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CONFERENCE CHAIRMANS WELCOME
A warm welcome to the 71st Annual Conference of the Australasian Grain Science
Association Inc. The word journey has come into popularity in the lexicon of recent times
getting a workout from politicians to sportspeople. Being able to welcome you to the
conference has been more than a journey, it has been an odyssey.
Conceptualised in 2019 to join with the Wheat Breeding Society of Australia in a week-long
conference in Narrabri plans were proceeding well until COVID-19 entered the scene in late
2019. As we have witnessed, COVID-19 bloomed into a nationwide pandemic in 2020,
resulting in lockdowns and border closures which continue to affect us all.
The impact of COVID-19 and border closures had its first casualty for this conference early in
2021. The threat of extended border closures with its potential impact on the wheat
breeding community resulted in the Wheat Breeding Society deciding to cancel their
participation with AGSA in the planned Narrabri meeting.
This was disappointing as the synergy between the two organisations promised exciting
opportunities for interaction, scientific exchange and future cooperation but the impact on
the companies conducting wheat breeding in Australia was real and could have had long
term commercial consequences. The upside was that it created the opportunity for AGSA to
run its own conference on the preferred days of early in the week, kicking off with a Council
Meeting on the Sunday and a welcome mixer in the evening and concluding the conference
with a gala dinner and presentation night.
Plans were for the conference to be held at The Crossing Theatre in Narrabri, a modern
conference venue. Throughout 2020 and 2021 the Narrabri region remained COVID-19 free
so plans were proceeding well with COVID-19 safe management plans in place. This all
changed dramatically when the new Delta variant arrived in Australia and started to spread
through the community. Fortunately for AGSA the venue cancellation policy allowed AGSA
to cancel before any costs were incurred.
During all the planning stages the fall-back position if COVID-19 intervened was to have a
virtual on-line conference and the success of the 2020 conference demonstrated it could be
done.
All the local arrangements had to be undone and companies that could supply the capability
to support AGSA to run a three-day event on-line needed to be found and hired quickly.
Having achieved this three weeks before the start of the conference, the odyssey is nearly
over.
Annual conferences like the AGSA annual conference cannot take place without the support
of exhibitors and sponsors. The financial support of the NSW Government’s Office of the
Chief Scientist and Engineer substantially helped to underwrite the conference.
Holding the conference in a regional city that had never before hosted an AGSA Conference
meant that companies that had long exhibited at AGSA conferences were venturing into
new territory. It was very pleasing that a number of exhibitors committed to supporting the
conference even with the added uncertainty posed by the COVID-19 pandemic. In gratitude,
a special session has been created for the exhibitors to present the latest developments in
their businesses that they would have been able to demonstrate had the conference
proceeded in person.
Thanks must go to the members of the conference committee who have worked tirelessly
and remotely carrying out the tasks allocated to them enabling us to get to this point.
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It is now up to all of you have registered to support the conference to take the opportunity
to enjoy the science which is up to date and industry relevant to the maximum that the
technology allows.
Lindsay O’Brien
Conference chairman on behalf of the conference committee.
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WELCOME FROM THE CHAIRMAN OF THE AUSTRALASIAN GRAIN SCIENCE
ASSOCIATION
On behalf of the AGSA council I would like to welcome you to the 71st Annual Conference of
the Australasian Grain Science Association. In 2021 we had high hopes that Australia would
open-up and that we would be able to meet again in person, however it was not meant to
be. Connectivity with each other is more important than ever and I am so grateful that you
are able join us in this forum. With the success and experience of last year’s online
conference, the 2021 conference organising committee was willing to take on the ‘online
challenge’ yet again. Dr Lindsay O’Brien and his team have been working hard behind the
scenes to ensure a full scientific program, including an industry day celebrating the theme
“Gains – Grains – Profits”. I know this will be another successful conference.
It is an exciting week where we can honour and present the F. B. Guthrie Medal to two
highly recognised recipients and present the AB Blakeney Early Career Development
Scholarship. Another highlight is the industry day, where experts will be contributing
relevant presentations acknowledging the value in quality, quantity, supply chains, and
future research directions of the grains industry, including interactive panel discussions.
And even though we are unable to share together in Narrabri, it is important that we get
involved during the week and encourage each other to develop and challenge our scientific
research ideas and further our connections.
I feel as though I am standing on giants and have such wonderful support of council, the
conference organising committee and fellow AGSA members. Thank you to the many who
contribute and assist in running such a wonderful scientific organisation. You are all very
appreciated.
Enjoy the week, and I hope that we can meet again in person and celebrate together in
2022. Take care.

Cassandra Walker
AGSA Chair
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71ST ANNUAL CONFERENCE OF THE AUSTRALASIAN GRAIN SCIENCE ASSOCIATION INC.

PROGRAM
Monday 23rd of August
Conference opening ceremony and F. B. Guthrie Presentation
Session 1 and Address.
Session Chair: Cassandra Walker (Agriculture Victoria)
8.45

Lindsay O’Brien and Cassandra Walker
Conference Opening

9.00

Colin Wrigley
The origins of the Australasian Grain Science Association.

9.15

Chris Blanchard
The vision for the future of AGSA – Why an Advisory Committee?

9.30

Les Copeland (F. B. Guthrie Award Presentation and Address)
Resilience of agri-food systems: perspectives of a grains scientist.

10.30

Morning break

Food structure-functionality and the A. B. Blakeney Early Career
Session 2 Scholarship Award presentation.
Session Chair: Sushil Dhital (Monash University)
Rebecca Thistlethwaite
11.00
A three-tiered, high throughput phenotyping approach to high
temperature tolerance and wheat improvement.
Sushil Dhital
11.30
Molecular mechanisms towards increasing the nutritional
functionality of white salted noodles.
Mike Sissons
11.50
Processing factors affecting the in vitro starch digestion in
spaghetti.
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12.10

Wei Zou
Harnessing lignin for slowing starch digestion rates of
carbohydrate foods.

12.30

Lunch break

Impact of technology on grain and food quality.
Session 3 Session Chair: Mike Sissons (NSW Department of Primary
Industries)
Malik Nawaz
1.30
Can partial enzymatic hydrolysis of legume proteins improve the
colloidal stability of legume-based milk alternative?
1.50
2.10

2.30
2.50
Session 4
3.30

3.50

4.10
4.30

Frank Bekes
Investigation of protein and epitope characteristics of oats.
Darren Yates
GQPM Builder: Predicting rice grain yield and quality through
data and artificial intelligence.
Cassandra Walker
Characterisation of post-harvest grain quality using sensor
technologies.
Afternoon break
Starch and lipids in cereals.
Session Chair: Chris Blanchard (Charles Sturt University)
Les Copeland
Residual short-range molecular order in gelatinized starch
influences retrogradation.
Siem Siah
The potential of using Solvent Retention Capacity (SRC) to predict
Australian soft wheat quality
Markus Loens
The change in gelatinization properties of starch due to the use of
different vegan milk alternatives.
Close of proceedings

Tuesday 24th of August
Session 5

Whole grains and the F. B. Guthrie Presentation and Address.
Session Chair: Cassandra Walker (Agriculture Victoria)
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9.00

Sara Grafenauer
Healthcare cost savings associated with increased whole grain
consumption among Australian adults.

9.30

Joe Panozzo (F. B. Guthrie Award Presentation and Address)
Applying 21st Century Science to the Guthrie-Farrer Model.

10.30

Morning break

Early Career Presentations, Posters and Sponsors.
Session 6 Session Chairs: Jesse Beasley (University of Melbourne) and Vito
Butardo (Swinburne University)
Keyu Tao
Exploring molecular structural differences between chalky part
11.00
and translucent part at multiple starch structural levels based on
white belly and white core rice grains.
Joel Johnson
11.10
Assessment of bioactive compounds in faba bean using infrared
spectroscopy.
Borkwei Ed Nignpense
11.20
Purple Rice Phenolic Composition and Antioxidant Potential
during in vitro gastrointestinal digestion.
John Kalitsis
11.30
In-line NIR flour stream analysis to optimize flour stream
blending using mathematical modelling.
11.40
11.50

12.00

Smriti Shrestha
Protein-based value addition of Australian lentil cultivars.
Lavaraj Devkota
Evaluating the effect of thermal and pulsed electric field assisted
hydration of common beans on bioactive component leaching.
Achini Herath
Development of a spectroscopic screening method &
quantification of polyphenols, flavonoids and AO in commercially
available coloured whole grain rice.

12.10

Allister Clarke
Predicting rice whole grain yield.

12.20

Lunch break

Session 7 Early Career Presentations, Posters and Sponsors (continued).
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1.30

1.40

1.50

Muhammad Yahya
Does grain quality differ in two sister lines of wheat exposed to
terminal heat stress?
Catherine Lawn
Effect of short periods of heat stress on protein composition in
barley.
Colin Wrigley
Advice about getting your research paper accepted for
publication (or rejected).

2.10

Syed Abdullah
Reducing amylase-trypsin inhibitors in wheat varieties.

2.20

Anne Bridges
Delivering safe food to International expectations.

2.30

Anita Stefoska-Needham
A cross-sectional audit of sorghum in breakfast cereals and snack
bars in Australian supermarkets.

2.40

Jurgen Cyrulla (CI Scientific)
Where measurement is paramount to success.

2.50

Raul Ovelar (Perkin-Elmer)
From Perten to PerkinElmer – a broader range of testing.

3.00

Michael Watson (Deltagen)
A summary of new methods developed by Megazyme.
Presentation of the Association’s Service Award (sponsored by
Megazyme).

3.10

Jenny Wood (NSW DPI Grain Quality Group)
A coordinated research group.

3.20

Douglas Lush (Australian Grain Technologies Pty Ltd)
Virtual Field and Laboratory Tour

3.30

Afternoon break

4.00

AGSA Annual General Meeting
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Wednesday 25th of
August

GRAINS – GAINS –
PROFITS

The Australian Grains Industry – The Changing Operating
Session 1 Environment. Session Chair: Philip Downie, Australasian Grain
Science Association Treasurer.
Rebecca Reardon (Board Member, Grains Australia Limited)
8.45
Grains Australia Limited – a New Era for the Australian Grains
Industry.
Nicole Jensen (General Manager, Genetic and Enabling
9.00
Technologies, Grains Research and Development Corporation)
Future Grains Research Investment Directions.
Zach Whale (General Manager Policy and Advocacy,
9.20
GrainGrowers Limited) GrainGrowers State of the Grains
Industry Report 2021.
9.40

Garry and Margaret Knagge (Rice Growers, Gogeldrie, NSW)
Growing Rice with Benefits.

9.55

Angus Woods (Woods Foods, Billa Billa, Queensland)
Capturing increased value from the supply chain.

10.15

Discussion forum with the speaker panel

10.30

Morning break

Session 2

Market updates.
Session Chair: Haelee Fenton (InterGrain Pty Ltd)

11.00

Tremayne Watts (Export Sales Manager, Cargill Australia)
Wheat: The Pacific, Mid-east, Africa and North Asia Market
Overview.

11.20

Tim Dewan (Managing Director, Global Grain Pty Ltd)
Wheat: South East Asia – a Reality Check.

11.40

12.00
12.20

Ken Quail (General Manger - Research and Technical Services,
Sydney, Australian Export Grains Innovation Centre)
Shaping our Future – Australian Grain Markets Beyond 2030.
Mitchell Elks (Sales and Marketing Manager, AGT Foods,
Toowoomba)
Pulses.
Discussion forum with the speaker panel
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12.30

Lunch break

Gains from Grains – Some case studies documenting yield and
Session 3 quality gains leading to increased value in the supply chain.
Session Chair: Katrina Swift (Grower, Tichborne, NSW)
Haydn Kuchel (Chief Executive Officer, Australian Grain
1.30
Technologies Pty Ltd)
Wheat: Yield improvement in the northern region.
Kristy Hobson (Chickpea Breeder, Tamworth, NSW)
1.50
Pulses: Capturing and sustaining yield and rotational benefits of
pulses.
2.10

Chris Blanchard (Charles Sturt University, Wagga Wagga)
Pulses: Capturing the health benefits.

2.30

Mitch Cuell (Agronomist, Outlook Ag)
Plot to Paddock – Paddock to Plate.

2.50

Discussion forum with the speaker panel

3.00

Afternoon break

New Grains and New Futures for Established Grains?
Session Coordinator: Angela Pattison (University of Sydney),
Session 4
Session Chair: Laura Skipworth, (Manager, Emerging Industries,
AgriFutures Australia)
3.30

Ali Khoddami (University of Sydney)
Native grains – historic staple, future fad?

3.50

An interview with Aunty Kerrie
A Local perspective.

4.10

Sayedur Rahman (University of Sydney)
How does elevated carbon dioxide affect the grain properties of
Australian Native Rices?

4.30

Annie Riaz (Charles Sturt University, Wagga Wagga, NSW)
Investigating the high value uses of sorghum

4.50

Discussion forum with the speaker panel

5.00

Lindsay O’Brien
Close of proceedings and the 71st Australasian Grain Science
Conference
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THE ORIGINS OF THE AUSTRALASIAN GRAIN SCIENCE ASSOCIATION
Colin Wrigley AM (Patron)
ABSTRACT
A significant time has passed since we became the “Australasian Grain Science Association”
(formerly having been the Cereal Chemistry Division of the Royal Australian Chemical
Institute). It is a good time to reflect on “Who we are” in relation to changes in the worlds of
cereals and grains, chemistry and science, our colleagues in equivalent associations
overseas, and the value that we can together provide to the spheres of agriculture, food
production, education and public health.
Introduction
It is Christmas Eve, 1959. I am summonsed for an interview for the position of
Experimental Officer at the CSIRO Wheat Research Unit, North Ryde, Sydney. I really need
this job:
• We had married only a few weeks earlier.
• Our new house is almost finished, leaving us a huge overdraft.
• My position as Teaching Fellow at Sydney University has just ended. Now I am
unemployed!
• I am half-way through writing my M.Sc. thesis, entitled “The isolation and properties of
formic dehydrogenase from Escherichia coli” – hardly relevant to this vacancy about
wheat research!
I mount the sandstone steps of the Bread Research Institute. The foyer is empty; not
a
person is in sight. Do I have the correct place and time? I hear voices in a room off to the left
and I peer inside. It’s obviously the lab’s Christmas party! I ask someone: “I have an
interview with Mr Bond and Mr Tracey. Are they here?”
After ten minutes in Mr Bond’s office, I leave for an uncertain Christmas-holiday
period. “Happy Christmas (maybe?) and Happy Birthday (25th Dec.) (maybe?)” But no job.
Then, a month later I get the news: “I got the job! I am not unemployed after all!”
Annual Exposure to Cereal Chemistry and Cereal Chemists
A year or so into my CSIRO position, I had an experience that gave me as good a feel
for cereal chemistry as a year of lab work; I attended my first Cereal Chemistry Conference,
held in Mildura (1961), organised by the Cereal Chemistry Division (earlier called the Cereal
Chemistry Group) of the Royal Australian Chemical Institute (RACI).
My first “cereal chem conference” was the eleventh of the annual conferences,
following the first in 1951, held at the NSW University of Technology (see pages 35, 37 and
360 in O’Brien et al., 2015). That inaugural meeting was attended by three dozen delegates
(ten being from interstate), involving a program of seven research papers. Sub-committees
were established to develop methods for quality assessment by dough and bake testing and
by chemical analysis. Methods development has continued as a vital collaborative activity
associated with our conferences. Progressively, the membership of “the division” (thus
fondly named) grew to over 300, although only about 10% of us were actual members of the
RACI. Annual conferences were held at venues across Australia and New Zealand, usually
with attendances of 200 or so.
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Ongoing involvement with annual “cereal chem conferences” has enriched the
professional development of myself and of many more. Thank you, “cereal chem
conferences”! The breadth of topics at the conference extended my concept of the relevant
disciplines, as well as allowing me to meet fellow cereal chemists. I discovered that:
• the word “cereal” meant more than what I eat at breakfast time. It seemed to me that
the word “cereal” was here being used to indicate “grains” in general. (I made a mental
note to check on the taxonomy of “grains”.)
• this concept of “chemistry” meant something much broader than my university
exposure to blast furnaces and the Periodic Table; it had become relevant aspects of
science and technology.
• the title “Royal” (of RACI) seemed to be hardly significant, but it sounded good due to
our association with RACI.
I have profited from attending and contributing to most of the annual “cereal chem
conferences”, extending from 1961 (that first one for me) to 2021 (now). Annually,
anticipation of the “cereal chem conference” became a fixed point in the year for us at the
CSIRO Wheat Research Unit. Where will it be held this year? Who would get to attend?
Which of us at WRU would have a good research paper to present? Our preparation
involved (long ago) a session in the dark room to prepare slides, made of photographic film
mounted in a cardboard holder, plus preparing the text of our presentation, in the
appropriate editorial format to go into the annual “Proceedings Book” (ultimately Panozzo
and Black, 2007 – the final issue published while we were part of the RACI).
Independence
The decision to separate from the RACI is described as follows by O’Brien et al.
(2015), P. 9:
“One of the roles of the Division chairman was to be the delegate to the RACI Council, an
experience that highlighted that RACI may not be the best organisation to meet the ongoing
and future needs of those working in the grains industry. A Strategic Planning group
comprised of former Division chairs was formed and met annually to explore options that
would best meet the future intellectual and service needs of the grains industry. The Strategic
Planning group came to the position that there was a compelling case to establish a new
learned society to provide intellectual and service roles to the grains industry. The
Australasian Grain Science Association Inc. (AGSA) was formed ... [to] conduct conferences,
workshops, run check samples services and organise the technical subcommittees needed to
develop approved methods to service the grains industry.
AGSA has underwritten the cost of convening the annual Australian Cereal Chemistry
Conference since 2008.”
Us as AGSA
During the past decade or so, we have transitioned into the “Australasian Grain
Science Association”; independent of the RACI, but affiliated with cereal chemistry
organisations worldwide, particularly with the American Association of Cereal Chemists
[International] (AACCI, now Cereals and Grains Association) and with the International
Association for Cereal Chemistry (ICC, based in Europe, now called the International
Association for Cereal Science and Technology). Did we do well to leave the RACI and turn
ourselves into AGSA. Now, who are we? Our Vision is to be: “A vibrant Australasian grain
science community delivering positive impact to industry and society.”
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AGSA – Our Scope: Cereals &/or Grains?
A few months ago, I received an e-mail from Peter Shewry (Rothamsted, UK) inviting
me to provide an introductory chapter for a proposed e-book to be published by Elsevier in
the name of the ICC. The proposed name of my chapter is “The Origin, Evolution and
Relationships of Cultivated Cereals”. I gulped, wondering whether I could manage that
assignment, and eventually I agreed. It is due next May. My contribution is to introduce the
forty chapters of the “ICC Handbook of 21st Century Cereal Science and Technology” to be
published by Elsevier.
Then I re-read the titles of my allocated chapter and of the book itself; both use the
word “Cereals”. Does that mean cereals exclusively? Should I be restricted to the cereal
species, and thus exclude other common grains such as soy, rapeseed, lupins, etc? In
response to my query, Peter Shewry replied:
“The intention is to cover cereals in the botanical sense (i.e., grasses), not other seed crops.
We will have a separate chapter on pseudocereals but would not wish you to cover these.
Having started my career as a botanist, I have never been happy about widening the term
grains to include dicots!”
Table 1. The taxonomy of grain species
Monocots
Cereals

Dicots
Pulses

Oilseeds

Maize

Beans

Soybeans

Rice

Chickpeas Canola (rape seed)

