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EXECUTIVESUMMARY

Knowledge is fundamental to improving the competitiveness,
see in industries. Thisresponsiveness and levels of innovation that we

research project aimed to determine how information and knowledge about
water management and water use efficiency is being used and managed in
irrigated cotton and grains and the key factors influencing decision making.
To do this, 90 interviews of growers of cotton and grains, consultants,
extension workers, government researcher officers, and irrigation equipment
suppliers were conducted and a stakeholder workshop held to integrate and
progress the findings.

Keyissues affecting water management
The projectfound that four issues in particular were currently impacting on
water management:

I. The availability, continued security and cost of water;
2. Economicretums permega litre;
3. Water quality;
4. Waterscheduling.

Growers of cotton and grains accepted that water would be a more restricted
resource for them in the future. Crop consultants believed that water
management had now emerged as a majorfocusin theirwork with growers.

about water use and efficiency will be anGiving advice to growers
increasingly large part of consultants' work with growers.

Cropping Systems

The majority of growers interviewed produced cotton and grains and some
also had other crops or livestock. Most were clearly transferring the

A few of theknowledge used in their cotton crop to managing other crops.
growers interviewed irrigated only grain crops. There were generally strong
similarities between all of these growers as wellas a few clear differences.

Growers made decisions about which crop to grow primarily on the basis of
the returns per megalitre. Cotton was currently the most profitable irrigated
crop for most growers interviewed. However, they indicated that each
season they weighed up the benefits and value of other crops and would
readily shiftto another if it were more profitable.
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Information, knowledge and knowledge sharing
All groups believed that the cotton industry was responsive to chan e,
willing to continually learn, and that growers, consultants and extension
officers were very willing to share information and knowledge. There was
considerable information that was available to cotton growers and

consultants. A major concern, however, among growers and consultants,
was the need for the information to have been tested and a lied to
determine its relevance and applicability to specific regions.

Majorsources of information

Cotton growers were accessing a large number of people and resources in
making decisions about water management. The major "people" sources
were:

. consultants

. researchers

. other growers

. ownexperience.

The major "resources"they talked about were:
. trial data

. fielddays

. CottonTales

. grower experiences

. casestodies.

Growers preferred personal contact to gain information about water
management. Growers accessed this range of people and resources over a
number of seasons in thinking through major changes to water use and
management. Consultants were the major source of information, and
provided a close working relationship that could also bring into the owers'
decision-making a variety of other information from research, trials and the
consultant's experiences with other farmers in their region.

cotta,
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Grain-only irrigators were similar in terms of the people, resources and
activities that influenced their dedsions. The main difference was that these

didn't have a regular consultant, relying more on their own,growers

extensive experience, family, farm staff and water regulators for
information. Grain only irrigators didn't express as great or as urgent a
need for more information about irrigation as did cotton growers. They
were less aware of whatinformation and resources were available to them
and what was available was seen to be 'a bit hit and miss . Field days were

less frequentthough they would like to see more.

Consultants generally sourced information in very similar ways to ow
growers did, but were able to make more use of accessing information rom
other consultants, espedally those in their own companies. In addition, they
made more explidt attempts to directly resource research and the views of
researchers.

Whatinfluences decisions?

The water refonn process is playing a major role in shaping the context
within which growers and consultants are making their current and future
decisions about irrigated crops. Growers report that they are realistic and
expect some form of cutbacks in water availability. However, they would
like to see some reduction in the current levels of uncertainty about water

security.

Own experience was a prime factor in decision-making and most growers
This has contributed toand consultants actively tried out new ideas.

incremental improvements in water management. It was felt by some
extension staff that many of the gains that could be made through
incremental change had already been achieved (eg furrow optimisation).

substantial changes (egSignificant future improvements may require
on-farmsystems change) that cannot be easily learnt through

experimentation by growers.

The driving forces for positive actions to improve water efficiency are:
. evidence from in-house and outside trials,

. cutbacksin water availability,

. the introduction of soilwater monitoring devices,

. the continued need to gain maximum financial returns per mega litre

andknowledgeable and supportive consultants
of water, and

access to

agronomists.

.
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New ideas in water management have been looked at for some time but it

was not untilforces like those above had emerged, as well as the recent
drought, that growers began to re-think their attitudes about water
management practices.

The barriersforgrowersto changing water management practices are:
. the lack of practical evidence that the changes will actually work

on theirfarms, and

the financial and labour costs of introducing new technologies
and farming practices.

Role of public andprivateserviceproviders

Growers and consultants had similar perceptions, but with some differences
in their emphasis. Growers described the public providers' (research and
extension) role as being about identifying growers' needs, and to get
research completed and communicated back to growers to address their
needs about irrigated crops and related issues. .Consultants spoke more
about the role being limited to having research commissioned and
communicated back to the industry, with the implication that the
consultant's role was more aboutidentifying growers' needs than it was for
the public provider. Consultants believed that they played a more hands-on
role or day-to-day role in working with the grower to decide and to
implement the crop and water managementstrategies forthe season. At the
same time, growers expected to see a cooperative relationship between
consultants and extension. In general, growers and consultants feltthat there
was a lot of cooperation though the sharing of materials and knowledge
between research and extension providers and consultants.

