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Welcome

Project Catalyst Grower Forum 2014 | o

A warm welcome to the many growers, partners, collaborators and

sponsors of the 2014 Project Catalyst Growers Forum. 2014 marks a milestone

five years for Project Catalyst and we are proud to report the program continues to grow from strength
to strength.

As those who have been involved since the program’s inception in 2008 are aware, Project Catalyst
initially started with a foundation group of just 15 innovative farmers. In 2014, there are now more than
75 sugarcane producers involved in Catalyst projects who are trialling cutting-edge agricultural
practices across the Mackay Whitsunday, Burdekin and Wet Tropics regions. The combined area of the
group under improved and A-class management is now 204,345 hectares.

These sugar producers are leading the way to find effective and sustainable solutions for more
productive farming. Locally, their efforts continue to significantly reduce the environmental footprint of
sugar production on our natural assets, including the iconic Great Barrier Reef.

Over the five years of the project the following reductions in runoff from farm has been recorded:
reduction of particulate nitrogen by 25 tonnes p/annum; reduction of particulate phosphorus by 12
tonnes p/annum; reduction of dissolved inorganic nitrogen by 22 tonnes p/annum; reduction of
filterable reactive phosphorus by 4 tonnes p/annum and reduction of pesticides leaving the farm by
190 kg p/ annum.

Improved techniques also offer avenues for farmers to be more financially sustainable. Project Catalyst
farmers have the opportunity to learn how to use advances in tfechnology, innovation and thinking to
essentially use less (e.g. reduce inputs and labour) for the same or a greater return.

At its heart, Project Catalyst is concerned with innovation and finding ways to do what we do, better.
This unique partnership continues to connect our sugar producers with leading organisations nationally
and around the world to break new ground in sustainable agriculture.

Our keynote speakers and guests in 2014 include leading global and Australian researchers, industry
partners, economists and sustainability experts. We hope you enjoy the forum and that it provides food
for thought for a rewarding year ahead.

Rovert Cocco

Chief Executive Officer
Reef Catchments Limited



As Managing Director and Vice President: Agriculture for the World Wildlife
Fund based in Washington, DC, David McLaughlin leads WWF's work on key
agricultural commodities. These duties include coordinating WWF's efforts on
Global Commodity Roundtables, and working directly with major US
corporations developing and implementing supply chain sustainability strategies.

Since joining WWF US in 2008, David has led the corporate engagement efforts
on agricultural commodities. These activities include developing a biofuels
scorecard for the World Bank, evaluating the feasibility of planting palm oil on
degraded lands in Indonesia, developing and leading a due diligence process
on Cargill’s palm oil supply chain in Indonesia, and helping leading US Brands
develop and prioritise sustainability strategies around key commodity sourcing
through the use of risk assessment methodologies developed by WWF.

Prior to joining World Wildlife Fund in 2008, Mr. McLaughlin worked 28 years with Chiquita Brands in
Latin America in a variety of financial, production and senior management positions in both palm
oil and banana production operations, as well as managing Chiquita’s banana operations in Costa
Rica, Panama, and the Ivory Coast. Mr. McLaughlin led an 8 year effort developing and implementing
Chiquita’s strategy on environmental and social performance in Chiquita’s agricultural production
and sourcing operations in Latin America, Africa, Philippines and Australia.

Mr. McLaughlin has lived in Latin America for more than 40 years and has a BA in Government from
Connecticut College and an MBA from Babson College with an emphasis in international finance.

Dr David Cropley

University of South Australia Associate Professor (Engineering Innovation)
Deputy Director of the Defence and Systems Institute

Professor David Cropley became involved in creativity research by accident.
As a young lecturer in an engineering department, he was given the task of
helping to develop a new, first-year course that, among other things, focused
on engineering creativity and innovation.

As he delved into the field of creativity, with its roots in psychology, it became

clear to David that engineering and technology were infimately concerned

with many of the same issues. If creativity is the engine-room of innovation, and innovation is the driver
of modern economies, then it made sense that developing the ability to be creative was a vital
element of tackling a broad range of technological problems in a modern society.

Now a recognised expert in creative problem solving, David also holds a degree in Applied Physics &
Electronics and a PhD in Measurement Systems Engineering. He was a scientific consultant for the ABC
TV Documentary Redesign My Brain and is author of a wide range of papers exploring the connections
between creativity, activity and improved efficiencies.

With a highly diverse range of experience, both in life and research, David shines a new light on any
industry and shows us how to harness creativity for everyday thinking to find solutions that are truly
innovative.
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Forum Agenda 2014

Monday February 24 - Field Day Lou Raiteri’s Farm

Lou Raiteri’s Farm 206 Up River Road, Proserpine (just north of Proserpine)

9:30 am - 10.00 am Registrations taken, coffee and tea available

10:00 am - 10:15 am Infroduction and overview of day

10:15am -11:15 am Soil Health Workshop with Dr Pamela Pittaway

11:15am -11:45 am Carbon Farming trial update x 2 with John Markley, Farmacist
11:45 am - 12:10 pm Jayson Dowie (Farmacist) & Lou Raiteri - Trial overview and discussion
12:10 pm - 1:00 pm Trial visit with more information from Jayson and Lou

1:00 pm Lunch

1:30 pm Depart for Hamilton Island

Your next ferry times:

e  Shute Harbour

- 3:10pm arrive 3:40pm (direct)
- 4:35 arrive 5:30pm (via Day Dream Island)

e Abel Point Marina

- 3:35pm arrive 4:35pm (Direct)

6:30 pm - 8:00 pm Welcome function drinks & nibbles at Catseye Beach

.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



Tuesday February 25 - Grower Forum Hamilton Island

Convention Centre The Auditorium, Hamilton Island

8:00 am Welcome (Will Higham, Reef Catchments)

8:20 am David McLaughlin, Vice President, Agriculture WWF US

8:50 am Michelle Allen The Coca-Cola Foundation
WORKSHOPS

Soil + Nutrient management workshop
Herbicide management workshop
Water Quality Improvement Messaging workshop

9:05 am
*NB: Break into groups as indicated by your assigned colour.
(Workshops will rotate during the day so you won't miss out on a
topic.)

9:15 am SESSION 1

10:10 am Interval - MORNING TEA

10:30 am RETURN fo SESSION 1

11:25 am SESSION T —end

11:35 am SESSION 2

12:30 pm Interval - LUNCH

1:30 pm RETURN fo SESSION 2

2:25 pm SESSION 2 —end

2.:5pm SESSION 3

3:35 pm Interval - AFTERNOON TEA

3:50 pm RETURN fo SESSION 3

4:45 pm RETURN to SESSION 3

5:40 pm CLOSE

. WORKSHOP ROOMS
. Refer to Map overleaf

e The Auditorium (ground floor)
: * Meeting Room 1&2 (upstairs)
: *  Meeting Room 3&4 (upstairs)

6:30 pm Pre-Dinner Drinks on the Outrigger Lawns

7:00 pm Official Forum Dinner at the Outrigger Restaurant
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MAP TWO - HAMILTON ISLAND

ACTIVITIES

Adrenalin RUSh .....ccccccccunnee.
Beach Hut - Beach Sports
Beach Volleyball Court.
Buggy Hire...
Cruise Indigo Offic
Cruise Whitsundays..
Denison Star....
Dinghy Hire

The Gallery, Learn to

Paint (Level 1)....eceerveerrnnnns 31
GoKarts 59
Golf Driving Range. .58

Hamilton Island Ai
Hamilton Island Golf Clu
H20 Sportz Dive Shop..
Island Bowling
JetskiTours.
Jetski Tour Bookings.
Ocean Dynamics....
On the Edge Catamaran..
One Tree Hill Lookout,
Sunset COCktails.....wwummmmmccerrennns 8
Palm Valley Recreational

Reserve
Quad Bike Adventure Tours.
Quad Bike Adventure Tour
Bookings
Quads for Kids
Renegade Fishing Charters.

Walking Trail Entrance

Palm Valley....oovvcvuruesecccrvvviannee 57
Walking Trail Entrance

Scenic Trail...
Watersports..
Wild Life Hamilton Island..........79
Yacht Club Movies

RETAIL

Airport Shop.
Australia The Giff
Bottle Shop.

Main Pool
Medical Centre .
The Outrigger.
Point Henning...
Public Telephones
Public Toilets ..........
48, 53, 68, 69, 86, 87
Resort Centre.......ovvceumneennnens 87
Security....
Showers ..
Whitsunday Apartments
Pool 64

Breeze Resort Wear........
Floral Collections Florist .
Foots Artworks
The Gallery (Level 1)
General Store
Hamilton Island Designs ......... 39
Hamilton Island Photography...99
Hamilton Island Jewellery..........

Hamilton Island Real Estate
Island Hair and Beauty ..............
Lobby Shop - Reef View ...........
Lobby Shop - Resort Centre .
Lord NelSON....vvvwveeeeccrrrviasannnes
Marina Tavern Retail.
Pharmacy.
Post Office
Resort Store
Resort Swimwear .

ACCOMMODATION

Alang Alang
Anchorage..
Beach Club..
Bella Vista

Blue Water Views ..
Casuarina Cove 1-8..
Casuarina Cove 9-20
Compass Point...
CooindaGarden
The Edge.
FrangipanilLodge..
Heliconia Grove.
Hibiscus Lodge..
Holiday Homes Reception..
Kirribilli...
LaBellaWaters.

The Hut. Lagoon Lodge....

Trader Pete's North Cape 5

Video Store QOasis 1-12....

Westpac Bank/ATM........coccoeees Oasis 13-28 -
Palm Bungalows ..........cccoe....

RESTAURANTS & CAFES Palm Bungalows Reception.......

Bommie Restaurant .19 Papillon...

coca chu Panorama

Denison Star. Pavilions..

Dinner on the Dock Peninsula 2

(private functions).......... 44 Poinciana Lodge

Hamilton Island Golf Clubhouse...92 Point Blue

Manta Ray Cafe 35 qualia 1

Marina Deli Reef View Hotel.,

Marina Tavern. Shorelines

Mariners Restaurant Skiathos

Pool Terrace Restauran
Romano’s Restaurant
Sails Steak & Seafood Gri
Wild Life Hamilton Island....