Wheat

Peas

Barley

Cow peas Groundnuts/peanuts

Sorghum

Lentils

Sunflower seed

Millet

Pigeon
peas

Sesame seed

Oats

Broad
beans

Linseed

Rye

Lupins

Safflower seed

Triticale

Vetches

Cottonseed

Fonio and Canary seed are also cereals. Buckwheat and Quinoa are pseudocereals.
The embryo of each seed plant has one or more leaf-like structures
called cotyledons, which function as the first leaves. Monocots have a single
such cotyledon, while other flowering plants usually have two.
Oh! Having started my career as a chemist, I “have never been happy about” ...
taxonomy. So, I need to chase up on my botanical deficiency, especially “dicots” (which I
must not mention in the Introduction to the ICC book, apparently). According to the
Encyclopedia of Food Grains (Wrigley et al., 2016), grains are grouped:
• as cereals, whose plants are monocotyledonous (“monocots”), see Table 1; and
• as pulses (grain legumes) and oilseeds, both being from dicotyledonous plants (“dicots”).
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So, the various societies calling themselves ‘cereal chemistry’ should be restricting
themselves to maize, rice, etc., without mentioning beans, soy, rape seed, etc. Was it the
realisation of this distinction that prompted the AACCI to change their name to the “Cereals
and Grains Association”? No, not according to the Shewry definition of cereals. But their
web site declares their members as being “specialists in the use of cereal grains in foods”.
Taxonomically, we did well in the renaming of our association to use the word “grain” in
place of “cereal”. The Shewry definition is clearly stated in the web site of the Journal of
Cereal Science: “covering all aspects of cereal science related to the functional and
nutritional quality of cereal grains (true cereals – members of the Poaceae family and
starchy pseudocereals – members of the Amaranthaceae, Chenopodiaceae and
Polygonaceae families) and their products.”
AGSA – Our Scope: Chemistry &/or Science?
“Chemistry” has long been the preferred discipline for cereal/grain associations and
journals, such as Cereal Chemistry, but not for the more recent Journal of Cereal Science. But
a wider range of disciplines has always been evident in conferences and published articles.
Thus, “Science” was an appropriate term for our re-branding. Yet, is science even the extent
of our activity? Is there more than science in the sensory beauty of a well risen loaf of bread
– both its appearance and aroma!
AGSA – Our Scope: Membership
“The Australasian Grain Science Association (AGSA) provides a forum for Australasian
grain scientists, students, nutritionists and others with an interest in grain science, to
advance the knowledge and understanding of grain science and the grain industry.” (AGSA
web site).
A significant part of the name change was from “Australian” (in the name RACI) to
“Australasian”. We especially intended to include “Kiwi” cereal chemists, but according to
the dictionary, “Australasia” includes: Fiji, Guam, New Zealand, Papua New Guinea, Samoa,
Solomon Islands and Tonga. Wow! Is that a wake-up call?
AGSA – Our Scope: Our Customers
According to the AGSA web site, we serve “individuals in the grain, food and allied
industries, the agrifood sector, research and education.”
LONG LIVE CEREAL CHEMISTRY!
[... however you define it]
References
O’Brien, L., Blakeney, A.B., and H.M.Allen, H.M. (eds) (2015). The History of Cereal
Chemistry in Australia. Australasian Grain Science Association, Inc., South Lismore, NSW,
Australia.
Panozzo, J.F., and Black, C.K. (eds) (2007). Cereals 2007. Proc. 57th Aust. Cereal Chem. Conf.
Royal Aust. Chem. Instit., Melbourne.
Wrigley, C., Corke, H., Seetharaman, K., and Faubion, J. (Eds.) (2016). Encyclopedia of Food
Grains, Second Edition, Elsevier Ltd, Oxford, UK.
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ADVISING ON THE FUTURE OF AGSA
Mike Gidley1 and Chris Blanchard2
1

Centre for Nutrition and Food Sciences, Queensland Alliance for Agriculture and Food Innovation,
The University of Queensland, St Lucia, QLD 4072
2ARC

Industrial Transformation Training Centre for Functional Grains, Graham Centre,
Charles Sturt University, Wagga Wagga, NSW 2678.
ABSTRACT
The Australasian Grain Science industry has undergone substantial changes in recent years.
Some of these changes have included the removal of the wheat single desk marketing system,
privatisation of most Australian grain breeding programs, improvements in wheat yields
through improved genetics and farming practices, changes in consumer trends (including
increased avoidance of wheat-based products and increased interest in plant-based protein)
as well as increased competition from emerging lower-cost wheat producing countries. The
funding environment for grain science also continues to be volatile. As a consequence of
industry changes, the Australasian Grain Science Association has had to change and adapt.
Changes in the industry have resulted in a depletion of resources and capacity in grain quality
innovation. If this trend continues there is a risk that the industry may experience irreversible
depletion of capacity which would have a catastrophic long-term impact on the domestic
grains industry.
To address the challenges presented by industry changes, the AGSA council has approved the
establishment of an Advisory Committee. This committee will be more ‘outward looking’ and
advise the Council on external matters that might affect the discipline. The committee has
been constituted with a range of early and late career researchers as well as industry
representatives. The initial tasks undertaken by the committee have been the development
of Vision and Mission Statements for the association and first stages towards the
development of a decadal plan for AGSA.
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CITATION FOR THE AWARD OF THE 2020 F. B. GUTHRIE MEDAL FOR GRAIN
SCIENCE TO EMERITUS PROFESSOR LES COPELAND

Les Copeland graduated with a BSc and PhD in Biochemistry from the University of Sydney.
He has held research appointments at Yale University, the University of Buffalo and the
University of California, Davis in the USA, and at the Australian National University. Les is a
Fulbright Alumnus and the recipient of an Excellence in Teaching Award from the American
Association of Cereal Chemists-International.
Emeritus Professor Copeland has been conducting research and teaching in agricultural and
food science in the University of Sydney for over forty years. Les is an agricultural chemist
whose academic interests are at the interface between food science and agricultural
production. He is renowned in the field internationally. His research on plant, grain and food
chemistry, and the origins of the human diet. Les has published extensively on food
starches, grain science, and plant biochemistry resulting in over 150 publications and 34 PhD
completions. His research developed a greater understanding of the quality requirements of
grains for specific end-uses and nutrition, and how quality is influenced by interactions
between genetics, environment, crop management and processing. His contributions in the
field of cereal science is highly commendable and recognised both globally and within
Australia.
Les is Editor-in-Chief of the journals Cereal Chemistry (Wiley) and Agriculture (MDPI), a
Director of the Australian Government Cotton Research and Development Corporation, and
a member of the Research Advisory Committee of the Australian Farm Institute. Les is a
former Dean of Agriculture at the University of Sydney and was the Foundation President of
the Australian Council of Deans of Agriculture. Les has served on conference committees for
the Association and was Conference Chairman for the Conference in Sydney in 2015.
Les was awarded a Membership of the Order of Australia (AM) for “for significant service to
agricultural science as an academic and researcher” in the Queen’s Birthday 2019 Honours.
Emeritus Les Copeland is a most worthy recipient of the F. B. Guthrie Medal for Grain
Science.
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A. B. BLAKENEY EARLY CAREER DEVELOPMENT SCHOLARSHIP
The 2021 A, B. Blakeney Early Career Development Scholarship recipient is Dr. Rebecca J.
Thistlethwaite.

Rebecca graduated with a B. Sc. Agr. (Honours) from the University of Sydney in 2012. Her
career commenced when she joined PGG Wrightson Seeds Australia as research agronomist
based in the company’s northern region.
In 2013 Rebecca received a Grains Research and Development Postgraduate Scholarship and
commenced PhD program under the supervision of Professors Richard Trethowan and
Daniel Tan investigating heat tolerance in wheat.
This research led to her completing a thesis entitled: “Identification of genetic variation in
heat stress and mechanisms of tolerance in wheat” in 2017.
Since 2017 Rebecca has been employed at the University of Sydney Plant Breeding Institute,
I. A. Watson Grains Research Institute as a Post-doctoral Research Associate.
During her thesis studies and since graduation Rebecca has been identifying genetic
diversity for high temperature tolerance in bread wheat by evaluating a large number of
genotypes across years and sowing dates. Then a subset of germplasm was selected to
evaluate different screening methods for heat tolerance (in field controlled environment
chambers and glasshouses) and for comparing different screening methods and developing
a screening methodology for evaluating large numbers of genotypes for heat tolerance.
Rebecca proposes to use the Scholarship to take part in the International Conference on
Wheat scheduled to be held in Auckland, New Zealand on December 01-02, 2021.
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A THREE-TIERED, HIGH THROUGHPUT PHENOTYPING APPROACH TO HIGH
TEMPERATURE TOLERANCE AND WHEAT IMPROVEMENT
R. J. Thistlethwaite1, R. Joukhadar2, A. Bokshi3, D. K. Y. Tan3 H. Daetwyler2, R. M. Trethowan1
1

The University of Sydney, Plant Breeding Institute, I A. Watson Grains Research Centre,
Narrabri, NSW 2390, Australia
2 Agriculture Victoria, AgriBio, Department of Economic Development, Jobs, Transport and
Resources, La Trobe University, Bundoora, Victoria 3083, Australia
3 The University of Sydney, Plant Breeding Institute, School of Life and Environmental
Sciences, Faculty of Science, NSW 2006, Australia
ABSTRACT
Rising ambient temperatures are threatening the production of important food crops such
as wheat. This study demonstrates the successful implementation of novel phenotyping
methods and genomic selection models to identify and enrich wheat germplasm with heat
tolerance. A three-tiered method of phenotyping, which included evaluation in time of
sowing experiments, was used to screen genotypes. Portable field-based heat chambers at
optimal time of sowing and controlled greenhouse conditions were used to confirm the
response. A genetically diverse subset of 200 breeding lines, derived from genomic
estimated breeding values (GEBVs), was phenotyped at sites in Western Australia and
Victoria. Cross-validations within and across field experimental environments were
performed with genomic predictions trained at Narrabri and validated for accuracy at other
sites for yield, screenings, thousand kernel weight (TKW) and other traits to test the
accuracy of prediction models.
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MOLECULAR MECHANISMS TOWARDS INCREASING THE NUTRITIONAL
FUNCTIONALITY OF WHITE SALTED NOODLES
Ming Li1, Sushil Dhital2
1Institute

of Food Science and Technology, CAAS/ Key Laboratory of Agro-Products
Processing, Ministry of Agriculture and Rural Affairs, Beijing 100193, PR China
2Department of Chemical Engineering, Monash University, Clayton, VIC 3800, Australia.
ABSTRACT
White salted noodles are popular wheat-based food around the globe. Compared to pasta,
noodles have a higher glycaemic response. The present work aims to increase the nutritional
functionally of noodles by a) manipulating the starch crystallinity; b) varying the protein
content, and c) optimising cooking and storage conditions. The digestive enzyme susceptivity
of noodles was found to be associated with both degrees of gelatinisation of starch (limiting
catalytic action of α-amylase) as well as the gluten network encapsulating the starch granules
(restricting the access of α-amylase). In terms of cooking, enzyme resistant starch (ERS), as
well as estimated glycaemic index (eGI) of microwaved and stir-fried noodles, were
significantly higher (>20%) compared to conventional cooked noodles through boiling and
steaming. On the other hand, the ERS of cooked noodles stored at 25°C was significantly
higher than noodles stored at 4°C. Supramolecular organisation (helical structure and
crystallinity) had a more pronounced effect than the macroscopic structure such as
compactness or bulk density in terms of nutritional functionality of noodles. The present
study provided the molecular mechanisms as well as the formulation, cooking and storage
conditions to decrease the eGI and increase the ERS of noodles important to both consumers
and manufacturers.
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PROCESSING FACTORS AFFECTING THE IN VITRO STARCH DIGESTION IN
SPAGHETTI
Mike Sissons1, Silvia Cutillo1,2, Asgar Farahnaky3, Narelle Egan1
1Tamworth

Centre for Crop Improvement, NSW DPI, Tamworth, NSW 2340, Australia
of Soil, Plant and Food Sciences, University of Bari 'Aldo Moro', Via G.
Amendola 165/A, Bari, Italy
3Biosciences and Food Technology, School of Science, RMIT University, Bundoora
10 West Campus, Melbourne, VIC, 3083, Australia
2Department

ABSTRACT
While spaghetti has a moderate glycaemic index, variation exists and this could be reduced
further for potential health benefits for consumers. The impact of various processing
parameters (semolina protein content, semolina particle size distribution, spaghetti
extrusion conditions, cooking and storage conditions and additives) on the in vitro starch
digestion rate and extent was investigated to determine what are the critical processing
steps to control starch digestion. Results of these studies and implications will be presented.
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HARNESSING LIGNIN FOR SLOWING STARCH DIGESTION RATES OF
CARBOHYDRATE FOODS
Wei Zou1, Xiaoqing Zhang2, Regine Stockmann1
1Agriculture and Food, Commonwealth Scientiﬁc and Industrial Research Organisation,
Werribee, VIC, Australia
2Manufacturing, Commonwealth Scientiﬁc and Industrial Research Organisation, Clayton, VIC,
Australia
ABSTRACT
Lignin, a complex polyphenol, attracts little attention for its role in improving dietary health,
because it has been considered chemically inert during digestion. This study is the first to
explore a role for lignin in slowing starch digestion in the human intestinal tract. Lignin
modified through high temperature treatment (above 300 °C) was found to inhibit porcine
pancreatic α-amylase (α-AA) and was also shown to slow the starch digestion in carbohydrate
rich foods (starch and pasta). Scanning Electron Microscopy (SEM), Fourier-Transform
Infrared Spectroscopy (FTIR), 13C-NMR and X-ray Photoelectron Spectroscopy (XPS) combined
to reveal a probable underlying mechanism. Lignin after thermal processing showed a
smooth, uniform and reduced surface area which would lower the content of aqueous soluble
lignin capable of binding and retaining α-AA, and therefore, favour α-AA immobilized onto
the insoluble lignin. Here we show the potential of utilizing lignin for inhibiting postprandial
glycaemic index of carbohydrate foods.
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CAN PARTIAL ENZYMATIC HYDROLYSIS OF LEGUME PROTEINS IMPROVE THE
COLLOIDAL STABILITY OF LEGUME-BASED MILK ALTERNATIVE?
Malik Adil Nawaz1, Roman Buckow2, Regine Stockmann1
1Commonwealth

Scientific and Industrial Research Organisation (CSIRO), Agriculture and
Food, 671 Sneydes Road, Private Bag 16, Werribee, Victoria, 3030, Australia
2The University of Sydney, Centre for Advanced Food Engineering, School of Chemical and
Biomolecular Engineering, Darlington, NSW, 2008, Australia
ABSTRACT
Plant-based milk alternatives are gaining popularity in the global food market due to their
potential health benefits and less environmental impacts than animal milks. However, there
are several technological challenges faced by industry such as colloidal instability and
sedimentation of the plant-based products. Therefore, the objective of the present study was
to assess the colloidal stability of UHT treated legume-based milk alternative prepared from
native and partially hydrolysed faba bean protein concentrate (FPC). FPC was partially
hydrolysed by alcalase to different degrees of hydrolysis (DHs) viz., DH1 ~ 1 % to DH35 ~ 35
%. Oil-in-water emulsions (5 % w/w available protein) were prepared using either native FPC
or hydrolysates, 1 % sunflower oil and 0.2 % sunflower lecithin. These emulsions were used
as model milk alternatives and were further investigated for UHT processibility, stability, and
physicochemical properties. Model beverages prepared by DH9 and DH16 exhibited better
colloidal stability than DH1, DH2, DH30, and DH35, indicated by droplet size, polydispersity
index, flocculation index, coalescence index, surface charge and surface hydrophobicity.
Overall, this study showed that partial enzymatic hydrolysis of legume proteins may promote
the colloidal stability of plant-based dairy alternative drinks.
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INVESTIGATION OF PROTEIN AND EPITOPE CHARACTERISTICS OF OATS
Békés1 F, Gell2 Gy, Bugyi3 Zs, Florides4 C, Ács5 K, Tömösközi3 S.
1FBFD

PTY LTD, Sydney, Australia
Research Centre, Martonvásár, Hungary
3Budapest University of Technology and Economics, Department of Applied Biotechnology
and Food Science, Hungary
4Australia China Centre for Wheat Improvement, Murdoch University, Perth, WA 6150,
Australia
5Cereal Research Non-profit Ltd, Szeged, Hungary
2Agricultural

ABSTRACT
Elements of an oat sample population representing 162 cultivated varieties from 20 countries
were grown in two plant nurseries in Hungary and the protein composition of resulting
samples have been characterised. Size distribution of the total protein extracts have been
analysed by SE-HPLC while the 70% ethanol extracted proteins were analysed by RP-HPLC.
Protein extracts separated into 3 groups on SE-HPLC column: polymeric proteins, avenins
(both containing 3 subgroups based on their size and soluble proteins, representing 51.5874.81, 20.07-39.79 and 2.89-11.85% of the total protein content. The ratio of polymeric to
monomeric proteins varied between 1.37 and 3.73. Seventy six RP-HPLC-separated peaks
have been differentiated from the ethanol extractable proteins of the entire population. Their
distribution among the cultivars varied significantly, 6-24 peaks per cultivar. The number of
appearances of peaks also showed large variation: one peak has been found in 107 samples
while 15 peaks have been identified which appeared in less than 5 cultivars. An estimation
method for ranking the avenin-epitope content of the samples have been developed by using
MS spectroscopic data of collected RP-HPLC peaks and bioinformatics methods. Using ELISA
methodology with R5 antibody, high number of the investigated samples were found to be
contaminated with wheat, barley or rye. The gluten content of the pure oat samples were
determined by G12 ELISA antibody correlated well (r2=0.731) with the RP-HPLC based
predicted values of avenin-epitope levels.
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GQPM BUILDER: PREDICTING RICE GRAIN YIELD AND QUALITY THROUGH
DATA AND ARTIFICIAL INTELLIGENCE
Darren Yates1, Allister Clarke1, Christopher Blanchard1, Sabih-Ur Rehman2, Daniel Waters1,
Russell Ford3, Md Zahidul Islam4
1Graham

Centre, Charles Sturt University, Boorooma St, Nth Wagga Wagga, NSW 2650.
of Computing and Mathematics, Charles Sturt University, Major Innes Rd, Port
Macquarie, NSW 2444.
3RLF Agro R&D Consulting, NSW.
4School of Computing and Mathematics, Charles Sturt University, Panorama Ave, Bathurst,
NSW 2795.
2School