Research, development andextension needs

Growers, consultants and suppliers identified a long list of issues that they
felt required more in-depth research. Common to their lists were water
scheduling, production and efficiency figures for different irrigation
systems, sannity management, loss of water research and waterlogging.

Co""
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interim Recommendations from the Research

Given this understanding of knowledge management, we putforward for
consideration the following recommendations:

I. Ensure that infonnation about water management is available

through a variety of avenues. Develop and support a package of
of information and learning mechanisms to suit thea range

differing needs and interests of stakeholders. This package would
include field days, newsletters, information resources, website,
trials, computerised decision support models, training courses,
for example.

. 2. Continue to promote as a major strategy the one-to-one
interaction and personal contact between jingators,
consultants, suppliers and extension workers' Irrigators want
practical, matter-of-fact information gained through personal
contact. '11'1ey learn by doing and seeing. The best face-to-face
methods to promote access to new information and to promote
knowledge sharing are field days, trials and grower groups.
Access to the experiences of other irrigators and consultants are
especially valued as a part of both of these initiatives.

3. Undertake and promote regional research. Irrigators want more
information relevant to their particular set of farming conditions
(i. e. soil type, location, climate). They want more crop trials, field
trials and growers groups in their own districts, and write-ups of
local case studies providing practical, accessible information
relevant to their particular conditions. Therefore, more effort
needs to be taken in research being trialled across different types
of districts, and the outcomes of these trials being promoted
through field days and short, practical publications like Cotton
T@Ies. These need to draw together the water delivery and
agronomicaspects of water management.

4. Provide detailed, practical training in irrigation measurement
and management for consultants. Private consultants need to be
better educated about irrigation management. While expert in
pest management, many consultants believe that they lack the
required levels of irrigation management knowledge to best
assist growers. Identified experts (e. g. expert private consultants

successfulin whole-of-farm water efficiency management,

Co"",
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irrigation farmers from various states and regions) need to be
brought into all regions to train private consultants, extension
officers and others in the numerous aspects of more effective
water and irrigation management.

5. The public sector role and expertise needs to continue to be
centred upon providing, in highly accessible formats, the
findings of relevant research supplemented with practical
examples of the local application of this research. Extension
staff are perceived by irrigators, consultants and others as
facilitators or "knowledge-brokers" who provide information
that demonstrates best practice and technical support. They need
to continue to promote this role, including greater efforts to
promote information to private consultants who are the key
individuals influencing irrigators' decisions about water
management.

6. Research needs to be targeted to meet growers' needs. It is
proposed that a grower review board be established in major
regions to identify key areas for research, and secondly, to
discuss with researchers at regular forums the practicalities of
actually implementing the findings from their research. This
body would assure that research that is required for specific
regions is undertaken. Also this body needs to work with
extension so that research findings are communicated in ways
that maxintise the likelihood of uptake by growers and
consultants in particular. This role may be a local adaptation of
the ACGRA function.

7. Given their central role as a key source of infonmation
gathering and knowledge generation and sharing, consultants
need to be better targeted in extension activities. A cooperative
approach to information transfer is the best option, and one that
is very possible given the existing positive relations between
consultants and extension in most valleys.

8. Continue to send out short, condse, practical infonnation to
growers through Cotto" Tales in particular. Include links to
more detailed, useful information. Where possible, Cotton Tnles
should be modified by local extension officers to promote
information of the most relevance to their particular region and
those growers' needs. Similar formats would be useful for grain

Cotton
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irrigators, although more work is needed in understanding their
needs.

9. More work is needed into identifying potential vehicles for
cross-industry cooperation in the area of sharing information
and knowledge about water management, including forums
devoted to innovative water management strategies, and greater
incorporation of lessons from other industries into Cotton Tales,
COTTONpaks and other information resources given to growers.

10. There needs to be the development of more one'stop

integrative information tools, such as for example, CD's that
combine all of the information from different sources on water

management (WATERpak is currently under development); a
searchable database of an trials (including trial books); field days

that only focus on one or two issues in-depth; and a catalogue of
"who is doing wha^' in research.

11. Continue and increase the offerings of courses such as the
and theCotton CRC'SII. INE's Cotton Production course

andGRDC'SAINE's Sustainable Grain Productions course,
ensure a sufficientfocus upon irrigation management.

12. Regularly prepare and place articles about more effective water
management for specific regions in Cotton Tales, the Cotton

Lc"d andGroaner a Groingrozt, er magazines and Country Life/The
and consultants as a resource forpromote these to growers

irrigation information.

13. Identify or appoint extension staff willing and able to develop
greater technical and general expertise in water and irrigation
management to be available to all key stakeholder groups, and
most specifically, growers and consultants.

14.1nvestigate the potential and scope for an Irrigation Technology
Resource Centre, and determine whether this Centre could
service allirrigation sectors nationally.