BARS

Airport Lounge and Bar.
Boheme’sNightclub
Bommie Deck.
Bougainvillaea Bar.
Captains Club
IslandBar.
Marina Tavern
Reef Bar and Lounge
Verandah Bar........
TAKEAWAYS & SNACKS

BOD'S BAKEIY..ouuuuervvrrveeanccrrrviasannnes 28
Bottle Shop.
Bougainvillaea Bar.
General Store
Ice-cream Parlour..
Manta Ray Cafe..
Marina Deli..
Popeye’s Fish an
FACILITIES
Airport Terminal .... .53
All Saints Chapel
ATMs (Westpac)...
Bougainvillaea Pool .
Clownfish Club
Conference Centre
Dolphin Pool
Endeavour Room
Family or Baby
Change Rooms................ 38,68,
Hamilton Island Weddings
Hamilton Island Yacht Club.
Hesperus Picnic Area
Island Bowling .86
Laundry - Coin Operated....27, 54

Sunset Waters.
Whitsunday Apartments East...64
Whitsunday Apartments West..65
Whitsunday VIEWS ... 7
Yacht Club Villas
Yacht Harbour Towe|

MARINA PRECINCT
A-Arm Marina Berths.
Airport Pontoon....
B-Arm Marina Berths
C-Arm Marina Berths.
Cruise Whitsundays Jetty.
D-Arm Marina Berths ..
Denison Star Jetty.....
E-Arm Marina Berths
F-Arm Marina Berths ...
G-Arm Marina Berth
Fuel Jetty
Hamilton Island Yacht Club .....19
Marine Office, Boat Yard and

Chandlery....
On the Edge Jetty.
P-Arm Private Marina Berths.....50
Public Toilets..
Showers

.27, 33, 38, 39,48




Project Catalyst Grower Forum 2014 Agenda

Tuesday February 25 - FORUM DINNER

Outrigger Restaurant Hamilton Island

6:30 pm Pre-dinner drinks on the Outrigger Lawn

6:50 pm Guests be seated

7:00 pm Welcome to the region, Rob Cocco (Reef Catchments)

7:15 pm Entrée

7:40 pm MC Cho’r-wiﬂl Corrine Hendrikse ' )
Presentation “Celebrating 5 years of Project Catalyst

8:00 pm Main Course

8:45 pm Keynote speaker: Dr David Cropley — Innovation Investigation

9:30 pm Dessert

10:00 pm MC signoff — End to formalities

11:00 pm Close (exit venue)

After function venue options:

* Reef Lounge at the Reef View Hotel is open until midnight
*  Marina Tavern (15min walk) open until late

.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo




Wednesday February 26 - INNOVATION BREAKFAST

The Auditorium Convention Centre Hamilton Island

: Please check out of your room prior to breakfast if you are departing on this day.

8:00 am Arrive

8:15am Welcome and overview

8:30 am Breakfast served

9:30 am Innovation workshop begins — led by Dr David Cropley

*NB: Break into groups as numbered on your name tag 1, 2 or 3.
12:00 pm Close

Your next ferry times:

e Shute Harbour

- 2:25 pm - 3:45 pm via Hamilton Island Airport & Long Island Resort
- 4:00 pm - 4:30 pm Direct

- 5:00 pm - 5:30 pm Direct

- 5:30 pm - 6:35 pm via Long Island Resort

e Abel Point Marina
- 12:50 pm - 2:00 pm via Day Dream Island
- 1:40 pm - 3:00 pm via Hamilton Island Airport Day & Dream Island
- 5:10 pm - 6:20 pm via Day Dream Island
- 5:10 pm - 6:00 pm Direct on Seaflight

.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Global agriculture

Article extract - David W. McLaughlin World Wildlife Fund, Washington, U.S. A

sugarcane

Palm oil

Timber, pulp and paper

Land, Food, and Biodiversity

Agriculture currently occupies over 40% of Earth's
land area and consumes 70% of available freshwater.
Production systems have increased food oufput in recent
decades by improving crop vyields. These increases
have had consequences such as reduction in the
quality of species’ habitats through changes in land use,
fragmentation of natural land cover, and depletion of soil
and water resources. Growth of the human population,
projected to exceed 9 bilion by 2050, and economic
development in many emerging markets such as Brazil,
China, India, and Indonesia will require food production
fo increase 70% beyond 2011 levels. Indeed, per capita
demand for food products is increasing because the
economies in highly populated countries such as China
and India are growing. Additionally, there is an increasing
reliance on agriculture to provide not only food and fiber
for this growing population, but energy and renewable
materials such as plant-based packaging materials.

All this means that pressure to increase conversion of
land from natural land cover fo agriculture will continue
fo grow. At the same fime, levels of food security,
malnuftrition, and food emergencies are on the rise as
weather events and social and economic disruptions
reduce food availability. As a result, we are entering a
period of demand-driven agriculfure. This period will be
marked by increased food prices, periodic shortages,
market volatility, regional water scarcity, and the con-
version of fropical lands to agriculture to meet society’s
needs for food, clothing, and fuel. Land and water are

becoming scarce resources. Overlay these realities with
the potential effects of climate change on agriculfural
production and it is clear we are also entering a period of
uncertainty in agriculture.

Production areas may very well shiff, and indeed some
agriculture sectors have already begun this migration
due to scarce water resources and increasing regulatory
requirements regarding water use. Although many
stakeholders are discussing production practices—
organic versus conventional, smallholder versus large
corporations, genetic modification technology versus
natural breeding—the real challenge will be o minimize
land conversion. Effects on biological diversity can
be mitigated through efficient use of land, water, and
agricultural inputs. The use of degraded lands, improved
irmigation technology, proper use of inputs such as fertilizers,
and betfter management practices can increase yields
on existing cultivated areas. Balancing the use of land
and water with the need to conserve biological diversity
will be among the greatest challenges that confront
society.

Overall, the food price index of the Food and Agriculfure
Organization (FAO) increased 37% between May 2010
and April 2011, but cereals and grains have increased 69%
in the same period. Food security has quickly become a
dominant global concern. The global food production
system has become much more fragile because
intferruptions to supply due to weather or other factors



that reduce local production can have a global effect.
In 2010 wheat production was reduced by drought and
high temperatures in Russia, low temperatures in Ching,
and heavy rain in Canada, and drought in Brazil and
Argentina increased soybean and corn prices by 50%
(Giovis 2011).

Although some may argue that these reductions in
productionare temporary and thatagriculturalproduction
has always been subject to variations in weather, these
arguments fail to recognize contemporary supply
interruptions have a far greater effect on global food
availability. Global commodities are interdependent, and
food stocks are at historically low levels while demand
confinues to increase. In addition, these circumstances
have triggered changes in producing countries’ export
policies to ensure sufficient domestic supply. These policy
changes, which further tighten global markets, may
encourage production of a particular commodity in
a region where climate, soil, and water are insufficient
for sustained production. These choices may lead to
conversions of land cover and inefficient use of land
resources and inputs while alleviating local shortages of
food. Increasingly, protected areas and national parks
are being downsized or degazetted to make room
for agricultural and other economic uses (Mascia &
Pailler 2011). The Braziian Forest Code, which protects
the Amazon from deforestation, is cumently being
reconsidered by the Brazilian Congress to free up land for
soy and beef production.

Currently, Brazil and Indonesia account for roughly 50% of
carbon emissions from land use change. These emissions
result from the production of five commodities responsible
for the majority of conversion of natural land cover to
agriculture: palm oil, fimber, pulp and paper, soybeans,
and beef (California Environmental Associates 2010). The
concentration of land-use change in these two countries
offers significant opportunity because efforts can be
fightly focused and have significant positive outcomes if
successful.

The expansion of palm-oil production illustrates how
unrestrained expansion of cultivation can affect viability
of native species (extirpations have occurred due to
habitat loss) and release large amounts of greenhouse
gases. Since 2006, global production of palm oil has
increased 34.6%, from 37.3 million t to 50.3 million t. Most
of this expansion has occurred in Indonesia, through
extensive conversion of free and peat forest on the
islands of Sumatra and Borneo. During this period,
palm oil became the leading global edible oil, driven
primarily by increased consumption in India and China.
The industry’s production area in Indonesia expanded
from 4.3 million ha to 7.5 million ha between 1995 and
2011. Growth continues at a rate of roughly 300,000 ha/
year. The effects on tree and peat forests have been
dramatic, and even national parks, such as Tesso Nilo
National Park in Sumatra, have been planted with ol

palm, which has removed habitat for elephants (Elephas
maximus sumatrensis), tigers (Pan- thera tigris sumatrae),
and rhinoceroses (Dicerorhinos sumatrensis). Despite this
massive expansion and the current global economic
recession, prices for palm oil are at record high levels and
global available stocks are at historical lows, indicating
strong future demand.

There are alternative courses that the palm-oil industry
can fake to meet growing global demand without
converting natural land cover. Although palm oil is the
highest yielding edible oil crop on a per hectare basis
(yield per hectare is 10 times greater than the second-
most produced oil, soybean), there still are significant
opportunities to improve vyield, primarily through
improved management practices. The current average
yield in Indonesia is 3.8 t/ha, but when the average yield
is compared with the yields of some of the more efficient
individual producers, it is not unreasonable to estimate a
yield potential of 7.0 t/ha. Yields of 11.0 t/ha have been
reported from new hybrids. Palm oil can be produced
profitably on a wide range of soil types, and plantations
can be established on the alang-alang (Imperata
cylindrica) grasslands that regenerated after the forest
fires and extensive uncontrolled land clearing that took
place in the late 1990s. Just through planting on alang-
alang areas and improving yields, palm oil could provide
economic development benefits without the undesirable
ecological effects that have greatly tarnished this
commodity (Fairhurst & McLaughlin 2009).

©000000000000000000000000000000000000000000000000 ©

bk
The real issue is not about the

commodity being produced,
but rather how it is being
produced... related to land-use
planning, governance and law
enforcement, productivity, and
market drivers.”

©000000000000000000000000000000000000000000000000 ©

Palm oil can be a sustainable crop, have minimal effects
on biological diversity, sequester carbon, produce jobs,
and offer attractive financial returns. Nevertheless, the
industry and the governments of Indonesia have not
chosen to pursue policies that could improve the global
reputation of this key commodity. The case of palm
oil highlights many of the key agricultural effects and
challenges society faces and must address to limit effects
of the rising demand for agricultural products from a
growing and more affluent population.
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Among the key factors that have enabled the palm oil
industry to expand are lack of governance, enforcement,
and accountability of both local and national
governments. In Kalimantan, Indonesia, some 5.3 million
ha of concessions were granted to develop palm-oil
plantations, but of these concessions, only 900,000 ha
were actually planted. The development permits were
a mechanism to extract timber. Good governance
and law enforcement are essential to ensure rational
development policies.

Although agriculture will expand, it is possible to help
define the conditions under which this expansion will
occur. The palm-oil case suggests the real issue is not
about the commodity being produced, but rather how
it is being produced. There are key lessons from this
experience related to land-use planning, governance
and law enforcement, productivity, and market drivers.
Credible and effective land-use planning can guide
sustainable growth. Forexample, the Brazilian government
has developed and mapped the zones where the
Brazilian sugarcane industry can and cannot expand,
taking info considerafion agronomic, environmental,
and social criteria. These zones are reflected in federal
legislation and are tied to both public and private
lending policies (Embrapa 2009). Although the land-use
planning process may be cumbersome and difficult, it
offers a long-term path and clarity on land use for both
the nongovernmental organizations and industry.

©000000000000000000000000000000000000000000000000 ©

bk
Food companies are rapidly

becoming aware of the
importance of sustainability
of production of agricultural
commodities to their supply
chains.”

©000000000000000000000000000000000000000000000000 ©

The absence of governance and legal enforcement is
perhaps the greatest enabler of environmental change.
The absence of enforcement has been identified as a
key driver of extensive deforestation.

Crop yield (also) needs to be a key sustainability indicator.
Although there are trade-offs between yield, inputs, and
agricultural practices, many opportunities exist fo increase
yield through improved varieties, reduced waste, and
improved ferfilization practices, harvesting, and overall
crop management.

(For example) If the palm-oil industry were to adopt the
use of these high-yield hybrids for all future expansion
and were to use these same hybrids in their replanting
programs (if palm-oil plantations are not re- planted every
25 years, they become too tall to harvest), the amount
of land required to meet the growing demand would be
reduced substantially.

