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CEQ’S CERTIFICATION

| hereby certify that the information provided to the Department of Innovation, Industry,
Science and Research by Cotton Catchment Communities CRC in:

¢ the CD section of the CRC’s 2011-12 Annual Report;

¢ the CRC’s online milestone tables for the 2011-12 financial year;
¢ the CRC’s online financial tables for the 2011-12 financial year;
O the CRC’s online 2011-12Management Data Questionnaire; and

¢ the four Quarterly Reports provided online for the financial year, submitted on 7
September 2011, 1 November 2011, 7 Feburary 2012 and 18 May 2012, respectively
provides a true and fair view of the matters reported on therein.

| certify that the application of Commonwealth funding and Researcher/Participant

Contributions were for the Activities of the CRC as specified in Schedule 1 of the

Commonwealth Agreement and that the CRC has met its obligations in relation to the

treatment of Intellectual Property. | also certify that the Chairman of the Board meets the

requirements of independence set out in the Commonwealth Agreement and that the
majority of Board members are not Research Providers.

| am aware that giving false or misleading information is a serious offence.
A~ A
l

Philip Armytage

Chief Executive Officer
Cotton Catchment Communities CRC Limited

29 June 2012




EXECUTIVE SUMMARY

David Anthony

This is the final Chairman’s report for
the Cotton Catchment Communities
CRC (Cotton CRC). While it is sad that
our CRC is not continuing we can look
back with pride on the triumvirate of
cotton-based CRCs which, concludes
with the finalisation of the Cotton
Catchment Communities CRC (Cotton
CRC) at June 30, 2012. Eighteen

years of significant investment and
collaboration have produced an array
of valuable and impressive outcomes.
Importantly, the dividends from this
research and development journey will
continue for many years to come for
the industry and for the catchments
and communities in which it operates.
A recent economic analysis conducted
for the Cotton CRC indicates that the
CRC is on track to deliver in excess of
its target of one billion dollars worth
of benefits arising from its activities.
Those benefits cover the industry, the
catchments in which it operates and
the communities from which it draws
its labour, inputs and services. It is
rare that one research organisation or
agency has all the skills and resources
to successfully address a research
issue but, as the chain of cotton-based
CRCs has shown, collaboration brings
efficiency and commitment across
state and agency boundaries.

Key to a CRC is the collaborative effort
of its participants and affiliates, who
focus on common goals and take
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into consideration industry priorities.
Industries always face short-term
challenges that need to be addressed
but longer-term success depends on
looking beyond the immediate and
understanding the contextual and
longer-term factors that can have
major impacts in time.

The cotton industry has been very
fortunate in being awarded three
CRCs. Many don’t go on beyond the
initial term. The success of the first
two cotton-based CRCs showed the
value that high-performing CRCs can
bring not only to an industry but to
the broader regional and national
economies.

The bid was built around five key
programs: The Farm, The Catchment,
The Community, The Product and
Adoption. In developing the bid, there
were a number of factors influencing
the work to be done in each of these
programs:

O The drying phase in south-east
Australia that was causing water
supplies to retract was becoming a
major issue, putting great pressure
on the need for even higher water
use efficiencies.

O Natural resource management
beyond simply water was becoming
a more critical issue, especially
vegetation and biodiversity, with
the cotton industry seen as an
important driver for the uptake of
ecosystem services and catchment
management activities. As a driver,
the Cotton CRC hoped that other
agricultural enterprises would learn
and adopt from cotton’s leadership.

¢ Transgenic varieties had proved
a fundamental and beneficial
platform for robust Integrated Pest
Management (IPM) systems and,
with the widespread use of this
technology, it was important that it
be well managed and preserved.

¢ Community issues have always
been a critical to cotton, given
the importance of regional towns
as a source of employees, skills
and services. In an increasingly
urbanised and coastal nation,
finding ways to assist communities
in cotton regions to build their
capacities and attract people was
the subject of a lot of debate.

¢ Cotton is the largest natural fibre
market in the world and has
become a major world commodity.
While Australia excels in its
production, ensuring we remain
competitive and continue to attract
premium prices was seen as a
crucial issue. As well as finding ways
to measure the fibre characteristics
of Australian cotton to assist
spinners, responsible stewardship
in production methods through
greater use of the industry’s Best
Management Practice (BMP)
program was seen as an important
objective to pursue through
research and development.

Besides the greater inclusion of
catchment research and, particularly,
community research, in the Cotton
CRC program, this CRC differed from
the first two in several ways. Rather
than a joint venture of research and
industry organisations as the first

two cotton-based CRCs had been, the
Federal Government preferred new
CRCs to have a company structure with
a competency-based Board made up
of a majority of directors independent
of the research participants. This
created a good deal of administrative
work in the beginning, as many of

the state agencies were concerned
with the tax and potential profit and
loss implications a company structure
would bring. After considerable
dialogue and negotiations, the various
teams representing the interests

of the participants agreed on a

Centre Participant Agreement and
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adjustments to the Commonwealth
agreement were decided on.

The company, Cotton Catchment
Communities CRC Inc., limited by
guarantee, was born. Its shareholders
were the following Participants:

¢ The Australian Cotton Growers
Research Association Inc. (ACGRA)

¢ Cotton Australia Ltd

¢ Cotton Research and Development
Corporation (CRDC)

¢ Cotton Seed Distributors
¢ CSIRO

¢ Department of Agriculture Western
Australia

¢ NSW Department of Primary
Industries

¢ Queensland Department of Primary
Industries and Fisheries

The University of New England

0
¢ The University of New South Wales
¢ The University of Sydney

0

The University of Technology Sydney

(Note: over the course of the life of
the CRC the ACGRA was incorporated
into Cotton Australia and some state
agencies changed their names).

An eight-person Board was selected,
following a call for nominations by
the Participants. The Board structure
was skills-based, with a majority

of independent directors, but also
was designed to have three ‘college’
directors covering, respectively,
industry participants, state agency
participants and the CSIRO and
universities. The original Board
consisted of:

¢ David Anthony (Chairman —
producer, ginner, marketer —
independent)

¢ Kathryn Adams (Research, IP —
independent)

¢ DiBentley (Natural Resources
and Agricultural Consultancy —
independent)

¢ John Herbert (Agribusiness,
Consulting, CRCs — independent)

¢ Stuart Higgins (producer,
communications — independent)

O Bruce Finney (Industry College)

0 Helen Scott-Orr (State Departments
College)

O Gary Fitt (CSIRO and Universities
College)

The new Board began working on CRC
matters in April 2005 even though the
new CRC didn’t commence officially
until June 2005. Several board
positions changed over the life of the
Cotton CRC, with new Board members
Barbara Grey (producer), Rob Dugdale
(Industry College) and David Hamilton
(State Departments College) replacing
Stuart Higgins, Bruce Finney and Helen
Scott-Orr, respectively.

The Board has always been a very
cohesive group, focused on working
closely with the management team
to assist in the delivery of outcomes.
One of the most notable operational
events was Guy Roth’s resignation

in November 2007. Replacing Guy
was always going to be a challenge;
however, we were fortunate to

hire Phillip Armytage, who had a
background in cotton and corporate
agro-business industries. It was a
seamless changeover.

The 3rd year review was undertaken
in October 2008, with a panel led by
Dr John Radcliffe and other panel
members, Dr Rick Roush and Dr Don
Anderson. The Third Year Review was
a greatly valuable process, serving

as a useful independent audit of

the CRC’s progress and of the future
directions and activities that were to
be undertaken. The review outcome
was very pleasing for the Cotton

CRC Board, highlighting that the CRC
was on track and well managed and
directed. Many thanks go to the
management team, especially the
CRC’s Chief Scientist, Professor Peter
Gregg, and the program managers for
the efforts that went into the review.

One of the main recommendations
from the review related to the
Community Program to ensure it
delivered on its intentions. The
Community program presented a
number of challenges, due to the

social nature of the work required
compared to traditional production or
environmental research. Many of the
concepts were more abstract and thus
less easily quantified or measured by
traditional means. The lengthening
drought and major issues relating to
irrigators’ access to water gave greater
importance to this program and it
expanded rapidly in the latter years

of the CRC. The Stubbs and Wee Waa
drought studies, focusing on water

as an important driver of regional
communities, were very valuable
contributions to our knowledge base,
especially in the socio-economic areas.
Through the Community Program,

the Cotton CRC introduced a series

of Sustaining Rural Communities
Conferences. Commencing in 2010,
these have brought together a wide
range of researchers and agencies
working on community and social
science issues, with the results of
work we were undertaking presented
for peer review and discussion. The
CRC’s Chief Operating Officer, Dr Paula
Jones, deserves special mention here
as it was through her hard work and
diligence that the Community Program
overcame significant hurdles and
flourished in the end.

As mentioned the Cotton CRC set out
to deliver over $1 billion worth of
benefits as a result of the activities of
this CRC. Since 2005, the industry has
faced continuing drought with severely
reduced production followed by some
significant and in places devastating
flooding in the last two years.. Despite
these hurdles we have more than
succeeded with our goal of adding

$1 billion as a result of the activities

of this CRC. While costing social

and environmental benefits can be
challenging, the gains we have made in
these areas, added to the production
benefits, including water, IPM and
marketing are very substantial and
have exceeded our expectations.

The Board commends the great
enthusiasm and diligence shown
by the whole management team
throughout the life of the CRC.



The CRC has brought together a
talented management team that
understands the value of collaboration
and inclusiveness in achieving and
delivering desired outcomes. The
team has honed its skills in project
management and science quality.
They have focused on the assignment
set out in our bid for this CRC back

in 2004-05. It has employed effective
systems to monitor project milestones
and keep the Board and program
managers abreast of progress. Above
all the Board and Management team
have worked cohesively with a shared
vision of the outcomes of the CRC.

The loss of research and development
investments in agriculture is of
significant concern. There is a real
danger that market failure will occur in
the agricultural research, development
and extension (R, D & E) sector if
current downward trends in R, D &

E funding continues. Much of this
sector consists of small and medium-
sized enterprises, especially family
farms, that don’t have the capacity

to do extensive research of their own
and are broadly spread across the
landscape. Adding to this is the fact
that you simply can’t turn agricultural
productivity back on once it has run
down below critical levels. It takes time
—it’s not like making a manufactured
part. The CRC program in agriculture
has to be built on, as the collaborative
investments provide significant
benefits to one of Australia’s most
important and long-term sectors.

Many growers have not known a
cotton industry without a CRC in

place. While the disappointment

is understandable, there is also

an opportunity for the industry to
look at different arrangements and
structures to address industry R,

D & E challenges. There are many
issues requiring work well beyond
the current capacity of the industry,
which is rebuilding after a decade of
drought. The Board and management
have been working with a number

of industry organisations to develop
an Innovation Network, which will
incorporate numerous elements of the
Cotton CRC program.

The Board and management of the
Cotton CRC greatly appreciate the
funding received from the various
federal governments and their
agencies that have presided over the
CRC program through the last 18 years.
The industry is very thankful for the
faith and investment that has been
made into this very important and
innovative agricultural industry. They
have received a great return on their
investments. In particular we would
like to recognise the staff and senior
managers in the former DIISR and its
various iterations. They have been very
courteous and helpful to work with
providing assistance, information and
services which have greatly assisted
the administration of our CRC.

As the cotton-based CRCs have
demonstrated, agricultural industries
face increasing complexities. As most
farming operations are SMEs, the
challenges for modern farmers are
immense. Besides the rigours of simply
operating and managing a farming
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operation, a producer has to deal with
natural resource management, foreign
exchange and marketing activities,
policies to do with carbon and climate
variability, labour availability and skill
levels, transport issues and general
business costs. They navigate these
challenges without their own HR
departments, in-house technical and
financial experts or policy advisors.

Before closing, it is appropriate to
mention some key people in the
industry who had great foresight in
encouraging the cotton industry to
join the CRC program. Ralph Schulzé
who, at the time, was the Executive
Director of the CRDC is a visionary who
worked very hard to encourage the
industry to support a bid for a first CRC
and then contributed to a successful
application. Dr Greg Constable and Dr
Gary Fitt worked very hard for the CRC
cause and gave great support to the
industry’s CRC applications.

On behalf of the Cotton CRC Board |
thank the management team, all those
involved with project management
and leadership, and researchers and
extension personnel for their efforts
and dedication to the Cotton CRC. The
Board is very proud of the respect

the Cotton CRC team holds across the
industry and in the institutions and
agencies that work with our CRC. The
legacies of our work will continue well
into the future and again we thank
those who funded and gave support to
eighteen years of world class science
and adoption.

David Anthony
Chair



Philip Armytage

As the Cotton CRC closes, | reflect on
2012 as the final year of operations.
Flooding occurred again for a second
consecutive year, this time, in the
central regions of the cotton industry.
While in some areas the impact

was catastrophic and other areas
minor, the overall impact on total
production was again a loss of about
10%. While cotton yields in the north
were disappointing, crops in the
more southern regions have proven
surprising. Even with the impact of
the flooding, the total Australian
production neared a staggering 5
million bales.

As the Cotton CRC outcomes come
to fruition, the diversity, length

and breadth of the impact of our
work shows just how effective a
longstanding collaborative research
consortium can be. This is the true
nature of a CRC. We are a team
from multiple organisations, which
came together and, with little
regard for institutional differences
or jurisdictions, work together to
provide significant outcomes that
no organisation could have achieved
alone.

The Cotton Catchment Communities
CRC continued the exceptional work
of the two previous CRCs. Building on
improvements in water use efficiency,
improved farming practices and
greater information sharing have led
to substantially improved on-farm
water management. These efforts
have added in excess of $100 million
per year of economic benefit to

4
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the industry, all of which is directly
attributable to the efforts of those
involved in the Cotton CRC.

The Farm Program continued to push
boundaries. It has developed the base
agronomic information to allow the
introduction of cotton production into
the tropical sugar farming systems

of the Burdekin Irrigation Area in

far north Queensland. This new
knowledge now complements and
enhances the work on tropical cotton
production undertaken in the Ord
region in North West Australia.

The Farm Program contributed
significantly to the knowledge of
carbon sequestration, resistance
management in insect-tolerant cottons
and how to grow cotton rotation crops
such as high yielding irrigated wheat
profitably.

This year also saw the successful
consolidation of the environmental
and social programs into the industry
framework. It is pointless for any
agricultural industry to work in
isolation from its surrounds as all

are intrinsically connected physically,
environmentally and socially to
catchments and communities. We
continue to discover more and

more ways in which our industry is
interconnected and reliant on all that
is around it.

We have seen the ongoing contribution
of our groundbreaking socioeconomic
science into the important discussions
on the management of the Murray
Darling Basin. Our work is assisting
with the development of intelligent
policy that will provide certainty

for our regional communities in
agricultural landscapes.

Again in 2012 we ran the Sustaining
Rural Communities Conference which
can only be classed as a huge success.
The conference attracted speakers
such as the Hon Minister Simon Crean.
Our Sustaining Rural Communities

Conference has given a voice to
remote and regional people, providing
a forum for communities to engage
and learn from each other and share
social research.

Through our partnership with the
Namoi Catchment Management
Authority, we have now successfully
delivered significant environmental
on-ground changes, including 120,000
hectares of farming land with property
plans, 65 kilometres of riparian areas
conserved, 900 hectares of native
vegetation conserved and enhanced,
and 5,000 megalitres of water saved in
the Namoi valley alone.

An especially prominent feature of
the CRC has been the integrated and
collaborative approach to achieving
outcomes across program areas. An
excellent example this year has been
the inclusion of the landscape-scale
knowledge from the Catchment
program into Pests and Beneficials in
Australian Cotton Landscapes, a crucial
industry resource for identifying and
managing insects.

Further demonstrations of the
consolidation of cross-program
integration can be seen in the
industry’s myBMP system, where best
practices are provided not only for the
production of the crop, but also for the
management of natural assets, human
resources, soil health, ginning, classing,
biosecurity and water in the landscape.

This year we have seen the
Development and Delivery Team
upgrade and create numerous
management resources that are
provided to the industry. This strongly
supports the adoption of research
results, including the Cotton Pest
Management Guide, the Australian
Cotton Production Manual and,

most recently, the Cotton Symptoms
Guide. The legacy of the team and the
processes which they use are now in a
planned transition to the new industry
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structure that will continue beyond the
Cotton CRC.

Our contribution to the scientific
community has been significant with
many of our PhD students having
successfully completed their studies.
Throughout the life of the CRC we
have commissioned and facilitated
the successful graduation of 60

PhD, two Masters and 15 Honours
students, who have undertaken
research across all program areas. The
majority were introduced to the CRC
by their participation in our summer
scholarships program, or through the
completion of their honours degrees
with the CRC.

We have now also successfully
transitioned some of our commercially
relevant work to our commercial
partners who continue to develop
and market our technology.Our joint
project with Innovate Ag now sees
them take full control of the Plant

X technology and have progressed
significantly down the pesticide
registration path. This technology will
provide alternative tools to manage
the impact and behaviour of insects
both in Australia and internationally.
Our diagnostic tools have also been
transitioned our commercial partner,
Quick Test Technologies. These tools
are providing an unprecedented
level of sensitivity for rapid testing
for pesticide residues in water. Our
fully commercial product Magnet

is now also in the hands of our
commercial partner, AgBiTech, with
some international sales about to
commence.

Through the process of wind up,
our partner CSIRO has undertaken
to continue with the development
and commercialisation of our fibre
moisture monitoring technology,
software which predicts yarn quality
from raw fibre blends and our fibre
quality measurement technology.

With the prospects of further

record plantings and ongoing record
investment by our partners in cotton
research, it is now timely that the

cotton industry takes the collaborative
ethos and the relationships established
and fostered by the Cotton CRC to the next
model.

There is much to celebrate.

| would like to recognise and thank Board
members of the Cotton CRC for their
personal support, strategic foresight and
the world class capability they have added
to the organisation.

In addition | would like to recognise the
immense contribution of the management
team of the CRC. They are a highly
functional and professional team who have
made the operations of the CRC seamless
through their dedication, patience and
deep relationships with our partners.
Their commitment has been beyond just
doing their job. Staying as a team right to
the end of the CRC and finishing what we
undertook at the outset, demonstrates
their loyalty and dedication.

Importantly, | must recognise the
researchers and extension staff who
contribute their knowledge, intelligence
and willing nature to share and
collaborate. It is these people who create
the real means by which to achieve our
outcomes. Without them, there would be
no CRC.

Above all, thank you and congratulations
to those partner organisations that had the
vision and commitment to willingly form
and resource one of the most imaginative
and ultimately highly effective CRCs, even
in the face of significant challenges to their
own organisations. These organisations
have committed to continuing the efforts
the Cotton CRC well beyond its life,
ensuring a strong legacy for the future.

A great organisation, great people,
great achievements and a great history
of collaborative research will cease to
function under the CRC framework as of
June 2012, but R&D will continue.

| wish everyone the best of luck in all their
future endeavours.

Philip Armytage

Chief Executive Officer

CEO REPORT



HIGHLIGHTS 2011-12

The UNSW
groundwater team
nominated as finalists
in the Australian
Museum EUREKA
awards.

Cotton CRC
groundwater
research has been
incorporated into
water management
actions that have
been required by
the National Water
Initiative and the
MDBA for the Basin
Plan.

The release of the
Irrigated Wheat Best
Practice Guidelines
In Cotton Farming
Systems

Field to Fabric modified schools course conducted by CSIRO and Cotton CRC.
The course was run over three days with 6 schools and over 70 participants.
The students got an insight into cotton production from the field to the
finished product and the number of careers that are available with in the
cotton industry.

COTTON CRC CONTRIBUTES OVER A BILLION DOLLARS
TO ECONOMIC GROWTH IN AUSTRALIA

After seven years in operation, the work of the Cotton Catchment
Communities CooperativeResearch Centre (CRC) is calculated to generate more
than one billion dollars in economic,environmental and social benefits for
Australia, according to modeling by the NSW Dept of Trade& Investment.

When the CRC was established in October 2005, the goal was to achieve S1
billion dollars worth of economic, social and environmental outcomes. Now
that the CRC’s operations are coming to a close, we’re very proud to report
we managed to exceed that expectation, in spite of the impacts of the worst
drought on record which saw the industry shrink to just 15% of average cotton
production,’ said Chief Executive Officer, Philip Armytage.

During its seven-year term, the Cotton CRC’s 11 core participants, 43
supporting partners and the Australian Federal Government have invested a
total of $184.6 million dollars in cash and in-kind contributions. This investment
will now deliver $1.067billion in value over the next 15 years to the Australian
cotton industry, representing a $6.80return on every dollar invested through
the Cotton CRC.

The Australian cotton industry, regional communities and the nation will now
reap the environmental, social and economic rewards of the CRC’s innovation

and dedication to the pursuit of high quality research, education and adoption
activities, stated Mr Armytage.

In the area of water use efficiency, new technologies and practices developed
by the Cotton CRC have resulted in a 40% increase in water use efficiency,
creating annual cost savings and productivity gains of up to $108 million.

The Cotton CRC has created a myriad of new products and technologies that
are making the cotton industry more productive while constantly improving
environmentally sustainability.

Several new products are now commercially available for use, including Magnet
selective pesticide technology, Quick Test technology to almost instantly detect
chemical residues, and Cottonspec software to optimise fibre quality in the
textile sector.

Many projects are not so easy to quantify in monetary terms, but invaluable to
rural communities, for example research on the impact of water scarcity on our
regional communities, and the connectivity between surface and ground water
systems.

After seven years the Cotton Catchment Communities CRC will come to a close
on the 30th of June this year, but the organisation leaves a legacy of innovative
and extremely valuable tools and technologies that will play a key role in

ensuring the future viability and sustainability of the Australian cotton industry.