Knowledge "ariage", e"ti" Cottona"dera", frr@ati@"
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Integration andPlanning

Key stakeholders metto consider the recommendations of the research and
to progress a way forward. There was great diversity between the different
industry sectorsin which of these recommendations they considered to be of
highest priority. This highlighted the need for any knowledge system for
cotton and grain irrigation to incorporate a range of avenues formformation
and learning. These componentscan be defined as:

I. Developing grower experience;
2. Upskilling advisors in irrigation management - consultants,

irrigation suppliers and extension;
3. Generating and coriumunicating localised data through field trials,

action research, field days and case studies;
4. Providing ready access to relevantinformation;
5. Facilitating collaboration and knowledge sharing across industries

and between public and private sectors; and
6. Undertaking research to enhance the irrigation knowledge base.

Recommendations

Based on the discussions with key stakeholders at the workshops and
through the steering committee, three recommendations are made:

T) A collaborative irrigation knowledge system be developed that
incorporates an integrated package of delivery mechanisms:

. Training - growers, consultants and other advisers.

. Accreditation pathwayforconsultants in irrigation management.

. Case Studies of grower's efficient practices and improvements.

. Information resources web and print with well maintained
distribution pathways.

. Mediaandnewsletters.

. On-farm trials facilitate linkages, provide trial protocols and
communicate.

. Regional extension activities - groups, field days, information
delivery, trials.

. Cross-industry forumsand studytours.

It is recommended that this be developed as a pilot program for cotton and
grain irrigation industries as a collaboration between the cotton, grains and
irrigation industries and related research agencies.

Co^

;;e;;^ ''owfo@^e Management in cottona"derainZ, flyatiO"
<"

8



2) It is recommended that a series of specific research projects be
commissioned to investigate further various key aspects of irrigation
management that are identified in this report. These projects respond to the
information and knowledge needs of key stakeholder groups. The specific
topics are detailed in various sections of this report. In addition, future
research might benefitfrom the use of other research methods to investigate
knowledge management and related issues. Again, such methods are
identified in the body of this report.

3) Develop strategies to assist jingators in overcoming the barriers to
change that have been identified in this study. This includes utilising novel

thatmeans to develop grower experience for improvements require

substantive rather than incremental change.

Co"",
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INTRODUCTION

The Australian Cotton Cooperative Research Centre through this knowledge
management project aimed to develop a better understanding of the
knowledge pathways being used by irrigated cotton and grain growers,
consultants and support agencies.

The study focused on how cotton and grain irrigators and their consultants
access information aboutirrigation and generate knowledge to make better
irrigation decisions. Driving the project are observations like the following:

"It's important that ale understand 00h@t triggers or preoents changes in
innn@geme"t so roe caringMre out how to help growers use knot, ,ledge more
effectioely. Understanding this coin help the ACGRA to trioest coati in
filmre research and extension. There is @ lot of good research being done
here, there rind coe, yzohere. It's really important that this information is
@0nilnble to irrig"fors in a/ban that they can understand, otherwise toe @re
not getting the most Dull, ej70m research. " Glenn Fresser

Chair, Australian Cotton Growers Research Association

The specific objectives of the current project were to:
. assess existing frameworks and channels being used for the efficient,

rapid transfer of new and timely information and knowledge to
primary producers, consultants, resellers, extension networks and

industry organisations, and through this exercise to develop new
tools and strategies for knowledge management;

. understand the factors that are influencing the decisions and use of
research and extension information by primary producers,
consultants, resellers, extension networks and industry
organisations;

. explore how public and private sector information service providers
can more effectiveIy partner to achieve enhanced water management
outcomes.

The project's primary research questions were:

Ql. How is infomz"tm, , about coqter management rind conter use <67cie, Icy being
used grid managed by stakeholders?

Q2. Hott, does this use of information compare with the current extension
methodologies being used to promote such research rind rel@ted information, grid
cokere there is a mismatch, animt needs to be changed?

Con"
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This report firstly provides a brief overview of what is understood by the
terms of knowledge and knowledge management. Next, we briefly review
pastresearch that provides importantlinks to the current project.

The current study adopted a qualitative approach to understanding
growers' and others' knowledge pathways, using a series of interviews and
workshops to gather the major sets of information. The major parts of this
report present the findings from our interviews towards addressing the
research questions outlined earlier. Much of the methodology used is
described in the appendices.

The report putforward a number of draftrecommendations from the initial
research that were then debated and explored at a forum of key stakeholders
to form the recommendations for progressing irrigation knowledge
management in irrigated cotton and grains.

Knowledgemanagement

Knowledge is essential to the survival and success of any industry. The
management of knowledge has many dimensions, including how to create,
store and share knowledge. Most industry sectors today highlight that
people need to think beyond just managing knowledge, and to think more
about its creation, sharing and application. The current project shares this
aspiration, in that we are examining how knowledge is shared, and
ultimately used by growers and consultants in particular to make better
decisions aboutwater management with cotton and grain crops.

Also it is increasingly accepted that knowledge work does not happen by
itself. It is a cooperative activity. Everyone needs to be given clear
responsibility to ensure that when important knowledge, research,
discoveries or innovations are found, that they are delivered, shared,

integrated and used where it matters most (see Callan, 2003; Rylatt, 2000).
As a result, a focus upon knowledge management leads naturally to a focus
upon the importance of relationships and networks that allow new
information and knowledge to be successfully shared.