ABSTRACT
Rice is one of Australia’s most successful grain crops, with annual exports averaging 350,000
tonnes over the 2010-2020 decade, according to the federal Department of Agriculture,
Water and Environment. Rice grown in Australia also consumes 50% less water than the
world-average. However, rice quality and quantity, in general, are dependent on many
environmental, geographic and human factors. These include minimum temperatures that
affect rice plant phenology and the timely application of specific nutrients to promote grain
growth. The result of these factors is to affect not only the crop whole grain yield, but also
the costs borne by industry partners and the financial return to growers.
New research conducted by Charles Sturt University, in conjunction with Sunrice and the Food
Agility Co-operative Research Centre, combines annualised rice crop data with remote
weather and plant phenology data to determine through artificial intelligence (AI) how these
key factors affect rice quality and quantity. However, most existing AI platforms require
significant skills in machine-learning and computer programming. Moreover, a complex chain
of software applications is often required to create the all-important data ‘models’ that
summarise the relationship between these factors and rice quality.
GQPM Builder is a new web-based machine-learning framework designed specifically for the
Australian rice industry that enables collected rice data to be modelled using state-of-the-art
machine-learning algorithms. These models offer dual outcomes – they allow new knowledge
of rice growing patterns to be discovered from existing data, as well as the prediction of future
crop outcomes when supplied with interim seasonal data.
The GQPM Builder provides four key functions. First, it builds models using existing rice data,
down to individual rice varieties, through a combination of generic machine-learning
algorithms and new state-of-the-art algorithms developed by Charles Sturt University.
Second, it can interrogate models to help understanding in where accuracy can be further
improved, such as by viewing accuracy changes by season. Third, it offers customisable data
visualisation that brings to the fore relationships and patterns between factors. Finally, it
provides the user a visualisation of each model to aid the discovery of new knowledge.
However, the key feature of the GQPM Builder is that it requires no programming experience
- its easy-to-use interface allows rice researchers to focus more on the desired knowledge
outcomes and less on the complex model-development process.
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The technology framework behind the GQPM Builder has potential application in other grains,
as well as broader areas of research. The GQPM Builder software is currently undergoing final
testing and is ready for demonstration.
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CHARACTERISATION OF POST-HARVEST GRAIN QUALITY USING SENSOR
TECHNOLOGIES
Cassandra Walker1,2, Sahand Assadzadeh1, Joe Panozzo1,2, Linda McDonald1, James
Nuttall1,2, Ashley Wallace1, Audrey Delahunty1, Glenn Fitzgerald1,2, Alexander Clancy1
1

Agriculture Victoria, 110 Natimuk Rd, Horsham, VIC 3400
The University of Melbourne, Parkville, VIC 3000

2

ABSTRACT

Post farm-gate value of grain is based on grain quality receival standards outlined by Grain
Trade Australia (GTA) and is currently measured at receival using a combination of subjective
and objective methods (https://www.graintrade.org.au). Factors contributing to variable
quality include damage associated with frost, heat, disease, insects, crop available water and
adverse weather. The incidence of these constraints is high and devalues the commodity.
Where variation in quality is observed across a farm, quantification of grain quality could
enable growers to segregate on-farm, according to market specifications. This would allow
growers to capture premiums for higher grades.
In this study, algorithms were developed using image and spectral data to determine the
proportion of poor-quality lentil within a sample. Images and spectra were collected with an
RGB digital camera and a portable, handheld Near Infrared (NIR) spectrometer. Poor quality
grain, as defined by GTA standards, including screenings (small grain), dark, stained, and
shrivelled grain were physically quantified in each sample. A Support Vector Machine (SVM)
classifier model applied to the NIR spectra was able to correctly classify over 83% of validation
samples into one of two quality grades; Grade 1 quality (where the portion of poor quality
grain is required to be less than 4% w/w of the sample) and lower quality graded samples
which contain more than 4% w/w of poor-quality grain. Partial least squares (PLS) regression
models were developed to predict the proportion of poor-quality grain within a sample
(%w/w) and an R2 value of 0.61 was observed. PLS models were developed and tested to
predict the protein and moisture concentration within a lentil sample, achieving an R 2>0.90.
A deep learning model was trained to distinguish between sound and visually poor-quality
grain based on RGB images. This model successfully predicted the proportion of poor-quality
grain (not meeting receival standards) within a sample (%w/w) with an R2 of 0.97. These
models were formulated on portable devices and may provide future opportunities for
growers to evaluate, and segregate grain by market grade and ultimately maximise the
opportunity to capture added value on-farm.
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RESIDUAL SHORT-RANGE MOLECULAR ORDER IN GELATINIZED STARCH
INFLUENCES RETROGRADATION
Shujun Wang1 Les Copeland2, Shiqing Huang1, Xia Liu1, Chen Chao1, Jinglin Yu1
1Tianjin

University of Science & Technology, State Key Laboratory of Food Nutrition and
Safety, School of Food Science & Engineering, Tianjin University of Science & Technology,
Tianjin 300457, China
2The University of Sydney, School of Life and Environmental Sciences, Sydney Institute of
Agriculture, NSW Australia 2006
ABSTRACT
Starch retrogradation is of critical importance for determining the quality, digestibility and
functional properties of starchy foods that have been processed or prepared by heating above
the starch gelatinization temperature. However, the mechanism of starch retrogradation is
still poorly understood. Starch that has been gelatinized by heating at 100 oC in excess water
is usually considered to have been completely gelatinized as signified by an amorphous X-ray
diffraction (XRD) pattern and lack of endothermic transitions in differential scanning
calorimeter (DSC) traces. Yet, several studies have shown that such “completely” gelatinized
starch still contains short-range molecular order in the form of double helices that remain
from incomplete disruption of amylopectin molecules. In the present study, we sought to test
the hypothesis that the extent of starch retrogradation is influenced by the amount of residual
short-range molecular order remaining in starch after gelatinization. Wheat starch was
gelatinized to different degrees by heating under various temperature and moisture regimes
and allowed to retrograde at 4 oC for seven days. The amount of residual short-range
molecular order and extent of subsequent retrogradation were analysed using DSC, XRD,
Raman spectroscopy, and Fourier transmission infrared spectroscopy (FTIR). The strength and
in-vitro digestibility of the starch gels were also measured. The results of the analyses of
starch structure and functional properties showed that retrogradation was favoured by an
optimal amount of residual short-range molecular order in the gelatinized starch, which was
determined by the inter-relationship between heating temperature and water content.
Retrogradation occurred more slowly in gelatinized starches that had lower amounts of
residual short-range molecular order. This study provides new insights into the mechanism of
starch retrogradation and its effects on digestibility and other functional properties of starch
gels in foods and other starch applications.
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THE POTENTIAL OF USING SOLVENT RETENTION CAPACITY (SRC) TO PREDICT
AUSTRALIAN SOFT WHEAT QUALITY
Siem Siah1, Andrew Kennett2^, Surjani Uthayakumaran1, Sabrina Lim1, Ian Wesley1, Chris
Whiteway1 and Ken Quail1
1Australian

Export Grains Innovation Centre (AEGIC), 1 Rivett Road, North Ryde 2113 NSW
Research & Development, 61 Huntingwood Drive, Huntingwood, NSW

2Campbell-Arnotts,

2148
^Retired and currently works as a consultant
ABSTRACT
Wheat grain can generally be segregated into hard and soft based on kernel hardness. Soft
wheat is low in kernel hardness and widely accepted to be more suitable to produce cakes
and biscuits that require low water absorption. Australian Export Grains Innovation Centre
(AEGIC) has identified the soft wheat market opportunities and quality preference in Asia. The
Australian growers can potentially benefit by reducing production risks and capturing the
growing market opportunities.
Soft wheat is mostly grown on the East Coasts to serve the domestic market at present.
Western Australia (WA) is recognised to be well placed to supply soft wheat markets
particularly in Southeast Asia due to its proximity and wheat growing environment. The
breeding companies have started to commence soft wheat breeding programs in WA as a
response.
Solvent Retention Capacity (SRC) and cookie measurements have been identified as the most
important quality requirements for Indonesian mills when purchasing soft wheat. However,
SRC is not commonly applied to assess wheat quality in Australia.
AEGIC’s soft wheat project aims to support breeding programs to meet market requirements.
AACC 10-53 Cookie making method is demonstrated to be highly relevant and selected to
represent Indonesian mills’ cookie evaluation method. The SRC values are shown to correlate
with cookie performance significantly. This suggests potentials to apply SRC to fast-track
breeding lines for target markets.
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THE CHANGE IN GELATINIZATION PROPERTIES OF STARCH DUE TO THE USE
OF DIFFERENT VEGAN MILK ALTERNATIVES
Markus Loens1
1

Brabender GmbH & Co. KG, 47055 Duisburg, Germany

INTRODUCTION
Two trends can be observed in many parts of the world: an increasing demand for starch1)
and an increased demand for vegetarian or vegan products2).
The additional demand for starch is primarily met by the usual raw materials such as wheat,
corn, rice, potatoes, tapioca or cassava. Gradually, however, the focus is shifting to other
raw materials that offer additional benefits. These include legumes such as the field bean,
which in addition to their starch content also have a high protein value, which can be used
to enrich protein in foods. Since many foods are heated during production and/or
subsequent processing, the gelatinization properties of the individual starch play an
important role.
The second trend, the increased use of vegetarian or vegan products, is predominantly
initiated by consumers. Various motivations play a role here. These include respect for
animals, environmental and climate aspects, or personal health or fitness3). For this reason,
there are more and more alternatives to previous products.
The study essentially describes the effects on starch gelatinization and thus the consistency
of a final product when milk (here: cow's milk) is replaced by a vegan product. A study on
this topic was previously published in 20114). Further attention is also paid to cooling in
ranges of 20° (room temperature) and 10°C (approx. refrigerator temperature), the
description of which was also already part of an earlier publication 5).
RESULTS
To conduct the current study, 13 different, so-called "milk drinks" were compared with a
commercially available milk made, for example, from almonds, coconut, hemp or legumes.
In addition to gelatinization properties, cooling properties were also recorded and
documented.
A commercial pudding powder was selected as the starting product, which was boiled and
cooled with the various drinks and, as a reference, with milk. The cooling properties at
temperatures of 20°C and 10°C were an important part of the work. This revealed significant
differences in the respective consistencies, which perhaps would not always have been
expected. The strongly varying composition of the drinks certainly contributed to this. Some
of the samples tested contained vegetable oil, while others had an increased protein
content, to name just two differences.
DISCUSSION
The results and resulting findings are important for the development of new starchy
products and the corresponding recommended action for the end consumer. If the vegan
trend continues, more alternatives to regular milk will be demanded in the private and
industrial sectors. As a result, manufacturers will have to review the influences of these
alternatives and, if necessary, develop adapted products. It would also be advisable to make
a corresponding declaration and recommendation for action for foodstuffs previously
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produced exclusively with milk, in order to exclude negative influences on the product
properties if milk has been substituted.
CONCLUSION
The use of starch and starch-containing products will continue to increase in the future.
Similarly, there is a general change in dietary habits that, for example, calls for vegan
alternatives to previous foods to a greater extent. One of these trends is the substitution of
milk (of animal origin) with milk derived from plant-based raw materials. As with many
recipe changes, changes occur in the final product. This was made clear using the example
of pudding powder, which is a product made from almost 100% starch and is consumed by
consumers worldwide. It is therefore suitable as a simple example to point out the new
challenges in quality assurance and product development.
REFERENCES
1) Global industrial starch market revenue (Overblog, 2017).
2) Global Plant Milk market size, by product, 2013-2024, source: marketintellica.com.
3) 2019 Global Vegan Survey (VOMAD), source: VomadLife.com/Survey.
4) Effects of different milk substitutes on pasting, rheological and textural properties of
puddings, (Cristina Alamprese*, Manuela Mariotti / Dipartimento di Scienze e Tecnologie
Alimentari e Microbiologiche (DiSTAM), Università degli Studi di Milano, Via Celoria 2, 20133
Milano, Italy).
5) The Cooking and Cooling Behaviour of Commercially available Vanilla Puddings (Markus
Löns, Brabender GmbH & Co. KG)
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HEALTHCARE COST SAVINGS ASSOCIATED WITH INCREASED WHOLE GRAIN
CONSUMPTION AMONG AUSTRALIAN ADULTS
Mohammad M.H. Abdullah1, Jaimee Hughes2, Sara Grafenauer2
1
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ABSTRACT
Dietary guidelines globally emphasise ‘mostly’ whole grain food choices for their wellestablished health benefits and likely reduced healthcare cost related benefits. The aim of
this socioeconomic model was to assess the potential healthcare and lost productivity cost
savings associated with reductions in relative risk of type 2 diabetes (T2D), cardiovascular
disease (CVD), and colorectal cancer (CRC) following the daily target intake (DTI) level of 48 g
for whole grains in Australia. A three-step cost-of-illness analysis was conducted using input
parameters from: 1) estimates of current and targeted whole grain intakes among
proportions (5%, 15%, 50%, and 100%) of the Australian adult (>20 y) population; 2) estimates
of reductions in relative risk of T2D, CVD and CRC associated with specific whole grain intakes
reported in meta-analytic studies, with 95% confidence intervals; and 3) estimates of annual
healthcare and lost productivity costs associated with the three diseases of interest from
national databases. A very pessimistic (5% of population) through to universal (100% of
population) adoption of the recommended DTI in Australia were shown to potentially yield
savings on annual healthcare and lost productivity costs of AU$37.5 (95% CI $22.3-$49.3) to
AU$750.7 (95% CI $445.7-$985.2) million for T2D, AU$35.9 (95% CI $8.3-$60.7) to AU$717.4
(95% CI $165.5-$1,214.1) million for CVD, and AU$1.9 (95% CI $1.2-$2.4) to AU$37.2 (95% CI
$24.1-$48.1) million for CRC. The combined $1.5billion in savings for these three disease
states through more Australians reaching the recommended whole grain intake target
highlights the greater impetus to communicate the need for dietary change at all levels,
starting with food based dietary guidelines and front-of-pack labelling initiatives.
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CITATION FOR THE AWARD OF THE 2020 F. B. GUTHRIE MEDAL FOR GRAIN
SCIENCE TO DR. JOE PANOZZO

Joe Panozzo graduated with B. App. Sc. from the University of Ballarat and commenced his
career at the Victorian Wheat Research Institute in Horsham as a wheat quality scientist. He
quickly developed an interest in developing high throughput methods to determine quality
traits initially in wheat, skills which were later applied to barley, pulses, and oilseeds.
Joe’s initial research was in the field of near infrared (NIR) spectroscopy using rudimentary
instruments compared to current technologies and worked closely with the three wheatbreeding programs to determine quality traits in the early generations of the breeding
program. Joe has maintained his interest in NIR which lead to the development of multispectral image analysis research which recently expanded to NIR-hyperspectral imaging. The
impact of this research has meant that breeding programs have been able to develop
germplasm selection strategies which allow for a more effective quantitation of quality traits
earlier in their programs.
Joe completed his PhD program with the University of New South Wales in 1997 elucidating
a better understanding of how variations in temperature and soil conditions drive grain
filling and protein synthesis in wheat.
Joe has published over 100 papers in refereed scientific journals and supervised or cosupervised 9 PhD completions. He is a member of numerous scientific advisory groups
serving the grains industry nationally and internationally. As examples, Joe has served as
associate editor of Cereal Chemistry, an accredited assessor for the National Association of
Testing Authorities (NATA) a member of Grain Biotechnology Australia Scientific Advisory
Committee, the Malting Barley Industry Development Council, and International Pulse
Quality Committee.
Joe is highly regarded by scientific peers for his scientific outputs, leadership, and
commitment to his work. He has academic associations with Charles Sturt University
(Associate Professor), University of Melbourne (Senior Research Fellow), Swinburne
University of Technology and Federation University.
In 2015, Joe was awarded the Farrer Memorial Medal which perpetuates the memory of
William Farrer for his contribution to the Australian wheat industry.
Joe has been an outstanding supporter of the Association and its predecessor the Cereal
Chemistry Division of the Royal Australian Chemical Institute having served as Chairman of
both organisations, Treasurer if the Cereal Chemistry Division, Chairman of the Association’s
Awards Committee, and as Conference Chairman on three occasions spanning both
organisations. Joe has edited, co-edited seven conference proceedings.
Dr. Joe Panozzo is a most worthy recipient of the 2020 F. B. Guthrie Medal for Grain Science.
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APPLYING 21ST CENTURY SCIENCE TO THE GUTHRIE-FARRER MODEL
Joe Panozzo
Agriculture Victoria Research, Horsham, 3400, Victoria.
Australia is one of the few countries where in plant breeding there is an enduring relationship
between plant breeder and chemist. The common aim, to understand the complexities of
plant genetics and abiotic factors on the expressed phenotype of the grain which is often
categorised as ‘quality’. This relationship dates to the late 1800s when self-taught wheat
breeder, William Farrer and Chemist, Fredrick Guthrie aimed improve the milling and baking
quality of wheat in Australia. In the early years of the Colony, the origins of wheat varieties
were mainly from England, and later from Canada and India and were not well adapted to
Australian growing conditions, being highly susceptible to rust and ‘drought’. Farmers at the
time were supplied with seed, ‘pure and true to name, advised of its special requirements and
encouraged to experiment on their own account’. This spurred William Farrer’s interest in
wheat breeding and he sought the assistance of Guthrie, who at the time was at the University
of Sydney and later an employee of the NSW Department of Agriculture.
Records of Guthrie’s early work shows he placed great importance on milling-quality and
embarked on developing small-scale tests which aligned with commercially important metrics
such as milling yield and baking quality. The relationship between Guthrie and Farrer resulted
in the establishment of Australia’s wheat industry and has proved to be a highly successful
model for future breeding undertaken initially by State Departments of Agriculture, The
Universities of Adelaide and Sydney, CSIRO, and more recently by commercial breeding
entities. Throughout the evolution of plant breeding in Australia, the relationship between
chemist and plant breeder remains integral for successful variety development.
Wheat breeding involves generating vast populations of germplasm with the aim to improve
resistance/tolerance to abiotic and biotic factors resulting in increased yield-potential while
maintaining or improving quality traits. The use of technologies to efficiently select
germplasm as early as practicable in the program has been the domain of the chemist working
in close collaboration with the plant breeder. Within my career there have been immense
advances in technologies for germplasm-screening which have ranged from the use of
sedimentation tests, protein extraction, marker-based tests including enzyme, glutenin and
gliadin protein-subunit, and various forms of molecular-marker tests. Concomitantly, there
have been advancements in high-throughput, non-destructive testing utilising NIRspectroscopy and multispectral as well as and NIR-hyperspectral imaging facilitated through
advances in high-speed computing and machine learning. My interest has been the use of
these technologies and applying non-destructive testing as this offers the opportunity to
scale-down the amount of grain which is tested and therefore the application can be earlier
within the breeding program.
Important in the application of any test is to understand which quality traits to concentrate
on early in the breeding cycle. The Victorian wheat program were early adopters of NIR which
initially consisted of fixed wavelength instruments with limited capability. Nonetheless, NIR
was used to derive estimates of protein percentage and grain hardness to broadly classify
germplasm into a market-class making the first point for discarding lines based on; low
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protein-hard wheat. Small-scale milling was undertaken, being the second stage of culling.
The flour was used in the SDS sedimentation test being the third stage of culling, and if
sufficient flour was available a rheology assay was performed to obtain measures of mixingtime and dough-strength. With the development of NIR scanning-monochromators, many of
these tests could now be derived from algorithms developed with data exceeding 100,000
data points. NIR whole-grain scanning has facilitated testing to be applied at F3/F4 stage and
most of the grain returned to the program apart for those samples which are destructively
tested to validate each algorithm. At this point it is important to recognise which traits are
important to select early in the program. Using the NIR data, the same decision-tree logic
used when NIR was first introduced is now applied to cull germplasm whose quality traits did
not match those of the control varieties. The inclusion of NIR-predicted milling-yield data as
an addition point of differentiation in culling germplasm has been validated with evidence
that less than 6% of germplasm tested after two cycles of NIR testing does not meet the
milling yield criterion. Similar levels of precision have been observed for other quality traits
NIR is now well entrenched within the laboratory and we have expanded the high-throughput
phenomics capability by incorporating multispectral sensing to quantify additional quality
traits. The development of algorithms to quantify traits of interest has required the
development of large training-sets, some of which exceed 30,000 data points, and the
application of machine-learning utilising optimised artificial neural network architectures.
The investment in reaching this point has been worthwhile with the development and
application of a suite of algorithms that estimate seed length and width, eccentricity, seedsurface colour which has facilitated the development of models for estimating screenings,
seed volume and subsequently potential milling yield, and from seed-colour variance
quantitate defects derived from seed-colour variance. This work is on-going to develop other
estimates of grain traits and downscaling to portable applications.
It can be argued the current quality targets namely, grain size, milling yield, flour and starch
rheology, which are all associated with specific end-use products are not too dissimilar to the
breeding objectives faced by Farrer and Guthrie in the late 1880s, however breeding
programs are now operating in a highly competitive environment reporting to shareholders
expecting a rapid return on their investments. Efficiencies and reduced operating costs are
possible using high-throughput non-destructive testing which is highly predictive on the
reference methods. More than 130 years after Frederick Guthrie and William Farrer first
collaborated to improve the quality of wheat, the relationship between chemist and plant
breeder continues with the same goal.
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EXPLORING MOLECULAR STRUCTURAL DIFFERENCES BETWEEN CHALKY PART
AND TRANSLUCENT PART AT MULTIPLE STARCH STRUCTURAL LEVELS BASED
ON WHITE BELLY AND WHITE CORE RICE GRAINS
Keyu Tao 1,2, Xin Liu 1,2, Wenwen Yu 3, Galex K.S. Neoh 1,2 and Robert G. Gilbert 1, 2
1

