstrated the importance of embedding producer experience at the centre of environmental
stewardship initiatives.
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Evaluation of jackfruit lines for postharvest quality and market
development

Dr Induni Vijaya Kumar!, Ms Dakshina Yadav!, Ms. Chelsea Moore!
!Department of Agriculture and Fisheries, Northern Territory Government, Berrimah, Australia
11. Agriculture Diversification in Northern Australia, Growing Agriculture, Meeting Rooms 4-5,
November 11, 2025, 1:30 PM - 3:00 PM

Biography:

Dr. Induni Vijaya Kumar holds a Ph.D. in Agriculture, a Master's in Agricultural Science, and a Bachelor's
with Honors in Botany. Specializing in crop agronomy, plant physiology, postharvest technology, and
soil science, she is a skilled Research Scientist at the Department of Agriculture and Fisheries in the
Northern Territory, Australia. She has led and contributed to several horticultural R&D projects across
tropical fruit crops such as jackfruit, mango, and other exotic species, focusing on crop performance,
postharvest quality, and industry capacity building. Her work supports the development of best
practices in tropical horticulture in northern Australia. With over 8 years of experience in Australian and
international agricultural research, Dr. Kumar’s expertise drives advancements in scientific writing,
data analysis, and stakeholder engagement, contributing significantly to agricultural research and
innovation.

Jackfruit (Artocarpus heterophyllus) is a highly nutritious tropical fruit, widely cultivated across South
and Southeast Asia. In Australia, jackfruit is an emerging industry, primarily grown in the northern
regions. With growing demand for processed jackfruit products, evaluating fruit quality is essential to
overcome challenges associated with scaling up processing. In this study, eight selected jackfruit lines
were harvested at full maturity and assessed for key postharvest quality attributes with an end goal
of guiding growers, processors, and retailers in selecting the most suitable lines for fresh cut and
processed markets, thereby promoting value added jackfruit product development.

Our findings to date indicate that the evaluated jackfruit lines have excellent potential for diverse
end uses, including for fresh cuts, seed-based applications, and processing efficiency.
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Evolution of a Portfolio of Prediction Projects to Deliver Impact for
Agricultural Productivity and Value

Prof Mark Cooper?, Dr Alison Kelly!, Dr Mobashwer Alam?, Mr Brian Ruddle?
luQ, Brisbane, Australia, 2Impact Innovation, Brisbane, Australia
12. Predictive Agriculture for Generating Value, Growing Agriculture, Meeting Rooms 4-5, November
11, 2025, 3:30 PM - 5:00 PM

Biography:

Prof Cooper is Deputy Director of the ARC Centre of Excellence (CoE) for Plant Success in Nature and
Agriculture; he is on the leadership team of the ARC Training Centre in Predictive Breeding for
Agricultural Futures and is the UQ Theme Leader for Predictive Agriculture and Value. He has worked
as a crop breeder in the public sector (wheat) and private sector (maize). He has deep global experience
in leading large teams to innovate and develop end-to-end technologies to enable predictive crop
breeding that has delivered products and impact to farmers over millions of hectares globally. His team
was the first to operationalise genomic prediction for commercial breeding leading to the highly
successful drought tolerant AQUAmax maize hybrids that are used globally in agriculture. An important
element was the development of novel prediction technologies to account for complex Genotype-by-
Environment-by-Management interactions to enable farmers to realise the yield and profitability
potential of maize hybrids on their farms by adopting improved hybrid products with the correct
agronomic management practices.

Advances in measurement technologies, artificial intelligence and Big Data connectivity have
stimulated many novel opportunities to develop and apply prediction technologies to all aspects of
agricultural systems. We can now innovate beyond individual project thinking to portfolios of
projects to tackle the wicked problems of sustainable agricultural productivity and end-to-end
product chain value for circular agricultural systems. This symposium will include a series of
presentations to demonstrate innovation from the project to portfolio levels and showcase several of
the component project innovations that highlight their synergies within the portfolio of coordinated
projects.

82



39

Advances in high-throughput functional root phenotyping in the field:
Implications for breeding and agronomy

Dr Dongxue Zhao!
The University of Queensland, Office 206, 8115 Building, 5391 Warrego Hwy, Australia
12. Predictive Agriculture for Generating Value, Growing Agriculture, Meeting Rooms 4-5, November
11, 2025, 3:30 PM - 5:00 PM

Biography:

Dr Dongxue Zhao is a Research Fellow within the Queensland Alliance for Agriculture and Food
Innovation at The University of Queensland, Australia. Her research aims to contribute to sustainable
gains in crop productivity by improving our understanding of how crop-soil interactions determine crop
and root growth, water and nutrient uptake, and final yield. In her research, she combines innovative
proximal and remote sensing techniques of crops, soils, and roots, with predictive modelling and
artificial intelligence tools.

Crop rooting system, its architecture, and activity, determine the capacity of crop to take up water
for growth and yield, underpinning agricultural productivity. Identifying desirable root phenotypes
directly in the field would be the short route to help identify and incorporate traits that enhance
drought tolerance in breeding programs, and to inform more resilient crop managements.

Here we proposed and test a new approach for high-throughput phenotyping crop root growth and
activity in the field based on electromagnetic induction (EMI) instrument coupled with a quasi-2D
inversion algorithm, and crop canopy sensing technologies. A 3D root activity factor (R) was
calculated as a function of crop water use, soil water availability, and an indicator of crop demand. A
maximum rooting depth — RD, and a root architecture index— RA was quantified based on the
distribution of R with soil depth, in a set of commercial sorghum hybrids (G) grown in contrasting
field environments (E), and plant population densities (M). The derived root trait indices from the
approach were validated for the presence of roots using field root coring.

Results show that the phenotyping approach can capture GxExM effects on root traits. The root
activity factor is closely related to measured root length density in the field across a wide range of
environmental conditions. The RD and RA are related to differences between hybrids in yield, yield
components, and their stability. We conclude that the proposed high-throughput root phenotyping
approach provides a rapid, accurate and cost-efficient option to phenotype crop rooting system in
the field and can be a powerful tool to aid breeding phenotype for mean traits of the rooting system.
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Designing and Managing Sustainable Orchards with Digital Twins

Dr Ligi Han?, Jian Cao?
1QAAFI Centre for Horticultural Science, The University of Queensland, St Lucia, Brisbane, Australia
12. Predictive Agriculture for Generating Value, Growing Agriculture, Meeting Rooms 4-5, November
11, 2025, 3:30 PM - 5:00 PM

Biography:

Dr Ligi Han was originally from a computer science background and has been working as a digital
horticulture researcher at the University of Queensland. His work focuses on developing and applying
AgTech solutions using digital twins, high performance computing, and artificial intelligence. He is
leading several industry-oriented studies, aiming to deliver practical digital tools that empower growers
with higher precision, better yield, lower cost, and less pollution.

Orchard production systems in Australia have been increasingly expected to address climate change,
meet rising demands for higher fruit quality and lower pesticide residues from overseas markets,
overcome labour shortages, respond to escalating costs of energy and agrichemicals, manage
biosecurity threats, and adopt more environment-friendly practices. To help accelerate horticultural
innovation and minimise the potential trials and errors, we have developed DigiHort — a suite of
digital-twin-based technologies to support the design and management of sustainable orchards.
Powered by high-fidelity LiDAR scanning and desktop-based high-performance computing, the
DigiHort technologies have been continuously enhanced and applied to evaluate orchard designs
(including layout, canopy shape and size, row and tree spacing) in terms of solar energy capture and
distribution across different geolocations; optimise agrivoltaics settings (i.e., solar orchards) for both
crop protection and renewable energy generation; improve spray practices (such as nozzle selection
and adjustment, vehicle speed, and air speed); and identify the best-bet equipment for pesticide
application in next-generation orchard systems. The case studies will be presented to demonstrate
how investigations that are extremely difficult or even impossible to conduct in the real world can be
effectively carried out within digital twins, and to highlight why complex modelling — including the
incorporation of sufficient and precise details of the simulated targets — together with adequate
computing capacity, are essential for generating reliable predictions, evaluations, and optimisations.
The DigiHort technologies have been developed, validated, and refined through industry-oriented
research projects, with the goal of providing a set of affordable, adaptable, and adoptable decision-
support tools for tree crop growers, horticultural researchers, and AgTech developers.
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Prediction Innovation for Animal Science

Dr Mehrnush Forutan?
! The University of Queensland Australia
12. Predictive Agriculture for Generating Value, Growing Agriculture, Meeting Rooms 4-5, November
11, 2025, 3:30 PM - 5:00 PM

Biography:

Dr. Forutan is an internationally recognized Researcher. Her research area includes understanding the
bovine genome and epigenome, discovering causative mutation underlying economic important traits
such as fertility, understanding the way genes turn on and off, investigating different methodologies to
improve the accuracy of genomic prediction, and optimizing methods for predicting genetic diversity
and inbreeding. Her future research career vision is to make a significant contribution to creating new
knowledge in the field of quantitative genetics that can help to improve efficiency and resilience in
Livestock.

Centre of animal science is at the forefront of applying advanced genomic technologies to accelerate
genetic improvement in livestock and aquaculture breeding programs. Through a combination of
international/ national collaborations and industry partnerships, we are pioneering innovations in
prediction, diagnostics, and computational modelling to address key challenges in animal production
systems especially beef cattle.

In beef cattle, our projects span multibreed and multi-trait genomic prediction for eating quality
traits, genomic selection for methane efficiency to support the transition to zero-emission
agriculture, and the integration of multi-omics data with computational approaches to predict novel
variants influencing fertility, growth, and carcass quality. By leveraging big datasets, artificial
intelligence alongside traditional statistical methodologies, our plan is to enhance the accuracy of
genomic estimated breeding values (GEBVs) and phenotype prediction across diverse populations.
Collaborations with commercial partners such as Neogen Australia, Blackbox, and Angus Australia
ensure our research delivers practical tools for producers, enabling the prediction and selection of
superior animals to boost productivity and profitability.

In aquaculture, we are developing a digital twin platform for Barramundi breeding, calibrated with
real genotype data to simulate and optimize genomic prediction/selection strategies, maintain
genetic diversity, and adapt to the unique reproductive biology of the species. We are also
implementing rapid, tank-side DNA extraction and next-generation sequencing for efficient parental
verification, disease monitoring, and real-time genomic prediction in aquaculture operations.
Additionally, our use of Oxford Nanopore Technologies (ONT) for direct detection of bovine venereal
pathogens exemplifies our commitment to integrating sensitive, field-ready diagnostics to improve
animal health and reproductive outcomes.

Collectively, these efforts bridge cutting-edge genomics with practical breeding and management

solutions, contributing to enhanced productivity and disease resilience in global agriculture and
aquaculture.
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Advancing environmental and agricultural resilience through hemp
genetics: Outcomes from targeted breeding and multi-site trials across
Australia

Mr Lauchlan Grout*!
'Hemp Farms Australia, Brisbane, Australia
13. Tech-Driven Resilience: Solutions for Future Farming, Growing Agriculture, Meeting Rooms 4-5,
November 12, 2025, 11:00 AM - 12:30 PM

Biography:

Lauchlan Grout is CEO and co-founder of Hemp Farms Australia (HFA), established in 2013. Lauchlan
also co-founded Australia’s first hemp-based pet food brand, Therabis, with success across Australia
and New Zealand. With a dual degree in International Business and Mandarin, Lauchlan is President of
the Queensland Industrial Hemp Association and Vice President of the Australian Hemp Council.

Industrial hemp (Cannabis sativa L.) is emerging as a cornerstone crop for environmental resilience,
carbon sequestration, and sustainable bioeconomy solutions. To unlock its full potential, region-
specific genetic adaptation is critical. Hemp Farms Australia (HFA) has led a decade-long program of
breeding /agronomic trials to develop low-THC, non-GMO hemp varieties optimised for Australia’s
diverse and challenging environments.

HFA employed a multi-site trial framework across distinct climatic regions, including subtropical,
temperate, and semi-arid zones. Trials evaluated germination rates, biomass yield, grain quality,
phenotypic plasticity, and carbon sequestration potential. Comparative assessments of Australian-
bred varieties versus imported genetics were conducted under uniform protocols.

Key analytical methods included dry biomass sampling, carbon accumulation modelling, soil structure
impact analysis, and flowering trigger assessments (growing degree days and photoperiod response).
Data was statistically validated using ANOVA and regression analysis across replicated plot designs.

Australian-developed varieties consistently outperformed imported cultivars, achieving up to 35%
higher biomass yields and greater agronomic stability under variable stress conditions. Flowering
times were optimised to avoid late-season climatic risks, and varieties demonstrated superior
adaptation to heat and water stress. Carbon sequestration modelling indicated a potential of up to
18 tonnes COe/hectare annually under optimal conditions.

Findings highlighted the potential for hemp as a rotational crop to restore soil organic carbon and
improve soil physical properties.

HFA’s breeding program demonstrates tailoring hemp genetics can drive profitability and
environmental restoration. The outcomes underscore the benefits of regionalised varietal
development to maximise hemp’s contribution to carbon farming, regenerative agriculture, and
climate-resilient cropping systems. Via evidence-based varietal design, hemp can play a key role in
Australia’s transition to a low-carbon, nature-positive economy.
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Farming tropical rock oysters to provide Queensland oyster farmers with
greater climate change resilience and opportunities for industry expansion

Mr Max Wingfield?
!Department of Primary Industries, Bribie Island Research Centre, Woorim, Australia
13. Tech-Driven Resilience: Solutions for Future Farming, Growing Agriculture, Meeting Rooms 4-5,
November 12, 2025, 11:00 AM - 12:30 PM

Biography:

Max Wingfield has over 28 years of experience in aquaculture research, development, and extension.
He has expert skills in oyster hatchery processes with a particular interest in applied outputs for
industry start-up. His skills in developing innovative hatchery and production approaches have opened
new and promising pathways for oyster industry expansion.

Queensland has a long history of farming the Sydney Rock Oyster (SRO) Saccostrea glomerata.
However, Southeast Queensland is at the extreme northern limit of the SRO’s distribution. The
inability of this species to tolerate Queensland’s warmer tropical conditions prevents expansion of
oyster farming into the more northerly 85% of the state’s coastline. Even in the Southeast, existing
SRO farms are being severely impacted by adverse climatic events, high water temperatures and
associated disease outbreaks. With changes due to global warming, these stressors are likely to
become increasingly severe and are directly threatening the viability of all SRO farming activities in
Queensland.

To support the existing oyster farmers and facilitate industry growth, recent research and
development efforts have focussed on culturing and evaluating two endemic Tropical Rock Oyster
(TRO) species that tolerate both tropical and warm-temperate conditions. The species being
evaluated are the Blacklip Rock Oyster (BRO), Saccostrea echinata, and the recently identified
“Queensland Sunshine Oyster” (QS0), that is still awaiting a formal scientific species name.

The development of novel hatchery practices has recently closed the life cycle for both TRO species
and confirmed that they are suitable for commercial-scale hatchery production. The first hatchery
produced spat have undergone growout trials, which have confirmed that, when compared with
SROs, both TROs achieve superior growth and survival outcomes under the harsher Queensland
environmental conditions.

Although Queensland’s tropical rock oyster farming industry is still in its infancy, both BRO and QSO

have demonstrated excellent aquaculture attributes that are likely to contribute significantly towards
improved climate change resilience and support industry expansion.
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Artificial intelligence for agriculture

Dr Jing Wang*
!Department of Primary Industries, Queensland Government, Dutton Park, Australia

13. Tech-Driven Resilience: Solutions for Future Farming, Growing Agriculture, Meeting Rooms 4-5,
November 12, 2025, 11:00 AM - 12:30 PM

Biography:

Jing Wang has ten years of research and development experience in Al, machine learning, and
computer vision. He received Ph.D. in computer science from Griffith University. His Ph.D. topics include
deep learning, computer vision, hyperspectral image analysis, and remote sensing. During his Ph.D., he
also worked as a research assistant at the University of Queensland with several projects using Al to
solve medical imaging problems. He took a postdoctoral fellowship with CSIRO working in computer
vision and object detection. Now he is a research scientist in the Queensland government department
of primary industries focusing on finding Al opportunities in agriculture and providing solutions to
agriculture researchers and industry.

Artificial Intelligence (Al) has experienced significant development in the last decade. Al technology
has been successfully applied in the Agtech industry with benefits including increasing productivity
and reducing cost. This abstract focuses on one major application of Al in agriculture: computer
vision. It is a technology that tries to give machine the ability to see. Of all the information humans
perceive and process, visual information occupies more than 90 percent. In agricultural practice and
management, producers and scientists also heavily rely on eyes to perform the tasks and make
decisions. Empowering machines with the ability to see is not to replace humans and steal our jobs,
but to assist humans to make better decisions by extracting information, improve efficiency and
productivity, reduce costs, and achieve more accurate and consistent outcomes.

Computer vision has gained increasing popularity in agriculture research and production. A computer
vision system includes software, hardware, and datasets. Specifically, it requires sensors and cameras
to acquire the visual information, a large amount of image data with annotation for training the Al
model, and a computing device to perform the training and prediction tasks. We have used computer
vision for aquaculture scientists to count the number of rotifers and fish eggs to inform them for
future management and research. We also trained an Al model to monitor cattle including calf
detection, counting and disease detection. By using 3D cameras, we reconstructed the 3D model of
fish and developed a model to estimate the weight of the fish as they grow in a water tank.
Combining drone and Al, automatic pasture monitoring and species recognition is being developed
for management and reducing greenhouse gas emissions. The goal is to introduce the agriculture
industry to the current state of Al applications and inspire potential opportunities.
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Developing a gender-responsive knowledge transfer mechanisms to
support the adoption of soil management technologies in the Philippine
uplands

Professor Nelda Gonzaga!, Dr Apolinario Jr Gonzaga“, Dr Gomathy Palaniappan?, Ms Princess Alma
Ani3
Faculty, College of Agriculture, University Of Science And Technology Of Southern Philippines, ,
Philippines, 2School of Agriculture and Food Sustainability, The University of Queensland, , Australia,
3PhD Student by Higher Degree Research, Faculty of Science, School of Agriculture and Food
Sustainability, The University of Queensland, , Australia, *Science Research Specialist I, University of
Science and Technology of Southern Philippines, , Philippines

14. Gender and Inclusivity in Agriculture, Growing Agriculture, Meeting Rooms 4-5, November 12,
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Biography:

Laya Lou Casifio Montecalvo is currently a Science Research Specialist | at the University of Science and
Technology of Southern Philippines (USTP) in Claveria, Misamis Oriental, Philippines. She earned her
Master in Business Administration from Father Saturnino Urios University and holds a Bachelor of
Science in Business Administration major in Business Economics from Mindanao State University-Iligan
Institute of Technology. Her professional background spans higher education, agricultural extension,
and social entrepreneurship. Prior to her current role, she served as an Associate Instructor in one of
diocesan school in Butuan City where she taught business, entrepreneurship, and management
courses. Montecalvo actively advances social enterprise development as a co-founder and adviser of an
inclusive food business and part of the committee head in one of the cooperatives in Butuan City in
2018. She has served as a mentor for social innovations bootcamps and has been actively engaged in
national capacity-building programs. Montecalvo has participated in national and international
conferences, including the Social Business Summit at Gawad Kalinga Enchanted Farm and the Kapatid
Agri Mentor Me Program (KAMMP) mentoring series, strengthening her expertise in social enterprise
creation and agricultural value chain development. She has presented papers on peacebuilding and
rural development at various scholarly forums. Through her ongoing work, Montecalvo integrates
entrepreneurial strategies and gender and development with community engagement, aiming to foster
gender inclusive and sustainable agricultural development in rural Philippine settings.

Sustainable vegetable production, underpinned by improved soil management practices, offers a
strategic avenue to enhance the livelihoods of smallholder farmers and build resilience against
economic and environmental shocks. Apart from the potential income gains, these practices
contribute to food security and address nutrition-related health concerns. However, gender
disparities within vegetable production systems continue to restrict the equitable participation and
empowerment of women in the upland farming communities.

This study investigates the gender roles and dynamics shaping sustainable vegetable production in
Claveria, Misamis Oriental, southern Philippines. A total of 162 smallholder farmers, comprising 52%
female and 48% male, participated in a structured survey exploring socio-economic characteristics,
health conditions, access to resources, agricultural practices, organizational membership, and
attitudes toward soil management. To further explore gender sensitivities, vignettes were employed
to capture nuanced perspectives within the complex vegetable production systems.
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Findings reveal that most farmers cultivate approximately 0.5 hectares using predominantly rainfed
systems, limiting overall productivity. Health issues related to current farming methods underscore
the need for more sustainable and health-supportive technologies. Both men and women share
market-related responsibilities, yet task distribution follows gender norms - women are primarily
responsible for record-keeping, while men dominate decision-making in farm operations, particularly
land preparation. Although organizational participation is balanced across genders, men are more
often prioritized in extension services. Despite acknowledging women’s limited access to resources,
there is considerable resistance to gender-focused agricultural interventions, with respondents
strongly opposing the prioritization of gender-responsive development programs.

These findings highlight the need for gender-responsive agricultural extension services that promote
equitable access to knowledge, technologies, and decision-making opportunities. Addressing these
disparities is vital for enhancing farm productivity, empowering rural women, and achieving inclusive
agricultural development in the region.
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Understanding Gender-Responsive Knowledge Transfer for Enhanced
Vegetable Production in the Philippines

Miss Anna Mor Ajoc’, Ms Hadasha Bongat?!, Ms. Lilian Nufiez!, Dr Gomathy Palaniappan?
lvisayas State University, Baybay City, Philippines, 2University of Queensland, Brisbane, Australia
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Biography:

Anna Mor M. Ajoc is a dedicated researcher and development practitioner with a string background in
agribusiness and agricultural research. She currently serves as a Project Technical Assistant at the
Department of Science and Technology-- Philippine Council for Agriculture, Aquatic and Natural
Resources Research and Development (DOST-PCAARRD) funded project housed at the Institute for
Strategic Research and Development Studies, College of Management and Economics, Visayas State
University, Philippines.

With over six years of research experience under the international collaboration such as the Australian
Centre for International Agricultural Research (ACIAR), she has contributed to several projects focusing
on inclusive value chains, sustainable vegetable production systems, and gender-responsive knowledge
transfer pathways in the Southern Philippines. Her work integrates academic research with practical
solutions to promote inclusive, gender-equitable, and sustainable agricultural development. She holds a
Bachelor of Science in Agribusiness from Visayas State University and is currently pursuing her Master
of Management major in Agribusiness Management at the same institution. Her research interests
centre on gender and development, agricultural knowledge systems, technology adoption, value chain
analysis, and rural innovation dynamics. As presenting author, Anna shares findings from her research
titled "Understanding Gender-Responsive Knowledge Transfer for Enhanced Vegetable Production in
the Philippines." Her study examines gender-specific learning preferences, barriers to technology
adoption, and enabling factors for sustainable knowledge transfer using social network analysis among
vegetable farmers in Ormoc City, Philippines.

This study examines social networks and knowledge transfer pathways among male and female
vegetable farmers in Ormoc City, Philippines, to identify effective strategies for adopting best
practices in vegetable production. Using social network analysis (SNA) through focus group
discussions, it explores how farmers access and utilize information on soil and land management
from government agencies, NGOs, private companies, and peers.

Findings reveal gender-specific preferences: female farmers favour Demonstration Farms and
Technician Visits, while male farmers prefer Meetings, Seminars, Trainings, and Workshops. Both
groups highly value traditional knowledge from elders and peer-shared experience. However, gender
biases, varying trust levels, and unequal access to information sources influence engagement
patterns. Barriers to technology adoption include the high cost of inputs (e.g., earthworms for
vermicomposting), limited sustained collaboration with external organizations, and gender-related
challenges faced by female technicians. Enabling factors comprise diverse information sources,
strong peer learning, government support, and partnerships with research institutions. The study
highlights the need for gender-sensitive agricultural extension programs and a stronger integration of
traditional and scientific knowledge systems to foster community resilience, promote equitable
access to innovation, and support sustainable vegetable production.
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Gender dynamics in citrus farming: a changing landscape in rural Punjab

Dr Muhammad Yaseen!, Mr. Usama Shakeel?, Dr. Muhammad Lugman?, Ms Hira Tarig?, Mr.
Zulgarnain Haider?
lUniversity of Sargodha, Pakistan, Dept of Agricultural Extension & Rural Studies, College of
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3University of Sargodha, Pakistan, Dept of Agricultural Economics, College of Agriculture, Pakistan
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Biography:

Dr. Muhammad Yaseen is working as an Assistant Professor in the Department of Agricultural
Extension, Faculty of Agriculture, University of Sargodha Pakistan, and is engaged in teaching,
academic research, and outreach extension activities. Also working as resource person/ trainer for
various training and academic activities conducted at In-service Agricultural Training Institute,
Sargodha, Rawalpindi, and Allama Igbal Open University, Islamabad. Completed his Ph.D. in 2016 in
Agricultural Information Management from the Agricultural Information Institute of Chinese Academy
of Agricultural Sciences, Beijing China. Previously he worked as an Instructor in Agri. Training Institute
of Department of Agriculture, Government of the Punjab, Pakistan and coordinated In-Service trainings
for Extension Field Staff including District officer Agri. (Extension), Deputy District officer Agri.
(Extension) and Agri. Officer (Extension) etc. Also worked as Visiting Lecturer in Department of Agric.
Extension, PMAS Arid Agriculture University, Rawalpindi, and spent significant time at National Rural
Support Program and worked on community development/ social mobilization and capacity building of
farming communities. Also worked as a trainer on a volunteer basis at Technology Transfer Institute of
NARC Islamabad. He completed his M.Sc. (Hons.) Agricultural Extension in 2005 and B.Sc. (Hons.)
Agriculture in 2003 from University of Agriculture, Faisalabad Pakistan. He possessed 80+ research
publications and book chapters in well reputed national and international journals. Currently involved
in academic research and supervising PhD & MS students in the department. His research interests are
Agricultural Extension, Agricultural Information, Extension System, Extension Policy, Rural Youth,
Capacity Building, Rural Development, & Community Development, Climate Smart Agriculture, Climate
Change awareness & Communication, ICTs in Agriculture, Food Security and Women Empowerment
etc.