There are numerous definitions of knowledge management and no single
definition is widely accepted. However, there is strong agreement on its
majorelements. Knowledge management:

. is the creation of communal value from intangible assets (Svieby,
1986);

Co"on
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involves not only the creation but also the distribution and use of

knowledge, and in doing so, this knowledge is turned into value for
those in the industry (Davenport and Prtisak, 1998);

is a process through which industries leverage their institutional or
collective knowledge to improve their competitive stance,
responsiveness and innovation (Hall, 2003; Koenig, 2002);

allows industries to drive out costs from business and production
processes, and to improve speed, quality and efficiency.

Knowledge is very difficult to quantity, unlike other assets such as
buildings, land or farm equipment. Knowledge assets are mostly intangible.
Knowledge aboutirrigation management, for example, will very much rel
on interactions and relationships between people. As a result, often the
major challenge with knowledge management in any industry is ensuring
that key people and groupsarein communication with other keypeople and
groups, both within and beyond the industry so that opportunities for
knowledge generation and transfer are available.

Changing attitudes, individual differences and
personality

A focus of this reportis upon how we change attitudes and how people
prefer to receive new information that might challenge existing beliefs about
water management. There is considerable social-psychological research on
each of these topics that informs the current analysis of cotton and irrigated
growers' attitudes to water management.

Summarising very briefly what pastresearch reveals (see Callan et a1. , 1991),
we know that:

. attitudes influence our behaviours. Social scientists talk aboutthe belief-

attitude-behaviour relationship. To change any attitude, we need to
work at a number of levels. We need to alter the learned beliefs that the

person has based upon existing information and their past experiences
(i. e. introduce growers to new information that challenges their existing
beliefs about what makes for efficient water management practices).
Next, we need to recognise that changing attitudes is also about making
people re-assess the positive and negative outcomes they feel from
holding certain beliefs (e. g. changing from a negative feeling about water
management("it is too hard","it will not improve our productivity") to
a positive feeling ("it willsave me money which will make me happy");

<0.00
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we know that long-lasting attitude change is based on people seeing
benefits from engaging in the new behaviours (e. g. more efficient water
management practices results in higher levels of productivity and lower
costs), and in being praised, talked positively about or rewarded by

for these new behaviours.significant others in their environment
Behaviours that are positively rewarded (by praise, recognition, financial
benefits) are the behaviours that will be repeated in the future;

attitude change takes time. It occurs when people begin to acknowledge
that new information or experiences that they are gaining is actually
inconsistent with their existing beliefs, practices or behaviours. This
"cognitive dissonance" is uncomfortable psychologically for most
people. They resolve this sense of dissonance by changing their attitudes
to make their beliefs, emotions and behaviours relating to an issue
consistent again;

to change attitudes, we need to recognise that there are strong individual
differences in people. Each of us has preferences in how we like to access
new information. The most successful coriumunication strategies that
alter beliefs use a variety of communication channels to get new
information to people that Thight challenge their existing beliefs, and in
turn, might alter their attitudes and behaviour. In addition, using
various channels of communication or information-giving recognises
differences in people's learning styles and how personality differences
affect how we prefer to access information from our environment (e. g.
introverts tend to prefer reflective more solitary learning, while
extraverts wantto engage in contact with others).

In a rural context, Cary, Webb and Barr (2002) studied the capacity of
Australian agricultural and pastoral landholders to change to more
sustainable practices. They identified that landholders' capacity to
implement these practices varies with largely with their situation, individual
circumstances and the suitability and perceived value of the practices. They
suggest that, because landholders aim to reduce the risk of adopting new
practices, those practices which are observable, trialable and less complex
are more readily adopted. They also found that pro-environmental values
and attitudes "have a relatively minor influence on the adoption of
sustainable practices", with financial capacity being a more important
influence.

Cary at at (2002) highlighted the need for increased R&D effort to identify
and develop locally applicable sustainable practices and to promote t ese
only within the areas where they had been proven. They believe that

Con",
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practices that offer 'soon' and 'certain' outcomes will be more rapidly
adopted.

Previous research about water management attitudes
andbehaviours

A number of previous studies provided important background information
for the present project. In particular, these reports highlight the range of
resources used by irrigation farmers to make their decisions; the growing
importance to growers and others of more efficient water use in irrigation;
and the preferred methods of receiving information.

The findingsfrom those projects are nowsummarised:
. in a report on changes in attitudes to integrated pest management,

Coutts, Christiansen and the Cotton Extension Network (2001) found

that decision-making aboutintegrated pest management was moving
towards a partnership between the grower and the consultant. Most
growers rely heavily on their consultant for information to make
their decisions, but at the same time, many growers were actively
querying and discussing consultants' reconunendations. Growers
were using this process to set up the type of pest management
practices they wanted.