Jiangsu Key Laboratory of Crop Genetics and Physiology, Key Laboratory of Plant
Functional Genomics of the Ministry of Education, Jiangsu Key Laboratory of Crop Genetics
and Physiology, College of Agriculture, Yangzhou University, Yangzhou, 225009, Jiangsu
Province, China, and Co-Innovation Center for Modern Production Technology of Grain
Crops, Yangzhou University, Yangzhou, 225009, Jiangsu Province, China
2 Centre for Nutrition & Food Sciences, Queensland Alliance for Agriculture & Food
Innovations (QAAFI), The University of Queensland, QLD 4072, Australia
3 Department of Food Science & Engineering, Jinan University, 510632, Guangzhou Province,
China
ABSTRACT
Chalky rice has an undesirable appearance and reduced commercial value, but the
mechanism is still partially understood. To minimize the influence of genetic background
and growing environments, we conducted a comprehensive investigation of starch
molecular structural differences between chalky and translucent parts of same chalky
grains, with the aim of exploring the structural variations and possible causes of chalkiness.
Compared to translucent, starch from chalky portions had a larger ratio of large to small
branched molecules and more short amylopectin chains, but relatively fewer amylopectin
longer chains (degrees of polymerization, DP, 35–250), thus progressively affects upperlevel starch structures, such as a higher starch crystallinity. No significant chalkiness effect
on amylose chain-length distributions was observed. White-belly and white-core grains
show distinguishable starch structural characteristics, suggesting the necessity of studying
chalkiness formation based on the location of opaque tissue. These findings extend our
understanding of grain chalkiness from the perspective of starch fine structure, and should
be valuable for unveiling molecular mechanism underlying chalkiness, and improving rice
quality and utilization.
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ASSESSMENT OF BIOACTIVE COMPOUNDS IN FABA BEAN USING INFRARED
SPECTROSCOPY
Joel B. Johnson1, Janice S. Mani1, Daniel Skylas2 and M. Naiker1
1School

of Health, Medical & Applied Science, CQUniversity Australia, Rockhampton,
Queensland, Australia
2Australian Export Grains Innovation Centre, North Ryde, New South Wales, Australia
ABSTRACT
Faba bean is growing in popularity in Australia, partly due to its higher levels of healthbenefiting compounds compared to other grain crops. This study investigated the prospect of
using infrared spectroscopy to predict levels of bioactive compounds such as antioxidants and
phenolics in faba bean flour. Ninety samples of faba bean comprising ten varieties grown
across two field locations and two years were utilised. Near-infrared spectroscopy showed
promise for the prediction of total phenolic content, with a R2CV value of 0.64, RMSECV of 59
mg/100 g and RPD of 1.65. Similarly, prediction of ferric reducing antioxidant power (FRAP),
a measure of antioxidant activity, gave a R2CV value of 0.55, RMSECV of 63 mg/100 g and RPD
of 1.5. Fourier transform infrared spectroscopy also showed some promise, although typically
provided a lower accuracy compared to NIRS. Although the models developed were not
capable of exactly quantifying phenolic or antioxidant content, infrared spectroscopy appears
useful for rapidly discriminating between samples containing high and low levels of phenolics
or antioxidant compounds. With further refinement, this technique could potentially be
applied for the quality assurance of phenolic content or antioxidant capacity in the faba bean
crop.
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PURPLE RICE PHENOLIC COMPOSITION AND ANTIOXIDANT POTENTIAL
DURING IN VITRO GASTROINTESTINAL DIGESTION
B. Ed Nignpense 1, N Francis 1,3 , C.L. Blanchard 1,2 and A.B. Santhakumar 1,2
1 School of Biomedical Sciences, Charles Sturt University, Locked Bag 588, Wagga Wagga, NSW

2678, Australia
2 Australian Research Council (ARC) Industrial Transformation Training Centre (ITTC) for
Functional Grains, Graham Centre for Agricultural Innovation, Charles Sturt University, Wagga
Wagga, NSW 2650, Australia
3 School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW
2650, Australia
ABSTRACT
Purple rice bioactive compounds, specifically polyphenols, are known to possess a wide
range of disease preventive properties that are attributed to their antioxidant and antiinflammatory activity. Previous studies have focused on profiling phenolic composition and
antioxidant potential using chemical extracts. However these methods may not be
biologically relevant due to the chemical and enzymatic changes that occur during digestion.
This study, therefore, aimed to extract phenolic compounds using simulated in vitro
gastrointestinal digestion in order to determine the impact on the total phenolic content,
phenolic composition and antioxidant potential during the different digestion phases.
Results indicated a significant increase in total phenolic content and antioxidant potential
post digestion that was mainly attributed to enzymatic release of compounds from the
cereal matrix. Phenolic profiling of digested rice samples identified the presence of some of
the antioxidant phenolic compounds found by chemical extraction, and their metabolism
during the phases of digestion. These results present simulated gastrointestinal digestion as
a more biological relevant approach to phenolic extraction while providing a metabolic
insight into the fate of phenolic compounds during digestion.

40

IN-LINE NIR FLOUR STREAM ANALYSIS TO OPTIMIZE FLOUR STREAM
BLENDING USING MATHEMATICAL MODELING.
John Kalitsis* a,b, Budiman Minasny b, Ken Quail a, Alexander McBratney b
aAustralian Export Grains Innovation Centre, North Ryde, NSW 2113, Australia.
bSchool of Life and Environmental Sciences, Sydney Institute of Agriculture, University of
Sydney, NSW, Australia.
ABSTRACT
Flour millers produce a variety of flour types, each having to meet specific quality
requirements. Different flour types can be produced by blending different flour streams,
with each stream extracted from a different part of the wheat kernel and as a result with
differing protein and ash content. Flour millers utilise an ash and protein curve to visualize
the stream quality distribution and to aid in making stream blending adjustments.
The AEGIC pilot mill has been fitted with in-line NIR spectrometers on each of the flour
streams, which provide real time flour quality predictions of each stream. Using the real
time quality data provided by the NIR sensors blending has been optimized using
mathematical modeling. Using this approach, it is possible to make significant
improvements to mill production efficiency and utilisation.
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PROTEIN-BASED VALUE ADDITION OF AUSTRALIAN LENTIL CULTIVARS
Smriti Shrestha, Leonie van 't Hag, Victoria S. Haritos, Sushil Dhital
Department of Chemical Engineering, Monash University, Clayton, VIC 3800, Australia
ABSTRACT
Pulse grains have an important role in the sustainability of Australian grain industry due to
their importance as profitable options for crop rotation. Australia is one of the leading
producers of lentils (Lens culinaris) which are of particular interest due to their health benefits
as human diet. Lentils are ideal source of plant-based proteins (21-31%), dietary fibre (5%),
carbohydrate (low glycaemic index), vitamins, and minerals, and wide range of
phytochemicals including the polyphenols with antioxidant and other bioactivities. However,
lentils have limited application as a raw material for industrial processing and have limited
domestic market share in Australia. On the other hand, plant-based proteins are gaining
interest as a sustainable alternative to animal-based proteins due to the emerging risk on
global food security, environment and health aspects associated with meat production and
consumption supported by the surge of vegan and vegetarian. This implies an immense need
to investigate the functional properties of lentil protein for the possible application in the
development of textured vegetable protein.
The lentil protein isolates were extracted from three Australian lentil cultivars (Greenfield
Green Lentil, Hallmark Whole Red Lentil and Mt Byron Black Lentil) by alkaline extraction (pH
9) followed by isoelectric precipitation (pH 4.5) method. The protein content of the isolates
from green lentil (82.36 ± 0.69%), red lentil (81.39 ± 0.17%) and black lentil (84.36 ± 0.44%)
was estimated by Dumas combustion method. The investigation of the molecular distribution
of these protein isolates showed a series of visible bands including subunits of 7S
globulins/vicilin (48 kDa), and acidic (34-37 kDa) and basic (18-23 kDa) subunits of legumin.
However, the bands of black lentil protein isolates were observed to be slightly different than
that of green and red lentil. The chemical finger printing of the protein isolates by Fourier
transform infrared spectroscopy analysis showed similar pattern with intense bands at 1632
cm-1 indicating the presence of higher β-sheets structures. Further functional properties
including protein solubility, water and oil absorption capacities, foaming and emulsifying
properties, and rheological properties will be discussed to provide supporting information for
selecting suitable lentil cultivars for development of value-added protein-based foods and
ingredients.
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EVALUATING THE EFFECT OF THERMAL AND PULSED ELECTRIC FIELD
ASSISTED HYDRATION OF COMMON BEANS ON BIOACTIVE COMPONENT
LEACHING
Lavaraj Devkota 1, Lizhong He 1, Claudio Bittencourt 2, Jocelyn Midgley 2, Victoria S. Haritos 1
of Chemical Engineering, Monash University, Clayton, Australia, 3800
2 Simplot Australia, Pty. Ltd., Chifley Drive, Moorabbin, Australia.
1 Department

ABSTRACT
Hydration, a crucial preliminary stage in bean processing is followed by cooking, extraction,
fermentation, sprouting etc. However, it is a slow batch process and needs improvement.
Here we investigated the effect of thermal and pulsed electric field (PEF) assisted hydration
of two common beans (Phaseolus vulgaris) on hydration behaviour, mass loss and bioactive
components leaching. Beans were hydrated in media either using thermal (30-80°C at 10°C
intervals) until an equilibrium moisture content or were hydrated to about 40g/100g
moisture at 45°C, PEF treated at electric field intensity of 4kV/cm, f = 2Hz, pulse number
200, 400, 600 and 1000 and further hydrated in same media until an equilibrium moisture
content. PEF-assisted hydration (4kV/cm,1000 pulses or 455kJ/kg specific energy) increased
equilibrium moisture content and reduced hydration time by half for small red beans. PEF
however increased total phenolics and anthocyanin content leaching. Prebiotics leaching in
hydration media measured using HPLC-RI during PEF-assisted hydration were comparable to
high thermal assisted hydration. Therefore, with some optimization, PEF-assisted hydration
can be a viable alternative to traditional thermal assisted hydration of slow hydrating beans.
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DEVELOPMENT OF A SPECTROSCOPIC SCREENING METHOD AND
QUANTIFICATION OF POLYPHENOLS, FLAVONOIDS AND ANTIOXIDANTS
IN COMMERCIALLY AVAILABLE COLOURED WHOLE GRAIN RICE
Achini Herath1, Ayesha Hewawansa1, Peter J. Mahon1, Tobias
Kretzschmar2, Chithra Karunakaran3, Nese Sreenivasulu4, and Vito M. Butardo
Jr1
1Department

of Chemistry and Biotechnology, School of Science, Swinburne University
of Technology, John Street, Hawthorn, 3122 Victoria, Australia
2Southern Cross Plant Science, Southern Cross University, Rifle Range Road, Lismore,
2480 NSW, Australia
3Canadian Light Source, 44 Innovation Boulevard, Saskatoon SK, Canada
4Grain Quality and Nutrition Centre, International Rice Research Institute, Los Banos, 4031
Laguna, Philippines
ABSTRACT
Whole grain rice can be brown, red, purple or black depending on the type of healthpromoting plant pigments accumulating in the bran layer. However, consumers still prefer
polished white rice with low nutritional content due to the common notion that pigmented
whole grain rice has undesirable cooking, eating and sensory properties. The superior
nutritional quality of whole grain coloured rice can be highlighted to circumvent the issue
andto promote their mainstream consumption. Hence, the main aim of this study was to
developa rapid pre-screening method to predict the presence of polyphenols, flavonoids
and antioxidant compounds in pigmented rice varieties using Fourier-transform infrared
(FTIR) spectroscopy. FTIR analyses showed some peaks in six commercially available
Australian and Asian whole grain rice that are not present in three white milled rice,
indicating the potential of this non-destructive, rapid spectroscopic method to predict the
presence of different functional groups related to nutritious phytochemicals in rice grains.
The association of uniquespectral patterns was then compared by the quantification of total
phenolic, total anthocyanin and total antioxidant capacity of the milled and wholegrain rice
samples. The total phenolic content determined using the Folin-Ciocalteu method was
generally higher for wholegrain ricesamples compared to milled rice controls based on the
amount in milligrams of gallic acid equivalent per gram of sample (mg/g GAE). The total
anthocyanin content determined using a spectrophotometric pH differential method was
also higher for whole grain rice compared to milled rice controls as measured using cyanidin3-glucoside equivalent (mg/g C3GE). Lastly, the whole grain rice samples had higher
antioxidant activity compared with the white milled rice controls using a 2,2-diphenyl-1picrylhydrazyl (DPPH) antioxidant assay. This findings will be further validated using
synchrotron-based FT-mid-infrared method using a diversity panelof 200 coloured Asian
rices. Results from this research can be used to quickly screen for healthy rice grains and to
promote the mainstream consumption of nutritious coloured and heirloom rice varieties
for Australia and Asia.
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PREDICTING RICE WHOLE GRAIN YIELD
Allister Clarke 1, Darren Yates 1, Christopher Blanchard1, Sabih-Ur Rehman2, Russell Ford3
and Md Zahidul Islam4
1Australian

Research Council (ARC) Industrial Transformation Training Centre (ITTC) for
Functional Grains, Graham Centre for Agricultural Innovation, Charles Sturt University,
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2School of Computing and Mathematics, Charles Sturt University, Port Macquarie NSW
2444, Australia.
3RLF Agro R&D Consulting, Jerilderie, NSW Australia.
School of Computing and Mathematics, Charles Sturt University, Panorama Ave, Bathurst
NSW 2795, Australia.
ABSTRACT
Rice whole grain yield (WGY), represents the percentage of grains that remain un-broken
during the rice milling process. Broken rice grains receive approximately half the price of
whole grains at market, meaning that WGY variation significantly affects the milling returns
of the Australian rice industry. A critical issue for the industry is the inability to classify WGY
as the rice is delivered, limiting the ability to manage the post-harvest conditions that
maximise WGY. This research aims to produce predictive models able to predict the WGY of
Australian rice deliveries at the receival stand. To train, test and validate the predictive
models, a dataset was constructed based on the key influencing factors known to affect rice
WGY. The baseline dataset was developed using grower recorded crop management
surveys, estimated phenology dates, and the subsequent post-harvest data recorded for
each crop. Publicly available climate and remote sensing data was then linked to the
baseline dataset, based on the estimated crop development stages. To identifying the
significant variables, and the accuracy to which the variety specific models can predict WGY,
a series of machine learning algorithms were applied to the constructed dataset. From this
experimentation the most accurate model was produced for the medium grain variety
Reiziq. Using leave-one-year-out cross validation, the Reiziq model achieved a coefficient of
determination (R2) of 0.54, Lin’s concordance correlation coefficient of 0.69, and a root
mean square error of 5.99. An accompanying benefit of predictive model development is
the capacity to uncover new knowledge discovered by the algorithms applied. This
knowledge is critical for actionable information to be transferred back to rice farmers,
including the optimal harvest moisture levels and the planting dates which mitigate the
likelihood of detrimental weather conditions occurring during grain ripening. Throughout
the 2021 Riverina rice harvest the preliminary predictive models were tested in a near-live
environment to assess the efficacy of the models and the model integration system. By
publishing the models to a web service, linked to the SunRice receival stand software, actual
crop records could be formatted and directed to the model, with the predicted WGY
returned to the receival stand. Initial results from the model integration testing show
prediction return speeds of approximately five seconds from the data being uploaded from
the receival stand. In the coming months the 2021 WGY appraisals will be completed for
each crop, this is critical for further validation of model accuracy as well as the addition of
new crop records on which subsequent models will be trained on.
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POST-FLOWERING HEAT STRESS IN WHEAT:
SENSITIVE STAGES AND IMPACT ON GRAIN QUALITY
Muhammad Yahya1*, Najeeb Ullah1*, Jack Christopher1, Daniel Cozzolino2 and Karine Chenu1
1 The