Productivity has huge effects on the efficient use of
lond and water, livelihoods, and financial viability.
Thus, productivity is critically important for smallholder
agriculture where livelihoods are strongly affected by
low vyields. Food companies are rapidly becoming
aware of the importance of sustainability of production
of agricultural commodities to their supply chains. To
establish production standards and industry practices,
they are actively participating in forums such as the
Roundtable for Sustainable Palm Oil, Roundtable on
Responsible Soy, Better Sugar Cane Initiative (Bonsucro),
Roundtable for Responsible Biofuels, and the Better Cotton
Initiative. Efforts are underway to create global standards
on beef production through the Global Roundtable for
Sustainable Beef. Many of the leading companies are also
analyzing their own environmental impacts and taking
measures to mifigate and reduce them. This requires
engaging companies in the supply chains to improve
environmental performance and understanding of the
issues and concerns present in the countries or regions
where they source their commodities. Although some
companies may be taking these actions to maintain or
improve their reputations, most are concerned about
availability of long-term supply. These market forces have
been helpful in encouraging producers to certify their
operations because sustainability is increasingly being
demanded by U.S. and European markets and customers.
Due to the highly variable nature of agricultural supply
chains and shiffing tfrade flows, sustainability of each
commodity needs to be evaluated separately. Given
the shift in trade flows and economic development in
countries such as Brazil, China, and India, sustainability
considerations need to become mainstream among
companies and consumers in these important markets to
achieve the required changes in production practices.
This will be a key challenge in the future.

This exfract was taken from Land, Food, and Biodiversity: DAVID W.
MCcLAUGHLIN, World Wildlife Fund, 1250 24th Street, Washington,
D.C. 20037, U.S.A., email david.mclaughlin@wwfus.org Published in
Conservation Biology, Volume 25, No. 6, 1117-1120 ©



The question “Why is Creativity Importante” is a very
sensible one for businesses, organisations and individuals
to ask. It is, however, a question to which the answer
can be rather elusive and unsatisfying, especially
to pragmatic individuals and organisations that are
dealing with the day-to-day readlities of practical,
business-oriented problem-solving. While it is frue that
creativity is a vital component of human activity that
enriches our society and our lives, industry sectors like
agriculture can at fimes have more pressing needs that
make it difficult to prioritise innovative thinking.

However, creativity is important to business — whether
banks, ship builders, fast-food restaurants or farmers —
because it is the means by which these organisations
find new and effective solutions to the new problems
that they face every day. Albert Einstein is reported to
have said that “we can't solve problems by using the
same kind of thinking we used when we created them”
and this captures the essence of the value of creativity
perfectly. A simple example is found with climate
change and carbon emissions. It is probably not
sufficient to address this problem merely by changing
from coal-fired power stations to clean-coal systems,
because that solution is still based on the same kind of
thinking that created the problem in the first place. The
only real solution to reducing our dependence on non-
renewable fuels is to find alternatives, not just to use less
of the same fuels.

The challenge in these situations is that creativity, and
creative problem-solving, is hard work! It's tempting to
believe, and some pundits encourage the view, that
all you need is a little brainstorming or some coloured
hats, and your problems will all be solved. However,
this fails to address the other factors that play a role in
creative problem-solving — the personal properties of
the individuals involved and the organisational climate,
fo name just two.

The ability fo be creative, and to find the novel solutions

needed to tackle the challenges we face in a sector
like agriculture, should be thought of as a habit. Like
other good habits, we need to understand what is
required, and we need to work on developing these
habits. The good news is that the science of creativity
has done a great deal of work on these questions.
There is an extensive body of knowledge about what
makes people, teams and organisations creative, and
how to turn this knowledge into practical outcomes.

An important starting point in that process is problem-
definition. A mistake we often make is that we identify
and solve, not the real problem, but only a symptom of
the real problem. This can happen because frequently
the symptom is more immediately visible, and may
even deliver a short-ferm result. However, this is like
taking aspirin for a toothache. There is no doubt that
the aspirin will make it hurt less, but it's clear that the
tooth is sfill decayed.

Agriculture currently faces a wide array of problems
and challenges, and more keep coming. These come
from a variety of sources, and may be, for example,
brought about by changes to government regulation,
changes to international markets, natural disasters,
new technology and more. What is clear is that, with
creativity, new solutions can be found to these new
problems. They may not be obvious — indeed, they
almost certainly won't be — but the science of creativity
has put us in a good position to find them. Like the
parcel delivery company UPS then, the solution to
reducing their fuel bill and carbon emissions may be
as simple — and effective — as programming their GPS
devices to avoid turning across fraffic. A few minutes
per day sitting idling at intersections may not seem a
lot for one van, but multiplied by their international fleet
becomes very significant. Similarly, a 5% reduction in
drag on your aircraft may not seem to matter much,
but when an international airline reduces their fuel bill
be 3 or 4% as a result of installing winglets — the turned-
up ends on aircraft wings — the savings can run into
millions of dollars, not fo mention a handy reduction in
carbon emissions.

Finding novel and effective solutions to the problems
faced in agriculture begins with understanding the
science of creativity — those personal properties,
processes and organisational factors that can either
stimulate, or inhibif, our ability to generate engage in
effective problem-solving.
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Field Trip Case Study

Lou and Betty Raiteri

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Quantifying the effects
of microbial additions to
sugarcane soils on crop
productivity.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Block pre-application (early in morning).

Trials were implemented in four major districts within the Australion sugarcane industry to identify and
objectively measure the effects of microbial additions under different sugarcane systems, climatic
conditions and soil types that may lead to the positive impacts of sugarcane growth, soil health, and
economic benefits. Each region was tasked with a specific trial relevant to growers in the region.

“

Reduced Nutrition Effect of different Accelerated trash Effect on parasitic

feedstocks breakdown populations
Treatment 1 100% Nutrition 100% Nutrition No Biology
(Control) (Control) (Control)
Treatment 2 100% Nutrition plus ~ 100% Nutrition + Biology @ 150 L/ha
Biology Mill Mud
Treatment 3 70% Nutrition 100% Nutrition + Biology @ 300 L/ha
Biology
Treatment 4 70% Nutrition + 100% Nutrition+  Trash + : NIL

Biology Mill Mud + Biology




The Proserpine trial was designed to investigate whether or not an available feedstock such as mill
mud, in conjunction with applied biology, could sustain higher populations of microbes and what
effects might be observed or expected. This trial was applied on Lou Raiteri’s farm in Proserpine on the
16th of September 2013.

1 1100% nutrition (160N, 114K, 18S) - Control

2 100% nutrition + mill mud banded at 100 t/ha
3 100% nutrition + biology applied at 180 I/ha
4 100% nutrition + mill mud + biology

Measurements involve:

* Yield, CCS, tonnes of sugar produces

* Profitability

e Changes in soil chemistry over time

* Changes in soil physical properties over time
* Changes in biological populations over time
* The effect of different feed-stocks on biology

Trials are funded under the SRA GGIP project
scheme.

Lui setting up applicator.

A big thanks to Lou and Betty Raiteri for S]/'a./

hosting the 2014 Project Catalyst Field Trip. Sugnar Research

Australia

Biology being loaded.
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Case Study 2

Gerry and Barbara Deguara, Eton

Gerry Deguara, Project Catalyst grower, Efon.

Trial objectives

e Assess the potential of mill mud banded at relatively
low application rates as a total seasonal nutrient
program in ratoon sugarcane

* Assess the potential of incorporating banded mill mud
applications at low rates as part of seasonal nutrient
program for sugarcane

e Compare sugarcane yields from mill mud based
seasonal nutrient programs with standard industry
endorsed ‘6 Easy Steps’ nutrient programs

Introduction

Mill mud is a by-product of the sugar milling process and
fraditionally applied at rates in excess of 150 wet tons /
ha. To address water quality issues in the Central cane
growing region mill mud is now banded at 50 tons/ha
with modified fruck applicators. The Deguara family have
developed a 3 row, fractor drawn mill mud applicator
which is capable applying mill mud at an application
rate of 50 ton/ha. With a GPS equipped tractor, mill
mud can be accurately applied between dual row
sugarcane (50cm apart) in a 2m row configuration.
The Deguara family have adopted controlled traffic
farming with all machinery set at 2m wheel centres.
Tilage operations have been reduced where possible
fo conserve organic carbon and improve soil health.

Reef Catchments Action
On The Ground Carbon
Australian Government Farm I ng Tria |

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Assessment of banded surface
applied mill mud as a component
of a seasonal nutrient program in
sugarcane.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Site Location: Eton
Coordinates: Lafitude -21.21733
Longitude
148.95261 (WGS 84)
Soil profile class: Marian
Aus Soil Classification: Brown Chromosol
Variety: KQ228
Crop Class: 1st ratoon

Incorporating mill mud info a seasonal nutrition program
is seen as a means to potentially reduce granular urea
inputs and optimise nutrient cycling through enhanced
soil health. Gerry traditionally applies a liquid Dunder
blend (potassium source) fortified with urea to provide
the crops nitrogen requirements.

Methods

Deep EC mapping patterns derived from a Veris 3100
soil survey and satellite yield ratio mapping were utilised
to assess paddock variability and select the most
appropriate bed to establish the trial (Figure 1).Four
years of satellite yield estimation data was transformed
into the yield ratio mapping surface using Mapinfo®
software. Yield estimation point data for the block was
converted into a vyield estimate ratfio by dividing the
actual value for each point by the site average of yield
data for those years where the cane class matched
Plant, 1st or 2nd ratoons.

The trial design incorporates 4 nutfrient treatment
programs with 3replications per treatment). Randomised
replicate plots are block length (370m) and 6 metres
wide (3 x 2m row spacing).

The trial paddock has had a history of mill mud
applications generally applied during the fallow phase
of crop cycles. Soil analysis validated high phosphorus
levels and indicated potassium requirements of 85 kg/



ha, sulphur levels were moderate with applications
requirements of 10 kg/ha. The four nutrient freatments
in the trial are designed fo assess the potential of

mill mud applied at low rates to mineralize sufficient
nifrogen to achieve comparable yields to a standard
‘6 Easy Steps’ nutrient program (Table 1).

Table 1: Detail of nutrient treatments and nutrients applied on a per hectare basis

Treatments Rate Total nutrients applied (kg/ha)
N P K S

1: Mill mud 50 tons/ha Mud 25 25 15 10
2: Mill mud plus Dunder based 50 tons/ha Mud 25 25 15 10
‘Liquid one shot’ (LOS)

2.9 m3LOS 138 78 12

Total T2 163 25 93 22
3: Mill mud +Urea 50 ton/ha Mud 25 25 15 10

293 kg/ha Urea 135

Total T3 160 25 15 10
4: ‘Six Easy Steps’- ‘Liquid one shot’ | 3.4 m3® LOS 161 92 14

The mill mud freatments were applied on the 13
November 2012 with the balance of the nutrients
applied on the 1T December 2012. The trial paddock
was irrigated on 3 occasions between the 19

November and 18 January 2013 with an average
application of 30mm/per irigation delivered via a
cenfre pivot.

Leaf sampling regimes from all plot replicates were
conducted on the 12 February 2013 and re- sampled
on the 4 April. BSES leaf sampling protocols were

followed with 30 leaves collected from 30m of row for
each replicate along the southern headland of the
trial. Leaf samples were refrigerated on site at 6° C and
oven dried at 60° C for 24 hours prior to dispatch to
BSES laboratories. On the 4 April soil biology samples
were extracted from two of the ‘6 Easy Steps’ replicate
strips (rows 8 and 32) and two of the Mill mud plus
LOS replicate strips (rows 11 and 29). Samples were
refrigerated on site and forwarded to T. Pattison (Senior
Nematologist, DAFF, South Johnston Research Centre)
for soil health analysis.