Gender dynamics play a critical role in shaping agricultural value chains, influencing economic
opportunities, resource allocation, and participation in various activities. This exploratory study
examines gender-related challenges within the citrus value chain in District Sargodha, Punjab,
Pakistan, a region known for its significant contribution to the country’s citrus production. Through a
gualitative approach, this study identifies disparities in access to land, financial resources, market
participation, and decision-making authority among male and female actors within the citrus
industry.

Research findings indicates that 50% of the respondents possess no formal education, 80% were
landowners, and almost 50% respondents possessed citrus orchards of above 12 acres, similarly 45%
of respondents have above 10 years of farming experience. Citrus growers face various challenges in
their orchard including higher prices of inputs, low returns, and lack of access to loans etc. research
findings also explored the cultural constraints are a big challenge for women to be involved in citrus
value chains. Government should introduce gender-inclusive policies to streamline women and youth
empowerment for wellbeing of citrus growers and citrus industry. Gender-inclusive policies will
improve livelihoods of rural communities particularly in citrus growing areas of Pakistan.
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Social Media and Women Empowerment in Bangladesh: Dairy Value Chain
Perspective

Mrs Sauda Afrin Anny*?3, Dr. Yiorgos Gadanakis®
1School of Agriculture and Food Sustainability, University of Queensland, Gatton, Australia, *Sher-e-
Bangla Agricultural University, Dhaka, Bangladesh, 3School of Agriculture, Policy and Development,
University of Reading, Reading RG6 6AR, England
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Biography:

As half of the Bangladesh’s population is female (BBS, 2018), acknowledging and empowering women
is essential to achieve the country's sustainable development outcomes. Bangladeshi women have long
been involved in dairy farming, and with the advent of the internet, e-commerce, and social media,
their engagement in dairy processing and intermediary activities is also increasing. This dissertation
empirically examines whether women's access to social media has an impact on their empowerment
who involved in the dairy value chain.

To this end, 100 primary data (50 from Facebook users, 50 from Facebook non-users) were used in this
study. The data of Facebook non-users were collected from Sirajganj district of Bangladesh and data of
Facebook users were collected from Facebook-based Women e-commerce (WE) Forum through
personal interviews by using a structured questionnaire. Both Sirajganj district and Women e-
commerce (WE) Forum were purposively selected to collect data after considering the challenges that
arose from Covid-19 pandemic.

Twenty key indicators of empowerment covering economic, social, and psychological dimensions were
used to construct Women Empowerment Index (WEI). The impact of social media access, as well as
socio-demographic factors such as age, education, marital status, loan, training, income, household
size, land ownership, and cell phone ownership, on women's empowerment was analysed using the
Ordinary Least Square (OLS) method.

The study findings indicate highly significant and positive association between women’s access to social
media and their empowerment score. Besides, women having access to Facebook showed better
empowerment status than Facebook non-users in case of access to information, public speaking
capability, group participation decision, group activity and products sales, and purchase decisions. The
study concludes that women's use of social media can help them gain empowerment by providing them
with opportunities for employment, networking, education, and community involvement.

As half of Bangladesh’s population is female (BBS, 2018), acknowledging and empowering women is
essential to achieve the country's sustainable development outcomes. Bangladeshi women have long
been involved in dairy farming, and with the advent of the internet, e-commerce, and social media,
their engagement in dairy processing and intermediary activities is also increasing.

This research empirically investigates the potential impact of women's access to social media on their
empowerment within the dairy value chain. In this study, we used 100 primary data sets, 50 from
Facebook users and 50 from non-users. The data of Facebook non-users was collected from the
Sirajganj district of Bangladesh, and the data of Facebook users was collected from the Facebook-
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based Women e-Commerce (WE) Forum through personal interviews using a structured
questionnaire. We purposively selected both the Sirajganj district and the Women e-commerce (WE)
Forum to collect data, considering the challenges posed by the Covid-19 pandemic.

Twenty key indicators of empowerment covering economic, social, and psychological dimensions
were used to construct the Women Empowerment Index (WEI). The impact of social media access, as
well as socio-demographic factors such as age, education, marital status, loans, training, income,
household size, land ownership, and cell phone ownership, on women's empowerment was analysed
using the Ordinary Least Square (OLS) method.

The study findings indicate a highly significant and positive association between women’s access to
social media and their empowerment score. Besides, women having access to Facebook showed
better empowerment status than non-users in terms of access to information, public speaking
capability, group participation decisions, group activity, product sales, and purchase decisions. The
study concludes that women's use of social media can help them gain empowerment by providing
them with opportunities for employment, networking, education, and community involvement.
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Mindanao farmers' collective practices in building community resilience

Ms Anne Shangrila Fuentes?®
tUniversity Of Canberra, CANBERRA, Australia
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Biography:

Anne Shangrila (Shang) Fuentes is a PhD candidate at the Centre for Sustainable Communities of the
Faculty of Education at the University of Canberra (UC), working with Ann Hill, Katharine McKinnon,
and Mary Johnson as her supervisors. She is a recipient of the John Allwright fellow from the Australian
Centre for International Agricultural Research (ACIAR) enabling her to pursue higher degree research.
Her PhD project explores the everyday challenges faced by farmers in a complex landscape in
Mindanao and their ideas of a good life. The study utilises cooking and drawing as methods of inquiry.
This research hopes to contribute to a place-based understanding of farmers’ lives in Mindanao. At UC,
she has served as the HDR representative of the Research Leadership Group at the Faculty of Education
from 2023-2025. She is currently an ASK (Academic Skills and Knowledge) Advisor at the UC Library,
and a Student Mentor with UC’s Student Wellbeing Team enabling her to help fellow students as they
navigate university life. Her background includes more than a decade spent working with farmers in
agricultural extension projects funded by ACIAR and the Philippine Council for Agriculture, Aquatic and
Natural Resources Research and Development (PCAARRD). She also had a university-based teaching
and research career over the past 15 years at the University of the Philippines Mindanao. Her research
interests include gender, sexuality, prostitution, conflict, social capital, and agricultural extension in
conflict-vulnerable areas of Mindanao, the Philippines. Her undergraduate and Masters degrees are
both in Sociology. In her spare time, she loves to cook and experiment in the kitchen!

Collective practices are found all over the world, such as solesolevaki in Fiji or ‘caring for country’ in
Australia. These can range from reciprocal labour, knowledge sharing, seed saving, food sharing,
mutual aid, to market cooperation and group selling. This paper explores community resilience
through collective practices in Mindanao, the Philippines. Nationally known as bayanihan, these
collective forms of cooperation are found in the everyday lives of farmers. Practices such as lusong,
hungos, pahina, and kastebang, among others are some of the expressions of these. Drawing on data
from fieldwork done in an ACIAR (Australian Centre for International Agricultural Research) funded
project from 2013-2021 and my own PhD research from 2022 to present, | explore the various
collective practices of indigenous and non-indigenous farmers in Mindanao. These collective
practices have often been overlooked in the literature and some of them are already vanishing.

In this paper, | argue that these collective practices are at the core of building community resilience,
especially in the face of multiple risks such as those brought about by climate change, conflict, and
capitalism among others. Furthermore, such practices need to be documented and learned from
before they completely disappear. More importantly, these practices can provide local, place-based
understanding of the ways communities navigate their everyday lives. This understanding in turn can
inform projects and programs aimed at these communities. | invite us to ask these questions: What
can we learn from these practices that can help shape the way community resilience is imagined in
agricultural programs and in responses to disaster and risk management? How can we lean into these
practices more so we can develop organic and appropriate frameworks that guide agricultural
communities, especially in times of disaster?
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Participatory interventions encourage changes in on-farm practices among
Indonesian dairy farmers

Mrs Vyta Wahyu Hanifah?, Rida Akzar?, Alexandra Peralta’, Jack Hetherington?
tUniversity of Adelaide, Adelaide, Australia
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Biography:

Vyta W. Hanifah is a PhD candidate at the Centre for Global Food and Resources, School of Economics
and Public Policy, the University of Adelaide, Australia. She also serves as a researcher at the National
Research and Innovation Agency, Indonesia. Her research interests include agricultural economics,
economic and rural development, and livestock sector research. She was involved in the project
management unit under the World Bank-funded project, collaborative research between Indonesia and
Australia under the ACIAR-funded project, and field supervision of the ADB-funded project.

Smallholder dairy farmers in developing countries often face low productivity due to limited access to
production resources, information, and technology. Development interventions can help overcome
these challenges by improving farmers' access to knowledge, technologies, inputs, and other critical
resources, enhancing farm productivity and household income. This study evaluates the impact of
participatory interventions under a smallholder dairy development program in Indonesia. We
analysed data from a two-period face-to-face panel survey of 480 dairy farm households in West Java
Province, conducted before (2017) and after (2021) the intervention.

To address potential selection bias in program participation, we employed propensity score matching
difference-in-differences (DID-PSM) and fixed effects difference-in-differences (DID-FE) models.
Outcome variables included farmers’ awareness and adoption of dairy farming technologies, as well
as milk production. Our findings show that the interventions significantly increased beneficiaries'
awareness of teat dipping and mastitis testing. Beneficiaries were also more likely to adopt key
practices such as post-milking teat dipping, mastitis testing, and providing cows with unlimited access
to drinking water. On average, their milk production increased by 1.24 litres per cow per day
compared to non-beneficiaries.

The overall comparisons of coefficients from estimations using PSM-DID and FE-DID were consistent.
Preliminary gender analysis indicates that the intervention also enhanced women’s involvement in
household decision-making, likely due to the participation of farmers’ wives in a Women's Discussion
Group (WDG). WDG was only formed in one of the study locations, as the project did not have a
specific agenda to target women in the extension activities. While overall female participation was
limited, the participatory nature of the extension activities appears to have fostered a more inclusive
environment for decision-making. The results would highlight the value of participatory extension
approaches, especially when supported by responsive market mechanisms for input provision.
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Advancing dsRNA Design for Improved Gene Silencing and Pest and
pathogen Control

Dr Chengcheng Zhong?, Sidra Anwar, Neil Smith, Da Daai Zhang, Tom Walsh, Ming-Bo Wang, lan
Greaves
1CSIRO, Canberra, Australia
15. Next-Generation Crop Protection, Growing Agriculture, Meeting Rooms 4-5, November 12, 2025,
3:30 PM - 5:00 PM

Biography:

Chengcheng obtained her PhD from Northwest A&F University, China in 2019, and then conducted
postdoctoral research at CSIRO Agriculture & Food, followed by The University of Queensland,
Australia. She returned to CSIRO as a research scientist in 2024. Her research focuses on understanding
the roles of small RNAs in plant-pathogen interaction and developing RNAi technology for pest and
pathogen control. With strong skills in both wetlab molecular biology techniques and bioinformatics,
she has made a number of discoveries with both theoretical and practical implications: i) A novel 28 nt
class of rRNA-derived sRNAs is specifically induced in Arabidopsis roots by Phytophthora, ii)
Phytophthora infection inhibits Dicer processing of miRNA precursors in Arabidopsis causing
widespread downregulation of mature miRNAs, providing a model explaining the generally observed
pathogen-induced small RNA downregulation; iii) Long hoRNA accumulates as full-length molecules in
yeast cells but not in bacterial cells, providing a foundation for developing a yeast-based expression
system for hpRNA production; iv) G-U base-paired hoRNA accumulates as full-length molecules in
plants and can act as a potent small RNA decoy to inhibit microRNA and siRNA function.

Double-stranded RNA (dsRNA)-mediated gene silencing, or RNA interference, is becoming a powerful
tool for trait manipulation and the control of pests and pathogens in plants. Despite its promise,
current approaches face key limitations, such as potential genetic instability of hairpin RNA (hpRNA)
transgenes in genetically modified plants, insufficient amounts of dsRNA accumulation/uptake in
plants, limited environmental stability of dsRNA in topical applications, and lack of robust silencing of
target genes.

To address these challenges, we have developed and evaluated a number of novel dsRNA designs,
including G:U base-paired hpRNA, asymmetric bulged hpRNA, and loop-ended dsRNA. Our results
have shown improved genetic stability of transgenes, enhanced accumulation of long dsRNA,
increased uptake, and systemic movement of dsRNA from these construct designs, which leads to
more effective gene silencing in plants as well as trans-kingdom gene silencing in pests and
pathogens.

In this presentation, we will present our recent findings highlighting the advantages of these

innovative constructs and discuss their potential applications in both plant biotechnology and
sustainable pest management.
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Mechanistic dissection and functional assessment of exogenous RNAi by
active siRNA sequencing

Dr Chris Brosnan*
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Biography:

I completed my PhD at the University of Queensland studying long-distance movement of RNA
silencing. After this | moved to Europe, first the CNRS in Strasbourg and subsequently the ETH Zurich,
with the support of an several prestigious fellowships. Here | specialised in the movement and
mechanisms of small RNAs. Upon moving back to the University of Queensland | have transitioned to a
more applied research focus concentrating on optimising RNA-based techniques for more effective and
sustainable plant protection.

Exogenous application of double-stranded RNA (dsRNA) as RNA interference (RNAi)-based
biopesticides represents a sustainable alternative to traditional transgenic, breeding, or chemical-
based crop protection strategies. While all eukaryotic organisms, a priori contain a functional RNAI
pathway not all are effective targets of exogenously applied dsRNA. Key to understanding if an
organism is a good target of this technology is understanding if functional small interfering RNAs
(siRNAs) are produced from applied dsRNA. Traditional sequencing is ineffective as it is hampered by
large amounts of degradation masking functional siRNA detection. Combining a novel biochemical
purification technique and small RNA sequencing we have for the first time diagnosed whether
functional siRNA species derived from exogenously applied dsRNA are present in many species
including fungi, insects, and nematodes. Further, we show in specific fungal species whether siRNAs
can be amplified and/or maintained over time, both facets of the pathway which contribute to
effective and sustained RNAIi. Our mechanistic dissection of the uptake and processing of exogenous
dsRNA provides crucial insights into RNAI biopesticides and stands to add significant benefit to this
emerging field of plant protection.
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Insect Viruses in Crop Protection: Challenges, Breakthroughs, and Future
Directions

Dr Kayvan Etebari®
The University of Queensland, Brisbane, Australia
15. Next-Generation Crop Protection, Growing Agriculture, Meeting Rooms 4-5, November 12, 2025,
3:30 PM - 5:00 PM

Biography:

Dr Kayvan Etebari is a Senior Lecturer in Entomology at the University of Queensland, specialising in
insect molecular biology with a research focus on insect genomics, host-pathogen interaction, and virus
discovery. His work centres on developing molecular diagnostic assays for the surveillance and
identification of exotic pests to enhance biosecurity measures. He has a strong track record of
translating research into practical outcomes and has extensive experience with key pests across
Australia and the Pacific, including the coconut rhinoceros beetle, cane grubs, Australian soldier flies,
and diamondback moths. Dr Etebari currently leads multiple research and consultancy initiatives
supported by Sugar Research Australia, Queensland Department of Agriculture and Fisheries,
AgriFutures Australia, and Hort Innovation, focusing on biological control, resistance management, and
biosecurity risk assessment. His contributions to biosecurity efforts in the Pacific further reflect his
commitment to advancing sustainable pest management solutions.

Virus-based biocontrol offers a highly specific and environmentally friendly solution for managing
insect pests in agriculture. Despite decades of success with baculoviruses, particularly in horticulture
and forestry systems, broader adoption remains limited by regulatory complexity, production
bottlenecks, and biological variability across host—pathogen interactions.

This presentation outlines a strategic roadmap for the next five to ten years aimed at strengthening
the role of virus-based pest management tools in cropping systems. Key phases in the roadmap
include the discovery and characterisation of novel insect-specific viruses. Advanced metagenomic
and transcriptomic approaches will be important tools in this process. Another priority is developing
predictive frameworks to link viral genotypes with biocontrol efficacy, resistance-breaking potential,
and host specificity. Optimising scalable virus production methods and improving formulation
technologies for better field stability are also essential. Finally, virus-based solutions need to be
integrated into Integrated Pest Management (IPM) programs, supported by regulatory reform,
grower education, and adoption. Several critical barriers are examined, including the limited genomic
understanding of virus-host interactions under field conditions, the absence of rapid and
standardised bioactivity screening platforms, challenges in achieving cost-effective production at
commercial scale, and prolonged regulatory approval processes. Case studies from Australian and
Asia-Pacific agricultural systems illustrate both the challenges facing virus-based biocontrol and the
emerging opportunities for broader application.

Addressing current gaps will require coordinated research efforts, early-stage industry investment,
and stronger alignment with national biosecurity and sustainability priorities. With these advances,
virus-based biocontrol agents could transition from niche solutions to mainstream tools, playing a
critical role in the future of sustainable crop protection.
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The biotechnological potential of MicroRNA-induced gene silencing (MIGS)
as a tool for silencing multiple sequences in plants

Dr Felipe De Felippes?®
'Queensland University of Technology (QUT), Brisbane, Australia
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Biography:

Dr de Felippes has focused most of his career studying the mechanism of RNA interference in plants,
which plays a critical role in many physiological processes, from development to defence against
viruses. He completed his bachelor’s and master’s degrees at the Universidade Federal do Rio Grande
do Sul (UFRGS), Porto Alegre, Brazil. He then joined the Max Planck Institute for Developmental Biology
(Tibingen, Germany) as a Ph.D. student, working later as a postdoctoral fellow at the Swiss Federal
Institute of Technology (ETH) in Zurich, Switzerland. In 2017, Dr de Felippes joined the Queensland
University of Technology (QUT), as a Senior Research Associate. His current work focuses on research
involving the RNA interference pathway, plant response to abiotic stress, protection against viruses,
gene regulation, genomics, and gene editing.

RNA interference (RNAI, also known as silencing) is an important regulatory mechanism that is
commonly used as a tool for downregulation of gene expression.

Given its role in plant defence, the use of RNAI is also an effective strategy to confer protection
against virus infection. It is based on the action of small RNAs (sRNAs), which guide a multiprotein
complex to recognise, and most often, cleave complementary RNA molecules, leading to their
degradation. Several methods for RNAI exist, each possessing its own advantages and weaknesses.

Most of these methods, however, are limited regarding their ability to target several genes
simultaneously for silencing. Multi-gene silencing can have different important applications, such as
the manipulation of complex pathways with several components for biotechnological purposes and
the protection against viruses. Here, we present the potential of MIGS (microRNA-induced gene
silencing), an efficient, yet still poorly explored RNAi method in plants, as a tool to target several
sequences for silencing simultaneously.
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From Senile Coconut Palms to Engineered Wood Products: exploring the
social dimensions of a sustainable development project in Fiji

Dr Natalie Jones', Ms Moana Bergmaier-Masa, Dr Robert McGavin
lUniversity of Queensland, School of the Environment, Australia
16. Locally Led Approaches to Sustainable Food System Transformation, Growing Agriculture, Meeting
Rooms 4-5, November 13, 2025, 9:00 AM - 10:30 AM

Biography:

Dr Natalie Jones is an applied anthropologist focused on integrating social science into environmental
management. She has worked on a range of issues including forestry, water management, coral reef
management, and sustainable food production. Her research explores how people perceive and
interact with environmental systems, particularly through applying cognitive constructs such as mental
models and values. She has an interest in designing participatory processes to support dialogue and
decision-making in relation to natural resource use. With over 20 years of experience working in
interdisciplinary teams in sustainable development, Natalie currently leads the social component of an
Australian Centre for International Agricultural Research project in Fiji.

This project involves collaborating with the timber and forestry sector to establish an industry for
converting senile coconut trees into engineered wood products to reduce native forest harvesting and
provide new income opportunities. Natalie has worked within many interdisciplinary teams including
governments, NGOs, and Indigenous groups. She is a Senior Lecturer and Senior Research Fellow in the
School of the Environment at UQ, with prior experience as a researcher at the Australian National
University within the Resource Management in the Asia Pacific Program. To complement her academic
research experience, Natalie has strong consulting experience in an applied environmental
management context in Australia and internationally, having worked with One Basin CRC, Healthy Land
and Water, DHI and the Great Barrier Reef Foundation

An interdisciplinary research project has been implemented in Fiji which aims to establish a new
value chain which involves the removal of senile coconut palms (i.e., palms that are no longer
productive) from the landscape and converting them into engineered wood products. The initiative
seeks to create new livelihood opportunities for rural communities by establishing a new value chain
that enables landholders and plantation owners to sell senile coconut logs for the purpose of
producing high-value timber products.

In recognising that sustainable development is fundamentally about ensuring a better quality of life
for beneficiaries and not only economic outcomes, a key component of the project involved
understanding the social dimensions of the development context. A qualitative social science study
was undertaken to explore the interests, aspirations, and concerns of local landholders—particularly
regarding how participation in the value chain may affect women and men differently. This is crucial
for ensuring that the initiative is both sustainable and equitable at a local scale.

The findings highlight the diverse ways in which coconut palms are used and valued in rural Fiji and
reveal strong interest among landholders to participate in the proposed value chain, particularly
motivated by the opportunity regain value from underproductive land. However, several barriers to
participate were identified, offering critical insights for tailoring the project to better align with the
needs and preferences of local communities.
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Moving Beyond Buzzwords: Realising Locally Led Food System
Transformation through Grounding Systems Thinking

Dr Risti Permani®?, Mr David Shearer3, Prof Ammar Abdul Aziz*2, Prof Yasmina Sultanbawa?
1School of Agriculture and Food Sustainability - The University of Queensland, Gatton, Australia, 2The
Queensland Alliance for Agriculture and Food Innovation (QAAFI), St Lucia, Australia, 3The Australian
National University, Canberra, Australia
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Biography:

This symposium will be co-chaired by Dr Risti Permani (The University of Queensland (UQ)), David
Shearer (The Australian National University (ANU)), Prof Ammar Abdul Aziz (UQ), and Professor
Yasmina Sultanbawa (UQ).

Dr Risti Permani is a Senior Lecturer at UQ’s School of Agriculture and Food Sustainability, with
extensive research experience in agrifood systems, agricultural trade, and innovation adoption. She
leads multiple international development initiatives, including the DFAT KONEKSI-funded MyINDAH Diet
project and Australia Awards-funded Inclusive Leadership programs for emerging leaders across Asia in
partnership with UQ International Development.

David Shearer has over 20 years’ experience addressing global challenges in livelihoods, hunger, and
poverty. He has led public-private partnerships across Asia-Pacific and Africa, working with
governments and industry. David specialises in driving organisational change, empowering global
teams, and fostering leadership, technical skills, and governance for sustainable impact.

Professor Ammar Abdul Aziz is the Director for Higher Degree Research at the UQ School of Agriculture
and Food Sustainability. He has extensive expertise in climate-smart agriculture, value chains, and food
system resilience. He led the KONEKSI DFAT-funded project on peri-urban food systems. He has
delivered numerous systems thinking-based capacity-building programs across Asia, integrating
agribusiness, sustainability, and smallholder adaptation to climate challenges.

Professor Yasmina Sultanbawa is the Director of the ARC Industrial Transformation Training Centre for
Uniquely Australian Foods and Director for UQ QAAFI Centre for Food and Nutrition Science, bringing
expertise in food science, Indigenous-led value chains, and inclusive STEM leadership, with a strong
focus on nutrition security and equity.

The call for "locally led" and "systems thinking" approaches in food systems transformation is louder
than ever. Yet, translating these concepts into meaningful, on-ground actions remains a challenge.
This session explores how researchers, policymakers, and practitioners can move from aspiration to
practice in advancing inclusive and sustainable food systems. It features four themes showcasing
applied examples across pathways to impact, including research, Indigenous knowledge integration,
public-private partnerships (PPPs), and capacity building.

First, lessons from the Australian Government’s (DFAT) KONEKSI-funded research on peri-urban food
system resilience in Indonesia will be shared. This multidisciplinary work applies a systems approach

with local farmers, communities, and governments, offering insights into practical implementation
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challenges and enablers while identifying gaps across diverse disciplines, from climate science, food
and nutrition science, to social science.

Second, the session explores how Australian Indigenous knowledge, enterprises, and communities
are crucial for building resilience and empowering culturally informed future leaders. It discusses
how a systems thinking approach can engage Indigenous communities to co-create solutions
honouring traditional practices while addressing contemporary challenges of the food system.

Third, the session examines the role of PPPs in driving innovation and resilience. Given international
R&D shifts, PPPs are essential for scaling impact. Drawing from ACIAR-supported case studies across
the Indo-Pacific and a global survey, the session outlines how a systems thinking-based PPP
framework can catalyse food system transformation by leveraging public and private sector
strengths.

Finally, the session highlights international capacity-building programs led by UQ’s School of
Agriculture and Food Sustainability, in partnership with UQ International Development. These
programs use a systems thinking framework to explore the nexus between climate, water, energy,
agriculture, and nutrition, equipping leaders with tools to drive local, sustainable climate action.

The session concludes with an interactive discussion to synthesise insights and define what "locally
led food system transformation" means in practice.
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Does National Agricultural Production Support Australia’s Nutritional
Needs? A Comparison of Domestic Food Supply and Dietary Guidelines

Dr Yuba Raj Subedi?, Dr Rohan Nelson?, Dr Jessica Bogard?

1CSIRO, St Lucia, Brisbane, Australia

16. Locally Led Approaches to Sustainable Food System Transformation, Growing Agriculture, Meeting
Rooms 4-5, November 13, 2025, 9:00 AM - 10:30 AM

Biography:

Yuba Raj Subedi works as a postdoctoral fellow at the Commonwealth Scientific and Industrial Research
Organisation (CSIRO) in Australia. He is currently involved in the Food System Horizons initiative project
to assess the performance of food system components in relation to societal goals and provide insights
into current state of the Australian food system. He completed a PhD in Agriculture from the University
of New England, Australia; a master's degree in Ecology and the Environment from Linkoping
University, Sweden,; and a bachelor's degree in Agriculture from Tribhuvan University, Nepal. With over
eight years of research experience, he has collaborated with multidisciplinary teams of scientists across
Asia, Europe, and Australia on projects related to sustainable agriculture, food systems, land use
change, food security, agroforestry, and climate change. His research has produced over 10 peer-
reviewed articles and 15 research reports, book chapters, workshop reports, and conference
proceedings.