The Cotton CRC has achieved significant social and financial outcomes both for

we have created prosperity through innovation,’ said Mr Armytage.

the cotton industry and the regions in which it operates. We can confidently say |
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The 3rd Sustaining
Rural Communities
Conference — a joint
initiative with CRDC
was a huge success
with seven community
action grants being
awarded to attending
communities to help
kick start change.

Cotton Symptoms
Guide: The guide to
symptoms of diseases
and disorders in
Australian Cotton was
published. This key
resource provides
an updated and
expanded guide to
the symptoms of most
of the diseases and
disorders that may be
observed in Australian
cotton crops..
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PLUGGING THE GAPS IN GROUNDWATER AND INFORMING

New light has been shone on the
murky depths of our understanding
of groundwater systems by Associate
Professor Bryce Kelly and his
colleagues from the University of
NSW Connected Waters Initiative.

Industry, governing authorities,

and environmental groups have all
struggled with gaps in knowledge
about groundwater resources and the
impact of irrigation extraction and
water diversions. As proposals for
reform in the Murray Darling Basin
draw closer to finalisation Associate
Professor Kelly’s research into aquifer
recharge and water quality is sorely
needed. Associate Professor Kelly,
has undertaken groundwater research
funded by the Cotton Catchment
Communities Cooperative Research
Centre (Cotton CRC), Namoi CMA
and National Water Commission,
which has dramatically increased

our understanding of the way water
moves through the landscape into
groundwater storages, enabling
better decisions to be made about
the volume and timing of water
extraction.

The improved three dimensional
mapping of aquifer architecture
developed by this project has
enabled a better understanding
of how rivers and flood recharge
zones are hydraulically connected
to groundwater systems. This

THE CSG DEBATE

information is also particularly timely
given the expansion of coal mining
and coal seam gas (CSG) extraction,
and the rise of concern amongst the
agricultural sector about the impact of
the CSG industry.

Building upon findings of this research,
Bryce recommends extensive
groundwater chemistry surveys be
carried out before coal seam gas
exploration proceeds. Methane and
other chemicals can occur naturally
within aquifers so baseline data is
necessary to determine if levels
change as a result of CSG exploration
and extraction. Without measurement
of the naturally occurring chemical
levels prior to CSG development,

it may be almost impossible to
accurately quantify the real impact of
the CSG industry if problems occur.

Research from the USA shows
methane contamination of
groundwater can occur up to one
kilometre away from gas production
sites (depending on geology and the
type of CSG mining process), and yet
full assessments of pre-development
water quality have not been carried
out at CSG mine sites in Australia.

Interestingly, this research has made
the modelling and water quality
testing of aquifers feasible in areas
where CSG extraction is proposed.
This new research also enables the
development of three dimensional

flow simulation models to estimate
what amount of water contaminated
by CSG process could flow into fresh
water aquifers currently used for
irrigation and domestic consumption.

‘The research required is complex and
costly and will take several years to
complete if done correctly. Installing
monitoring boreholes, running
chemical tests and building 3D flow
simulation models are all expensive
activities,” says Associate Professor
Kelly. However he believes these
studies are needed now before the
CSG sector’s impact becomes too
great to reverse.

‘Of critical importance is the good
communication of the results. At
present we don’t have good scientific
information informing the debate.
We have not done the necessary
homework to quantify the cumulative
impacts of surface coal mining,
underground coal mining, irrigation
farming, dryland farming, and

coal seam gas production,’ stated
Associate Professor Kelly.

The innovative research techniques
developed as part of the Groundwater
Gaps research project have created
the most detailed modelling of
aquifer connectivity ever compiled

in Australia’s agricultural regions,
providing crucial information for
better water management decisions.

The impact of irrigation extraction
on groundwater systems can now be
simply and cost effectively displayed
in 3D utilising ‘Crystallise” software
developed by Associate Professor
Kelly. This has made it possible to
identify aquifers that can be readily
replenished, and in which regions
groundwater is not recharging,
making extractive use unviable in the
long term.

Recommendations flowing from
Professor Kelly’s project include the
need for existing groundwater flow
models to be updated to modern
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coupled surface and ground water flow
modelling standards.

In the Namoi, Lachlan, Gwydir,
Macquarie and Condamine catchments
Associate Professor Kelly recommends
managed aquifer recharge be

explored as an option for replenishing
groundwater and optimising the use

of water resources throughout the
Darling catchments.

Kelly also suggests farmers should
monitor water quality from their
irrigation bores regularly during the
pumping season to assess changes

in chemical composition and flow on
impacts on crop yield, soil health and
ecology.

A key finding of the project was that
sustainable volumes of extractable
groundwater are close to the estimates
provided by the NSW Office of Water
in various water sharing plans. These
estimates are dependent on the
climate remaining static. The impact
of climate change has not been
calculated with regard to current
extraction levels, which may prove
unsustainable if the weather becomes
warmer, evaporation increases and
rainfall declines as predicted for
southern Australia.

In northern NSW and Queensland as
the climate becomes hotter there will
also be an increase in high intensity
rainfall and the likelihood of flooding.
There may be opportunities to make
better use of the flood waters to
support the irrigation sector and
important environmental assets during
dry spells.

Associate Professor Kelly’s research
has demonstrated how “a collaborative
effort, focusing on obtaining
information from in-stream point
measurements, small scale field
measurements, and deep borehole
observations through to observations
on the catchment-scale, is required to
make accurate decisions about rural
water management.”

The groundwater research portfolio
of the Cotton CRC has created a
major new source of independent
information for stakeholders. The
research has made groundbreaking
strides in revealing the true extent of
aquifer connectivity and accurately
measuring the impact of extraction
on groundwater systems. This
information will be crucial for future
water management decisions by both
industry and governing authorities in
the Murray Darling Basin.

COTTON CRC SCIENCE
FORUM AWARDS

CRC Collaboration/Corporate
Citizens
Extension Re-Bid Team:

Dr Michael Bange, CSIRO Plant
Industry

Mark Hickman, DAFF Qld
Jane Trindall, Cotton CRC

Dr Anthony Hogan, Australian
National University

Dr Guy Roth, Roth Rural & Regional
Prof Peter Gregg, UNE/Cotton CRC
Excellence in Innovation

Dr Nancy Schellhorn (CSIRO)

- For her research into pest
suppressive landscapes.

Impact on Adoption

Sandra Williams (CSIRO)

- For ongoing support of myBMP
Best Researcher Paper

Dr James Quilty (USYD) and

Dr Stephen Cattle (USYD)

‘Use and understanding of organic
amendments in

Australian agriculture: a review.
Soil Research Vol 49 Pg 1-26°
Excellence in Commercially
Relevant Research

Peter Glennie (BS Glennie & Son)

Dr Robert Mensah (Dept Primary
Industries NSW)

Growth Agriculture
AgBitech

Quick Test Technologies
BSE Electronics

Exeptional Contribution over
the Life of the Cotton CRC

Dr Lewis Wilson (CSIRO)

Kym Orman (Cotton CRC)

Lynda George (Cotton CRC)

David Anthony (Cotton CRC Chair)
Kathryn Adams (Cotton CRC Board)
Prof Peter Gregg (UNE/Cotton CRC)



HIGHLIGHTS

A pilot project to enhance the job skills and employment
rates of Aboriginal workers, while also boosting
biodiversity on local farms, has been launched in the
Narrabri district by the Cotton CRC

The CRC Cotton Trainee program will create farm based
employment opportunities for localAboriginal people as
part of the industry’s commitment to ‘closing the gap’.

The project has been made possible by funding from the
Australian Government’s Caring for our Country initiative,
and aims to promote the conservation of biodiversity

on cotton farms across the country. Aboriginal ‘Cotton
Trainees’ will play a key role in implementing critical
revegetation projects while building their skills in natural
resource management.

Trainees will take on environmental rehabilitation projects
in local bushland and along rivers and creeks. They

will also be trained through host farm placements in
agricultural activities
such as machinery
maintenance,
irrigation system
operation, crop
planting and
harvesting.

CRC Cotton Trainee
George Lamb says
working on the host
farms has been far
more enjoyable

than other jobs

and employment
programs he’s been
involved in, ‘There’s a
big range of things to do on a farm so that it keeps the job
interesting. It doesn’t get repetitive and monotonous’.

George Lamb, Gus Mason, Shane Toomey, and Blake
Hilderson are the first four recruits to take on the 12
month Cotton Traineeships course which will culminate in
a Certificate Il in Rural Production qualification.

Sally Knight is the CRC’s liaison officer between trainees,
TAFE, and host farmers, ‘It’s been wonderful to see how
excited the boys are about starting work on local farms.
They’re a great group and they’re enthusiasm has been
matched by the host farms who’ve welcomed the boys in
to their workplaces'.

The Sydney University Wheat Breeding Institute, the
Australian Cotton Research Institute and Cotton Seed
Distributors farming operation have all taken on trainees.
The host farms have been fully supported by the CRC
with trainee wages subsidised through the Caring for our
Country initiative and administered by the Narrabri Local
Aboriginal Land Council.

Sally Knight believes the project will have multiple

beneficial outcomes, ‘These young men ill become role
models for their peers. With the increase in mining and
full water storages in the irrigation sector boosting crop
prospects, the trainees are gaining qualifications that will
give them a stake in a very competitive labour market.’

‘They’re also leading the way for their friends and family
to see agriculture as a viable career path. If we can skill
up and train young indigenous people living in towns like
Narrabri, and mobilize a largely untapped labor force,
this can be a win-win for everyone in the community from
local Aboriginal families looking for economic security

to rural businesses struggling with labour shortages,’
explained Ms Knight.

Training is provided by the TAFE NSW New England
Institute as part of a flexible program negotiated with
the host farm businesses to ensure trainees are in the
workplace when they’re needed most.

The CRC Cotton Traineeship
pilot is not only increasing

the supply of skilled workers
for the agricultural sector,

it’s also designed to improve
environmental biodiversity
and on farm sustainability. The
Namoi Catchment Management
Authority is assisting with the
planning and management of
revegetation and rehabilitation
strategies to be undertaken by
trainees.

The CRC welcomes the
tremendous support the project
has already received, and would
like to thank the many local companies and organisations
who have been part of the project including Joblink Plus
which has taken on the recruitment process in Narrabri
and the Australian Business Ltd Apprenticeships Centre
in Moree which assisted with implementation of the new
traineeship program.

‘This is a unique opportunity for farm businesses to access
additional workers and be part of a pilot driven by local
people to build the capacity of the local labour market,”
said Jane Trindall, Catchment Program Leader

For young people in the local Aboriginal community the
traineeships offer the chance to gain skills and experience
and a nationally recognised qualification in agriculture
and in natural resource management, both industries
with strong job demand.

For trainees like George Lamb, the project has already
proven to be extremely valuable. George says he’s felt

far more welcome as a CRC Cotton Trainee than he has in
previous workplaces because he’s been treated as part of
the host farm team.




INDUSTRY CONTEXT

The modern Australian cotton industry
was established in the 1960s by a small
group of pioneers in the Namoi Valley.
From these modest beginnings, some
50 years later, it is the third largest
agricultural export industry in Australia
and stretches from Emerald in Central
Queensland to Griffith in Southern
NSW, with small plantings further
north in the Burdekin Region and the
Ord River area in Western Australia.

The Cotton CRC provides research,
extension and education activities that
benefit the Australian cotton industry
and the catchments and communities
in which cotton is grown.

The Australian cotton industry saw a
record crop planted in the 2011-12
season, with appromiately 4.91million
bales of cotton produced from 593,
479 hectares. This increase reflects a
combination of high cotton prices at
planting time and a second year

Cotton is the most commonly
produced natural fibre in the world.
Every day, Australians wear cotton
clothing and use cotton seed products.
Cotton seed is a major source of
protein for livestock industries, while
its oil is an important domestic and
industrial product.

The Australian cotton industry is one
of the nation’s biggest rural export
earners contributing around $2.5
billion to the Australian economy and
is vital for the prosperity of many
regional communities. For each of

the last 20 years, Australian growers
have achieved the highest yields of
all major cotton producing countries,
about double the world average. The
fibre quality of Australian cotton is
among the best in the world for the
main upland varieties and it is prized
by international spinners for blending
with lesser growths to produce fine
cotton yarn.

Throughout the nine cotton growing
catchment areas, 1,500 cotton
enterprises grow some of the finest
cotton in the world. The cotton
industry has brought considerable
prosperity to the communities in
which it has grown and employs
about 10,000 people directly in
regional areas. Today’s cotton farms
are typically 500 to 2000 hectares,
highly mechanised, capital intensive,
technologically sophisticated and
require high levels of management
expertise.

Cotton farms are generally mixed
operations, also producing other
agricultural products such as grain,
oilseeds, beef and wool. The Australian
cotton industry leads farming
innovation and provides a model of
efficiency within Australian agriculture
and food production. Cotton was the
first industry to widely adopt precision
farming, transgenic traits and a formal
best management practices system,
which are now benefiting many other
agricultural industries.

Despite a decade of drought which
only relinquished its hold in the
2009-10 season, the Australian cotton

industry has achieved a 126 per cent
increase in production, while the area
devoted to cotton has increased by
only 50 per cent. The resilience of the
industry is indicated by the rebound
from the lowest production in modern
times to the highest, in only three
seasons. Together with its high gross
margins relative to other broad acre
irrigated crops, this makes cotton
ideally suited to irrigated agriculture in
regions of variable water availability,
such as the Murray-Darling Basin.

The Australian cotton industry is well
known for its innovative approach to
production, which has resulted in the
industry being world leaders in terms
of yields, quality, production costs
per kilogram, and being among the
most ecologically sustainable cotton
produced anywhere in the world.
These outstanding results have been
achieved through:

¢ A high and sustained investment in
research;

e Industry wide input to research
direction;

¢ An open, sharing culture leading to
fast adoption of best practices as they
evolve;

¢ High level of cotton specific training
of personnel; and,

e Australia’s open market maintaining
our competitiveness.

of good supplies of irrigation water.



NATIONAL RESEARCH PRIORITIES

AUSTRALIAN GOVERNMENT NATIONAL RESEARCH PRIORITIES

National Research Priorities and CRC research

National Research Priority CRC Research (%)*

AN ENVIRONMENTALLY SUSTAINABLE AUSTRALIA

Transforming the way we use our land, water, mineral and energy resources through a better
understanding of environmental systems and using new technologies

Water — a critical resource 15
Overcoming soil loss, salinity and acidity 5
Sustainable use of Australia’s biodiversity 8
Responding to climate change and variability 5

PROMOTING AND MAINTAINING GOOD HEALTH

Promoting good health and preventing disease, particularly among young and older Australians

Strengthening Australia’s social and economic fabric 5

FRONTIER TECHNOLOGIES FOR BUILDING AND TRANSFORMING AUSTRALIAN INDUSTRIES

Stimulating the growth of world-class Australian industries using innovative technologies developed
from cutting-edge research

Frontier technologies 10
Smart information use 5
Promoting an innovation culture and economy 5

SAFEGUARDING AUSTRALIA

Safeguarding Australia from terrorism, crime, invasive diseases and pests, and securing our
infrastructure, particularly with respect to our digital systems

Protecting Australia from invasive diseases and pests 20

*Note: These percentages do not add up to 100 per cent as not all Cotton Catchment Communities CRC
research is directly related to the National Research Priorities.
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“IF YOU WANT TO BE
INCREMENTALLY BETTER: BE
COMPETITIVE. IF YOU WANT TO
BE EXPONENTIALLY BETTER: BE
COOPERATIVE.” = UNKNOWN

There now exists a generation of
cotton growers, researchers, extension
staff and industry personnel who

have never worked in the Australian
cotton industry without the presence
of a Cotton CRC. Now in 2012, after
18 years of being involved in the CRC
program, there is the opportunity to
reflect on the benefits this long term
investment in collaborative research
has delivered to the cotton industry, its
catchments and communities.

The achievements of the Cotton
Catchment Communities CRC from
2005 to 2012 have been many and
varied including:

y  Adding over $1 billion worth of
value to the cotton industry, its
catchments and communities

y  A40% improvement in water use
efficiency by the cotton industry

y  Developing software and systems
to map underground aquifers and
their recharge mechanisms in 3D.

y  Establishing an indigenous
traineeship program within the
cotton industry

y  Reducing contaminants in raw
Australian cotton fibre by 50%.

y  Training over 60 PhD and Masters
Students from 10 Universities.

The one thing these achievements
have in common is that they were all a
result of people working together for
the greater good of the industry, the
environment and rural communities.
This display of good will, commitment,
dedication, ingenuity and most
importantly collaboration is what really
underpins the success of the Cotton
Catchment Communities CRC and its
two earlier CRCs.

The establishment of common goals
which override individual vested

interests is one of the key drivers of
this success. These common goals
created a platform from which the
successive Cotton CRC'’s have been
able to change people’s attitudes

to the way in which research is
conducted, support transformational
science, and create a more outward
focussed industry through its diverse
research and partnerships.

Given the broad scope of this Cotton
CRC, its legacies are many and varied.
There are however a number of
legacies which we are most proud.
This is because they represent the way
the Cotton CRC’s mode of operating
has changed the way research and
development is now conducted. These
legacies include:

O A new approach to the development
and delivery of research.

O Fast tracking and supporting the
redevelopment of the cotton
industry’s myBMP program.

¢ Establishing new industry,
environmental and community
partnerships.

O Supporting collaboration through
events such the Sustaining Rural
Communities Conference and
Cotton CRC Science Forum for
sharing information, developing
skills and connecting with all sectors
of the community.

Development and Delivery

The structure and organisation of the
Cotton CRC National Cotton Extension
Network was developed during the
term of the Australian Cotton CRC;
however, as the new CRC began to
implement its wider remit, the team
evolved and new roles including the
delivery of environmental and social
research emerged.

The extension network allowed for
collaboration across state boundaries
and acted as a link for many
researchers functioning in different
states. Yet as the drought hit, team
numbers declined rapidly and a new
approach was required to disseminate
information.

In 2009, the Cotton CRC, CRDC and
Cotton Australia worked collaboratively
to restructure and refocus the
extension and knowledge system
services, resulting in the establishment
of the Development and Delivery Team
(D&D). The new team moved away
from regionally based extension to
focus more on specific target areas at
a national level. The new commercially
oriented system focused on campaign-
based development and delivery. This
was a whole new way of operating

for the industry and while still in its
infancy marks a significant change

in the way industry research will be
delivered in the future.

myBMP

The Australian Cotton Industry’s

Best Management Practices (BMP)
Program was established in 1997, with
the initial purpose of improving the
industry’s management of pesticides.
It was developed as a voluntary farm
management system providing self-
assessment mechanisms, practical
tools and an auditing process to
guarantee that cotton is produced
using best practice. The program was
based on a process of continuous
improvement using a ‘plan—do—check-
review’ management cycle.

In 2010, the new myBMP was
launched as a web-based management
system based on the original BMP
manual. The new myBMP was replaced
with a user friendly, regularly updated,
web-based tool. myBMP now provides
a centralised location for growers

and industry personnel to access the
latest information and research, find
solutions to challenges that may arise
and provide a wide variety of tools and
features to help industry members
operate at optimal efficiency. Most
importantly, as a web-based system,

it is flexible and easy to use, able to
record and distribute information
instantly, provide updates and make
immediate changes as they are
required.

The Cotton CRC, in conjunction with
CRDC and Cotton Australia, were the



key drivers of the new myBMP and
through the Cotton CRC were able

to fast track its development during

a time when the industry was facing
considerable financial hardship.

The program now serves as the key
mechanism through which all research
will be delivered to growers in the
future.

New Partnerships

One of the hallmarks of the Cotton
CRC was its capacity to bring diverse
partners to the table and find a
common base from which they could
work together to achieve an agreed
goal. While this sounds relatively
straight forward, the realities of
undertaking this are frequently akin
to herding cats. This is especially
challenging when many of these
partners were new to the cotton
industry, had never worked with a
CRC before and there were very few
established relationships.

Despite these challenges, over

the life of the Cotton CRC, we

brought together 190 different
organisations representing three

tiers of government, cotton industry
bodies, research agencies, other CRCs,
SME’s, aboriginal groups, community
organisations, regional NRM bodies,
mining companies, media groups,
adult education providers and schools.
This is a mammoth effort after only 7
years of operation.

Many of the partnerships established
will continue in various forms beyond
the life of the Cotton CRC. For those
that don’t, we have provided all
partners with an opportunity to ‘walk
a mile in the moccasins’ of others
and gain a greater understanding of
industry, environmental and social
issues in cotton growing regions.
These new partnerships have also
demonstrated that people can work
together for the greater good of the

industry, environment and community.

Supporting collaboration

Collaboration doesn’t just occur
because you ‘will’ it to happen.

It takes time and requires the
development of lasting relationships.
In a similar way to growing a cotton
crop, you need to plant the idea in
the right environment and provide
adequate resources and care before
its starts to flower and is ready for
picking.

The Cotton CRC strove to create these
collaborative environments through
activities such as the Sustaining Rural
Communities Conference, Science
Forum, Groundwater workshops,
Discipline Reviews, Project Inception
meetings and Project Steering
Committees. These events not only
create the right growing environment
but also help mobilise and harness the
right resources (people, money and
partners). Most importantly these

OUR LEGACY

activities are based on a willingness

to participate, share ideas and work
together. All of which enables the crop
and ideas to yield well and be of the
highest quality.

In closing....

While we are only able to provide
here a snapshot of the legacies of

the Cotton CRC, the aspect that we
are most proud about is the strong
commitment from our participants
and partners to continue this work
beyond the life of the Cotton CRC. This
commitment is the ultimate measure
of the value of the Cotton CRC and
makes all the effort so worthwhile and
rewarding.

The Cotton CRC is proud of the role

it has played in the cotton industry,
its catchment and communities.
Collectively we have collaborated to
achieve significant outcomes both for
the industry and the regions in which
it operates.