Figure 1. (a) Satellite yield ratio mapping layer showing selected location of trial (hatched area)
(b)Deep EC surface layer

Yield ratio
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Results and discussion
Cane on this site was harvested on October 11 2013.

Discussion Points

* As expected, due to insufficient Nitrogen needed
to maintain satisfactory plant growth, the cane and
sugaryield for freatment T1 (mud only) is significantly
lower than other freatments on this site. However it is
worth notfing that T1 cane and sugar yields are similar
to the regional average.

e Continuation of the mud only application (T1) will
determine what (if any) impact on vyield from the
availability of residual Nitrogen from the previous
mud application.

Mill mud spreader.

* Cane and sugar yields for freatments T2, T3 and T4
are significantly higher than the region average.

* Resultstodateindicatereducingnitrogenapplications Results
in association with alternative nutrient sources (T3 Soil and Leaf analysis
and T4) has no impact on cane and sugar yields when
compared fo the industry standard application (T2). Deguara site: comparisons of soil %0C levels
1.6

e Leaf N% results across all freatments in April were
marginally below the accepted industry threshold.

Ll o
* Treatment T4 provides a marginally higher return to g N B | '
the grower than other treatments. 3 E‘i _
* Soil organic carbon levels at the site will continue to 0.5 S
be monitored to identify trends. “TH B B B
D — T— — S— — — — —
Ti FE T2 T2 T3 T3 T T4

e Failure to reduce Nitrogen application when used in
conjunction with alternative nutrient sources has the
potential to reduce water quality, increase Nitrous
Oxide emissions and enhance the vigour of weeds.

14

2012 2012 2013 2013 2012 2013 2012 2013
Treatment and Year

Figure 2 - Deguara site Average %0C (2012 and 2013)

Deguara site Avg 3rd leaf N% April 2013
2
1.35
19
185 +
18 S
% 1.75
- 1T+ : = —— Ay N%
L& 0—0'/ == == Thieshold %
L
L5
1.5 T
. T 12 3 T4
Project Catalyst farm visit to David Cox’s farm Treatment

in Ayr.
Figure 3 -Deguara site 3rd leaf N% analysis.
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Figure 4 - Deguara site Cane yields (fonnes/ha)
showing the average achieved per treatment and
the spread between replicates (min to max).
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Figure 5 - Deguara site Sugar yield (t/ha) - showing
the average achieved per freatment and the spread
between replicates (min to max)
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Case Study 3

Werner family, Septimus

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Assessment of sub-surface applied
mill mud as a component of a
seasonal nutrient program in
sugarcane

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Site Location: Septimus
Coordinates: Latitude -21.23503
Longitude 148.77019 (WGS 84)
Soil profile class: Gargett
Aus Soil Classification: Yellow-gleyed podzolic soil

Reef Catchments Action
On The Ground Carbon
Australian Government Farm I ng Tria |

Dennis Werner, John Hughes and John Werner.

Soil profile class: Dunwold Aus Soil Classification: Grey Sodosol

Variety: KQ228 Crop Class: 1st ratoon

Trial objectives

* Assess the potential of incorporating banded mill mud
applications at low rates as part of seasonal nutrient
program for sugarcane

e Assess the potential for mill mud fo supply organic
nitrogen and other macronutrients while reducing
granular nitrogen inputs

Introduction

The study site paddock of 3.04 hectares has been under
sugarcane production for approximately 20 years. The
block was planted to the variety KQ228 in August 2010.
The plant cane crop was harvested in August 2011 and
the 1st ratoon crop was harvested on the 28 June 2012.
Mill mud is a by-product of the sugar miling process
and fraditionally applied at rates in excess of 150 wet
tons /ha. To address water quality issues in the Central
cane growing region mill mud is now banded at 50 tons/
ha with modified fruck applicators. The Werner family
have developed a single row mill mud applicator with
the capacity to sub-surface band apply the product
af reduced rates of 30 ton/ha. Sub-surface application
banded on either side of the stool would mitigate
potential loss through run-off. In addition sub-surface
placement of the product would facilitate nutrient
cycling of nutrients through beneficial soil organisms.
The growers were considering the option of applying

banded mill mud as a component of an annual nutrient
program for sugarcane. The anficipation is fo improve
nifrogen (N) use efficiency through confrolled release
of N through mineralisation via the mill mud application
with a corresponding reduction of granular urea inputs.

Methods

To determine the variability in crop growth of the ftrial
block, four years of satellite yield estimation data was
fransformed info a yield ratio mapping surface using
Mapinfo® software. Yield esfimation point data for
the block was converted into a yield estimate ratio
by dividing the actual value for each point by the site
average of yield data for those years where the cane
class matched Plant, 1st or 2nd ratoons. Patterns in the
yield ratio map enabled the positioning of the trial area
within the block in where there was the least variability in
crop growth (Figure 1).

The ftrial design incorporated two nutrient tfreatments
with 4 replications. Randomised treatment strips are
block length and 6 x 1.8m rows wide. The mill mud was
applied on the 15 November 2012 with the balance
of the nutrients applied as a granular side-dressing on
the 22 November. The granular side-dressing on the
conventional nutrient treatment was applied on the 20
November 2012. Table 1 summarises the application of
nutrients to each treatment.



Table 1: Breakdown of nutrients applied with the mill mud nutrient program and the conventional granular fertilizer

program

Treatments Rate (kg/ha) | Total nutrients applied (kg/ha)
N P K S

T1: Mill mud program 32,700 25 25 15 10
Mlll mud k?anded plus Granular 480 129 0 36 12
side-dressing
(N-26.95%, K-17.9%, S-2.4%)

Total T1 154 25 101 22
T2: Conventional program 750 158 23 128 45
Granular side-dressing
(N-21%, P-3%, K-17%, S-6%)

The block was irrigated with 40mm on the 28 November.
Leaf sampling of treatment replicates was conducted
onthe 12February 2013 andthe 4 April2013respectively.
BSES leaf sampling profocols

were followed with 30 leaf samples from each strip
extracted from the 2nd and 4th row of the plot. Leaf
samples were refrigerated at 4° Cenfigrade prior
to being oven dried at 60° Centigrade for 48 hours.
Samples were forwarded to BSES for analysis.

Figure 1 - Satellite yield ratio mapping layer showing location of trial in section of paddock with the least

variability in crop growth

'-_ -{' 1\— — il mtie
i *l f} ) I!‘:;_-lu
5 A ol I i 0.8- 10
. = R
=z
RN=
- 4




\
%"\\ Project

Catalyst

Results and discussion

Cane on the trial site was harvested on July 30 2013.

Discussion Points

e Cane and sugar yields for both treatments are
significantly higher than the region average.

e There is no difference in cane and sugar yields
between treatments.

* Resultsto dateindicatereducing nifrogen applications
in association with alternative nutrient sources (T1) has
no impact on cane and sugar yields when compared
to the industry standard application (12).

e There has been a small increase in %OC levels in T1
soils between 2012 and 2013.

 Soil organic carbon levels at the site will contfinue to
be monitored to identify trends.

e Failure to reduce Nitrogen application when used
in conjunction with alternative nutrient sources has
the potential to reduce water quality, increase Nifrous
Oxide emissions and enhance the vigour of weeds.

Resulis

Soil analysis

Werner site 1: comparisons of soil %0C |evels
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Figure 2 - Werner site 1 Average %OC (2012 and 2013)
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Figure 3 — Werner site 1 - Leaf N% analyses

Harvest Results — July 30 2013

Werner site 1: Cane Yields [Tonnes/ha)

i | |
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B

Figure 4 - Werner site 1 Cane yields (fonnes/ha) -
showing the average achieved per treatment and

the spread between replicates (min to max)

‘Werner site 1: Tonnes Sugar/ha

Sisgar vield {teanes/ha)

Figure 5 - Werner site 1 Sugar yield (t/ha) - showing
the average achieved per treatment and the spread

between replicates (min to max)



Case Study 4

Gerry Deguara - Exploring the Benefits of Extended Fallows

Gerry Deguara and family from Efon North, sandy creek
catchment consider that extending the current fallow
length in the sugar cane crop cycle may lead to benefits
fo soil health and subsequent cane yields. With results
of improved plant cane yield of 30% and first ratoon of
8% attained in a previous extended fallow frial by Plane
Creek Sustainable Farmers group, Gerry hopes to gain
similar improvements. Results from the Sugar Yield Decline
Joint Venture also highlighted that extending the fallow
length to include a 5 year pasture phase gave improved
soil health and cane yield benefits. However, a pasture
phase is not suitable during a sugar cane crop cycle due
to management and financial constraints. Gerry seeks to
improve the economics of extending his fallow by growing
cash grain crops.

Qerry Deguara and Natalie Fiocco (Farmacist)
In chickpea strip planted 31/05/13

_ Chickpea Harvest data
yield (t) | t/ha
Replicate 1 0.826 | 1.05
Replicate 2 0.74 | 1.25
Replicate 3 1.12 | 1.42
Total 2.686 | 1.24

Results so far:

The soybean crop harvested May
2013 yielded 2.5t/ha for the whole
5.7 ha paddock. The chickpea
crop averaged 1.24t/ha across the
3replicates.

The ftrial site had soybean planted across the whole paddock in December
2012. That soybean crop was then harvested in May 2013, then a strip trial
was setup and chickpea was planted in strips strait back into the soybean  Soybean crop planted November 2013
beds. Sugar cane was planted in the remaining strips in August 2013. The
chickpeas were harvested in October 2013 and soybean replanted into the
same beds in November 2013. In 2014 the soybean strips plan to be harvested
and replanted to sugar cane.

-
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Organic carbon

Development of a UV absorbance test for monitoring soil humic substances

Dr Pamela Pittaway

Senior Research Fellow, National Centre for Engineering in Agriculture, University of Southern Queensland

The decline in the concenfration of organic carbon
in cropping soils on the Darling Downs over the last 50
years is associated with a decline in soil structure and
in soil fertility. In North Queensland, organic carbon
levels have also declined, but a consistent relationship
between sugar cane yield decline and soil organic
carbon has not been conclusively established. Soil
organic carbon includes rapidly recycled green
plant residues, along with tougher, more resilient
plant residues which over time, become soil humus.
Distinguishing between these different forms until
now has been costly, requiring expensive laboratory
instfruments.

Experience with aquatic humic substances and
compost extracts indicates microbially processed
compounds that have undergone humification,

strongly absorb ultraviolet (UV) light at a wavelength
of 253.7 nm. We have adapted this method for soil
exiracts, to determine if this test can be used fo
indicate the health status of sugar cane soils. Results
from air-dried soil samples provided by growers
attending a workshop in Mackay indicate grassy
headlands that have not been cultivated have the
highest concentration of dissolved organic carbon
(DOC), with the highest proportion of humified
organic carbon (Table 1: UV absorbance and SUVA,
calculated by dividing UV absorbance by DOC). The
UV field method only detects UV absorbance (pink
shaded column), but can be undertaken on freshly
collected soil samples under field conditions. The
equipment needed to undertake UV field testing is in
photo 1.