The Australian food system plays a pivotal role in shaping dietary patterns and public health
outcomes by influencing what is available, affordable, and accessible for consumption. Diet-related
health issues remain a major public health challenge across the country. The Australian Dietary
Guidelines (ADGs) provide evidence-based recommendations on daily intake from five core food
groups—vegetables, fruits, grains, lean meats and alternatives, and dairy foods and alternatives—to
support good health and reduce the risk of diet-related diseases. Agricultural production in Australia
is primarily focused on economic goals, specifically high-volume production of cereal grains and
livestock for export. Whilst this system produces a surplus of food for the Australian population in
terms of dietary energy, a focus on bulk commodity exports has left us with a food system less able
to deliver the diversity of food groups required to meet national nutrition goals.

This study examines the extent to which domestic food production and availability are sufficient to
meet recommended dietary guidelines. We used agricultural production and food availability data
from FAOSTAT and the Australian Bureau of Statistics (ABS) from 2010 to 2022. Food items were
grouped according to the dietary guidelines, and national supply was compared with population-level
dietary requirements to calculate adequacy ratios over time.

Our preliminary findings suggest a misalignment between what is produced and what is
recommended for a healthy diet. We found a surplus in ‘grains’ food group, while production of
health-promoting foods — particularly vegetables and legumes — were below recommended levels.
This gap is not sufficiently covered by imports, revealing an ongoing inconsistency between
agricultural priorities and the nation’s dietary needs. This highlights the importance of aligning
agricultural production with public health goals, particularly in the face of rising diet-related diseases
and sustainability challenges.
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Influence of Fertilizer Recommendation Guides on Farm Productivity and
Profitability

Dr Md Wakilur Rahman?, Mr. Mahfuzul Hasan, Ms Ismay Jahan, Mr Md. Khaled Masud, Dr. Hasneen
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Biography:

M. Wakilur Rahman has been working as faculty member since 2004 at Bangladesh Agricultural
University and had 20 years experience of working with many development partners including CSIRO,
ICARDA, IWMI, CIMMYT, IRRI, WorldFish, JICA, IFPRI, FAO, USAID, UKAID, ADB, UNDP, IPRCC etc. At
present he involved several research projects funded by ACAIR. His work focuses on gender, livelihoods,
climate change, groundwater governance, impact assessment, food and nutritional security, and
community development.

Fertilizer is a critical input for agricultural production, contributing to soil health and increased crop
yields. However, it is essential to determine the appropriate type and quantity of fertilizer required
for specific crops and land types. In Bangladesh, many farmers continue to follow traditional
practices, often leading to inefficiencies.

This study evaluates the impact of the Fertilizer Recommendation Guide (FRG) on farm productivity
and profitability, focusing on Aman rice cultivation across four agro-ecologically representative
districts: Barguna, Rajshahi, Thakurgaon, and Nilphamari. A total of 617 farmers were surveyed using
a structured questionnaire, including 289 participants from the treatment group and 328 from the
control group. Data were analysed through descriptive statistics and Propensity Score Matching
(PSM) to assess the effects of FRG adoption.

Findings reveal that FRG adoption significantly reduced expenditure on chemical fertilizers and
pesticides (excluding micronutrients). FRG users spend considerably less on key fertilizers such as
Urea, TSP, and MoP compared to traditional farmers. Although FRG adopters initially invested slightly
more in micronutrient applications, they achieved the highest net returns (5325 USD /Ha) and a
Benefit-Cost Ratio (BCR) of 1.40, particularly in the northern region. In contrast, the control group
recorded a net return of $ 151 USD/Ha and a BCR of 1.19.

The study highlights substantial improvements in fertilizer use efficiency, profitability, and soil health
among FRG users, supported by greater access to nutrient management tools such as FRG cards and
soil-testing kits. PSM analysis identifies farm experience, farm size, and participation in block
demonstrations as major determinants of FRG adoption. The findings underscore the importance of
location-specific recommendations, ongoing farmer engagement, and robust policy support to scale
up FRG-based interventions for sustainable agricultural development and enhanced economic
outcomes in Bangladesh.
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University of Queensland.

Food and the nutrients they contain are fundamental necessities for life and health. Food
composition databases are valuable sources of food nutrient and composition information across the
global food system and play an important role in individual and population health. These databases
are used globally and are indicative at the national level of what is considered important in food and
food processing. Characterising food composition at a global level enables the effective analysis of its
role in the food system, generates new insights, can support change and transition to take place and
can build the foundation for transformation.

This is the first stage of a major study of the global status of food composition databases, integrating
them to broadly and strategically analyse their data. It took a rigorous, analytical approach by doing
a systematic search to find all the food composition databases online in the world, and to analyse
each of them to understand the types of data they contain. The systematic search uncovered over
140 data sets, with most at the country, region, or global level. The databases vary in numbers and
types of foods and nutrients they provide data for. The food processing methods the databases
included was analysed and show there are many methods across the global data set, however, most
databases did not have data for the effects that more modern processing methods have on nutrients.
Current challenges for food composition databases that will impact them in the future are the
increased sensitivity of analytical methods for testing composition including foodomics analysis,
advances in food science such as new or more advanced processing technologies and the effects of
climate change on food. Updating these databases is necessary for them to be used most effectively
by nutrition and health professionals, the food industry, policymakers, and individuals.
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Kodrad is a PhD student in the School of Agriculture and Food Sustainability at the University of
Queensland. His career objective is to leverage expertise in agricultural research and rural development
to make a meaningful impact on global food security and sustainability. With a solid foundation in
agricultural mechanisation, agribusiness, farm management, and agricultural policy, he applies
knowledge and skills to drive innovation, optimise farming practices, and shape effective policies that
benefit farmers and the environment. His career goal is to contribute to advancing agriculture through
research, collaboration, and the application of cutting-edge technologies, ultimately working towards a
world where sustainable, efficient, and equitable agricultural systems thrive.

Agricultural mechanisation service business models are essential in providing inclusive access to
mechanisation for smallholder farmers, particularly in the Global South. While many studies have
identified various variables and characteristics of farmers in assessing the business models, limited
studies focus on the business models' impact on farm performance, livelihoods and environmental
impact. Using the conceptual framework developed by Winarno et al. (2025) that offers a way to
empower smallholder farmers in utilising sustainable agricultural mechanisation, this is the first study
that looks at the heterogeneity of local contexts to promote effective agricultural mechanisation
strategies. By using Indonesia as an example, this study focuses on the rice production system where
mechanisation is widely applied in this country.

This study investigates these impacts through an online survey deployed in four rice-producing
provinces in Indonesia (West Java, East Java, South Sulawesi, and South Kalimantan). Data from 339
rice farmers who participated in the study were analysed using a multinomial endogenous
switching/treatment effect regression framework. Data recorded in the survey included farm
characteristics (socio-economic and demographic variables, farm properties, agroecological variables,
intensity of machinery use), livelihood aspects, household food provisioning, and adoption of
agricultural mechanisation service business models.

The findings revealed diverse mechanisation adoption, with the majority applying for land
preparation and rice processing using two-wheel tractors and rice mill machines. Moreover, most
services came from the local entrepreneurs and individual farmers. In the first stage of the empirical
analysis, this study explored the different levels of significance of demographic characteristics (age,
gender, farming experience, education), farm size, and agroecological zones for farmers' choice of
service providers. The second stage assessed whether and how the presence of mechanisation
service providers affects farmers' agricultural production, gendered food security outcomes, and
sustainable farming practices. The findings propose policy implications for developing sustainable
mechanisation service business models.
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Dikri Saeful Ansori student Master of Agribusiness at University of Queensland. He is active as a young
farmer from Tasikmalaya and also an agriculture trainer in educating many farmers in West Java. He
was awarded as the most outstanding student in his previous study from 2019 to 2020. He was
awarded as National Most Outstanding Student of Indonesia 2020 by the Ministry of Education in
Indonesia, and currently, Dikri is continuing his master's in Australia, funded by LPDP. Dikri is interested
in agriculture, data analytics, and looking for further opportunities

Agri-food clusters have been recognized to serve as strategic frameworks that empower small and
medium-scale food producers and processors within specific geographical regions, thereby
facilitating regional development. By fostering collaboration among stakeholders, these clusters
enhance innovation, resource sharing and market power among food system stakeholders. This
collaborative environment contributes to the creation of more resilient and inclusive food systems.
Despite extensive research on agri-food clusters, there remains a lack of consensus regarding their
definition, objectives, and typologies. Against this backdrop, this study undertakes a systematic
literature review to explore the diversity in the definitions, characteristics, and classifications of agri-
food clusters worldwide.

The research followed PRISMA guidelines to conduct a systematic literature review. Initially obtained
1841 papers published on Scopus, Web of Science, and Google Scholar. After a rigorous screening
process, 37 peer-reviewed articles were selected for in-depth analysis. From these, key information
was extracted, including bibliographic details and cluster-specific data, such as definitions, features
(commodities, structure, level of integration, size, attributes, and objectives), lifecycle stages,
successes, and challenges.

The findings reveal considerable variation in the objective of the formulation of the cluster, with
common aims including enhancing competitiveness, capturing market opportunity, and fostering
innovation. The review highlights differences in the formality of collaboration within clusters, ranging
from formalized partnerships to informal networks. Significantly, stakeholders’ interaction occurs not
only through horizontal integration but also through a combination of horizontal and vertical
integration. The literature predominantly researches the competitiveness, evolution, and adaptation
of clusters, public and private collaboration, knowledge sharing, and technology adoption. Based on
these insights, the study aims to develop a conceptual framework to guide stakeholders in designing
and managing agri-food clusters. The framework will support the identification of different types of
cluster models and provide strategies for helping manage risk, build resilience, and maximize shared
benefits.
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The intensification of climate risks in agriculture demands adaptive learning models that are both
context-specific and scalable. The "Living Library" concept offers a novel approach by positioning
farmers as active experimenters and peer knowledge brokers within their communities. Through this
model, farmers test, evaluate, and share technologies and practices, fostering localized innovation,
strengthening trust-based learning networks, and reducing the costs typically associated with top-
down extension services. Living Libraries also offer opportunities to preserve indigenous knowledge,
empower local leadership, and promote the uptake of technologies better suited to local
agroecological and social conditions.

However, several challenges must be addressed to implement Living Libraries effectively. Careful
selection of farmer-innovators—those with both technical expertise and strong communication
skills—is crucial. Quality assurance processes are needed to ensure that accurate, appropriate
practices are shared. Social hierarchies related to caste, gender, and land ownership may also affect
equitable participation and knowledge flow. Additionally, creating sustainable linkages to adaptation
technology markets and relevant stakeholders is essential to maintain momentum and impact over
time.

Despite these challenges, Living Libraries represent a promising pathway for democratizing climate
adaptation knowledge and building community-driven innovation ecosystems. Realizing their
potential will require targeted investments in farmer capacity building, facilitation support, and
inclusive governance structures that address local inequalities. In the face of accelerating climate
variability, the Living Library model offers a practical, locally-led strategy for strengthening rural
resilience.

This paper outlines the Living Library concept and describes a pilot currently underway in an ACIAR
project titled 'Participatory Action Research on Locally-Led Iterative Learning and Inclusive Business
Models for Adaptive Transformation in Bangladesh Polders', highlighting early insights into its
application and future potential.
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A/Prof Jaquie Mitchell's activities are focused around two core themes. Jaquie has worked on various
Research for Development (R4D) projects based in South-East Asia with the aim of improving
productivity and livelihoods of smallholder farmers.

Currently she leads two R4D projects one focused on developing an integrated weed management
package for mechanised and broadcast lowland crop production systems in Laos and Cambodia. While
the other is a first of its kind, public private partnership between ACIAR and a private agribusiness
company, aiming to establish a highly productive, sustainable, traceable, quality-assured value chain
for rice in the Mekong Delta, Vietnam, benefiting rice-farming households and meeting the market
requirements of SunRice's established global customers.

The second research theme includes examining genetic variation for resistance to abiotic stress, such as
high and low-temperature tolerance at the reproductive stage in rice, the advantage of reduced-
tillering gene in wheat grown under terminal drought, the effect of salinity and water-deficit on
production of volatile compounds in aromatic rice.

In close collaboration with the Australian rice industry, Jaquie currently leads two AgriFutures-funded
pre-breeding projects aimed to improve lodging resistance, cold tolerance, and aerobic adaptation for
high water productivity rice.

In addition to exploring genetic variation in physiological traits and genomic regions of importance to
improved water productivity, genomic tools are under development to improve breeding efficiency for
the Riverina.

Based at The University of Queensland, School of Agriculture and Food Sustainability, Jaquie provides
specialist guidance and assistance to undergraduate and postgraduate research students within crop
physiology and agronomy with extensive experience conducting research projects focused on abiotic
stress, pre-breeding, and rice cropping systems research.
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The Mekong Delta drives Vietnam’s rice export sector, the third largest globally. However, weak
coordination among millions of smallholders and fragmented value chains has led to declining
returns, reduced competitiveness, and growing environmental degradation.

This research for development project funded by the Australian Centre for International Agricultural
Research (ACIAR) and SunRice Group has successfully established and scaled a traceable, quality-
assured, and inclusive tropical short-grain value chain. It is characterised by market-led, contract-
based, vertically coordinated, shared values and responsibilities which connects farmer organisations
and exporters targeting high-quality export market, which is anchored in public—private—producer
partnerships (4Ps).

Using an integrated approach, the project identified and intervened across the value chain to meet
the market requirements (breeding, Maximum-Residue-Level (MRL) compliant production, digital
traceability tool, market research), improving the efficiency across the chain (institutional innovation,
improved agronomic practices, post-harvest quality management) and inclusive achievement (gender
mainstream, environmental research, capacity building).

Project highlights include developing and testing over 1,400 short-season, high-quality rice lines;
issuing SRP-based production guidelines for farmers; linking six farmer organisations to exporters
with expanding MRL-compliant areas and end-to-end traceability, one farmer organisation evolved
into a model market-led cooperative; establishing drying protocols to boost processing efficiency and
capacity; promoting women’s roles; and building capacity for over 800 participants.

Our mid-term data shows the project significantly improved farmer profitability: profit increased by
10.5% while production costs declined by 5.6%, driven by a 2.65% increase in paddy price, a 14.2%
reduction in fertiliser costs, and a 10.1% reduction in seed use. A 9.8% reduction in pesticide active
ingredients in MRL production, reflects improved compliance with food safety standards. On the
exporter side, contract-based supply replaced spot markets (which declined from 41% to 7% after
three crop seasons). Moreover, the above changes enhanced value chain reliability and built a trust-
based, transparent, resilient cooperation framework.
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Dr. Mohammed Mainuddin is a Principal Research Scientist, leading the 'Water and Society Team'
within the Water Security Program at CSIRO Environment in Canberra, Australia. With over three
decades of dedicated service, He has garnered international recognition for his expertise in integrating
multidisciplinary approaches to address complex challenges spanning climate, water, agriculture, food
security, and livelihoods. Over the past 15 years, Dr. Mainuddin has primarily concentrated his research
efforts on integrated coastal zone management for cropping intensification and livelihood
enhancement in the Ganges delta, while leading a multidisciplinary team of scientists from Australia,
Bangladesh, and India. Additionally, he has focused on sustainable groundwater management for food
security in the Eastern Gangetic Plains (EGP), contributing valuable insights to inform national policy
and guidelines.

The salt-affected coastal zone of the Ganges Delta in Bangladesh and West Bengal, India is home to
20 million people who depend on agriculture for their food security and livelihood. Traditionally,
farms produce low-yielding local rice varieties under rainfed conditions in the wet season. In the dry
season, most agricultural land remains fallow due salinity in the soil and the lack of fresh water for
irrigation. Since 2015, CSIRO and partner organizations from Australia, Bangladesh, and India have
collaborated on an Australian Centre for International Agricultural Research (ACIAR)-funded research
project to sustainably increase cropping intensity and productivity in the Ganges Delta, particularly
during the dry season, through integrated soil, water, and crop management. This paper highlights
how transdisciplinary integrated research has transformed agriculture in a region challenged by
salinity, natural disasters, and climate change.

The study analysed historical rainfall and temperature data to assess the agroclimatic potential of the
region. It developed models to understand salt and water dynamics in polders, including their
impacts and the interactions between surface water, groundwater, and salinity. Field experiments
and on-farm demonstrations, along with APSIM-based crop modelling, explored year-round
interactions among soil, crops, waterlogging, and salinity. The project identified salt-tolerant crop
varieties, optimal sowing times, establishment methods, and improved agronomic and water
management practices. Community engagement played a key role in enhancing water and polder
management for dry-season irrigation. Suitable cropping patterns and their socio-economic impacts
were also evaluated to guide adoption and policy.

These achievements, supported by robust model assessments, have demonstrated technologies that
boost productivity, cropping intensity, and profitability. Farmers are adopting these innovations,
gaining tangible economic and livelihood benefits. Central to this success is the transdisciplinary,
integrated research and outreach activities. The project contributed significantly to the scientific
understanding and modelling of crop systems and hydrological processes in the Asian Mega-Deltas.
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Johann -Hans- Sélkner is Full Professor at BOKU University, Vienna, Austria. He is an animal geneticist
and livestock breeder with strong interest in high tech (genomic) as well as low tech (simple breeding
programs) solutions. He considers the current times great, with so many things to be tested, learned
and better understood. Early in his career, Hans was developing and implementing genetic evaluation
systems for functional traits in Austrian cattle, later on he was instrumental in the development of
genomic prediction systems in cattle. Since 20 years he has been running a number of projects in Africa
and Latin America, with the goal of implementing community-based breeding programs in cattle and
small ruminants.

The concept of Community Based Breeding Programs (CBBP) has become a template for sustainable
breeding of sheep and goat populations in a number of African countries, replacing (Open) Nucleus
Breeding Programs. In the framework of CBBP, a community of farmers of a village or another rather
small administrative unit, provide their breeding objectives in a participatory way and agree on basic
rules of their breeding program. These rules include tagging of all animals, simple recording of body
weights of young male animals and (if relevant) milk yields of the mothers of these animals. Based on
records, male selection candidates are ranked and grouped by the supporting governmental or
research institution, and a committee of farmers selects male animals dedicated for breeding. Such
selection events occur once or twice a year and rules of use and exchange of these breeding animals
are established and strictly followed. In Ethiopia, CBBP is now the governmentally decreed method of
breeding of small ruminants and more than 150 CBBP are operational.

Burkina Faso, a land locked country in West Africa, hosts a very large population of local cattle. Two
types of cattle are prevalent, small sized trypano-tolerant African Taurine cattle called Lobi or Badule
and bigger but trypano-susceptible local Zebu cattle. A team of Burkinabe and Austrian researchers
have established three cattle CBBP in the hot and humid South-West of the country from 2016 on.
Farmers were attracted by the system and are selecting best young bulls following the CBBP concept.
In workshops early 2025, groups of male and female farmers voiced their opinions about constraints
related to tagging, recording, selection and use of bulls for breeding and suggested solutions for
improving the system. Overall, CBBP are working well and provide a viable solution for improving
both types of local cattle.
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Dr. Muhammad Ahsan Qureshi has a PhD in horticulture from the Institute of Horticultural Sciences,
University of Agriculture, Faisalabad. His research focus is on kinnow production. He is currently
working as a research associate in the ACIAR citrus value chain project based in Sargodha. Previously,
he was an IPFP fellow at the Department of Horticulture, University of Sargodha.

Citrus is Pakistan’s leading fruit crop, with production increasing at approximately 4% annually.
However, productivity remains lower than in comparable countries due to high farmgate waste
resulting from poor production and harvesting as well as stagnant market value.

The Kinnow industry in Pakistan is predominantly made up of smallholders, with 60% of farmers
cultivating less than 2 hectares and 72% managing under 5 hectares. These smallholders often face
lower yields, poor quality, reduced prices, and profits that are up to 30% lower than average. To
address these challenges, an Australian Centre for International Agricultural Research (ACIAR)-funded
project established a demonstration plot in Village 118 NB of District Sargodha, Pakistan during the
year 2024 as a part of its value chain development initiatives.

The demonstration plot implemented a best practice from February 2024 till December 2024 which
included pruning, foliar application of potash (Katalyst), biostimulents (Isabian) and micronutrients
application. A control plot within the same orchard continued with traditional practices, using an
identical base fertiliser application. The demonstration plot incurred 19% higher input cost (Rs.
125,000 vs. Rs. 105,000) but achieved a yield of 7427.5 Kg compared to 5934.5 Kg in the control
plot—a 25% increase. This yield improvement, together with value chain linkages, led to 29% higher
revenue and a 33% increase in profit, attributed to both the greater quantity and improved quality of
fruit.

These results highlight the potential for improved production practices to significantly boost

productivity, quality, profitability, and the livelihoods for smallholder citrus growers in Pakistan.
Key words: Smallholder, Production, Yield, Quality, Livelihood.
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Floriane Lawac, the Head of Root and Tuber Crops Section at the Vanuatu Agricultural Research and
Technical Centre (VARTC) in Santo, emphasise her research about the importance of preserving genetic
resources of root, tuber, large number of vegetable and high value crops in Vanuatu. Applied, farmers
participatory research and conversation agriculture are her specialised area of research for
development. Ms Floriane Lawac, leads the VARTC team for collaborative research project on pacific
peanut, funded by ACIAR and work actively in collaboration with research team from Australia
including central Queensland University, Peanut company of Australia, Deltagen Australia, and
Stillwater AgAssist.

Vanuatu produced 2660 metric tonnes of peanut in 2021 and is an important cash crop for small
scale farmers, supporting the livelihood and family nutrition. Peanut is mostly sold directly by
producers in the local markets as fresh produce in bundles or as roasted products. Recent survey and
trials showed very low productivity (~1 ton/ha) of the peanut in Vanuatu, despite the potential yield
of 5-7 t/ha.

A small research activity (SRA) project funded by ACIAR, undertook the situation analysis of Vanuatu
peanut in 2023-2025, examined the constraints for peanut production. Low yielding variety with low
quality nuts, significant peanut diseases (particularly leaf rust, leaf spots, white mould) and feral
pests, poor quality seeds and lack of seed supply system and seed treatment, poor agronomy and
lack of input supply, increasingly expensive peanut workforces, lack of harvest and postharvest
management, fragmented value adding and supply chain, frequent episode of crop abiotic stresses
(drought, heat, cyclone), and lack of scientific knowledge base are recorded as major impediments
for productive peanut farming in Vanuatu.

The current SRA also focused on four major enablers for overcoming the low productivity and
product safety of Vanuatu peanuts. This paper will present the current updates and research results
related to, 1. Biosecurity and post entry quarantine arrangements for introduction of Australian high
yielding, high quality (high oleic), disease resistance peanut varieties from Australian to Vanuatu, 2.
Peanut disease survey and adapting the iNaturalist App for mapping Vanuatu peanut diseases, 3.

Evaluation of organic seed treatment options for improving crop establishments, 4. Developing
sampling methods and rapid aflatoxin test for Vanuatu peanut. This project underpins strong
partnerships, capacity development and suggest for pacific peanut initiatives for market led and high
value organic peanut industry for Vanuatu and other pacific island countries.
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Dr Araz Solomon is the R&D Manager - Integrated Pest and Disease Management at Hort Innovation.
He is highly motivated with a passion for plant science and innovation. He is particularly interested in
how pathogens interact, communicate, and share a host. My ideal position allows me to experiment

autonomously and publish prolifically.

The increasing complexity of pest and disease management in horticultural crops necessitates
innovative approaches that reduce reliance on chemical controls while ensuring crop productivity.
Two groundbreaking strategies—advanced virus diagnostics and bacterial symbiont-based pest
control—are shaping the future of sustainable horticulture.

The first innovation focuses on Citrus tristeza virus (CTV), one of the most economically significant
citrus diseases worldwide. Managing CTV is challenging due to its genetic variability and the presence
of multiple virus strains within infected trees. Recent advancements in molecular diagnostics and
genetic profiling have improved the ability to differentiate CTV strains and link them to specific
disease symptoms. These innovations enable more precise disease management strategies, including
targeted breeding for resistance and improved surveillance techniques.

The second innovation explores the use of bacterial symbionts, particularly Wolbachia, in pest and
disease control. Initially successful in mosquito-borne disease management, Wolbachia has
demonstrated potential in suppressing viral transmission in agricultural pests such as rice
planthoppers and aphids. Research under the Australian Grains Pest Innovation Program (AGPIP) has
explored the ability of endosymbionts to spread naturally through pest populations, providing a self-
sustaining mechanism for long-term pest suppression. These findings open new opportunities for
biocontrol applications in horticultural systems.

By integrating cutting-edge diagnostics and microbiome-based pest control, these innovations

present scalable, sustainable solutions for plant protection, offering a promising future for
horticultural biosecurity and resilience.
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Seema Yadav is Postdoctoral Fellow with Centre for Animal Science at Queensland Alliance for
Agriculture and Food Innovation. She is currently working on Al for wheat resistance development
project with UQ and CSIRO, funded by GRDC. Her Ph.D. project was focused on implementing genomic
selection to accelerate genetic gains in Australian sugarcane breeding programs.

Rust diseases continue to challenge sustainable wheat production in Australia, causing significant
annual losses despite widespread deployment of genetic resistance. To address this, the
RustHapSelect project was developed to accelerate the delivery of durable rust resistance into elite,
high-yielding wheat cultivars by leveraging whole-genome haplotype information and optimised
crossing strategies. High-density genotype data from the OzWheat and Vavilov diversity panels were
consolidated, resulting in ~30,000 SNP markers. Using imputation and haplotype reconstruction,
7,659 discrete haplotype blocks were identified across the 21 wheat chromosomes. These blocks
capture ~80% of genome-wide genetic variation, offering a more powerful selection framework than
individual SNP-based approaches. Haplotype effects for stripe rust (Yr) and leaf rust (Lr) were
estimated using multi-site field evaluation data collected during 2023—-2024. Key resistance-
associated regions, such as b006788 on chromosome 7B and b007213 on 2D, were identified for
targeted improvement. An elite-aware composite fitness function was implemented to guide
parental selection for crossing. For each haplotype block, the haplotype composition of an elite
reference line (e.g., Scepter) was evaluated. If the elite lacked the most favourable haplotype at a
block, parents contributing superior haplotypes were preferentially selected. Trait-specific scores for
Yr and Lr resistance were calculated independently and combined using a weighted average
reflecting breeding priorities. This approach ensures the systematic stacking of novel resistance
alleles while preserving the elite genetic background. The next phase will focus on introgressing the
selected parental lines into the Scepter genetic background through a targeted crossing and
backcrossing program.

