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Welcome on Behalf of the Conference Organising Committee

On behalf of the Conference Organising Committee and the University b
of New England, it gives me great pleasure to welcome you to | ﬁé
Armidale, New South Wales, Australia and UNE for the fourth AACS \
conference. Given Armidale is Australia’s highest city, with not one,
but two cathedrals, it seemed fitting that the strap line for this
conference was ‘taking cotton research to new heights’. Whether we
achieve this will be down to you, but hopefully we’ve put everything in
place to allow you to communicate your science, establish and build
your research networks and do so in a fun environment. In delivering
this conference, we’ve kept with the AACS philosophy of giving everyone who wants to talk a chance
to do so. This does come at a cost, in terms of concurrent sessions, but hopefully you will find the
short distances between the lecture rooms allows you to make it to the talks that interest you.

Now, before | go any further, | need to thank our sponsors: CRDC, CSIRO, CSD, UNE, Bayer and NSW
DPI. Without their support, and the assistance of the AACS committee, we simply would not have a
conference. | also want to acknowledge the Conference Organising Committee who have kept me
sane, lightened the load, problem solved and created, and turned up to numerous meetings over the
last two years to keep things on track. To you all, thank you.

So what have you let yourself in for? Over the last three conferences the feedback has captured that
people want some form of training at these conferences. So, to meet your desires we’ll close the
conference with a workshop, led by renowned science communication expert Michael Mills. We've
fought to bring this to you because in an age when you no longer need to be an expert to have an
opinion, it becomes even more important to teach us, the experts, how to share our stories and
opinions with the world in ways that delivers truth, meaning and impact.

Our stories, and how we tell them, have never been more important. Once again, the Australian cotton
industry is being judged and our social license to grow cotton is being scrutinised. Drought awareness
and water use are the current areas where opinions often outweigh facts, so it remains, largely up to
us, to help correct these perceptions. In the meantime, the drought imposed reduction on cotton
production, and agriculture in general, has massive effects on the local rural communities in which
many of us live. The AACS recognises both this and that a downturn in our agriculture directly affects
us, the researchers who support it. Less crops means less funding, which means fewer jobs. This can
have a significant effect on workforce mental health, which is why we will start the conference
exploring ways to recognise and cope under these difficult times. Once armed with this, it will be over
to you to start telling us your stories.

I‘m looking forward to hearing as many of these stories as | can, to meeting some of you for the first
time and to catching up with those of you | have known for a while. So, prep those slides, practice
those talks, travel safely and we’ll see you in Armidale.

Enjoy the conference!
Dr Oliver Knox

Chair, Conference Organising Committee



Welcome on behalf of the Association of Australian Cotton Scientists

Welcome to our fourth Cotton Research Conference and what
promises to be another diverse and busy program with over 110
speakers presenting their research and ideas for discussion.

The last 12 months have been challenging both for our industry and
many people personally due to the drought, funding challenges and a
changing public discourse regarding the role of cotton production and
agriculture more generally within Australia. So | would really like to
encourage you to use the next three days to take a break from your
everyday business and immerse yourself in the conference program.
We have an opportunity to engage with each other, discuss ideas and
go forward from the conference with a sense of renewed purpose for
the important work that we do.

| would like to thank Oliver and his team for their efforts in pulling together this event. This year the
committee have put together a program that enables our members to share and discuss ideas but also
aims to tackle some broader challenges around the communication of science with the wider
community and mental health — reflecting the more challenging environment that many of us have
encountered recently.

A core mission for our Association is to provide a representative body to promote and enhance cotton
research; facilitate communication, the exchange of ideas and collaboration between our members;
and to act as a point of contact between scientists, the cotton industry and the International Cotton
Researchers’ Association. Please take the opportunity to participate in our AGM on the last morning
of the conference where we will discuss business for the Association going forward and vote for our
representatives for the coming two years.

Kind regards,
Paul Grundy

AACS Chairperson



Conference Organising Committee, 2019

Oliver Knox — Chair of Conference Organising Committee

Rhiannon Smith — Deputy Chair and Science Program Coordinator

Yui Osanai — Secretary

Guna Nachimuthu — Treasurer

Katherine Polain — Registration Desk, Workshops and Volunteer Coordinator

Sharon Downes — Social Program Coordinator

Sharna Holman — Social Media, Website and Mentoring Program Organiser

Warren Conaty, Gupta Vadukattu and Philippe Moncuquet — Trivia and People Bingo Coordinators
Kristen Knight, Susan Maas, Brendan Griffiths — Other Committee Members

Mary Whitehouse — Chief Devil, Devil's Advocate Coordinator




Conference Program — Overview

The program includes 3 days of plenary presentations, themed symposia and associated scene-setting
keynote presentations, workshops and social networking events. The program has been designed to
balance plenary presentations of relevance to a broad audience, keynote presentations with
considerable detail relevant to individual symposia, and research presentations of varying duration to
showcase the breadth of research occurring in our industry. A panel discussion session on the future
of agriculture will take place with audience participation following on from a variety of thought-
provoking presentations. Workshops will delve into social issues associated with researcher health
and wellbeing, and communication with a variety of audiences. Social networking events designed to
build new and strengthen old friendships have been dotted throughout the program. AACS awards
will be presented during the conference dinner and are designed to celebrate the contribution of
scientists in the Australian cotton industry.

Conference Dates: Sunday 27""- Thursday 315t October

Welcome BBQ: Sunday 27 October

Cotton Industry 101: Monday 28" October

Health and Wellbeing Workshop: Monday 28" October

Devil’s Advocate: Monday 28" October

Future of Agriculture Panel discussion: Tuesday 29*" October

Conference Dinner: Tuesday 29" October

AACS Annual General Meeting (AGM): Wednesday 30" October
Science Communication and Extension Workshop: Wednesday 30" October

Science Communication Workshop for Postgraduate Students: Thursday 31 October

Plenary Speakers

lan Taylor, Cotton Research and
Development Corporation, Narrabri

A Researcher’s Odyssey

Paxton Payton, USDA-ARS Cropping
Systems Research Laboratory, Lubbock,
Texas, USA

Challenges in Genetic Improvement of Abiotic Stress
Tolerance: The Ups and Downs (Mostly Downs) of
Candidate Gene and Pathway Approach

Guna Nachimuthu, NSW Department of
Primary Industries, Narrabri

On-farm and Off-farm Sustainability: Everything You
Don’t Want to Hear from a Fibre Refugee

Mike Logan, Oakuville Pastoral Co Pty Ltd

How to Have Science Lead Practice and Behaviour
Change in Rural Industry

Allan Williams, Cotton Research and
Development Corporation, Narrabri

The Footprint of Fashion: Can Cotton Tread Lightly in
a Circular Economy

Rhiannon Smith, University of New
England, Armidale

Cotton Doesn’t Grow on Trees, But Ecosystem
Services Do!




Symposia and Keynote Speakers

Weeds
Rick Horbury, Bayer CropScience

Using Innovation to Manage Difficult to Control Weeds
in the Australian Cotton System

Soils —
Gupta Vadakattu, CSIRO

Harnessing Beneficial Microbes in Cotton Systems

Entomology —
Hazel Parry, CSIRO

Computer Simulation Models as Tools for Informing
Insect Management

Water Management —
Allison McCarthy, USQ

In-season Yield Prediction using VARIwise

Fibre Quality — A Comparative Analysis of Cotton and Hemp
Stuart Gordon and Rose Brodrick, CSIRO | Production in Australia
Breeding — Breeding, Traits and Future: Perspectives from an

Warwick Stiller, CSIRO

Optimistic Pessimist

Ag Tech (no keynote)

N/A

Pathology — Alternaria Leaf Spot of Cotton: A Re-emerging Disease
Duy Le, NSW DPI Associated with a New Pathogen
Physiology — Climate Change, Climate Variability and Extreme

Katie Broughton, CSIRO

Weather Events! How Might These Impact Australian
Cotton Systems

Natural Resource Management
Mick Rose, NSW DPI

Quantifying the Potential Environmental Risk of

Pesticides used on Cotton Farms

Extension, Engagement and Capacity (no

N/A

keynote)

Workshops
Researcher Health and Wellbeing (Monday 28" October)

When someone tells you to just “pull your (cotton) socks up”, it’s not always that easy and you may
want to tell that person to just “put a (cotton) sock in it”. This workshop will introduce you to some
take-away wellbeing ideas from ACT or Acceptance and Commitment Therapy that promote resilience
and compassion for self and others. It will also look at the important role that animals play in our lives
and how animal-assisted therapy can enhance wellbeing.

Science Communication and Extension (Wednesday 30" October)

We are living in a world in which we are poorly adapted to manage the amount of information, and to
be able to discern truths from untruths. We are living at a time where many of the adaptations that
have served us well for millennia, are making it impossible, at times, to make sense of an ocean of
information in which we can barely keep our heads above water. But there is a way to break though
the noise. What defines us as a species more than anything, is that we are storytellers. We are Pan
narrans, the storytelling chimp; we are certainly not Homo sapiens, (wise man). In a thought-proving
presentation, Michael Mills will challenge us to the core and demand that we rethink how we
communicate science to the public. In so doing, we will be asked to return to understanding and
utilising the only thing that has really ever worked: story.