University of Queensland, Queensland Alliance for Agriculture and Food Innovation
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2 The University of Queensland, Centre for Nutrition and Food Sciences, Queensland Alliance
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m.yahya@uq.edu.au , karine.chenu@uq.edu.au
*Authors have equal contributions
ABSTRACT
In Australian production environments, post-flowering heat shocks significantly reduce both
grain yield and quality of wheat. High temperatures during grain filling can disrupt the normal
processes of protein synthesis producing inferior quality grains. The critical post-anthesis
development stages for heat stress influencing grain quality were examined in two sister
wheat lines, one relatively heat-sensitive (SB003) and one heat tolerant (SB062). Plants were
grown in a controlled environment at 22/12°C (day/night) and transferred to 32/22°C
(day/night) for seven days, commencing at 0, 7, 14, 21 and 28 days after anthesis. After 7-d
heat treatment, the pots were returned to the normal growth condition (22/12°C day/night).
Plants were harvested at maturity to examine grain quality traits. High temperature reduced
grain dimension and weight, especially for stresses applied during early-to-mid grain filling.
Observed differences in quality traits such as total protein content, total starch content,
pasting properties, starch branching, enzymes, and changes in amino acid content will be
discussed in this study.
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EFFECT OF SHORT PERIODS OF HEAT STRESS ON PROTEIN COMPOSITION IN
BARLEY
Catherine Lawn1, Benjamin Shulz2, Edward Kerr2, Vijaya Singh3, Glen Fox4, Mark Dieters1
1School
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4072
3Queensland Alliance for Agriculture and Food Innovation, University of Queensland, St
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4Food Science and Technology, University of California, Davis, CA 95616, USA
ABSTRACT
Protein composition changes in response to short periods of heat stress in field conditions
were assessed in two barley malting varieties, RGT Planet and LaTrobe. Heat stress (>40˚C
for 7 days) was imposed on selected plots when the individual tillers were at development
stages ranging from anthesis to early grain fill. Tillers were harvested weekly commencing
immediately after the period of heat stress was applied until maturity. Grain samples were
analysed to assess the composition of the accumulating proteins (proteomics). The protein
was extracted from grain; denatured, alkylated, digested and analysed by a Mass
Spectrometer. Peptides were compared to a database of known barley proteins and the
confidently identified proteins were compared across treatments. A greater understanding
of the relationship between heat stress and protein composition will help improve upon
overall malting and brewing quality for barley. A summary of the key findings from this
research will be presented.
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ADVICE ABOUT GETTING YOUR RESEARCH PAPER ACCEPTED FOR
PUBLICATION (OR REJECTED)
Colin Wrigley AM.
Epping. NSW, 2121.
ABSTRACT
Decide what is the “story” you are telling. This must be reflected in the Aim
statement (“Why did we do this work?”) and eventually in the Conclusion. Your story is
really told in the Results (“What was achieved”) using a logical succession of graphs and
tables (keep them simple). Methods: have you explained how you got to those results? Can
you just provide references to methods if they explain how you got the results? Put yourself
in the place of the reader, who may never have thought about your study. Finally, watch out
for a list of “don’t” statements of advice.
Getting started
You have worked feverishly to accumulate a mountain of results; now, all you need
to do is get it all published! How do you get started? Firstly, decide what is your “story”.
Start with the Aim statement. Why did you do this work? Or at least, what is the reason
(aim) for now writing about this part of the project? Then, keep these Aims in front of you as
you work through the further stages. Be prepared to modify the Aims, as you realise what
you were really trying to achieve (or what you did achieve, irrespective of initial intentions).
Why should I write the Aims first? Shouldn’t I start with the Title and Abstract
(Summary)? Well yes, maybe draft these important items now; but deciding on the final
versions of the Title and Abstract comes last – after you have established the full story.
In the sequence of subtitles for the final research paper, Materials and Methods will
come next, but M&M will become evident after you have decided which of the (mountain
of) Results will be included (in the light of the drafted Aims).
The Results set out what was achieved. Collect the appropriate graphs and tables
(keep them
simple). As you (again) refer to the Aims and Results, it is time to finalise the Conclusion(s).
So what? What does it all mean? Your readers might go straight to the Conclusions after
finding that your title is of interest.
Select a journal that would be suitable for your topic
This decision may be based on, for example, which journals have published papers
similar in content to yours. Regional significance may be a factor, e.g., “The Australian
Journal of XXX”. Assess the reputation of the journal, possibly based on the Impact Factors
of the possible journals. The Impact Factor system measures how often an “average article”
has been cited in other journals. It thus rates the popularity of the journal, based on the
apparent significance of its contents. To what extent are papers in this journal important
enough to be referred to by other authors? The importance of the papers in the journal thus
determines the importance of the journal.
Understand the journal’s format and style at the outset. Obtain “Instructions to
Authors”, get a recent copy of the journal, and go to the web site of the journal. Get copies
of this journal’s papers that are similar to yours, and check if page charges must be paid.
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Start writing!
Write concise language and good grammar. Do not attempt long sentences. Get
others to read through and indicate places that are unclear or even illogical! Ask a long-time
English speaker to check the text. Use only generally accepted abbreviations, and list them
just after the title page.
Draft the title carefully
Many readers may skim through a list of titles and see no more than the title of your
article (maybe also noting the author list!). These factors will thus be the basis for deciding
whether to read further. A relatively short title is good, but major “key words” should
appear - especially the grain species, and maybe the methodology, if important to the
“story”.
The authors and their order
You probably did not work alone, so there are others to be considered as co-authors.
The dilemma of whom to include and the sequence of their names can also be an exercise in
“How to lose work friends and colleagues!” Possibly there is a policy in the University or
Department that gives guidance on this topic. In general, include those who had significant
intellectual input. The main worker should be first, and the general supervisor is last.
However, if a fight is threatening, alphabetical order (of surnames) can bring ultimate
resolution.
The Introduction
Think what background information would be needed for general readers to
understand
the story. Write the strategy leading to the aims: “Why was the study needed?”, thus
leading to: “XXX is already known” (citing relevant references) and going on to indicate “but
XXX is not known, so we need to find out the unknown”. Such a statement should lead
naturally into stating the aims at the end of the Introduction.
Materials and Methods
Provide details of the grain samples – where and when grown, the growth
conditions, probably here indicating the names of the genotypes, possibly their accession
numbers as well. Also provide details of reagents and equipment to the extent that this
information is critical to the story.
Describe the main methods briefly, but otherwise use references if the method
details
are already published. Possibly indicate any significant modifications made by you to the
published procedure. Otherwise, describe methodology with enough detail for someone
“skilled in the art” to repeat the procedures. Check the journal’s Author Instructions about
what abbreviations and units should be included and where.
Results
Limit the amount of results to be included, including only what is important to the
story. [Editors do not like excessive amounts of irrelevant data.] Do not duplicate results in
tables, figures and text. In the text, concentrate on the more relevant results that lead to
the conclusions.
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Discussion
Sometimes the Discussion is combined with the Results, providing the opportunity (if
relevant) to explain why one set of results led logically to perform the next experiment (thus
permitting the telling of the sequential story).
Relate the Discussion to the Aims (as stated in the Introduction). But do not just
repeat the Results in the Discussion. Concentrate on the significance of the outstanding
Results, leading the reader into the “So what” message (what the Discussion is all about).
Put yourself in the place of the reader, who may never have thought about your study.
Conclusion
A separate Conclusion may not be necessary, but the Conclusion can be the first
place a reader goes to read your story. Cereal Chemistry journal has required the inclusion
of a concise Conclusion to help a reader decide whether to read further. This attitude is a
good way of approaching the writing of your Conclusion.
Abstract
Write the Abstract last, after you are sure what is the most important story. Make
the Aims clear, but usually little background is needed in the Abstract. It is not usual to
include references in the Abstract. Do not be afraid to include some specific information in
the Abstract (e.g., a few actual numbers). Put yourself in the position of the reader who
comes to your Abstract knowing nothing of your project.
Dealing with the Editor and Referees
The Editor is always right (but we never think so); just say “thanks” for the “help”.
Thus, agree that parts could be improved as suggested, and make appropriate changes. But
do not
hesitate to disagree if there is good reason. In your response, explain your reasons clearly
and make some changes, at least to “save face” on both sides. Explain clearly what has been
done to deal with each criticism when you reply to the Editor.
Preparing a poster
The exercise of preparing a poster helps you to get to the basics of your “story”. Let
pictures, diagrams and small tables tell your story, with a little text. State Aims clearly, plus a
little background. The Conclusion is important; it may be the first (only?) part that a reader
will examine.
10 tips for writing a truly terrible journal article
The Editor of Elsevier publications (Ben Blocken) has prepared the following “tips” on
what not to do! See Number 2: I did not plagiarise Dr Blocken’s “ten tips”. I wrote to him to
obtain permission to quote his recommendations, so they are provided here with
permission.
1. Refuse to read the previous literature published in your field.
2. Take the lazy route and plagiarize. (I did not plagiarise, because I obtained permission.)
3. Omit key article components:
• Present state of the art; knowledge gap.
• Novelty/objectives/scope of your research.
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• Methods. Results. Conclusions.
4. Disrespect [ignore] previous publications.
5. Overestimate your own contribution.
6. Excel in ambiguity and inconsistency.
7. Apply incorrect referencing of statements.
8. Prefer subjective [statements] over objective statements.
9. Give little care to grammar, spelling, figures and tables.
10. Ignore editor and reviewer comments.
Acknowledgement:
https://www.elsevier.com/connect/authors-update/10-tips-for-writing-a-truly-terriblejournal-article

So … try to make sure that the editor and the reviewers do not have this reaction!
Thank you Elsevier Editor, Bert Blocken: https://www.elsevier.com/connect/authors-update
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POSTER PAPERS.
REDUCING AMYLASE-TRYPSIN INHIBITORS IN WHEAT VARIETIES
Syed Umer Abdullah1, Esther Callcott2, Nidhish Francis2, Abishek Santhakumar1, Chris
Blanchard1
1 School of Biomedical Sciences, Charles Sturt University, Boorooma, NSW 2650
2 School of Animal and Veterinary Sciences, Charles Sturt University, Boorooma, NSW 2650
ABSTRACT
Wheat sensitivity is a common medical condition affecting more than 10% of the global
population. Wheat sensitivity is classified into disorders such as celiac disease (affecting 0.5 –
2%), non-celiac gluten sensitivity (1.1 – 6.5%), irritable bowel syndrome (11.5 – 14.1%) and
wheat allergy (0.2 – 0.5%). Celiac disease is an immunological disorder triggered after
consumption of gluten containing foods such as breads and cereals. Gliadins have been
identified as the main cause of this disorder, facilitating damage to the intestinal villi affecting
nutrient absorption. Non-celiac wheat sensitivity is characterized by gastrointestinal
symptoms post wheat ingestion which is not related to celiac disease or allergy. Wheat
allergies are IgE mediated reactions and are well characterized. Wheat processing such as
refining, kneading and baking has shown to impact on wheat sensitivities by increasing
resistance to digestion and potential modifications of proteins. Wheat processing as well as
the type of wheat variety were suggested to be reasons behind such sensitivities. Increased
resistance to the digestion of gluten related fractions resulted in reaching the colon in their
intact form. Therefore, these intact fractions interact the microflora triggering immune
inflammatory responses post wheat consumption. Refining removes dietary fibre from wheat
resulting in reduced anti-inflammatory effects which provides epithelium protection in the
gut. It is also proposed that the potential role of excessive vs minimal processing on wheat
sensitivity should also be studied in detail.
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Amylase trypsin Inhibitors (ATIs) are water soluble
cereal proteins causing non celiac wheat
sensi vity (NCWS) and other wheat related
disorders (Fig. 1) ( ei it
et a
).
ATIs ini ate innate immune responses by
ac va ng proin ammatory receptors such as Toll
Like Receptor 4 (TLR4), therefore producing
cytokines such as interleukin 8 (IL 8), tumour
necrosis factor (TNF )(Fig. 2) e a o
et
a
)
ATIs also inhibit two diges ve enzymes; amylases
and trypsin. Inhibi on of diges ve enzymes
reduces the e ciency of protein diges on.

S
Sourdough fermenta on degrades ATIs and
reduces proin ammatory ac vi es (Fig. 3) ( uang
et a
).
This degrada on is due to the gluten related
aspar c proteases whereas LAB associated
proteolysis was less signiﬁcant (Fig 3A).
Aspar c protease inhibitor (Pepsta n A) restricts
proteoly c ac vity but cysteine protease inhibitor
(E64) does not (Fig 3B).
Drop in pH during sourdough below 4 shows
intensive hydrolysis.

TA

AWA

Choosing a wheat variety naturally low in ATIs
may lower symptoms of NCWS in wheat
consumers.
Op mizing bread making condi ons may lower
ATIs levels to the safest possible quan es for
consumers.
Geisslitz, S., et al. (2021). Wheat ATIs: Characteris cs and Role in Human Disease.Fron ers in Nutri on : 265.
evallos, V. F., et al. (201 ). Nutri onal Wheat Amylase
Trypsin Inhibitors Promote Intes nal In amma on via Ac va on of Myeloid
Cells. Gastroenterology
Huang, X., et al. (2020). Sourdough Fermenta on Degrades Wheat Alpha Amylase/Trypsin Inhibitor (ATI) and Reduces Pro In ammatory Ac vity. Foods
( ).
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DELIVERING SAFE FOOD TO INTERNATIONAL EXPECTATIONS
Paul Wehling, Anne Bridges and Jody Brunette
Cereals & Grains Association, Minnesota, USA
ABSTRACT
International trade in grains expects the product purchased and delivered to be safe, and to
meet the quality attributes as outlined in the agreements or contracts.
A food trade document or contract covers not only the price and delivery dates but also,
and importantly, the description of the grain or grain-based products, and the food safety
and quality attributes required in the products.
“The Codex Alimentarius, or Food Code is a collection of standards, guidelines and codes
of practice adopted by the Codex Alimentarius Commission. The Commission, also known as
CAC, is the central part of the Joint FAO/WHO Food Standards Programme and was
established by FAO and WHO to protect consumer health and promote fair practices in food
trade”.
The work of Codex is carried out by international governments with the support of food
standards organisations and other interested food groups. Most countries invite input to the
work items from local scientists and other experts. Current work at Codex includes the
review of all standards relating to Cereals, Grains and Legumes. It also covers work on for
example, food contaminants, food labelling, food fraud and traceability.
At the level of supply and delivery, key quality attributes are important and agreed. In the
case of wheat these might include the protein level, ash, gluten index, falling number.
Standards (or methods) to define these parameters are developed by organisations such as
AGSA and Cereals and Grains (AACC Approved Methods). Other tools to support laboratory
work and ultimately food safety and fair trade are Method Validations, Proficiency Rating
Programs and Check Samples.
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A CROSS-SECTIONAL AUDIT OF SORGHUM IN BREAKFAST CEREALS AND
SNACK BARS IN AUSTRALIAN SUPERMARKETS
Anita Stefoska-Needham1, Cecily Ducksbury1
1School

of Medicine, Faculty of Science, Medicine and Health, University of Wollongong,
New South Wales 2522, Australia
INTRODUCTION:
Sorghum is an example of a sustainably produced grain that may elicit a range of beneficial
health effects on account of its constituents such as fibre, slowly digestible starches and
antioxidant compounds(1). Despite its nutritional and agronomic advantages, sorghum is not
broadly consumed by Australians, largely due to its reputation as an animal feed and the
scarcity of sorghum-based food products accessible to consumers(2). However, recent
anecdotal observations indicate a possible shift in the way that Australian food manufacturers
and consumers are viewing sorghum, with some sorghum-containing food products now
appearing on supermarket shelves. Currently, there is no baseline record quantifying the
presence of sorghum in common food products, making it difficult to assess its utilisation in
commercial food manufacturing.
AIM:
The present study is the initial phase of an Australian-first audit of sorghum ingredients in
common food products available in supermarkets. Phase 1 of the research aims to determine
the prevalence of sorghum in a cross section of breakfast cereals and snack bars.
METHODS:
Five supermarkets were audited over a 7-day period in February, 2020, in the Illawarra, New
South Wales (Woolworths; Coles; ALDI). All breakfast cereals in the cereal aisle, all snack bars
in the snack bar aisle, and all snack bars and breakfast cereals in the health food section of
stores were audited on the day of data collection. Images of each product were taken - front
of box, nutrition information panel and ingredient list. From this, product brand and name
were recorded. A note was made if sorghum was present in the formulation, including the
position in the ingredient list (ingredients are listed in descending order of ingoing weight)
and format (for example, flour).
RESULTS:
Sorghum was present in 23 of 379 breakfast cereal products identified for analysis (6.1%) and
included a variety of formats such as sorghum flour, extruded shapes and puffed sorghum.
Sorghum was most frequently utilised in extruded shaped cereals (22.7%). In 8.7% of
breakfast cereals, sorghum was listed as the first ingredient (greatest contribution to the
product formulation by weight). Sorghum was utilised in 6 of 298 snack bar products (2.0%),
mostly as puffed sorghum, and was listed in the fourth or later position in the ingredient list
for all of them. “Sorghum” was not included in the name of any sorghum-containing products
identified for analysis.
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DISCUSSION/CONCLUSION:
Sorghum is present in a small number of breakfast cereals and snack bars available in a crosssection of major Australian supermarkets. The findings of this study serve as a baseline
measure to enable the future monitoring and benchmarking of sorghum in the Australian
human food supply, and highlight potential opportunities for future research and
development by food manufacturers and other value-adders. To encourage higher consumer
adoption and recognition of sorghum, more investment in sorghum-based food innovation is
needed which would broaden the range of sorghum products available.
REFERENCES:
1. Simnadis et al. Effect of sorghum consumption on health outcomes. Nutr Rev. 2016;
74(11):690–707.
2. Stefoska-Needham et al. Considerations for progressing a mainstream position for
sorghum, a potentially sustainable cereal crop, for food product innovation pipelines. Trends
Food Sci Technol. 2020;97:249-53.
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A NEW INSTRUMENT TO DETERMINE PADDY RICE QUALITY
J.M.C. Dang1 and I.A. Alden Angeles1
1PerkinElmer,

Macquarie Park, NSW 2113, Australia

The physical and chemical properties of rice affect its functional qualities, and determine its
suitability for various food applications. Physical grain quality includes grain shape and
translucency, which are influenced by genetics, growth conditions, agronomic practices, and
grain handling and storage. These in turn affect the milling quality of the rice, with head rice
yield (HRY) and physical appearance being the main determinants of market price. Laboratory
methods for determining physical and milling quality (HRY) are tedious and time-consuming,
generally requiring the rice to be milled prior to analysis. PerkinElmer has developed the
PaddyCheck, a new instrument for determining paddy rice quality using AACC Method 6110.01, giving measures of kernel dimensions (length, width, thickness), crack resistance and
translucency, which are used for predicting HRY. The PaddyCheck analyses 300 rice kernels
individually, using light and polarising cameras to measure kernel dimensions and
translucency, respectively. Crack resistance of each kernel is measured by texture analysis
using the three-point bend principle, applying a known compression force at constant speed
and monitoring the extent of fissure of the grain. Crack resistance and translucency results
are used to predict the HRY potential of the sample. Testing is performed on paddy rice,
removing the need for cleaning, dehulling, milling and indenting. Results are obtained within
five minutes, which is of benefit to time-constrained receival sites. The PaddyCheck is easy to
use, with little to no sample preparation and therefore is operator independent. This paper
discusses the features of the PaddyCheck, and introduces some preliminary results and
predictions for HRY. Measurements on 276 indica and japonica rice samples were made on
five PaddyCheck instruments. A paddy rice HRY calibration was developed using the
PaddyCheck raw data and reference laboratory HRY values, giving HRY prediction R 2 of 0.82,
and root mean square cross-validation error of 3.2%. The PaddyCheck shows promise as a
tool for determining paddy rice quality in time-constrained environments. Further validation
of the methods will be carried out during the next harvest.
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DOUGH MAKING POTENTIAL OF PERENNIAL WHEAT - INITIAL MIXOGRAPH
INVESTIGATIONS
Denise Pleming1 and Qura Tul Ain Riaz2
1NSW

Department of Primary Industries, Wagga Wagga Agricultural Institute, Wagga Wagga,
NSW, Australia.
2Graham Centre for Agricultural Innovation, Charles Sturt University, Wagga Wagga, NSW,
Australia.
INTRODUCTION
Perennial wheats (PW) offer environmental advantages over annual cereals such as greater
climate adaptability, lessened soil erosion through reduced cultivation, lower input
requirements for high production potential (both grain and forage), and increased carbon
sequestration in soils through extensive root biomass development (Ryan et al., 2018; Iutzi
and Crews, 2020). There is therefore interest in developing perennial wheats to enable
commercial viability of their inclusion in farming systems. PW derive from crosses between
wheatgrass (Thinopyrum sp) and common (Triticum aestivum) or durum (T. durum) wheat.
There are currently several commercially available lines, with most germplasm originating
from either The Land Institute or Washington State University in the USA. Although PW are
typically lower in kernel weight and yield than annual wheat crops, they produce higher
protein grain (Hayes et al., 2012) and furthermore have been shown to possess several health
advantages, including greater concentrations of bioactive compounds (yellow pigments,
polyphenols and 5-alkylresorcinal), dietary fibre and resistant starch (Pogna et al., 2014). The
food application potential of perennial wheat is therefore of interest due to the appealing
combination of environmental and health benefits to consumers. The aim of the current work
was to address the lack of knowledge regarding dough making potential of PW grown in the
Australian environment.
RESULTS AND DISCUSSION
In this study wholemeal mixograph properties of seven perennial wheats (Table 1) were
compared with the annual wheat cultivar Wedgetail.
Table 1. Identification and pedigree details of genotypes.
ID
11955

Pedigree
Triticum spp. / Agropyron spp. hybrid

CPI-235a (235a)

T.aestivum (CS) / Thinopyrum elongatum / T.aestivum (M)

20238

T.durum (S) / A. elongatum

OK7211542 (OK72)

Partial amphiploid derived from T.aestivum / Th.ponticum

Summer 1

Partial amphiploid derived from T. aestivum / Th.intermedium

CPI-147251b (251b)

T.aestivum (CS) / Th.elongatum / T.aestivum (M)

Otrastajuscaja 38 (Ot38)

Partial amphiploid derived from T.aestivum / Th.intermedium

Wedgetail

T.aestivum

Chinese Spring (CS) and Madsen (M) are cvv. of T.aestivum; Stewart (S) is a cv. of T. durum
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Samples (triplicate field replicates) were obtained from four separate sites in central NSW
harvested in either 2018 or 2019. Grain protein content of the perennial wheats across all
sites ranged from 15.1 to 19.8%, and per site averaged 2.4% higher than Wedgetail (protein
determined as N% * 5.7, 11% moisture basis).
Approximately 10g grain from each field replicate was ground in a hammer mill (Laboratory
Mill 3100, Perten Instruments, Australia) fitted with 0.8mm screen to produce wholemeal
flours for analysis of dough mixing characteristics in a 10g mixograph (National
Manufacturing, USA). Meal weight was corrected to an 11% moisture basis and %water
addition (WA) determined using a modification of the standard equation (AACC Method 5440.02): 1.5 * protein content of sample + 41 (+ 46 for Wedgetail). The WA rates were
determined through trial and error in order to produce mixograph curves with midline peaks
between 50 and 60 units for all samples. While total WA did not differ greatly, compared to
Wedgetail PW were found to have a lower average water addition requirement per unit
protein of 0.54%.
Mixing curves varied across the seven perennial genotypes, with some comparing favourably
to Wedgetail, and others exhibiting short stability, narrow curve width and sticky final dough
consistency (Fig. 1). The perennial doughs obtained were cohesive and pliable, similar
characteristics observed in the wheat samples. This concurs with findings showing PW inherit
HMW glutenin subunits encoded at the Glu A1, B1 and D1 loci from the wheat parent (Gazza
et al., 2016), and possess high levels of unextractable polymeric proteins (Hayes et al., 2012)
– characteristics indicating potential for good dough rheological properties.