The goal is to combine multiple novel resistance loci into Scepter-derived breeding lines, maintaining
agronomic performance while enhancing rust durability. By optimising haplotype selection and
maintaining elite cultivar profiles, this approach supports the development of durable, high-
performing varieties adapted to Australian conditions.
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Biography:

Tony Pattison is a Senior-Principal Researcher for the Queensland Department of Agriculture and
Fisheries. He has been based in north Queensland, Australia at the South Johnstone Research Facility
for over 30 years, working principally on soil borne issues faced by the banana industry in that region.
Tony has an undergraduate degree from the University of New England, a Masters degree from the
University of Sydney and a PhD from Bonn University. He has been involved in several international
collaborative projects during his career in Asia and Latin America. His current research emphasis is
developing an integrated management system for banana Fusarium wilt.

Banana producers worldwide face escalating threats from Fusarium wilt of banana Tropical Race 4
(TR4). To help banana growers in assessing and managing the disease risk we developed a
participatory, scenario-based decision support tool.

The decision tool integrates agronomic production factors together with knowledge of grower
motivation, using five management principles: prevention, protection, inoculum reduction,
resistance, and people management, across four different disease threat scenarios. The decision tool
was developed in an iterative process, that resulted in an Excel based scoring tool. A pilot study was
conducted with 61 banana growers (Australia n=22; Philippines n=21; Indonesia n=18), which
captured scenario selection (1-4), overall risk scores (0—100), and categorical risk ratings (low,
medium, high) for each disease management principle. Results from the pilot study revealed

Australian banana growers predominantly selected scenarios 1-2 (mean scenario score 1.91 + 0.13),
where Fusarium wilt was not present on the farm and had lower mean Fusarium wilt risk scores (32 +
2.0), reflecting strong prevention (95 + 5 % low risk) and people management practices (81 + 9 % low
risk). Philippine growers faced widespread Fusarium wilt epidemics, (scenario score 3.62 + 0.11; score
46 +2.2), with 62 + 12 % adopting low risk resistance via somaclonal variants. Indonesian banana
growers tended to have the smallest farm size (<500 m2) and presence of all four disease scenarios
(scenario score 3.06 £ 0.22; score 44 + 2.8). They exhibited mixed disease management practices,
tending to rely on low-risk cultivar resistance (50 + 11 %) and inoculum reduction (67 + 11 %).

Grower feedback highlighted the tool’s usability and ability to facilitate discussion around disease
management. By quantifying risks, the decision support tool enables strategic farm resource
allocation, within a framework suited to TR4 management across different scales of banana growing
and disease scenarios.
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Supporting Viethamese smallholder pig producers prepare for African swine
fever
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Biography:

Dr Jennifer Manyweathers is a senior lecturer in epidemiology and ruminant health at the School of
Agricultural, Environmental and Veterinary Sciences at Charles Sturt University. She has worked
extensively as a veterinarian in rural practice in Australia and has undertaken training and lecturing in
science and risk communication. Her interests focus on communication around scientific uncertainty in
emerging disease outbreaks and the role that social and cultural insight plays in risk analysis of
emergency animal and zoonotic disease outbreaks. She has over eight years’ experience working in
biosecurity and epidemiology and is a member of the Epidemiology Chapter of the Australian and New
Zealand Chapter of Veterinary Scientists. Dr Manyweathers has published in multiple fields including
science communication and disease risk management (orcid.org/0000-0001-7481-7070;
https.//researchoutput.csu.edu.au/en/persons/jennifer-manyweathers/publications/).

African swine fever (ASF) was detected in Vietnam pig herds in 2019, with impacts on supply and the
price of pork, and social and economic consequences for all Vietnamese people, particularly those
communities that rely heavily on pigs and the income derived from them. The need for an improved
understanding of biosecurity challenges at a smallholder level was identified during the national
response, with support from CSIRO Resilient Agriculture and Food under Aus4innovation. With the
National Institute for Animal Sciences (NIAS), under the Ministry of Agriculture and Rural
Development, Charles Sturt University and CSIRO researchers piloted data collection approaches to
inform decision makers about the vulnerability of smallholder pig producers to outbreaks of disease
and guide policy that support resilience within these communities.

Using a vulnerability framework, a questionnaire was designed, piloted, and distributed in three
provinces by NIAS officers. Charles Sturt researchers undertook descriptive analysis and developed a
Bayesian Network model that considered likelihood of exposure of and capacity to respond to an ASF
outbreak by smallholder pig producers.

Findings suggest that smallholder producers within Hoa Binh province were likely to be more
vulnerable to a disease incursion, according to the assumptions within the model. Smallholders with
the least vulnerability were likely to be found in Ha Nam, have 50-100 pigs, be younger but have
more experience in raising pigs.
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The pilot showed that data can be collected to better inform decision making and capacity building to
strengthen resilience in pig producers in Vietnam. Many challenges and opportunities have been
identified that can be acted upon to strengthen pig biosecurity for smallholders.

The second phase of the project, currently underway, involves collecting data from three more
provinces to expand the model and to consider the potential impact of some interventions aimed at
improving smallholder biosecurity.
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Enhancing Biosecurity Readiness through Queensland Fruit Fly Surveillance
and Extension in Western NSW
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Biography:

Dr. Salman Quddus is a highly experienced professional with a broad background in agricultural
research, biosecurity, and sustainable farming practices. He holds a PhD in Environmental Science from
Charles Darwin University, with a focus on ecological weed control and disturbed lands rehabilitation.

Dr. Quddus has extensive experience in leading and managing diverse research and extension
programs aimed at enhancing agricultural production and sustainability. His current roles include
serving as a Board Director for the Australasia-Pacific Extension Network (APEN) Australia and as a
Senior Land Services Officer — Agriculture with Local Land Services in New South Wales.

Throughout his career, Dr. Quddus has demonstrated strong leadership in managing large-scale
projects, from biosecurity surveillance and pest management to horticultural systems development. He
has worked across various regions, including Northern Australia and Pakistan, and has contributed to
numerous research studies and published several technical reports in agricultural science and
environmental management. His expertise spans a wide range of areas, including weed management,
land rehabilitation, and the development of innovative agricultural technologies to address climate
challenges.

Dr. Quddus is passionate about empowering local communities and enhancing agricultural resilience
through strategic advisory services, capacity-building programs, and fostering collaboration between
stakeholders. He is committed to advancing sustainable agricultural practices and promoting
environmental stewardship across the industries he serves.

Abstract

Queensland Fruit Fly (Bactrocera tryoni) remains a major biosecurity threat to the viability of
horticultural industries across Australia. Western New South Wales, with its semi-arid climate and
geographical isolation, presents unique challenges for effective pest surveillance and management.
This study outlines a regional initiative aimed at strengthening Queensland Fruit Fly management by
integrating smart surveillance technologies, targeted extension activities, and community capacity
building.

RapidAIM smart traps and expanded cue-lure networks were deployed in Dareton and Broken Hill to
enhance early pest detection. Surveillance activities included site assessments, trap inspections, data
recording, and seasonal trend analysis. Regional workshops focused on Queensland Fruit Fly
identification, lifecycle, and management, supported by surveys assessing landholder knowledge and
needs.

Monitoring detected the onset of fruit fly activity in late summer, with isolated hotspots associated
with unmanaged urban and peri-urban host plants. Real-time notifications from smart traps
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improved grower responsiveness, enabling timely pest management actions. Workshops attracted
strong participation from local horticulturalists and community members, highlighting a demand for
practical and accessible educational resources. Feedback was highly positive, with 63 percent of
participants in Dareton and 60 percent in Broken Hill rating sessions as excellent.

This initiative demonstrates that combining real-time surveillance with locally tailored extension can
significantly enhance pest preparedness and response, especially in semi-arid environments.

Collaboration between government, industry, and the community was critical to overall success.
Future priorities include sustaining surveillance networks, deepening engagement, and converting
increased awareness into coordinated action to protect horticultural production in semi-arid regions
across Western New South Wales.
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Biography:

Mikayla is a proud 5th generation dairy farmer who has grown up living and working on her family
dairy in Queensland. She credits her upbringing for her passion for the environment and agriculture.
This has motivated her decision to study a Bachelor of Advanced Science (Hons) majoring in Genetics.
She hopes to use the knowledge from her degree to benefit the cattle industry by investigating issues
such as bovine infectious diseases, antimicrobial resistance, and methane emissions. Mikayla has
gained global perspectives on agriculture, particularly dairy, through study abroad and dairy tour
groups. She has seen first-hand the benefit of new technologies that can improve the productivity and
sustainability of the cattle industry. Mikayla is passionate about the cattle industry and endeavours to
pursue a career that contributes to optimising cattle production systems.

The cattle tick continues to present a threat to animal health in tropical and subtropical regions of
cattle production. Tick vaccines are increasingly being investigated as a means of tick control in
response to the limitations of current tick control strategies. The ability of a vaccine to elicit a strong
immune response is key to its success. Poor longevity of previous commercialised tick vaccines
inhibited industry uptake, with multiple boosters of the vaccine not feasible in extensive production
systems. Thus, it is a priority to better understand the bovine immune response. The humoral, or B
cell, arm of the adaptive immune system is well reported in tick vaccine trials as IgG titres from
ELISA’s. This project is part of a proof-of-concept trial for a novel tick vaccine and hopes to expand
understanding of the cellular (T cell) component of bovine immune responses through major
histocompatibility complex (MHC) genotyping.

MHC Il molecules bind and present antigens to T-cells. Given the high polymorphism of MHC Il genes,
it is hypothesised that variation in MHC Il alleles will influence antigen presentation. Furthermore,
cattle with an MHC Il allele that exhibits the highest affinity for tick protein antigens, will be expected
to produce the greatest amount of antibodies. Variation in vaccine efficacy could thus be explained in
part by the relationship between MHC Il alleles and 1gG production. For commercial application, it
would be favourable that the tick antigens used in this novel vaccine can effectively bind a range of
MHC Il alleles.
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Biography:

Daniel is a Professor of Crop Science at the Centre for Crop Science within the Queensland Alliance for
Agriculture and Food Innovation (QAAFI), a research institute affiliated with The University of
Queensland in Australia. He completed his PhD at Wageningen University in the Netherlands, where he
was trained as a biophysicist and crop ecophysiologist. Daniel utilises his expertise in crop
ecophysiology to study crop adaptation to abiotic stresses and to design more productive, sustainable,
and resilient crops and farming systems. His research also contributes to the development of crop
simulation models and system approaches in agriculture, aligning with Sustainable Development Goals
1, 2, 13, and 15. In addition to his research, Daniel provides scientific leadership to a multidisciplinary
team of crop physiologists, agronomists, modellers, and socio-economists. Together, they work to
identify pathways for the sustainable intensification of agriculture in both Australia and low-income
countries. Furthermore, Professor Rodriguez serves as the Editor-in-Chief of Nature’s njpSustainable
Agriculture.

Africa is home to over 1.3 billion people, a number projected to nearly double to 2.5 billion by 2050.
This population growth brings significant challenges, including persistent food insecurity, poverty,
and resource degradation in the face of climate change. Addressing these issues has geopolitical
implications and requires agricultural intensification to enhance food security and income for
smallholder farmers, feed the growing urban populations in Africa, and meet rising global food
demand in the coming decades.

Between 2009 and 2019, framed by the Millennium Development Goals, the ACIAR-funded program
Sustainable Intensification of Maize Legume Systems for Food Security in Eastern and Southern Africa
(SIMLESA) was created to address some of these challenges. SIMLESA had a strong focus on lifting
agricultural productivity and farmers’ livelihoods through a mix of relevant and actionable
technologies and practices intended to contribute to sustainable intensification, including reduced
tillage, residue retention or mulching, herbicide control of weeds, and the inclusion of grain or forage
legumes in the maize system either in rotation, intercrops, double crops or relay crops. Using the
most relevant improved germplasm and fertiliser inputs that fit local recommendations was also an
integral part of the overall intensification package. Effective pathways to impact were identified and
scaling models tested to enable the National Agricultural Research and Extension Services to scale
out and scale up CASI innovations and expand climate-smart agricultural research-for-development
across eastern and southern Africa. The program influenced the design of several major research-for-
development initiatives, demonstrating improved productivity, resilience, and resource management
through CASI across more than 30 research hubs. The adoption of CASI methods has enhanced the
livelihoods and food and nutrition security of over 480,000 farm households in diverse environments
across the continent.
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Dr. Stanford Blade is the Deputy Director General - Research and Innovation for the International Crops
Research Institute for the Semi-Arid Tropics. ICRISAT is a global research and innovation organization
working in Asia and Africa, focused on improving the lives of the 2+ billion people who live in dryland
regions. ICRISAT uses research for development actions to enhance prosperity and resilience as well as
reducing poverty, hunger, and environmental degradation. ICRISAT is focused on "transforming dryland
agriculture”.

The CGIAR’s 2030 Global Strategy for Resilient Drylands (GSRD) is a bold initiative aimed at
transforming agriculture in the world’s driest regions. Launched at the UNCCD COP16 in Riyadh, this
strategy focuses on improving food security and livelihoods for the 2.7 billion people living in
drylands, particularly in Africa and Asia. The strategy emphasizes the importance of managing soil,
land, and water systems to sustainably intensify production by developing and promoting
regenerative and conservation agriculture. The drylands cover about 45% of the Earth’s land surface
and are home to diverse ecosystems.

The GSRD has several key objectives:

- Enhance food security and nutrition for vulnerable communities.

- Promote sustainable agricultural practices that conserve biodiversity.
- Build resilient livelihoods through innovative agricultural technologies.

Drylands are often seen as fragile ecosystems, but they play a crucial role in global agriculture. They
support nearly half of the world’s livestock and contribute significantly to food production. The GSRD
aims to change the narrative around drylands by highlighting their potential for climate adaptation
and sustainable agriculture to address the following challenges:

- Water scarcity due to limited rainfall
- Land degradation from overuse and climate change
- Vulnerability to extreme weather events like droughts

The paper will describe the work of ICRISAT in developing new crop genetics (millet, sorghum,
pigeonpea, groundnut and chickpea), enhancing land/water management, policy insights, improved
nutrition, and other innovations in Asia, Africa and beyond.

CGIAR’s 2030 Global Strategy for Resilient Drylands is a comprehensive approach to tackle the
challenges of dryland agriculture. By focusing on sustainable practices and innovative technologies,
the GSRD aims to improve food security and livelihoods for those living in the drylands. This strategy
is not just about agriculture; it is about ensuring a sustainable future for millions of people who
depend on these ecosystems.
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Biography:

Professor Gabrielle Persley AM is a senior science advisor who has worked with some of the world’s
leading agricultural research and development agencies, especially in the areas of biosciences and
biotechnology, including the Australian Centre for International Agricultural Research (ACIAR), the
Word Bank, and the International Livestock Research Institute (ILRI), Nairobi, Kenya.

Currently a Professor at the School of Agriculture and Food Sustainability at the University of
Queensland, Australia, Persley continues her work with several international research and development
agencies, with emphasis on public-private partnerships and innovative ways to develop demand-led
approaches in both animal and plant breeding in Africa. Currently, she is the Chief Investigator at the
University of Queensland for the Demand led Breeding (DLB) project for new variety development in
Africa (www.demandledbreeding.org).

Professor Persley is the Founder and Chair of the Doyle Foundation, Scotland, which advocates the role
of science and technology in development, especially in relation to animal health in Africa. Professor
Persley has a PhD in Microbiology from the University of Queensland, Australia, based on her research
conducted in Africa. The University of Queensland awarded Professor Persley the Vice Chancellor’s
Award for Excellence in 2014 for her distinguished contributions to international science and
technology in relation to food security.

Professor Persley was appointed a Member of the Order of Australia (AM) by the Government of
Australia in 2010 for her services to international science in development and livestock health in Africa.
Professor Persley was also appointed as an Emeritus Fellow at the International Livestock Research
Institute (ILRI), Nairobi Kenya in 2022, in recognition of her contributions to ILRI.

Sorghum is a climate resilient crop, indigenous to Africa. It is a multipurpose crop able to contribute
more towards food security, income, and employment opportunities, though value added products
as food, feed, beverages, and industrial uses.

The goal of the newly established Pan Africa Sorghum Alliance (PASA) is to increase the productivity,

profitability, commercialization, and utilization of sorghum, as a climate resilient, nutritious, and
multipurpose crop, suitable for small scale farmers throughout Africa.
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The Pan Africa Sorghum Alliance is modelled on the approach of the Pan Africa Bean Research
Alliance (PABRA), where bean value chain analyses and bean corridors have long been critical to
success.

PASA has five objectives:

Objective 1 Enterprise Development: Identify new opportunities for sorghum in Africa

Value chain analyses will be undertaken in Ethiopia, Tanzania, Kenya, Namibia, Rwanda and Uganda,
countries where sorghum is an under-utilised crop, of increasing importance due to its climate
resilience.

Objective 2 Demand led breeding (DLB), to identify new varieties that lead to value added sorghum
products. The African Crop Improvement Centre (ACCI), University of Kwa Zulu Natal, hosts a DLB
Community of Practice of sorghum breeders who are central to new variety development.

Objective 3: Sormaize is an African scientific innovation of a wide cross between sorghum and maize.
Sormaize combines characteristics of both, as a climate resilient and multipurpose crop for Africa.
New sormaize varieties are being registered in Kenya in 2025, and then in other countries of Africa.

Objective 4: Demand led Seed Systems (DLSS), for high quality seed of specialty sorghum varieties,
available to seed enterprises to promote a range of value-added sorghum products.

Objective 5 Enabling Environment, to promote the business of sorghum in Africa, enabling access to

new technologies, innovations and policies that will support increasing cultivation and multiple uses
of sorghum across Africa.
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I am an Associate professor of natural resource management, especially for dryland management. |
have developed national and international collaborations like Nuffic Netherlands, ACIAR, CGIAR,
Crawford Fund, and collaborate with universities from Australia, Netherlands (VHL), Timor Leste;
teaching- research, and community service on dryland management, agro ecosystem, integrated
farming system, soil & water conservation, soil fertility, gender-social capital & food security; and
Leading programs: agroedutrourism, a living lab consortium about climate adaptation and food
system. | have conducted several research studies and published some papers, led some programs for
the Improvement of Dry Land Cropping systems with a Circular Economy Approach towards
Agroecotourism, and Soil Quality Monitoring in Dry Land as an Effort to Support Food Security in
Semi-Arid Regions.

Soil fertility and microbial activity are crucial determinants of agricultural sustainability. Dryland
management is complicated by various challenges, including water scarcity, lack of soil organic
matter, and soil erosion due to climate change. Local farming system, slash and burn, isa common
approach for land clearing in sloping areas. Therefore, this study investigated the influence of land
use (intensive vs. non-intensive cultivation), biomass amendment (control, rice husk charcoal, wood
charcoal, rice husk, wood leaves), and location (Netpala and Kualeu), Timor Tengah Selatan,
Indonesia, with the highest stunting problems. Each soil was treated with five treatments (control,
20% addition of rice husk charcoal-RHC, wood charcoal-WC, rice husk-RH, and wood leaf-WL) and
three replicates for each treatment. The samples were incubated for 30 days, composited, and
analyzed for on key soil properties: Nitrogen (N), Phosphorus (P205), Potassium (K20), microbial
phosphorus (Mic P), pH, organic carbon (Corg), and soil water content (SWC). Our analysis revealed
significant interactions between these factors in shaping soil nutrient profiles. Non-intensive
cultivation generally exhibited higher Corg and N levels, particularly with wood charcoal amendment
in Netpala. However, microbial phosphorus populations were more pronounced in Kualeu under non-
intensive cultivation with rice husk charcoal. Intensive cultivation showed variable responses to
biomass amendments, with some instances of increased nutrient availability and potential negative
impacts on organic carbon. This study highlights the complex and site-specific effects of land
management practices and biomass application on soil fertility and microbial dynamics, underscoring
the need for tailored strategies to optimize soil health and agricultural productivity. The complex
interaction between soil chemistry and biological activity in shaping soil fertility may provide valuable
insights for targeted sustainable resource management to optimize agricultural production in these
regions.
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Biography:

Dr Trinh Huynh is a Postdoctoral Research Fellow at the Forest Research Institute (FRI), University of
the Sunshine Coast (UniSC). Her main areas of expertise and interest include integrated timber
production, woody biomass and carbon storage in forest systems; forest roles in mitigating
Greenhouse Gas Emissions (GHG) and utilisation of forestry resources. She is also interested in finding
opportunities for farm forestry and silvopastoral systems to reach carbon neutrality and enhance the
value of livestock.

The vast majority of the Northern Gulf region is currently used for extensive beef cattle grazing. The
regional economy could count on income derived from agriculture (including grazing and
horticulture), fishing, mining and tourism. Between 2017-2021, total agriculture production from the
Northern Gulf region has varied from $600 to 750M per year, with the majority of livestock income
contributing $400- 600M. However, the region faces significant pressures due to land management
challenges and extreme weather influenced by climate change. The region is particularly affected by
extreme heat events, increased evapotranspiration rates, water stress and extended drought
periods.

Emerging research highlights silvopasture — the integration of trees with livestock grazing systems —
as a promising strategy for enhancing drought resilience, supporting climate change adaptation, and
delivering co-benefits such as carbon sequestration and diversified income streams. Successful
adoption of silvopasture, however, requires a shift in graziers’ perceptions, greater understanding of
its benefits, and well-designed management approaches tailored to local conditions.

This study assessed land suitability for silvopasture in the Northern Gulf region, identifying 47,677
hectares of X-class land across 35 land types and 12,662,788 hectares of pastureland across 39 land
types as potentially suitable areas. Seven drought-resistant, high-timber-value tree species were
proposed for integration based on ecological and economic suitability. The project team surveyed 49
individuals across the region to capture local knowledge, attitudes, and barriers to adoption.
Findings from this research offer valuable insights into the potential for silvopasture to support
sustainable grazing systems in dryland environments, strengthen regional livelihoods, and contribute
to broader climate resilience goals. The outcomes provide a foundation for future engagement,
extension, and implementation strategies across the Northern Gulf region.
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Biography:

Dr. Mohammad Jahanbakht is an innovative software engineer and researcher with a diverse skill set
spanning code development, numerical modeling, web programming, cloud technologies, data science,
and machine intelligence. With a PhD in machine learning and data science from James Cook University
and a strong background in computer and electronic engineering, he has contributed to numerous
interdisciplinary projects in environmental studies, maritime research, and biodiversity monitoring. His
expertise extends to Al-powered estimation and forecasting of marine environmental parameters, edge
processing of underwater image and video data, and monitoring biodiversity in farms, wetlands, and
maritime ecosystems using IP cameras and aerial imagery. Mohammad has also played a key role in Al-
driven land studies for drone surveys and remote sensing applications. His proficiency in big data
analytics, AWS cloud services, embedded systems, and electronic design engineering underscores his
commitment to technological innovation and scientific advancement.

EcoSprAl is an advanced AgTech solution developed at JCU to make agricultural spraying more
efficient and environmentally sustainable. Traditional manual spraying is labour-intensive, error-
prone, and can lead to chemical runoff, harming non-target plants and human health. By leveraging
Al and advanced software, EcoSprAl enables precise, targeted spraying, reducing waste and
improving farm productivity.

EcoSprAl was initially developed to map prickly acacia infestations using drone and satellite imagery.
At its core, it leverages advanced computer vision and deep learning to analyse aerial images with
exceptional accuracy, identifying weed-infested areas across large farmlands. This data is seamlessly
integrated into GIS platforms to create optimised spraying plans tailored to the landscape. This in
turn reduces herbicide use, lowers costs for farmers, and supports healthier crop growth.

The employed methodology involves the integration of drone and satellite-based Al systems, which
begins with high-resolution drone imagery to detect, and map weed infestations. Using a deep
learning model, the drone system can detect large and medium-sized trees with a high Intersection
over Union performance of 0.91. The dataset collected from the drone serves as the ground-truth for
training the satellite-Al model, which compensates for the drone’s limitations, such as flight
restrictions and battery life. By leveraging large-scale satellite data, the satellite-Al model enhances
detection speed and scalability, successfully identifying over 83,500 weed trees in a 25 km? area.
Looking forward, EcoSprAl is poised for further expansion beyond herbicides. Plans include
integrating capabilities for fertilizers, pesticides, and seed spreading. Collaborations with drone
service providers ensure practical implementation and scalability, paving the way for broader
adoption in agriculture. This initiative not only supports sustainable farming practices but also aligns
with global goals for environmental stewardship and resource efficiency.
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Teresia Gathoni Wamwondwe dedicates herself to research-based work as an agricultural economist
and specialist in sustainable agriculture, climate resilience, and inclusive development. She completed
her MSc in Agricultural Economics at Egerton University after performing research on knowledge,
attitude, practices, and willingness towards insect-based approaches to manage organic waste.

Through extensive research across seven Kenyan counties, she investigates how economic views impact
Black Soldier Fly (BSF) farming uptake in climate-smart agricultural systems. Previously a Graduate
Fellow and currently a Research Officer at ICIPE. She performs research duties that include leading
projects related to organic waste mapping while studying behavioural aspects and implementing BSF
technologies. Her research presentations include international platforms such as the 32nd ICAE
Conference in India. She uses impact evaluations and policy briefs and community engagement to
share knowledge. She also has authored two books, Drippings of the Pen, and STAR, A light to
emotional intelligence. She is also a volunteer writer for Hidden Tears Kenya to advocate for mental
health along with gender equity and youth empowerment through her authorship. The researcher
connects scientific discovery to practical changes through her focus on sustainable food system
advancement and innovation.