Social and Networking Events

Sunday Conference Mixer

Sunday 27 October, 5.30 pm—9.00 pm
Armidale Bowling Club

92-96 Dumaresq Street, Armidale

Take the opportunity to enjoy a BBQ dinner and drinks while catching up with old and new colleagues
and friends. We will also be having the bowling green available so you can show how transferrable
research skills can be with barefoot lawn bowls. While at the Conference Mixer, take the chance to
skip the morning crowds with the registration desk being open and available on the night.

Cotton Industry 101 for new students and researchers
Monday 28 October, 1.00 pm (lunch)
Red Lab, UNE campus

Are you a new student or research? Do you know ‘who’s who in the zoo’? Come along to our
interactive Cotton Industry 101 session where different industry organisations’ roles and linkages are
explained. Lunch will be provided in the room.

Devil’s Advocate
Monday 28 October, 5.30 pm—6.30 pm
Oorala Centre, UNE Campus

The Devil’s Advocate session encourage delegates as a group to freely discuss points of interest.

The session starts with some wine. The Devils will take it in turn to express an opinion (possibly counter
to their own) on an idea or theory from the day that is controversial or of interest. Delegates are
invited to counter this perspective and potentially highlight or challenge some of the ideas and
theories generated from talks during that day.

The session is managed by a Chief Devil who will make sure that no delegate (or devil) talks for too
long or too often, and that everybody ‘plays the ball, not the player’. At the end of the session, the
adjudicator summaries the day’s events.

Conference Dinner

Tuesday 29 October, 6.30 pm—late
Armidale Bowling Club

92-96 Dumaresq Street, Armidale

The conference’s celebratory dinner will be a night of fun with great food and drinks, awards, trivia
and music.

Dress: Smart casual
AACS Annual General Meeting

Wednesday 30" October, 8.00 am
Belshaw Lecture Theatre

The Annual General Meeting of the Association of Australian Cotton Scientists will be held on
Wednesday morning at 8 am in the Belshaw Lecture Theatre. Please come along and support the
Association. Discussion will be on the business for the Association going forward and voting
representatives for the coming two years.



Conference Day 1 - Sunday 27" October

| 5.30-9.00 pm |

Barefoot Bowls and BBQ, reception desk open (Armidale Bowling Club)

Conference Day 2 — Monday 28" October

8.00 am Registration and Speakers’ desks open, welcome cuppa, etc.
Welcome to Country (Belshaw Lecture Theatre)
9.30 am Welcome to UNE
Conference Opening
10.30 am Plenary: lan Taylor (Belshaw Lecture Theatre)
11.00 am Morning Tea (Dillon Corridor)
Location Lecture Theatre 3 Dillon Lecture Theatre | Belshaw Lecture Theatre
11.30 am Weeds Soils Entomology
Lunch (Dillon Corridor) and ‘Cotton Industry 101 for new students and
1.00 pm ,
researchers’ (Red Lab)
1.45 pm Water Management Soils cont. Entomology cont.
3.45 pm Afternoon Tea (Dillon Corridor) and Blue Tree Painting
4.15 pm Health and Wellbeing (Belshaw Lecture Theatre)
5.15 pm Day 2 closes
5.30 pm Devil’s Advocate Session (Oorala Centre)

Conference Day 3 — Tuesday 29" October

8.00 am Registration and Speakers’ desks open, welcome cuppa, etc.
Housekeeping announcements (Belshaw Lecture Theatre)
9.00 am Plenary: Paxton Payton
Plenary: Guna Nachimuthu
10.30 am Morning Tea (Dillon Corridor)
Location Lecture Theatre 3 Dillon Lecture Theatre | Belshaw Lecture Theatre
11.30 am Fibre Qualijcy and Breeding/Genetics Ag Tech
Processing

1.15 pm Lunch (Dillon Corridor)

The Future of Agriculture (Belshaw Lecture Theatre)
2.00 pm Plenary: Mike Logan

Plenary: Allan Williams

4.00 pm Afternoon Tea (Dillon Corridor)
4.30 pm Panel Discussion: Our Future (Belshaw Lecture Theatre)
5.15 pm Day 2 closes
6.30 pm Conference Dinner, Trivia and AACS Awards (Armidale Bowling Club)




Conference Day 4 — Wednesday 30" October

8.00 am Registration and Speakers’ desks open, welcome cuppa, etc.
8.00 am AACS AGM (Belshaw Lecture Theatre)
Housekeeping announcements (Belshaw Lecture Theatre)
9.00 am . .
Plenary: Rhiannon Smith

10.00 am Morning Tea (Dillon Corridor)

Location Lecture Theatre 3 Dillon Lecture Theatre | Belshaw Lecture Theatre

Natural Resource

10. Pathol Physiol

0.30 am ETEEETE athology ysiology
12.15 pm Lunch (Dillon Corridor)

Extension, Engagement .

2.00 pm el G Pathology cont. Physiology cont.
2.00 pm Afternoon Tea (Dillon Corridor)

2.30 pm Science Communication and Extension Workshop (Belshaw Lecture Theatre)
4.00 pm Panel Discussion: Science Communication and Industry Advocacy

4.30 pm Conference Awards, Reflections and Final Thoughts

5.00 pm Conference Close

Conference Day 5 — Thursday 31°* October

9.00 am — FREE Science Communication Workshop (attendance requires RSVP) presented
12.30 pm by Michael Mills, aka Professor Flint (EM1, Natural Resources Building)
9.00 am — FUSCOM (Belshaw Lecture Theatre)

3.00 pm




Plenary and Keynote Speaker Biographies

lan Taylor

Dr lan Taylor has extensive experience across the cotton RD&E pipeline,
having worked as a researcher specialising in integrated weed
management before progressing to management positions within the
cotton industry’s extension program, Cottoninfo and CRDC. Prior to
being appointed Executive Director, Dr Taylor performed the role of
CRDC’s General Manager of R&D Investments for a period of five years,
overseeing CRDC'’s investment in cotton RD&E to deliver impact and
leading the development of the CRDC Strategic RD&E Plan 2018-2023.

Paxton Payton

Dr Paxton Payton is a plant physiologist with a PhD in Biology from Texas
Tech University. He joined the USDA-ARS Cropping Systems Research
Lab in 2002 and is an Adjunct Professor in the Departments of Biology
and Plant and Soil Sciences at Texas Tech. His primary research is aimed
at understanding molecular and physiological factors that influence
abiotic stress tolerance. Of particular interest is how plants acclimate to
drought and temperature stress and the development of crop
management tools that allow growers to monitor stress and take
advantage of plant acclimation responses to maximise yields with
limited inputs.

Guna Nachimuthu

Dr Guna Nachimuthu is a Research Scientist at NSW DPI, Narrabri. He
graduated with a Bachelor of Science and Master of Science in
Agriculture (Soil Science and Agricultural Chemistry) from Tamil Nadu
Agricultural University, India. Guna’s PhD from the University of New
England quantified the P contribution of legume residues to subsequent
corn. Guna leads a project that aims to minimise yield variability in
cotton, and is involved in a range of projects encompassing soil
productivity and sustainability in a cropping systems context. He was
awarded the 2017 AACS Early Career Scientist Award.

Mike Logan

Mike Logan is the Director of the Oakville Pastoral Co Pty Ltd, the first
company in the world to achieve ISO 14001 (Environmental
Management Systems) certification back in 1997. Mike has extensive
knowledge of both agricultural and environmental R&D. He was
Chairman of the CRDC Board (2007-2013), CEO of Dairy Connect Ltd
(2012-2016), Director of the Peter Cullen Trust (2008—2012), Director
and Deputy Chairman of the CRC for Irrigation Futures (2003—-2008),
Chairman of the National Program for Sustainable Irrigation (2001-
2004), Director of Land and Water Australia (1995-2001 and Director of
the Australian Rural Leadership Foundation (1993-1997).
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Allan Williams

Allan Williams has worked in the Australian and international cotton
industries for the last 25 years. Before joining CRDC, Allan’s roles
included Senior Agronomic Advisor for the global Better Cotton
Initiative, the Executive Officer for the ACGRA, the Executive Officer
for Cotton Consultants Australia, and a lawyer for the firm
Mallesons Stephen Jaques. During his time with ACGRA, Allan was
responsible for the development of the BMP Program - the
predecessor to myBMP. Since 2006, Allan has also held the position
of Chair of the International Cotton Advisory Committee’s (ICAC'’s)
Expert Panel on the Social, Economic and Environmental
Performance of Cotton.

Rhiannon Smith

Dr Rhiannon Smith completed a B. Nat Res at the University of New
England, with her Honours project supported by a Cotton CRC
summer scholarship investigating biodiversity associated with tree
plantings on cotton farms. She then completed a PhD examining
ecosystem services provided by native vegetation, including
biodiversity conservation, carbon sequestration and erosion
mitigation. Post-PhD, Rhiannon has investigated ecosystem service
provision across the cotton industry, management of riparian zones
to improve ecosystem health and function, and is currently exploring
the use of new technologies such as drones to achieve cost-effective
broadacre revegetation on cotton farms.