We can confidently say we have
created ‘prosperity through
innovation’,

Dr Paula Jones

Chief Operating Officer

Cotton Catchment Communities CRC
May 2012

Philip Armytage,
Hon Simon Crean,
:"" Dr Paula Jones and
¥ Jane Trindall
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About our partners

The Cotton Catchment Communities
CRC Limited is a registered company
formed through the collaboration

of private sector, federal and state
government agencies, industry
associations and universities. The
Cotton CRC has entered into a formal
agreement with the Commonwealth
Government that outlines the agreed
milestones to be achieved over a
seven year term. The Commonwealth
provides a certain level of funding each
year to assist in the undertaking of the
agreed activities. The Commonwealth
Agreement also identifies the
contributions (including cash and in-
kind) that will be made by the Cotton
CRC participants.

The Cotton CRC’s partners have
committed significant funding,
resources and research expertise to
the Cotton CRC’s research, education
and extension agenda.

COTTON
AUSTRALIA

AN

K

Cotton Australia is the peak body

for Australia’s cotton growing

industry, servicing growers in NSW
and Queensland. Just prior to the
reporting year, Cotton Australia
merged with the Australian Cotton
Grower’s Research Association
(ACGRA), which was formerly a
partner of the CRC. Cotton Australia

is now legislated representative
organisation in the cotton industry to
the Cotton Research and Development
Corporation (CRDC). In this role, Cotton
Australia advises both the Cotton CRC
and CRDC on cotton grower priorities
in research, development and
extension areas, and lobbies research
issues on behalf of cotton growers.

The Cotton CRC works with Cotton

Australia to develop and implement
the industry’s Best Management

Practices (BMP) program, which is
industry’s commitment to the world’s
best practice in cotton production.
BMP is a voluntary farm management
system that provides self assessment
mechanisms, practical tools and
auditing processes to ensure that
cotton is produced with best practice
across a range of focus areas.

Auwstralinn Government

" Cotton Research and

Development Corporation
The Cotton Research and Development
Corporation (CRDC) is a partnership
between the Australian cotton industry
and the Australian people, through the
Australian Government. CRDC, aided
by the advice of Cotton Australia,
invests in and manages a portfolio of
research, development and extension
projects that seek to enhance the
ecological, social and economic values
associated with cotton production
systems. CRDC is a significant investor
in, and the largest commercial partner
of, the Cotton CRC.

Cotton Seed Distributors (CSD) is
the industry’s largest supplier of
cottonseed, from improved varieties
bred in Australia. CSD works closely
with CSIRO Division of Plant Industry
to have available the best possible
varietal performance in conventional
material and the transgenic market,
combining the attributes of the
conventional varieties with the best
possible biotechnology performance.

G

CS5IRO

CSIRO, the Commonwealth Scientific
and Industrial Research Organisation,
is Australia’s national science

agency. CSIRO brings expertise and
infrastructure through its Plant
Industry (P1), Ecosystems Sciences,
Materials Science and Engineering
(MSE) and Land & Water divisions.

The University of Sydney
The University of Sydney, founded in
1850, has an international reputation
for outstanding teaching and research
excellence. Based in Sydney the
University has ten different campuses
spread throughout the heart of the
CBD.

The University of New England (UNE)
is one of Australia’s leading regional
universities, and a major provider

of distance education, serving over
17,000 students globally. Based in
Armidale, NSW, UNE is the closest
university to major cotton growing
regions. The Cotton CRC Cotton
Production Course is facilitated by
UNE.



OUR PARTNERS

University of New South Wales

R

The University of New South Wakes
(UNSW) was established in 1949. It has
expanded rapidly and now has close

to 40,000 students. The University
offers more than 300 undergraduate
and 600 postgraduate programs. The
Cotton CRC works with the School of
Biological, Earth and Environmental
Science and the UNSW Water Research
Laboratory.

University of
Technology Sydney

UNIVERSITY OF

TECHNOLOGY SYDMNEY

The University of Technology Sydney
(UTS) is a dynamic and cosmopolitan
university that marks the gateway to
Sydney. The Cotton CRC currently has
three research projects with UTS, both
within The Catchment program.

Inustry &
Investment NSW

Ak

w | Department of
s | Primary Industries

NSW Departm of Primary Industries
(NSW DPI) incorporates the former
Department of Industry & Investment
and acts in partnership with industry
and other public sector organisations
to foster profitable and sustainable
development of primary industries in
New South Wales. With a staff of 3500
based at over 130 locations across the
state, the department delivers a wide
range of services to primary industries
and rural communities.

The partnership between the Cotton
CRC and NSW DPl is crucial, as it

provides the support need to extend
research and promote adoption within
the Australian cotton industry. The
Cotton CRC is headquartered at the
Australian Cotton Research Institute
at Myall Vale, near Narrabri, which is
operated by NSW DPI.

Department of Agriculture,
Fisheries and Forestry
Queensland

Queensland
Government

The new Department of Agriculture,
Fisheries and Forestry Queensland
(DAFF QLD) includes the former
Department of Primary Industries

and Fisheries. It promotes profitable
primary industries for Queensland

by providing expertise and support

to assist Queensland’s food and fibre
industries to increase productivity,
improve sustainability, grow markets
and adapt to change. The partnership
with the Cotton CRC is crucial, as it
provides the support needed to extend
research and promote adoption within
the Australian cotton industry.

Western Australian
Department of
Agriculture and Food

- Depardment of
1 Agriculture and Foad @
@l

1R R O
TR

WA Department of Agriculture and
Food assists Western Australia’s
agriculture, food and fibre sectors
to be sustainable and profitable,
with a clear focus on export-led
growth. The Department enhances
the international competitiveness of
the state’s agribusiness by working
with them to meet the increasingly
demanding standards for safety and
quality of food and fibre products
produced in a sustainable way.
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GOVERNANCE AND MANAGEMENT

OUR CRC

Our structure

The Cotton Catchment Communities
CRC (Cotton CRC) is an incorporated
company limited by guarantee. It is
subject to Corporations law and has an
independent, skills-based Board and
an independent Chair.

The Cotton CRC has eleven core
participants and 36 affiliate partners.
These participants give the Cotton
CRC a local, as well as a national,
focus. The partnerships, which include
R&D providers, industry, universities,
catchment and community
organisations enhance the Cotton
CRC’s ability to deliver outcomes to
a wide range of end-users across
Australia.

Cotton CRC Company
Management Team

The Company Management Team
supports and advises the board on
operational issues relating to research,
commercialisation, communication,
and education and training. The
Company Management Team (CMT)

is comprised of the CEO, Chief
Operations Officer (COO), Chief
Scientist, Business Manager and
Program Managers. The CMT meets
monthly to deal with arising issues and
the day-to-day decisions of the Cotton
CRC.

The Cotton CRC Board

The Governing Board sets policy and
strategic directions for the Cotton CRC
and monitors overall performance,
acting in the best interests of the
Company (the Cotton Catchment
Communities CRC Limited). The
Board is responsible for optimising
the Company’s agreed outputs and
outcomes and for maintaining the
operating values and principles set by
the members

The shareholders appoint seven
directors plus an independent Chair
to the Cotton CRC Board. The Board
represents a range of expertise,
including research and development

management, commercialisation

and IP management, education

and training, finance and business
management, cotton growing,

cotton marketing, catchment and
communities interest, natural
resource management and corporate
governance.

Board Committees
Audit and Governance Committee

Kathryn Adams Chair

Kym Orman

David Hamilton

Robert Dugdale

Des Boucher Independent Non-Board
member

The Audit and Governance Committee
is responsible reviewing the integrity
of the Company’s financial reporting
and overseeing the independence of
the external auditors, ensuring that
best practice governance standards
are identified and recommended. It
consists of a chair who is independent
and not the chair of the board and has
three members, none of whom are
executive management.

Human Resource Committee

John Herbert Chair
Barbara Grey
Dianne Bentley
David Anthony

The Human Resources Committee

is responsible for making
recommendations for the selection
and maintenance of appropriate
personnel, entitlements and working
environments, in order to achieve
Cotton CRC goals.

Centre Forum

The Board receives strategic input

and advice from the Centre Forum,
which comprises all partners and
associated affiliates. This is a very
important activity for communication
and dialogue on key aspects of the
Cotton CRC’s progress, activities,
commercialisation and other key issues
identified by the members, partners
and Board.
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RESEARCH ACTIVITIES

THE FARM

Program Leaders

Graham Harris

Queensland Department of
Employment, Economic Development
and Innovation

Lewis Wilson
CSIRO

Peter Gregg
Cotton CRC

Goal

Enable the cotton industry to improve
profitability and sustainability of
production.

Sub-programs

¢ Integrated Pest Management
¢ New Tools and Technologies
¢ Water Use Efficiency

¢ Plants and Soils

¢ Farming Systems.

Our Research Program

The Farm is the largest program within
the Cotton CRC, and includes most of
the research related to production and
sustainability issues on-farm.

Our Research and Partners

The Cotton Research and Development
Corporation (CRDC) was the largest
single investor in The Farm program.

The Grains Research and Development
Corporation (GRDC) was another
significant partner in The Farm. Private
sector investors included Growth
Agriculture Pty Ltd, AgBitech Pty Ltd,
Cotton Seed Distributors (CSD) and
Monsanto Australia Ltd.

The Australian Government, through
the National Water Commission,

and the Queensland Government
Water Corporation, SunWater Ltd,
contributed to our research projects.

Research providers for The Farm
included major partners such as
CSIRO Ecosystem Sciences, CSIRO
Plant Industry, Industry & Innovation
NSW, Queensland Department of
Agriculture, Fisheries and Forestry,
Western Australian Department of
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Professor Peter Gregg , Dr Lewis Wilson, and Graham Harris

Agriculture and Food, The University of
Sydney and University of New England.
Most of these organisations were
involved in multiple projects across all
the subprograms of The Farm.

Our Program Activities

The majority of projects in the Farm
Program have been completing
their research during the 2011-12
season. This has included research
on automated furrow irrigation,

the collation of surface irrigation
evaluations across the industry in the
past decade and the finalisation of
the agronomic research into wheat
production with the cotton-grain
farming system.

In irrigation research, Richard Koech
has submitted his PhD thesis on the
real time optimisation and control
of furrow irrigation systems. He has
shown that it is technically feasible
to automate furrow irrigation which
leads to significant benefits in
labour demand and the hydraulic
performance of irrigation events.
Discussions are currently underway
with a company to commercialise the
system developed in this research.

This could have significant implications
for surface irrigation both nationally
and internationally.

Dr Malcom Gillies of the National
Centre for Engineering and Agriculture,
UsSQ has integrated the Irrimate
Surface Irrigation Database with SISCO
used to analyse data collected during
surface irrigation evaluations using
Irrimate. He has added data from
over 490 surface irrigation evaluations
conducted in the industry in the

past decade and, following quality
checks, added them to ISID. This is
now a comprehensive data source
demonstrating the performance of
surface irrigation practices within the
industry. Initial data analysis from the
500 evaluations currently in ISID show
that the median application efficiency
(without tail water recycling) within
the industry is around 65 per cent,
with a range of 53 to 77 per cent.
With the use of tail water recycling
the median application efficiency is 80
per cent (with a range of 64 to 91 per
cent).

Stephen Yeates, CSIRO, was awarded
his PhD on irrigated cotton in the
tropical dry (winter) season. He

SAILIAILDY HOYV3IS3Y




THE FARM

demonstrated that cotton could

be grown in the dry season in the

Ord Irrigation Area and that further
research was needed in the Burdekin.
Subsequently he, together with Dr Paul
Grundy of DAFF Queensland, has been
researching the agronomy of cotton
production in the Burdekin region.

Dr lan Rochester in his research

on greenhouse gas emissions has
demonstrated the limitations of the
current methodology in measuring
these using emission chambers
that close for one hour. This leads
to reduced photosynthesis and
potentially increased soil and plant
respiration in response to chamber
temperatures reaching 35 to 50
degrees Celsius during closure.

Critical analysis of the practices within
the farming system contributing to
high yields and quality by Dr Michael
Braunack confirmed that there is no
single factor responsible. The relative
importance of different practices
differs with season and region and the
management of individual growers.
Lint yield response was optimised
with 100 to 200 kg N/ha, 10 to 30 kg
P/ha and 0 to 10 kg K/ha across the
industry. The other critical factor
identified was the certainty of water
supply. His research into the effect

of planting f=date on the efficiency

of input use showed that for Bollgard
Il crops yield and resource use
efficiencies (water and nitrogen) were
statistically unaffected by planting
dates up to 30 days later than the
current target planting date.
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Dr Rose Broderick in her dynamic deficit research demonstrated the superiority of
ETo rather than vapour pressure as the trigger to use for dynamic deficit irrigation.
She was able to achieve very high GPWUI and IWUI figures (up to 2 bales/ML
and 4 bales/ML respectively) in her research during two relatively wet seasons.
This research needs repeating during drier seasons.

Herbicicie tolerant cotton varieties
have had very high uptake within
the cotton industry, especially the
Roundup- Ready Flex trait that
permits over-the-top weed control
with glyphosate. This trait provides
substantially improved flexibility for
cotton growers, allowing control of
weeds when field are too wet to
cultivate and also reducing risks to
subsequent crops than many soil
applied residual herbicides present.
The dramatic uptake of this trait
places intensive selection pressure
on weeds for glyphosate resistance,
especially in dryland systems where
glyphosate is used extensively year
round. Five weed species now show
etals glyphosate resistance and
*e evaluation of options to
manage and reduce risks
from weeds which have
glyphosate resistance
and a range of strategies
have been actively
extended to industry.
An online Glyphosate
Resistance Toolkit has
been developed to further
growers understanding of
weed resistance as well

as allow them to evaluate the risks

of their own herbicide use patterns
for glyphosate resistance. Graham
Charles, NSW DPI partner, has been
investigating responses of cotton

to ‘drift’ applications of a range of
herbicides commonly used in cotton
regions. He has documented recovery
patterns, both with images and also
using plant growth analysis to monitor
recovery of plant leaf areas and
fruiting. He has reported these results
in a format that will help growers to
assess levels of damage and likely
recovery outcomes, crucial information
in deciding whether to persist with
the crop, and if so likely returns or
whether to plough the crop out. This
information is available on the Cotton
CRC website in the WEEDpak section.

Baogian Lu was awarded his PhD

for his thesis titled ‘Thresholds and
mechanisms of survival for Bt-
susceptible Helicoverpa spp. living

on Bollgard 11® cotton’. Sometimes
Helicoverpa spp. larvae, which are not
resistant to the Bt proteins can survive
on Bollgard 11® cotton to levels which
exceed recommended thresholds for
treatment. This raises the question
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NORPAK: GROWING COTTON IN THE BURDEKIN

In response to this interest and attempts by local growers

to produce cotton, the Queensland Department of
Agriculture, Fisheries & Forestry and the Cotton CRC
invested in a project to examine the feasibility of cotton
production in the Burdekin region in 2007. With a number
of growers attempting to grow cotton in the region with
mixed success, the R&D program was further bolstered
in 2009 with additional investment from Commonwealth
Scientific Industrial Research Organisation, the Cotton
Research and Development Organisation and the Cotton
CRC to fast track much needed additional research on
nutrition and farming systems constraints.

NorPAK released in 2012, documents the knowledge
derived from the collaborative work undertaken by the
Cotton CRC partners, pioneer growers and agribusiness in
the Burdekin region. As a region that varies considerably
both climatically and environmentally from all other
cotton growing areas of Australia, this manualserves as

a testament to the diverse research, development and
extension skills of Dr Paul Grundy of DAFF Qld and Dr
Stephen Yeates of CSIRO.

‘how do susceptible larvae survive on
Bollgard II® cotton?’ Baogian found
that Helicoverpa spp. larvae shift their
behaviour when exposed to Bollgard
11® plants. Frequent movement implies
that larvae may be able to detect

and avoid the Bt toxin. Further, an
apparent feeding preference for
flowers supports previous work which
suggests that parts of this structure
may express very low levels of Bt
toxin. These behaviours, coupled

with variability of Bt toxin expression
in Bollgard II® cotton, can result in a
proportion of the population becoming

established. Baogian also investigate
whether the damage these larvae
cause was economically significant and

if current thresholds are reliable. He
found that Bollgard II1® cotton is highly
tolerant of Helicoverpa spp. larvae and
compensates well for damage from
them. Current action levels appear to
be conservative.

Habibullar Bahar was also awarded a
PhD at the University of New England.
His research examined the potential
of natural enemies (a predator, the
green lacewing, and a pathogen, a
novel fungus). He found that both

functioned as effectively in Bt cotton
as in conventional cotton, and that
natural enemies such as these could
be valuable components of integrated
pest management in Bt systems.

Lily Pereg at UNE reported to the
Cotton Consultants Association the
biology and epidemiology of black
root rot (T. basicola). She especially
focussed on the process by which
this fungal disease is able to colonise
cotton roots and how this damages
them. Lily also explained that the
wide host range of this disease, and
the susceptibility of cotton to many
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strains, make it difficult to manage.
Using proteomics and genomics tools
it was shown that in Australia the
pathogen strains originated from
descendents of a single strain or
groups of closely related strains and
have most likely adapted to their
hosts, with implications in disease

severity. Putting the two facts together

— the attractiveness of cotton to a
wide range of T. basicola strains and
its suggested remarkable ability to

adapt to the host could explain the fast
spread of this pathogen in and among

cotton fields and disease severity. Lily

suggested a range of options to reduce

risks from this disease, especially
delayed planting which put seedling
growth into more favourable growing
conditions.

Our achievements

Emerging pests always create
challenges on cotton farms and the
past season has been no exception.
The yellow tea mite or broad mite,
Polyphagotarsonemus latus, occurred
as a widespread problem for the first
time. This tiny mite belongs to the
Tarsonemid group, and adults are
about 0.1 mm long. Their feeding
causes damage symptoms including
stunting, darkening and curling

of leaves. Often this damage is
initially mistaken as herbicide drift
damage. However, the underside of
the leaves with broad mite damage
takes on a very shiny, almost wet,
appearance and this is usually fairly
diagnostic. Reports of broad mite
outbreaks in fields were received
from the Theodore region as well

as the Maclintyre and Gwydir. The
Cotton CRC was able to rapidly put
together information on this pest and
management options and this was
rapidly circulated as a Cotton Tale via
the Development and Delivery Team.

The annual disease surveys continue
to provide the foundation for
understanding the disease challenge
to cotton production. Surveys in
NSW through the summer of 2011-
12 showed that the cotton industry

Broad mite life cycle
26-30°C, high humidity (>70%), 4-5 days + 1 day
3-5 eggs per day for about 6-8 days (about 30 eggs/female)

Symptoms
caused by
broad mites—
leaves become
brittle, curled,
stunted and
fracture — like

has been hit hard by a range of
diseases following a cool and wet
summer. These conditions favoured
various diseases and the survey found
increased incidence of cotton diseases
including Sclerotinia, Black root rot,

Verticillium wilt, Phytophthora and
Fusarium wilt that can threaten crop
yield. Sclerotinia, or ‘stem rot’ was
reported during February in rank
cotton growing under centre pivot,
lateral and irrigation systems in the
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Macintyre, Namoi, Lachlan, Macquarie
and Murrumbidgee valleys. This
disease is responsible for causing
dieback of branches and other crop
losses. Several fields suffering from
severe Verticillium wilt were reported
and was particularly evident in the
Naomi valley with 88 per cent of the
fields surveyed reporting an infection
rate of 21 per cent. The wet conditions
were also responsible for an outbreak
of Phytopthora boll rot of cotton. NSW
results also reported boll rot at various
levels in all fields surveyed with a
mean incident rate of 4 per cent in the
Murrumbidgee valley.

The team responsible for the GRDC
funded High Yielding Grains project
have compiled their research into

a 40 page “Irrigated Wheat — Best
Practice Guidelines in Cotton Farming
Systems” publication. This publication
dispels previous suggestions that
techniques for producing high
yielding grains in southern Australia
could easily be translated to more
northerly cotton regions, and provides
recommendations on variety selection,
nutrition and irrigation management
which are relevant to the different
seasonal conditions of cotton areas.

Our Outcomes

As the CRC winds up, it is apparent
that the CRC has delivered most

of the outcomes from The Farm
program that were planned during
the life of the CRC. Our research has
helped improved water use efficiency,
contributed to improved integrated
pest, disease and weed management
systems, delivered new techniques
for monitoring nutrient use and
improving its efficiency, developed
farming systems which enable

the cotton industry to respond to
emerging challenges including climate
change and climate variability, and
developed new products to improve
the sustainability and productivity of
the industry.

An independent analysis of the value
of the CRC’s research, conducted by
NSW DPI, estimated a NPV of $321.7
million from research in The Farm.
Major contributions came from water
research (5114.1 m), integrated pest,
disease and weed management
($107.1 m) and soils ($100.5 m).

The Cotton CRC also developed novel
products for pest management,

and this work will continue in other
organisations. The technology behind
the moth attractant Magnetf, which

THE FARM

was registered in 2009, was sold to
commercial partner AgBitech Pty.
Ltd., In collaboration with the UNE
group of Prof. Peter Gregg and Dr.
Alice Del Socorro who developed the
product, they will continue to research
its potential use in management of
resistance to Bt cotton, and to develop
similar products for use against other
pests in the grains and horticultural
industries. Funding will be provided by
CRDC, GRDC and the ARC.

The technology for another CRC
product, extracts from “Plant X” has
also been sold to the commercial
partner, Growth Agriculture Pty.