Economic viability perceptions directly influence agricultural adoption decisions regarding climate-
smart innovations. The study evaluated how organic waste producers perceive Black Soldier Fly (BSF)
farming adoption for organic waste recycling into animal feed and biofertilizers despite its beneficial
climate change reduction, improved food security, and resource optimization. The research included
307 organic waste producers selected through cross-sectional design and multi-stage sampling.

Structural equation modeling (SEM) and demographic statistics evaluated the factors influencing how
respondents perceived the economic value and willingness to use BSF technology. The adoptive
tendency for organic waste management through BSF farming increased when individuals recognized
its profitability potential. The research showed that 64% of the respondents understood BSF farming
as a profitable option.

The percentage of participants with general insect farming knowledge was 65% among male
respondents and 48% among female respondents. Individuals with higher education combined with
training background regarding waste management and necessary supporting services tended to
express more positive economic perceptions. Middle-aged adults (26-45 years) (86.5%) were more
receptive to using insects to manage their organic waste while a greater number of youth
participants (18—35 years) attended more organic waste management training.

131



Financial incentives, available equipment, and specialized training proved vital for adoption since
they demonstrate the significance of establishing supporting infrastructure for sustainable solution
growth. The findings of this research identify economic perception as the main factor that
determines how scalable BSF agriculture becomes for sustainable waste management. The
widespread adoption of BSF farming depends on improving awareness about its economic benefits
while showing its economic viability which will lead to climate resilience through environmentally
friendly agriculture and circular economic systems in agriculture.
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Gher Dyke: A Technology Package Approach
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Dr. Shilpi Das is a Senior Scientist and Officer-in-Charge at the Bangladesh Institute of Nuclear
Agriculture (BINA) Sub-station in Satkhira, Bangladesh. She earned her PhD in Soil Science from the
University of Queensland, Australia, with research focusing on the effects of pesticides, nitrification
inhibitors, lime, and copper on soil nitrogen transformations and nitrous oxide emissions. Before her
PhD, Dr. Das completed two Master's degrees in Soil Science and Agronomy from Bangladesh
Agricultural University (BAU), achieving excellent academic results. Her research during this time
emphasized zinc biofortification in wheat and optimization of urea super granule (USG) application in
rice cultivation, which has had a significant impact on farming practices in Bangladesh. Since joining
BINA in 2013, Dr. Das has been dedicated to advancing soil science research, with expertise in
greenhouse gas measurement, isotopic techniques, and soil DNA analysis. Her contributions have been
critical in developing strategies for reducing nitrous oxide emissions and enhancing soil fertility in
Bangladesh. She has also worked with the Bangladesh Rice Research Institute (BRRI) under an ACIAR-
funded climate change adaptation project. Dr. Das has published extensively, authoring numerous
peer-reviewed journal articles in international journals such as Science of The Total Environment,
Agronomy, and Heliyon. Her research has notably contributed to the fields of zinc biofortification in
wheat and sustainable rice farming practices. She has received international training in Malaysia and
China, specializing in isotopic and soil fertility techniques. Her leadership in soil research continues to
impact agricultural productivity and environmental sustainability in Bangladesh.

Efficient resource management is critical for modern agriculture to boost productivity, profitability,
and sustainability. In regions facing climatic and environmental challenges, innovative farming
systems are necessary to make the best use of available resources. One such approach is Gher dyke
farming—an integrated land use system where the embankments (ghers) surrounding ponds are
utilized for crop and vegetable cultivation, combined with irrigated rice (Boro rice) production and
fish farming—offers a promising model for optimizing land use and supporting smallholder
livelihoods, particularly in saline-prone areas. This study, conducted in Dumuria, Satkhira, Bangladesh
introduces an Efficient Resource Use Technology Package (ERUTP) aimed at enhancing the
productivity and economic viability of Gher dyke systems. The technology package focused on
precision water and nutrient management, improved crop varieties, and climate-smart pest control
practices. Improved crop management included the introduction of high-value vegetables like
watermelon, sweet gourd, and bottle gourd, the use of compost and vermicompost (2 t/ha)
alongside chemical fertilizers, and Integrated Pest Management (IPM) tools such as yellow sticky
traps, sex pheromone traps, and bio-fungicides. Results demonstrated that the improved practices
increased yields by 32%, enhanced marginal net profit from BDT 94,653 to BDT 151,878 and raised
the Marginal Benefit-Cost Ratio (BCR) from 1.85 to 2.27. Among the introduced crops, watermelon
ranked first based on farmers’ preferences, considering yield potential, pest resistance, and
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marketability. The ERUTP significantly contributed to enhanced farm profitability, improved resource
use efficiency, and promoted sustainable agricultural intensification, while simultaneously enhancing
nutritional security. Future initiatives will promote year-round vegetable production and address
market linkage constraints to further enhance farmers’ resilience and income stability.
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CRISPR/Cas9 genome editing in bovine cells and embryos
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Dr Porto-Neto graduated in Veterinary Medicine from the University of Sao Paulo (USP), Brazil and
obtained a Master of Science in Animal Reproduction from the same University. He then moved to
Australia to pursue his PhD in Molecular Genetics at the University of Queensland. Currently, he is the
Team Leader of Animal Genomics at CSIRO. The team takes a holistic approach to on-farm systems,
detecting efficiency gaps, and, making use of recent advances in genomic technologies, aims at
developing research-based solutions for improved efficiency, resulting in greater return to the
producer.

Genome editing applications in livestock to enhance traits or create new biomedical research models
have proven to be both feasible and valuable. To improve the genome editing workflow in cattle, we
optimized the gene editing in Madin-Darby bovine kidney (MDBK) cells and refined the settings
further to enable efficient editing in vitro derived bovine embryos. We firstly compared the efficiency
of four Streptococcus pyogenes Cas9 (SpCas9) nuclease variants and two different CRISPR delivery
methods applied to MDBK cells. We targeted three Bos taurus genes: the testis-determining gene Sry
(sex-determining region on Y chromosome), germ cell-specific gene Nanos2 and PRLR (prolactin
receptor). CRISPR components were delivered into cells via lipofectamine CRISPRMAX transfection or
Neon electroporation. When targeting Sry, the commercial Alt-R High-Fidelity (HiFi) SpCas9 nuclease
exhibited the highest deletion efficiency, followed by the in-house generated Sniper2L, HiFi SpCas9
and wild-type SpCas9. Notably, for PRLR and Nanos2, Sniper2L induced comparable editing outcomes
to Alt-R HiFi SpCas9. The two delivery methods, lipofectamine CRISPRMAX transfection and Neon
electroporation, demonstrated similar efficiency (60% to 83%) in producing indels in all three target
genes. However, Neon electroporation (5.5% to 11%) was superior to CRISPRMAX lipofection (1.5%
to 4.8%) at inducing target-specific sequence knock-ins in MDBK cells. Furthermore, using PRLR as the
target gene, we evaluated three transfection approaches in bovine zygotes: lipofection with
Lipofectamine CRISPRMAX, or electroporation using either the Neon or NEPA21 electroporation
systems. By refining the parameters, we found CRISPRMAX transfection generated up to 30% PRLR-
edited blastocysts, without significant impact on embryo development. NEPA21 and Neon
electroporation systems achieved 50% and 65.2% gene editing efficiency, respectively, in embryos
but compromised cleavage and blastocyst rates. These findings provide valuable insights for
improving gene editing outcomes in bovines and may assist in accelerating the widespread
application of genome editing technology in large animals.
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Low-Cost, On-Site Monitoring of Agrochemicals: Paraquat Detection Using
Magnetic Molecularly Imprinted Electrochemical Sensors

Mr M Ashraful Kader?, Dr. Yang Liu'?
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Biography:

M Ashraful Kader is pursuing his Doctor of Philosophy (PhD) in Natural and Physical Sciences under the
College of Science and Engineering at James Cook University, Townsville. He was awarded the James
Cook University Postgraduate Research Scholarship to undertake his doctoral studies. He obtained a
Bachelor of Science degree in 2018 under the Department of Genetic Engineering and Biotechnology at
Jessore University of Science and Technology, Bangladesh and completed his Master of Science in
Industrial Biotechnology at Universiti Malaysia Pahang Al-Sultan Abdullah, Malaysia in 2023. During his
Masters, he published several research and review articles in different peer-reviewed journals. He has
also presented his work in various conferences and received a Silver Medal for his research exhibited at
CITREX 2022. Currently he is in the 2nd yr of his PhD, working on the thesis titled “Development of
molecularly imprinted polymer-based electrochemical sensors for sensitive detection of pesticides.” In
2024, he was awarded the prestigious Eric Booth Memorial Grants in Chemistry to support his doctoral
research. In addition, he is serving as a casual academic at James Cook University, Townsville.

Paraquat (PQ) is a highly toxic herbicide widely used in Australia, particularly in Queensland to
control broadleaf weeds and grasses in sugarcane farming [1]. It persists for over 10 years and, due
to its high-water solubility, it is readily translocated to non-target areas, including aquatic and soil
environments. PQ mainly damages the lungs, causing respiratory failure, may trigger Parkinson's
disease, and at high exposures causes harm to liver, heart, and kidneys. Therefore, continuous
monitoring is crucial to minimize exposure and enhance environmental protection. The conventional
detection methods hinder continuous on-site monitoring due to high costs, non-portability, long
turnaround times, and complex operations. Additionally, matrix effects and the risk of false positives
or negatives often compromise measurement accuracy [2]. This study presented a sensitive,
selective, and reliable electrochemical sensor for affordable and convenient on-site detection of
residual PQ in environmental water sources. The sensor was fabricated by coating a screen-printed
electrode (SPE) with molecularly imprinted polymer (MIP) grown on magnetic oxide nanoparticle
(FesO4 NPs) via polymerization. During MIP formation on sensitive FesO4 NPs, recognition sites are
imprinted that are structurally complementary to PQ and which allow only PQ to bind. This selective
binding significantly reduces the likelihood of false positives and false negatives. Electrochemical
sensing investigation revealed that the MIP/Fe304 NPs/SPE sensor could accurately detect PQ
concentrations, proving its selectivity. The observed sensing responses demonstrate the potential of
MIP/Fe304 NPs/SPE for in-situ monitoring of PQ in real-world samples, with validation supported by
high-performance liquid chromatography.

Acknowledgements: The authors acknowledge financial support from the James Cook University
Postgraduate Research Scholarship and the AgTAC seed funding.

References: 1. Australian Pesticides and Veterinary Medicines Authority. (2024). Paraquat Review
Technical Report. 2. Guo et al. (2023). Paraquat and Diquat: Recent Updates on Their Pretreatment
and Analysis Methods since 2010 in Biological Samples. Molecules. 28(2).
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Inclusive value chain development and forest landscape restoration:
Opportunities, obstacles, and future implications
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Ms. Thi Minh Ngoc Tran is currently a PhD student at the University of The Sunshine Coast, Australia.
Her topic focuses on inclusive value chain development in forest landscape restoration. Ms. Ngoc
obtained Bachelor degree in Environmental Sciences at Vietnam Forestry University in 2008, Master in
Agriculture and Environment at The University of Sydney in 2019. Before starting PhD, Ms. Thi Minh
Ngoc Tran has worked in forestry, agriculture, and agroforestry for around ten years. In the past four
years, especially, she was an Agricultural Value Chain Researcher at World Agroforestry (ICRAF) and
Value Chain Advisor at the Netherland Development Organization (SNV) in Vietnam. Besides doing
research in agroforestry value chains, her work closely involved smallholders, private companies, and
government agencies to enhance smallholders’ livelihoods and rural development.

Forest landscape restoration (FLR) emerged in the early 2000s as a promising approach aimed at
achieving ecological integrity and improving human livelihoods. Despite the efforts dedicated to FLR
programs, practical solutions are yet to meet the needs of nature restoration and socio-economic
goals. The benefits of FLR for local livelihoods are often project-based and short-term focused, with
limited attention given to long-run impacts, thus lacking sustainability after the project ends.
Immature markets and underdeveloped value chains are some of the biggest challenges inhibiting
smallholders from achieving sustainable livelihoods and improving local ecological conditions through
FLR. Inclusive value chain development (IVCD) can be a practical support for FLR as it enhances the
integration of marginalized people (i.e., smallholders, women, and ethnic minorities) into value
chains, bolsters and sustains local livelihoods and contributes to ecological sustainability. There are
limited studies that shed light on the value chain approach in general, as well as inclusive value chain
development (IVCD) within the FLR process. Using case studies in the Philippines, our study combines
gualitative and quantitative research to address the aim and objectives. This research goes beyond
existing literature on the relationship between value chains, smallholders, and landscape restoration.
It provides a more comprehensive understanding of the links between IVCD and FLR in practice and
how IVCD can effectively contribute to FLR. It can serve to inform future value chain research in
forested landscape restoration and contribute in a practical way to ongoing and future FLR projects
and programs at a local level in the design, implementation, and promotion of FLR initiatives to foster
the sustainable reduction of local reliance on forests, making the sustainable use of forest and non-
forest products within value chains and support FLR objectives effectively.
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In Vitro Assessment of Inert Carriers to Deliver Mitigation Outcomes for
Sustainable Grazing Systems
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Dr Nigel Tomkins is a senior research scientist — methane at ROAM Agricultural Pty Ltd. Previously, he
managed Meat and Livestock Australia’s grass-fed beef program, a portfolio of producer levy and
Commonwealth Government-funded activities across northern and southern Australia, delivering
applied R&D outcomes for extensive grazing systems. Nigel was a ruminant research scientist with
CSIRO for 15 years in Rockhampton and Townsville where he contributed to R&D outcomes under the
National Livestock Methane Program. For leading the CSIRO team in the discovery and development of
the red seaweed Asparagopsis as a source for bromoform for enteric methane mitigation he was a
finalist in the Australian Museum Eureka Awards (2021). He is part of the Livestock Emissions Carbon
Farming working group proposing the “Reduction of enteric methane emissions in ruminant livestock
from feed additives and forage” under the ACCU Scheme and has demonstrated the emissions potential
of leucaena in extensive field trials. He is an adjunct professor with the Institute for Future Farming
Systems Central Queensland University, Rockhampton.

Introduction: Ruminant livestock contribute to agricultural greenhouse gas emissions. Bromoform
(CHBr3) has potential to mitigate enteric methane but is inherently volatile. If complexed into a
stable carrier bromoform could be incorporated into supplements to deliver direct abatement
outcomes and contribute to the sustainability of grazing systems. This study aimed to identify a
carrier to stabilise bromoform and demonstrate in vitro abatement.

Materials and Methods

Two inert carriers [activated carbon (AC), polymer resin (PR)] containing bromoform (15% w/w) were
dosed daily in vitro at a low (L) or high (H) concentration, creating four treatments; ACL, ACH, PRL
and PRH equivalent to 12.6 and 25.2 mg CHBr3/kg DM for low and high doses, respectively.
Treatments were incubated in a rumen simulation technique for 14 d. Methane production, VFA
concentrations and substrate degradability was analysed in JIMP V15.20 (SAS Inst.).

Results & Conclusion:

Both carriers supported reductions in methane yield (p<0.05). The AC delivered the greatest and
most persistent mitigation regardless of concentration with mean reductions of 89-91% in the first
week. Treatment PRH demonstrated a mean reduction in methane yield of 76%, during the first
week, but diminished to 41%, in the second week. There was a delay of at least 72 h to achieve 16-
18% methane reductions for PRL compared with other carrier combinations that demonstrated an
effect <48 h. Total VFA concentrations were similar (p>0.05) between treatments. Results indicate
carrier type influences mitigation effect. A 15% (w/w) CHBr3 for the PR may have exceeded a carrying
capacity, explaining the diminishing effect over time. The concentration of CHBr3 on AC could be
decreased given almost complete inhibition was achieved at the low concentration. Bromoform
stabilised onto an AC carrier demonstrated greater and more consistent effects than PR, indicating it
is a more promising candidate for progression to in vivo trials.
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Aradhana Deesh is a Research Officer in Plant Protection at the Ministry of Agriculture, Fiji with over 10
years of experience. Specializing in entomology, biological control, and tropical weed management, she
led research on managing weeds and insects impacting Fiji's agriculture. She holds a Masters, a
Postgraduate Diploma, and a Bachelor’s degree from USP. Aradhana is a registered resource
professional and has trained extension officers, farmers, and stakeholders. Recognized for her
leadership, she received the ACIAR Meryl Williams Fellowship (Cohort 1). Aradhana is completing her
PhD studies on pests affecting horticultural crops under the ACIAR - PASS CR program.

This study investigated the critical gap in knowledge regarding Thrips (Insecta: Thripidae) species
associated with Eggplant (Solanum melongena L.), an important export crop in Fiji. It is locally
consumed and mainly exported to countries such as New Zealand, Nauru, and Canada. Thrips are
minute insects of the order Thysanoptera that significantly impact eggplant health, yield and are
considered quarantine pests.

An accurate identification of the thrips species is essential for effective management and sustainable
crop production. Thrips specimens were collected over a period of one year from six major
agricultural agroecosystems located in two provinces in Western Viti Levu, Fiji.

The province Nadroga/Navosa lies in the intermediate climatic zone, and province Ba is situated in
the dry climatic zone. Together, these provinces contributed 94% of eggplant production for the
Western Division and 37% of national eggplant production in 2020. Morphological and molecular
techniques were employed for identification of thrips specimens. Photomicrographs were taken at
higher magnification to record distinguishing morphological characteristics and molecular
identification was done using the mitochondrial cytochrome C oxidase subunit | (COl)-based DNA
barcoding method.
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The findings revealed the presence five thrips species namely Thrips palmi (Karny), Megalurothrips
usitatus (Bagnall), Thrips hawaiiensis (Morgan), Microcephalothrips abdominalis (Crawford) and
Haplothrips gowdeyi (Franklin) associated with eggplant agroecosystem in export regions of Fiji.
Among these, T. palmi were the most abundant species occurring across eggplant, other cultivated
crops and weed species in and around the crop fields. This research provides updated and critical
information on thrips species affecting eggplant agroecosystem, serving as a valuable repository for
future management and monitoring programs.

The findings offer a strong foundation for developing and implementing sustainable pest

management strategies, ensuring the protection of Fiji’s eggplant agroecosystems, and supporting its
export economy.
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Dr Jacinta Watkins is a molecular biologist and biochemist working in the Banana Biotechnology
Program at QUT’s Centre for Agriculture and the Bioeconomy. She completed her PhD in plant sciences
at the Australian National University in 2019 and then conducted postdoctoral research at the
University of Calgary in Canada, where she investigated the biosynthesis and molecular regulation of
psychoactive compounds in medicinal plants. Her current work focuses on improving banana fruit
quality and developing resistance to Fusarium wilt tropical race 4 (TR4) using gene editing
technologies.

The global banana industry is under serious threat from fungal diseases, particularly Panama disease
tropical race 4 (TR4), caused by the soil-borne fungus Fusarium oxysporum f.sp. cubense, and Black
Sigatoka, caused by the leaf pathogenic fungus Pseudocercospora fijiensis. The Cavendish cultivar,
which accounts for 95% of commercially grown bananas in Australia and 50% worldwide, is highly
susceptible to both diseases. TR4 has already wiped-out Cavendish plantations across Asia, Africa,
Latin America, and the Middle East and continues to spread throughout the major growing region of
Australia in far-north Queensland with no chemical treatment available. Black Sigatoka is widespread
in all major producing areas in Africa, Asia and Latin America and requires intensive fungicide use to
manage, raising environmental and economic concerns. The Goldfinger cultivar, exhibits strong
resistance to both TR4 and Black Sigatoka, however, was previously rejected by Australia consumers
due to a poor flavour profile. To overcome this barrier, a gene editing platform developed at QUT
offers a promising solution for enhancing Goldfinger’s consumer traits without introducing foreign
DNA. Through comparative metabolomic and transcriptomic analysis of four banana cultivars across
four developmental and ripening stages, we identified several candidate genes strongly correlated
with the accumulation of soluble sugars and organic acids in banana fruit. We have successfully
edited these flavour enhancing genes in Goldfinger and regenerated non-GMO lines. Upcoming field
trials and subsequent metabolite quantification will reveal whether the fruit of these edited
Goldfinger lines is more likely to be accepted by the Australian public, potentially providing a disease-
resistant, tasty banana cultivar.
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landscapes: the findings of a combined genetic and ecological study of
Tropical Fruit Fly in Eastern Australia
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Professor Peter Prentis is Director of QUT’s Centre for Agriculture and the Bioeconomy. Peter is a
geneticist who uses a combination of genomics and bioinformatics to address applied questions in
horticultural systems. Currently, Peter is investigating the potential for molecular breeding to enhance
future orchard productivity and genomic approaches to control pest fruit flies.

Landscape ecology and genetics provide important analytical frameworks for investigating the effect
of environmental features on ecological processes. Few empirical studies, however, have
simultaneously tested how landscape characteristics influence spatial patterns of gene flow and
abundance of pest insects in heterogeneous environments.

To address this, we undertook a combined landscape-ecology/landscape-genetic study of the
tephritid fruit fly, Bactrocera tryoni, in the Wide Bay-Burnett region of Southeast Queensland,
Australia.

This region contains areas of rainforest, Eucalyptus forest, cleared pasture, residential areas, and two
areas of intensive horticulture production; one implementing area-wide management practices. We
collected B. tryoni samples from 26 sites in 2021 during the months of April, August, October,
December and the following year during February and April. We used high-density DArTseq SNP
genotyping on samples collected during the 2021 April, August, and December sampling periods. We
then modelled the contemporary landscape characteristics and management factors influencing gene
flow and abundance of this pest species.

Genome-wide SNP analysis estimated infinite effective population sizes at all sites and detected
limited genetic structure across the landscape. However, fly abundance varied significantly among
habitats, with cleared pasture negatively associated with population abundance and acting as a
barrier to gene flow. Additionally, highways in composite with cleared pasture exhibited a very strong
barrier effect. Abundance was highest in residential areas and rainforest, lowest in Eucalyptus forest,
and reduced in the horticultural region with area-wide management implemented.

We discuss the benefits of collecting simultaneous genetic and ecological datasets for informing and

evaluating area-wide management programmes for insect pests and highlight considerations in the
spatial analysis of SNP data when effective population sizes are extremely large.
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Dr. Arif Wibowo completed his bachelor's education at the Faculty of Agriculture, Gadjah Mada
University in 1992, then completed his master's program at the University of Queensland in 2000 and
his doctoral program at the Faculty of Agriculture Gadjah Mada University in 2011. Dr. Arif Wibowo
has worked as a lecturer at the Department of Crop Protection, Faculty of Agriculture Gadjah Mada
University since 1994 and currently holds the position of head of the plant protection study program at
the Faculty of Agriculture, Gadjah Mada University. Dr. Arif Wibowo has researched a lot about plant
diseases caused by Fusarium, especially in banana and shallot plants. The focus of his research is
disease control by Fusarium in those two agricultural commodities.

Fusarium wilt caused by Fusarium oxysporum f.sp. cubense (Foc) is one of the important diseases in
banana plants that is very destructive and has spread throughout Indonesia. One of the control
alternatives that has proven effective in controlling the disease is by rotating banana plants using
annual crops. The purpose of this study was to determine the role of several annual crops (1) as
alternative hosts of Fusarium oxysporum f.sp. cubense tropical race 4 (Foc TR4); (2) to the
suppression on Fusarium wilt disease of banana and (3) to increase the growth of banana plants with
the technique of rotation between banana plants and several types of annual crops. The treatment in
this study was the rotation of banana plants using shallot, tomato, corn, and chili with 3 varieties in
each annual crop. Varieties used of (1) shallots were Bima Brebes, Tajuk, Crok Kuning; (2) tomatoes
were Kaliurang, Agatha, Servo; (3) corns were Bonanza, Super Sweet, Kumala; and (4) chilies were
Lado, Bara, Gada.

The results showed that the rotation of banana plants with shallots, tomatoes, corns, and chilies was
able to delay the incubation period of Fusarium wilt disease, decrease the population of Fusarium in
the soil, decrease the external symptom of banana leaves, and decrease the internal symptom of
banana corms due to Foc TR4 infection. Shallots, tomatoes, corns, and chilies planted in soil infected
with Foc TR4 were able to grow well. In addition, those 4 annual crops did not act as alternative hosts
of Foc TR4. The rotation of banana plants using shallots, tomatoes, corns, and chilies had no effect on
the growth of banana plants.

Keywords: Fusarium wilt, Foc TR4, banana, rotation, annual crops.
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Adhera Sukmawijaya is a PhD candidate at The University of Queensland, specializing in the application
of spatial technologies for sustainable agriculture. His current research focuses on utilizing spatial
technologies to enhance weed management strategies in tropical direct-seeded rice systems under
smallholder scale.

Weed infestation is a persistent challenge in direct-seeded rice (DSR) systems, particularly when not
managed early. This is especially difficult for smallholder farmers in countries like Lao PDR, where
limited resources and climate-related vulnerabilities hinder timely weed control.

This study explores the use of Synthetic Aperture Radar (SAR) to detect weed infestation severity in
lowland DSR fields, aiming to support early detection and inform precision weed management for
smallholder farming systems. Multi-temporal SAR indicators, including VH and VV polarisations and
polarimetric metrics (entropy, anisotropy, and alpha angle) were analysed to observe how
backscatter values and polarimetric indices change over time in relation to weed growth. Data were
taken from Sentinel-1 satellite imagery covering Lao PDR during July-August period in both 2023 and
2024.

Field observations were done concurrently to validate satellite-based findings. In 2023, weed-
infested plots recorded more negative backscatter values (VH: -17.87 dB, VV: -7.99 dB) than those in
2024 (VH: -16.99 dB, VV: -7.97 dB). Dominant weed species varied, with Ischaemum rugosum
prevalent in 2023 and Leptochloa chinensis in 2024. The denser canopy of L. chinensis likely led to
stronger radar signal returns in 2024. These differences were recorded at 50 days after sowing, which
is a critical period for crop-weed competition. Polarimetric metrics gave additional insights on canopy
structure differences between I. rugosum and L. chinensis. A lower alpha angle in 2024 (12.78° vs.
16.57° in 2023) indicated more uniform surface-type scattering, consistent with L. chinensis’s dense
cover.