Bell and Harris (2001) in a report on the Rural Water Use Effidency
Initiative found that efficiency of water use in irrigation is a major
issue among growers in the 5 regionssurveyed. In achieving efficient
water use in irrigation, important factors were, in this order,
irrigation management, cost, soil management, and environmental
factors. To improve water effidency on farms, growers have altered
their irrigation systems, redeveloped farm storages, engaged in
irrigation system improvement and irrigation management and
scheduling. Drip irrigation was mentioned most often in terms of a
change in irrigation system. Land levelling was seen as a major way
to improve water efficiency as part of irrigation system
improvement. In looking to the future, growers reported that they
intend to implement the installation of sub-surface drip irrigation,

of irrigation scheduling tools (e. g. self-moisturegreater

monitoring equipment), deepening of on-farm storages, and laser
levelling of irrigation fields.

use

Christiansen and her associates (2002) found that 90 percent of cotton
industry participants surveyed had a copy of at least one of the
resources provided by the Cotton CRC and the CRDC. The highest
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rate of take-up of resources wasby agronomists. The most frequently
used resources were Cotton Tales, newsletters, the insecticide
resistance management strategy, the pest management guide, IPM
guidelines, information updates and the insect pocket guide. The
most frequently used resources were also judged to be the most
useful. The most preferred methods for accessing information about
cotton production were from an agronomist, Cotton T@Ies newsletters
and the COTTONpaks.

Harris (2003) reported at the 2003 Farm Systems Forum that there is
further the overall performance ofsignificant scope to improve

irrigation within the cotton industry. He has calculated that the
overall whole farm irrigation efficiency averages 60 percent, with
large variation between farms.

another reportfrom the 2003 Cotton CRC/CRDC Farming Systems
Forum notes that there is recognition of a wide scope for
improvement in terms of a range of irrigation efficiencies in the
industry. There is a need for better measurement and quantification
to deterThine where the losses occur Oohnson at a1. , 2003). It is

reported that growers and others would like to see a Water Use
Efficiency program sintilar to the Integrated Pest Management
program, operated by IDOs in the first place, and then a grower
could choose to employ a consultant or not. The better management
of water storages was important, as well as improved knowledge
abouthow to reduce evaporation.

In a survey of participants at the 2003 Farming Systems Forum,
on the research andDugdale and her associates (2003) reported

extension needs in several areas of irrigation management. Their
and researchers were insurvey revealed that most growers

agreement that water that could be saved most readily on a farm by
reducing evaporation and leakages from storages and channels. In
addition, there was agreement amongst both groups on the need for
tools to monitor and assess on-farm water use efficiency and to
schedule irrigations. Growers estimated their water use efficiency
ranged from 50 to 70 percent. Under specific research topics, the
reportidentified the need for better understanding of the best way to
reduce evaporation; realistic and practical tax incentives for channel
improvements by growers; research into benefits of lasering, slopes
and run length; deep drainage, salts and water table impacts; sub-
surface drip and issues of uniformity and germination; research into
alternative row irrigation and most efficient use of systems; and
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comparisons of continuous monitoring versus scheduling. In terms
of extension, the report identified feasibility studies and working
with growers to get good data that can be used to support policy
decisions; define a protocolfor use when measuring efficiencies, and
simple technology to easily measure water in and out of channels on

a continuous basis; extension of ideas on how to optimise irrigation
layout; case studies in irrigation management; extension of suitable
soil types for drip and awareness that is not the only efficient
irrigation option; and publications about whattools are available, the
valueand accuracy and whereand when to use them.

Ian Plowman (DPI&FluQ) and his colleagues (2004) are currently
investigating innovation across six primary industries, of which
cotton is one' This interview and survey study has looked at what
makes various industries itunovative. Plowman asked various

members of the industries about the quality of resources and services
available; how well each industry is being promoted; the depth of
specialisation in terms of the willingness of people to upgrade their
knowledge and skills; the availability of experts for advice; attitudes
to change; willingness of the industry to eXchange information with
outsiders; and evidence of innovation in the industry in recenttimes.
In summary, this study found that the cotton industry currently is a
highly innovative industry that readily shares knowledge. He
implied that some of this may be due to the first generation nature of
the industry. He warns that as the industry matures, it is at risk of
declining innovation and lower levels of knowledge sharing,
indicating a need for a knowledge system that recognises these risks
and includes strategies to maintain innovation.

In addition, a number of other industries have completed research into
growers' perceptions and needs that is relevantto knowledge management
in irrigation. For instance, Digiiam (2003) in a needs survey of wine grape
growers, found that better water management was among the key changes
needed. Many of these wine grape growers expected the futtire to be
tougher than it had been over the last decade. To grow and prosper,
growers needed to improve grape quality, water management, and
operational and production efficiency. Like'cotton growers, wine grape
growers used many sources of information. However, growers liked
especially to learn and gain information through personal contact. Some 84
percent reported that they had implemented changes as a direct result of
information received overthe pastfive years'
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Another report on behalf of NSW Agriculture has described irrigation habits
and knowledge aboutirrigation (see Marston and others, 1998). About a
quarter felt that nothing would make them change. For the majority,
however, greater profits and higher costs of water were the major factors
that irrigators said would encourage them to change their irrigation
behaviour. The majorbarrierto change wasthe economiccost. Asked about
preferred ways to receive new information and to improve communication,
field days were very frequently mentioned. Another preferred way to
acquire information about a new irrigation method was by a visit from a
retailer, supplier or expert. Finally, any new information needed to e
practical and straight-to-the-point.