Ltd., who are preparing a package

for submission to the regulatory
authorities. Plant X has been evaluated
in the CRC’s program of testing new
products for activity against beneficial
insects (natural enemies of pests), and
found to have generally low impacts.
It promises to provide another
IPM-compatible tool for control of a
range of cotton pests. A proposal to
establish a Centre for Biopesticides
and Semiochemicals, based on and
extending work done in the CRC, is
under consideration by various rural
R& D funding organisations.
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CRC’S IRRIGATION OPTIMISER HELPS FARMERS PLAN FOR OPTIMUM PROFITS’

A new website tool designed specifically for Australian
agriculture is coming to the rescue for farmers struggling
with erratic climate variation and water availability,
unpredictable commodity price swings and ever
increasing production costs.

The Irrigation Optimiser has been developed by
Agricultural Production Systems Research Unit (a
collaboration of research agencies including the QLD
Department of Employment, Economic Development &
Innovation, the CSIRO and the University of Queensland)
based in Toowoomba in conjunction with the the Cotton
CRC

The Cotton CRC project was funded by the Grains
Research & Development Corporation, and the aim was to
make it easier for farmers to decide which crops to plant
and what irrigation strategies to implement to achieve
maximum whole of farm profitability.

The development team worked with real farmers to
create a deceptively simple risk management tool that
can crunch the numbers on the complex interactions
between water allocations, seasonal conditions, soil types
and crop varieties. Paddock acreage, price estimates, and
individual input costs are also added to the mix.

The Irrigation Optimiser is very easy to use allowing
farmers to input information specific to their own farm
enterprise to answer crucial questions about how to
maximize farm profits given the megalitres of water and

hectares of land available for any individual operation.

For farmers trying to work out whether to put all of
their resources into cotton or whether to irrigate a range
of crops, the Irrigation Optimiser can quickly calculate
prospective profits across the whole farm, taking into
account detailed information such as soil depth, land
type, irrigation efficiency and costs per megalitre.

The Irrigation Optimiser is an ideal tool for use in the pre-
winter and pre-summer planning season when critical
decisions need to be made about planting strategies.

The Optimiser tool is also completely free and you can it
try it out for yourself at:

http://www.apsim.info/IrrigationOptimiser/

Log on to the net and run the ‘demo farm’ application
on the Optimiser. Save the file in your hard drive and
then follow the menus and tab instructions to describe
the details of your own farm enterprise. Lastly go to the
Optimiser tab, select whether you want to optimise for
dry, average or wet seasons and press Go. The results
table will show an optimum strategy that maximises
whole farm profits.

The Cotton CRC is pleased to present the Optimiser to
Australian farmers and believes the device can play a
key role in helping the irrigation industry make crucial
decisions for whole of farm viability and economic
success.




Our Challenges

While the water shortages of recent
years have been relieved by heavy rain,
which led to two years of successive
record cotton acreage being planted

in 2010/11 and 2011/12, realising

the potential has not been easy. Both
seasons presented some difficult
growing conditions — cool weather and
rain in November and December led
to slow growth and in some regions
extensive flooding.

Extensive weed growth through the
winters of the last two years meant
there was an abundance of hosts for
many invertebrate pest species, and
high numbers of pests were found

from early in the crop season. Pest
management challenges included
early season infestation of crops

with spider mites. Inappropriate
pesticide options for other pests, such
as mirids or aphids, can make this
situation worse by destroying natural
enemies of mites. The lusher weed
growth through winter combined
with mild winter conditions indicated
the potential for serious issues with
SLW. Cotton CRC meetings in all key
regions in November and December
provided industry with strategies to
reduce risks from and to manage this
pest, especially in association with
other pests such as spider mites.
Cotton CRC research addressed these

THE FARM

issues through evaluation of non-
target effects of all pesticides and
this is captured in the Cotton Pest
Management Guide and updated
annually.

For the Farm Program these growing
conditions created challenges and
highlighted the relevance of the work
we do. Our researchers, working
closely with staff from The Adoption
program and other sectors of the
industry, contributed strongly to
meeting the challenges in converting
record acreages into record production
in this difficult season.
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THE CATCHMENT

Program Leader
Jane Trindall Cotton CRC

Goal

Enable best practice cotton enterprises to deliver
sustainable ecosystems and reduced impacts on
catchments.

Sub-Programs and Leaders

¢ Integrated management of river systems
Dr Glenn Wilson The University of New England

¢ The dynamics and connectivity of groundwater
systems
Assoc Professor Bryce Kelly University of NSW
Professor lan Acworth University of NSW
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¢ Managing on-farm water storages for irrigation
and environmental purposes
Professor lvan Kennedy The University of Sydney

¢ Managing biodiversity and ecosystem services

on farms
Dr Nancy Schellhorn CS/IRO

¢ Integrated farm and catchment management

resources
Stacey Vogel Namoi CMA

Our Research Program

Since the start of the current Cotton
CRC, over $9.2 million has been

invested in 50 collaborative research
projects in The Catchment program.

The Catchment program pledged “Best
practice cotton enterprises delivering
sustainable ecosystems and reduced
impacts on catchments.” And in doing
so the program has tackled research,
development and extension into

rivers and wetlands, groundwater,
water quality, ecosystem services and
biodiversity at two scales — catchment
and on-farm.

Our Research and Partners

With the focus on developing and
delivering catchment research
outcomes, a vital focus of Catchment
Program has been on forming and
building natural resource management
partnerships throughout cotton
growing regions. Effective partnerships
ensure co-investment in research and

development whilst also maximising
the reach of each organisations
influence.

The Catchment program has

enjoyed partnerships with over 50
organisations who have invested nearly
$7 million of external investment into
this program, in addition to the $2.4
million invested by DIISR. The Cotton
CRC has been in the unique position
of being able to effectively engage
with irrigators, government decision
makers, the community and other
water users. This alone has given the
Cotton CRC a greater capacity and
ability to achieve outcomes from its
research in cotton catchments.

Our Program Activities

A variety of activities have been
undertaken this year by researchers
and extension staff to reach the
end users the Catchment Program
research. These include:

Australian Cotton Water Story

With water in the spotlight and as the
Cotton Catchment Communities CRC
winds up it has been timely for the
industry to celebrate the highlights

of cotton water RD&E over the past
decade. In August 2011, Cotton
Australia, the Cotton CRC and Cotton
RDC held a forum “the Australian
Cotton Water Story - a research
review”. Building on the success

of this forum, in conjunction with
Greenmount Press — publishers of the
Australian Cottongrower magazine -
we are now working to bring together
this research and development into

a legacy document: The Australian
Cotton Water Story - A decade of
cotton water R&D. The aim of the
Water Story is to take stock of the
breath of cotton water R&D that has
taken place over the past decade,
highlight the successes, articulate

the legacy of the Cotton CRC and set
the strategic direction for industry
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investment in water research for the
coming years.

Caring for our Country

In 2012 the Cotton CRC was successful
in obtaining a $440,000 grant from

the Federal government’s ‘Caring for
our Country’ program. This project

will bring 50 farmers together to
contribute to the ongoing conservation
and protection of biodiversity at a
landscape scale across individual
farms as well as neighbouring farms.
Groups of farmers in Queensland

and NSW will adopt best practice

on their farms by integrating native
vegetation into cotton production
systems to increase the two ecosystem
services of biodiversity and natural
pest control. Given NRM is already
embedded in the industry’s myBMP
best practice system, and Integrated
Pest Management is significantly
dependent on a productive
environment for beneficial species, this
project has the potential to build on
our vision for industry best practice.

Quick Tests

Test kits for the rapid detection of
pesticide in water, based on ELISA
technology and gold labelling were
developed in collaboration with the
University of Sydney and Tianjin
University of Science and Technology
(TUST). The test kits have been
developed for the rapid detection of
diuron, fluometuron, and prometryn.
This project established both proof-
of-concept for the technology and

developed a series of prototype tests.

This is a very young product and the
researchers have done exceptionally
well to get to this stage in a very
short period. The project really
demonstrates the research capacity
Ivan Kennedy has built over the years.
The quick tests truly illustrate the
cotton industries proactive approach
to address social and environmental
responsibilities.

Professor Shuo Wang from Tianjin
University of Science and Technology,
was originally one of lvan’s PhD
students funded through CRDC in the
early 1990s working on environmental
fate of pyrethroids; he joined the CRC
team as one of the inventors of the
technology. Professor Wang heads a
Key Laboratory for Food Safety with
10 academic staff and almost 100
post-graduate students at the Tianjin
University of Science and Technology.
As University Vice-President for
International Affairs, Shuo is an
important international collaborator.

Interestingly, the diuron quick tests are
now being trialled in collaboration with
the Cotton Research and Development
Corporation (CRDC) to rapidly develop
a risk assessment of diuron in for

the Namoi and Fitzroy catchments.

In view of environmental concerns,
there is an increasing focus on the
continued use of diuron. Recently, the
APVMA reviewed and suspended its
registration. Although the regulatory
review is not complete, the preliminary
indication is that application levels

of 1.8 kg/ha may be retained for use
where such use does not create a ‘high
risk situation’. The low-cost QuickTests
provides a good opportunity to
undertake low-cost sampling of rivers
in cotton catchments. These data will
be used to build on exiting knowledge
of diuron concentration and ecological
toxicity to characterise environmental
risk.

Our Achievements

Since the inception of the Cotton CRC
Catchment Program in 2004, there
has been a significant cultural shift

in the way environmental research
has been done in an industry context.
Today we see attitudinal change in
agricultural research scientists who
are framing research questions and
delivering the information to growers.
Accordingly, the Cotton CRC has

been able to broaden the context

of entomologists, and has moved
towards bridging the gap between
the environment and production. The
CRC has brought together agricultural
and environmental science to look

at landscapes where cotton is grown
in an integrated and relevant way
and an effective recipe to improve
the environments in which cotton is
grown.

As an example, prior to the beginning
of this CRC, little thought had been
given to the non-crop vegetation
(native trees, grasses and shrubs

and introduced weeds) surrounding
cotton fields and the role it may play
in supporting populations of beneficial
insects. In 2010, Dr Nancy Schelhorn
gave a presentation to the Australian
Cotton Conference “Pest Suppressive
Landscapes — Understanding Habitat
Function.” Nancy presented the
evidence collected during this CRC to
show that natural enemies use native
remnants as reproduction habitat,
move between native remnants

and crops, and colonize crops. At

the landscape scale, Nancy’s work
has demonstrated that the spatial
arrangement of patches of native
vegetation is crucial for effective pest
control in crops. What this means



is that cotton and grain growers

can benefit from maintaining and
managing native vegetation to regulate
the pest to natural enemy ratio in

their crops and that native vegetation
management can potentially play
arole in landscape scale IPM. This
really is a new paradigm for the cotton
industry. More recently, a novel
research direction was borne by Nancy
and her team who began to look at the
concept of area-wide pest suppression
in transgenic landscapes: Implications
for resistance management. This
research focus and findings is providing
insights on how the industry can
increase the performance of the refuge
strategy, thus better managing cotton
technology. This is a critical issue for

all cotton growers and in fact the
sustainability of the cotton industry as
a whole.

Eighteen PhDs have been carried out
in the Catchment Program, illustrating
the vital contribution the program
has made to build the research
capacity of ecologists, chemists and
hydro-geologists, and the knowledge
of natural resource in the northern
Murray Darling and Fitzroy Basins.

Our Outcomes

Over the 7 years, the Catchment
program enjoyed partnerships with

all relevant environmental decision
makers in cotton growing regions. In

a recent survey of these organisations
approximately 75% of respondents
would expect that the Catchment
program would be already contributing
to very likely be contributing to natural
resource condition changes. A similar
proportion of respondents from CMAs
or NRM bodies thought Cotton CRC
outputs have assisted with achieving
Catchment targets. There can be little
doubt environmental agencies such

as CMAs and NRM bodies see great
value in a partnership with the cotton
industry.

Our river and wetland research has
been, or is being used, by government
agencies in at least four catchments

in the Northern Murray Darling - the

THE CATCHMENT

not able to claim whole responsibility
for these astounding outcomes the
Cotton CRC has definitely played its
part in achieving these.

Condamine-Balonne, Border-Rivers,
Gwydir and Namoi. It is likely that the
key findings are already contributing
to the improved natural resource
condition in these catchments.
(Catchment program survey 2011). In
2011 a cotton grower survey found
96,323ha of native vegetation and
riparian zones have been actively
managed by 40% of growers on their
cotton farm in the past 5 years. While

Our Challenges

As the CRC winds up, the final
challenge lies in managing our R&D
legacy, and most importantly the
strong relationships that exist with
partners in the CRC’s Catchment

NINETY people got up close and personal with the creatures of the night recently
during two spotlight evenings held near Wee Waa and Burren Junction. The free
community events, funded by Cotton CRC and Namoi CMA, showcased local
nocturnal native wildlife and the habitats in which they live.

Ecologist Phil Spark led the torchlight tours. Various species of microbats such as
the vulnerable yellow-bellied sheathtail-bat were spotted, along with the barking owl,
pale-headed Snake, native water-rat, legless lizard and many brush tail possums.

Frogs wete also a feature, particularly the water holding frog and the spotted marsh
frog, yet the favourite finds were the snakes and microbats.

The two groups saw 37 different species of native animals, five of which were listed
as vulnerable. Mr Spark said the evenings highlighted the need to protect the habitat
of local wildlife.
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NAMOI RESEARCH IN THE SPOTLIGHT

Groundbreaking research on the interconnection
between groundwater and surface water in the Namoi
Valley, has been recognised at the most prestigious
awards in Australian science.

The Connected Water Initiative (CWI) Team from the
University of NSW became one of just two finalists in
the 2011 Australian Museum Eureka Prize for Water
Research and Innovation, highlighting the significance
of the Team’s findings on the interconnectivity of water
in our landscape, a subject which has been poorly
understood in the past.

The Connected Water Initiative (CWI) Team from the
University of NSW supported by funding through the
Cotton Catchment Communities CRC*, has developed
new science and computer modelling methods to
quantify the impact of extraction on groundwater
resources and to reveal the extensive linkages between
aquifers and river flows.

Their innovative research techniques have created the
most detailed modelling of aquifer interconnectivity
ever compiled in Australia’s agricultural regions,
demonstrating the extensive interaction of water flows.

The development of new scientific tools to accurately
assess groundwater storages is providing greater
certainty for both irrigators and the environment. The
CWI research will enable farmers to make informed
decisions about water usage and to plan new strategies
for a sustainable future.
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Jane Macfarlane from the Cotton CRC has praised the
CWI Team for their active engagement with industry
stakeholders, “It is unusual for scientists to engage in
the comprehensive ways that this team has. They have
run field days, town hall meetings and workshops, as
well as engaging with their own scientific and related
communities.”

The CWI Team'’s research findings are already being
incorporated into local water management planning in

the Namoi Valley, with irrigators in areas close to Water
Sharing Plan limits, proactively adopting strategies such as
water rostering at low flows to protect riparian vegetation,
aquatic ecosystems and general river health.

The cotton industry’s success depends on the availability
of water, and in the interests of both agriculture and the
environment it is crucial that water management decisions
are based on the best science. The research conducted

by the Connected Water Initiative Team in the Namoi
Valley will be critical for the effective and equitable future
management of water sharing plans.

The Cotton Catchment Communities Cooperative Research
Centre (CRC) congratulates the CWI Team on their
impressive advances in defining the sustainable extraction
potential of ground water irrigation supplies.

The Cotton CRC would also like to thank funding

partners, the National Water Commission, the Namoi
Catchment Management Authority, the Cotton Research &
Development Corporation, and Cotton Seed Distributers.

E UNSW Connected
Water Team: Professor
Tan Acworth, Dr Wendy
Timms, Research Associate
Andrew McCallum, Dr
E Anna Greve, Associate
Professor Bryce Kelly,
and Gabriel Rau , finalists
Research Associate
Andrew McCallum, Dr
Anna Greve, Associate
E Professor Bryce Kelly, and
' Gabriel Rau , finalists in
the 2011 Eureka Water

Innovation Prize.
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Program. The CRC’s strong
relationships with its partners in the
Catchment Program are important
particularly as water becomes
plentiful, and the industry emerges
again as a major player in the
northern Murray Darling and Fitzroy
Catchments. There is great value

for NRM organisations to remain
connected to the cotton industry,

as growers and consultants are

key end users for natural resource
management research, development
and extension. At the same time, the
cotton industry recognises the value
of including environmental research
in its portfolio, especially when

the links between natural resource
management and farming are tangible.
Significant benefits still remain to be
gained from industry and management
bodies delivering the same NRM
messages to growers, as well as having
one point of contact for growers in
regards to NRM issues. This can be
achieved through collaborations. The
Cotton Research and Development
Co-operation have been proactive in
pursuing opportunities to pick up the
baton where the CRC has ended to
continue research to better manage
natural redsources on cotton farms
and in regions and catchments where
it is grown.
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THE COMMUNITY

Program Leader
Dr Paula Jones Cotton CRC

Goal

Enable mutually beneficial interactions between industry

and regional communities.

Sub-Programs

¢ Document the cotton industry’s contribution to the
economic and social fabric of cotton growing regions

¢ Identify opportunities for and assist with, the
implementation of strategies for enhancing the
flexibility and resilience of cotton communities,
including labour, and regional business resources

¢ Identify ways in which the community and industry
can address and contribute to future natural resource
policy issues collectively in cotton catchments,
including greater knowledge of the impacts that
changing water allocations and natural resource
management have on socio-economic issues.

Our Research Program

As the Cotton CRC draws to a close
and activities in the Communities
Program are wrapped up, now is

the final opportunity to reflect on

the work undertaken over the last

7 years and especially in the final

year. Over this time the Cotton CRC’s
Communities program commissioned
a total of 51 projects of which 45

are now complete. The remaining 6
incomplete projects are being assigned
to other agencies (CRDC and RIRDC)
who will ensure that these projects are
completed.

Our Research and Partners

Over the last 7 years a total of
$3,740,400 cash and $3,733,295
in-kind have been invested in the
Communities Program. This came
at a time when investment in rural
social research was limited especially
by an agricultural-based industry.
The Communities Program has
partnered with different research
providers and end users to ensure
that the commissioned research was
scientifically robust and relevant to
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cotton communities. Through these
projects we have established new
partnerships which will continue on
beyond the life of the Cotton CRC.

In the final year of the Cotton CRC,
the Communities Programme saw
the commencement of several new
projects including the ‘Securing wealth
and wellbeing of rural communities’
led by Dr Anthony Hogan (ANU),

‘An audit of the workforce skills of
aboriginal people in the Gomeroi
Tribal Nation’ led by the Cotton CRC,
and the ‘Wee Waa Drought Study
revisited’ led by Guy Roth and Stacey
Vogel. Additionally, the Cotton CRC in
conjunction with CRDC also held the
2012 Sustaining Rural Communities
Conference for the 3rd time.

Our Program Activities

An emerging theme in the
Communities programme has been
the importance of community
wellbeing and resilience in the face
of various climatic, financial and
social adversities. As a way of tying
this theme together, one of the
final projects to be undertaken in

the Communities Program was led

by Dr Anthony Hogan (ANU) and

his collaborators from Canberra
University, the University of South
Australia, Flinders University, Economic
Solutions and Instinct and Reason. In
partnership with the Namoi CMA and
RIRDC, the team identified the critical
social and economic attributes that
make up an adaptive community and
developed a decision making tool
which communities can use to assess
the likely impacts of further change to
the social and economic base of their
community. This work will continue on
beyond the life of the Cotton CRC and
is being incorporated into the Namoi
CMA'’s new resilience based Catchment
Action Plan (CAP). The inclusion of
this type of social research into the
CAP is the first of its kind and offers
the Namoi CMA a more robust way of
measuring and monitoring community
resilience in the longer term. Itis also
receiving significant interest by other
state and federal government agencies
and we hope it becomes a widely used
method of measuring and monitoring
community resilience in other regions.
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MAKING THE MOST OF ABORIGINAL TALENT: GOMEROI SKILLS AUDIT UNDERWAY

A comprehensive audit of the work skills of Indigenous
people is being undertaken in the Narrabri region aimed
at connecting a largely untapped labour pool to rural
industries struggling with labour force shortages.

The Gomeroi Skills Audit is a joint initiative between
the Gomeroi Narrabri Aboriginal Corporation (GNAC),
the Cotton Catchment Communities CRC, the Cotton
Research and Development Corporation (CRDC), and
Whitehaven Coal Ltd.

“I see this as the first step of a long term goal to devise
more employment opportunities for the mob who

are living on country and for those who are wishing to
return to the Narrabri region,” said Gomeroi Narrabri
Aboriginal Corporation Chair Craig Trindall.

“From the data we capture we hope to collaborate
with training service providers to tailor new training
programs that can build on the skills many Aboriginal
people already naturally possess. We want to give local
Aboriginal people a foot in the door for employment
opportunities particularly in the agricultural and mining
sector.”

Whitehaven Coal Narrabri Mine HR Manager Gerry
McDonald said the audit will also assist in identifying the

extent of the community available for work. “The audit will
assess a range of skills and abilities including spatial skills
that are essential for operating machinery in agriculture,
mining, construction, and local government. Other abilities
and talents will also be explored to assist individuals in
choosing alternative career options,” said Mr McDonald.

Temperament is also tested as part of a personality analysis,
particularly the ability to work as part of a team, and

to work independently in an isolated environment, key
requirements for a wide range of tasks in both mining and
agriculture.

The Gomeroi Skills Audit focuses on Aboriginal people in
the Narrabri region, as well as Gomeroi descendants living
off country, creating an opportunity for Gomeroi people
who are presently living outside of the region to return to
work locally.

There is a large indigenous population living in the
Gomeroi region in North Western NSW, yet despite strong
employment demand from the mining and agricultural
sectors, Aboriginal communities struggle with high
unemployment rates.