These findings highlight the potential of all-weather SAR remote sensing platforms to monitor weed
infestation severity. When combined with accessible web dashboard and supported by government-
to-farmer partnership, this approach offers a valuable decision-support tool for smallholder farmers
in Lao PDR and other countries facing similar agronomic and resource constraints to promote site-
specific weed management in DSR systems.
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Local strain of Metarhizium rileyi outcompetes a commercial baculovirus in
the management of FAW in Zambia.
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Biography:

Léna Durocher-Granger is an entomologist originally from Canada, currently based at CABI- Southern
Africa Centre in Lusaka, Zambia. She has extensive experience on biocontrol of insect pests with local
communities of Central America and Africa and conducting research on conservation and classical
biocontrol. She also conducts research on collective pest management leveraging local traditional
community structures to best implement biocontrol programmes.

Fall armyworm (FAW), Spodoptera frugiperda, has incurred significant yield losses in Africa since its
detection in 2016. In Zambia, maize, sorghum, millet, and sugarcane have been severely affected
mainly in regions with high temperatures and low rainfalls. While smallholder farmers have been
managing FAW infestations using cultural and mechanical practices such as applying sand in whorls
or picking and crushing eggs and larvae, these techniques are time consuming mainly for women and
youth who are in charge of pest scouting. Furthermore, while few smallholder farmers can afford
synthetic pesticides, there have been concerns about negative impacts on the environment and
human health, alongside FAW resistance to a few remaining active ingredients allowed for use.

The ACIAR-funded project entitled Village-based biocontrol of fall armyworm in rural Zambia is
investigating two entomopathogens to control FAW larvae in maize field; a commercial baculovirus
and a local strain of Metarhizium rileyi. During the rainy season 2024-2025, the project team tested a
combined approach of both pathogens to test the hypothesis that the combination of the fungus and
virus would increase FAW mortality in field trials and decrease maize damage. Preliminary results
indicate that the fungus is performing better alone than when in combination with the commercial
virus in killing FAW larvae and decreasing maize damage. Maize plants from the control and virus
plots showed similar damage indicating that the virus did not perform well during this rainy season.

The combined treatment with the virus and fungus showed higher infestation and lower FAW
mortality than the fungus alone but performed better than the control and virus alone treatments.
Ongoing laboratory bioassays are confirming the results from field trials. These results suggest that
entomopathogens may be competing after larval infection reducing the efficacy of both products if
use simultaneously.
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Essential Oils as Climate-Smart Tools for Sustainable Management of Asian
Citrus Psyllid Mitigating Huanglongbing Disease and Enhancing
Agroecosystem Resilience
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Biography:

Prof Dr. Muhammad Irfan Ullah is a distinguished academic and the Chairman of the Department of
Entomology at the University of Sargodha, Pakistan. Renowned for his expertise in insect ecology,
integrated pest management, and sustainable agriculture, he has made significant contributions to
advancing entomological sciences in the region. With over two decades of academic and research
experience, he has held progressive roles, demonstrating leadership in curriculum development and
institutional governance. His research emphasizes eco-friendly pest management, addressing
challenges in crop protection and food security. A prolific scholar, Dr. Ullah has authored over 100 peer-
reviewed articles, book chapters, and technical reports, and has spearheaded numerous national and
international research projects. Committed to education, he has mentored dozens of MSc and PhD
students, enriching the field with skilled professionals. His pedagogical innovations include modernizing
entomology curricula to align with global standards.

The Asian Citrus Psyllid (Diaphorina citri), a vector of the devastating Huanglongbing (HLB) disease,
threatens global citrus production, with climate change intensifying its spread. The current reliance
on chemical pesticides exacerbates environmental degradation, resistance in pest populations, and
harm to beneficial organisms, undermining agricultural sustainability. This study investigates plant-
derived essential oils—peppermint (Mentha piperita), lime (Eucalyptus globulus), and lemongrass
(Cymbopogon citratus)—as eco-friendly alternatives for integrated pest management (IPM). Under
controlled conditions, contact toxicity and repellency of oils at concentrations (3.0%, 5.0%, 7.0%) and
combinations were evaluated against D. citri adults.

Preliminary results demonstrate concentration-dependent efficacy, with significant mortality (up to
92% repellency in related studies) and reduced pest settlement on treated foliage. These oils, being
biodegradable and species-specific, minimize ecological disruption while safeguarding pollinators and
natural predators. By curbing synthetic pesticide use, this approach supports climate-resilient citrus
agroecosystems, aligning with biodiversity conservation (SDG 15) and climate action (SDG 13).
Adoption of such nature-based solutions enhances resource efficiency, protects farmer livelihoods,
and fortifies food systems against biotic stresses exacerbated by climate change. This research
underscores the critical role of sustainable pest management in achieving resilient agricultural
systems, offering a scalable model for global citrus-producing regions to balance productivity with
ecological integrity.

Keywords: Climate-smart agriculture, essential oils, Huanglongbing, biodiversity conservation,
sustainable pest management, agroecosystem resilience.
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Carbon dioxide removal via enhanced weathering: Understanding in-field
processes and the effect of soil properties
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Biography:

Hannah Green completed a Bachelor of Advanced Science majoring in Zoology, Ecology and Earth
Science with a research Honours on sodic soil chemistry at James Cook University (JCU) in Townsville.
Hannah has remained at JCU and is now in the third year of a PhD in soil chemistry focused on
optimising the use of sugarcane mill by-products for soil improvement and carbon sequestration.
Hannah is interested in continuing to work on improving soils and sustainability in important industries
in tropical North Queensland in the future, with a particular focus on geochemical and agricultural
modelling.

In enhanced weathering (EW), alkaline minerals with small particle size are applied to soils to
accelerate a natural carbon dioxide capture (CDC) process and improve soil health. As a novel
negative emissions technology, the promise of significant CDC via EW and soil improvements in
tropical agriculture has led to proliferation in related research and businesses. However, most
research conducted so far has focused on the properties of the material applied and taken little
account of the soil. Our work highlights that soil properties, particularly acidity, carbon dioxide
concentrations, and leaching have significant implications for CDC via EW. Through geochemical
modelling, we demonstrate that directly measured CDC can be orders of magnitude lower than CDC
estimated by the most popular method, which assumes that cations released by mineral weathering
are a suitable proxy for CDC. Crucially, use of this proxy in modelling and the field will significantly
overestimate CDC via EW and lead to fundamental misunderstandings about which soil and climatic
conditions are optimal. Based on our geochemical modelling, the optimum soil pH for CDC via EW is
between 6.5 and 7.0 because soils with an acid reaction trend have a large pool of reserve acidity
that will convert any bicarbonate produced back into carbon dioxide. As such, optimal conditions
must be maintained at all soil depths for CDC to occur, and measurement of carbonates leaching
from- and accumulating throughout the profile is necessary to accurately verify CDC. Additionally,
improved modelling is needed, including accounting for variable charge, pH buffering capacity,
reserve acidity, and changes in soil properties with depth. Critically, given the challenges quantifying
CDC via EW, there is a risk the growing EW industry may be a net emitter of carbon dioxide,
particularly in acidic soils.
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Tracing Soil Carbon Sequestration and Nitrogen Dynamics: Pulse stable
isotope labelling with *C and N under variable fertiliser rates, fungal
inoculation, and climatic conditions.
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Biography:

I am an Industry-based PhD Researcher at The University of Queensland and employed as Technical
Lead at Loam Bio, Orange, NSW where | am conducting applied research on soil carbon dynamics in
partnership with The University of Queensland. My work focuses on improving our understanding of
carbon persistence in agricultural soils and developing practical methods to measure and enhance
long-term carbon sequestration. At Loam, | lead the design and implementation of soil carbon
fractionation methodology that integrates Loam Bio’s microbial inoculants with various land
management practices to build stable soil carbon. My PhD research investigates the dynamics of
carbon flow through particulate and mineral-associated fractions in the soil organic matter, with a
particular focus on the role of fungal networks in carbon stabilization and nitrogen use efficiency. This
includes lab incubation studies, soil fractionation, and field-scale assessments to estimate the mean
residence time of sequestered carbon. With a background in environmental science and a master’s
degree from Macquarie University, | bring a blend of technical expertise and on-ground perspective to
my work. | am passionate about bridging the gap between industry and academic research, with real-
world application—creating solutions that give farmers confidence in building durable soil carbon and
supporting the integrity of soil carbon markets.

Soil is the largest terrestrial reservoir of organic carbon and can store approximately 2500 Pg of
carbon (C) to a depth of 2 meters globally, which is 3.3 times more than the atmospheric C pool,
highlighting its vast potential for mitigating CO, emissions. This study investigates the turnover of
newly assimilated stable C and nitrogen (N) under both in-situ and in-vitro conditions in agricultural
soils. These elements are not only fundamental for plant growth and nutrition but are also key
contributors to greenhouse gas emissions (GHG). Understanding the incorporation and stabilisation
of these nutrients as soil organic matter (SOM) is key to advancing soil C sequestration strategies.
The experiment is designed to evaluate the effects of *C-labelled inputs and varying rates of >N
fertiliser application across two agroecosystems in New South Wales and Queensland, with
contrasting climatic and edaphic properties. A major aim is to identify an optimal N fertilisation rate
that enhances plant (barley) productivity while minimising environmental impact, thereby focusing
on sustainable land management practices for farmers. Using pulse stable isotope labelling in
conjunction with soil fractionation to isolate slow cycling versus rapid cycling SOM, we aim to
estimate the mean residence time (MRT) of soil organic carbon in field conditions, as well as
simultaneously simulating it in controlled glasshouse conditions. This approach allows for detailed
monitoring of SOM dynamics and identification of management practices that enhance C retention in
more stable mineral-associated organic matter fractions. Additionally, this project explores the role
of seed-coated fungal inoculants in promoting the long-term stabilisation of SOM, potentially
preventing CO; loss to the atmosphere. This work will contribute to the development of innovative
and scalable strategies based on beneficial fungal inoculants for climate change mitigation in
agriculture.
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Recording methane production phenotypes from composite and crossbreed
beef cattle grazing tropical and subtropical pastures.
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Abstract

Enteric fermentation in cattle produces considerable anthropogenic methane emissions, contributing
to climate change and reducing production efficiency. Methane production is a heritable trait,
however genomic selection to reduce emissions depends on collecting representative phenotypes.

To generate these phenotypes, GreenFeed units (GFU) have been utilized under near-commercial
conditions throughout Queensland to determine methane production of cattle grazing tropical and
sub-tropical pastures. Cattle (n=760) were monitored in 7 trial groups across 4 locations in
Queensland, Australia between July 2023 and July 2024.

Pre-trial cattle were familiarised with GFU for a period of 3 weeks, resulting trial length averaged 38
days. Factors were specified as nested fixed effects in a linear mixed model with cattle and test day
fitted as random effects.

Factors retained in the final model for estimated methane production included: daily visitation (P <
0.001), visit duration (P < 0.001), TSDM (P < 0.001), trial (P < 0.001), initial liveweight (P < 0.001), pipe
temperature (P < 0.001), GFU (P < 0.001), total individual visitation (P < 0.001), and hour of visit (P =
0.03).

Methane production was successfully estimated for 453 (of 760) trial cattle, resulting in an average
trail visitation percentage of 64.7% (95% CL: 53.8, 75.6) across the 7 trials. Visitation typically
reflected a diurnal pattern, with cattle showing increased attendance (34,192) during daylight hours
(5:00-16:00), when compared to outside this window (12,703; P < 0.001).

The largest variability in methane production was attributed to estimated total standing dry matter
(TSDM), trial location, and initial weight. Cattle showed a slight preference for GFU resulting in a
small proportion of variation attributed to GFU (0.2%).

Although minimal variation was observed between GFU, incorporating key influencing factors, such

as weather conditions, trial, TSDM, and initial liveweight, is likely to enhance the accuracy of
methane production estimates.
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Biography:

Dr Barbara George-Jaeggli is a senior researcher at the Queensland Alliance for Agriculture and Food
Innovation (QAAFI) and the Department of Primary Industries. Her research has contributed to a
greater understanding of traits that contribute to improved productivity of cereals, particularly in
water-limited environments. Dr George-Jaeggli is also interested more generally in how agriculture can
better adapt but also contribute to the mitigation of climate change and be more nature positive and
sustainable.

Sustainability disclosure and emissions reporting are becoming embedded features of agri-food
production. While government policies around climate change, biodiversity, and resource use
continue to evolve, it is increasingly the expectations of consumers, financial institutions, and
multinational agrifood corporations that shape operational standards for producers. Environmental,
Social, and Governance (ESG) frameworks have become central tools for managing reputational and
financial risks. Australian agricultural producers - across livestock, grain, and horticultural sectors -
are experiencing growing pressure to report on greenhouse gas emissions, land-use change, water
use, and animal welfare, regardless of direct regulatory requirements.

This paper examines the strategic drivers influencing this trend, arguing that the most significant
momentum stems from downstream supply chain actors setting their own sustainability targets.
These include corporate commitments to net-zero emissions, zero-deforestation sourcing, and
science-based targets aligned with international frameworks such as the Task Force on Climate-
related Financial Disclosures (TCFD) and the Science-Based Targets Initiative (SBTi). Voluntary carbon
and biodiversity markets are also emerging as important enablers of practice change, offering
incentive structures that reward verified improvements in environmental performance.

To expect small and medium-sized producers to carry the entire burden of reporting against
numerous supply chain standards is neither fair, nor sustainable. For some metrics and products, it
makes more sense to formulate industry frameworks, collate datasets and report those on behalf of
industry to avoid duplication and reduce costs.

By exploring current emissions reporting and sustainability frameworks alongside the ESG targets of
major downstream buyers and investors, this paper will offer a perspective on the evolving
governance landscape shaping agricultural production. We aim to outline the strategic rationale for
Australian producers and industry to engage with emissions and nature-positive metrics - not only to
anticipate compliance developments, but to position themselves competitively within increasingly
market-driven, non-regulatory sustainability frameworks.
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Biography:

Richard is Professor of Carbon Farming at the University of Melbourne, science leader in the Net Zero
Agriculture CRC. His research focuses on carbon farming and accounting towards carbon neutral
agriculture and options for agriculture to respond to a changing climate. Richard developed the first
greenhouse gas accounting tools, for all sectors of agriculture in Australia, that now form an agreed
national standard for agriculture. Richard is a science advisor to the Victorian, Australian, New
Zealand, UK and EU governments and the UN Food and Agriculture Organization on climate change
adaptation, mitigation, and policy development in agriculture. Richard was recently named on the
Reuters list of the world’s 1,000 most influential climate scientists.

Livestock are an essential component of food security in the developing world, but also vital to
regional economies more generally. However, the livestock are also responsible for 11% of
greenhouse gas (GHG) emissions from agriculture. To date, 195 countries have made commitments
to reduce GHG under the Paris Climate Agreement, with 160 countries committed to the Global
Methane Pledge and a growing number committing to the S2 climate-related disclosures standard
under the International Financial Reporting Standards.

Additionally, ~130,000 multi-national agricultural value chain companies have set targets for reduced
GHG emissions in their supply chain. Notably, however, their scope 3 emissions are calculated on the
basis on which they buy farm produce, thereby being an emissions intensity basis (t CO2-e per unit
mass or volume). In setting targets the agricultural value chain Inadvertently established the concept
of ‘insetting,’” as it was assumed that farmers would ‘socialise’ a declining GHG intensity with their
value chain; as opposed to trading these as offsets outside of their value-chain. Agricultural value
chain companies are also now recognising their co-dependency, in that their targets are shared
across the same farms. However, these value chain companies are yet to establish a shared business
model addressing the question of who pays for on-farm mitigation. One model emerging is this
Supply Shed concept (a virtual cooperative approach), where the codependent supply chain
companies agree to co-invest in reduced farm emissions.

The presentation will highlight this emerging business model as a potential driver of mitigation in

commercial agricultural production systems, but also the flow-on effect this may have into
subsistence agricultural systems.
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Biography:

Professor Appolinaire Djikeng is the 4th Director General of the International Livestock Research
Institute (ILRI) and Senior Director for the Livestock-based systems of the CGIAR. Prior to ILRI and the
CGIAR, Professor Djikeng was Director of the Centre for Tropical Livestock Genetics and Health (CTLGH)
and based at the Roslin Institute, and Professor and Chair for Tropical Agriculture and Sustainable
Development at the University of Edinburgh, Scotland, UK.

Professor Djikeng has over 20 years’ research, research management, and institutional development
experience in academia and in international not for profit research institutions in Africa, Europe, and
the USA. Professor Djikeng’s work and interests have been primarily centred around bioscience (and
particularly genomics and related disciplines) and their applications in agriculture (both animals and
crops), animal, human, and environmental health. Professor Djikeng co-founded the African Animal
Breeding Network (AABNET) with the aim to drive the development and dissemination of livestock
improved and most suitable genetics and broader sustainable genetic improvement solutions in Africa.
Professor Djikeng also co-founded the African Biogenome project (AfricaBP) — a community of practice
of scientists and related professionals, policy makers, and stakeholders with the aim to harness the
power of genomics for the characterisation, conservation, and sustainable use of biodiversity in Africa.

Professor Djikeng is Honorary Professor at the University of Queensland, Center for Animal Science
(Australia), Professor at The Roslin Institute, The University of Edinburgh (UK), and Distinguished
Professor at the University of South Africa. Professor Djikeng serves on numerous science advisory
boards and has received many awards including the Nelson Mandela Peace Award and his recognition
by the Decade of Health as one of the 10 people in the United Kingdom changing health.

There is an urgent need for modern approaches for transitioning LMICs to climate-smart, sustainable,
and inclusive livestock systems. This transition must consider the diversity of livestock production
systems which support climate change adaptation, mitigation and improve livelihoods and nutrition.
The approaches must be collaborative and centred on LMIC leadership while bringing together local,
regional, and global partners across research, development, and scaling pathways.

Key focus areas include:

e Developing genetics and genomics tools to conserve and improve forage and animal breeds for
adaptation, efficiency, and lower greenhouse gas (GHG) emissions.

e Leveraging advances in animal health innovations to benefit animals, people, and ecosystems now,
and in the future.
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e Implementing climate-smart animal nutrition strategies, including sustainable forage systems and
feed innovations that reduce enteric emissions.

® Improving the environmental management of rangelands to prevent degradation and restore
ecosystem services that support climate adaptation-mitigation co-benefits.

e Enhancing manure and waste management to reduce GHG emissions and achieve circularity.

e Deploying and scaling livestock climate innovations and technologies through strong private sector
engagement.

e Working with the public sector to design and implement policies that enhance systems efficiency,
responsiveness, climate-resilience, and low emissions development.

e Creating an enabling environment that empowers and strengthens local institutions to lead and
disseminate knowledge and best practices.

e Collaborating with national actors to co-develop climate finance projects that support livestock
keepers in transitioning to resilient and low emissions systems.

ILRI has led the establishment of the Livestock and Climate Solutions Hub (The Hub) to accelerate the
development, translation, and adoption of holistic climate solutions in LMICs. The Hub aims to
harness the collective strengths of CGIAR centres and partners across animal health, animal genetics,
animal nutrition, environment, and social sciences to co-create, adapt, and promote solutions that
address climate and productivity challenges in LMIC livestock systems.
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Novel technology for reducing methane emissions from extensively grazing
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Dr Natasha Hungerford is an organic chemist and has extensive experience in natural products
chemistry and bioactive analysis. She is a Senior Research Fellow leading the Natural Toxin group
within the Centre for Animal Science, Queensland Alliance for Agricultural and Food Innovation (QAAFI)
and is based at the Health and Food Sciences Precinct (Cooper's Plains). She joined QAAFI in 2016 and
specialises in natural plant toxins and their impacts on livestock and human health, including food
safety and regulations.

Collaborative projects with government/industry have spanned mitigation of toxin impacts on cattle, to
evaluation of toxins in honey (and health impacts). Subsequent examinations of stingless bee honey
serendipitously led to the ground-breaking discovery of the rare sugar trehalulose as a major
component of these honeys.

Dr Hungerford continues to lead and manage projects to address agricultural industry challenges,
including reducing methane gas emissions for a carbon neutral beef industry and international stingless
bee honey development.

Dr Hungerford achieved her PhD in 1998, through the UQ School of Chemistry and Molecular
Biosciences, and subsequently conducted research in natural products chemistry and in synthetic
organic chemistry, at the University of Oxford, Australian National University, The University of Sydney,
Griffith University and Memorial Sloan-Kettering Cancer Center before returning to The University of
Queensland.

Methane emissions from livestock ruminants are responsible for a significant proportion of
agricultural greenhouse gas emissions worldwide. Microbial fermentation of feed materials in the
rumen releases CO, and H, which methanogenic archaea (methanogens) utilise to produce methane.
Identification of bioactive compounds which when added to feed, inhibit methanogens from
producing methane is an important step to address ruminant methane emissions. Regular dosing of
current bioactives to feed is required to maintain the effect therefore different formulations of anti-
methanogenic bioactives are needed for extensively grazing cattle which require different
management practices to dairy/feedlot cattle, which are fed daily. These formulations will need to
provide sustained release of bioactives during the frequently extended time periods between animal
handlings.

154



To mitigate enteric methane, 3-nitrooxypropanol (3-NOP) was developed as a feed additive [1] and
has been shown to be effective in in vivo experiments in beef /dairy cattle, and sheep, but requires
this regular daily dosing. 3-NOP targets the methyl-coenzyme M reductase (MCR) enzyme, which
catalyses the final step in the methanogenesis pathway used by the methanogens naturally found in
the rumen [2].

To overcome the requirement for regular dosing, we are developing a novel technology for the
controlled release of 3-NOP which aims to provide a sustained reduction in enteric methane
emissions, especially applicable to extensively grazing livestock. The advantage will be that every
animal receives a daily dose over extended periods, reducing dosing input requirements and
uncertainty in extensive pastures and relieving labour-demanding daily dosing in intensive systems.
In the case of the volatile and water-soluble additive 3-NOP, use of this technology is expected to
achieve greater methane reductions through better control of delivery and residence times, when
compared with dietary administration.

References

[1] S Duval, M Kindermann, WO 2012/084629 A1, 2012.
[2] EC Duin, et al., PNAS 2016, 113, 6172-6177.
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Ezinne E. Okorie is a PhD researcher at the University of Queensland, specializing in plant-soil
interactions. Her research focuses on optimizing nitrogen use efficiency in aerobic rice systems by
examining how root morphology influences nitrogen uptake and yield formation under varying water
and nitrogen conditions. Her work provides valuable insights into breeding and agronomic strategies
aimed at enhancing rice productivity in resource-limited environments.

A transition from the traditional flooded rice system to aerobic production is necessary for Australian
rice growers to address diminishing water availability and remain competitive. However, this shift
requires effective nitrogen (N) management to sustain productivity and yield stability in aerobic
systems, where nitrate, the predominant N form, is prone to leaching. Developing rice genotypes
with optimised root systems is key to enhancing N use efficiency (NUE) and sustaining yields.

This study investigated the role of root cone angle (RCA), a key determinant of root orientation, in N
uptake and yield formation. While RCA influences gravitropic root growth, its contribution to NUE
remains unexplored. Addressing this gap is critical for prioritizing traits in breeding programs aimed
at improving NUE in aerobic rice.

Two field experiments were conducted using rice genotypes contrasting in RCA. Experiment 1
evaluated 21 rice genotypes under well-watered conditions (-23 kPa average drying threshold) with
two N levels (0 and 300 kg N ha-"). Experiment 2 examined four genotypes under intermittent water
deficit (-34 kPa average drying threshold) with five N rates (0, 75, 150, 225 and 300 kg N ha-").
Results showed that narrow-RCA genotypes had a higher root proportion below 20 cm (DR20) (28%)
and exhibited greater N uptake (21%) and grain yield (12%) than genotypes with wider RCA and
shallower roots. However, some wide-RCA genotypes also developed high DR20 and achieved
comparable N uptake.

These findings highlight RCA as a potential screening trait for selecting deep-rooted, high-N-uptake
rice genotypes. However, the presence of deep rooting in some wide-RCA genotypes suggests that
higher DR20 in a wide-RCA background enhances N uptake and yield, highlighting DR20 as a critical
trait for improving NUE. Further research will assess genotypes with identified QTLs for DR20 and
RCA to understand their interaction and impact on N uptake and yield.
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Biography:

Michael Udvardi is Professor of Legqume Genomics with the Queensland Alliance for Agriculture and
Food Innovation at the University of Queensland. Dr. Udvardi earned his Ph.D. in plant biochemistry
from the Australian National University in 1989. He is primarily interested in how plants obtain
nitrogen for growth, either as mineral nitrogen from the soil or from atmospheric di-nitrogen via
symbiotic nitrogen fixation in bacteria. He has contributed to our understanding of symbiotic nitrogen
fixation in lequmes, especially of transport and metabolism in root nodules, using biochemical,
molecular, genetic, and genomic methods. He was amongst the first to characterize ammonium and
nitrate transporters in plants. He was part of a large international team that sequenced and analysed
the genome of the model legume, Medicago truncatula.

Currently, his group focusses on the development of pan-genomic resources to accelerate breeding of
tropical pulses, including mungbean and pigeonpea. Dr. Udvardi has published over 200 papers in
refereed scientific journals. He was Elected Fellow of the American Association for Advancement of
Science in 2012 for his contributions to our understanding of lequme biology, especially symbiotic
nitrogen fixation.

Legumes contribute about 50 million tonnes of nitrogen, equivalent to about $50 billion in fertilizer,
to protein production and agricultural soils each year via symbiotic nitrogen fixation (SNF) with
bacteria called rhizobia. Over the past 50 years, this natural process has been overshadowed by
industrial production and use of synthetic fertilizers, now amounting to over 120 million tonnes per
year. N-fertilizers have become essential for food security but undermine environmental and human
health. Legumes offer a sustainable solution to food security without environmental harm, if only
they were used more intensively in agricultural systems. To make them more attractive to producers,
plant breeders are working to increase legume resistance to plant diseases, tolerance to drought,
heat and other abiotic stresses, and yield and quality of the seed and biomass they produce. There
are also opportunities to increase the fraction of nitrogen that legumes obtain from the atmosphere
versus the soil, via improvements in SNF. Over the past 20 years, genetic and genomic research has
uncovered over 200 plant genes that are required for SNF, some of which are promising targets for
improvement of SNF via genome editing. At the same time, it has become clear that there is
substantial natural variation in SNF effectiveness within plant species that could be harnessed via
genome-enabled, predictive plant breeding to enhance this important process.