Soil type Dissolved SUVA % oven-

UV 25371m Ore C L/ d

abs. units £ (mg/L/m) - dry Table 1: Summary table of UV lab

(mg/L) moisture : ry fable o a
Baumann chicken 1.31 5.5 24.2 2 meihoq results for ,MOquy and
manure paddock Burdekin grower soil samples.
giﬁtzgﬁ:c bananas 8 64 48.4 ! Field UV method data s restricted
Hunter slashed 4.22 6.3 67.2 17 fo the .UV absorbance  data
headlands (shaded in red).
River silt Burdekin 2.08 4.9 43.1 2 Both the grassy headland soils
that had not been cultivated

Ahern riverbank 50 2.48 6.3 38.6 4 had the highest air-dry moisture
yr cane, millmud 2011 content, highest UV absorbance
Ahern org pumpkin 234 6.2 37.6 2 and the highest proportion
millmud 2012 of the totfal dissolved organic
Attard Nth Eton 1.51 7.6 20.0 1 carbon (DOC) that was humified
3151-2-1-3 (Specific UV absorbance or
Attard Eton 2.10 7.3 28.8 3 SUVA, calculated by dividing UV
3151-2-1-2 ** absorbance by the DOC).
Attard Nth grass 3.10 7.9 39.3 5
3079-7-2 **
Attard Nth Eton 1.28 4.3 29.8 1
3151-2-1-4

** Asterisks are soils treated for 5 years with fish, seaweed and molasses



Figure 1: Components of the field
UV method testing kit. From front
left to right, 47 mm diameter, 45
um glass fibre filter paper discs,
40 mL measuring cup, 47 mm
filter disc holder, one teaspoon
measure, one capped plastic
container for shaking the solution,
one 60 mL syringe for forcing the
liquid through the filter, and a
sealed plastic bag for pulverising
the soil sample. Portable UV
spectrophotometer is at the rear.

Biography
Dr Pamela Plttaway

Qulifications:
Ph. D. Botany/Agriculture, La Trobe University, Melbourne Victoria
1978 B. Sc. (Botany/Zoology) Hons, Botany La Trobe University

During her PhD candidature Pam investigated the influence of soil
type and climate on eucalyptus dieback associated with the soilborne
disease Phytophthora cinnamomi. Postdoctoral research at the Waite
Institute Adelaide University on the susceptibility of wheat to root disease further stimulated her interest
in plant, soil and microbial interactions. Lecturing in Infroductory Entomology, Microbiology and
Infegrated Pest Management at Roseworthy (SA) and Gatton (Qld) Agricultural Colleges expanded
Pam’s interest in interdisciplinary scholarship and research. Since joining the NCEA in 1997, Pam has
collaborated with engineers and primary producers on alternative strategies for managing agricultfural
organic waste, and with water resource managers on the impact of aquatic humic substances on
artificial monolayers and water quality. Pam has extended her research on aquatic humic substances
to develop a test for soil humic substances, as an index of soil health.

Key research areas include

. Soil health and thermophilic composting
. Biology of natural aquatic microlayers
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In support

Project Catalyst 2008 - 2014

2014 marks the milestone 5-year anniversary of Project Catalyst.
Much has been achieved thanks to the unique partnerships and
networks the project has helped establish.

To date, Project Catalyst growers have provided
major water quality benefits to the Great
Barrier Reef through significantly improved farm
practices. Over the five years of the project (2008 -
2014) the following reduction of chemical, nutrient
and sediment runoff from farms into freshwater
tributaries and estuaries which connect to the
Great Barrier Reef basin have been recorded:

* Reduction of particulate nitrogen by 25 tonnes
per annum

* Reduction of particulate phosphorus by 12
tonnes per annum

* Reduction of dissolved inorganic nitrogen
by 22 tonnes per annum

* Reduction of filterable reactive phosphorus
by 4 tonnes per annum

* Reduction of pesticides leaving the farm
by 190 kg per annum

This year, Project Catalyst partners and
sponsors revisit their involvement in the
project and reflect on the importance
of innovation for the sustained future
of the agricultural sector.

Thank you and congratulations to all growers,
partners, sponsors and collaborators who have
been involved in Project Catalyst - your support
and participation are what continues to drive the
project’'s success and significant achievements
to date.




Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

At Coca-Cola, agricultural products are ingredients in
almost all of ourbeverages, so the health of our business
depends on a healthy agricultural supply chain.
While we don't have direct control over agricultural
practices, we do have an opportunity to encourage
and promote innovation to develop more sustainable
practices throughout our supply chain. This opportunity
includes working with many valued partners around
the globe. In Australia we are proud to partner with
and support the Project Catalyst growers, WWF, Reef
Catchments, NQ Dry Tropics and Terrain.

Agriculture is at the heart of the sustainability challenge.
Inaneramarkedbyscarcerresources, greaterdemand,
and price volatility, water, food and energy demands
increasingly intersect with business, communities and
farmers. A healthy agricultural supply chain is essential
to the future well-being of the communities in which
we operate and is critical to the future success of our
business.

Sustainability and social responsibility are not public
relations initiatives, or compliance check-offs, or nice-
to-dos.

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

Climate change and land-based pollution are
significant threats to the Great Barrier Reef.

While Project Catalyst cannot directly influence the risk
posed by climate change, it can assist in minimising

Rob Cairns WWF. Catalyst grower David Morselli
(Ingham) and Michelle Allen, Coca-Cola.

land-based pollution by reducing water quality
stressors, helping to ensure the Reef has the greatest
possible resilience to adapt to increased temperatures
from Climate change. At Coca-Cola we saw a clear
opportunity to work with like-minded local growers to
support them in addressing the issue of poor water
quality emanating fromfarmingin the GBR catchments.

With an initial grant from The Coca-Cola Foundation,
Reef Catchments, and WWF launched the pioneering
partnership which became known as Project Catalyst.
The overall aim of Project Catalyst was to foster farmer
innovation fo create sustainable solutions for the
community of Australian sugarcane farmers and the
Great Barrier Reef.

Importantly, the innovation is grower led, so growers
are instrumental in developing sustainable techniques
that will form the best practice of tomorrow and help
improve profitability and productivity. The precision
agriculture methods being used under Project Catalyst
are tested, scalable and paving the way for the best
practice of fomorrow.

We look forward to continuing this groundbreaking
partnership for the good of the sugar cane industry
and sugar cane communifies in Australia and the
preservation of one of our nation’s greatest natural
freasures, the Great Barrier Reef.

Michelle Allen,
The Coca-Cola
Foundation

Thhe Ctslly Toundiation
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Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

Queensland’s Great Barrier Reef is the world’s largest
coral reef system, home to thousands of unique
species including six of the world’s seven species of
threatened marine fturtles. The Reef is recognised
globally as a World Heritage natural site of outstanding
universal value.

The Great Barrier Reef faces challenges from
climate change, over-fishing, shipping and coastal
infrastructure, but one of the greatest threats today
is agricultural pollution. WWEF-Australia is working with
others on innovation and to promote wider adoption
of sustainable agricultural practices by the sugarcane
industry that can improve water quality and help save
the Reef.

Innovation is the key and all practices ultimately must
prove to be good for farmers and good for the Reef.

WWE-Australia has been a partner in project Catalyst
since day one and is working with others to frial
innovative practices and improve the sustainability of
sugar production af the grower level. Project Catalyst
brings together sugarcane growers, natural resource
management groups, WWF and The Coca-Cola
Foundation — who all share an interest in sustainable
sugar production and protecting the Great Barrier
Reef.

Project Catalyst provides funding, technical advice
and extension support to sugarcane farmers who are
trialling more sustainable agricultural practices.

WWE-Australia CEO Dermot O’Gormoﬁ.

Most importantly, the project has helped farmers find
new ways fo reduce pollution while also improving
their business.

Project Catalyst farmers have found new ways to use
less fertiliser and herbicides, while maintaining or even
improving their profitability and vyields. The result is
higher economic returns and better water quality on
the Reef.

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

WWE realises that no one person or organisation can
solve this problem by themselves. We need to work
together like never before and Project Catalyst has
shown the value and power of a diverse group of
stakeholders working tfogether on issues of common
interest and concern.

Dermot O'Gorman, CEO of WWF-Australia, believes
that Project Catalyst is making a real difference.

"Project Catalyst shows thatitis possible to dramatically
reduce the impact from land-based pollution while
maintaining a viable agricultural sector,” Mr O’Gorman
said.




Reef Catchments has been involved in Project
Catalyst since it first began five years ago.

Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

At Reef Catchments we view innovation as the key
to driving improvements that benefit both business
and our environment. Both are critically important —
when achieved, this balance will underpin a vibrant
economy, sustainable industries and a healthy
population.

It's not environment at the expense of economics, and
not economics at the expense of the environment.
Innovation is about finding ways to achieve outcomes
for allinvolved, essentially challenging our thinking and
our practices to learn how to do what we do, better -
more effectively, productively and sustainably.

Reef Catchments’ role and responsibility each year
and over many years is to coordinate, integrate and
align efforts to sustainably manage natural resources
at the landscape level. We partner with our local
landholders and community to harness the knowledge,
enthusiasm and resources of those who are on-the-
ground everyday.

We understand whenit comestoimproving agricultural
practices, growers are the real drivers of change
and opportunity. We provide the landholders in the
Mackay and Whitsunday region with the tools and
expertise they need to manage both their business and
the natural resources we all rely on. Natural resources
are crucial to our region’s character and constitute a
large part of our identity and what it is to be a local
resident — NRM affects the whole community.

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

Project Catalyst supports and celebrates the work of
forward-thinking Australion cane farmers who are at
the fore of truly innovative practice that also protect
our region’s natural assets for the future.

The actions to date of the landholders involved in
Project Catalyst have directly improved water quality
to the iconic Great Barrier Reef, while also helping
increase farm productivity and profitability.

Reef Catchments provide both financial and technical
support to these farmers who are leading the way in
the adoption of cutting-edge farm management -
essentially, learning to do more with less.

Project Catalyst is a unique partnership that connects
sugar producers with leading organisations nationally
and globally to break new ground in sustainable
agriculture and Reef Catchments is proud to continue
to be a part of that.

2
v
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NQ Dry Tropics
Project Catalyst Partner

Scott Crawford, CEO

Colleen James, Program Coordinator Sustainable Agriculture

Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

NQ Dry Tropics works closely with land managers in
the Burdekin Dry Tropics region to encourage best
management practices for water quality, production
and environmental outcomes.

As the leading natfural resource management
body for the region, NQ Dry Tropics places a very
high importance on innovation to the future of the
agriculture sector.

The company's Sustainable Agriculture innovations
program addresses this issue, providing innovative
farmers with opportunities to frial their practice ideas
with the assistance of technical experts.

NQ Dry Tropics Sustainable Agriculture projects have
contributed to a significant shift in management
practices across the region’'s agriculture sector.
Focusing on the reduction of nutrient, sediment and
pesticide losses off farm, NQ Dry Tropics, partners and
industry have achieved significant resulfs in reducing
the impacts of agriculture on the Great Barrier Reef.
These outcomes wouldn't have been possible without
the commitment of project partner Farmacist.

To continue these achievements, the innovations
program provides the opportunity to identify and
investigate potential practices which contribute to
these outcomes while also addressing economic and
environmental challenges.

“With a thriving cane industry and more
than 650 canegrowers in the region,
NQ Dry Tropics sees innovation as key to
enabling large scale, high impact, positive
change.”

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

NQ Dry Tropics has been working with farmers to better
manage their natural resources for more than 10 years.
Project Catalyst provides a valuable opportunity to
confribute further to the promotion of better practices
for environmental, water quality and production
outcomes.

There are many forward thinking farmers in the Burdekin
Dry Tropics agriculture industry who actively frial new
and innovative practices. Project Catalyst offers these
innovators the opportunity to work with technical
experts, collaborate with like minded farmers, share
ideas and experiences and, most importantly, affect
change.