Rick Horbury

Rick joined Bayer CropScience in 2007, first with the Development
team specialising in pre and post-emergent herbicides. Rick then
moved into a technical field extension role working with growers,
industry and researchers through trials and demonstrations across
Western Australia demonstrating a range of herbicide, fungicide and
insecticide innovations. Rick has moved out of a field trial role and
has been guiding the Bayer Market Development trials team in
Broadacre, cotton and horticulture. With Bayer and Monsanto
coming together Rick now leads a team of 16 across Australia and
New Zealand including the Locharba research station at Narrabri,
bringing new cotton traits and crop protection products to market.

Gupta Vadakattu

Dr Gupta Vadakattu joined CSIRO in Canberra in 1989 following his
PhD and postdoc studies at University of Saskatchewan in Canada. He
worked with the CRC for Soil and Land Management (1993-98) on
microbial-protozoan interactions and their effects on microbial
diversity and biological functions and showed the significance of
maintaining resilient biological functions including N supply and
disease suppression in Mallee soils for sustainable production and
environmental health. His research elucidated the exposure
pathways for Bt-proteins with soil biota and contributed scientific
evidence to the debate on benefits and risks from GM plants in
Australian agriculture.
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Hazel Parry

Dr Hazel Parry graduated from the University of Cambridge (BA Hons)
and the University of Leeds (PhD) in the UK, studying Geography. She
joined CSIRO in 2009, arriving as a postdoc and continuing her career
with CSIRO to become a senior research scientist based in
Brisbane. Her research seeks to gain knowledge on agricultural
landscape features and environmental drivers that increase insect
pest and disease vector outbreak risk, in relation to population
dynamics and dispersal behaviours. This knowledge supports more
cost-effective and efficient use of a range of insect pest management
technologies: from pesticide to Bt and biocontrol.

Allison McCarthy

Dr Alison McCarthy is a Senior Research Fellow in mechatronic and
irrigation engineering within the Centre for Agricultural Engineering
at the USQ in Toowoomba. Her key research interests are improving
water productivity using real-time, automated irrigation informed by
sensors and data analytics, and reducing labour in crop scouting using
crop monitoring machine vision systems. Alison was a co-recipient of
the 2018 CSD Researcher of the Year Award, and received a 2015
Young Tall Poppy Queensland Award, two 2014 Science and
Innovation Awards for Young People in Agriculture, Fisheries and
Forestry, and a 2014 DSITI Early-Career Accelerate Fellowship.

Stuart Gordon

Dr Stuart Gordon is a Principal Research Scientist in CSIRO Agriculture
and Food’s Systems Program where he leads CSIRO’s Advanced
Natural Fibre Team. He holds wool and cotton classing certificates, a
bachelor degree in Agricultural Science and a PhD from La Trobe
University. He is also a graduate of the Australian Institute of
Company Directors. Stuart has been involved in natural fibre
research, manufacture and management for more than 25 years. He
currently leads projects in fibre metrology, post-harvest processing
and product development. He has been active in raising the profile of
industrial hemp production and processing.

Rose Brodrick

Dr Rose Brodrick’s research is focused on developing new
technologies and integrated digital systems for the agricultural
industry to improve farm productivity. Dr Brodrick has 19 years’
experience working with irrigators (cotton, tomatoes, sugarcane) to
develop management solutions in irrigated agriculture. Her research
into crop physiology and agronomy has led to changes in production
practices within the Australian Cotton Industry. Rose is currently a
leader of the CSIRO’s WaterWise Project that brings together a multi-
disciplinary team that are developing digital solutions for precision
irrigation in high value crops as part of the CSIRO’s Digiscape Future
Science Platform.
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Warwick Stiller

Dr Warwick Stiller joined the CSIRO cotton breeding team in 1995 to
do a PhD examining how to breed more water-use efficient cotton.
Warwick has lead CSIRO’s Cotton Breeding program since 2013 and
delivered new varieties for all production systems and regions in
Australia with higher yield, better disease resistance and fibre
properties sought by spinners. His collaborative research efforts have
seen Warwick investigate modern molecular tools for speeding up
breeding and selection, collecting exotic cotton germplasm to ensure
genetic diversity in breeding and discovering new sources of
resistance to a range of important diseases.

Duy Le

Dr Duy Le completed his PhD, partly supported by the ginger industry,
at the University of Queensland (UQ) in 2016 and followed by a year
postdoc at UQ with support from the avocado industry. Duy joined
NSW DPI in July 2017 as a cotton pathologist and currently
coordinates a CRDC funded project to investigate novel solutions,
including chemical and biological approaches, to manage some of the
major disease of cotton such as Black root rot and Alternaria leaf
spot. In addition to this project, he is involved in the National Disease
Survey project led by DAF and with support from both these projects,
coordinates a free diagnostic service for the cotton industry in NSW.

Katie Broughton

During her B. Agricultural Science at the University of Sydney, Dr Katie
Broughton undertook a Cotton CRC Summer Scholarship Project with
Dr Mary Whitehouse (CSIRO) researching the behaviour of mirids in
response to their predators. She was then awarded a Cotton CRC
Honours Scholarship Project with Dr Nilantha Hulugalle (NSW DPI)
investigating root growth and turnover in Bt and non-Bt cotton. Katie
completed a PhD on the integrated effects of warmer temperature
and elevated CO; on early growth and physiology of cotton. Post-
PhD, Katie has investigated the season-long effects of climate change
on cotton growth and physiology, and is currently exploring
management strategies for cotton grown in high input, high yielding
cotton systems, to better understand the impact of a changing
climate on the Australian Cotton Industry.

Mick Rose

Dr Mick Rose is interested in the interactions between plants,
microorganisms and their environment, and how agronomic
practices influence these interactions. Mick undertook his PhD at the
University of Sydney through a Cotton CRC scholarship, exploring the
role of wetland plants and microorganisms in improving water quality
on cotton farms. Mick has since conducted research on plant growth-
promoting biofertilisers in Vietnam, abiotic stress tolerance in rice in
Japan and organic amendments for soil health and plant productivity
in Victoria, Australia. Mick now works as a Research Scientist with
NSW DPI, Wollongbar, on projects researching the impacts of
pesticides on soil biology, crop health and the wider environment.
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Workshop Presenter Biographies

Annette Stevenson

Annette Stevenson is Manager of UNE Student Counselling and
Psychological Services (CAPS) which comprises a team of five other
registered psychologists. Annette has been with CAPS since 1992 and
became full time in 2004. She came to that role having coordinated
the Armidale Sexual Assault Service for three years in the early 90’s.
Annette was also a supervisor within the former Armidale Child
Sexual Assault Service for over ten years. She was Secretary of the
Armidale Women’s Shelter Management Committee for six years
until the end of 2015. Prior to her work as a practicing psychologist,
Annette worked in research, primarily in the road safety area with
human factors psychologists and traffic engineers.

Gwen Shumack

Gwen Shumack has worked as a psychologist within UNE Student
Counselling and Psychological Services (CAPS) for three years.
Previously she worked as a psychologist for FaCS for nearly six years
and worked with children and young people, foster carers, parents
and prepared reports for the Children’s Court. She covered rural and
remote areas from Inverell, Moree, Glen Innes, Tenterfield and
Tamworth. Since October 2018, Gwen has been accredited to deliver
animal assisted therapy with her psychotherapy dog, Percy. This
work involves using the human animal bond to develop emotional
resilience, behavioural activation and relationship skills.

Mary O’Brien

Mary O’Brien was raised on the land and understands the diverse
challenges faced by the rural sector. Since 1992, Mary has lived in
the Darling Downs region of Queensland, where she has gained an
in-depth knowledge of the local farming systems and built extensive
networks throughout the Australian agricultural sector. Mary has
worked in chemical use and best practice across most Queensland
and New South Wales and with a range of agricultural industries.
These include row cropping, horticulture, intensive animals, grazing,
apiaries, viticulture, and aquaculture. Mary now works as a private
consultant conducting spray application and drift management
workshops around Australia. Mary is a myBMP accredited advisor.

Michael Mills/Professor Flint

Michael Mills is an award winning science communicator, writer,
producer, and performer. He regularly produces experiences for
cultural institutions, engaging communicates with the science and
stories of their collections. As singing palaeontologist, Professor Flint,
Michael has become a favourite in many Museums around Australia
whenever there are stories to be told about the prehistoric past.
Michael has written more than 50 shows and performed to hundreds
of thousands of young people and adults over more than 20 years.
He has worked in radio, wrote and performed the songs for the final
year of Chanel 7’s “The Book Place”, and in recent years, has become
a regular presenter at conferences.
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Communicating Good Science Workshop (Thursday 31 October)

@Ouee upon a time...