Current extension models in the cotton industry

Oneroiezt,

The Australian Cotton CRC's National Extension Network includes Industry
Development Officers (IDO), District Agronomists and specialist staffin the
areas of Water Use Efficiency, Irrigation, Integrated Pest Management(IPM),

Evaluation and extensionSpray Application Technology, Education,
approaches. They are located in every majorcotton-growing region. ey

In addition, Cottonprovide a close link between industry and research.
drive the implementation of BestAustralia's grower services managers

Management Practices(BMP).

The cotton extension model used by the Industry Development Officers
information transfer; trials andincludes a range of approaches such as

demonstrations; groups; benchmarking; and education. Through each of
these is threaded evaluation to ensure that activities are reaching the mark
and achieving positive outcomes formdustry. Close industry engagement is
a core mode of operation. Industry reference groups in each valley and for
specific programs provide growers and consultants with the opportunity to
set priorities for the extension program.

Trials, demo, tstr, Itjolts, 81'011ps, benchmarking, e, IWC, Itjolt 471
extensionfoci, s teams.
One of the key drivers for establishing the IDO positions was the need for

Trials are utilised for ground"truthing andon-farm, regional trials.
gathering local data, building confidence in recommendations ortechniques,
benchmarking and for developing technologies. Groups such as area wide

the cottonmanagement groups have rapidly gained momentum across
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industry as growerslook to each other for supportin implementing complex
systems. These groups are most effective when driven by growers, with the
extension team providing support and coordination.

Benchmarking through physical trials or desktop data interrogation allow
to view themselves on a continuum amongst their peers.growers

Benchmarking also allows the extension network to focus efforts on
elements that show the greatest vanability between farms. The Cotton
Production Course offered by the Australian Cotton CRC I UNE provides
scientific and practical skills that promote sustainable and profitable cotton
production. Its main purpose is to build technical capacity in the industry
service sectors and it also attracts some growers. ATi IPM Short Course has
been specifically designed for cotton growers. It comprises practical and
theory session to give hands-on experience and knowledge aboutlntegrated
Pest Management. It is available for small, interactive groups in allregions
on demand. A Waterwisecourse offered by NSW DPIfocuseson the basics of
irrigation management.

In addition to their local role, each member of the extension network

contributes to a national extension effort through one of the Insects, Farming
Systems, Environment, Diseases and Weeds or Water focus teams. These
teams work closely with researchers and their ACGRA members to ensure
that consistent messages are extended across the industry with minimal
duplication of effort. They aim to take a strategic approach to developing
and integrating information and extension methods formdustry wide issues
and to partner closely with the related research programs.

So"rees o1com, "Made"tio, I
Relevant, timely information is communicated to industry through a range
of sources. The COTTONpaks: ENTOpak, SPRAYpak, MACHINEpak,
SOILpak, Normpak, WEEDpak and IDM guidelines are a compendium of
relevantinformation on their specific issue forthe cotton industry.

In addition, other channels of extension involve:

I. Newsletters, includes regional fax-out or email newsletters such as Cotton
Tales and Waterworks provide timely, concise, locally relevantinformation.

2. Field Days and Fann Walks are a widely used forum for observing the
results of trials, hearing from researchers and promoting discussion between
industry participants.

3. Workshops on specific issues such as spray application technology allow
the issue to be discussed and demonstrated in greater detail.

COR"
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4. Collation, distribution and interpretation of regional data such as
pheromone trap results for timely use through the season.

5. Web, the Cotton CRC website hosts a wide range of information resources
Forums and chat rooms are under development.and tools.

WWW. cotton. Crc. or .au

6. Computerised Decision Support Tools, in particular CottonLOGIC have
been developed to aid the accessibility of research information and to make

Further tools such as the OZCOT crop simulationit more readily usable.
model, a water use efficiency calculator and HydroLOGIC, a decision
supportforirrigation management are under trial.

7. Cotton CRC's Technology Resource Centre acts as a central pointfor the
development and distribution of information resources, maintains industry
distribution lists and develops the CRC website.

8. Through links with research, the extension team provide a channelto
communication between research and industry andenhance two-way

between differentregions of the industry.

METHOD

A total of 90 people were interviewed either face-to-face or by telephone for
this project: 39 cotton and grain growers; 4 grain irrigators; 30 consultants
and irrigation suppliers/designers; 10 members of the cotton extension
network; and 7members of government researchbodies. The studyfocussed
on cotton and grain irrigators in cotton regions - most irrigators in these
regions grew both cotton and grains whilst a few grew grain but no cotton.
As a result, the study focuses primarily on the mixed cotton and grain
systems. Appendix A presents more details on the methods used to design
the interview schedules, and to prepare interviewers. Appendix B presents
copies of the various interview schedules. Appendix C provides a list o

consultants, resellers, extension officers, other industryparticipants (i. e.
figtires)in the study, but does notlist growers' names.
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FINDINGS

Keyissues affecting water management

It is important to understand the context at the time these interviews took

place. Growers were in a period of prolonged drought. As a result, there was
no doubt among those interviewed that water had become a more restricted

resource than it had been in the past. A number of growers have quite large
parcels of land developed for crops, butthey did nothave the water to allow
them to use that land effectiveIy. In the last few years as well, growers and
consultants acknowledged that public opinion had focussed more upon the
use and abuse of water, and irrigators, in particular cotton irrigators had
been targeted as poor water managers. This public perception was
importantto many growers, and many mentioned thatirrigators had to start
to change their behaviours to avoid continued negative publicity for the
industry.