The project not only fosters local collaboration, but
provides the opportunity for pioneering farmers from
other regions to share ideas and experiences with
innovation on their farm.

NQ Dry Tropics sees landholder access to technical
advice and guidance as a major benefit to our
organisation’sinvolvement in Project Catalyst, allowing
trials fo be a measured and replicated in order to drive
innovation beyond individual farms. This benefits the
entire industry.

Overall, Project Catalyst has the potential to drive
industry-scale changes through trialed and proven
practices. This is critical to the health of the Great
Barrier Reef and the cane industry as a whole.

& DRY TROPICS



An automatic water sampling set up on a cane
farm in the Herbert.

Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

Agriculture in the Wet Tropics is an essential part of
our economy and lifestyle. However, there are many
challenges facing agriculture in the far north, including
rising input and transport costs, pervasive tropical pests
and weeds and for some industries diminishing return
on investment. In addition, science shows that many
agricultural practices are having detrimental effects
on our soil and stream health, as well as the condition
and resilience of the Great Barrier Reef. Farmers are
increasingly called upon to minimise these impacts.

These challenges to both our food and fibre production
as well as the health and resilience of our natural
systems will be further compounded with the impacts
of climate change. Things are not going to get easier.

Mainstream industry is constantly improving current
practices to increase efficiency and productivity, as
well as reduce impacts on our natural resource base.
Alongside this, some farmers are trying new, innovative
approaches, that may offer radical solutions to
increasingly thorny problems. The immense challenges
that farmers will face in the coming decades may
require some fundamental changes in the way we
go about the business of managing land for the
production of food and fibre as well as the wellbeing
of our ecosystems. Supporting real innovation in
agriculture is therefore essential to ensure a resilient
and healthy future landscape in this region.

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

B Terrain NRM

=% Project Catalyst Partner

Michael Waring

Carole Sweatman, CEO

Michael Waring, Precision Planning Coordinator (PC)

" Fundamental changes (may be)
required in the way we go about the
business of managing land for the
production of food and fibre.”

Terrain recognises the important role that regional NRM
bodies should play in supporting farmer-led innovation.
Our current 5-year Strategic Plan highlights the
emphasis Terrain will place on supporting innovation
aimed at decreasing the impact of agriculture on
the water, soil and biodiversity assets of our region,
while maintaining, and where possible enhancing,
productivity. Our broad Innovation Program focuses
on working with a wide range of industries in the
region to help progress a promising idea through the
key stages of the innovation cycle — from invention,
through testing, verifying, extending to early adopters
and finally integration of successful innovations into
mainstream practice.

Terrain has a range of mechanisms for supporting
innovation in the region, including through regional
base level funding from the Australion Government
and the Australian Government Reef Water Quality
Project (formerly Reef Rescue).

Project Catalyst aligns extremely well with Terrain’s
broader innovation program, value adding to our
other innovation efforts. Importantly, it enables us to
provide agronomic, technical and scientific support
to a selection of inspiring cane farmers in the region
who are ftrialing fruly innovative practices that have
the potential to result in improved reef water quality
outcomes. The project also provides a fantastic
foundation for inter- and cross-regional partnerships
and informatfion exchange. Farmers, families,
communities and the Great Barrier Reef all stand to
benefit from these initiatives.

lerrain

NATURAL RESOURCE MANAGEMENT
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Bayer CropScience ?

Project Catalyst Major Sponsor

Jacqueline Applegate, Chair, Bayer Group Australia & NZ

Tim Murphy, Territory Sales Manager

Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

Bayer is research-based enterprise with core
competencies in healthcare, agriculture and high-
tech materials. As an inventor company, our products
and services improve the quality of life for people,
plants and animals.

Bayer CropScience, the agriculture subgroup of
Bayer, offers leading brands and expertise in seeds
and plant biotechnology, crop protection and non-
agricultural pest control. We work together with
growers and partners along the entire food chain to
improve efficiency and profitability in our challenging
environment.

Our spirit of innovation means we don’t stop searching
for better solutions that help increase yields, strengthen
crop resilience and improve food quality on an ever-
decreasing amount of arable land. This great tradition
is also our commitment to the future — entirely in line
with our mission: Science For A Better Life.

Innovation is a key way to address sustainability and
food challenges that exist at the beginning of the third
millennium so it's imperative that the sugar industry
to looks to new and innovative ways of production.
While we at Bayer have always been proud of the
performance of our products, our greatest pride
comes from working and learning with growers so
that, together, we can boost the productivity and
sustainability of the sugar industry.

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

Bayer CropScience works with forward-thinking and
progressive growers who look to the future.

“We know that these growers are not
content with yesterday’s solutions.”

Tim Murphy
Territory Sales Manager

Tim Murphy from Bayer CropScience
Crowely and Rob Sluggett (Farmacist

(right) with Tony

Jon a Project
Catalyst soybean block near Mackay. !

They are constantly searching for the next step, the
next innovation, the next fechnological advancement
—and the team at Bayer shares this passion.

Bayer CropScience is proud to partner with the Project
Catalyst Group which consists of some of the most
innovative growers in the Australian sugar industry.
Already benefits have been seen by both Bayer and
growers from the partnership.

For Bayer, we've had the privilege of working with
growers who are concerned about current production
techniques and who are looking for ways to change.
Examples range from growers who are looking for a
more effective way of controlling perennial grasses in
crops with new highly effective herbicides, fto those
wanting to learn more about the increased accuracy
in the application of Confidor® Guard to cane blocks.

Over the years Bayer CropScience has worked with
growers from Project Catalyst and we have assisted
many growers in changing current practices to new
innovative techniques that have provided solutions to
their problems.

11
Our greatest pride comes from

working and learning with growers
so that, together, we can boost the
productivity and sustainability of
the sugar industry.”




John McGillivray
Agri Services Business Manager

Precision application.

Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

Productivity enhancements through sustainable
practices is essential for the future of the sugarcane
industry and its stakeholders.

Innovation suggests finding better ways of doing things.
Wilmar is intimately associated with production and
processing of sugar.

There are significant benefits for us and our stakeholders,
of finding better and sustainable methods of producing
and processing sugar and of raising productivity of the
industry as a whole.

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

Wilmar is a vertfically integrated sugar business,
operating along the length of the supply chain.

The global market redlities are increasingly demanding
higher standards of stewardship in agricultural
supply chains. We embrace those challenges and
responsibilities

Project Catalyst seeks to bring together stakeholders
who share interests in sugar production and

environmental sustainability. Wilmar seeks to conftribute
and learn from its involvement with Project Catalyst
and fulfil its responsibilities as a significant player in the
Australian sugar industry.

GPS Tracking.

LN
wilmar
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Project Catalyst Major Sponsor

Mike Mack, CEO

Peter Arkle, Head of Corporate Affairs - Australasia

Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

With strong demand growth for Australian sugar
around the world, and a growing focus on agricultural
sustainability including under BONSUCRO, innovation
will be crucial in allowing Australian growers to capture
emerging opportunities and to prosper in the years
ahead.

Syngenta is a global leader in grower-focused
innovation, investing over US$1.4billion in agricultural
research and development annually. In Australia,
we are focused on leveraging the best of our global
biotechnology and crop protection innovations to
deliver crop solutions that enable growers to beftter
manage risk, improve farm productivity and to realise
their crop’s potential.

Building on a strong portfolio of cane solutionsincluding
GRAMOXONE, DUAL GOLD, GESAPRIM, KRISMAT and
MODDUS, we are excited to be launching new and
innovative herbicide chemistry info the Australian
market in the near future, that will offer Australian
canegrowers new control options.

Innovation, and a deep commitment to product
stewardship and sustainability will be essenfial in
ensuring the future success of the Australian cane
industry.  Syngenta looks forward to partnering with
growers, including through Project Catalyst, to help
realise the exciting opportunities that await this great
sector of Australian agriculture.

Peter
Arkle,
Syngenta

Project Catalyst farmer Tony Bugeja (left) with Chris
Dench, Belinda Biling (Reef Catchments) and
Sarah Iddles (Syngenta).

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

Syngenta has recently come on-board as a Project
Catalyst partner, and we are fruly excited about the
opportunities that await.

We are proud to be a global leader in grower-
focused innovation — however we also recognise that
innovation only matters when it is taken up on-farm to
drive productivity, enhance sustainability and improve
grower returns.

Project Catalyst brings together leading growers, with
the support of a wider network of like-minded partners,
to encourage innovation to enhance water quality in
GBR catchments, while also encouraging efficient,
productive and profitable farming. It is this triple
bottom line approach that makes Catalyst unique.

We have recently outlined our commitment to driving
sustainable agriculture globally through the Good
Growth Plan. The Good Growth Plan incorporates six
commitments, outlining how we, with the support of
partners, will drive sustainable agriculture and help
address crifical challenge the world faces in feeding a
growing population through to 2020.

We look forward to exploring how our partnership
with Project Catalyst can align with the wider goals
of the Good Growth Plan. It is through initiatives such
as Project Catalyst, and the Good Growth Plan, that
we can demonstrate the sustainability of modern
agriculture, secure our social licence, and readlise the
market opportunities that will await growers in the

years ahead.
syngenta.



Why are you interested in innovation in
agriculture & how important do you believe
innovation is for the future of this sector?

Farmacist is an agricultural consulting company that
specialises in developing and extending innovation
to our agricultural clients. Innovation is essential to
the confinued success of all industries, including
agriculture.

For the sugarcane industry to remain viable innovation
in production techniques to improve vyield, reduce
costs and improve environmental sustainability is
essential. Innovation requires investment in R&D and
investment in the human resources of the industry ie
the “growers” to help bring their ideas and skills to
develop innovative practices.

Farmacist is proud to work with Project Catalyst and
innovative sugar industry growers. Our business seeks
to encourage and foster knowledge sharing between
our dedicated staff and the many innovative and
like minded growers that contribute to the success of
Project Catalyst.

Why have you chosen to be involved in Project
Catalyst and what benefits do you perceive?

ity

Evan Shannon

Jayson Dowie

Robert Sluggett

Farmacist

Project Catalyst Partner

John Markley , Project Manager

Farmacist is proud to play a role in Project Catalyst,

working with innovative growers trialing and
evaluating new technologies for farming sugarcane.

The benefits of the project are many - Project Catalyst
provides fremendous opportunities for growers from
different regions throughout the sugar industry to
communicate and share ideas. It also brings into the
mix key researchers, key consumers of sugar such as
Coca Cola, environmental groups such as WWF and
the supporting NRM bodies to genuinely share ideas
and developed shared visions.

Together, the participants of Project Catalyst
have formed a common bond to improve the
environmental footprint that sugar cane production
has on freshwater quality and the subsequent impact
on the Great Barrier Reef.

Project Catalyst has achieved some valuable
outcomes — numerous new farming techniques have
been evaluated and proven for adoption amongst
the wider industry, inputs of environmentally sensitive
herbicides and fertilisers has been reduced and
a greater appreciation of the impact of farming
practices on the environment and in particular the
Great Barrier Reef has been a learning experience
for all involved.

John Markley

! Innovation is essential to
the continued success of

all industries, including

agriculture.”

Tony Crowley Natalie Fiocco
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The viability of innovation

Economic support to Project Catalyst

Megan Star

Manager Strategic Projects, Department of Agriculture, Fisheries and Forestry (Economics)

Project Catalyst aims to reduce the environmental footprint that sugarcane production has on freshwater
quality and the Great Barrier Reef. To do this, Project Catalyst focuses on the adoption of cutting edge
practices in the sugar industry. To achieve water quality improvements, these culting edge practices
focus on soil health, farm production efficiency and precision planning.