Fi
M Tired af telling the same, baring stary? W1 Having trouble developing yourstory? Q\
M Wanting to find exciting ways to engage with your audience? e

M Are vou a HOR student, ECR or science communicatio Q. 2 @
enthusiast? é
, v
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o

presenting Michael Mills aka ‘Professor FIint’f > & “‘ t

Australia’s singing Palaeontologist & Science Communicator! “ :

Date: Thursday, October 31% 2019 0 Y
‘_} ‘ .

Time: 9am to 12.30pm
Venue: UNE Campus, EM1, W55

Register at:
Hittps: //wwweventbrite.com.au/e/hdr-ecr-

communications-workshop-with-michael-mills-tickets-
52615857716

This workshop will cover:

¥ Michael's journey as a science communicator ‘9. 7 % @. g
¥ Creating a story from data = ! o= |
¥ Key concepts in framing narratives and the - \ 1"\ : \

forms these narratives can take ‘\‘-

¥ Morning tea provided

¥ Cognitive bias 0‘9 \ P _

This event Is courtesy of: /’

WISTRAY, - = \
&q 44«0 ¥ ‘ - 0
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’?(‘H CON(J’:?‘ Bus nessand Law
Graduate Research Schonl X X X i
For further information, contact Kathering Polain (kpolain 2 @une edu.ay
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Information for Presenters
1. The presentation screen resolution is 16:9 (widescreen)

2. We will use Windows PCs, not Mac for presentations. Please be prepared if you use a Mac.
Personal computers cannot be used for presentations.

3. Presentations must be loaded at the speakers’ desk at least 2 hours prior to the session
commencing.

4. Session Chairs will strictly adhere to the following presentation times:

- Plenary and keynote presentations are 30 minutes (20-25 minutes speaking, 5-10
minutes questions and changeover)

- 15 min presentations are 15 minutes (12 minutes speaking, 3 minutes questions and
changeover)

- 5 minute presentations are strictly 3 minutes, with 2 minutes questions and changeover.

The speakers’ desk will be located in Lecture Theatre 2 (next door to LT3). Please introduce yourself
to your relevant Chair before the commencement of the session.

General information

The 2019 Australian Cotton Research Conference is being hosted by the University of New England
(UNE). UNE offers more than 200 courses at undergraduate, postgraduate coursework and higher
degree research levels with options to study online or on campus.

Conference sessions will be held in the Belshaw Lecture Theatre, Dillon Lecture Theatre and Lecture
Theatre 3 on campus. The registration desk is located in the Belshaw Corridor.

Armidale, a leader in education and agricultural research, is situated in the heart of the New England
Tablelands in northern New South Wales. A city of historical significance, Armidale boasts many fine
architectural landmarks, including magnificent cathedrals, churches and buildings, complemented by
colourful pubs, restaurants, coffee shops, bookshops and quality gift and clothing shops, clustered
around the central mall.

Armidale is famous for its cosmopolitan atmosphere, and atmosphere that provides for a diverse and
distinctive lifestyle and recreational opportunities.

Located 1000 m above sea level in northern New South Wales, and within comfortable driving distance
of Sydney and Brisbane, Armidale summers are mild to warm, while winters are cool and crisp. The
annual rainfall of 800 mm is evenly spread between summer and winter, and the temperate tablelands
environment is predominantly dedicated to livestock grazing of native and sown pastures, with
extensive native woodlands and forest, and World Heritage and wilderness national parks along the
Great Eastern Escarpment within a half an hour to an hour’s drive.

Tourist Information

The Tourism Information Centre is located at 82 Marsh Street, Armidale: 6770 3888.
http://www.armidaletourism.com.au
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Transport and Car Parking

With the exception of university accommodation, there are no motels within easy strolling distance
of the venue.

Car parking at University of New England has a daily cost. However, this cost has been waived if you
park in the Western carpark (see previous map). The Western carpark is at the western end of the
campus, beyond Agronomy (W23). Signs will be evident around the campus for the duration of the
conference. Once in the carpark, it is a short 5 minute walk back to the conference location —in W040
and WO042. These buildings are at the end of the short run road.

If you park in the carpark near the conference location and do not buy a ticket you are likely to be
booked and fined. In order to avoid the $120 fine, either please buy a parking ticket or use the free
Western carpark.

We would like to encourage people to car pool where possible. A bus will be provided that will offer a
limited (20-30 seats) pickup around town. Please consult the registration desk for more details and to
book a seat on this service.

A bus service runs between the UNE campus, colleges and the town centre at approximately 15 min
intervals during the day, with pick up points located on the campus ring road. View Edwards’ public
bus service schedules at: https://www.edwardscoaches.com.au/timetables.html

Armidale Taxis can be contacted on 131 008 or 6771 1455.

Emergency Situations

UNE Safety and Security: 6773 2099

New England Ambulance Service: 6771 1710
Armidale Fire Station: 6771 5076

Armidale Police Station: 6771 5076

Banks and ATMs

Major banks are located in the town centre, while an atm is located in the northeast quadrant of the
campus (near the UNElife café).

SportUNE

Delegates will be granted access to SportUNE facilities (https://sportune.com.au/) during the
conference. Please enquire at the Registration Desk should you require access.
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UNE Campus Map

Note, there are cafés at W077, Booloominbah and C018 (see star symbols below)

Free Car
Parking
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and
Rego Desk
g "

Devil’s
Advocate



18

Abstracts

Presenter Title Page

Karrar Al-Hajiya Effect of nearby woody vegetation and contrasting insecticide regimes 22
on invertebrates in irrigated cotton crops

Md Asaduzzaman Fate of glyphosate resistant Echinochloa colona in the presence and 22
absence of glyphosate: toward more understanding of herbicide
resistance

Jon Baird Physiological response of cotton to nitrogen and irrigation management 23
strategies

Michael Bange Predicting Micronaire Accounting for Integrated Effects of Environment 23
and Crop Growth

Lisa Bird Fitness, stability and diversity of indoxacarb resistance in Australian 24
Helicoverpa armigera

James Brinkhoff Soil water potential forecasting for cotton irrigation decision support 24

Katie Broughton Climate change, climate variability, and extreme weather events! How 25
might these impact Australian cotton systems?

Graham W. Charles A Weed “What, Where, How and Why” the new Noogoora burr story 25
for cotton

Peng Chee Addressing Cotton Blue Disease in the US 26

Warren C. Conaty World leading yield progress: how the breeders did it 26

Ben Crawley Benchmarking water productivity in the cotton industry - The process 27
and 2017/2018 results

Alice Del Socorro Magnet® and related formulations as repellents for honey bees 27

Will Dodge Photogrammetric Yield Estimation in Cotton with UAS 28

Patrick Filippi Mapping the depth to a soil sodicity constraint, a useful tool for 28
understanding cotton yield variability

Patrick Filippi Using multi-layered, multi-farm datasets to forecast yield, identify yield 29
gaps, and understand causes of variability in cotton

Bob Ford Tackling Verticillium Wilt from a Management Perspective 29

Demi Gamble Future-proofing cotton production by building resilient photosynthetic 30
pathways

Olga Gavrilenko Exploring nanofibrous coating on cotton fabric for versatile protection 30
and dynamic comfort

Stuart Gordon Glycine as a bio-friendly mercerizing agent for cotton? 31

Stuart Gordon and Rose KEYNOTE: A comparative analysis of cotton and hemp production in 31

Brodrick Australia

Peter Gregg Honey bees and cotton 32

Aphrika Gregson Colletotrichum truncatum, a new causal agent associated with cotton 32
boll rot in Australia

Brendan Griffiths Spatial and temporal visualisation of constraints of cotton root 33
development in irrigated cotton in eastern Australia

Paul Grundy Quantifying radiation constraints for high yielding cotton production in 33
tropical environments

Si Yang Han A novel approach to monitor soil moisture in an irrigated cotton system 34

Simone Heimoana The relationships between cotton colour grade, yarn quality and fabric 34
dyability

Greg Holt Plastic Contamination Detection and Removal in Seed Cotton: Lab and 35
Field Results

Jamie Hopkinson Insecticide resistance status of Bemisia tabaci MEAM1 (Hemiptera: 35
Aleyrodidae) in Australian cotton production valleys

Rick Horbury KEYNOTE: Using innovation to manage difficult to control weeds in the 36
Australian cotton system

Pat Hulme Mapping the spatial extent of soil constraints at the farm-scale 36




19
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Effect of nearby woody vegetation and contrasting insecticide regimes on invertebrates in
irrigated cotton crops

Karrar Al-Hajiya, Nick Reid, Rhiannon Smith, and Nancy A. Schellhorn

Farm and landscape management is important for achieving optimum benefits from biological
control and sustainable pest control in intensive cropping systems. Despite some research has been
conducted on pest and beneficial interactions in landscape context, landscape context has been
assumed capable of reducing pest outbreaks in monocultures. However, landscape context and
farming practices are recognised as having a major impact on pest and beneficial invertebrate
abundance. To investigate such regulation, we sampled the major pest and beneficial invertebrate
taxa in different habitats (river red gum and poplar box woodland, weedy grassland, irrigated cotton
and refuge crops) with cotton crops stratified by the distance to and amount of nearby woody
native vegetation. We also sampled two different types of farm that varied in their approach to the
use of insecticide to control pest invertebrates in crops (low-insecticide management vs
conventional management reliant on insecticide). Crops with a high amount of woody native
vegetation nearby on low-insecticide managed farms exhibited lower pest abundance, higher
beneficial invertebrate abundance and higher cotton yield than crops with less amount of woody
native vegetation nearby on conventionally managed farms. In conclusion, maintenance of woody
native vegetation near cotton crops combined with minimal use of insecticides offers real prospects
for more sustainable, environmentally and economically acceptable in irrigated cotton crops.