Cotton CRC Project Liaison Sally Knight believes, “Better
utilisation of the human capital within Aboriginal
communities offers significant advantages for both
industry and for indigenous communities, creating a
more stable, local workforce for employers, and boosting
the economic independence and social well being of
Aboriginal families and individuals.

Large amounts of funding have been spent in the past on
training and education programs for indigenous people,
but these courses have not always been well targeted

or delivered in a way that achieved the desired result of
creating skilled, job ready workers.

Chief Operating Officer with the Cotton Catchment
Communities CRC Dr Paula Jones says the audit will
also help identify gaps in education and training so that
more appropriate training can be developed to equip
indigenous people with the job qualifications and work
ready skills needed by local industry.

The outcomes of the Audit will become the property of
the community and the people who have volunteered for
assessment. “The further use of this information will be
in their hands,” said Gerry McDonald from Whitehaven
Coal. “This Audit presents an opportunity to work
towards the development of new training opportunities
and career path planning for Aboriginal people.”

The Gomeroi Skills Audit was formed through an
agreement between Whitehaven Coal and the Gomeroi
Narrabri Aboriginal Corporation, as part of the
development of the Narrabri Underground Coal Mine.

Sally Knight and Peatl Davearn speak at the Cotton CRC
Science forum about the skills audit
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WHICH RURAL COMMUNITIES HAVE THE BEST CHANCE OF SUCCESS?

New choice model software helps country people to
make tough decisions!

A new study into the sustainability of rural communities,
funded by the Cotton CRC and Namoi CMA, has
highlighted crucial keys to socioeconomic success and
created a new tool to objectively measure the long term
viability of rural communities.

The ‘Rural Communities Wellbeing’ research project,

led by Dr Anthony Hogan, Director of the National
Institute for Rural and Regional Australia at the
Australian National University, has analysed the drivers
of socioeconomic viability in country regions. The aim
is to give community leaders and local agencies the tools
they need to determine whether their town or village
has a realistic prospect of long term social and economic
success.

Armed with objective data about socioeconomic viability,
better decisions can then be made about seeking
funding for projects to reinvigorate rural communities.
This information may also prove useful in properly
assessing whether funding proposals and investments in
infrastructure will have the desired positive impact on
regional community wellbeing, or whether public money
would be better spent elsewhere.

“We really need to see money being invested in
regions that stays in regions and that produces regional
wellbeing for regional people,” says Dr Hogan.

Country communities are faced with the need to
constantly adapt in the face of social, technological and
economic change and some will be better placed than
others to cope. The engagement of local people is an
important driver in adaptive capacity, but communities
also need a viable economic base to remain resilient.

However there is currently no objective means of
assessing a community’s potential for long term survival.
“What is noticeably absent,” says Dr Hogan, “is the
opportunity for communities to readily assess where
they stand in relation to these attributes and how any
specific proposed development or devolution of their
economic or environmental base, may impact on their
community.”

To address this gap Dr Hogan has created a new decision
support tool, or ‘choice model’, to assess the impacts of
socio-economic change, which has been enthusiastically
welcomed by communities involved in Dr Hogan’s
research.

Chair of the Walcha Together Committee Katrina
Bloomfield is optimistic about the benefits of the

‘choice model’ software, “I thought the research tool
was extremely comprehensive considering the number
of variables and different scenarios it covers, and it’s a
tool that looked to be very user friendly that can be used
by community organisations and governments to better
understand the needs of rural and regional Australia.”

The Committee’s Casper Ozinga agreed, “When local
councils make planning decisions, the more information
they have about why things are happening, the better
they can respond. When looking at issues such as why
people might leave town, we tend to make subjective
judgements, but we really need methods of analysing the
situation objectively. This new decision making tool could
be extremely useful in providing us with that objective
information.”

The software based tool is part of a series of methodologies
developed through the ‘Rural Communities Wellbeing’
project to assess community wellbeing including:

O Social research methods for assessing adaptive capacity
and wellbeing of communities in the face of external
stressors.

O Modelling tools to determine a community’s economic
base

O Projective demographic modelling to estimate
population trends

¢ Decision support tool software
¢ Community engagement in decision making strategies

Consultation with stakeholders indicates this series

of methodologies will be particularly useful for local
councils and other planning agencies working with rural
communities.

The Namoi Catchment Management Authority (CMA) has
advised the survey and decision support tool will enable a
better understanding of the resilience of socio ecological
systems currently operating in the Namoi region, allowing
an objective assessment of the interaction between human
communities and the health of the environment and the
well being of people who live in that environment.

The Rural Communities Wellbeing project represents a
major step forward in the assessment of socio-ecological
systems, producing new insights in this area of research,
as well as creating useful methodologies to consider the
future viability of country towns and communities.



The Wee Waa Drought Study is a
project which commenced in 2004

in the last year of the Australian
Cotton CRC and has been continued

in this CRC. A follow up study was
undertaken in 2007 when the drought
was at its most severe. While the
findings from both these initial studies
were bleak, the Wee Waa Chamber

of Commerce used it as a means

of being proactive given that they
could now support their arguments
with actual data. They developed a
strategic and marketing plan for the
town and sought funding for various
projects identified in this plan, using
the study as evidence of the social
and economic decline in the town. As
a consequence, Wee Waa now has a
new skate park for local kids, library
facilities are being updated, a water
recreational area for the local lagoon is
under development, and the Chamber
of Commerce has held various events
in town to boost morale and promote
local businesses.

This year, the Cotton CRC
commissioned a final study on the

community of Wee Waa. This followed
on from the drought breaking in 2010,
two large cotton seasons and several
floods. Some of the findings from the
2012 study show that:

¢ Wee Waa based businesses are
highly dependent on cotton and
irrigation water availability. Cotton
accounts for over half of their
business income.

¢ Business turnover has increased
significantly with increased
irrigation water supplies during
2012, but employment levels in
small business have not.

¢ Staff recruitment, especially
skilled labour, is one of the
biggest challenges facing small
businesses as employment levels
slowly increase with better water
availability

¢ There is a high degree of social and
economic interdependence of Wee
Waa businesses, surrounding farms
and community services. They all
depend on each other.

The study concluded that while things

THE COMMUNITY

are general better in the community
as a result of the breaking of the
drought, the recovery is slow. This is
largely due to several significant floods
that isolated the town in 2011 and
2012 and broke the momentum of
recovery. The Wee Waa Drought Study
has been unique in that it represents
an 8 year longitudinal study of a small
irrigation-based community over a
time of significant change. It clearly
demonstrates the impacts of drought
on the social and economic fabric of
this community and also the resilience
and adaptability of its people and
small businesses.

The final project to commence

this year has been ‘An audit of

the workforce skills of aboriginal
people in the Gomeroi Tribal

Nation’. The Cotton CRC, through
Sally Knight undertook this project

in conjunction with Narrabri Coal
Operations, the Narrabri Coal Project
Implementation Committee and
CRDC. Gomeroi Country extends
broadly from the Qld / NSW border
region to Tamworth, Aberdeen/
Muswellbrook, Coonabarabran and
Walgett. The Gomeroi people are the
traditional owners of that Country.
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The communities within this region
have significant levels of Aboriginal
populations and the economic
conditions of these communities
are changing rapidly. Currently,
agriculture, and cotton in particular,
underpin the economic base of this
region, however mining and resource
extraction industries are developing
rapidly and this is creating a massive
demand for skilled labour.

To begin to address both this
increasing demand for labour and to
increase Aboriginal participation in
the local workforce, this study was
one of the first to undertake a broad
skills audit of the Gomeroi people
living both on and off country. The
outcome of the skills audit has been a
clearer picture of the existing skills of
the Gomeroi people and identification
of the areas in which training and
education are needed. The next stage
for the project partners is to begin
developing suitable courses for the
audit participants with the ultimate
view to be being able to fill many of
the agriculture and mining jobs with
Gomeroi people from the region.

Finally, this year also saw the science
emerging from the Communities
programme profiled at both the annual
Cotton CRC Science forum in March
2012 and the 3rd Sustaining Rural
Communities Conference in April 2012.
The Sustaining Rural Communities
conference was a particular highlight
given that we were able to have

the Hon Simon Crean (Minister for
Regional Australia) deliver the keynote
address.

Our Achievements

Our achievements over the last 12
months have included:

O Production of a documentary on
the history of the Australian cotton
industry and its premiére screening
at the Cotton CRC Science Forum in
March 2012.

¢ The successful 3rd Annual
Sustaining Rural Communities
Conference’ and a commitment
from conference partners to
continuing running the event into
the future.

¢ Development of 7 new small
projects through the Sustaining
Rural Communities Community
Action grants.

Our Outcomes

After 7 years of collaborative research,
the Communities program has now
successfully achieved some significant
outcomes including;

¢ A body of research which has
informed and will continue to
inform industry and communities
on the socio-economic status of
cotton communities, industry and
community visions for the future,
memories of the past and ways in
which to better connect.

O Greater industry and community
appreciation and understanding
of the value of social research.
Industry and community bodies
are now investing in their
own social research using the
networks and research built by
the Community program.

¢ Social researchers directly and
genuinely connected with
industry and rural communities.
The value of this can not be
understated.

¢ The training of 4 PhD students
in social research including
the industry’s first Aboriginal
graduate;

¢ The establishment of the Sustaining
Rural Communities conference
which will continue beyond the
life of the Cotton CRC.

¢ More meaningful involvement
with the local Aboriginal
community especially in regards
to employment. There have
been 5 graduates of the School
traineeship program and another
4 through the Catchment
program’s traineeship project.

Our Challenges

As mentioned in the previous

annual report, the challenge for this
program has always been about how
we can connect and communicate
social research to the industry and
broader community. Early on in the
program development, people within
the cotton industry had very little
understanding of the science of social
research and social researchers had
very little understanding of the cotton
industry. Many were based in larger
metropolitan centres with little or no
contact with the industry. Similarly the
industry had never really funded social
research before.
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THE PRODUCT

Program Leader
Dallas Gibb

Goal

Enable the industry to produce high quality

consumer-preferred cotton.

Sub-Programs
¢ Fibre quality and agronomic factors,

Harvesting and ginning process

0

0 Marketing initiatives

0 Reducing contamination
0

Value adding.

Our Research Program

Australian cotton is generally viewed
worldwide as a quality fibre purchased
for a premium to produce high quality
fine count yarns, normally combed ring
spun, for use in the woven and knitted
apparel sectors. While Australian
cotton may still enjoy premiums in the
market, international competition will
eventually place downward pressure
on such premiums. To ensure Australia
continues to provide quality cotton to
the world, significant improvements

in fibre quality have been achieved
through the Industry’s plant breeding
programs led by CSIRO.

The Cotton CRC’s Product Program
primary aim is not only to ensure

that growers have the capacity to
deliver cotton of the highest quality to
their customers, but to also support
industry marketing activities with
information and technology regarding
the classification of Australian cotton
and its environmental management
systems that are used in production
and processing of cotton. This is being
achieved by undertaking research in
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five key sub-programs: fibre quality
and agronomic factors; harvesting and
ginning process; marketing initiatives;
reducing contamination; and value
adding.

Key research areas include:

O Development of on-farm
management guidelines (FibrePak)
that optimise yield and fibre quality;

O Development of new cotton
classification systems based on new
fibre measurement technologies;

O Preserving fibre quality through
improving ginning technology;

O Developing novel spinning software
to improve the spinning efficiency
and the production of high quality
yarns;

O Reducing contamination of
Australian cotton through the
development of new monitoring
technology and implementation of
BMP strategies;

O Reducing short fibre content
and neps (fibre tangles) ensuring
higher premiums are achieved and
maintained;

¢ Integrating production and
environmental performance
outcomes of on-farm BMP
strategies in the support of Industry
marketing activities.

¢ The program also developed
guidelines for the production of
silver perch within on-farm water
storages, to add value to agricultural
production systems.

Research and Partners

Key partners involved in the program
are CRDC, CSIRO Materials Science
and Engineering, CSIRO Plant Industry,
Auscott Pty Ltd, Australian Cotton
Classers Association, Cotton Australia,
the Queensland Department of
Employment, Economic Development
and Innovation (QLD DAFF Qld) and
Industry & Investment NSW (NSW
DPI).

Program Activities

Throughout 2011-12, a number of
activities have been completed that
support the core goal of the program:
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Retaining fibre quality through
the value chain

On the farm

The production of high quality fibre
begins at the farm gate and the
decisions that a grower makes in
growing cotton. A major investment
by the Product Program has been to
understand the key agronomic factors
that affect fibre development. In
recognising the need to reduce fibre
traits such as neps and short fibre
content (SFC) while improve on fibre
length, strength, fineness and maturity,
key objectives of this work included:

¢ Develop an understanding of the
degree that crop management
impacts on fibre micronaire;

¢ Improving the understanding of
crop management and climate
variability on fibre fineness;

¢ Validate management guidelines to
limit neps from the field.

Specifically, experiments were
undertaken to develop a better
understanding to the degree with
which fibre micronaire can be
manipulated in different climates by
measuring the effect and interaction
of: variety selection, including in field
variety blends; sowing date (impacts
of temperature during boll filling);
irrigation and nutrient management;
harvest management; plant size during

boll (fruit) development and overall
boll load.

Key conclusions from this work
highlighted that variety selection in
relation to climatic conditions under
which a crop is grown is a key factor
affecting fibre quality. This work has
led to improved modelling of fibre
quality across a range of production
conditions and growing regions. The
use of improved crop models can assist
growers develop risk assessments
for fibre quality given set production
conditions

The timing of crop defoliation and
picking was recognised as a major
factor affecting fibre quality. A

key outcome from the research

was the development of new crop
management practices or tools that
improve consistency in the production
of quality fibre. These tools will enable
growers to estimate fibre quality
outcomes before the crop is harvested.
One example was the development

of a simple crop management tool
that considers boll maturity at time

of defoliation and enables a grower

to predict overall crop micronaire,
maturity and fineness.

The key findings from all past and
current research on fibre quality have
been compiled into a Best Practice
Manual for production of fibre quality
called FibrePAK.

fibre quality. s

In the gin

The findings from field research on
fibre quality were extended beyond
the farm gate for the first time by
tracing the impact of the quality of
cotton produced from the field on
final fibre quality post ginning and
final yarn and fabric quality. At the
ginning level, assessment was focused
on how different quality cotton may
be influenced by ginning. This work
was critical in demonstrating that
ginning of immature fibres can lead to
a significant increase in fibre neps and
SFC.

Neps, which are a small group of
tangled fibres are not generated
naturally by the plant, but result
primarily from mechanical working
of the fibres. Linking cotton fibre
quality and ginning has shown that
the more immature the fibre is at
harvest the greater the risk that a
high level of neps may be developed
as a result of ginning. The same was
found in regards to fibre fineness. The
relationship between fibre maturity
and fineness may have a significant
impact on final neps content.

In comparing the mechanical damage
caused to a fibre through picking

and ginning, it was shown that the
use of lint cleaners produced the
greatest impact of both neps and
SFC. The ginning of immature fibres
produced an exponential increase in
neps, highlighting the need for greater
assessment of fibre quality before
ginning and also the importance of
effective use of lint cleaners.

As it was recognised that that lint
cleaning can have a major impact on
quality, a targeted research program
was developed to evaluate how the
lint cleaner may be altered to minimise
its negative impacts on fibre quality.
This work led to the development of
a modified lint cleaning device (MLC).
The device may be cost-effectively
retrofitted to existing lint cleaners.
Commercial scale evaluation of the
MLC demonstrated improvements in
fibre length (2%), length uniformity
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(2%) and a decrease in SFC (12%)
compared to current commercial lint
cleaners.

Moisture assessment and management
is a fundamental problem in the
ginning process. Cotton is only able to
adsorb up to 7% moisture. Research
outcomes demonstrated that as the
cotton dries to levels less than 6%

it becomes more prone to damage
leading to a reduction in fibre length,
higher SFC and neps levels. In order to
address this problem of maintaining
moisture at the optimum level, there
was a need to establish an accurate
method to measure fibre moisture
while ginning.

The Cotton CRC research targeted new
methods for assessing moisture in

the gin, resulting in the development
of a new patented moisture sensor
called, SiroDuct. The technology is
designed to measure the moisture

of fast moving seed-cotton and/or
ginned lint during ginning. The sensor
utilises a large scale capacitor and light
detectors to measure the moisture of
cotton material as it moves from one
part of the gin to another.

The new sensor was assessed
throughout commercial ginning trials
and demonstrated that SiroDuct

is more effective that existing

fibre moisture devices. While the
technology aims to improve moisture
management in ginning, additional
benefits included a reduction in total
energy use in the gin as real time
moisture monitoring enabled more
effective management of dryers and
humidifiers.

In the Classing Room

The cost of raw cotton may contribute
up to 60% of the overall cost for a
spinning mill in the production of a
fabric For this reason international
mills that produce premium fabric pay
particular attention to the quality of
the cotton they purchase. In the past
however, they have lacked the means
to measure the two key fibre quality
attributes of maturity and fineness
objectively.

Objective measurement of key fibre
attributes is now commonplace for
the marketing of cotton. Mills either
rely on the cotton traders providing
objective fibre data with each cotton
shipment, or they test the cotton
once it has been delivered. The most
common instrument used for fibre
testing is the High Volume Instrument
(HVI).

HVI measurements provide an
accurate assessment of fibre length
and strength, but only combine the

properties of fineness and maturity
into one single measurement called
micronaire. However, micronaire is an

indirect measurement related to the
specific surface area of the specimen;
a measurement that results from a
combination of fineness and maturity.
It does not indicate fineness or
maturity. Micronaire is well recognised
as a limited measurement for mill
quality control purposes.

Dr Stuart Gordon, lead researcher

for the assessment of fibre maturity
with CSIRO Material Science and
Engineering says that “from a
commercial perspective, use of
micronaire means that fine, mature
fibres, which are desirable, can be
incorrectly classed as similar to
immature course fibres. This incorrect
classification may lead to inappropriate
selection of cotton by a mill in the
production of yarns and fabrics.”

“Development of objective
measurements for fineness and
maturity will enable Australian cotton
to have greater differentiation in the
market and to attract and secure
higher premiums”.

Whilst there are a number of methods
for measuring fibre maturity and
fineness, until recently no one method
has been able to do so accurately
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and with the speed requirement for
classing purposes. The Cotton CRC
invested in the development of two
technologies, SiroMat, which measures
fibre maturity and Cottonscan,

which assesses fibre fineness. These
instruments create fast and accurate
test methods for breeders, merchants
and spinners alike to manage fibre
linear density and fibre maturity.

SiroMat became the first measurement
to directly measure fibre maturity.
The technology also provides for the
first time a distribution analysis of
fibre maturity to allow an accurate
assessment of the variability of
maturity across a sample. This
information can be used to determine
the variability of a fibre maturity
within a new variety and also within
the final yarn and fabric. Use of the
instrument by mills has shown that an
accurate assessment of maturity can
greatly improve the efficiency of yarn

and fabric processing techniques such
as dye uptake.

With the Cotton CRC investments
targeting the development of SiroMat,
the Cotton Research and Development
Corporation (CRDC) was able to

focus its investments on refining the
assessment of fibre fineness. These
activities lead to the development

of the instrument called Cottonscan
which provided the world’s first direct
measurement technique for fibre
fineness.

BSC Electronics, commercial partners
licensed by the Cotton CRC, combined
the novel fibre measurement
technologies of SiroMat and
Cottonscan into one machine called
‘Cottonscope’.

Dr Eric Hequet Associate Director
International Cotton Research Centre
Texas Tech University quotes that

“Until a recent period and in spite

of the importance of maturity and
fineness for the textile industry, there
was no direct or indirect measurement
method that was both fast and
reliable. The Cottonscope is currently
the best candidate to fill this void.”

Our Achievements

To help mills improve their efficiency
and use of Australian premium cotton
types, the “Cottonspec” system allows
mills to improve the selection of cotton
for production of specific yarns and
fabric. Leading researcher Dr Shouren
Yang says that “Cottonspec has the
capacity to improve the classification
of Australian cotton by linking cotton
fibre quality with yarn quality with
theoretical modelling. This will inturn
provide opportunities for Australian
cotton to be marketed against specific
mill demands based on the quality of
yarn they aim to produce”

lu

Cottonspec”, has been commercially

COTTONSCOPE ACKNOWLEDGED ON THE NATIONAL STAGE

Cottonscope is a finalist in the Australian Museum Eureka

Awards.

The search for an accurate and quick way to measure fibre
fineness and maturity has been the subject of more than
40 years of international research. Cottonscope aims to
revolutionise the way cotton is measured.

Fineness and maturity are considered among the most
important properties by spinning mills across the globe.

fabric or garment.

March 2012

Fineness determines how fine a yarn can be spun from
particular cotton, while fibre maturity determines the

consistency and quality of the appearance of the dyed yarn,

Cottonscope was exhibited at the Barcelona ITMA in
September 2011 and at the China seminar in February
2012. An invitation to present results from the new
instrument has been received from organisers of the
Bremen International Cotton Conference to be held in
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assessed across major mills in China.
This is the first time Australian cotton
researchers have collaborated with
mill customers from initial concept to
commercial reality. The development
of Cottonspec is expected to provide a
valuable tool for selected quality mills
by providing a range of commercial
advantages. These include:

¢ Management of cotton purchases
— cotton selection based on yarn
orders;

¢ Management of laydown — optimise
laydown for related yarns;

¢ Management of spinning — QA
measure for operations;

While not providing direct benefits

to growers, indirectly the aim of the
technology is to create demand-

pull for higher quality Australian
cotton. Such cotton would be used

by the mills to improve efficiency in
producing quality 70Ne + yarns or
higher. Feedback from collaborating
mills have emphasised the value of the
technology:

“Applications of the software will
play active roles in reducing the mill’s
production costs and improving their

production efficiency.”