Figure 1. Mixograms of (A) annual wheat cultivar Wedgetail; (B) PW 235a showing good dough quality
comparable to Wedgetail; and (C) PW Ot38 exhibiting weak dough characteristics of short peak time,
rapid breakdown and narrow tail width.

CONCLUSION
Although using wholemeal is less desirable than flour in rheological studies due to the
influence of non-starch/protein components on the gluten structure, these results
nevertheless suggest potential for PW. There is scope for selection of perennial wheats with
functional dough qualities appropriate to food applications, and with marketable consumer
appeal of both environmental and health benefits.
REFERENCES
Gazza L., Galassi E., Ciccoritti R., Cacciatori P., Pogna E. (2016) Qualitative traits of perennial
wheat lines derived from different Thinopyrum species. Genetic Resources and Crop Evolution
63, 209-219.
Hayes R., Newell M., DeHann L., Murphy K., Crane S., Norton M., Wade L., Newberry M.,
Fahim M., Jones S., Cox T., Larkin P. (2012) Perennial cereal crops: An initial evaluation of
wheat derivatives. Field Crops Research 133, 68-89.
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Pogna N., Galassi E., Ciccoritti R., De Stefanis E., Sgrulletta D., Cacciatori P., Gazza L., Bozzini
A. (2014) Evaluation of nine perennial wheat derivatives grown in Italy. In Proceedings FAO
Expert Workshop - Perennial Crops for Food Security, 54-71. Rome, Italy.
Ryan M.R., Crews T., Culman S.W., DeHaan L.R., Hayes R.C., Jungers J.M., Bakker, M.G. (2018)
Managing for Multifunctionality in Perennial Grain Crops. BioScience 68, 294-304.
Iutzi F., Crews T. (2020) Perennializing grain crop agriculture: a pathway for climate change
mitigation and adaption. In A white paper for the philanthropic community, The Land Institute,
Salina, Kansas USA.
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EXHIBITOR PRESENTATIONS.
WHERE MEASUREMENT IS PARAMOUNT TO SUCCESS
Jurgen Cyrulla
Managing Director, CI Scientific, Seven Hills, NSW
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FROM PERTEN TO PERKINELMER – A BROADER RANGE OF TESTING
Raul Ovelar
Oceania Sales Specialist – Food Quality
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A SUMMARY OF NEW METHODS DEVELOPED BY MEGAZYME
Michael Watson
Managing Director
Deltagen, Kilsyth, Victoria

PRESENTATION OF THE AUSTRALASIAN GRAIN SCIENCE ASSOCIATION
SERVICE AWARD – SPONSORED BY MEGAZYME
Michael Watson
Managing Director
Deltagen, Kilsyth, Victoria
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NSW DPI GRAIN QUALITY GROUP – A COORDINATED RESEARCH GROUP
Jennifer Wood, Mike Sissons, Jamie Ayton, Denise Pleming, Richard Meyer, Prakash Oli,
Rachelle Ward
ABSTRACT
NSW Department of Primary Industries has a strong history of research in grain quality,
dating back to the appointment of F.B. Guthrie as Chemist in 1892 when the Department of
Agriculture was first formed in NSW. Our 129 year strong history in cereal chemistry and
grain science continues in the present day. NSW DPI currently has seven grain science
researchers, each leading experienced teams with specialised equipment and co-located
with breeding programs and/or in the specific regions where those crops are grown across
the state. Grains studied include all types of wheat (including durum), barley, rice, and a
myriad of pulses, oilseeds and feed grains. We work collaboratively to optimise our
collective expertise and unique equipment. In recognition, NSW DPI is now launching the
‘Grain Quality Group’ which brings our team together more formally to help solve industry
and society problems involving grains. Our research encompasses all Australian grains and
spans across the entire industry value chain from pre-breeding → breeding →
agronomy/physiology effects → at the farm gate → market access and economics →
processing → consumption, nutrition and health. Our research aims to improve grower
profitability, address global issues (such as climate resilience, waste, food security), support
the creation of new industries (such as plant protein and food as medicine) and to improve
the economic prosperity of NSW and the health of Australians. To find out more information
or discuss research to solve grain-related issues or opportunities, you can now visit our
group webpage at the NSW Department of Primary Industries
(https://www.dpi.nsw.gov.au/agriculture/grain-quality-group) or email
(grain.quality@dpi.nsw.gov.au).
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AUSTRALIAN GRAIN TECHNOLOGIES PTY LTD
Douglas Lush
Marketing and Production Manager, North
Australian Grain Technologies Pty Ltd, Dalby, Queensland
ABSTRACT
Australian Grain Technologies (AGT) is Australia's largest plant breeding company, and the
market leader in wheat genetics.
Our work at AGT is a search for the exemplary.

An intensive process of inter-crossing, field and laboratory experimentation, data collection
and analysis, and genetic selection over many years culminates in the creation of each of
our new field crop varieties. This exhaustive and innovative process leads to new varieties
that greatly impact upon the profitability, sustainability and prosperity of grain growers all
over the country.
AGT’s association with the Plant Breeding Institute at Narrabri started in 2005 through the
merger with Sunprime Seeds and brought us significant breeding capacity in northern
Australia. Then in 2008 licensing the Queensland Department of Primary Industries and the
New South Wales Department of Primary Industries long running wheat breeding programs
strengthened our capacity to deliver benefits to Queensland and New South Wales.
Currently, we have four major plant breeding stations, Northam (WA), Roseworthy (SA),
Wagga Wagga (southern NSW) and Narrabri (northern NSW). Breeders and support staff
based at each of these centres aim to address the needs of local growers through new and
improved varieties. We also have a team of highly skilled regionally based marketing and
seed production managers who are continuously seeking feedback from growers on how we
can better meet their needs, while an in-house quality assessment laboratory ensures that
growers using our varieties can meet the needs of domestic and international markets.
Our facility at Narrabri has developed over time so that it now delivers exceptional bread
wheat varieties that offer great benefits to our farmers and the industry. In addition we
have developed a durum breeding program that is focused on delivering varieties that
provide benefits to the durum growers of the northern region as well as the southern
region. As a component of this commitment our team has incorporated a dedicated
laboratory for durum quality assessment.
Our dedication to developing new field crop varieties that deliver benefits in productivity,
quality and sustainability is at the core of our DNA and defines who we are.
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FOCUS ON THE CONFERENCE THEME OF:

GRAINS – GAINS – PROFITS
A NEW ERA FOR THE AUSTRALIAN GRAINS INDUSTRY
Rebecca Reardon
Grains Australia Limited
ABSTRACT
In today's global trade, lower cost non-traditional competitors such as Russia and Ukraine
are taking an increasing share of the market. Traditional competitors, such as the US, have
much larger marketing and promotion budgets. New technology is changing what end users
want in their grain.
How does Australia compete with this? Since deregulation, we have seen our industry good
functions fragmented across multiple organisations. How can we better coordinate these
activities to help us compete on the world market and maximise value to our grains
industry?
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FUTURE GRAINS RESEARCH INVESTMENT DIRECTIONS
Nicole Jensen
General Manager, Genetic and Enabling Technologies, Grains Research and Development
Corporation
No abstract provided.
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GRAINGROWERS STATE OF THE GRAINS INDUSTRY REPORT 2021
Zach Whale
General Manager Policy and Advocacy
GrainGrowers Limited
ABSTRACT
The Australian grains industry is in a strong and vibrant state. It is highly resilient, dynamic,
and characterised by thousands of innovative and passionate growers. It has maintained the
value of production – and its place as a major contributor to Australia’s society and
economy – in the face of severe drought and global market forces outside its control over
the five years to 2019/20.
Looking ahead, the industry faces a decade of unprecedented change including changing
consumer preferences, changing technology, and changing climate. This is taking place
against the familiar backdrop of seasonal weather variation, increasing competition and
ongoing market access challenges.
An enhanced focus on the needs of our customers, accelerated adoption of innovation, and
strong partnerships and collaboration right along the value chain will be essential to drive
the industry forward and successfully navigate the challenges and opportunities presented
by this shifting landscape.
Produced every five years, the GrainGrowers State of the Industry report delivers insights
into the business of growing grains in Australia and where it goes. It provides an update on
transport, infrastructure, storage, and the policy context in which production is taking place.
It gives an overview on the industry settings and looks at sector trends that contain both
threats and opportunities.
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GROWING RICE WITH BENEFITS
Garry and Margaret Knagge
“Bimbil”

“Billy’s”

Gogeldrie, NSW
ABSTRACT
We are third generation rice farmers operating a family farm of 486 hectares comprising
irrigation and dryland. We run a mixed farming enterprise of rice, oats, barley, wheat, hay
and sheep.
Our farms are situated 20kms west of Leeton in southern NSW in the heart of the
Murrumbidgee Irrigation Area (MIA) which covers an area of 160,000ha of intensive
irrigation. The Leeton/Griffith area is where the Australian rice industry starts and spreads
down to the Victorian border with a small portion of rice now grown in the Burdekin region
of Queensland.
Our core rice crop is based on the Fragrant variety, Topaz, which is grown for seed
production underpinning the rice industry’s Pure Seed Program. Being seed producers adds
value to our rice enterprise.
The area of rice planted each year depends on the seasonal availability of water. If extra
water is available, we will increase our rice production using another variety suited to the
planting windows of the season.
Our Rice enterprise is very important to our farming rotation, not only because of the yield,
and hence gross margins it can generate, but it is just as important as a break crop for our
winter oat & wheat seed crops
Garry is active in the rice community being a member of a number of committees concerned
with Research and Development and environmental and sustainability issues.
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CAPTURING INCREASED VALUE FROM THE GRAINS SUPPLY CHAIN
Angus Woods
Woods Foods, Billa Billa Queensland
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AUSTRALIAN WHEAT – HOWS DOES IT COMPARE IN THE INTERNATIONAL
MARKET
Tremayne Watts
Cargill Australia, Level 11, Twenty-8 Freshwater Place, Southbank, 3006.

ABSTRACT
Over the past 10 years we have seen changes in the Australian wheat profile, with crops
generally increasing in size despite some years of heavy drought on the east coast. We have
seen record crops produced in Australia for four years in the past decade, and over this
timeframe we are also seeing increased competition into a lot of markets that were once
dominated by Australian wheat. Cheap ocean freight over this period has made the globe a
smaller place for previously for off regions into markets traditionally considered as Australian
buyers. But what does this all mean in the international market? With the exception of South
East Asia, this presentation will look to provide an overview of what this has meant for
Australian wheat demand, what are the different wheat types that are competing against
Australian wheat and how these different wheat types are being used by the export buyers.
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SOUTH EAST ASIA – A REALITY CHECK
Tim Dewan
Global Grain Pty Ltd, Melbourne, Australia
ABSTRACT
The appetite of Australia’s nearest neighbours in South-East Asia (SEA) for wheat and feed
grains continues to increase. Demand is influenced by affluence, changes in diet, food trends
and ever-increasing market sophistication. Buyers today demand value for money. No longer
are they reliant on the traditional three main suppliers Australia, Canada and USA. Australia
no longer enjoys the dominant position it previously held. Over the past 15 or so years,
cheaper, acceptable quality wheats and feed grains have made inroads into the marketplace,
both for human consumption and animal feed. Australia currently has a huge availability, but
it’s naive to believe that we can once again be the dominant supplier into this sophisticated
market and attempt to demand unrealistic premiums. Price is king. Previously the big three
supplied a significant core tonnage into SEA but today that tonnage has shrunk due to a
variety of reasons. Millers are forced to adapt and utilise technology to the best of their
advantage so as to maximise their profitability in an extremely competitive environment. This
is a trend that will no doubt continue.
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SHAPING OUR FUTURE – AUSTRALIAN GRAIN MARKETS BEYOND 2030
K. J. Quail1
1

Australian Export Grains Innovation Centre, North Ryde, NSW 2113, Australia

ABSTRACT
Global wheat imports for food and feed will rise by approximately 32mmt over the next
decade. Demand for animal protein requiring feed grain, and plant protein largely derived
from pulses are also predicted to rise significantly. This demand will largely be driven by
population growth, rising incomes and urbanisation. Major factors affecting global grain
supply in the next decade, will include a changing climate, geopolitical influences, and trade
conditions. Over the same period there will be increased demand for feed, food and
beverages concentrated on the east coast of Australia. Overlayed across this increased
demand will be consumer food trends including targeted nutrition, plant protein,
traceability, and sustainability. These global and domestic dynamics will have a significant
impact on future Australian grain supply. Of particular importance will the mix of grains in
production to maximise grower returns. This paper will seek to identify research
requirements and pathways for the Australian grain industry to maximise value in this
dynamic global environment.
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THE RESILIENCE AND DIVERSITY OF THE PULSE MARKET
Mitchell Elks
Sales and Marketing Manager, AGT Foods Australia
ABSTRACT
During the 2016/17 crop season, Australia produced an estimated 4.3mmt of pulses of
which India imported 1.85mmt or 43%. The following season India implemented a tariff
structure, which essentially stopped all imports of Australian pulses into India, since then
the Australian pulse industry has had to navigate a global demand structure with 40% of
usual demand removed. During this presentation, we will assess the effects of an exporting
program without India and where the pulse demand is now originating from three years
later.
To conclude this presentation we will also look to provide a snapshot of the 2020/21 pulse
crop and how the supply and demand structure of the 2021/22 season is trending.
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PRIVATE INVESTMENT IN WHEAT BREEDING LEADS TO HIGHER RATES OF
GENETIC GAIN
Haydn Kuchel1 and Meiqin Lu2
1Australian
2Australian

Grain Technologies, 20 Leitch Road, Roseworthy, SA, 5371
Grain Technologies, Plant Breeding Institute, 12656 Newell Hwy, Narrabri, NSW

2390
ABSTRACT
Wheat breeding in Australia has been conducted by the private sector for 20 years. In the
early 2000’s this shift from public to private, enabled by plant breeder’s rights and end-point
royalties, was tumultuous and led to concerns regarding the resilience of the freshly
established sector and their ability to meet grower needs. Since January 2000, an average of
20 wheat varieties have been released per year, providing a range of improved attributes to
Australian growers. Ultimately however, an increased rate of genetic gain in grain yield
improvement has been the major impact on grower profitability provided by Australian
wheat breeding companies. Here we discuss the evolution of the private wheat breeding
landscape and review the impact achieved by these companies.

79

PULSES: CAPTURING AND SUSTAINING YIELD AND ROTATIONAL BENEFITS OF
CHICKPEA
Kristy Hobson1, Ahsan Asif1, Glenn Lendon1, Nicole Dron1, Kevin Moore1, Sean Bithell1,
Neroli Graham1, Mark Richards2, Rosy Raman2, Jenny Wood1, Leigh Jenkins3 and Georgina
Pengilley1
1New

South Wales Department of Primary Industries, Tamworth Agricultural Institute, 4
Marsden Park Rd, Calala NSW 2340
2New South Wales Department of Primary Industries, Wagga Wagga Agricultural Institute,
Pine Gully Rd, Wagga Wagga NSW 2650
3New South Wales Department of Primary Industries, Agricultural Research Centre, Trangie
NSW 2823
ABSTRACT
The area sown to chickpea in Australia has expanded from 7,000 ha in 1984 to peak at
1,075,000 ha in 2017, with a five-year average of 650,000 ha. Although biotic and abiotic
factors have, at times, hampered expansion, the development of locally bred varieties with
improved adaptation and disease resistance, in association with integrated agronomic and
disease management approaches, underpin the increased area. Whilst these increases have
largely come from established chickpea production areas in the northern grain growing
region, there is increased grower interest from non-established or expansion areas in
producing high value pulses. Improving the adaptation and reliability of chickpea in both the
established and expansion areas provides a great opportunity and challenge to the New South
Wales Department of Primary Industries (NSW DPI) and Grains Research and Development
Corporation (GRDC) Chickpea Breeding Australia (CBA) program.
The ability to meet this challenge will be driven by the improved availability and costeffectiveness of ‘modern breeding approaches’ such as high throughput phenotyping, rapid
generation cycling, and the use of genomic selection providing exciting capability to a plant
breeder’s toolbox. Prioritizing and integrating the most relevant and cost-effective tools and
technologies, and the ability to adapt plant breeding logistics are the major challenges to
adopting these approaches in the CBA program. The importance of understanding the biology
of the crop, trait validation in the target environment and ensuring farming system ‘fit’
remains critical to the successful application of these approaches to improve crop genetic
gain. The upcoming release of herbicide tolerant technology in chickpea will boost variety
options and provide increased flexibility for weed control and more importantly, rotations.
Given the Australian chickpea industry’s heavy reliance on export markets, any gains in
chickpea production improvements must be considered within the context of meeting end
user requirements in an environment which can be unpredictable and difficult to obtain
accurate market intelligence.
The efficient delivery of improved varieties and associated information, particularly in new
production areas, is essential to ensure grain growers can fully exploit the variety
improvements and ensure a profitable impact in their farming system.
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A SYSTEMS APPROACH TO TRANSFORMING THE HEALTH STATUS OF THE
GLOBAL POPULATION USING AUSTRALIAN GRAINS
Chris Blanchard
ARC Industrial Transformation Training Centre for Functional Grains, Graham Centre,
Charles Sturt University, Wagga Wagga, NSW 2678.
ABSTRACT
Grains have long been associated with a range of both positive and negative health
properties. The positive impacts of grain consumption far outweigh any potential negative
impacts for most people, hence, grain production and consumption should continue to be
encouraged. However, to maximise the positive impacts of grain consumption, further work
is required to increase the levels of chemical compounds in grains that promote improved
health and eliminate those that have a negative impact. To achieve these goals, a coordinated
‘whole of supply chain’ approach is needed. The health benefits of various grains are largely
determined by genetics, hence, the development of varieties with enhanced health
promoting properties needs to start with plant breeders. The chemical composition of grains
is greatly influenced by growing conditions and management practices so farmers play an
important role in optimizing the grain they produce. The composition and hence, functional
properties of grains are also greatly influenced by processing conditions so processors have
the responsibility/opportunity to maintain or enhance the functional properties of grains in
the production of their products. However, the quest for enhanced health benefits does not
stop with the finished food product. A food product containing compounds with potential
pharmacological properties does not guarantee it will have a functional effect as these
compounds need to navigate the hostile digestion process before being available for
absorption into the blood stream where they are most likely to have a physiological effect.
This paper outlines the attempts that the Functional Grain Centre has made to take a systems
approach to delivering health benefits through grains. The work spans across the grains
innovation chain which includes breeding, agronomic trials, product innovation and clinical
trials. It is hope that by taking a systems approach to delivering health benefits to consumers
using grain, Australian grain will continue to be valued by communities around the world .
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PLOT TO PADDOCK - PADDOCK TO PLATE
Mitch Cuell
OutlookAg, Narrabri, NSW.
ABSTRACT
The development of northern farming systems over the past 10 years and how research has
helped pave the way to where we are now will be discussed.
Over the last decade we have endured floods, droughts, disease, pests, ever evolving weed
resistance, nutrition problems and much more. Through research and advancements in
technology we are now implementing measures to overcome some of these adversities.
How research ideas and projects have been implemented into northern farming systems
and their roles in driving profit and sustainability will be considered.
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NUTRITIOUS AUSTRALIAN NATIVE GRAINS AND THEIR POTENTIAL
APPLICATION IN THE WESTERN DIET
Ali Khoddami1, Claudia Keitel1, Tina Bell1, Rebecca Cross1, Celine Badaoui1, Anna Drake1,
Angela Pattison1,2
1