Recently, the Australian Grains Research and Development Corporation has invested in several
projects to improve SNF in Australian pulses, including chickpea, lentil, field pea, fababean, lupin and
mungbean, some of which will be described in this presentation. In a world full of wicked,
interconnected problems, there is hope that we can solve the current nitrogen-related problems
confronting agriculture and our planet using legumes with greater SNF potential.
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Biography:

Dr. Victor Papin is currently a Postdoctoral Research Fellow at the University of Queensland in the team
of Professor Lee Hickey. His work focuses on pulse crop improvement through haplotype stacking, Al-
guided pipelines, and simulation-based approaches to accelerate genetic gain. He holds a PhD from
INRAE (French National Institute for Agriculture, Food and Environment), where he specialized in
quantitative genetics and forest tree breeding. His doctoral research focused on optimizing genomic
selection models and analysing genotype-by-environment interactions using random regression
models. During his PhD, he collaborated with the Roslin Institute at the University of Edinburgh to
develop simulation models tailored to forest trees.

Prior to his PhD, he worked as a research engineer at Limagrain, a major French seed company, where
he conducted GWAS on root development in cereal crops under drought conditions. He also holds a
Master’s degree from ENSAT (Higher National School of Agronomy, Toulouse), with a focus on plant
genetics and breeding. His research interests lie at the intersection of quantitative genetics, simulation
modelling, and the application of advanced computational tools to enhance modern plant breeding
programs.

Chickpea (Cicer arietinum L.) plays a vital role in food systems and sustainable agriculture, but its
genetic improvement has been hindered by a narrow-cultivated gene pool and limited integration of
modern genomic tools. This restricted diversity limits the opportunities to select climate-resilient
chickpea varieties capable of maintaining sustainable yields in the face of increasing biotic and abiotic
stress.

The germplasm maintained by the International Centre for Agricultural Research in the Dry Areas
(ICARDA) represents a strategic reservoir of genetic diversity adapted to arid environments, offering
valuable climate adaptation traits for biodiversity conservation and sustainable resource
management.

In this study, we proposed to leverage this reservoir with cutting-edge haplotype stacking breeding
strategies to drive sustainable genetic gain under drought conditions. We developed a
comprehensive haplotype catalogue with 289 diverse ICARDA chickpea accessions by combining
high-density genomic data with yield performance in drought-prone environments. We defined
linkage disequilibrium haploblocks across the chickpea genome based on recombination patterns and
assigned local genomic estimated breeding values to each haplotype. By targeting haploblocks with
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high variance, we identified superior haplotypes with strong, positive effects on yield that can
improve performance under drought conditions. Through simulation-based haplotype stacking, we
designed optimal crossing pathways to accumulate favourable drought-adaptive haplotypes. Unlike
conventional genomic selection approaches that rapidly deplete genetic diversity, our Al-guided
haplotype stacking method preserves long-term genetic variation by strategically incorporating a
broader genetic pool and greater number of complementary accessions in the breeding process. The
approach defined and the superior haplotypes identified within ICARDA's dry-area adapted
germplasm offer valuable genetic resources for global breeding programs seeking to enhance climate
resilience in agricultural systems and ensure sustainable food production in the face of climate
change.
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Biography:

Bita Heidariask is a PhD candidate at the Queensland Alliance for Agriculture and Food Innovation
(QAAFI), The University of Queensland, Australia. She commenced her PhD in April 2024 and has passed
her confirmation milestone on 22 April 2025. Her PhD project, titled "Characterising Past, Present, and
Future Abiotic Stresses to Enhance Barley Productivity Across Australia," is supervised by Associate
Professor Karine Chenu. It forms part of a broader ARC Linkage Project in collaboration with the leading
breeding company InterGrain, aiming to deliver new, genetically enhanced cultivars through the
selection of optimal grain traits. Bita’s research focuses on understanding and improving barley
adaptation to climate change by applying crop modelling, environmental characterisation, and
breeding support tools. Prior to commencing her PhD, Bita completed a Master’s degree in
Environmental Engineering and gained experience in research and project coordination. Her academic
journey reflects a strong interdisciplinary focus, bridging environmental sciences, agriculture, and
climate adaptation.

Barley is the fourth most cultivated cereal globally and the second most important crop in Australia.
However, climate change presents significant challenges to barley production in Australia, as rising
temperatures, declining rainfall, and more frequent extreme weather events exacerbate abiotic
stresses such as drought and heat. These conditions significantly affect yield, highlighting the urgent
need for climate-resilient barley cultivars. One of the major challenges in breeding for climate
resilience is the complexity of genotype-by-environment (GxE) interactions, where genotypic
performance varies across different environmental conditions. A comprehensive understanding of
GxE interactions can be facilitated by accurate characterisation of the environment experienced by
crops in multi-environment trials (MET) and in the target population of environments (TPE). This
study deploys advanced crop modelling and envirotyping approaches to characterise environment
types. Weather data, soil properties, and management practices from the Australian National Variety
Trials (NVT) have been used to simulate crop growth and development of barley cultivars with the
APSIM crop model (Agricultural Production Systems sIMulator). Stress patterns were characterised in
terms of timing and intensity of key abiotic stresses affecting barley productivity. To characterize the
TPE, long-term simulations were conducted across NVT locations throughout the Australian barley-
growing regions. These simulations were used to identify dominant stress patterns and characterise
major environment types (ETs) using clustering techniques. The frequency of occurrence of ETs was
calculated nationally and across regions to better understand how environmental stresses vary
across seasons in the Australian grain belt. Such characterisation will be used to improve GxE
interaction analyses, assess how closely trials align to the TPE, and accordingly weight MET results to
select genotypes best suited for the TPE. This research provides a comprehensive understanding of
abiotic stress patterns and support more targeted selection of climate resilient cultivars adapted to
Australia’s changing and dynamic environments.
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Dr Sally Norton is the Research Leader for Plant Genetic Resources at Agriculture Victoria and the
National Leader of the Australian Grains Genebank. She coordinates the acquisition, conservation, and
distribution of the grain germplasm that underpins the development of new crop varieties for the
Australian grains industry. The Australian Grains Genebank is leveraging genomics and bioinformatics
through its Strategic Partnership with GRDC to transform the AGG into a dynamic, future focused
resource centre. Globally recognized as a crop wild relative expert and genebank specialist, she has
trained and empowered scientists worldwide in germplasm conservation and management.

The Australian Grains Genebank (AGG) is at the forefront of conserving the grain crop biodiversity
which are essential for to ensure global food security and sustainable agriculture. Home to one of the
world’s largest and most diverse collections, the AGG conserves over 200,000 accessions across
tropical and temperate cereals, legumes, and oilseeds—including many critical tropical species.
Genebank management decisions, and utilisation by the grains industry based solely on passport and
traditional characterisation data can be challenging — at times like the proverbial needle in the
haystack.

The AGG Strategic Partnership, a joint investment between Agriculture Victoria and the Grains
Research and Development Corporation (GRDC), is working to unlock the genetic potential of these
plant genetic resources for Australian grain growers. The AGG, through the implementation of
genotyping and innovative work to develop publicly accessible bioinformatic tools, has transformed
from a traditional seedbank to a future focused bio-digital resource centre. The integration of
passport and publicly accessible genomic data and online bioinformatics tools, enables researchers
and breeders to make more targeted, informed decisions on germplasm to meet objectives. With
most of the winter crops now genotyped by the AGG, the focus for 2025 is to characterise summer
grain crops using industry approved genomic assays.

Here we report on how the Partnership is working to make these digital and genomic resources
accessible to the Australian and international grains research and breeding community. Application
of these new resources holds transformative potential for the Australian grains industry to harness
the full genetic potential of crop biodiversity to facilitate trait discovery and accelerate the
development of climate resilient, profitable grain crops to address the challenges of climate
variability, diseases, and pests, while ensuring stable and enhanced yields for farmers.
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Biography:

Dr. Assaf Eybishitz is a Senior Scientist in Tomato Breeding at the World Vegetable Center (WorldVeg),
where he leads global research and breeding programs focused on developing multi-disease and insect-
resistant tomato lines with enhanced climate resilience. He holds a Ph.D. in Genetics from The Hebrew
University of Jerusalem, where his research focused on gene expression in tomato resistance to Tomato
Yellow Leaf Curl Virus (TYLCV). With over two decades of experience in plant breeding, molecular
genetics, and virology, Dr. Eybishitz has played a pivotal role in integrating marker-assisted selection
(MAS), molecular biology, and bioinformatics into breeding programs. Before joining WorldVeg, he
worked at Tomatech R&D Ltd., managing global breeding and research initiatives. His expertise spans
genetic resistance to viral diseases, abiotic stress tolerance, and bioinformatics-driven trait discovery.
He has presented his work at numerous international conferences, including EUCARPIA, SOL Meetings,
and the International Plant Breeding Congress, and has published extensively in peer-reviewed journals
on host-virus interactions and breeding for resilience. Dr. Eybishitz is committed to advancing
sustainable tomato breeding strategies to address climate challenges and food security, ensuring the
development of high-yielding, disease-resistant tomato varieties for diverse agroecological
environments.

Abstract:

Climate change poses a significant challenge to global tomato production, with rising temperatures
impacting yield stability, physiological performance, and root system functionality. This study
integrates trait analysis and gene flow assessment to identify key genetic and physiological factors
contributing to heat stress resilience in tomato.

A comprehensive evaluation of the WorldVeg MAGIC population was conducted, focusing on gene
flow from parental lines to heat-tolerant offspring, specifically its impact on root system architecture,
physiological traits, and yield stability under heat stress. Trials demonstrated that MG785-1 line and
CLN4786F1 Hybrid exhibited superior resilience, maintaining higher photosynthetic rates (11.71
1.61 umol CO; m™2s7") and root dry weight (5.91 *+ 0.53 g) under elevated temperatures. A positive
correlation was observed between root-to-shoot ratio (RSR) and yield, underscoring the critical role
of root system investment in heat tolerance.

Further analysis of gene flow and inheritance patterns confirmed the successful transmission of
adaptive alleles from MAGIC parental lines to their offspring, contributing to improved root
architecture and sustained physiological efficiency. Ongoing research is further investigating these
genetic contributions to refine breeding strategies.

These findings emphasize the importance of multi-trait integration in breeding heat-resilient tomato
varieties. Future breeding efforts will leverage gene pyramiding and marker-assisted selection (MAS)
to enhance climate adaptation. This research provides valuable insights into developing climate-
smart tomatoes, ensuring sustainable production and food security in tropical and subtropical
regions.
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Biography:

Laeh Homsengchanh is a dedicated rice breeder and researcher with a strong academic background in
agriculture. | completed my Master of Science in Plant Breeding at Kasetsart University, Thailand in
2016, Since 2009, Laeh has been actively involved at the Rice and Cash Crop Research Center of the
National Agriculture and Forestry Institute in Vientiane, Laos. My work includes leading various
research initiatives to develop resilient rice varieties and improving agronomic practices. | have
contributed significantly to projects aimed at enhancing tolerance to submergence, drought, and
disease, alongside efforts to improve food security in Laos through the dissemination of multi-climate
resilient rice varieties. | am also recognized for my contributions to the scientific community, presenting
my research at international conferences, including the 8th International Weed Science Congress in
2022 and the 6th International Rice Congress in 2023. My work highlights my commitment to
advancing rice breeding and supporting sustainable agricultural practices in the region.

Climate change poses a significant threat to rice production and food security in Lao PDR. In addition,
as rice farming transitions towards mechanization, weeds are becoming a major problem by reducing
yields and creating dependence on herbicides. This growing dependence raises concerns about the
potential development of herbicide resistance, further complicating weed management and
threatening long-term agricultural sustainability. The innovative rice breeding program in Laos
addresses these challenges by prioritizing the development of climate-resilient rice varieties with key
traits such as drought resistance, flood tolerance, early maturity, disease resistance, weed
competitiveness, and improved nutritional quality. This breeding effort leverages the valuable
genetic resources of the Laos Gene Bank and aligns with the Lao organic agricultural policy. Recent
breeding initiatives have produced promising rice lines tailored for the diverse environmental
conditions in Laos. XBF4, an aromatic variety, exhibits tolerance to multiple stresses including
drought, flood, and weed competition, enabling successful cultivation in areas with fluctuating water
availability. HTDKS8, another aromatic variety, offers high resistance to blast disease (Magnaporthe
oryzae) and exceptional yield potential. XBF2, an aromatic flood-tolerant variety, is specifically suited
for flood-prone regions, ensuring stable production under challenging conditions. Meanwhile,
HTDK16 offers robust disease resistance and strong weed competitiveness, contributing to reduced
crop losses and more stable yields. These advances signify major progress in developing climate-
adapted rice varieties for Laos. Promoting the widespread adoption of these improved varieties
among farmers can enhance agricultural productivity, reduce dependence on herbicides, mitigate
food insecurity, and strengthen resilience to climate change. Utilizing the Lao Gene Bank is crucial for
developing sustainable and climate-resilient agriculture and long-term food security in Lao PDR
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Shanice Van Haeften is a Postdoctoral Research Fellow at the Queensland Alliance for Agriculture and
Food Innovation, University of Queensland. Her research harnesses cutting-edge technologies,
including UAV imagery, to unravel the physiological mechanisms and genotype-by-environment
interactions underpinning crop yield productivity and stability.

Currently, Shanice is conducting research to accelerate the development of heat-tolerant chickpea
varieties for Australian growers through novel phenotyping and genomic approaches. This work is part
of the Grains Research and Development Corporation funded project "Fast tracking deployment of
chickpea heat tolerance,” led by Dr Millicent Smith. Driven by a passion for global food security,
Shanice’s research extends beyond Australian agriculture. She is committed to applying her expertise in
crop improvement and environmental adaptation to international development contexts, aiming to be
a part of solutions that can support the empowerment communities worldwide with sustainable and
resilient agricultural systems.

The increasing frequency of extreme weather events due to climate change poses significant
challenges to global chickpea production, necessitating the development of more resilient varieties
across diverse growing regions.

Chickpea is ranked third in global production amongst pulses and is cultivated in over 50 countries.
Despite its importance, chickpea production is highly variable across seasons and environments due
to its sensitivity to diverse environmental conditions.

Understanding how genotypes interact with the environment enables breeders to target breeding
strategies for specific adaptation or broader stability across production regions.

Using historical yield data from Chickpea Breeding Australia (CBA), we aimed to identify the key
environmental covariates driving yield responses in chickpea across northern and southern regions
during 2018-2023. Specifically, we evaluated multiple statistical models to disentangle genotype-by-
environment interactions, focusing on linear and non-linear reaction norms on climate-related
covariates such as temperature, VPD, rainfall and solar radiation. This provided a platform to assess
the stability and adaptability of breeding material developed by CBA, revealing genotypes which
exhibit consistent performance across diverse environments and/or resilience to particular extreme
weather conditions.
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Preliminary results indicate that more targeted environmental covariates are needed to fully
characterise genotypic adaptation patterns, highlighting the complex interactions with multiple
covariates and the presence of both linear and non-linear response patterns that cannot be
adequately captured by single observed variables.

These findings highlight the complex nature of chickpea adaptation, and that utilising multiple
biologically meaningful environmental covariates to inform selection decisions would be more
effective than focusing on single climate variables. The research provides valuable insights into
breeding strategies for developing climate-resilient chickpea varieties, supporting sustainable
production in a changing climate.
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Biography:

Professor Lee Hickey is a plant breeder and crop geneticist within the Queensland Alliance for
Agriculture and Food Innovation at The University of Queensland, Australia. He is an ARC Future Fellow
and Director of the ARC Training Centre in Predictive Breeding. His own research group specialises in
plant breeding innovation to support development of more productive food crops, such as wheat,
barley, and chickpea. He has a strong interest in the integration of breeding technologies, such as
genomic prediction, Al, speed breeding, and genome editing. His advice for speed breeding crops is
sought internationally, and the technology is now adopted by plant breeding programs worldwide,
which is fast-tracking development of improved crop varieties for farmers. His research outcomes have
featured in >90 refereed publications, including articles in high profile journals Nature Plants, Nature
Protocols and Nature Biotechnology. Lee is a prolific science communicator, and his research outcomes
have appeared in mainstream media such as BBC World News, National Geographic, and the New York
Times. He is passionate about training the next generation of plant breeders and currently mentors 18
PhD students, while 20 of his previous graduates now work for leading plant breeding companies and
high-profile research institutes around the globe.

Pulse crops provide critical disease breaks in cereal rotations and contribute to soil fertility through
symbiotic nitrogen fixation yet crop improvement programs typically focus on individual crop
performance rather than system-wide benefits. We propose a novel approach: simultaneously
breeding pulses and cereals to optimize rotational effects, enhancing farming system sustainability.
In this proof-of-concept study, we evaluated how genetically diverse mungbeans influence
subsequent wheat performance. A mini-core panel of 300 mungbean accessions was grown at a low-
nitrogen field site, followed by a single wheat variety sown in the same plot locations. Remarkably,
wheat yield displayed moderate broad-sense heritability as a mungbean trait, with yields ranging
from 2.51-3.49 t/ha depending on the preceding mungbean genotype. This variation demonstrates
untapped genetic potential for breeding mungbean varieties that enhance subsequent wheat crop
performance. Integrated analyses of mungbean-wheat traits, soil properties, and microbiome
composition revealed mechanisms underlying these rotational relationships. Haplotype mapping
identified key regions in the mungbean genome associated with wheat yield and quality. Our genetic
simulations highlight both challenges and opportunities in breeding multiple crops collectively for
rotational benefits in Australian farming systems, offering a pathway toward reduced inputs,
improved profitability, and enhanced sustainability.
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Giovanni Misinale is a second-year Master of Biotechnology (Research Extensive) student at The
University of Queensland, specializing in plant biotechnology. He is a recipient of the prestigious
Australian Development Scholarship (AusAID) to support his postgraduate studies. In 2025, Mr.
Misinale was selected to participate in the University of Queensland’s Summer Research Program,
where he gained practical experience in genome editing approaches for developing climate-smart
pigeonpea (Cajanus cajan). He is currently undertaking his research project within the School of
Agriculture and Food Sustainability, focusing on the application of genome editing technologies to
enhance salt tolerance in pigeonpea. Giovanni is deeply committed to leveraging advanced genetic
tools to address the agricultural challenges associated with climate change, with the broader goal of
contributing to global sustainable food security.

Salinity is a growing problem worldwide. It has been estimated that nearly 1.4 billion hectares of land
are affected by salinity. Most crops are salt sensitive which mean that their yields have been
seriously reduced under salinity stress. Pigeonpea (Cajanus cajan) is a multipurpose legume that
plays an important role in arid and semi-arid tropics. Pigeonpea is well-known for its drought
tolerance, facilitated by its deep root systems. However, it is susceptible to salinity. Knockout of the
entire family of AITR genes (ABA-Induced transcription repressors) in Arabidopsis and Soybean has
been reported leading to enhanced drought and salinity tolerance in those plants without fitness
costs. Therefore, this research aims to improve salinity tolerance in Pigeonpea using genome editing
approach known as Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR -Cas9)
targeting Pigeonpea AITR genes. Salinity tolerance screening assays were developed using leaf disks
and intact plants at seedlings and reproductive stages of the Pigeonpea variety of interest (non-
edited control). The materials were exposed to Sodium chloride at various concentrations (0 mM, 10
mM, 25 mM, 50 mM, 100 mM, 150 mM, and 200 mM) until harvest. Morphological and physiological
changes and yield components of Pigeonpea plants under salinity stress were recorded and analysed.
Bioinformatic analysis was performed to identify AITR genes in Pigeonpea based on information
obtained from Arabidopsis and Soybean. Three AITR genes were confirmed and pulled out from the
Pigeonpea variety of interest. Four gRNAs targeting these three AITR genes were designed. CRISPR-
Cas9 construct harbouring the four gRNAs was generated and transformed into Pigeonpea. AITR
gene-edited plants will be confirmed by sanger sequencing and will be undergone salinity tolerance
assays to evaluate salinity tolerant level in comparison with non-edited control plants.
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Leela Manoharan is a Higher Degree by Research (HDR) candidate at the School of Environment and
Science, Griffith University, Nathan, Queensland. Her research is focused on developing genomic
resources for papaya, with a particular emphasis on conducting genome-wide association studies and
QTL-seq to elucidate the genetic requlation of key traits. This research aims to identify candidate
genomic regions for these traits to facilitate marker-assisted breeding. She holds a Master's degree in
Fruit Science from Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu, India. During her
master's studies, she cultivated her expertise in molecular studies. Her research involved the
assessment of genetic diversity of the University-led papaya germplasm for conservation and future
breeding efforts. She successfully validated the potential markers for early sex determination in papaya
to improve the breeding efficiency and pathway to reduce cultivation costs. Her interest focuses on
developing cutting-edge genomic resources and breeding of superior varieties in papaya and the
broader range of fruit crops.

Papaya (Carica papaya L.,) is a nutritionally rich fruit that offers substantial economic advantages to
growers in tropical and subtropical regions. Despite an increase in papaya production in Australia in
recent years, its domestic and global market competitiveness remains limited compared with other
tropical fruit. The cultivation of superior-quality fruits with significant yield and consumer appeal
could facilitate expanding market penetration, cultivation areas, and export markets. Evaluating the
genetic diversity of germplasm available for breeding in Australia is crucial for guiding future
breeding efforts aimed at producing superior-quality fruits and ensuring effective germplasm
conservation. While existing marker systems provide valuable information, whole-genome
resequencing (WGRS) offers a comprehensive genome-wide view of genetic variation. This study
presented an initiative to assess the genetic diversity of Australian germplasm, including Australian
varieties (such as new advanced breeding lines developed through the Hort Innovation Project
PP18000 and commercial cultivars), as well as exotic collections from Southeast Asia (Thailand and
Taiwan) and Mexico. The project utilized single-nucleotide polymorphisms (SNPs) derived from WGRS
data with an average coverage of approximately 10x, sequenced on the MGl DNBSEQ-T7 platform.
The re-sequenced data were aligned to the newly developed papaya reference genome, and variant
calling identified SNPs, insertions/deletions (InDels), and structural variations. The analyses
encompassed: (i) quantification of descriptive genetic diversity, such as nucleotide diversity and
heterozygosity; (ii) inference of population structure and phylogenetic relationships using principal
component analysis, STRUCTURE analysis, and phylogenetic tree construction. By elucidating the
genetic diversity within these populations, parental lines exhibiting advantageous traits could be
strategically selected for future breeding programs. These findings provided a key step towards
unlocking the genetic variations of Australian papaya germplasm for improvement and conservation.
Keywords: Papaya, WGRS, genetic diversity, SNPs, Australian germplasm
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Biography:

Dr. Nguyen Anh Minh is a social scientist at the Department of Sociology, School of Social Sciences and
Humanities, Can Tho University. Her expertise lies in gender studies, with a research focus on gender
equality, empowerment, livelihoods, and sustainable development within the context of agriculture and
migration. Dr. Minh's work also encompasses gender, particularly concerning women, individuals with
disabilities, and children, as well as rural development. She has led and contributed to numerous
international research projects across various fields in the Vietnamese Mekong Delta, including gender
and migration.

The Resolution 12 of Vietnamese government in 2020 is as a key policy framework for sustainable
development in the Vietnamese Mekong Delta for climate adaptation, environmental sustainability,
and resilient agricultural transformation. This study appraises the mainstreaming of gender
considerations into climate change and adaptation strategies within sustainable rice production
systems in the Vietnamese Mekong Delta in this context policy. A mixed — methods approach was
employed, with 321 farming household surveys, (HHs) 6 focus group discussions (FGDs), and six key
informant interviews (KIPs) across three provinces, An Giang, Kien Giang, and Dong Thap. The
findings highlight the critical role of female farmers in agricultural production, biodiversity
conservation, and sustainable resource management. Women tend to use lower seed rates and apply
fewer inputs such as fertilizers and pesticides, contributing to more sustainable farming practices.
However, despite their contributions, current policies do not adequately support women in climate
resilience efforts and sustainable food systems. Existing frameworks primarily focus on technical and
economic aspects of adaptation, overlooking challenges related to gender roles in labour division,
access to resources, and decision-making.

Therefore, this research emphasizes the need of gender-responsive policies in the context of climate
change in sustainable rice production. It is necessary to recognize the role of female farmers in
climate adaptation and mitigation efforts. Addressing this policy gap is crucial for enhancing the
effectiveness of climate adaptation strategies, ensuring more inclusive and equitable agricultural
development, and strengthening food security in the Viethamese Mekong Delta. By incorporating
gender considerations into policy frameworks, the government can foster a more resilient and
sustainable agricultural system that benefits both male and female farmers while promoting long-
term economic and environmental sustainability.
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Alison is a farming systems analyst with over 15 years’ experience working in South and Southeast Asia.
Her research combines participatory agronomic research, simulation modelling and agro-climatology
to identify and quantify feasible, realistic improved management strategies for rural households to
sustainably improve their nutrition security, productivity, profitability and efficient use of labour, water,
fertilizers, and other resources. Alison is particularly interested in inclusive research approaches which
maximize the uptake and out-scaling of innovative practices to achieve impact at scale and ensure
benefits both for primary producers and policymakers.