“Applications of Cottonspec will help
spinning mills to improve the efficiency
of cotton laydown design” ...

“This software is a useful cotton fibre
and yarn quality management tool”

The technology will be promoted
across Australian cotton merchants to
assist in the marketing of Australian
cotton

Our Outcomes

Integration of outcomes from the
adoption of the myBMP program
across the value chain, from the
grower, gin, classing room and
transport systems of cotton, within
the industry’s marketing programs for
cotton has been a key development
in 2011-12. Promotion of BMP with
the quality aspects of Australian
cotton has led to new partnerships
being established with domestic and
international mills and brand owners.

Cotton CRC research outcomes that

contribute to the marketing message
developed by Industry include:

O Fibre quality assessment -
contamination is of significant

commercial value to the industry

in promoting/securing markets.
Data on the levels of contamination
will provide direct evidence of

how implementing BMPs across
the Value Chain can benefit mill
customers.T

Through combining the research
outcomes developed at the farm, gin
and mill level the Cotton Catchment
Communities CRC has delivered on
its goal to “enable the industry to
produce high quality consumer-
preferred cotton”. The achievement
of this outcome places the Australian
cotton industry in an ideal position
to increase its international
competitiveness and reputation as a
supplier of premium cotton.

Our Challenges

A key challenge for the Australian
cotton industry is to retain its
competitive advantage over
international cotton in respect to

fibre quality. The activities of the
Cotton CRC have help secure the
industry reputation, however, key fibre
properties such as neps and short
fibre content are still issues facing the
industry. The Cotton industry will need
to continue investment in agronomic
and ginning research to better assess
these two aspects of fibre quality.
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Goal

Increase adoption of new knowledge and enhanced
decision-making capability of people working in
or with the cotton industry, its catchments and

communities

Program Leader, Extension and Knowledge

Yvette Cunningham Cotton CRC

Our Research Program

The Adoption program aims to
increase adoption of emerging science-
based information and knowledge

in order to enhance the decision-
making capabilities of people working
in or with the cotton industry, its
catchments and communities.

The program delivers this through a
combination of extension services,
education pathways (including schools,
vocational and tertiary), information
products, electronic tools and a range
of communication channels.

Our Research and Partners

The 2011-12 season saw the
Development and Delivery Team
(former cotton extension team)
successfully deliver targeted
campaigns to the Australian cotton
industry. Members of the team have
continued to operate across all cotton
growing regions by implementing
target-based campaigns, such as
integrated pest, weed and disease
management, crop nutrition, NRM
and innovative farming systems. These
campaigns are fully supported by the
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industry’s new Best Management
Practices system, myBMP.

The Development and Delivery Team
members are employed through QLD
DAFF Qld, CSIRO, Cotton Australia,
Cotton Seed Distributors and Namoi
CMA and are predominantly funded
through the Cotton Research and
Development Corporation (CRDC) and
the Cotton CRC.

Activities that work

Across The Adoption program a
number of workshops, field days

and activities were delivered, as a
direct response to industry needs. All
activities were run in collaboration
with research staff, consultants and
other independent service providers.

Flood Field Walks

With the majority of cotton growing
regions experiencing extensive
flooding in the 2011-12 season,
field days were held to inspect flood
damaged cotton and discuss future
management of crops. These were
held in Griffith, Goondiwindi, Dalby,
Theodore and Emerald.

Researchers highlighted the
importance of complying with
recommended pest thresholds,
monitoring fruit retention and using
selective insecticides to preserve
beneficial insects.

New Grower Meetings

There has been a rapid expansion

of cotton grown in Southern NSW.
The Development and Delivery team
worked effectively and efficiently to
provide new growers with practical
cotton growing information.

¢ Pre season meetings held at
Warrawidgee, NSW. Topics
discussed included all facets of
the cotton industry from ground
preparation through to ginning &
marketing.

¢ Disease Management field walk,
held at Hillston and Whitton NSW
with over 70 people attending.
NSW DPI researcher Karen Kirkby
presented practical information
about Come clean and go clean.

¢ Marketing information seminar



Crop Nutrition

Crop nutrition and soil management
are as important in optimising returns
and managing long term sustainability
as pest, disease or water management.
Nitrogen is an essential, but an
expensive input to cotton farming
systems. Optimising nitrogen inputs
to meet plant needs is known to
minimise losses of applied nitrogen to
the atmosphere and is also beneficial
in terms of increased nitrogen use
efficiency and profitability.

A considerable amount of research in
cotton nutrition and soil health has
been conducted, from which it clearly
shows that growers were over applying
nitrogen and significant losses were
being incurred.

The Cotton CRC through DAFF Qld,
coordinated a campaign which

aimed to have 50 percent of hectares
compliant with industry best practice
as defined by BMP guidelines for soil
health and crop nutrient practices and
70% of hectares utilising objective
measurements to adjust nitrogen
applications.

“Growers would not apply an
insecticide to a crop before it has
been checked and the same reasoning
should apply to fertilising a crop”,
Duncan says.

“It was recognised that a more
coordinated approach to the delivery
of research outcomes and the adoption
of industry best practice for Soil Health
and Crop Nutrition was required”.

“To address this issue the industry
focus group was established. It

pooled expertise among crop nutrient
researchers, extension officers, industry
representatives, service providers

and growers from across the cotton
industry”

The group aimed to review research,
identify research gaps, revise current
best practice standards within

the myBMP program and develop
extension activities to met industry
demands.

This integrated soil management
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project used market research to
determine the soil extension needs

for irrigated cotton areas in NSW and
Queensland. Existing information

was collated and reshaped into an
extension program consisting of
training workshops, field days, regional
soil forums, published case studies and
on farm demonstration sites. Eleven
case studies were published. Three
regional healthy soil forums were held
in Goondiwindi, Narrabri and Hillston.
Sixteen training workshops on soil
nutrition, soil pits, understanding soil
testing and property planning were
delivered to agribusiness, consultants
and farmers, with a total of 167
attendees.

“Growers should know the nutritional
status of their soils before they apply
fertilisers as this represents a major
production cost and getting it right
can significantly improve returns. Soil
and leaf testing and analysis provide
growers with quantitative information
from which informed decisions can

be made on crop nutrition, fertiliser
programs and other cultural practices”,
Duncan says.

The campaign exceeded its targets.

It reported that 85 percent of CCA-
surveyed growers are developing

and implementing soil health/crop
nutrition management plans. Growers
are incorporating crop rotations,
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minimum/conservation tillage,

GPS guidance systems, permanent
beds and yield mapping in their
management plans. In addition to a
further 85 percent of growers and 100
percent of consultants are utilising
soil test to calculate crop nutrient
requirement.

Additional extension activities

Team members were also involved

in a range of additional activities in

2011-12:

¢ myBMP Accredited Adviser training
for agribusiness conducted across
all cotton growing valleys;

¢ Agronomy Gastronomy — lunch time
training/workshop for agronomists
for disease issues in Emerald, QLD;

¢ Glyphosate & Weed Resistance
Workshops- showing growers how
to use the on-line Glyphosate
Resistance Tool which allows them
to better understand their cotton
farming system and the potential
for weed resistance developing on
their farm;

¢ Farming systems meeting, Emerald
and Thedore, QLD;

¢ St George Big Day Out, St George,
QLb;

¢ Cecil Plains grower field day, QLD;

¢ Pump Efficiency Workshops St
George and Dirranbandi, QLD;
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Best practice: myBMP for growers — powered by research

The Australian Cotton Industry’s Best Management Practices (BMP) Program was established in 1997, with the initial
purpose of improving the industry’s management of pesticides. It was developed as a voluntary farm management system
providing self-assessment mechanisms, practical tools and an auditing process to guarantee that cotton is produced

using best practice. The program was based on a process of continuous improvement using a ‘plan—do—check—review’
management cycle.

The new myBMP, a web-based management system based which is user friendly, constantly updated, web-based tool.
It represents a complete reinvigoration of the content and scope of BMP as well as its method of implementation and
delivery.

myBMP provides a centralised location for growers and industry personnel to access the latest information and research,
find solutions to challenges that may arise and provide a wide variety of tools and features to help industry members
operate at optimal efficiency. Most importantly, as a web-based system, it is flexible and easy to use, able to record and
distribute information instantly, provide updates and make immediate changes as they are required. myBMP has been
designed to accommodate all levels of user involvement, allowing growers to work through the program modules in the
order and to the stage that suit their business priorities.

A new system of classification has been developed into four levels:
Level 1 is the entry level that covers off identified legal requirements.

Level 2 contains what has been determined as industry best practice. Together, these two levels comprise the content
required to complete myBMP certification.

Level 3 and Level 4 are aspirational levels that cover those practices that will be considered best practice in the next five
and ten years respectively

The current myBMP modules are: 7. Natural Assets

1 Biosecurity 8. Pesticide Management

2 Biotechnology 9. Petrochemical Storage and Handling
3 Energy and Greenhouse Gases 10. Soil Health

4. Fibre Quality 11. Water Management

5 Human Resources 12. Cotton Ginning

6 Integrated Pest Management 13. Cotton Classing

The introduction of myBMP brought the challenge of transitioning growers from the old system to the new. The significant
changes and improvements meant that extensive support resources were needed to ensure that users could quickly
access help with everything from registration all the way through to certification. myBMP is extensively supported by the
cotton industry Development and Delivery team, whose members come from all areas of industry research and extension.
The myBMP support team works to make sure all areas of the program continue to function efficiently and effectively,
from reviewing the content of each practice to find new or better resources to helping users to get the best from the
interactive web-based system.

To assist in the rollout of myBMP, and under the new D&D framework, which aimed to work more closely with
agribusiness, a Certified Advisor Training Program was created to train agribusiness staff to work confidently with any
of their clients who would like to participate in myBMP. The aim of the program was to train sufficient agribusiness staff
to ensure that all key cotton-producing areas have access to myBMP certified advisors, who will be available to provide
assistance and answer questions.

The myBMP Certified Advisor Program began in June 2010 and continued trhough out 2011 and 2012.

Undertaking myBMP has provide cotton growers with the confidence that their on-farm practices are legally covered, with
Level One practices providing guidelines and practical advice on how to comply with legal requirements ranging from the
storage and use of chemicals to the requirements of human resource management.

myBMP continues to be received well by end-users, with over 200 growers using the program already and each week
bringing new registrations from growers, researchers and industry personnel, who are actively using the tools and
resources to find new and better ways to grower cotton.
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It also provides descriptions of those
diseases identified as ‘priority pests’
or ‘biosecurity threats’ in our Farm
Biosecurity Manual for the cotton
industry. These are diseases we don’t
have and don’t want in Australia!
Quarantine is vital!

The release of the second edition
Australian Cotton Production Manual,

due to the overwhelming response and
sell out of the first edition.

The manual provides a snapshot to
all key aspects of cotton production
in one accessible package and was
developed by the cotton industry
Development and Delivery Team.

The 2011-12 the Australian Cotton
Production Manual saw the
introduction of four new sections:

¢ Reducing pesticide use-actively
managing native vegetation;

¢ Alternative irrigation systems;
¢ Spray applications;

¢ Whole farm water balance.

This publication gives growers, new
and old alike, key information to help
successfully and sustainably grow
high yielding and high quality cotton,
with advice on where to obtain more
detailed information and tools when
necessary.

An extremely successful “second option” campaign was developed by the
Development and Delivery Team which highlighted to growers the importance of
soil testing and the avalaible tools such as NutriLOGIC

0 “Come Clean Go Clean” protocols
promoted through out the Central
Highlands, QLD and Southern NSW
to promote the importance of
integrated weed management;

O Mirid meetings, Warren, NSW;

¢ A series of soil and leaf tests were
conducted across the Darling Downs
in an effort to determine the impact
of the flooding and long term water
logging of soils in cotton production
systems;

O Area Wide Management (AWM)
meetings were held in St George,
Dirranbandi and Emerald, QLD;

¢ Refuge trial work in Central QLD, the
Darling Downs, and the Balonne
and Macquarie Valleys;

¢ Intergrated Pest Management

Short courses Lachlan Valley.
Our achievements

Many of the extension projects
involving the Development and
Delivery Team are ongoing and team
members continue to implement a
range of successful activities;

The publication of the new Cotton
Symptoms Guide. This publication
provides a guide to the symptoms of
the diseases and disorders that may be
observed in Australian cotton crops.
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Making a Difference on
Ground

One of the reasons the cotton industry
has been so successful is due to its
openness in sharing ideas and the
exchange of information that occurs
between growers, both new and old
across regions. It has never been

the CRC’s intention just to complete
research and file it for future use. The
task is not complete until adoption
or adaptation occurs. We have
aimed to concentrate on research
that is relevant to both the short

and long term future of the industry,
and then to devote equal resources
to transmitting the results of this
research.

The evolvement of the D&D team
over the past seven years means as
the team entersanew eraitisina
strong position to deliver best practice
extension services to an industry that
is eager to embrace research driven
farming and environmental practices.

New grower field walks, Hisliston NSW
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COTTON MOVING SOUTH...IN A HURRY

Cotton emerged as the new “hot” crop of choice for farmers
in the Murrumbidgee and Lachlan Valley of NSW.

While traditionally not grown commercially in the area

for many decades, cotton plantings in Griffith, Darlington
Point, Hay and Coleambally increased from 1,500ha to over
30,000ha in a few short years. Interest began to grow as
water availability become more reliable. For many, new
opportunities surrounding a crop like cotton that could be
sold on the futures market three years in advanced made it
an attractive option. At the same time, significant expansion
occurred across all production regions in 2010-11 and the
2011-12 seasons, and many new growers joined the ranks
of their experienced counterparts growing much expanded
areas of both irrigated and rain-fed crops.

It became apparent that the industry lacked reliable R&D
information packages expressly suited to inexperienced
growers. In response, the D&D Team produced the first
comprehensive Australian Cotton Production Manual mid-
2011. This Manual has since become a key product that
aims to summarise the key decision points at all stages of the
cotton production cycle. D&D Team members and industry’s
leading researchers are direct contributors and editors of
this important information product. Extensive support
from advertisers and sponsors underwrites the annual cost
of production and distribution of the Australian Cotton
Production Manual, and the support of Greenmount Press is
also vital to undertake production and advertising sales.

New grower specialist James Hill, is based in the
industry’s hot-spot for new growers, Southern NSW.
He says the key to a successful industry in the south

is earliness. This is due to the shorter season, thus
growers need to plant as soon as the temperatures
allow. Knowledge of this key factor underpins much of
James’ regional extension role where he works across
the services sector to extend industry best practice
advice. Numerous hands-on and practical field walks,
planter set-up meetings, Integrated Pest Management,
season-end planning and harvest have been the
hallmark of James Hill’s Cotton CRC extension efforts.

“These growers are progressive people who are keen to
take on new challenges and learn new skills to extend
the diversity of their farms”.

“We have had to go back to basics, as many growers

are returning or entering the industry for the first time.
Their thirst for information and best practice uptake
makes it essential that they have had access to the latest
information tailored to the unique conditions of growing
in the south” says James.

Providing easy-to-understand information and tools are
essential for the future success of cotton in the Lachlan
and Murrumbidgee valleys. Through the new grower
campaign, the CRC has been able to deliver specialist
information tailored to the needs of the growers.

Southern NSW
2011 Cotton Expo
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Cotton CRC resesearchers and D&D team and the Souithern NSW Cotton Expo (L-R) Ken Flower, Yvete Cunningham,

James Hill, Dr Jeff Werth, Rohan Boehm, Dr Lewis Wilson, Rebecca Rogan, Duncan Weir, Sally Ceeney and Tracey

Leven.
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RESEARCH COLLABORATIONS

The cooperative nature of the
Cotton CRC ensures that all projects
reflect collaborations with various
combinations of researchers, end-
users and other stakeholders. These
involve cotton industry bodies, small
and medium enterprises, catchment
management organisations and
community stakeholders. The Cotton
CRC has a range of mechanisms

in place to enable a positive
communication process designed to
maintain an active ‘community of
interest’ among all partners.

The Cotton CRC has entered into a
wide range of formal and informal
collaborations during 2011-12:

¢ The Cotton Research and
Development Corporation is a
significant investor of grower and
Australian Government funds;

¢ Cotton Australia, Cotton Seed
Distributors, Dunavant, Monsanto
Australia, Incitec Pivot and the
Australian Cotton Shippers
Association add further industry
input, commercialisation prospects
and their own networks of people;

¢ The CSIRO brings expertise and
infrastructure through its Plant
Industry, Material Science and
Engineering, and Sustainable
Ecosystems divisions;

¢ State agriculture departments in
NSW, Queensland and Western
Australia play important roles
in research and adoption, as do
catchment bodies such as Namoi
Catchment Management Authority
(CMA), Condamine Alliance, Border
Rivers-Gwydir CMA, Queensland
Murray Darling Committee and
Central West CMA;

¢ A new partnership with Griffith
University, NSW Energy and Water
and Queensland Department
of Environment and Resource
Management was formed to
investigate the regeneration of
floodplain vegetation in response
to large-scale flooding in the

Condamine-Balonne and Border
Rivers;

A new partnership with Whitehaven
Coal Narrabri and the Gomeroi
Narrabri Aboriginal Corporation
Gomeroi Narrabri Aboriginal
Corporation,

As a result of the Sustaining Rural
Communities Conference four new
community project partners where
formed, including; Wee waa Public
School, Wincott and Gwdir learning;

The Grains Research and
Development Corporation (GRDC) is
a significant partner in contributing
to research on high yielding grains
on irrigated cotton farming systems;

The development of the 2011-12
Enviro-Stories Competition saw

the continuation of partnerships
between the Cotton CRC, Peek
Designs and Central West CMA with
Border Rivers Gwydir CMA coming
on board in 2012,

Collaboration with the University
of Tasmania continued as part of
the Primary Industry Centre for
Science Education (PICSE), which
it manages, and CRDC to promote
science and agriculture in schools;

Successful collaboration continues
with the Aboriginal Employment
Strategy and CRDC in facilitating the
Student Traineeships Program;

The Universities of Sydney, New
England and Queensland are critical
to the education activities;

The University of NSW, University
of Technology Sydney, University
of Central Queensland, Australian
National University, SunWater and
Aquatech continue to contribute
new skills in water management;

The Cotton CRC is working with
community organisations such

as Narromine, Warren, Narrabri,
Millmerran and Inverell Shire
Councils through The Community
program;

0

The Cotton CRC also supports
Wincott (Women'’s Industry
Network Cotton), an organisation
that aims to provide information
and resources to support women
within the cotton industry.

These collaborations add value to the
Cotton CRC, as they ensure that Cotton
CRC research is meeting the needs and
priorities of the end-users.

International collaborations

The Cotton CRC provides a scientific
exchange program to enable
researchers to interact with their
international peers. This program
allows researchers to travel overseas
and alternatively, for international
researchers to spend time in Australia.

USA

Beltwide Conference, Florida
Dr Stuart Gordon, CSIRO

Dr Andrew Krajewski, CSIRO

Dr Karen Kirkby, NSW DPI

India

World Cotton Research Conference

5’

Mumbai.

Katie Broughton (Phd), USYD
Marcelo Paytas (PhD), UQ
Dr Nicola Cottee, CSIRO

Dr Warren Conaty, CSIRO
René van der Sluijs, CSIRO,
Dr Danial Tan, USYD

Dr Tom Walsh, CSIRO

Dr Lily Pereg, UNE

Dr Stephen Yeates, CSIRO
Francois Visser, UQ

Dr Robert Mensah, NSW DPI

Austria

Conference on Hydrology and
Ecology, Vienna.

Dawit Berhane, USYD



The Australian cotton industry is
recognised as a leader in the primary
industry sector, in terms of both
innovation and the industry’s uptake
of new technologies. This success
can be attributed largely to the highly
trained and skilled professionals who
work in the industry, coupled with
continued investment in research and
development.

Rural and regional Australia however,
is experiencing a shortage of skilled
science professionals to meet industry
demand. The Cotton CRC sought to
address these shortages through its
Education and Training efforts. The
Education and Training focus has been
on providing educational opportunities
which offer a flexible path for skills and
knowledge development at all levels of
the industry through:

¢ a postgraduate program (PhD and
Masters);

¢ postgraduate cotton courses;
¢ various undergraduate activities;

¢ up-to-date specialist short courses
and vocational training for cotton
consultants, agribusiness, cotton
growers and their staff;

¢ promoting science and agriculture
in schools.

In addition to this, the Cotton CRC
Development and Delivery Team has
developed and delivered informal
training opportunities across a broad
range of research disciplines and
across the cotton regions, using
existing human and printed resources.
Grower-focused short courses

and focus groups have become a
recognised platform for engaging
growers. A wide range of university
level education activities have

been carried out, with the courses
promoting complimentary approaches
to production and natural resource
management, using participatory and
action learning methodologies.

The Postgraduate program

The Cotton CRC has awarded 62
postgraduate scholarships over

the past seven years. With 35

PhDs currently completed, 11
submitted for examination and 14
due for completion beyond June
2012 (Table X). These research
scholarships have spanned the four
CRC research programs. Many of the
students worked on projects that
were integrated into larger Cotton
CRC-supported research described
elsewhere in this book. As well as
PhD scholarships, the postgraduate
program also awarded two
scholarships for Masters by Research
and supported 15 honours students.
PhD scholars were also eligible for
scientific exchange scholarships,
which supported travel in Australia
or overseas which could benefit their
research (see below).

A full PhD scholarship included an
annual stipend of $26,000, with

an additional $6000 for operating
funds. In some cases students already
had already been awarded various
University and APA scholarships and
the Cotton CRC provided additional
funds to take their stipends to the
value of a full scholarship.