Sydney Institute of Agriculture, School of Life and Environmental Sciences, Faculty of Science,
Sydney, NSW, 2006
2
Plant Breeding Institute, School of Life and Environmental Sciences, Faculty of Science, Narrabri,
NSW, 2390
ABSTRACT

The grain from Australian native plants was an important part of traditional Aboriginal diets.
However, the introduction of new agricultural crops to Australia by British settler-colonisers
and their ongoing genetic improvement, as well as traditional owner’s exclusion from land
and resources, has heavily reduced the utilisation of native plants by Indigenous people, and
native grains have generally been overlooked in Western agricultural systems.
Australian native food plants are biodiverse, largely perennial, and can tolerate different
environmental conditions such as heat and drought. There is enormous potential for them to
have an impact on the Australian grain industry through their incorporation as a sustainable,
regenerative and low-input alternative into the current grain production system.
As part of a recent initiative by the University of Sydney (‘Native grains from paddock to
plate’), a team of researchers from different disciplines worked with local Aboriginal
communities around Narrabri to identify the best harvesting and threshing techniques for a
range of native grains of various morphologies and grain sizes. Moreover, nutrient profiles,
milling quality, and incorporation of a proportion of native grain flour into food products
(bread) have been tested.
Several Australian native grains demonstrated valuable properties, such as good sources of
protein, fat, fibre, and minerals. The incorporation of flour from native grains into bread also
displayed encouraging physical properties. The output from the current research has the
potential to benefit Australian farmers, consumers, and, most importantly, Indigenous
communities and Country.
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A LOCAL PERSPECTIVE - AN INTERVIEW WITH AUNTY KERRIE
Yaama, my name is Kerrie Saunders. I’m a Kamilaroi/Gomeroi woman from Moree, NSW
where I was born and raised. I’m passionate about bush food, native grains and the
sustainability of country.
Since working with The University of Sydney Native Grains project, I have felt empowered to
learn and develop skills that will allow me to be able to encourage those around me to
embrace their culture. It means so much to me to be able to work on a project that makes
me feel as though I truly belong and that I can identify with. Native grains have been eaten
by Indigenous people for thousands of years. They’re gluten free, highly nutritious and they
are well known for keeping the land healthy. I would love to see native grains accessible and
productive enough that they could be commonly used by everyone, everyday just the way
we do with other staple foods.
I am grateful to be able to walk in the grasslands, gather native grasses and process the
grains the way my ancestors did. This makes me proud to be who I am. With the skills and
knowledge that I have gained since working on this project, I want to make young people
aware of how important native grains are to culture and identity to be able to be genuinely
connect back to country. By using this research as a guiding tool, I will be able to teach
young people to walk in the footsteps of their ancestors, connect with their food source and
to be proud of who they are and where they come from.
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HOW DOES ELEVATED CO2 AFFECT THE GRAIN PROPERTIES OF WILD RICE?
Sayedur Rahman1, Les Copeland1, Brian J. Atwell2, Thomas H. Roberts1
1School

of Life and Environmental Sciences (SOLES), The University of Sydney, City Road,
Camperdown, NSW 2006, Australia
2Department of Biological Sciences, Macquarie University, North Ryde, NSW 2109, Australia
ABSTRACT
The ~23 undomesticated species of Oryza are valuable sources of germplasm for rice
breeding, mainly due to their resistance to biotic and abiotic stresses. Grain properties of two
wild rice species from northern Australia, O. meridionalis (accessions Howard Springs and
Cape York) and O. australiensis, were compared to those of a local cultivar, O. sativa cv.
Doongara. Plants were grown at 400 ppm (ambient; aCO2) and 700 ppm (elevated; eCO2).
eCO2 seeds were thicker in one of the two O. meridionalis accessions (Howard Springs) and
Doongara. Protein content (PC) was always lower under eCO2 in these genotypes. Using a
Rapid Visco Analyzer to determine flour-pasting properties, we report higher peak viscosity
(PV) and breakdown viscosity (BV) for all genotypes at eCO2 compared to aCO2. In the Howard
Springs accession, there was a 30% increase in PV and a reduced pasting time under eCO 2.
Final viscosity (FV) was higher in the wild accessions under eCO2 but lower in Doongara. Lower
estimates of PC accompanied by increased PV and BD are likely to have a positive effect on
rice palatability. Our results suggests that eCO2 will have different effects on wild Australian
rices than on cultivated rice. These effects should be taken into account by breeders when
using Australian wild rice germplasm.
References
Rahman, S., Copeland, L., Atwell, B.J., Roberts, T.H., 2021. Elevated CO2 differentially affects
the properties of grain from wild and domesticated rice. J. Cereal Sci. 100, 103227;
doi:10.1016/j.jcs.2021.103227.
Atwell, B.J., Wang, H., Scafaro, A.P., 2014. Could abiotic stress tolerance in wild relatives of
rice be used to improve Oryza sativa? Plant Sci. 215-216, 48-58.
Madan, P., Jagadish, S., Craufurd, P., Fitzgerald, M., Lafarge, T., Wheeler, T., 2012. Effect of
elevated CO2 and high temperature on seed-set and grain quality of rice. J. Exp. Bot.
63, 3843-3852.
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INVESTIGATING THE HIGH VALUE USES OF SORGHUM
Q. Riaz1,2, S. Tan1,2 and C. Blanchard1,2
1 ARC

ITTC for Functional Grains, Wagga Wagga, Australia.
Graham Centre for Agricultural Innovations, Charles Sturt University, Wagga Wagga, NSW
2650.
2

ABSTRACT
Sorghum has emerged as an important cereal crop and it has caught great attention in recent
years not only due to its unique phenolic profile but also increased use in brewing industry.
However, the high end uses of sorghum are still limited. Baijiu – a Chinese distilled liquor is
one product which has high market value and is produced from Sorghum. Baijiu typically has
an ethanol content of 40-60 vol% and is the most-consumed spirit in the world. China
produced a massive 0.79 million kilolitres of baijiu last year. This represents a potentially large
and valuable market for Australian sorghum. This study investigated the fermentation
potential of Australian sorghum varieties for Baijiu production. At first stage, the screening of
commercially available Australian sorghum varieties for their fermentation performance was
conducted. Dry-grind and solid-state fermentations under simulated conditions using a
mixture of enzymes and microorganisms as starter culture were used. The results revealed
that the fermentation performance of all varieties ranged between 87- 89.1%. Final alcohol
content was strongly correlated to seed protein content (R2=0.6563), but weakly correlated
to starch content (R2=0.3111), glucose content (R2=0.2407). After screening, three Australian
sorghum varieties (A1, A2, A3) were selected. These selected varieties were further evaluated
for their fermentation performance in comparison to a Chinese variety at pilot scale using
solid-state fermentation. The ethanol content of fermented A3 (9.1 ± 0.3% v/v) and A2 (8.8 ±
0.1% v/v) was higher than A1 (7.7 ± 0.2% v/v) and the Chinese (7.9 ± 0.4% v/v) variety.
Fermentation profile of all four varieties was similar. This study demonstrated the potential
of producing Baijiu in Australia using local sorghum varieties and starter culture. Next phase
involves investigating the effect of growing locations on fermentation performance of
previously selected Australian varieties for Baijiu production. The results will further support
to establish the potential use of Australian sorghum for high value end products such as Baijiu
which will help in developing Australian Sorghum industry both in International as well as
domestic market.
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ANNUAL GENERAL MEETING
AGENDA
1.

Welcome from Chair, attendees, apologies (CW)

2.

Minutes of previous (2020) AGM, and matters arising (CW, JD)

3.

AGSA Chair’s report (CW)

4.

2021 Conference Chair’s Report (LOB)

5.

Treasurer’s report (PD)

6.

2022 Conference update (CH)

7.

Committee reports
a) Advisory (MG)
b) Awards (LOB)
c) Communications (VB, SD, HF, JB)
d) Methods (HR)

8.

Nominations for office bearers for 2021-2022 Council (CW)

9.

Other matters

Item 2.

Australasian Grain Science Association
2020 Annual General Meeting – Minutes
11:00 – 12:50 AEDT, Thursday 27 August 2020
Zoom teleconference (https://charlessturt.zoom.us/j/68387300196)
Present: 30 (see attached attendee list)
Apologies: Vito Butardo (VB), Marianne Gaborieau (MG), Crispin Howitt (CH), Marcus
Newberry (MN),
Start: 11:10 AEDT
1.
•
•

Wel ome rom A SA C air and C air’s report (C ris Blan ard, CB)
CB welcomed all present, noted apologies, and delivered the AGSA Chair report.
At the 2019 AGM, Council proposed the formation of an Advisory Committee, and this
has progressed further. The Committee Chair Mike Gidley (MG) provided an update on
the progress at the lunch session during the Conference, and a further call for
expressions of interest in membership of the Committee. MG will provide his report
later in this meeting.
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•

2.
•
•
•

3.
•
•
•

•

There will be changes to Council, with a few members coming to the end of their term
and stepping down. Nominations were received and new members will join the Council
at the end of this AGM. The change in office bearers will be discussed later in the
meeting.
MOTION: That the AGSA Chair’s report be accepted as presented. Seconded: JD. All in
favour. Carried.
Minutes of previous (2019) AGM, and matters arising (CB)
Minutes of the 2019 AGSA AGM have been made available on the AGSA website since
September 2019.
Matters arising from the minutes – Nil.
MOTION: That the minutes of the 2019 AGSA AGM be accepted as presented. Moved:
JD. Seconded: CB. All in favour. Carried.
0 0 Con eren e C air’s report (CB)
CB delivered the Conference Chair’s report.
There were 236 registrants, and the majority attended some if not all of the day. We
have received a lot of good feedback.
Siong Tan (ST) presented the conference attendance analytics:
o The Zoom meeting lasted 570 minutes, with 204 unique viewers.
o There were more than 10 countries represented, with Australia making up the
majority of attendees. There were quite a few from USA and Canada, Philippines,
China, India, Japan and Pakistan.
o Other countries represented were Germany, UK, Singapore, Taiwan and Iraq.
CB acknowledged the following people:
o AGSA Council for stepping in and assuming the role of Conference Organising
Committee.
o Treasurer (Troy Adriansz) and Secretary (Jennifer Dang)
o Sponsorship Coordinator (Bronwyn Elliott)
o Scientific Program Committee: Cassandra Walker (Chair), Lindsay O’Brien, Sushil
Dhital, Marcus Newberry and Jesse Beasley.
o Communications Committee: Vito Butardo (Chair), Haelee Fenton, Michelle
Toutounji.
o Conference Handbook producers: Dan Waters and Jesse Beasley.
o IT support: Siong Tan and Stephen Cork.
o Awards Committee: Lindsay O’Brien, Phil Downie and Mike Gidley.
o Awards judges: Colin Wrigley and Mike Sissons (posters), Sushil Dhital and Jesse
Beasley (Rapid Fire).
o Rapid Fire award sponsor CI Scientific.
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4.
•
•

•
•
•
•
•

•

CB congratulated the following award winners, as reported by Awards Committee Chair
Lindsay O’Brien:
o Best Rapid Fire: Oscar Fung
o Best Student Poster: Allister Clarke
o Poster with most Industry Impact: John Kalitsis et al.
o Poster with Novelty Innovation: Linda Pravinata et al.
The conference was recorded. Once confirmed with speakers, the plan is to make the
recordings available for registrants/members, either on the AGSA website or as a
YouTube link.
The Committee plans to do an evaluation of the conference. Most likely will send out a
short survey to participants, asking them to list three things they like about the
conference and three things that they think can be improved.
MOTION: That the 2020 Conference Chair’s report be accepted as presented. Moved:
CB. Seconded: JD. All in favour. Carried.
Treas rer’s report (Troy Adriansz, TA)
TA delivered the Treasurer’s report.
TA noted that in previous years we saved for a rainy day, and this year it rained. It was
because of AGSA’s buffer that we were able to offer a conference this year, free of
charge to our members.
Now have new signatory (incoming Chair Cassandra Walker) to make payments.
NAB bank branch moved from Ashburton to Mount Waverley VIC.
Still have our three accounts: a term deposit with $150000, and two working accounts
with ~$158000 and ~$72000, totalling just over $380000.
Upcoming income: sponsorship of Rapid Fire award from CI Scientific ($250).
Recent outgoings of note:
o Deposit paid to Rydges in Jan 2020 for Canberra conference ($7134). Venue can be
held until 2022, with adjusting pricing relevant for 2022.
o Guthrie medal casting in Dec 2019 ($702)
o Website upgrade in June 2020 ($792)
o Outstanding invoice from Lincoln University for 2017 conference expenses paid in
Jul 2020 ($5496)
Upcoming outgoings of note:
o Website update ($240)
o Poster x3 and Rapid Fire awards ($1000)
o Guthrie stipends x2 ($10000), to be decided by new Council on when to pay the
stipends (this year or next)
o 2018 AB Blakeney award refund impacted by Covid-19
o 2021 Summer Student Workshop subsidy ($3000)
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We want to target early career researchers for Council. No one from NZ attending this
conference, even though registration was free. We should think about how to attract
ECR and/or people across the Tasman to be more active on Council and in AGSA.
TA thanked Tas Westcott, Lindsay O’Brien and Bronwyn Elliott for their mentorship.
TA noted that AGSA has a great group of sponsors and we need to think about how we
can engage them.
JP asked if any more details were received from NZ for the outstanding invoice. Possibly
a post conference tour expense.
TA noted that they were mainly university costs. We were obligated to pay the invoice,
but we need to put plans in place where the conference will not go ahead until Council
receives and approves a draft budget from the organising committee.
JP thanked TA for being a great Treasurer and for working tirelessly to ensure that AGSA
remains in a good financial situation.
CB added his thanks, saying TA was very good at thinking of possible scenarios of issues.
CB thanked TA for the due diligence and patience, as well as being a great person to
work with.
MOTION: That the Treasurer’s report be accepted as presented. Moved: TA. Seconded:
CW. All in favour. Carried.
2021 Conference Update (Lindsay O’Brien, LOB)
AGSA will hold a joint conference with the Wheat Breeders Association (WBA) in 2021.
The conference will encompass the full value chain. AGSA will work with WBA to come
up with a theme and banner.
The conference is planned to run for a week, 22-27 August 2021, at the Crossing
Theatre in Narrabri.
There will be a tour of the fields of the Plant Breeding Institute on Tuesday afternoon.
There will be an awards day (Wednesday) where both WBA and AGSA will confer
awards, followed by the joint conference dinner.
The venue (Crossing Theatre) has been booked. It has a few room options depending on
the size of the gathering. The Auditorium can seat 1000 (400 for sit down meals), other
rooms can seat 150, 120 and 75 people.
Organisers will work with Covid-19 strategy, the theatre can handle 120 to be Covid
safe.
There is a range of accommodation options at various budgets within 5-10 minutes’
walk of the venue.
Funding from GRDC will be sought separately by WBA and AGSA.
WBA wants to use a conference organiser, but AGSA does not. If WBA proceeds with a
conference organiser, we will need to have separate registrations for WBA and AGSA.
LOB has the basis of a committee and will expand this over the next few weeks. It is
now a matter of getting a good scientific committee together.
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WBA has decided that if Covid persists, they will defer the conference.
AGSA has decided that the conference will proceed, but that the format may change
depending on the restrictions at the time.
CB cautioned that risks are higher with joint conferences, especially if Covid persists and
there travel restrictions, and joint budgets.
LOB will draft budgets with a few scenarios and seek approval from Council.
MOTION: That the 2021 Conference Chair’s report be accepted as presented. Moved:
LOB. Seconded: Dan Waters. All in favour. Carried.
Advisory Committee Report (Mike Gidley, MG)
MG delivered the Advisory Committee report.
The Committee was proposed at AGM 2019. Its purpose is two-fold. 1) to provide
council with advice, and 2) to get a strategic plan in place for the direction of AGSA.
Expressions of interest were sought from the grains community, and the committee has
three members so far:
o Kate Howell, University of Melbourne
o Mike Sissons, NSW DPI
o Frank Bekes, Consultant
The Committee is seeking EoIs from early/mid-career professionals, preferably female,
in industry or government roles, and/or from NZ/WA/SA/ACT/Tas, to complete the
balance of the committee.
MG would like to finalise the committee in the next couple of weeks.
The first stage is to develop a mission statement.
CB thanked MG for the work he has done so far.
MOTION: That the Advisory Committee Report be accepted as presented. Moved: MG.
Seconded: LOB. All in favour. Carried.
Awards Committee Report (Lindsay O’Brien, LOB)
The Committee has the pleasure to announce that for the first time since the award was
founded, two Guthrie medals will be conferred because the nominees could not be split
by the committee.
The recipients are Dr Joe Panozzo and Emeritus Professor Les Copeland. Both nominees
have made outstanding contributions made in different fields to science, grains
research and the Australian Grains Industry.
The awards were announced during the opening address by the Conference Chair.
Congratulations to both recipients.
The Committee has considered two Life Member awards, and will need the new
Council’s endorsement for those two nominations.
The Guthrie medals and Life Memberships will be conferred at the 2021 conference.
LOB thanked co-committee members Mike Gidley and Phil Downie for their support.
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CB added his congratulations to Joe Panozzo and Les Copeland for their awards, and
expressed his apologies for not being able to present the Guthrie medals this year. Such
an award should be conferred in person rather than virtually.
MOTION: That the Awards Committee report be accepted as presented. Moved: LOB.
Seconded: Phil Downie. All in favour. Carried.
Communications Committee Report
The Communications Committee Report was presented by the Committee members:
Vito Butardo Jr. (VB), Haelee Fenton (HF), Sushil Dhital (SD), Michelle Toutounji (MT)
and Jesse Beasley (JB).
Branding and Newsletters (VB)
o This year’s conference banner was designed by the Communications Committee
(VB). A media pack was created for consistency across all social media platforms.
o Newsletter engagement was on the decline after the 2019 Conference, until the
Newsletter edition announcing complimentary registration to the 2020 conference.
o We have had 128 new subscribers since the online conference announcement, and
have also seen higher open and click rates.
o Twelve newsletters were distributed this year, the latest edition being a targeted
one to financial members reminding them about the AGM. This edition had the
highest opens and clicks, indicating a high level of engagement from our fee-paying
members.
Social Media (MT)
o We used Twitter as our first social media platform, and currently we have 255
followers. In terms of reach, we saw a substantial increase from mid-August in the
impressions (how many times people saw the tweets).
o Peaks in impressions coincided with tweets about awards (Guthrie call for
nominations), complimentary online registration, and availability of the conference
program. These peaks reflect the Newsletter engagement.
o We have 122 Facebook followers. We’ve reached 100 people in the last 100 days.
Similar peaks were observed as per Twitter, and we’ve had lots of engagement in
the lead up to, during, and post conference.
o We have not been as active on Instagram or YouTube due to resources, however,
will look to increase out activity on these platforms since they are more suited to
the demographic of our increasing database of ECR members.
o This is MT’s last year on Council, and is stepping down after this AGM. MT would
like to formally pass on the Social Media Officer baton to Siong Tan.
Website (HF)
o The 2019 conference and post conference activities, conference handbook and
photo gallery were all posted online last year for members. They have since been
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moved to the “Past Conferences” area. Activities for this year’s conference will be
sorted and posted to the website soon.
o It has been relatively quiet on the website throughout the year, until the
announcement of the online conference.
o The speed is OK but we still need to work out long term archiving solution. We have
started to investigate but need to further explore and discuss with Council.
o Main downloads were centred around the conference program and guidelines
(poster, presenter, judging).
o We have 10 email addresses linked with ausgrainscience.org.au to individual
members on Council (or appointed person), and these need to be updated annually
or each time there is a change to Council.
o HF expressed her thanks to her co-committee members and especially Ian Wesley
for his continuing, prompt help.
o JB asked how long the 2020 conference website will stay active for, as there are
links on the site (eg. abstracts book) that are currently not on the AGSA website.
o HF confirmed that content from the conference website will be moved to AGSA
website in the next week or so. In fact IW has already started doing so.
o CB added his thanks to the Communications Committee and Ian Wesley for the
great work that they do.
MOTION: That the Communications Committee report be accepted as presented.
Moved: VB. Seconded: Bronwyn Elliott. All in favour. Carried.
Methods Committee Report (Cassandra Walker, CW)
CW delivered the Methods Committee report.
We still have four methods to put on the website. They are still under
formulation/method changes. We will be working with WQA to formalise those once
we get them collaboratively assessed through lab trials.
These methods are long fermentation straight dough, rapid dough bake, udon and
yellow alkaline noodle methods.
Once formalised and evaluated, they will go under review by two AGSA members who
are experts in the area. Once approved, they will be made available on the website with
the other methods.
CW will be stepping down from Committee Chair as she moves into the role of AGSA
Chair. CW will still be involved with the Committee, along with Jennifer Dang, but we
are nominating to Council that Hugh Robertson step in as Committee Chair. However
we still need to discuss this with Hugh.
MOTION: That the Methods Committee report be accepted as presented. Moved: CW.
Seconded: TA. All in favour. Carried.
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Student/Early Career Researcher Report (Jesse Beasley, JB)
JB delivered the Student/ECR report.
This role came about last year at AGM, and its purpose it to engage with student
members and grow student membership.
We have 66 registrations for this year’s conference, which is higher than those of 2018
and 2019. This is likely due to the complimentary registration, as well as being online
making it accessible to overseas students.
Current total membership is 112. We will use this to form a student mailing list. We can
contact these students directly, and possibly create a newsletter to focus on studentled activities to grow the member base.
Through 2020, we’ve seen participation from more non-traditional institutions (Monash
and Swinburne) and non-Australian institutions (Philippines, Pakistan, China, Nepal). We
still need to increase the numbers from NZ.
An AGSA Summer Student Workshop is currently being proposed. This is planned for
25-26 February 2021, which is during O-Week before student go back to classes.
The workshop will be held at the University of Melbourne Parkville Campus.
The organising committee consists of JB (Uni of Melb), Kate Howell (Uni of Melb), Vito
Butardo (Swinburne) and Sushil Dhital (Monash).
The first day is focused on commodity-style talk sessions in the morning. We are
targeting speakers from industry (breeders, famers, manufacturers). A sourdough
workshop in the afternoon led by a local baker. She will show the students through the
entire sourdough bread making process. Will use the prepared dough for pizza dinner.
Second day will include talk sessions by the students in the morning, as well as studentled discussions about issues in grain science. The afternoon will include two tours, 1 st
tour to a flour mill at Allied Pinnacle (hopefully afternoon tea there as well), and 2 nd
tour at a local microbrewery at Footscray. Planning to have a function at the brewery
afterwards for the students to interact and socialise.
Catering is with ECCO hospitality, who can cater to Covid-safe operations.
The big cost items are the sourdough workshop and bus travel for tours.
Income will be from attendance fees. Would like to keep the ticket price <$100 to make
it accessible/attractive to students.
Council has kindly offered a $3000 endorsement of the workshop.
Sponsorship – we could approach traditional sponsors, currently in discussion with
Council. Possible branding of sponsors on T-shirts or hats/banners, or give sponsors a
talking spot on the program.
BE reminded the committee that the workshop must be branded as AGSA as it is an
AGSA event. As Uni of Melb is an in-kind sponsor (free venue), AGSA should be
prominent on the branding but with Uni of Melb logo as a major sponsor.
JB and committee will finalise the theme, and the branding will be based on that.
94