Smallholder farmers across South Asia face increased production challenges under climate change,
including an increase in the number of late dry-season storms which cause crop lodging and result in
significant crop losses. Additionally, there is a need to increase food production while also increasing
the efficiency with which water, nutrients and labour are used on farms. In an ACIAR-funded project
on wide-row, additive intercropping we combine agronomic and social research to develop novel
management practices to sustainably increase productivity across a range of agroecosystems in
Bhutan, Bangladesh, and eastern India. Through on-farm and on-station trials we are testing the
feasibility of intercropping a high value short-duration crop with a maize or sugarcane crop: the
planting density of the main crop remains unchanged, while the short-duration crop is added in to
the field and harvested before the main crop canopy closes. Three types of intercrops have been
examined: leafy vegetables, legumes, and heavy-feeder vegetables. In every agroecology at least two
types of intercrop have been shown to significantly increase seasonal productivity and profitability,
with potential income gains of up to 100%. Our research demonstrates that intensification through
wide-row, additive intercropping is an effective climate mitigation strategy for smallholder farmers:
farmers in participatory research trials regard additive intercropping as a form of crop ‘insurance’
against climate risks: should the main crop be lodged or damaged through adverse weather events
they have already generated seasonal income from the intercrop. In addition, agronomic benefits of
additive intercropping, including increased water- and fertilizer-use efficiency, have been
documented, further contributing to increased sustainability and reductions in agricultural
greenhouse gas emissions. Wide-row, additive intercropping is not a one-size-fits-all technology, but
it is relatively simple to adapt to different agroecologies and for farmers to implement, increasing its
potential to achieve widespread impact at scale.
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Biography:

Jean Claude Rubyogo is the Director of the Pan-Africa Bean Research Alliance (PABRA) and the Global
Bean Program Leader at the Alliance of Bioversity and CIAT, part of the CGIAR group. As a Seed
Systems Specialist, Jean Claude spearheads multi-country public-private partnerships and
interdisciplinary teams dedicated to developing and implementing innovative demand-led food systems
research and development based on bean corridor approach. His efforts focus on developing and
deploying impactful demand -led bean seed systems (DLSS) and management practices, positively
impacting over 42.5 million smallholder farmers—58% of whom are women and more 300 agri-food
entrepreneurs across 31 PABRA member countries. The DLSS approach has also been expanded to
include other crops, such as cowpea, groundnut, and sorghum. Jean Claude is an accomplished
researcher specializing in Crop Improvement Science, with an extensive portfolio of publications on
bean seed systems and technology delivery models. His contributions have been instrumental in
advancing agricultural practices and improving food security across Africa. Under his leadership,
PABRA has built transformative research and development partnerships, including a significant
collaboration with multiple donors, governments, and private and social entrepreneurs to enhance
bean productivity, marketing, and consumption in Africa. The organization’s groundbreaking work has
earned several prestigious accolades among them:

1. Africa Food Prize 2023: Recognized for PABRA's remarkable contributions to food security and
sustainable agricultural development across Africa.

2. Al-Sumait Prize for African Development: Awarded for PABRA's exceptional impact on food security
through research and innovation in the bean value chain.

Jean Claude stands out as a great science and proactive leader, mobilizer, forward thinker, and
strategic fundraiser with more than 15 successfully funded and aptly led/managed projects valued at
5100 million. Jean Claude’s visionary leadership continues to drive sustainable agricultural innovation
and transformative change, benefiting millions of smallholder farmers and agri-food entrepreneurs
across the globe.

The Pan-Africa Bean Research Alliance (PABRA) has significantly transformed African bean value
chains through its demand-led breeding approach, which is focused on developing climate-resilient,
farmer and market-preferred bean varieties. Over the past 30 years, PABRA has developed 700
varieties. At the core of PABRA's impact is ensuring access to quality seed. For the last 22 years, over
42 million households (59.5% being women farmers) accessed seed of improved varieties,
contributing to increased bean productivity. In several countries, e.g., Ethiopia and Uganda, bean
yields rose from less than 0.5 t/ha to 1.63 t/ha and 1.78 t/ha, respectively, in a span of 10 years
(2003-2022). This increase in productivity has been further supported by expanded market access,
leading to a remarkable increase in foreign exchange from bean exports. For instance, in Uganda,
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earnings from bean exports rose from USD 10 million in 2013 to USD 132.8 million in 2022, making
beans one of the country's top agricultural regional exports.

PABRA's innovations extend beyond increasing productivity and commercialization. The development
and scaling of high-iron bean varieties and value-added products such as pre-cooked beans and bean-
based flours have played a key role in enhancing food security and nutrition. For instance, in 2024,
over 2.7 million children benefited from school feeding programs incorporating biofortified beans,
with Tanzania and Rwanda leading the initiative. This has helped address micronutrient deficiencies
among learners and supported over 300 businesses to thrive by offering a ready market to farmers.
Additionally, PABRA's approach has created sustainable job opportunities, particularly for women
and youth, across various sectors such as seed production, transportation, processing, and
marketing. Through its partnerships with national partners and the private sectors across 31
countries, PABRA has fostered and will continue to deepen collaboration for inclusive economic
growth and ensure sustainability in food systems throughout sub-Saharan Africa.
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Biography:

Shipra is an Associate Professor Forestry at Fiji National University (FNU). She also serves as the
Seminar Coordinator for the College of Agriculture, Fisheries & Forestry. Shipra has achieved significant
milestones in forest and environmental science research. Her work focuses on designing nature-based
solutions using forests and trees to global environmental problems including land degradation,
biodiversity loss, and climate change. Her research interests also lie in higher education, pedagogy, and
inclusive growth. At FNU she has been leading research projects on ethnomedicine, REDD+, and
agroforestry-based forest and landscape restoration. Shipra has been a member of the Committee on
Agriculture & Forestry in the Pacific Islands Development Forum Summit (PIDF) for charting the
negotiations of the Pacific Island Countries & Territories in COP21, Paris. She has published over 27
research papers in peer-reviewed journals, authored two book chapters, and developed two training
manuals. As a supervisor, she leads a team of Post Graduate scholars sponsored mainly by the ACIAR
Pacific Agriculture Scholarships and Support and Climate Resilience (PASS-CR) and the FNU Higher
Degrees by Research (HDR) Scholarship Programs.

Abstract

Climate change has emerged as the most challenging global environmental threat of the 21st
century. Pacific Island Countries (PICs) have initiated efforts to strengthen climate change adaptation
and mitigation. In Fiji, the ambitious 30 million trees in 15 years and the Reforestation of Degraded
Forest (RDF) programmes aim to revegetate degraded landscapes while addressing climate change.
Though tropical forests play crucial roles in carbon uptake and storage, agriculture remains a key
driver of forest conversion.

Agroforestry is considered a viable alternative for reducing anthropogenic pressure on existing
forests, enhancing the resilience of ecosystems and communities, and mitigating climate change.
Though widespread in the past, agroforestry systems have been rapidly replaced by more lucrative
conventional farming systems driven by export demands. Farmers often identity the long wait time
to realising profits from the sale of timber and other forest products as a major barrier to
agroforestry adoption. Reducing Emissions from Deforestation and Forest Degradation (REDD+) can
serve as a mechanism for directing payments to communities who demonstrate successful
conservation, sustainable management, and enhancement of agroforestry carbon stocks. However,
there is a lack of information on the size, distribution, and opportunity for carbon sequestration on
smallholder farms. Integrating agroforestry into climate practice and policy calls for an examination
of the carbon balance of such land use systems. We present findings from carbon stock assessments
conducted in Fiji to demonstrate the need for and importance of scaling up agroforestry as a
sustainable land management and climate mitigation strategy. The insights gained will be valuable to
other climate vulnerable island economies where agricultural intensification is incompatible with
communities and the surrounding environment.

Keywords: Agroforestry, climate change mitigation, carbon stocks, REDD+, Fiji Islands
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Biography:

Ms. Hadasha N. Bongat is a dedicated researcher and instructor with over a decade of experience in
the field of agricultural research and development. She currently serves at the Department of Business
and Management, Visayas State University's main campus. Her expertise primarily centres on the
agricultural sector in the Philippines, and she has collaborated extensively with the Australian Centre
for International Agricultural Research (ACIAR) on numerous projects. Hadasha holds a Master's degree
in Management with a specialization in Agribusiness. Her research and development work spans a wide
spectrum of topics, including value chains, gender equality, community development, sustainable
livelihoods, strategic investment, entrepreneurship, and agricultural marketing. She has also played a
crucial role in facilitating connections between smallholder farmers and key players in high-value
markets, as well as various stakeholders. Beyond her academic and professional achievements,
Hadasha is an esteemed member of the Philippine Agribusiness Master Class and was honoured with
the John Dillon Fellowship in 2021.

This study presents findings from a baseline survey aimed at developing a gender-responsive
knowledge transfer pathway to support the adoption of soil and land management (SLAM)
technologies in vegetable production in Ormoc City, Leyte, Philippines. Funded by the Philippine
Council for Agriculture, Aquatic, and Natural Resources Research and Development (PCAARRD), the
study complements the ACIAR-funded project SLAM/2020/117, Managing Heavy Metals and Soil
Contaminants in Vegetable Production to Ensure Food Safety and Environmental Health in the
Philippines.

The survey assessed 100 vegetable farmers (39 female, 61 male) to understand their access to SLAM-
related information, existing knowledge networks, preferred learning modalities, and key barriers to
adoption. The data revealed that a majority of both female (76.3%) and male (62.9%) respondents
lacked awareness of new production technologies, highlighting a critical knowledge gap. The baseline
also captured socio-demographic and economic characteristics, showing gendered differences in
access to training, extension services, and decision-making roles within households. Two gender-
segregated focus group discussions (15 women, 15 men) complemented the survey and supported a
deeper understanding of the context. Social network mapping and pairwise ranking were applied,
revealing that women preferred demonstration farms as a learning tool, while men leaned towards
meetings, training, and experiential learning. Gender-specific barriers emerged from both the survey
and FGDs—women faced cost-related constraints, such as paying for soil testing, while logistical
challenges limited the mobility of female technicians.

This study emphasizes the critical need for gender-responsive knowledge transfer mechanisms that
leverage preferred modalities, address barriers, and consider current awareness levels to effectively
promote sustainable SLAM practices, enhance agricultural productivity, and ensure long-term food
security.
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Debjit Roy is an experienced Senior Scientist with an 18-years demonstrated history of working in the
research industry. He is skilled in Agricultural Water Management, Natural Resource Management,
Irrigation, Drainage, and Climate Change. Debjit Roy graduated in Agricultural Engineering from
Bangladesh Agricultural University in 2004, completed his M.Sc. Engineering degree from Bangladesh
University of Engineering and Technology (BUET) in Water Resources Engineering in 2008, and
achieved his PhD degree from North Dakota State University, USA in Agricultural and Biosystems
Engineering in 2018.

Freshwater scarcity for irrigation, especially during the dry (Boro) and wet (T. Aman) seasons,
remains a significant challenge in the southern coastal region of Bangladesh. High salinity in both
water and soil leads to many farmlands being left fallow. However, the cultivation of salt-tolerant
and high-yielding rice varieties developed by the Bangladesh Rice Research Institute (BRRI) could
significantly enhance cropping intensity and land productivity if water resources are made available.

To address the water scarcity and crop productivity issues, a major initiative was undertaken to
promote BRRI-developed Boro and T. Aman varieties suitable for saline-prone areas like Khulna and
Barishal region through improved irrigation and water management. The research activities covered
about 75 hectares during the Boro 2023-2024 and T. Aman 2024 seasons, involving 320 farmers,
including 35% women, through the "learning hub (LH)" model. Low lift pumps were introduced to
utilize surface water, while flexible plastic pipes were used to minimize water loss during distribution.
The alternate wetting and drying (AWD) method was applied to optimize irrigation use. Farmers
received timely seed supplies and hands-on training in modern rice production practices, including
variety selection, agronomic techniques, water management, pest and disease control, and seed
production. The field staff and scientists closely monitored the research field activities and addressed
farmer challenges, ensuring timely support and sustainable outcomes. Compared to local rice
varieties, BRRI varieties yielded 24-38 percent more grain in Boro season using varieties like BRRI
dhan67, BRRI dhan74, BRRI dhan89, BRRI dhan99, BRRI dhan92, and BRRI dhan104 as well as 37-42
percent higher in T. Aman seasons with varieties such as BR10, BR11, BR23, BRRI dhan52, BRRI
dhan72, BRRI dhan76, BRRI dhan87, and BRRI dhan103. Identified challenges were addressed with
appropriate solutions to support sustained rice cultivation in these saline-prone regions.
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Biography:

Dr Christie Warburton is a Postdoctoral Research Fellow in Quantitative Genetics at the Queensland
Alliance for Agriculture and Food Innovation Centre for Animal Science. With over 10 years of
experience in quantitative genetics, her research aims to develop innovative tools to enhance the
productivity, resilience, and sustainability of livestock populations. Dr Warburton is particularly
interested in advancing the accuracy of multi-breed genomic predictions. During her PhD, she
developed new methodologies to address the complexities of multi-breed genomic predictions in multi-
subspecies (Bos indicus and Bos taurus) tropically adapted beef populations. Currently, she works on
genomic prediction in multibreed populations of Indian dairy buffalo, with the aim of improving the
productivity and sustainability of Indian small-holder dairy farmers.

Heat stress occurs when cattle and buffalo cannot effectively dissipate excess heat, leading to
elevated core body temperatures. Prolonged or severe heat stress can reduce production, decrease
animal welfare, and occasionally result in death. With climate change causing increasingly variable
weather patterns, managing heat stress in dairy cattle and buffalo is becoming a critical challenge,
particularly in tropical regions characterized by long summers and high humidity. India, the world's
largest dairy producer, relies equally on cattle and buffalo for its dairy production. Projections
indicate that by the end of the century, average temperatures in India will rise by approximately 4-
5°C, posing significant challenges to the dairy industry in terms of production losses and animal
welfare.

Traditionally, increasing milk yield has been the primary focus of dairy breeding programs in India.
However, it is becoming increasingly important to select for cows that are resilient to climate change
while maintaining or balancing milk yield. Most of India's dairy production occurs in smallholder
farming systems where resources are limited. Therefore, trait recording must be robust, and capable
of capturing sufficient phenotypic variation for genetic analysis. Panting score, a non-invasive visual
indicator of heat load, is a promising trait for this purpose. Cows that maintain low panting scores
under high temperatures demonstrate better thermal regulation.

In this study, the BAIF Development Foundation recorded 236,874 panting score records from 37,540
animals, including 26,601 cows and 10,939 buffalo. Preliminary analyses have determined that
panting score exhibits genetic variation in Indian dairy cattle and buffalo populations. The primary
objective of this research is to evaluate the potential of panting score as a viable trait for breeding
programs. By integrating this trait, we aim to achieve a balanced selection strategy that not only
enhances milk yield productivity but also improves tropical heat resilience in these livestock
populations.
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Alexandra is a laboratory-based researcher with ProAgni Australia, working to reduce the
environmental and social impact of agriculture, whilst improving outcomes for farmers. The primary
focus of her current research is increasing animal productivity whilst reducing methane output from
ruminant digestive systems. Alexandra has an extensive background in agricultural biotechnology and
genetics, primarily in crop improvement and microbiome analysis. During her career she has worked on
*Sorghum bicolor*, *Musa acuminata* and *Fragaria vesca®. Currently she is working to increase
cattle productivity with bacterial isolates that redirect free hydrogen within the rumen towards
beneficial fermentation byproducts instead of methane.

Ruminant digestion is the largest producer of methane emissions in the agricultural sector.
Methanogenic archaea are found in the digestive tract of most mammals and act as electron
acceptors to remove excess free hydrogen generated by the anaerobic fermentation of feed.
Australian native macropod marsupials use microbial fermentation in the forestomach to digest
otherwise indigestible carbohydrates and nitrogen, similar to ruminants, whilst producing just one-
fifth the amount of methane per unit of digestible energy. This low methane phenotype can be
attributed to the unique gut microbes of these macropods, including non-methanogenic hydrogen-
utilising anaerobic bacteria. These alternative hydrogen-utilisers could be introduced into the rumen
of domesticated livestock to redirect free hydrogen away from methanogenesis into fermentative
products that benefit animal growth and production.

This research evaluates a panel of potential bacterial isolates for their capacity to reduce methane
within an *in vitro* rumen-based fermentation and assess whether they can modify and increase the
volatile fatty acids produced. The suite of microbes selected include two non-methanogenic
hydrogen-utilisers isolated from kangaroos, *Lachnospiraceae* and *Terrisporobacter®, a microbial
team that increases propionate production, *Kandleria* and *Megasphaera*, and an acetate and
succinate-producing *Succinivibrio*. Exponentially growing isolates were added to established
forage-fed fermentations whilst monitoring methane, cell populations, proteome, and volatile fatty
acids composition. The data was then compared pre- and post-inoculation to determine which
isolates survived and established, and their influence on the simulated rumen environment.

The fermentations conducted throughout this research gives insight into whether these introduced
microbial populations can establish within a rumen-like environment and provides the foundations
for future *in vivo* studies. By identifying hydrogen-utilising microbes with potential to efficiently
redirect hydrogen towards beneficial fermentation byproducts, the efficiency of Australia’s cattle
industry can be improved whilst also mitigating methane emissions.
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Biography:

James grew up on his family’s property at Crow’s Nest, QLD, where they run a Brahman seedstock and
commercial herd. After studying Agricultural Science at UQ, James completed a PhD in beef cattle
genetics at QAAFI in 2023. His project focussed on female fertility traits in tropically adapted cattle as
part of the Northern Genomics Project. James joined AACo as a quantitative geneticist in the Breeding
and Genetics Team in 2024.

Bovine Trichomoniasis (Trich) is a sexually transmitted disease caused by the protozoan parasite
Tritrichomonas foetus which can lead to early embryonic death, abortion, and sometimes pyometra
in cows. Bulls serve as asymptomatic carriers, harbouring the parasite in their reproductive tract and
passing it on to cows during breeding. Bulls display no overt clinical signs and can only be confirmed
as carriers by way of a PCR test.

While vaccine development in Australia is ongoing, culling infected animals is currently the only
viable option. As part of the Animal Wellbeing Extension and Adoption Partnership in conjunction
with Meat and Livestock Australia (MLA), Australia Agricultural Company (AACo) carried out ~3227
Trich tests in 2024.

The original objectives of the testing were: 1) to define the prevalence of Trich in AACo’s herd and 2)
to identify and cull infected animals. However, as most tested bulls were also genotyped, the dataset
was leveraged to examine the potential heritability of Trich resistance. If “Trich resistance” proves to
be sufficiently heritable, targeted selection could offer a complementary approach to the eradication
and vaccine development efforts. Animals were deemed to be “resistant” if they tested negative to
Trich from within a contemporary group of eight animals or more, at least one of which tested
positive. This implied that these animals had been exposed to Trich but tested negative. Animals
were genotyped on a Bovine 50K SNP array and imputed to 770K. Heritability was estimated using
gctab4d with contemporary group (CG), assigned by ‘recording session’ (property, paddock, and date)
fitted as a fixed effect. Heritability of Trich resistance was estimated as 0.12(0.04). Additional work is
required to refine the definition of “resistant animals” and ongoing testing in 2025 will provide
additional data to strengthen the analysis.
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Bovine trichomonosis is a venereal disease, caused by the protozoan parasite Tritrichomonas foetus,
responsible for infertility and abortion in female cattle. Bulls are considered the main carrier of the
protozoa but remain asymptomatic. Currently, the disease is managed by culling positive cattle as
there is no available vaccine in Australia, and treatment is not possible. This study aimed to develop
and assess a locally sourced whole-cell inactivated vaccine for T. foetus, evaluating its safety, efficacy,
and immunogenicity in mature T. foetus-naive tropical composite bulls.

The TfOz5 Queensland T. foetus isolate served as the vaccine strain, while TfOz-N36 Northern
Territory T. foetus isolate was used as challenge strain. Cultured parasites were heat inactivated (5 x
107 cells/dose), adjuvanted with Montanide ISA 61 VG and the vaccine administered to bulls (n=30) in
two doses four weeks apart, while control bulls (n=30) received a mock adjuvant subcutaneous
injection. Experimental intra-preputial challenge with live T. foetus cells was conducted at two- and
four-weeks after the booster. Infection was monitored fortnightly via quantitative polymerase chain
reaction and culture until all vaccinated bulls were determined to have cleared the infection.

The vaccine was well tolerated, causing mild local reactions, with no significant differences in weight
or average daily gain. Vaccinated bulls exhibited a significantly shorter infection duration (14 vs. 40
days, P = 0.0044) and lower parasite load compared to control animals. Vaccination induced a strong,
long-lasting systemic 1gG response (>190 days), whereas mucosal IgA response remained
insignificant. These findings demonstrate that the Australian whole-cell killed T. foetus vaccine is
safe, immunogenic, and effective in reducing infection duration and parasite burden in mature
tropical composite bulls. Our findings highlight the potential of a bovine trichomonosis vaccine and
future adoption by the Australian beef industry.
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After completing a Bachelor of Science in Veterinary Sciences at the Universitat Autonoma de
Barcelona, Spain, Toni received a USDA PhD scholarship and relocated to Colorado State University in
1990 to pursue a dual degree: a Master of Science in Statistics and a PhD in Animal Sciences. In 1995,
he became a member of the Animal Genetics and Breeding Unit (AGBU) at the University of New
England in Armidale, NSW, Australia. During his tenure at AGBU, Toni engaged in various tasks,
including computer programming and quantitative analyses for BREEDPLAN, the national genetic
evaluation system for beef cattle in Australia. Since 2002, Toni has been situated in Brisbane with
CSIRO, the Australia’s national science agency, where he contributes expertise in computational and
systems biology, as well as quantitative genetics and genomics. Recently, Toni has concentrated his
research on understanding the elements that influence the accuracy, bias, and dispersion of genomic
predictions. Additionally, he is dedicated to the development and commercial implementation of
genomic tools that offer valuable insights into the health, productivity, and reproductive capabilities of
individual animals, aiming to significantly enhance the sustainability of Australia's most prominent and
valuable cattle breeds.

The urgent need for agricultural systems to implement climate change adaptation strategies tailored
to tropical environments, highlights the importance of adopting sustainable bull breeding practices in
beef cattle operations. We consider a multi-breed population of Brahman (N = 1,051), Santa
Gertrudis (N =929) and UltraBlack (N = 844) bulls with genotypes at high-density and phenotypes for
scrotal circumference (SC; mean £ SD = 31.82 + 4.32 cm), sheath score (SS; 3.70 £ 1.98) and percent
normal sperm (PNS; 63.34 + 28.22 %). Genomic predictions of breeding values (GEBV) were obtained
using a genomic relationship matrix computed without (GRM_u) or adjusting (GRM_a) for breed-
specific allele frequencies.

The elements of GRM_u revealed anomalies including a multi-modal distribution of diagonal and off-
diagonal elements with all diagonal values above one (range: 1.022 to 1.524) and averaging 1.163.
Instead, GRM_a values were consistent with expectations: diagonals with a single mass around one
(range: 0.844 to 1.391) and off-diagonals with a single mass around zero. Estimates of heritability
(h2) with the GRM_u model were 0.501 + 0.037, 0.458 + 0.037 and 0.226 + 0.032, for SC, SS and PNS,
respectively; while h2 estimates using GRM_a were comparable for SC (0.434 + 0.037), and SS (0.439
+ 0.038), and possibly higher for PNS (0.362 + 0.030). For all traits, the correlation between GEBV
from GRM_u and GRM_a was > 0.90, indicating similar ranking of animals regardless of the
relationship matrix used. However, a random cross-validation scheme showed that using GRM _a
resulted in an increase in GEBV accuracies of ~10% or from 0.459 to 0.529 for SC, from 0.419 to 0.480
for SS and from 0.347 to 0.375 for PNS. In conclusion, the computational effort required for GRM_a is
justified by the significant improvement in prediction accuracy, ultimately enhancing the selection of
bulls in tropical environments.
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Dr. Saranika Talukder joined as a Lecturer in Animal Nutrition within the College of Science and
Engineering. Dr. Talukder’s passion for animal science began at a young age, inspired by her experience
growing up on a family farm. That early connection to agriculture laid the foundation for a career
dedicated to improving animal health, productivity, and welfare—particularly in the context of
sustainable livestock production. Since completing her PhD in Animal Science from the University of
Sydney, Dr. Talukder has been actively involved in a range of industry-led research projects. Her work
spans animal nutrition, health and production, greenhouse gas mitigation, and animal welfare, with a
strong emphasis on practical, real-world applications—especially in tropical and subtropical climates.
She is deeply committed to research that addresses global challenges like climate change and food
security, and to building strong collaborations between academia and industry. Dr. Talukder also plays
an important role in supervising PhD students, helping to grow research capacity in the livestock sector.

Global warming is a pressing issue, with ruminants playing a significant role in greenhouse gas
emissions, particularly methane (CH4) from enteric fermentation. Reducing CH, emissions in
ruminants not only improves feed efficiency but also mitigates environmental impacts. Agro-
industrial by-products, such as those from banana processing facilities, generate substantial
quantities of waste (50,000-60,000 tonnes/year), due to failure to meet retailer specifications for
fresh fruit. Previous studies have identified bioactive compounds, like polyphenols (tannins) in
banana peels, which may reduce CH4 emissions in ruminants. This study aimed to evaluate the
nutritional composition and gas fermentation profiles of a semi-commercially produced banana-
based supplement block. The block consisted primarily of processed banana waste, with minor
additions of other ingredients. Proximate analysis was conducted to assess its nutritional
composition and gas production was assessed using the Ankom Gas Production System (ANKOM
Corp., Fairport, USA). Fermentation profiles of the banana block were compared to those of Sudan
grass (Sorghum drummondii). The banana block had a crude protein content of 3.4%, neutral
detergent fibre 5.0%, acid detergent fibre 2.8%, water-soluble carbohydrates 6.3%, ash 55.6%, ether
extract 0.7%, dry matter digestibility of 46.7% and metabolizable energy 6.4 MJ/kg dry matter. In
vitro findings indicated that the banana block produced lower total gas, CHs and CO, compared to
Sudan grass (125.8 vs. 221.6 mL/g; 12.2 vs. 29.4 mL/g and 36.4 vs. 119.2 mL/g, respectively). The
presence of bioactive compounds in banana peels may contribute to the observed reduction in CH,
production. While these preliminary in-vitro results suggest that the banana block could reduce CH,4
production and be a useful supplement, further in-vivo studies are required to confirm its efficacy.
Future research should evaluate its performance and the combination effects of the banana block
when fed in conjunction with different forages, either under grazing conditions or in mixed ration
systems.
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