What is economics?

Economics is pivotal to understanding sustainability,
business viability and explores the tfrade-offs between
making different decisions, using a dollar value.
Growers in Project Catalyst are making decisions that
alter their management practices, farm equipment,
business performance, and ultimately their viability.
Economic analysis develops their understanding
of how much their innovation or technology may
affect their business performance and long term
sustainability.

Why is economics important?

Economicsis animportant aspect for growers, natural
resource management bodies, industry organisations
and government organisations as it allows an
understanding of the relevant costs and benefits of
an action at a farm level, industry level, and policy
level.

To ensure the long term sustainability of the individual
farmers and the sugar industry long term profitability
and economic viability is critical. Completing an
economic analysis with growers allows them to
understand if their Project Catalyst innovation or
technology improves their profitability, business
resilience and subsequent managementimplications.
It is this information that often results in growers further
innovating, adjusting practices, and strategically
thinking about the long-term direction of the farm.

Economically viable innovations and technologies
increase the rate of adoption by growers and often
have spill over effects to an industry level, when
large shifts occur. Particularly, where there are large
capital investments, and major production system
adjustments, the impact on farmers, contractors, mill
operators and processing must be considered. For

“lts always been hard to innovate
in such a low profit industry it has
been hard spending the capital...
innovation has made us stay on the
farm if we had not adopted any
innovations then we wouldn’t be
farming anymore”

- Gerry Deguara, Project Catalyst grower

example the shift to GPS and wider row spacing
has required an adjustment by contract harvesters,
planters, and fertiliser applicators.

The profitability and economic implications of the
tfechnologies and innovations at a farmlevel provides
insights for NRM groups into potential adoption
by growers outside the group, efficient allocation
of future funds, targeting of further extension,
targeting of incentives, incentive mechanisms, future
monitoring and evaluation. The economic viability
of aninnovationis a key factorin adoption as growers
are only able to adopt technologies/innovations that
improve water quality if they also increase profits
and/or reduce exposure to either/both weather
risk and price risk. The identification of innovations
or technologies that are not economically viable
for the farmer, but have significant water quality
improvements allows the NRM groups to identify
why the innovation is not being widely adopted and
improve policy mechanisms to increase adoption.
If the innovation is economically viable this presents
an opportunity to provide extension and education
fo increase adoption of growers outside Project
Catalyst.

PROJECT CATALYST GROWERS FORUM | 2014



What are we looking for?

Economic analysis looks in detail at the innovation
or technology to determine the viability of the
investment, or in other words, to determine if the
small on-going benefits are sufficient to cover
the cost of the initial capital investment. The
productivity (subsequent increase in yields) or the
efficiency (subsequent reductions in inputs) is also
explored to understand how the innovation affects
the whole production system.

The economic analysis results in a number of
key indicators for the grower to understand the
change in profitability: the interest rate required
to break-even if loans are required; the time until
break-even will be achieved; and the benefit to
cost ratio.

Often asagrower’sunderstanding of theinnovation/
technology increases, further components of the
production system will be adjusted/modified to
improve sustainability further. This potentially creates
a flow on effect and allows the increased profits to
be available for further on-farm innovations and
technologies to be trialled.

Risk is a key aspect in adoption of a new innovation or
technology. There are two main types of risk, weather
risk and price risk, which the grower has littfle conftrol
over yet impact significantly on the viability of the
any new innovation or technology. To understand the
robustness of the innovation/ technology an analysis
is completed with numerous scenarios of price and
yield to account for the possibilities a grower may
face in any given year. This provides the grower with a
deeper understanding of the innovation/technology
with less appealing prices and/or cane yield.

Over time the support that growers seek varies, with
different economic analyses completed and built on
to achieve a new level of economic understanding, in
a similar fashion to the changes in agronomic support
a grower requires over time. Initially many growers
seek information about their technology orinnovation
and its impact on the production system, which
usually contributes to a great level of understanding
of the business indicators and how their farm business
is performing overall. Further to this they may seek
a greater understanding of the level of economic
change that is required to achieve business goals.

Catalyst grower Tony Bugeja and Brooke Edwards
(formerly DAFF) at the annual Project Catalyst Forum.,

i ::s;"
Rob Sluggett, Project Catalyst Farmer
and Agronomist (Farmacist).
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Case Study 5

John and Helen Pastega

Helen and John Pastega, Project Catalyst growers.

John and Helen Pastega were
determined to reduce the quantity
of chemical applied to their cane, to
improve the water quality outcomes
and to improve their own sustainability.

Having purchased an air assist sprayer
the Pastega’s were keen to understand
the required time frame for the reduced
chemical costs to cover the capital
outlay of the sprayer, and what was the
benefit over time relative to initial cost
of the sprayer?

The Pastega’s had previously purchased
and installed GPS units into their tfractors,
and recorded tractor operation and

application data using AgDat. So economic analysis of the new air assist sprayer was required to assist
them quantify the benefits of their investment. The benefits included both a reduction in chemical costs
and also the fime required for application reduced due to the increased speed at which John could
travel. The new sprayer improved chemical strike rate and reduced the quantity of sprays required.

This investment resulted in 5% increase in the gross margin at the time of analysis with a five year pay
back period. The improved spray efficiency also reduced their exposure to price and yield risk.

The Pastega’s saw the opportunity to better understand their whole of business economic situation

Pastega’s current

economic analysis
exploring variation
within farm blocks.

ooooooooooooooooooooooooooooooooooo




and completed Profit Probe analyses over several years. Although Helen and John have always kept
excellent financial records it was a different way of using their data to view the business. This identified
that although they had purchased a new overhead irrigator, their return on assets were low due to
inability to use it effectively as a result of mechanical issues. It also provided some strategic insights for
improving their gross margin ratio to improve overall business viability.

These insights created an interest in John to better understand the differences in gross margin at a
block level rather than at the typical property level. John's most recent economic analysis has looked
at the available data for calculation of block level gross margins. This has highlighted the blocks with
the highest gross margins, and provides additional information to decide where management could
be modified to improve the long term viability of the business.

F,972.19 = $5.524.95] coorveeeeeeeeeeeeeeeeeeeee e

$4.403.17 - $4.647.03 Aspired understanding of total gross margin
$11,379.23 - $3.590.28] : (over crop cycle) variation within block.

"“The Pastega’s were keen to
understand the required time
frame for the reduced chemical
costs to cover the capital outlay
of the sprayer.”

Air assist sprayer.




Catalyst

ﬁ‘\\ Project

Case Study 6

Neil and Michelle Walpole

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Evaluating Variable Rate Fertiliser
Application

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Neil and Michelle Walpole grow sugarcane
on 180ha in the Koumala district of the Plane
Creek Mill Area. Their farms are located in the
lower end of the Rocky Dam Catchment and
have a mix of soils from choice black earths
and creek loams to sodic duplex country.

The sodic soils occur on the leased farm, which
is has no irrigation. Neil has been utilising
variable rate application technology for about 3 years.
Initially, Neil applied variable rate lime on his fallow
blocks, using EC Mapping and targeted soil sampling
to guide the applications. It was a natural progression
for Neil to move to variable rate application of
fertilisers, initially targeting blocks where high sodium
levels severely impacted yield.

Neil has established a new frial to evaluate the
performance and economics of variable rate fertiliser
application on fields where the yield variability is more
modest. The ftrial was established in a block of Tst
ratoon KQ228. The plant cane yielded 115 t/ha. The
block was EC Mapped in the fallow and soil tested by
zone. There is limited yield mapping data available
for the Plane Creek district — so the treatment map has
been based on Neil's knowledge of the yield variability
in the field and the EC map and soil testing results. The
field was broken up info two zones — a high yielding
zone where the soil has a lower clay content and has
better drainage and a lower yielding zone where
sodium levels are higher and drainage is restricted in
wetter seasons.

Treatment applications were simply two fertiliser rates,
high (160 kg N/ha) and low (150 kgN/ha), applied
in strips along the field traversing the high and low
yield zones. This effectively gives four freatments —
High fertiliser rate on high yield zone, Low ferfiliser
rate on low yield zone, low fertiliser rate on high yield

Neil Walpole — hap
fertiliser trials.

Py with the early results of his VR

zone and low fertiliser rate on low yield zone. The trial
was harvested on 5th August 2013, with sections out
of each treatment harvested into the Farmacist weigh
bin. Yields were calculated from these weights and
ccs for each treatment was just assigned from the
mean ccs for the field.

Variable Rate Application Map - red areas

low yield zone, green areas high yield zone.
Red strips show the areas applied with high
N freatment.
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The results of the 2013 harvest were interesting. The
highest yield was achieved in the High Yield High Fertiliser
freatment, although it was not statistically significant to the
lower fertiliser freatment. There was a distinct difference in
yield between the high and low yield zones. Overall, crop
yield was disappointing due to the exceptionally dry early
summer period experienced.

The trial has been reapplied and we are looking forward to
another harvest in 2014.
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Case Study 7/

Chris and Sonya Hesp, Mulgrave

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Split nutrient application through
an overhead irrigation system.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Overview

Chris and Sonya Hesp farm 600ha in the
Mulgrave area of the Burdekin. This trial
is being done with Burdekin grower Chris
Hesp with support from Farmacist. Chris is a
member of Project Catalsyt and Mulgrave
Area Farmers Innovatfive Action Group
(MAFIA), a group of young farmers dedicated
to frialing innovative practices on their farms.
This frial was supported by Project Catalyst
with agronomic advice from Farmacist.

nnovative involvement,

. history of i
Chris Hesp has along Y anagement.

focused on water use efficiency and quality m

The issues being addressed solution
* Tailoring N application to growth demand The trialled solution uses an overhead irrigator to
When we apply nutrients required for a crop in apply multiple applications of nutrients to the crop.

one hit the plant is not able fo use everything that  1hg trigl seeks to find the ideal time to apply and the
is applied, this results in losses that have \qst effective nutrient mix.

environmental impacts in our waterways, the
Great Barrier Reef and N20is known to be a potent
green house gas. The losses of product also result
in loss of income and a reduction in crop
productivity.

e Applying N as crop needs it
The frial works to find the best times to apply
nutrients, when the crop is looking for nutrition
SO can use what is provided. This is done through
an overhead irrigation system.

¢ Reduce Losses / Increase efficiency
By getting the timing right and putting on what
can be used losses to run-off, deep drainage Lateral overhead system used to apply EasyN©
andde-nitrificationshould be able to be minimised. to the crop as part of the split application triall.




What were the results?

Chris Hesps trial was compared against all other
Q183 plant cane results for the Mulgrave
productivity group.

In 2013, for the Mulgrave group, the average
tonnes of cane per hectare cut for Q183 plant
canewas 111.4 t/ha

Using targeted N applications through his
overheadirrigationsystemwhenthe cropneeded
it the most, Chris attained a yield of 158.9 tonnes
of Cane per hectare.

Using this strategy, Chris achieved an exira 47.5
tonnes per hectare, which is a production
increase of 42.6% compared against his
productivity group.

Application

What was applied?

This frial not only shows productivity increases
associated with targeted N applications, but it
also reduces N losses, improves WQ and is a win/
win for both the grower and the environment in
which he is a steward.

Economic analysis showed that even without a
production increase the split in frial would
provide an economic improvement due to a
decrease in fertiliser costs and a small decrease
in labour costs.