•
•

•
•

•
•

11.
•

JP asked what constitutes a student. Consider ECR members as a second tier (priority to
students) if we struggle to get the estimated 40 registrants.
JB confirmed that we are targeting our AGSA network, which is mostly Masters and
PhDs, mainly food science students, around the area (Monash, Uni of Melb). We
probably won’t have issues reaching target registration numbers, but we are happy to
open the registration to ECRs as second tier at possibly different pricing.
CW commented that if this workshop is successful, we should consider having a second
workshop in NSW or QLD.
CB agreed, the model we’re using is similar to AIFST, where the workshop moves
around the states. We have always piggy-backed off AIFST, and now we’re trying it
ourselves with the advantage being the workshop is grains-focused. This will be a good
test for what we can do elsewhere. CB suggested JB talk to Mike Gidley, who has had a
lot of involvement in student workshops with AIFST.
CB thanked JB for all the work he has done with the workshop and in his role. Hopefully
we will be over Covid. Failing that, we will postpone the workshop to Feb 2022.
MOTION: That the Student/ECR report be accepted as presented. Moved: JB. Seconded:
LOB. All in favour. Carried.
Nomination of office bearers (Jennifer Dang, JD)
Nominations for AGSA Office Bearers for 2020-2021, directed to the Returning Officer,
were closed on 31st July 2020. We received only one nomination for each of the
vacancies on Council, as shown below.
Council Position
Chair
Vice-Chair
Treasurer
Secretary
Ordinary Member 1
Ordinary Member 2
Student Member

•

•

Nominee
Cassandra Walker
Sushil Dhital
Philip Downie
Jennifer Dang
Haelee Fenton
Joe Panozzo
Jesse Beasley

CB confirmed that the nominations were accepted by each of the nominees. Given that
there was only one nomination for each position, voting was not required, and CB
declared that all nominees were elected unopposed.
CB thanked everyone for stepping up and taking on the roles on Council. CB also
thanked outgoing Council members. Troy Adriansz for being a great Treasurer, Michelle
Toutounji for driving the social media side of things, and Dan Waters for excelling under
pressure to drive the production of this year’s abstract book.
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12.

Other business
•

•

13.

CB thanked everyone for their support during his term as AGSA Chair, saying his job
was made easier by having such a good group of people around him. He is glad to be
leaving the Council in Cassandra Walker’s capable hands as incoming AGSA Chair,
and is confident of her ability to take this on.
CW thanked CB for his leadership, without which we would not have had the
conference. She congratulated him wholeheartedly taking on the role of Conference
Chair at short notice.
Close

•

•

CB thanked everyone for taking the time to attend the AGM and contributing to
discussions. Thanked Siong Tan and Stephen Cork for driving the IT behind all the
meetings.
With no other matters, CB closed the AGM at 12:50.

Item 5.

AGSA Treasurer’s Report 2020-2021
It is pleasing to report that AGSA has made a profit of $5,754.42 given there was no “face to
face” conference held in 2020.
The income for 2020-21 financial year was $24,373.28. The major sources of income were,
memberships $425, interest $1,560.01, and registrations for the 2021 conference 20,587.27
Expenditure for the 2020-21 financial year was $18,618.86. Where the main expenses were
bank fees $659.59, website and website maintenance $2,868.95, Awards 2020 Conference
$760.00, NZ conference $5,496.19, A.B.Blakeney Award 5,000 (2018), Student Travel awards
2021 conference $3,000.
AGSA currently has 3 accounts and a debit card (which is new).
Term Deposits $150,000.00
Cash management $72,284.33
Cheque $170,696.13
Debit card $26.87
Total assets as at 30/6/2021 were $393,007.33
These expenses were in large part due to some outstanding expenses from previous years,
such as A.B.Blakeney Award and finalising NZ conference costs held over from 2018.
You will notice a double up as this is FY and last years was up to conference.
Main challenges are low interest rates and work needed on the website and conference
registration format to ensure a user friendly experience.
Philip Downie
Treasurer
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Item 6

2022 Conference Update

AGSA22 Conference News

The 72nd AGSA conference will be held at Rydges Capital Hill, Canberra in August 2022.
Canberra, nestled within a beautiful Australian bush environment, was chosen "the best
place to live in the world" by a survey of the Organisation for Economic Co-operation and
Development in 2014. It is a planned city, close to the famous beaches of southern NSW,
mountains with winter snowfields, award-winning wineries, wild life and a large
multicultural diversity within the city itself.

More information about the conference themes will be provided as planning
develops.
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We are looking forward to seeing you in Canberra in 2022!
Item 7.

COMMITTEE REPORTS
(A) AGSA ADVISORY COMMITTEE REPORT
1. Purpose
AGSA council set up an Advisory Committee in 2020 to provide it with advice on:
• AGSA’s strategic direction including the development of vision and mission
statements
• Achieving the Association’s goals
• External matters that may affect AGSA operations,
and to lead the development of a 10-year plan for grain science in Australasia and the role
of AGSA.
2. Membership
Following a call for Expressions of Interest from AGSA members in 2020, the Committee
now has 11 members, as below:
Frank Bekes – consultant
Rewati Bhattarai – Curtin University
Chris Blanchard – Charles Sturt University
Mike Gidley – University of Queensland - Chair
Kate Howell – University of Melbourne
Jixun Luo – CSIRO (Canberra)
Angela Pattison – University of Sydney (Narrabri)
Emily Salkeld – Small World Bakery
Mike Sissons – NSW DPI
Daniel Skylas – Australian Export Grains Innovation Centre (Sydney)
Cassandra Walker - Agriculture Victoria – AGSA Chair
3. Vision and Mission statements
The Committee drafted Vision and Mission statements, which were refined following
feedback from Council and AGSA members. The following statements have now been
approved by AGSA Council:
Vision:
A vibrant Australasian grain science community delivering positive impact to industry and
society
Mission:
AGSA will foster innovative grain science and promote a sustainable grains industry with
positive impacts on society. We will connect grain scientists, support career development,
curate grain science methods, facilitate discussion on emerging science, industry and
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society issues, and be a voice for the Australasian grain science community nationally and
internationally.
4. Towards a Decadal Plan
The Committee is currently addressing the action areas identified in the Mission statement
to identify proposed ways forward under the following three headings:
Supporting career development and Connecting grain scientists,
Curating grain science methods, and
Being a voice for the Australasian grain science community nationally and
internationally (including Facilitating discussion on emerging science, industry and society
issues)
We welcome ideas and feedback on these topics from AGSA members.
M J Gidley

(B) AWARDS COMMITTEE REPORT.
The A. B. Blakeney Early Career Development Scholarship.
The 2021 scholarship was awarded to Dr. Rebecca J. Thistlethwaite a Post-doctoral Research
Associate at the University of Sydney, Plant Breeding Institute, I. A. Watson Grains Research
Institute in Narrabri. The following summary about Dr. Thistlethwaite will accompany the
presentation of the award at the annual conference in Narrabri.
Rebecca graduated with a B. Sc. Agr. (Honours) from the University of Sydney in 2012. Her
career commenced when she joined PGG Wrightson Seeds Australia as research agronomist
based in the company’s northern region.
In 2013 Rebecca received a Grains Research and Development Postgraduate Scholarship and
commenced PhD program under the supervision of Professors Richard Trethowan and
Daniel Tan investigating heat tolerance in wheat. This research led to her completing a
thesis entitled: “Identification of genetic variation in heat stress and mechanisms of
tolerance in wheat” in 201 .
Since 2017 Rebecca has been employed at the University of Sydney Plant Breeding Institute,
I. A. Watson Grains Research Institute as a Post-doctoral Research Associate.
During her thesis studies and since graduation Rebecca has been identifying genetic
diversity for high temperature tolerance in bread wheat by evaluating a large number of
genotypes across years and sowing dates. Then a subset of germplasm was selected to
evaluate different screening methods for heat tolerance (in field-controlled environment
chambers and glasshouses) and for comparing different screening methods and developing
a screening methodology for evaluating large numbers of genotypes for heat tolerance.
Rebecca proposes to use the Scholarship to take part in the International Conference on
Wheat scheduled to be held in Auckland, New Zealand on December 01-02-2021.
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AGSA Conference Travel Awards.
Travel awards of $500 were made to the following students to assist with the costs of
attending the Annual Conference in Narrabri.
S. Abdullah, PhD, Charles Sturt University, Wagga Wagga, NSW.
A. Herath, PhD, Swinburne University, Melbourne, Victoria.
J. Johnson, M.Sc. Central Queensland University, Rockhampton, Queensland.
C. Lawn, PhD, University of Queensland, St Lucia, Queensland.
S. Shrestha, PhD, Monash University, Melbourne, Victoria.
Y. Tao, PhD, University of Queensland, St Lucia, Queensland.
Future Awards.
Next year nominations will be called, through the newsletter and on the web site, for the
prestigious E. E. Bond Award for Grain Science and Technology.
Awards Committee.
L. O’Brien, M. Gidley and P. G. Downie.

(C) COMMUNICATIONS COMMITTEE REPORT
General
• Springdigital assisted with Ian Wesley to address issues as they arose throughout the
year
• Acknowledgements and many thanks to Dr Ian Wesley in managing the AGSA
website content
• Updated the “Who we are” sections to include the Vision and Mission Statement
• Still to resolve an online storage solution for AGSA documents
• Change of website domain name required by November 2021
Post Conference 2020 activity
• No major activity on website post-conference 2020
• Creation of webpage links for Past Conferences/ 2020 Conference for Handbook and
Recordings
Annual Conference activities
• Update conference webpages as required
o Program
o Registration
o Sponsorship & Trade Exhibitions
o Student Awards
AGSA member webpages
• AGM 2021 Agenda
Conference Theme. The Communications Committee designed the banner, created a social
media pack and designed a Microsoft Office document pack to ensure that the AGSA
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branding and conference theme is maintained. The same theme is also maintained for social
media posts in Twitter, Facebook, Instagram and LinkedIn.
Newsletters. A total of 16 newsletters were released so far this year, which were received
by an average of 782 email subscribers. The average email open rate is 30% while the
average email click rate is 2.8%. The highest open rate was for the newsletter released in
December 2020, where the AGSA Chair wished everyone a happy and festive season. On the
other hand, the highest click rate was for the August 2021 news blast, which provided links
to the agenda for the Annual General Meeting (AGM) and the final program for the AGSA
Conference. The newsletter released in July announcing the move to online conference also
received a very high engagement rate for our newsletter subscribers.
Twitter Posts. The AGSA Twitter account currently has 284 followers. The Twitter analytics
for the month of August revealed 4,263 impressions (up 273%), 325 profile visits (down
56%) and 284 followers. Ever since the Communications Committee actively promoted the
Conference in May, we released 15 tweets which generated an average of 2,007
impressions, 514 profile visits, 2 mentions and 8 new followers.
Facebook and Instagram. Facebook Insights revealed 129 page likes for the AGSA Facebook
Page and 213 followers for AGSA Instagram account. Our Facebook and Instagram followers
are mostly from NSW and VIC. In terms of gender and age demographics, 44% are women
and 56% are men, with majority in the age brackets of 25-34, followed by 35-44 and then
45-54. The average audience reach is 17-32, with 1-3 likes and 2 link clicks per social media
post. Facebook has a page reach of 55 audience, while Instagram has 53. The highest
engagements were in the months of July when we announced the online conference and in
August when we provided details of the AGM and AGSA conference.
LinkedIn. The AGSA LinkedIn account is the most recent and currently has 42 followers.
LinkedIn Analytics for August revealed 2 unique visitors, no new followers and 128 post
impressions.
Student and Early Career Researcher Network.
The AGSA Student and Early Career Researcher (ECR) network continues to grow. We
currently have 16 student members registered for the 2021 Conference, and 78 students on
our AGSA student mailing list. The AGSA Summer Student Workshop ‘Encouraging the
future of the Australasian Grains industry’ at The University of Melbourne did not run as
planned on the 25-26th February 2021 due to ongoing lockdowns in Victoria. This Workshop
is now scheduled to run in February 2022 (final date to be determined). We look forward to
connecting and engaging with our Student and ECR members moving forward.

(D) METHODS COMMITTEE REPORT
During 2020-21 the methods committee focussed primarily on the end-product testing methods for
Noodles and Bread.
Bread
In co-operation and consultation with the laboratories participating in the WQA proficiency
program, the committee has made draft modifications to the standard methods for both long
ferment baking (07-02) and rapid dough baking (07-03), these updated draft methods are attached
with changes highlighted (most recent) and noted in red (since last official method update) with
thanks to Di Miskelly - keeper of methods. Over the course of the previous four years the methods
have been reviewed for recipe, equipment and procedure. There have been modifications to clarify
the language at a number of stages in the method. The committee has a focus on use of objective
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measures wherever possible and minimisation of the influence of operator judgement, his applies to
the measurement of crumb colour by spectrophotometer rather than visual assessment and
softness and resilience by texture analyser rather than sensory assessment. Additionally, the
prediction of optimal dough development by operator judgement rather than mixer torque
interpreted via sophisticated software is strongly discouraged in all methods and disallowed in rapid
dough where mixing time and energy is critical.
Noodles
Noodle methods have also been reviewed for recipe and procedure and there have been
modifications to clarify the language at various stages in the method, draft updated methods for
both YAN (07-06) and Udon Noodles (07-05) are attached. In response to the market feedback
reported by AEGIC on the importance of Noodle texture in Asian markets, there has been increased
attention on objective measurement of Noodle texture using machine methods in preference to
sensory panels. The first method for inclusion in the requirements for WQA Proficiency is Noodle
Firmness using the blade method for the proficiency round underway in 2021. It is expected that a
standard method for both firmness and elasticity will be issued in the near future.
Other Methods
Issues with dough rheology methods for Farinograph (06-02) and Extensograph (06-01) have been
flagged to the methods chair and these will be addressed in 2021-22.
Hugh Robertson
Methods Chair

Item 8.
Nominations for office and election of office bearers.
Item 9.
Other business
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