Fate of glyphosate resistant Echinochloa colona in the presence and absence of glyphosate:
toward more understanding of herbicide resistance

Md Asaduzzaman

Weed resistance to glyphosate is now a reality in the Australian cotton cropping system. Best
management practices including knowledge about biology, ecology and the fate or fitness of
suspected weed species can help towards overcoming herbicide resistance. This study identified
phenotypic (susceptible S versus resistant R) lines (2B21-R, 2B21-S, 2B37-R and 2B37-S) from two
glyphosate resistant populations (2B21 and 2B37) and evaluated their fitness for glyphosate. Three
years of consecutive study revealed that glyphosate rates calculated to cause a 50% (ED50) plant
mortality for the four phenotypes of two populations of E. colona are 1190, 250, 3900 and 217 g a.i.
ha of glyphosate for 2B21-R, 2B21-S, 2B37-R and 2B37-S respectively. There was a stimulation of
biomass production in both S phenotypes and biomass accumulated was more for both S
phenotypes than their R phenotypes due to the application of lower doses (34 and 100 g a.i. ha)
of glyphosate. The plants from R lines generated 30% and 37% fewer spikes than S plants in the
absence or low doses (0 to 67.5 g a.i. ha?) of glyphosate and there was no spike formation in both
S phenotypes after herbicide dose 540 g a.i. ha™. Both R phenotypes produced more spikes than S
phenotypes at increased rates of glyphosate. The R lines produced double the number of seeds at
each dose of glyphosate compared to the S phenotypes. These differences were significant,
indicating that there is no cost of glyphosate resistance for spike production in the presence of
glyphosate. The results of this study reveal that glyphosate resistant plants of E. colona grass will
be less fit than susceptible plants (from same population) in the absence of glyphosate, additionally
in the absence of glyphosate backward selection can occur. But in presence of glyphosate R plants
may eventually dominate in the field.
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Physiological response of cotton to nitrogen and irrigation management strategies

Jon Baird, Graeme Schwenke, Gunasekhar Nachimuthu, Ben Macdonald

Cotton productivity (lint and seed yield) has continued to improve in Australia over the last 40 years
with benefits to the efficiency of water and nutrient use. However, recent industry trends show that
yield improvement is not proportionate with the increasing nitrogen (N) application rate (industry
mean = 335 kg N/ha (2018 CRDC Growers Survey) and the intensive irrigation management
strategies. The balance between water and N availability on cotton growth dynamics is not well
understood, as an excess or deficiency of either input can influence the impact of the other.
Field investigations located within the Namoi Valley (Myall Vale, NSW) were conducted with various
applications of N fertiliser and irrigation water in 2016—17 and 2017-18 cotton seasons. Fertiliser N
rates included nil N, a budgeted optimum rate and a high rate (industry average). Application timing
included 100% pre-plant, 100% in-crop and several pre-plant: in-crop ratios in between. Irrigation
frequency was scheduled using soil water deficits of 50 mm and 70 mm from plant available water
capacity (220 mm to 120 cm depth).

The high N fertiliser rates strongly influenced most of the measured plant growth parameters in
both growing seasons, but not lint yields. High N application rates increased vegetative growth and
biomass (shoot) production. The greater vegetative growth during the early fruiting stages led to
reduced fruit retention on the lower branches. In 2016—-17, plant height and node numbers were
higher within the 50 mm deficit, high N application rate and earlier N timing treatments. Although
there was no effect on total bolls, suggesting a higher percentage of fruit loss. Subsequently lint
yields were unaffected.

Predicting Micronaire Accounting for Integrated Effects of Environment and Crop Growth

Michael Bange, Robert Long, Sarah Caton, and Nicolas Finger

Cotton fibre micronaire is an indirect measure of fibre linear density and maturity. Factors affecting
supply and partitioning of assimilates to fruit affect micronaire. High micronaire occurs when there
is an excess of assimilates due to good growing conditions and/or fruit number is low. Conversely
low micronaire occurs when growing conditions are poor and/or fruit number is high. Little research
has been conducted attempting to develop an integrated understanding at a canopy level of
combinations of some of these impacts on micronaire. A range of field experiments were
established to generate variability in measured micronaire for predictive function development
(range 3.5 to 5.0). These experiments had treatments that: varied growing conditions of the cotton
crop through changes in planting time; manipulated crop canopy size through use of plant growth
regulators or the removal of plant terminal prior to flowering; and changed the demand by the fruit
by manually removing a proportion of fruit from the plant. The ability of these functions were also
tested against independent data gained from similar experiments conducted in subsequent years.
A function that accounted for temperature effects during boll filling, leaf area index at flowering,
and using final boll size was able to predict micronaire well (R? = 0.81) over existing prediction
functions using temperature during boll filling alone (R? = 0.21). Independent validation of function
was also able to predict micronaire well (R? = 0.62) for the predicted versus actual response. Using
these functions the ability to predict micronaire could be used to refine management decisions to
improve fibre quality or assist in its management at harvest. Additionally these functions are ideally
suited to crop measurements taken with remote and proximal sensing technologies to improve
precision of prediction.
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Fitness, stability and diversity of indoxacarb resistance in Australian Helicoverpa armigera

Lisa Bird, Linda Drynan and Paul Walker

F2 screening has increased capacity to detect low frequency resistance and resulted in the first case
of genetic indoxacarb resistance isolated from field H. armigera in Australia. Quantitative genetic
analysis showed 200-fold resistance was conferred by an autosomal, partially dominant (DLC=0.75)
genetic factor. Inhibition studies concluded a metabolic mechanism later confirmed in genotype-
by-sequencing analysis and was found to be associated with the CYP6AE gene cluster that encodes
cytochrome P450 enzymes.

Fitness costs can be important for influencing resistance development. In early-stage resistance
non-recessive costs expressed in rs individuals are more effective than recessive costs expressed
only in relatively rare rr individuals. In the absence of insecticides non-recessive costs confer higher
fitness in ss compared with rs, which selects strongly against resistance.

Relative fitness of near-isogenic resistant, susceptible and F1 hybrid strains was determined from
life-history trait analyses. There were no major costs associated with survival, development or
female reproductive potential in resistant strains. Although reproductive capacity was reduced in
resistant males, resistance was stable for six generations in the absence of selection. A 52%
reduction in survival and reduced male pupal size in resistant insects following simulated diapause
suggests reduced physiological capability of indoxacarb resistant H. armigera to withstand
overwintering conditions, highlighting the importance of resistance management in regions where
diapause doesn’t occur.

A second unique indoxacarb resistant strain (UN1U3-10) was isolated in 2017. It demonstrated
>700-fold resistance and high genetic dominance (DLC = 0.9) indicating indoxacarb resistance is
genetically diverse in Australian H. armigera.

Soil water potential forecasting for cotton irrigation decision support

James Brinkhoff, John Hornbuckle, Carlos Ballester-Lurbe

We studied techniques to forecast soil water tension for cotton irrigation recommendation using
in-field sensors, weather station data and remote sensing. Soil water tension is an attractive soil
moisture alternative metric to the metric commonly used in cotton operations, volumetric water
content. The sensors indicate the pressure plants need to apply to extract water from the soil, and
does not need calibration in different soil types. Sensor and weather data was collected using our
WiField nodes, and transmitted to a database on Google Cloud Platform (GCP). A number of learning
methods (Lasso linear regression with regularisation, decision trees, random forest and support
vector machine) were trialled to model soil water tension from past sensor values and crop
evapotranspiration (computed from weather data derived reference evapotranspiration and
remote sensed normalised difference vegetation index, NDVI). A model for each sensor location
was continuously updated with new sensor data through the season, and the resulting model
combined with automatically obtained weather forecast data to predict future soil water tension.
The study was carried out on a cotton farm in 2018-2019, with the wireless soil moisture monitoring
equipment deployed across five plots. An online irrigation dashboard was created showing previous
and forecast soil moisture conditions, along with weather and NDVI. This provided growers and
agronomists with an easy to use tool to guide decisions on water needs in the coming 7 days, taking
into account current soil moisture conditions, per-plot cotton plant vigour and coming weather
conditions.
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KEYNOTE: Climate change, climate variability, and extreme weather events! How might these
impact Australian cotton systems?