Overall, farmers had taken fewer risks with their crops in 2003 compared to
2002. Queensland and many NSW regions had been in a long drought.
Most regions had not been able to plant full areas of cotton due to a lack of
water. Of those who had planted cotton without sufficientirrigation water
and did not get enough rain, several had either ploughed out the area or
double or single-skipped. In some regions, irrigated wheat had provided a
reasonable income.

While there was a considerable range of issues cited by those interviewed,
the key issues impacting on water management were:

I. the availability, continued security and cost of water

2. returns per mega litre to deterrinne what is the best crop type to
maximise profitability on the farms

3. water quality including the need for more information aboutissues
such as the long term benefits and costs of using saline or bore water

4. waterscheduling.

lingators, consultants and resellers highlighted these major issues. For
each of these major issues, there was a strong emphasis upon the need for
more information about each issue at a local level. A number of other issues

related to water management were also frequently mentioned in their
interviews. These issues included (in no particular order of priority):

. variations in climate and rainfall, and how these influenced decisions

on irrigation management and crop type
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. public attitudes aboutirrigators, and water conservation

. the use of cheaper waysto monitor more areas on farms using probes

. the need to better understand and manage waterlogging

. the relationship between soil types and irrigation choices

. more understanding of deep drainage

. ways to increase capacity to store water

. ways to minimise labourrequirements around the most appropriate
choice of irrigation method

. the management of losses due to deep percolation

. improved tailwaterreticulation

. managing irrigation and soilerosion problems

. alternative crops to cotton given changes in water availability and its
cost.

Consultants believed that water has now emerged as the new area offocus
forthem. As one reported:

"With Boilgnrd0 11 roe'11 spend less time chasing bugs grid more time
working cotth confer rind nutrition inari"gament. "

In addition, many consultants believed that they were less expert in giving
advice about water than they were in other areas of crop and pest
management. A large number of consultants wanted to develop their
knowledge and expertise in water management. This was a majortheme in
our discussions with most consultants. Most felt that water and nutrition

advice would become a key part of their consulting service, they also
believed that there will be much more work for specialist consultants in the
future. Most of their current advice about water management was related to
the use of Diviners and neutron probes; advice about water scheduling;
design of systems and equipment supply; dealing with distribution losses;
and in general discussions with growers about waysto maximise returns per
mega litre given the costs and availability of water. The vast majority of
consultants believed that advice to growers on irrigation will be an
increasing part of their consulting services.
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Growers'andconsultants'attitudes about change

There is a lot written in other contexts about the need for people to be
"change-ready" if they are going to respond to new opportunities for
innovation. It is argued that without this attitude, levels of innovation will

be low, and the death of organisations and industries is more likely.

There were some growers who were clearly very resistantto any change.
They were highly cautious and conservative decision-makers, and were very
reluctantto alter any practices that were giving them acceptable returns per
mega litre. Unfortunately, those returns were based on continued
assumptions about continued good availability of water. Even a severe
drought had not altered their thinking and in the longer term, they will lag
wellbehind others in changing their water management practices.

At the same time, they were clearly the minority. The vast majority of
growers we interviewed were "change-ready", being open to new ideas but
this did notimply that change was quick. Rather, they were open-minded,
and they were building a case for change by accumulating over time new
information from a wide variety of people and resources. Growers were
definitely not flighty or in panic about potential changes to water
availability. However, more correctly, they were growing in concern and
were getting somewhat anxious aboutthe lack of information in more recent

times, especially about continued water security.

Consultants believed they were more open to change than were growers,
especially as openness and constant challenging of their own ideas kept
them up-to-date and commercially viable. They talked about the need to be
open to new ideas. Idea generation and dissemination was central to their

role and professional practice. Many mentioned that they feltthattheywere
very influential in making growers more change-ready, mostly through the
quality and length of their working relationship with growers. Some had
been consulting to individual growersfor a decade or more. As a result of a
good track record of successful decision-making about many issues related
to crop management in the past (i. e. mostly pest control), they were major
sources of influence upon farmers' decision-making now about water
management. As one consultantconcluded:

"I hat'e been 000rking cotth some growers for saier"I yenrs, @"d 00e get to
knott, each other rind the indioid"at concerns of the grower Day well. We
deoelop faith in each other, rind see how successji, I roe hare been in past
decisions. Growers ore coming to change, but like me, they roantto see some
practical results b<fore they commit to something that will cost a lot of
dollars grid time".