Planting 20/04/2012 DAP
TopDress 23/06/2012 Custom Blend
Application 3 10/08/2012 EasyN
Application 4 20/09/2012 Easy N
Total

When was it applied?

Apr May Jun Jul Aug

83 0 83 42
36 0 0 0
36 0 0 0
211 62 83 47
Sep Oct Nov Dec

il EEEEEEEE EEEEE EEEE EEEEEEEEEEEEN

56 N 83N

36N

36N
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Case Study 8

lan Haigh, Ayr

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Managing Nutrition within field
and Across Crop Classes.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Overview

lan Haigh has 240 hectares ofland undersugarcane
production at Brandon, near Ayr. Now that lan
Haigh has upgraded to a GPS confrolled traffic
farming system he can now move towards using
different fertiliser rate within farm block. lan uses
a Variable Rate Nutrient Management (Granular)
system, based on yield maps, EM Mapping soail
maps, elevation, block history and precision
planning. He wuses variable rate application
equipment including a fertiliser box, which has had
Reef Rescue funding support.

This trial is being done with support from Farmacist
through Project Catalyst.

The issues being addressed

lan is always interested in looking at new technology
that is practicable and affordable. These blocks
have distinctive yield zones and supplying the same
amount of nutrient to each zone could be a risk both
economically and environmentally.

The two questions being answered in this trial are:

1. Is there a difference in yield
based on spatfial location
within a paddock?

1
2. |If there is difference in yield

based on spatial location, 2
will different rates of fertiliser
have an effect on yield?

lan Haighis on 1.8 m super singles under GPS guidance.

Solution

The solution being frialled has two components to
answer the two questions.

Q1: Is there a difference in yield based on spatial
location within a paddock?

The block has been EM mapped and yield maps have
been created using spatial imaging. The findings are
shown in the yield table below.

Top 102.31 b
Middle 118.14 a
Bottom 125.00 2



Q2 If there is differences in yield based on spatial Treatment t/ha
location, will different rates of fertiliser have an effect

on yield2 Bottom @ 200N 118.13 a
Different fertiliser mixes were applied to the zones as Bottom @ 180N 12260 a
per the tables below, with high, medium and low rates
on each yield zone. This way we could measure the Bottom @ 160N 13887 a
difference in yield response to the varied rates across
the three measured zones. Bottom @ 140N 12040 a

Tp@ON 11037 2

Top @ 180N 100.00 a Middle @ 180N 12148 a
Top @ 160N 10147 a Middle @ 160 N 110.73 a
Top @ 140N 9740 a Middle @ 140 N 118.86 a

What were the resulis?

Mapping and soil tests showed that the vyield us that we could have easily reduced N rates in
differences were due to changes in soil type within  this last ratoon as there is more important yield
the block. Applying various rates to the three zones  limiting factors af play here besides nitrogen. Since
showed that there were other factors other than adopting this technology lan has been able to
nutrition limiting the cane yield. These results show  expand it to variable rate gypsum.

1 200 kg/ha 115.67 a
2 180 kg/ha 125.20 a
3 160 kg/ha 118.90 a
4 140 kg/ha 11425 a

lan’s fertiliser application machinery.
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Grower Contacts

NAME PHONE EMAIL LOCATION

MACKAY WHITSUNDAYS

Andrew Auld 0429 875729 cau49762@bigpond.net.au Proserpine, QLD 4800
Serg Berardi 0407 033 529 serg_berardi@bigpond.com Koumala, QLD, 4738
Chris Blackburn 0413 581 042 madchris@easynet.net.au North Eton, QLD 4741
David Blackburn 0427 157 973 david.blackburné@bigpond.com North Eton, QLD 4741
Lee Blackburn 0405 140 322 blacky@easynet.com.au North Eton, QLD 4741
Phil Blackburn 0419 707 805 p.sblackburn@bigpond.com North Eton, QLD 4741

Bill Blair 0402 832 625 billandshira@bigpond.com Proserpine, QLD 4800
Mark Blair 0429 629 337 msbls@bigpond.com Proserpine, QLD 4800
Justin Blair 0429 629 337 msbls@bigpond.com Proserpine, QLD 4800
Tony Bugeja 0417 711 468 marg_tonybug@hotmail.com Palmyra, QLD 4751
John Bugeja 0417 711 468 marg_tonybug@hotmail.com Palmyra, QLD 4752
Mark Bugeja 0417 711 468 marg_tonybug@hotmail.com Palmyra, QLD 4753
Shane Butler 0413 111 601 buts3@bigpond.net.au Proserpine, QLD 4800
Gary Considine 0410 588 634 CONSI1@bigpond.com Bloomsbury, QLD 4799
lan Considine 0410 664 890 CONSIT@bigpond.com Bloomsbury, QLD 4799
Gerry Deguara 0427 541 254 deguarag@bigpond.com North Eton, QLD 4741
Joe Deguara 0408 780 958 joe_deguara@bigpond.com North Eton, QLD 4741
John Deguara 0417 796 468 pfdeguara@bigpond.com Eton, QLD 4741

Phil Deguara 0417 796 468 pfdeguara@bigpond.com Eton, QLD 4741

Sam Deguara 0400 495 412 samdeguara@gdh.net.au North Eton, QLD 4741
David Ellwood 0427 166 412 ellwood.5@bigpond.com Walkerston, QLD 4751
John Fox 0408 772 666 jiifox@activ8.net.au MS 529 Calen, QLD 4798
Andrew Guy 0428 772 254 andyguy03@gmail.com Bloomsbury, QLD 4799
Tony Jeppesen 0414 322729 tonyjep@bigpond.com Bloomsbury, QLD 4799
Norm Large 0417 158 656 enlarge@tpg.com.au Proserpine, QLD 4800
Tony Large 0427 472 541 tanel@tpg.com.au Proserpine, QLD 4800
Joe Muscat 0429 377 162 josephm@jcsenterprises.com.au MS 509

Stephen Muscat 0429 377 162 josephm@jcsenterprises.com.au MS 509

Mark Orr 0418 196 170 mor27835@bigpond.net.au Proserpine, QLD 4800
John Pastega 0407 165 661 pastegajh@bigpond.com Marian, QLD 4753

Lou Raiteri 0427 188 079 warabud@bigpond.com Proserpine, QLD, 4800
John Simpson 0417 618 437 jwctsimpson@bigpond.com Bloomsbury, QLD 4799

Scott Simpson

0429 686 667

whithair@bigpond.net.au

Bloomsbury, QLD 4799

Rob Slugget

0459 688 844

robert.john7@bigpond.com

Koumala, QLD 4738

John Stevens

0437 827 391

jndstevo@bigpond.com

Koumala, QLD 4738

Neil Walpole

0419 645 888

shell-pole@bigpond.com

Koumala, QLD 4738




NAME PHONE EMAIL LOCATION

TERRAIN WET TROPICS

Mario Raccanello | 0417 180 378 marfrac1@bigpond.com Tully, QLD 4854
Michael Reinaudo | 0408 010 588 | reinaudofarming@bigpond.com Ingham, QLD 4850
Darren Reinaudo 0408 010 588 | reinaudofarming@bigpond.com Ingham, QLD 4850
Nelson Reinaudo 0408 010 588 | reinaudofarming@bigpond.com Ingham, QLD 4850
Norm Reid 0427 772 132 | reidatmasters1 @bigpond.com.au Ingham, QLD 4850
Peter Reid 0427 042 522 | reidatmasters@bigpond.com.au Ingham, QLD 4850
Orazzio Marino 0417 629 351 oamarino@bigpond.com Trebonne, QLD 4850
Anthony Marino 0417 647 712 | akmarino@bigpond.com Trebonne, QLD 4850
Joe Girgenti 0429 708 130 | grcgirgenti@bigpond.com Mutarnee, QLD 4816
Tom Gilbert 0417 615286 | fjbgilbert@bigpond.com Ingham, QLD 4850
David Morselli 0417 765044 | davoO@bigpond.com Ingham, QLD 4850
Steven Accornero | 0409 343 487 accospa@itng.com.au Ingham, QLD 4850
Sergio Fighera 0419 714513 | sfighera@bigpond.com Ingham, QLD 4850
Michael Ottone 0429 340 113 mickjen88@bigpond.com Tully, QLD 4854
Peter Ottone 0429 340 113 mickjen88@bigpond.com Tully, QLD 4854
Richard Gherardi | 0417 645124 | srgherardi@bigpond.com Ingham, QLD 4850
Robert Gherardi 0418 787 791 righerardi@itng.com.au Ingham, QLD 4850
Ray Zamora 0428 302 486 ray.debzamora@activ8.net.au Euramo, QLD 4854
Robert Bonassi 0410320233 | rlbonassi@activ8.net.au Ingham, QLD 4850
DRY TROPICS

Rob Ahern 0428 835 200 ahernrk@bigpond.com Ayr, QLD 4807

Jeff Brotto Home Hill, QLD 4806
David Cox 0428 757 575 | david.cox@davcofarming.com Ayr, QLD 4807

lan Haigh 0418 181 335 idhaigh@bigpond.com Brandon QLD 4808
Paul Hatch 0428 827 350 hatchfarming@bigpond.com Clare, QLD 4807
Chris Hesp 0429 827 330 | cs_hesp@activ8.net.au Ayr, QLD 4807
Gavin Jones 0427 193 622 | gjones@activ8.net.au Ayr, QLD 4807

Ryan Jones 0427 111176 | glenis.jones@bigpond.com Ayr, QLD 4807
Russell Jordan 0427 768 479 | jorfar@exemail.com.au Home Hill, QLD 4806
Joe Linton 0409 635 434 | ]linfon3@bigpond.com Home Hill, QLD 4807

Aaron Linton 0407 826 270 | aalinfon@bigpond.com Home Hill, QLD 4807
William Lucas 0429 980 056 | wjlucas@activ8.net.au Home Hill, QLD 4806
Joe Magatelli 0428 540 138 | joseph.deb@iinet.net.au Jarvisfield, QLD 4807
David Nielson davidnielson75@bigpond.com Ayr, QLD 4807

Ben Nielson 0428 832 540 | ben.nielson77@gmail.com Ayr, QLD 4807

Denis Pozzebon 0427 961 794 pozzo07@bigpond.com Ayr, QLD 4807

lan Shepherdson 0427 822 668 | ianliz3@bigpond.com Home Hill, QLD 4806
Joe Tama 0417 194185 | gtfama@bigpond.com Home Hill, QLD 4806
Paul Villas 0427 854 335 paulandfionavillis@westnet.com.au | Kalamia, QLD 4807




Project Catalyst Grower Contact Resource

Contacts - NRM & other

Reef Catchments

Belinda Billing

07 4968 4208 / 0488 730 021
belinda.billing@reefcatchments.com.au
www.reefcatchments.com.au

Farmacist

John Markley

0408 185 083
johnm@farmacist.com.au
www.farmacist.com.au

NQ Dry Tropics

Colleen James

07 4724 3544
colleen.jomes@nqdrytropics.com.au
www.ngdrytropics.com.au

Terrain

Michael Waring

0428 771 361
michaelw@terrain.org.au
www.terrain.org.au

Department of Agriculture, Fisheries and Forestry (DAFF)
Megan Star

Manager Strategic Projects

07 4923 6225 / 0438 185 142
megan.star@daff.gld.gov.au

www.daff.gld.gov.au

Mark Poggio

Principal Agricultural Economist
07 4776 3907 / 0428 105 109
Mark.Poggio@daff.gld.gov.au
www.daff.gld.gov.au
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