Katie Broughton, Michael Bange, Paxton Payton, David Tissue

Climate change may have significant impacts on the physiology and yield of cotton. Understanding
the implications of integrated environmental impacts on Australian cotton systems is critical for
developing management solutions that confer resilience to stress induced by climate change.
Australian cotton systems are characterised by high input/high yielding intensively managed
systems which may be strongly affected by highly variable and extreme climates. This study
combined (1) an analysis of temperature trends throughout key Australian cotton regions, and (2)
an investigation into the integrated effect of warmer temperature and elevated [CO;] on physiology
and growth of cotton grown in high-input field conditions. From 1957 to 2017, there was an
increased accumulation of day degrees across important cotton regions, indicating long season
temperature effects. Field studies found that cotton grown at warmer temperatures had greater
vegetative-to-fruit biomass ratios than controls, but total biomass production did not differ. Thus,
climate change will potentially cause significant rank growth, resulting in less yield and reduced
water use efficiency. We are investigating whether the current recommendation for growth
regulators to control excessive vegetative growth requires modification for future climates, and
whether cultivars vary in response to these altered climatic scenarios.

A Weed “What, Where, How and Why” the new Noogoora burr story for cotton

Graham W. Charles, Stephen B. Johnson, James P. Hereward, David Gopurenko, Bruce A. Auld,
Heather E. Smith, Karen A. Kirkby and Toni A. Chapman

The Noogoora burr complex (Xanthium sp.) are major summer-growing annual weeds of cropping
and pastures in Australia and the US. In Australia four species are recognised in the complex. In a 2-
year study we collected burrs from 115 populations from 82 sites in main-land Australia, showing
that the distribution of these burrs has changed markedly since the previous survey in the 1990s.
Using barcoding and next-generation sequencing, we were able to identify two genetically different
clusters amongst the specimens, possibly two species, not the four species previously recognised,
with strong evidence of hybridisation between the clusters. We were able to demonstrate a
bioherbicide, using spores of Alternaria zinniae in a complex emulsion, was effective in controlling
all types of this weed. We further examined the status of Noogoora burr as a host of the pathogen
that causes Verticillium wilt in cotton, and found that all species were Vertilillium hosts, often with
multiple wilt pathotypes identified in a single burr. In related research, we determined that high
yielding cotton crops are very sensitive to competition from large weeds, such as Noogoora burr,
with full season competition from even 1 burr plant per m of crop row able to reduce cotton yields
by 89%. At 1 weed m™, the critical period for controlling these large weeds in cotton extends from
crop emergence through to mid-season (836 degree days), much longer than has been previously
reported.
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Addressing Cotton Blue Disease in the US

Jenny Clement Koebernick, Peng Chee and Don Jones

Cotton leaf roll drawf virus (CLRDV), which cause the cotton blue disease (CBD), is regarded as the
second most damaging virus disease to cotton production worldwide, capable of reducing yield by
up to 80-90% on susceptible varieties in Argentina and Brazil where this disease is endemic in
cotton. The recent discovery of CLRDV in Alabama, Georgia, Florida and South Carolina is causing
great concern because this virus has the potential to severely damage the 2.5 million acres of cotton
typically planted each year across the Southeastern US with an estimated farm gate value of $1.6
billion dollars. The isolates of CLRDV collected in Alabama and Georgia generally are closely related
but not identical to the atypical CLRDV isolates reported from South America. Collaborative efforts
across disciplines and across states are imperative to reducing the grower’s risks. In this
presentation, we will show the symptomology of diseased cotton plants observed in 2018-19 and
provide an overview of the current research efforts on breeding, entomology and virus projects that
ultimately will lead to an intrinsic solution to manage this new disease.

World leading yield progress: how the breeders did it

Warren C. Conaty and Greg A. Constable

Globally the Australian cotton industry enjoys some of the highest lint yields. Underpinning these
impressive yields is the development of superior varieties, matched with grower management. The
aim of this research is twofold: 1) to use direct cultivar comparison to assess the rate of genetic gain
in the CSIRO cotton breeding program, and 2) to understand how factors within a conceptual yield
development framework relate to yield progress. Using comprehensive field experiments, yield
progress of 16.1 kg lint ha™ y'! was observed across ten conventional cultivars released between
1968 and 2012. This study identified that selection pressure on vyield, fibre quality and disease
resistance has also resulted in improvements in total dry matter (TDM), harvest index (Hl), lint
percentage and carbon assimilation. While gains have been made in these four parameters,
improvements in lint yield have largely been driven by altering HI through increasing lint
percentage. It is unlikely that further increase in lint percentage is possible due to the associations
with small seed size and low seedling vigour. Future gains in lint yield will require the concurrent
maintenance of harvest index while producing larger plants with more fruiting branches that
capture more incident radiation with increased efficiency. This may require a longer fruiting period.
As the collection of phenotype data such as biomass, boll number, boll size and radiation use
efficiency at the scale required in a commercial breeding program is largely aspirational, we
conclude in the short-term that improvements may be achieved through continuing direct selection
foryield. Future efforts should be placed in increasing early season growth rates, and in the longer-
term enhancing carbon assimilation rates. Importantly, due to associations between traits and the
effects of trade-offs between functional components, factors must be considered in a whole crop
framework and not in isolation.
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Benchmarking water productivity in the cotton industry - The process and 2017/2018 results

Ben Crawley, Daowei Sun, Peter Regan, Jasim Uddin, Robert Hoogers, lain Hume, David Perovic

Water is a vital input for cotton production, and one that is ever scarcer given the on-going drought
conditions experienced in Australia. Given the challenges around water, Australian cotton growers
have continually looked for ways to save water and to become more efficient and more productive
with water, through improving conveyance, storage and irrigation systems, and improving
agronomic practices. The Benchmarking water use efficiency in the Australian cotton industry
project (DAN1505) led by NSW DPI has aimed to quantitatively measure water productivity across
the Australian cotton industry and to monitor improvements over time. Here we provide (1) an
update of the latest water productivity numbers, (2) give an overview of the methods we utilize to
ensure the accuracy and robustness of these data, and finally (3) outline how we are streamlining
data collection to increase the frequency of monitoring and turn-around and impact of results in
the future.

Magnet® and related formulations as repellents for honey bees

Alice Del Socorro and Peter Gregg

Magnet® is an attract-and-kill technology developed in successive Cotton CRCs for management of
adult Helicoverpa spp. in cotton. Following reductions in the market for the product due to adoption
of transgenic cotton, we investigated its potential for use against diamondback moth in canola.
Since canola is a favoured resource for beekeepers, it was necessary to examine its impact on bees.
Rather than attracting bees, we found it to be highly repellent. We have since investigated the
reasons for this effect. Canola oil, which is used to dissolve the plant volatile chemicals which attract
Helicoverpa spp., is a powerful feeding deterrent for bees. When combined in formulations with a
signal such as one of the plant volatile components of Magnet® it invokes a strong aversive learning
response in bees, which might be exploited to deter bees from foraging in insecticide-treated crops.
Other volatiles can be used for the same effect, including bee alarm pheromones. We will discuss
what needs to be done to make this technology useful for protecting bees from insecticides in the
field.
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Photogrammetric Yield Estimation in Cotton with UAS

Will Dodge, Andrew Young, Paxton Payton, James Mahan

Photogrammetry, in its simplest form, is the practice measuring objects in photographs. The
American Society for Photogrammetry and Remote Sensing, defines photogrammetry as “the art,
science and technology of obtaining reliable information about physical objects and the
environment through the process of recording, measuring, and interpreting photographic images
and patterns of electromagnetic radiant imagery and other phenomena”. Modern consumer grade
UAS hardware and contemporary open source software packages make UAS based
photogrammetry cheap and widely accessible. Push button systems allow users to collect image
data with little effort. Currently the greatest challenge for anyone interested in operating a UAS is
the licensing process itself, the actual operation of such devices is trivial. This research examines
the potential for photogrammetric yield estimates in cotton as well as a generalized yield estimation
model from image data gathered with an UAS. The yield estimation technique described is non-
destructive and can provide yield information at a per-plant level of spatial granularity. The
methodology, model development, and testing will be discussed.