Students are enrolled in 9 partner and
affiliate universities, including:

The University of New England

The University of Sydney

The University of Queensland
University of Technology, Sydney
Central QLD University

University of Southern Queensland
The Australian National University
University of New South Wales

S OO

The University of Western Australia

The Cotton CRC worked hard to make
students feel part of its research
community. This was achieved by
ensuring students had adequate
opportunities to present their work
at annual Science Forums and

the bi-annual Australian Cotton

Conference. Students were also
given opportunities to network with
world renowned researchers and
other students. Additionally, the
Education and Training Program
coordinated a number of workshops
and professional development
courses for Cotton CRC students,
including science communication, IP
management, leadership and thesis
writing workshops. Dedicated industry
tours also exposed students to all
aspects of the cotton industry from
the agronomic/irrigation practices on-
farm through to the picking, ginning
and spinning processes. As a result,
postgraduate students, regardless of
which research discipline they were
aligned with, understood the role their
research played in an industry-wide
context.

Cotton Production Course

The Cotton CRC continues to develop
and deliver the only specialised
university-level qualification in

cotton production in Australia. The
Cotton CRC’s Cotton Production
Course (undergraduate diploma and
graduate certificate) is run through The
University of New England and is highly
regarded throughout the industry as a
key avenue to gaining essential skills in
the production of cotton.

With the shortage of experienced
agronomists and other young
professional staff in the industry,
principally as a result of the drought,
the cotton course will continue to
play an important role in educating
new entrants to the industry with the
relevent skills and knowledge.

Since the commencment of the Cotton
CRC, over 50 students have completed
the requirements for the Cotton
Production diploma or certificate.

The Cotton Course is made up of four
core units:

¢ Applied Cotton Production

¢ Cotton Protection

¢ Cotton and the Environment

¢ Cotton Farming Systems
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EDUCATION AND TRAINING

Anna Greve
University of New South Wales

The majority of irrigated agriculture in
Australia takes place on cracking soils.
When deep cracks in the soil occur,
irrigation water can quickly seep
away beyond the reach of the crop
root zone, effectively meaning that
water is wasted as it can no longer be
accessed by the growing crop.

Anna Greves PhD research has gained
a greater understanding of soil crack
dynamics on water flow and irrigation
efficiency, through the use of a new
type of 3D moisture probe.

Traditional moisture probes detect
only simplistic point measurements,
whereas the three dimensional

soil moisture measurements and
monitoring of cracking depth
recorded by the new 3D moisture
probes will greatly improve
understanding of the way water

is moving through the soil. This
information will give farmers crucial
data for planning their irrigation
schedules to ensure maximum water
use efficiency.

If the 3D probes detect water is being
lost into soil cracks below the root
zone, reduced water application rates
can be applied to allow sufficient
time for the cracks to close over.
Alternatively irrigation applications
can be scheduled more regularly

to reduce the likelihoods of cracks
developing in drying soil.

“While this new technology provides
a useful research tool for deep
drainage researchers, practical
application of this work is the next
step to refine the technology to assist
growers in their irrigation scheduling”
says Anna.

Anna’s Phd was supported by the
Cotton CRC and UNSW. Anna is now
a postdoctoral fellow at the Water
Research Laboratory, UNSW.

A 3D LOOK AT CRACKING
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Cotton CRC PhD Scholarship Students 2011-12

ADRIANA NAJAR
RODRIGUEZ

MICK ROSE

DEREK COLLINGE
JEFF WERTH
STELLA LOKE
INGRID RENKEN

LEONIE WHIFFEN
KYLIE DODD

JAMAL NEJEM

CHRIS VANAGS

FRANCIS KARANJA

GUY ROTH

SUSAN LUTTON

LISA YU-TING LEE
JASON MOULYNOX
JAMIE HOPKINSON
JENNIFER WHAN

NICOLA COTTEE
XIAOJUAN WANG

DEBBIE BURGIS

KATHRYN KORBEL

PhD

PhD

PhD
PhD
PhD
PhD

PhD
PhD

PhD

PhD

PhD

PhD

PhD

PhD
PhD
PhD
PhD

PhD
PhD

PhD

PhD

The cotton aphid Aphis gossypii in Australia: petroleum spray oils, endosymbiotic fauna
and host-plant interactions

The environmental benefits of constructed wetlands on cotton farms: pesticide
remediation

Transformation and gene silencing Technologies to control Helicoverpa armigera
Weed resistance modelling for glyphosate tolerant cotton
Diversity of VAM fungi in soil health

Role of native vegetation in harbouring beneficial insects and reducing insect pest
damage in cotton

Arbuscular mycorrhizal fungi and carbon sequestration in soil

Characterizing the plant and soil interactions that affect the growth and nutrition of
cotton (Gossypium hirsutum L.) In sodic vertosols

Coupled streamflow and groundwater modelling for improved irrigation allocation
estimates

Ageophysical and hydrological investigation of paleeochannels in Northern New South Wales

Ecosystem service provision from natural resource management interventions in the
Gwydir catchment, north-western new south wales: spatial bio-economic evaluation at
catchment, district and farm scales

Economic, environmental and social sustainability indicators of the Australian
Cotton Industry

Aquatic biodiversity and the ecological value of on-farm water storages on
irrigation farms

Efficient water allocation in a heterogeneous catchment setting
Bio-control agents for managing black root rot in Australian cotton
Managing cotton aphids with parasitoids

Investigation of the effects of silicon application on the resistance of cotton to Fusarium
oxysporum t.p. Vasinfectum

Thermotolerance of cotton

Phasphorus acquisition characteristics of cotton (Gossypium hirsutum L.) compared
with other crop species

Optimising river flow management for environmental and economic sustainability in
the lower Gwydir River

Robust and sensitive indicators of groundwater health and biodiversity

uQ

USYD

ANU
UA
USYD
UNE

USYD
UNE

uTsS

USYD
UNE

UNE

Griffith
Uni

UsYD
UNE
uQ

uQ

USYD

La
Trobe

UNE

UN

Awarded

Awarded

Awarded
Awarded
Awarded
Awarded

Awarded
Awarded

Submitted

Awarded

Awarded

Awarded

Awarded

Awarded
Awarded
Awarded
Awarded

Awarded
Awarded

Withdrawn

Continuing
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Cotton CRC PhD Scholarship Students 2011-12

SUE POWELL PhD Analysis and modelling of the flood pulse and vegetation productivity response in ANU Awarded
floodplain wetlands

FLORIS VAN OGTROP PhD | Modelling rivers in semi-arid Australia: Temporal and spatial aspects USYD Awarded

JAMES HEREWARD PhD Is the source of mirids in cotton derived from local dispersal or long distance uQ Submitted
migration?

DAVID PEROVIC PhD | Do landscapes surrounding cotton crops significantly affect conservation biological v Awarded
control within crops?

RHIANNON SMITH PhD | Biodiversity and ecosystem services associated with remnant native vegetation in an UNE Awarded
agricultural floodplain landscape

BAOQIAN LU PhD | Thresholds and mechanisms of survival for Bt-susceptible Helicoverpa spp. living on UNE Awarded
Bollgard I1® cotton

SAM ALOMARI PhD | Molecular analysis of proteobacterial communities in soil under cotton- Microbes USYD | Withdrawn
contribute to soil at least three key functions for plant growth and development

DAVID FOLEY PhD | Performance, welfare and production strategies for the cage culture of silver perch UNE Awarded
(Bidyanus bidyanus)

ANDREW MACCALLUM PhD | Development of a 3D geological mapping and database interface to support UNSW | Continuing
interconnected groundwater and surface water management

CHRISTOPHER CARR PhD | Optimising the establishment, persistence and impact of Trichogramma in NSW UNE Continuing

DAWIT BERHANE PhD Transmission losses in semi-arid rivers, a oss or a gain UsyD Submit

PETER BERNEY PhD | Gwydir Wetlands: impacts of water regime and grazing on floodplain wetlands UNE Awarded

WARREN CONATY PhD | Temperature-time thresholds for irrigation scheduling in precision application and USYD Awarded
deficit furrow irrigated cotton

ANNA GREVE PhD | Detection of subsurface cracking depth through electrical resistivity anistropy UNSW Awarded

PAUL COOP PhD | Detection of monolayers UNE Awarded

DONNA MOODIE PhD | Inclusive engagement and development: an indigenous perspective of community, UQ Continuing
business and sustainable development

JAMES QUILTY PhD | Organic amendments and soil health in broadacre irrigated cotton production systems | USYD Awarded

JOHN BENNETT PhD | Combating sodicity in the Lachlan and Macquarie Valleys of New South Wales USYD Awarded

MARCELO PAYTAS PhD | Early water stress on growth, development and yield of high retention cotton uQ Awarded

CHRIS ANDERSON PhD | Diseases of cotton IX NSWDPI | Continuing

TODD GREEN PhD | Ecology of fleabane (Comyza spp.) UNE Awarded

BROOKE SAUER PhD | Anassessment & evaluation of current and proposed precision agriculture tools; UNE Continuing

commerdial broad acre applications to the cotton and grains industry
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MEREDITH ERRINGTON
JAY DHUNGEL
MANOUCHEHR TORABI
MEGAN GOOD

MITCHELL BURNS
OLIVER ROBERTSON

YUCHUN JI (SARAH
BENNETT)

GETACHEW ALI
HABIBULLAH BAHAR

RICHARD KOECH
TIM MCLAREN
BRENDAN GRIFFITHS

STEPHEN YEATES
OLIVE HOOD
ALISON WILSON

MADELEINE HARTLEY

DOMINIC CROSS
KATIE BROUGHTON

KRIS LE MOTEE
LEAH MACKINNON

KEVIN BAGSHAW
ALISON DEVEREUX

Cotton CRC PhD Scholarship Students 2011-12
PhD
PhD
PhD
PhD

PhD
PhD

PhD

PhD
PhD

PhD
PhD
PhD

PhD
PhD
PhD

PhD

PhD
PhD

PhD
Masters

Masters
Masters

Nutrient redistribution within cotton plants

Field aspects of multigation - fertigation and oxygation

Optimizing oxygen delivery in subsurface drip irrigation

Managing invasive native scrub in the endangered ecological community of

coolibah-black box woodland of the northern riverine plains in the darling riverine
plains and brigalow belt south bioregions - a case study in t he lower namoi

Catchment scale risk assessment for agrochemicals

Healthy cotton catchments: integrating biodiversity, ecosystem services and landscape
pattern for sustainable production

Groundwater modelling projects: Coxs Creek - Developing stochastic deep drainage
surfaces for the Coxs' Creek catchment

Genetic factors involved in pathogenicity of Thielaviopsis basicola towards cotton

Integration of a predator and a pathogen with transgenic Bt cotton in controlling
Helicoverpa armigera

Automation and real time control of furrow irrigation

Improving P and K fertilizer use efficiency in depleted or sodic vertosols
Addressing agronomic constraints in irrigated wheat production in the northern
grain regions

Irigated cotton in the tropical dry (winter) season

Collective NRM and Socio-economic scenarios in cotton communities

Economic-environmental water trade-offs in the Namoi under climate
change &variability

The legal framework for economic-environmental water trade-offs in the Namoi under
climate change & variability

Better management of cotton refuges within the BMP framework

Improving prediction of cotton growth and production in a changing climate
(post-graduate scholarship application)

Ecology of Helicoverpa punctigera revisited: implications for B resistance

Microbats in changing cotton production landscapes: a case study from the Namoi
River in New South Wales, Australia

Improving gin stand performance to benefit Australian cotton

Quantifying effects of maize rotation on soil quality and nutrient availability on cotton
growth and yield

USYD
ucQ
UCQ
UNE

USYD
uQ

USYD

UNE
UNE

UsQ
UNE
UNE

(SIRO
uQ
UWA

UWA

UsYD
USYD

UNE
v

UsQ
uQ

Submitted
Submitted

Awarded
Submitted

Submitted
Submitted

Submitted

Submitted
Awarded

Submitted
Continuing
Continuing

Awarded
Continuing
Continuing

Continuing

Continuing
Continuing

Continuing
Awarded

Awarded
Withdrawn

54




EDUCATION AND TRAINING

PATTERNS IN PLANT COMMUNITY AND POPULATION DYNAMICS OF COOLIBAH

Megan Good
University of New England

Coolibah, a native floodplain
eucalypt tree commonly found on
cotton farms, regenerated densely
in northern NSW and southern
Queensland following floods in

the 1970s. Megan Good’s PhD
project, which was supported by the
University of New England, Namoi
CMA and Central West CMA aimed
to investigate the community and
population dynamics of Coolibah
woodlands in order to quantify the
effects of dense regeneration on
pasture biodiversity and the role of
dense regeneration in biodiversity
conservation and woodland
persistence in the landscape.

WOODLANDS

Over a three-year period, Megan
found that there were more ground
storey plants in patches of dense
regeneration when compared with
adjacent grasslands and, in general,
ground storey plant community
composition was similar throughout
the landscape, irrespective of

tree density. Analysis of tree size
distributions in remnant woodlands
and dense regeneration revealed that
dense regeneration occurs where large
trees are sparse.

Megan found few, or no, Coolibah
seedlings in remnant woodlands where
mature tree density was higher than
22 stems per ha. This indicates that
dense regeneration outside of remnant

woodlands might be vital for the
persistence of Coolibah woodland

in the landscape. She also found

that seasonal conditions and insect
herbivory affected tree seedling
survival more than competition from
grasses and that grasses were actually
vital for Coolibah seedling survival.

These results suggest that dense
regeneration occurs sporadically in
response to rare climatic conditions,
has no negative effects on plant
diversity or composition and will
self-thin with time. The persistence
of Coolibah woodlands in the
landscape is dependent on episodes
of dense regeneration and all stages
and structural states of Coolibah
woodland are important.

As a result of Megan’s research, land
managers and CMAs in these areas
now know more about the natural
dynamics of Coolibah trees and the
conditions required for regeneration.

Megan says that without the financial
assistance provided by the Cotton
CRC and CMA's she would not have
been able to undertake her PhD.

“The CRC was really interested in and
valued my research into biodiversity
and plant ecology” she says.
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Summer Scholarship Students 2011-12

Adam Maxwell Factors influencing riparian plant establishment in semi-arid cotton Griffith University
growing catchments

Chris Jacobs Development of a rapid biodiversity assessment methodology for UNE
cotton landscapes

Andrea Lawrence Non-target effects of Bt toxin on Helicoverpa natural enemies UNE
Ben Vincent Coolibah (Eucalyptus coolabah) recruitment after flooding UNE
George Quigley Life cycle analysis of cotton-corn rotations usyD
Mukhlis Mah Surface Water Quality in the Upper Namoi Catchment Improving cotton  UNSW

yields on sodic soils — a new role for plant growth regulators?

Chris Campbell Improving cotton yields on sodic soils — a new role for plant growth UNE
regulators?

Jordan Biron Keeping Pest Populations Lower for Longer: Capturing the Benefits of uQ
Native Vegetation

Sarah Norgrove Identifying Critical Community Capacities for Adaptability: A review of ANU
the literature
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Summer Scholarships for
undergraduates

The Sumer Scholarship Program, which
began in 2000 under the Australian
Cotton CRC, provided new dimensions
and opportunities for undergraduate
students studying agriculture or
related sciences at university. Since
2000, 65 scholarships have been
awarded to motivated university
students to conduct pilot projects, with
38 of them awarded by the Cotton
Catchment Communities CRC. The
scholarships enable undergraduate
students to undertake a small research
project within a current CRC research
project for eight weeks during the
summer.

The program has been highly
successful on two counts. Firstly,

it has introduced students to the
cotton industry and regional Australia.
Secondly, the projects undertaken

by students provided an immediate
benefit, enhancing or supplementing
the work being undertaken within the
Cotton CRC’s research program.

This innovative approach to an
education program helped overcome
one of the major problems faced not
only by the Australian cotton industry,
but all rural sectors: the ability to
attract future graduates as employees
and postgraduate students to study in
regional locations.

SCHOOLS PROGRAM

The future of Australian science and
agricultural lies with the youth of
today. The Cotton CRC schools program
has continued to thrive over the past
year with Education Officer, Trudy
Staines at the helm of the program.
2011-12 saw a range of activities:

¢ The ‘Science in the Bush’ program
visited Narrabri from the Australian
Museum, with over 1000 students
from across the North West region;

¢ Ingural enrichment tour for the
newly established AGCAPS program;

¢ Schools Field to Fabric Course
conducted by Rene Van Der Sluijs

from CSIRO Material Science and
Engineering and CRC Education
officer. The course was run over
three days with 6 schools and over
70 participants. The students got an
insight into cotton production from
the field to the finished product
and the number of careers that are

available with in the cotton industry.

¢ Organisation of local schools to
attend a Bush Bash conducted
by NSW DPI and developed by
environmental education experts
from NSW DPI, Namoi Catchment
Management Authority and
Narrabri Shire Council Weeds
Officer. Bush Bash is a unique
environmental education initiative:
environmental education experts
take children out of the classroom
to provide first hand learning
experiences of the environment

¢ The Enviro-Stories competition
was central to the overwhelming
success of the Cotton CRC Schools
program, encouraging students
in grades three to seven, across
nine catchment areas, to explore
their local surroundings and write
a 16-page school reader. The
competition was designed so the
participating schools were able

EDUCATION AND TRAINING

to meet syllabus requirements
in english, science, studies of
society and environment, and
creative arts. It is based on the
pedagogy of’ Kids Teaching Kids’,
providing an important learning
process as older students write
and illustrate the simple books
for younger children to read as
part of their literacy education.
A comprehensive education kit,
which explored the year’s theme
and included teachers’ notes,
fact sheets and activities for
students, was created to assist
teachers with the delivery of the
competition. To date, a total of
865 entries have been received
from over 1200 participating
school students, with 52 winning
entries published. The winning
readers are distributed annually
to over 400 schools, community
This year’s theme was ‘Our
Farmers - Our Future”;

¢ Coordination and implementation
of a National Primary Industry
Centre for Science Education (PICSE)
Industry Placement Scholarship,
which involves a five-day student
placement with a team of scientists
in specific industries or research
organisations. At the end of the

Trudy Staines Cotton CRC Education Officer talking cotton with kids.



placement, students provide

a report to other scholarship
students, industry mentors, involved
universities and parents;

Organisation and facilitation of

a visit from the Rotary Youth
Agricultural Group (RYAG) from
local High Schools to the Australian
Cotton Research Institute (ACRI)
to explore science and agricultural
career opportunities and
participated in two workshops
covering pest management and
cotton production. RYAG is a

students an overview of the cotton
industry and job availability and
gives guidance and direction

for career paths into the cotton
industry;

The integration of the PICSE

Science investigation Awards into
the Science Week activities run

by the Cotton CRC. The awards
brought together over 300 students
to participate in the awards. The
awards were judged by industry
representatives and researches
from NSW DPI, CSIRO, CRDC and the

EDUCATION AND TRAINING

Scientists in Schools is a program
run from CSIRO to encourage and
support the integration of scientists
into schools across Australia;

Agrictural Careers Expo held at
Farrar Memorial Agricultural School,
Tamworth.

Calrossy High School science and
fibre tour held at ACRI.

four-day cotton camp that offers Cotton CRC;

THE FIELD TO FABRIC COURSE

This highly successful course sought to increase
participants’ understanding of how their actions and
management in their roles within the cotton supply
chain impact the quality of the final product. To create
this knowledge and establish the required practice
change within the supply chain, the course focused on
the various trigger points that can cause fibre damage
or influence fibre development.

The Field to Fabric course firstly examined the
important agronomic and management practices
performed in the field. Secondly, it focused on the role
of mechanical harvesting and ginning in maintaining
fibre quality and thirdly, it investigated points of
differentiation when converting lint into yarn for
consumption by the textile industry.

René van der Slujis (CSIRO) coordinated this three-day
course, held at the CSIRO research facilities in Geelong,
Victoria, either once or twice a year, subject to demand.
Eleven courses have been conducted between 2006

and 2011, with 264 participants. The location allowed
participants to interact with CSIRO‘s commerecial

scale fully operational spinning, weaving and dying
machinery. Participants ranged right across the value
chain — cotton producers, cotton extension officers,
ginning personal, cotton merchants, overseas spinning
mill personnel and even textile students from the
Melbourne universities.

René van der Slujis (CSIRO) coordinated this three-day
course, held at the CSIRO research facilities in Geelong,
Victoria, either once or twice a year, subject to demand.
Eleven courses have been conducted between 2006
and 2011, with 264 participants. The location allowed
participants to interact with CSIRO‘s commerecial

scale fully operational spinning, weaving and dying
machinery. Participants ranged right across the value
chain — cotton producers, cotton extension officers,
ginning personal, cotton merchants, overseas spinning
mill personnel and even textile students from the
Melbourne universities.

| CSIRO Matetials
Science and

| Engineering’s
commercial scale
cotton spinning,
fabtic formation
and dyeing and
finishing mills are
used extensively
to demonstrate
effects on material
production



The Cotton Catchment

Communities CRC has a number of
Commercialisation and Technology
Transfer Systems well established to
deliver outcomes to a diversity of
end-users. Quite often, as with many
other agricultural and environmental
CRCs, the pathways to adoption

are not always through third party
commercial products but rather
through direct uptake and utilisation
by the grower to add commercial
benefit to their business. Public
domain outcomes and the outcomes
which benefit a large number of
small to medium enterprises (such
as cotton farms) are more effectively
delivered through adoption channels
such as communication, extension and
education.

Pathways to adoption

The Cotton CRC has developed a
number of adoption pathways that
contribute to information transfer and
practice change and research uptake,
these pathways are multi-directional
and utilise numerous communication
channels and participative learning
options. Knowledge emerging from
science and practice management is
developed (by extension, education
and training, communication and
knowledge management staff) into
integrated product suites tailored

to meet the needs of the respective
audiences. End-users are an integral
part of this product development
through trials, working groups and
steering committees, which ensure
greater grower ownership that leads
to increased adoption levels and more
targeted scientific outcomes for the
industry.