Mapping the depth to a soil sodicity constraint, a useful tool for understanding cotton yield
variability

Patrick Filippi, Thomas Bishop and Edward Jones

The soils of the cotton-growing valleys have characteristics that make them desirable for cropping,
but soil constraints are still an issue. The most common constraint is high subsoil sodicity, which
decreases the amount of water and nutrients accessible by crops, reducing yield. The depth at
which a soil constraint is reached is important information for growers, but is difficult to measure
or predict spatially. Typical digital soil mapping (DSM) studies create maps of soil properties at
several depth increments of the profile, but this is too much information to easily make a
management decision. A single map of the depth at which that constraint is reached would be
invaluable. This would assist in identifying areas where rooting depth is inhibited, and help growers
implement management to either rectify the issue or alter inputs according to the constrained
potential. This study mapped the depth to a soil sodicity constraint across the whole Namoi
Catchment to a 1 cm vertical resolution to 100 cm depth, and a 30 m horizontal resolution. Soil data
consisted of 5624 samples from 1801 sites, and was obtained from a large public database, regional
surveys, and farmers. The covariates for modelling included satellite imagery, terrain attributes,
gamma radiometrics, and land use. Equal-area quadratic smoothing splines were used to resample
vertical soil profile data, and a random forest (RF) model was used to produce the depth-to-soil
sodicity constraint map. Different sodicity constraint thresholds of 6%, 10% and 15% were explored.
The RF model was accurate, with a Lin’s Concordance Correlation Coefficient (LCCC) of 0.58 when
testing with 10-fold (leave-whole-site out) validation. The produced constraint map was analysed
against cotton yield monitor data, with results showing that yield increased when a soil sodicity
constraint was deeper in the profile. The impact of the reduced rooting depth on available water
capacity (AWC), yield, and profit were also explored.
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Using multi-layered, multi-farm datasets to forecast yield, identify yield gaps, and understand
causes of variability in cotton

Patrick Filippi and Thomas Bishop

Cotton growers collect large amounts of spatial data (e.g. yield, EM surveys, management data),
and there is an increasing amount of public spatio-temporal datasets available (e.g. satellite
imagery, climate). All of these datasets represent the factors that drive yield, and are a promising
opportunity to improve the management of cotton systems. Predictive models of cotton yield can
be built when all these datasets are combined over many years and across many fields and farms.
This study uses data from a 13,000-ha cotton farm in the Gwydir. Yield monitor data was available
from 2002 to 2018, as well as proximally sensed data. This was combined with satellite imagery
(EVI), climate data (rainfall, degree days), and terrain attributes. A random forest model was used
to forecast final cotton yield from mid-season (January). Predictions were made at a range of
resolutions, from 30 m, to fields. These were independently validated by leaving out whole
fields/years. The model accuracy improved as the spatial resolution increased from a Lin’s
Concordance Correlation Coefficient (LCCC) of 0.51 and Root Mean Square Error (RMSE) of 1.60 at
30 m resolution, to a LCCC of 0.60 and RMSE of 1.38 at the field resolution. Forecasts of cotton yield
are a valuable tool for matching inputs with expected yield, as well as managing risk. These models
are also useful for identifying yield gaps and understanding the causes of yield variability. The
random forest modelling allows for not just the expected yield to be modelled, but also the upper
quantile (e.g. 95th percentile). This could be viewed as the yield potential, because given our
dataset, this is the most the yield could be. Comparing yield potential with observed yield allows
for yield gaps to be identified. This helps identify areas not reaching yield potential, and the
consistency of not reaching this over a number of seasons points to the nature of the constraint,
whether it is temporary, or permanent.

Tackling Verticillium Wilt from a Management Perspective

Bob Ford and Elsie Hudson

Verticillium Wilt has been increasing in its severity across many cotton growing regions in Australia.
There is two ways to tackle the disease, from a Research and Farm Management perspective. The
CSD extension team are concentrating their efforts on the latter in evaluating farm practices that
may help with reducing the impacts of the disease on yield and the build-up of the disease
propagules in the soil.

Results after two years of study would suggest there are correlations with previous USA studies on
plant population effects on the disease. With higher plant population having less disease incidence.
Conversely, while high Nitrogen in the trials produced high yield they also produced higher
incidence of the disease.

Further work is looking at the propagule levels in the soil and where trial treatments have been
placed in fields; to get a better and more precise understanding of the impact of the disease on
management treatments in these trials.
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Future-proofing cotton production by building resilient photosynthetic pathways

Demi Gamble, Michael Bange, Warren Conaty, David Tissue, Spencer Whitney and Robert
Sharwood

In order to sustain and improve cotton production during increasingly hot future climates, ‘future-
proofing’ cotton cultivars to tolerate extreme heat is required. One such approach that hasn’t been
exploited in cotton is the enhancement of photosynthetic performance and thermal resilience
through modification of the key photosynthetic enzyme, Rubisco. Improved thermal optima and
photosynthetic properties have been demonstrated in other crops such as wheat, rice and sorghum
to be potential solutions to overcome the negative climatic impacts on crop productivity.

Our research aims to elucidate diversity in photosynthetic performance and resilience against heat
stress between diverse species of Gossypium, and cultivars of Gossypium hirsutum. An analysis of
photosynthetic gas-exchange measurements and a range of biochemical assays to determine
Rubisco catalytic properties forms the basis of this research.

This presentation will elaborate on glasshouse experiments designed to derive the thermal optima
of various Gossypium species and interrogate species-specific responses to heatwaves. We have
uncovered significant diversity in multiple photosynthetic parameters at the leaf level and
biochemical level. This variation appears to be related to genotype and climate of origin of the
species. Determining the temperature dependency of photosynthesis for these diverse species will
aid in understanding the impact of future climate change on cotton productivity, and what
opportunities exist to modify photosynthetic performance to future-proof cotton cultivars.

Exploring nanofibrous coating on cotton fabric for versatile protection and dynamic comfort

Olga Gavrilenko

Cotton clothing is highly demanded due to the excellent comfort and serviceability of cotton fabrics.
However, cotton fabrics provide only limited protection against liquids, including water, oil and
chemicals. Using the electrospinning method, this PhD project aims to produce a versatile
protective polyurethane nanofibrous/nanoparticles coating on cotton fabrics that would not
compromise their comfort properties such as breathability, moisture management and durability.
This presentation gives an overview of the progress and a summary of the findings so far and
suggests future directions.

Firstly, the individual and cumulative effects of electrospinning parameters were examined to
produce nanofibrous/nanoparticles structures with specific morphology and to suggest a potential
functionalisation mechanism. Secondly, the functionalisation technique was developed to eliminate
water waste associated with the use of conventional coating methods by replacing them with
electrospinning, which also allowed to apply the chemicals to the outer side of the fabric and to
preserve the comfort qualities of its inner side. Thirdly, the formation of nanofibrous/nanoparticles
structures over cotton fabrics with different weave/weight was examined together with the effects
of the solvents and chemical concentrations. Finally, the protective performance, its durability to
abrasion and laundering, and the comfort properties of the produced protective
nanofibrous/nanoparticles coatings/cotton fabrics composite materials were examined,
highlighting the advantages of the method over the conventional coatings. Future directions of the
research are discussed.
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Glycine as a bio-friendly mercerizing agent for cotton?

Rechana Remadevi, Stuart Gordon, Rangam Rajkhowa and Xungai Wang

Mercerisation is an old chemical process that is used to improve the mechanical and optical
properties of cotton yarn or fabric. In mercerisation, cotton yarn or fabric is treated with a highly
concentrated sodium hydroxide solution (up to 25 w/v %), which leads to swelling of the fibre and
a change in the cellulose crystalline structure (from cellulose | to cellulose IlI). While mercerisation
has been used for a long period, the process is not routinely used because it requires specific
process machinery and the cost of the sodium hydroxide, and its disposal/neutralization. Moreover,
strong alkali conditions are not suitable for cotton-polyester blends; where the polyester is
hydrolysed by highly concentrated caustic treatment, (the ester linkages are broken. Ethane-1,2-
diol is formed together with the salt of the carboxylic acid). In our project, we have developed a
non-corrosive, amino acid (glycine) based method for treating cotton to improve the properties of
cotton. In view of this, the present work uses a greener technology to mercerise cotton. The
treatment involves applying glycine in an aqueous solution of glycine to cotton yarn wound in a dye
package. Varying the pH provides an ability to change the glycine zwitterion and the amount of
take-up by the cotton substrate. Dyeing studies showed that glycine treatment was beneficial for
improved dye uptake. This increased dye uptake could be due to the ionic charge effect brought to
the cotton cellulose by the glycine interaction. Furthermore, glycine treatment added some
additional attributes to the cotton materials. Glycine treatments improved the handle properties of
the cotton. Both objective and subjective analysing techniques were used to study the handle
properties. From the handle property measurements, it was found that handle properties of the
fabric have improved after glycine treatment. These results reveal a potential greener pathway for
mercerisation of cotton with improved properties.

KEYNOTE: A comparative analysis of cotton and hemp production in Australia

Stuart Gordon and Rose Broderick

Proponents of the industrial hemp plant and those who market its fibre and other products often
promote the perception that cotton produced in Australia and elsewhere is not an environmentally
responsibly produced crop. The reasons used to support their contentions are that cotton
production greatly overuses and misuses pesticides/crop protection products that have an adverse
effect on the environment and agricultural workers, and that cotton overuses water and fertilizer
to the same effects (sic). Factual documentation for many of the statements made is lacking and
indeed some information used to support marketing programs for industrial hemp products is
undocumented, misleading and incorrect.

The aim of this paper is to provide a comparative analysis of each crop's geographic range in
Australia and the production volumes, unit production costs and realized farm incomes from the
two crops as they are currently or could be produced. It is hoped the analysis will provide advocates
representing either industry with a mutual understanding of the importance and potential of both
crops. The authors note the two crops could easily co-exist in certain regions in Australia as
productive crops in seasonal rotations on the same farm.
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Honey bees and cotton

Peter Gregg

Albert Einstein once said that if bees disappeared from the earth, humans would follow within four
years. While it does not appear likely that this theory will be put to the test in the near future, bees
face many challenges in modern agroecosystems. One of them is poisoning by pesticides. Cotton
areas are high-risk environments for beekeepers, both professional and amateur. Despite
initiatives such as BeeConnected and Cottonmap which aim to improve communication between
beekeepers and farmers, bee kills still occur. The reduction of insecticide use associated with
Bollgard cotton may have encouraged beekeepers to let down their guard around cotton, but
modern insecticides such as fipronil and the neonicotinoids pose special risks for bees. The spread
of cotton into new areas, especially in southern Australia, has brought closer contact between bees
and cotton. There is a need to improve Best Management Practices in relation to bees, and a need
for techniques to discourage bees from foraging in insecticide treated crops.

Colletotrichum truncatum, a new causal agent associated with cotton boll rot in Australia

Aphrika Gregson and Duy Le

Cotton boll rot is caused by many different fungal and bacterial agents, and is amongst a large group
of pathologies affecting the profitability of Australian cotton production. During state-wide disease
surveys in the 2017/2018 season, rotten bolls were sampled for the confirmation of causal
pathogens. On potato dextrose agar amended with 100 ppm of streptomycin (sPDA), putative
cultures of Alternaria spp. were predominantly recovered. Two putative Colletotrichum sp. isolates
were also recovered. Single-spored cultures of the two putative Colletotrichum sp. isolates
appeared grey to brown and had a mean growth rate on sPDA at 25 + 1°C in the dark of 9 mm/day.
Conidia were aseptate, hyaline, thin walled, falcate and similar to those of Colletotrichum
truncatum. The two sequences of the internal transcribed spacer (ITS) were 100% identical to the
sequence (GenBank no. GU227862) of the type isolate of C. truncatum, thus confirming the
identification. The pathogenicity of C. truncatum was assessed on cotton bolls. Unblemished,
unopened bolls of uniform size from plants raised in the glasshouse were artificially inoculated with
conidial suspension (104 conidia/ml) onto wounds. Sterile distilled water was used to mock
inoculate controls. Bolls were incubated at 25 + 1°C in the dark in high humidity for 10 days. By 7
days dark brown lesions were present on inoculated bolls, increasing to a diameter of 2-30 mm
(mean =10 mm, n = 14) by day 10 post-inoculation. Re-isolation of the pathogen was carried out as
above and C. truncatum was successfully recovered, confirming Koch’s postulates. Anthracnose
caused by C. truncatum is a cosmopolitan disease severely affecting a range of Solanaceae and
Fabaceae hosts. In Australia, C. truncatum was detected on soybean, peanut, and noogoora burr
hosts. To the authors’ knowledge, this is the first report of this fungus affecting cotton bolls in
Australia.
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Spatial and temporal visualisation of constraints of cotton root development in irrigated cotton
in eastern Australia

Brendan Griffiths, Oliver Knox, Jamie Barwick, Tom Dowling.

During the years 2015 to 2018 an investigation was conducted to investigate the spatio-temporal
distribution and extent to which cotton root development and general soil structural decline in the
Eastern Australian irrigated cotton industry is occurring. A network of up to around 800 capacitance
soil moisture monitoring probes was utilised, spread over a geographic area of 1000 km in length
and 500 km in width. The dataset was interrogated with the view to locating probe sites with
minimal or no root development below a depth of 60cm in the soil profile. Our investigations
concluded that between 20 and 30% of all sites surveyed, in each of the three years, showed no
root activity below the threshold of 60 cm. Since this initial survey the research team has been
investigating spatial variability across the fields where probes were located, to better understand
the distribution and extent to which these constraints are occurring at field level. Methods utilised
in these field level investigations include establishing statistical relationships between spatial
datasets collected via electromagnetic conductance and point sourced soil chemical datasets,
collected from within those fields.

Quantifying radiation constraints for high yielding cotton production in tropical environments

Paul Grundy, Stephen Yeates and Kerry Bell

Bollgard 3 has instigated renewed interest in cotton production across northern Australia. Irregular
solar radiation due to monsoon cloudiness can be an abiotic constraint; a likely consequence is
altered canopy responses and disruption to boll setting. The extent to which crop compensation
mechanisms may ameliorate boll losses due to cloudiness and improve yield potential will
determine lint production reliability in some seasons. A 5 year study of cotton sown repeatedly
within a 35 day window during the monsoon to expose different crop growth stages to varying
amounts of cloud-related shading created a matrix of crop responses under field conditions to
explore these relationships.

This style of experimentation informed testable strategies for fertiliser, irrigation and pix
management practices that better balanced the propensity for rank growth during cloudy weather
with the need for compensatory growth when sunny conditions returned. Whilst this work has
informed growers attempting cotton production in northern Australia, a challenge was defining
statistical relationships between crop response and cloudiness across multiple sowing times and
seasons under field conditions. Highly varied biomass partitioning and yield responses were
considered to have arisen due to the impact of cloudy conditions on boll retention.

Differences in intra-canopy distribution of bolls resulting from fruit abscission and subsequent
compensation could be linked with the incident radiation environment during flowering. Clustering
of treatments into groups based on intra-canopy boll number and distribution similarity, enabled
growth and partitioning responses in relation to cloudiness-induced boll loss and subsequent
compensation to be better interpreted. In this talk we will share both the methodology used to link
radiation to crop response and some key conclusions that the impact of variable radiation has on
fruit retention, biomass partitioning and RUE under tropical conditions.
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A novel approach to monitor soil moisture in an irrigated cotton system

Si Yang Han, Patrick Filippi, Niranjan S. Wimalathunge, Thomas F.A. Bishop

With water scarcity increasing due to a variable climate and increased demand across all industries,
water use efficiency in cotton production must continue to improve. There are limitations with how
moisture is currently measured and estimated on a field scale, with most growers relying on
capacitance probes which only measure at a single point. Accurate field-scale measurements of soil
moisture are required to improve irrigation schedules and reduce water loss due to evaporation
throughout the farm, and field seepage beyond the root zone. This project looked at the suitability
of cosmic ray probe technology in measuring soil moisture in irrigated cotton systems, using a flood-
irrigated commercial field in Narrabri as a case study. The results showed a promising correlation
of 0.60 (R?) between the neutron count derived from the cosmic ray technology and field sampled
soil moisture. Despite this, actual soil moisture content was difficult to predict using this technology.
This is likely due to limitations in the modelling methodology, which did not factor in crop biomass.
Cosmic ray probe technology has primarily been used in natural and dryland systems, where the
moisture content in surrounding plants is relatively low, or does not change much throughout the
season. Some further analysis that included plant height and crop coefficient (Kc) in the model
improved the relationship with soil moisture content (R? of 0.70). Future work will focus on creating
a further improved methodology to account for the moisture content in crop biomass, such as
estimation through remote sensing/satellite imagery. This technology shows high potential, and
could be a useful tool to improve irrigation management in irrigated and dryland cotton enterprises.

The relationships between cotton colour grade, yarn quality and fabric dyability

Simone Heimoana And Robert Long

Open cotton bolls in the field may be affected by weathering during rainfall and/or by the black
spores of sooty mould fungi. Both can cause discolouration of lint, leading to downgrades during
classing and financial losses to growers. The colour of base grade Australian cotton is classed as 31
but is often better (21). Field experiments exposing open bolls to cumulative rainfall of up to 200
mm resulted in colour grades of 41-61. The addition of artificial insect honeydew to open bolls and
subsequent exposure to warm and moist conditions produced moderate to severe sooty mould
contamination, which resulted in colour grades of 41-71. HVI measurements of lint established that
quality parameters other than colour were not affected as bolls used in the experiments were
already mature. Lint samples were spun into yarns which were subjected to various tests before
being knitted into fabric and dyed with Cibacron Blue. Yarn parameters were then regressed against
cumulative rainfall (i.e. increasing colour deterioration). Count, twist, unevenness, neps,
elongation, break force, thin and thick areas, tenacity and break work were unaffected by
weathering and increasing amounts of rainfall (all R? = 0.32). The quality of yarn spun from cotton
discoloured by sooty moulds was also unaffected (R? 1 is perceptible). In fabric knitted from
weathered cotton, differences in the raw fabric colour became progressively larger as colour grade
deteriorated (R? = 0.91). Dyeing diminished these differences, but the relationship remained strong
(R? = 0.86). Delta E values for fabric knitted from cotton discoloured by sooty moulds behaved
similarly but were lower, with pre- and post-dyeing relationships less distinct (R? = 0.71; 0.37,
respectively). We showed that colour downgrades affect how fabric holds dye and indicated two
apparently different mechanisms of colour degradation.
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Plastic Contamination Detection and Removal in Seed Cotton: Lab and Field Results

Mathew Pelletier, Greg Holt, John Wanjura

Plastic contamination in cotton lint, sourced from the plastic module wrap used to package seed
cotton harvested from the John Deere round module harvesters, has become a major issue that is
negatively impacting the cotton industry, specifically countries where all seed cotton is
mechanically harvested. The impact of plastic contamination has risen to such a high level that the
USDA-AMS (United States Department of Agriculture - Agricultural Marketing Service) classing
offices have instituted new discount classing codes specifically identifying cotton bales
contaminated with plastic. In response, the USDA