The Cotton CRC, CRDC, NSW DPI and
QLD DAFF Qld have in the past had a
collaborative approach to investment
in extension services. During 2011-12,
the CRC, CRDC and Cotton Australia
continued to work collaboratively to
build upon exsiting extension and

knowledge system services. The
Development and Delivery Team which
was formed in early 2010 continued

to operate in all cotton regionsin a
way that is fully integrated with the
industry’s new Best Management
Practices system, myBMP.

Partnering public and private
sectors

The Cotton CRC engages a range of
public and private sector organisations
(see participants’ list) in adoption and
commercialisation of research. These
fall broadly into two categories:

¢ Decision-makers

A critical component of the
adoption and commercialisation
strategy is building the capacity

or scientific basis on which
government and catchment
management bodies are making
investment and management
decisions. End-user organisations
such as Catchment Bodies, NSW
Department of Water and Energy
and QLD Department of Natural
Resources and Water are actively
involved in funding and delivery of
a range of collaborative projects
through steering committees, direct
investment, working groups and
extension activities.

0 Agribusiness and Consultants

Supporting and building the
capacity of private sector

consulting services are key parts

of the Cotton CRC’s adoption

and commercialisation strategy.
There are a large number of

private crop consulting enterprises
serving cotton production. Their
300-strong peak representative
body, Crop Consultants Australia
Ltd, is a partner in the Cotton CRC.
Additionally, specific members
participate in a number of project
steering committees, directly in the
research being undertaken or as a
targeted audience in a participative
learning activity, such as building
capacity in irrigation services in the
Condamine catchment. Engagement
in this area allows the Cotton CRC to

capitalise on its limited resources by
building understanding in a smaller
audience of advisors that, in turn,
can facilitate on-ground change with
their numerous clients.

Best Management Practices
Program

Over the past decade, the BMP
Program has been highly successful
and has positioned the Australian
cotton industry well. Due to this
success and a continuing need for
such an industry program, the Cotton
CRC along with CRDC and Cotton
Australia continues its commitment

to the future evolution of BMP. The
new online myBMP has generated
much interest across the industry, with
200 growers accessing the extensive
myBMP resources and documenting
their progress in the system. A number
of growers have already met all of the
practices and are ready for auditing.

The Cotton CRC now has twelve
research projects either completed,
terminated or in progress, in which
commercial partners are involved

or are being sought. In several cases
these projects are based on discrete
IP or third party project agreements.
These partners are making significant
cash and/or in kind contributions
towards the development of
commercial products.

There have been no new
developments in policies and
procedures as the Cotton CRC has
over the last two years completed a
general overhaul of all policies. This
financial year the Commercialisation
Task force has been established which
comprises, the General Manager: Best
Practice and Research Implementation,
Mr. Ken Flower, The Cotton Industry
Development Specialist: Mr. Jim

Wark the CEO Mr. Philip Armytage,
The Project Management Officer,

Mrs Lynda George and the Business
Manager Ms Kym Orman, this team



IP MANAGEMENT

has fortnightly teleconferences

and discussed the progress and
implementation of Commercialisation
for each piece of commercial IP. On a
quarterly Basis the Audit Committee
hold a one day face to face meeting in
Narrabri with the Commercialisation
Task Force - this meeting combines
the ideas and expertise of both
groups. The meeting notes from these
Commercialisation Audit Committee
meetings is reported to the next
available Board meeting to up-date
Board members on the outcomes and
progress of IP commercialisation.

Most of the IP produced from projects
in the Cotton CRC is Centre IP that is
IP legally owned by the Cotton CRC

on trust for Participants as tenants

in common. Although the Board

can approve Discrete IP projects,
defined as IP where significant
background IP is present from core
participants to the project, in these

cases the IP is owned by the project
participants in proportion to their
project contributions. There are

two Discrete project agreements
existing within the Cotton CRC both
involving Ginning of cotton specifically
moisture and contamination and lint
cleaning and SiroMat a cotton fibre
maturity measurement instrument.
The Cotton CRC has three Third

Party IP Agreements in place,
developed and Board-approved under
negotiation with prospective and
existing commercial partners, most
with exciting potential. Third Party

IP Agreements involve commercial
partners (non participants) and the
Cotton CRC sharing ownership of
potential IP developed and Board-
approved. The Cotton CRC has third
party agreements with commercial
partners AgBiotech Pty Ltd, Growth
Agriculture Pty Ltd and Native Fire
Limited (now lapsed) involving semio-
chemical IP.

IP National Principles and the Cotton CRC

There are nine national principles of intellectual property management for publicly funded research. The Cotton CRC has

addressed these by:

National Principle ‘

Institutional Policies

Developing and existing IP is reported
in six-monthly written project reports
completed by the project leaders
themselves and at Board, Audit
Committee and management team
meetings. The Cotton CRC maintains a
register of actual and potential IP and
there are already 136 projects with
background, centre and/or potential IP
records.

Cotton CRC action

protection and exploitation of IP

Identification of IP

Cotton CRC has policies approved by the Governing Board relating to the ownership,

Cotton CRC has procedures that provide support to researchers so that they can recognise

when their discoveries may have potential commercial value and provide for a review process

to identify IP that can be protected and/or exploited
Cotton CRC has policies to ensure participants have policies that make clear to staff their

Protection of IP

responsibilities in relation to IP protection including, where appropriate the maintenance of
research laboratory records and the prevention of premature public disclosure of research
results prior to obtaining IP protection

Ownership of IP

agreement
Procedures are in place to guide researchers in assessing the existing IP in the field that is

Assessment of Existing IP

An IP ownership policy has been agreed by participants and is described in the participants’

likely to affect their research in order to determine their freedom to operate in that field of

research

Management of IP

Cotton CRC has procedures for the regular review of IP and associated commercial activities

and outcomes arising from publicly funded research. Research institutions will have
procedures in place to provide advice to the creators of the IP on the options that are
available for commercialising IP

Sharing of Benefits

Cotton CRC has agreed policies that recognise the rights and needs of all stakeholders

involved in the research supported by public funds. (These are described in detail in the
participants agreement)
Transparency and Reporting  Cotton CRC reports annually on IP management to participants and DEST
Potential Conflict of Interest Cotton CRC has policies and procedures that provide guidance in relation to potential
conflicts of interest concerning ownership, management, protection and exploitation of IP



Cotton CRC Intellectual Property agreements

Project name

Quick Tests for
herbicides in water
Chemical ecology of
insects

Apparatus and
process for
Measuring Ginning
Properties
Behaviour
modifying plant
extracts
Bioremediation
enzymes

Measuring fibre
maturity

Apparatus for
measuring moisture
content

Status

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Agreement

Type
Assignment

Assignment

Assignment

Assignment

Assignment
Assignment

Assignment

Partner
Quick Test
Technologies

AgBiTech

CSIRO

Innovate Ag

CSIRO

CSIRO

CSIRO

Partner
funding

None

None

None

None

None

None

IP MANAGEMENT

Progress
Assigned to commercial partner
Assigned to commercial partner

Assigned to CSIRO

Assigned to commercial partner

Assigned to CSIRO
Assigned to CSIRO

Assigned to CSIRO



END-USER INVOLVEMENT AND CRC IMPACT ON END-USERS

End-user name

Relationship

with CRC

Type of activity and
end-user location

Nature / scale of benefits to end-
user

Actual or expected benefit to
end-user

Crop Consultants
Australia Inc.
(Formerly Cotton
Consultants
Australia)

National Water
Commission

Namoi Catchment
Management
Authority

Central West
Catchment
Management
Authority

Condamine Alliance

Queensland Murray
Darling Committee

SACOA Pty Ltd

Inverell Shire
Council

Millmerran Shire
Council

Narrabri Shire
Council

Narromine Shire
Council

Industry
Affiliate

Project
Partner

Catchment
Affiliate

Project
Partner

Catchment
Affiliate

Catchment
Affiliate

Project
partner

Community
Affiliate

Community
Affiliate

Community
Affiliate

Community
Affiliate

Adoption of CRC

research, contracted
research from CRC

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

CRC adoption projects

will transfer knowledge to
consultants, who are key agents
in knowledge transfer to growers.
CCA also contracted to survey
growers for triple bottom line
monitoring

Improved water use efficiency
and reduced evaporation and
seepage losses

Ability to meet catchment targets

Ability to meet catchment targets

Ability to meet catchment targets

Ability to meet catchment targets

CRC research will enable the use
of petroleum spray oils against
new insect pests, thus increasing
revenue

Improved ability to predict and
target local government services
to meet regional community
needs

Improved ability to predict and
target local government services
to meet regional community
needs

Improved ability to predict and
target local government services
to meet regional community
needs

Improved ability to predict and
target local government services
to meet regional community
needs

Increased knowledge and
capacity for members and
member grower customers

CRC water research is expected
to improve WUE by 50%

Improved water use efficiency
Improved farm practice
Improved riparian and
environmental outcomes
Improved water use efficiency

Improved farm practice

Improved riparian and
environmental outcomes

Improved water use efficiency
Improved farm practice

Improved riparian and
environmental outcomes

Improved water use efficiency
Improved farm practice

Improved riparian and
environmental outcomes

Product sales

Socio Economic study
understanding of benefits
of a cotton industry to the
community

Socio Economic study
understanding of benefits
of a cotton industry to the
community

Socio Economic study
understanding of benefits
of a cotton industry to the
community

Socio Economic study
understanding of benefits
of a cotton industry to the
community



END-USERS

Wherever possible the Cotton CRC engages with end-users at the start of projects to help improve the usability of the
outputs and increase the level of uptake of the research results. The following table provides some examples.

End-user name Relationship | Type of activity and | Nature / scale of benefits to end- Actual or expected benefit to
with CRC end-user location user end-user

Ag Biotech Pty Ltd  Industry
Affiliate
Aquatech Industry
Affiliate
Dunavant Industry

Enterprises Pty Ltd | Affiliate

Incitec Pivot Ltd Industry
Nutrient Monitoring Affiliate
Systems Project
Partner
Monsanto Australia Industry
Inc Affiliate
Growth Agriculture Project
Pty Ltd Partner
Borders Rivers- Project
Gwydir Catchment | Partner
Management
Systems
Aboriginal Community
Employment Affiliate
Strategy Pty Ltd
Australian Industry
Cotton Shippers Affiliate
Association
Cotton Australia Industry
Participant

Commercialisation

Contract research to
the CRC

Adoption of CRC
research

Adoption of CRC
research

Adoption of CRC
research

Commercialisation

Adoption of CRC
research

Employment

Adoption of CRC
research

Advising on

research directions
and strategy and
providing on-ground
resources for grower
trials

Adoption of CRC
research

Licence to use CRC research

Sales of product. Royalties

Project 1.05.02 ‘Chemical ecology are earned by the Cotton
of insects’ for a period of time to CRC from these sales and are
undertake product development commercial in confidence

Participation in water use
efficiency and water storage
projects will raise profile and
increase sales of monitoring
equipment

Reduced contamination in

Australian cotton will mean fewer

quality discounts and a better
reputation in the marketplace
Increased revenue from more
effective methods of soil testing
and better decisions

Increased use of transgenic
cotton, generating more

license revenue and improved
sustainability of GM technology

New product and sales

Ability to meet catchment targets

Improved ability to place
Aboriginal job seekers in cotton-
related work

Reduced contamination in

Australian cotton will mean fewer

quality discounts and a better
reputation in the marketplace
Training programs will upskill
operators in several sections of
the industry

Project recently
commissioned. Cotton growers
benefiting from predicted
water use efficiency gains

Project has already identified
areas in which contamination
can be reduced

Fertiliser sales and cost savings
for growers

Approximately 95% of the
Australian crop is now
transgenic, and Cotton CRC
research underpins the
sustainability. Monsanto have
increased their contribution to
the CRC

Product Sales

Improved water use efficiency
Improved farm practice

Improved riparian and
environmental outcomes
Project underway with two
student traineeships based at
the Australian Cotton Research
Institute

Project has already identified
areas in which contamination
can be reduced

Implementation of BMP
program, which has economic
outcomes for growers



COMMUNICATION
STRATEGY

The cotton industry is renowned as
the most technologically advanced
agricultural industry in Australia, with
cotton growers the fastest to adopt
emerging technologies and research.
It has been the task of the Cotton CRC
to enable this adoption with solid
science, effectively communicated.

A cooperative organisation such as
the Cotton CRC involves numerous
organisations, people and priorities,
requiring many communication styles
and methods to achieve the best
result.

Communicating our research results
is key to its use and uptake, to be
effective this involves all members
of the CRC community including the
D&D team, researchers and program
leaders.

The Cotton CRC’s external
communication activities had three
principal aims:

¢ Maintain strong relationships with
partner and affiliate organisations
to keep them involved and informed
about CRC activities, through formal
advisory committees, workshops,
informal gatherings and conference
presentations.

¢ Increase awareness, understanding
and adoption of best practice science
in relation to cotton production,
environmental and catchment
management, through workshops,
field days, grower meeting, production
manuals and guides, end user
publications, myBMP, CottASSIST and
website access.

e Provide industry, government, NRM
bodies and community organisations
with concise, comprehensive
information on current and emerging
issues which will help deliver optimum
economic, environmental and social
benefits, through publications, website
access, technical updates and annual
reports.

Media campaigns have been a key

component of the

Cotton CRC communication strategy,
aiming to position the CRC as a

reliable source of scientific knowledge

regarding the Australian Cotton
industry, including production,

environmental and social research. The

CRC has enjoyed extensive coverage
in both print and broadcast media
over the last past year. With the
Communities Programs ‘Sustaining
Rural Communities Conference’

and the unsuccessful extension

bid attarcting the most coverage.
The Cotton CRC has contributed
significantly to a number of key
end-user publications such as CRDC’s
Spotlight Magazine, CSD’s Seed

for Thought Newspaper and The
Australian Cottongrower Magazine.

Annual Science Forum

The Annual Science Forum is a major
tool to facilitate open communication
within the Cotton CRC, where all
researchers, postgraduate students,
extension staff, Cotton CRC partners
and affiliates came together and
shared expertise and knowledge

as well as to celebrate each year’s
success. The science forum was made
up of:

o facilitated workshop and lecture
sessions, based around core research
areas,

¢ media opportunities, encouraging
researchers to promote their science
to the wider communities,

¢ dedicated sessions to PhD students,
providing them with the opportunity
to present their work,

¢ networking opportunities,

¢ annual awards night to celebrate

success and noteworthy performances.

The Science Forum was a pivotal part
of the Cotton CRCand about much
more than just the science: it focused
on the people and their commitment
to their researchand the cotton
industry, not to mention everyone’s

willingness to have some fun along the

way.

COMMUNICATION STRATEGY

INTERNAL
COMMUNICATIONS
INCLUDED

* COTTON CHAT E-NEWS
* ANNUAL SCIENCE FORU M
* STAFF LOUNGE ON WEBSITE
e D&D WORKSHOPS
* MILESTONE SIX MONTHLY REPORTS
® PROJECT FINAL REPORTS
* ANNUAL REPORTS
® PHD PROFESSIONAL DEVELOPMENT

* PROFESSIONAL DEVELOPMENT/TEAM
BU ILDING FOR STAFF

EXTERNAL
COMMUNICATIONS
INCLUDED

* MEDIA RELEASES

® DISPLAYS AT CONFERENCES & PUBLIC
EVENTS

°* ANNUAL PRODUCTION MANUALS

* CONTRIBUTE TO KEY END-USER
PUBLICATIONS

* PEER-REVIEWED PUBLICATIONS
e HOSTING NATIONAL CONFERENCES
* WORKSHOPS/FIELD DAYS
® COTTON CRC E-NEWS
® PRESENTATIONS TO KEY INDUSTRY,
SCIENCE & MANAGEMENT GROUPS

e ANNUAL REPORTS
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COMMUNICATION STRATEGY

Website & TRC

The Cotton CRC Technology Resource
Centre (TRC) has been the centre of
information distribution and a key
player in the success of our Education
and Adoption Programs. It presents
the outcomes of research, assisting
with the development, distribution
and adoption of all research products,
including written extension materials,
decision support manuals such as the
cotton ‘paks’ and, primarily, the Cotton
CRC website, which is the cornerstone
of research and extension information.

TRC coordinator David Larsen said
the website is the major conduit for
production, environmental and social
research to end users across the
Australian cotton industry. It evolved
from the production-based content
of the Australian Cotton CRC to a
three-tiered site showcasing research
findings and tools from across the
Farm, Catchment, Community and
Product Program areas.

‘We used a Content Management
System to redevelop the site, which
enabled the repurposing of information
to create a more interactive experience
for our visitors’, says Dave.

‘We had the scope to take all of our
hard copy ID guides, such as the Weed
ID, Pest and Beneficial Guide, Birds on
Cotton Farms, Fish and Grass IDs, and
transform them into interactive web
tools that link the identification with
management and further information.
This new innovative and creative
approach allowed us to more than
double visitors to our site, averaging
7000 unique hits a month’.

Access to the Cotton CRC website
will be made available until 2015,
hosted by CSIRO, with NSW DPI
support. Leading up to this time,
information will be transferred to the
Cotton Research and Development
Corporation industry portal.
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APPENDIX |

PARTICIPANTS AND SPECIFIED PERSONNEL 2011-12

COTTON CRC PARTICIPANTS 2011-12

Participants

Participant’s Name Commonwealth Approval

Cotton Seed Distributors Ltd Yes
Cotton Australia Ltd Yes
Cotton Research and Development Corporation Yes
CSIRO Yes
Industry & Investment NSW Yes
Queensland Department of Employment, Economic Development Yes
and Innovation

Western Australia Department of Agriculture and Food Yes
The University of New England Yes
The University of New South Wales Yes
The University of Sydney Yes
The University of Technology, Sydney Yes

COTTON CRC SPECIFIED PERSONNEL 2011-12

CEO and Governing Board Members

David Anthony Independent Chairman

John Herbert Independent Deputy Chair

Robert Dugdale Industry Participants group Director

Dianne Bentley Independent Director

Dr Gary Fitt Research providers group Director

Kathryn Adams Independent Director

Mr David Hamilton Government departments group Director

Barbara Grey Independent Director

Philip Armytage Cotton CRC Chief Executive Officer
Professor Peter Gregg Cotton CRC Chief Scientist

Dr Paula Jones Cotton CRC Community Program Leader
Jane Trindall Cotton CRC Catchment Program Leader
Yvette Cunningham Cotton CRC Adoption Program Leader
Dr Lewis Wilson CSIRO Farm Program Leader
Dallas Gibb CRDC / Techmac Product Program Leader

Graham Harris QLD DAFF Qld Farm Program Leader



ACGRA

ACIPA

ACRI
ACSA
ANU
AWA

BMP
Bollgard II°

CARE

CCA

CCAA
CMSE
CRC
CRCIF
CTFT

CMA

Cotton CRC

CRDC

CSIRO

Csu
CWA
DBIRD

QLD DAFF Qld

DERM

DEST

Australian Cotton Growers Research
Association (now merged with Cotton
Australia)

Australian Centre for Intellectual Property in
Agriculture

Australian Cotton Research Institute
Australian Cotton Shippers Association
Australian National University

Department of Agriculture and Food,
Western Australia

Best Management Practices program
Registered trademark of Monsanto for their
technology containing two genes which
provide resistance to the pest Helicoverpa
spp.

Centre for Agricultural and Regional
Economics

Crop Consultants Australia Ltd (formerly
Cotton Consultants Australia Ltd)

Cotton Classers’ Association of Australia
CSIRO Materials Science and Engineering
Cooperative Research Centre

CRC for Irrigation Futures

CSIRO Textile and Fibre Technology. (now a
program within CSIRO Materials Science and
Engineering)

Catchment Management Authority

Cotton Catchment Communities Cooperative
Research Centre

Cotton Research and Development
Corporation

Commonwealth Scientific and Industrial
Research Organisation

Charles Sturt University
Country Women'’s Association

Northern Territory Department of Business,
Industry and Resource Development

Queensland Department of Employment,
Economic Development and Innovation
(includes the former Queensland
Department of Primary Industries and
Fisheries)

Queensland Department of Environment
and Resource Management (includes the
former Department of Natural Resources
and Water)

Australian Government Department of
Education, Science and Training (now the
Department of Education and Workplace

DIISR

FUSCOM
GM
GRDC

NSW DPI

IPM
IWM
LGA
LWA
NCEA

NHT
NRM
NSW DET

NSW TAFE

PICSE

QDPI&F

QDNRW

QuT
TIMS

ucQ
UNE
UNSW
uQ
us
(UM
WUE

Relations. Formerly administered the
Australian Government CRCs Program)

Australian Government Department

of Industry, Innovation, Science and
Research (Now administers the Australian
Government CRCs Program)

Fusarium Committee
Genetically modified

Grains Research and Development
Corporation

Industry & Investment NSW (includes
the former NSW Department of Primary
Industries)

Intellectual Property
Integrated Pest Management
Integrated Weed Management
Local Government Authority
Land and Water Australia

National Centre for Engineering in
Agriculture, University of Southern
Queensland

National Heritage Trust
Natural resource management

New South Wales Department of Education
and Training

New South Wales Technical and Further
Education

National Primary Industry Centre for Science
Education

Queensland Department of Primary
Industries and Fisheries (now part of the
Queensland Department of Employment,
Economic Development and Innovation)

Queensland Department of Natural
Resources and Water (now part of the
Queensland Department of Environment
and Resource Management)

Queensland University of Technology

Transgenic and Insect Management Strategy
Committee

University of Central Queensland
The University of New England
University of New South Wales
University of Queensland

The University of Sydney
University of Technology, Sydney
Water Use Efficiency
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