Cotton
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information, knowledge, knowledge sharing and
learning in the industry
There was little evidence of any passivity among those interviewed in

to seek new information and knowledge. Indeed, the vast majoritywanting

of growers and consultants were actively seeking information that would
lead to improvements especially in the areas highlighted earlier as major
concerns; that is, the returns per mega litre, and various aspects of water
quality and water scheduling. Many growers were highly active in seeking
new information to build their knowledge in these areas, doing their own
searches through the web, telephone calls to researchers, consultants an
other growers, looking for articles in local newspapers, and by attending
farm trials that allowed them to see new initiatives at work, as wellas to ta

to key players'

and inAlso consultants were very active in seeking new information
building their knowledge about water. While they made mention of mostly
the same sets of resources as growers, they made more use of research
publications, discussions with other consultants (often in their own
business) and researchers, and comparisons of trial data from within or
across farms. As to be expected, they were active seekers of new
information as such information gave them a competitive advantage over
other consultants, and allowed them to better meetthe needs of their grower
clients' Also, they were highly aware of changing public attitudes and thati

did not alter their behaviours, threats could build that mightgrowers

challenge the continued viabinty of the industry and their role as
consultants.

Growers, consultants, suppliers and extension officers rated the in ustry
very positively in terms of its responsiveness to change, risk-ta ing
willingness to experiment, willingness to continually learn and judge its
future to be a healthy one' Across all sectors, there was the general opinion
that the cotton industry was an innovative one' The cotton crop could be
regarded as a knowledge crop.

"Bett, ,eon us on this farm roe rend just about coerythi"g that's
related to the industry, go to et, ants, haoe trials onfarm grid talk

Then roe talk chowt koanInith other grott, ers rind rigronomists.
these ideas/it cotth our systems rind plan whatztie can do better. "

the relativeDriving innovation and the sharing of knowledge is
youthfulness of the industry, the good financial returns that have
encouraged a willingness to share information, and an acceptance that goo
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information is critical to successful change. The grower culture is clearly one
focussed upon innovation and trail-and-errorlearning. A number offarmers
talked of "giving it the acid test", about "getting a real buzz" from on-farm
trials, often "pushing the boundaries" by experimenting with different
options and how their own trials and small experiments built up their
confidence for larger changes.

Most growers were experimenting each season and often paddock by
paddock with a variety of infrastructure changes (e. g. pivotAateral,
recycling) and practice changes (eg siphons, double siphons, various sizes,
stubble, minimum zero till, rotations, field redesign) that might maximise
returns and profitability from irrigated crops. Trialing was central to
working outthe value and costofa change. As a grower explained:

"Currently Ij"st c@rinot justfy^, the expense of putting in drip

irrigation or laser 100ell, itg. B"t jinight tnnlit in rifezt, a p@ddocks

once roeget past this drought. "

There were very positive attitudes about the links between information
sharing, knowledge generation, learning and innovation in the cotton
industry. Similarly, the horticultural industry was judged as a leader in
irrigation management and knowledge sharing by many growers, extension
officers and consultants. Growers tended to transfer what was learnt about

irrigation from the cotton industry to their grain crops.

Overall, there was a strong consensus that the cotton industry had excelled
in getting information outto growersin a timely manner using a wide range
of communication channels. However, despite this positive record, there
were concerns in several areas:

There was sometimes too much information and it was often very time-
consuming to locate specificinfonmation. As two growers commented:

"Really there is plenty of information. Ileelthnt we need more about
the application of the information to see tiff 0007ks. The sciontz^ts need
to shott, us in practice some offheir/indings. I also roant better access
to informnt, bn about specific issues, which is often the hardest
inform"fibn to get".

"While there is a lot of infonn"tion out there, information about
in'igntibn issues is extremely difficult tonnd. I 000"!d"'t know 00here
to go if Icon"fed ton"d something. "
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Growers wanted more specialised information broughttogetherinto one
easily accessible form.

"It 000"Id be good to see cose studies with the names rind riddresses of
people tricolord in a COTTONp"k on " CD. Good to inoe rill offhe
research pulled together about important confer management issues on
one databnse. "

Growers and consultants feltthat a lot offindings from research had not
been tested or applied to determine its relevance and applicability to
specific regions. Farmers and growers were very "valley centric , and
expected either consultants or extension officers in their valleys to select
the information that was most useful to their conditions (eg type of soil,

crop type, water quality and availability). To them, the bestiritormation
had been tested outin farm trials that put theory into practice, with case
studies of successful implementations, and discussion in growers'
groups about whatworks or does notwork fortheirregions.

Variant to see things actually coork. The farm trials are good, and it does shott,
me that these ideas might innke a difference to my Jian", rind my conditions.
Because of the expense, rind the effort needed to introduce practices, I really do
kgoe to weigh ZIP the cotdence oner a few seasons. And 80e" cohen roe (the
consult""t rind D decide to mooe on a change, roe coin usually go for " trial
first. "

Own experience and the experience of other growers was a key information
On-farm trials were central to generating and sharing new

information and knowledge, and in producing new learning. On-farm trials
were important for building growers' confidence in innovations and new
practices. Growers wanted to see new technology working before they used
it themselves. Central to these needs was the considerable financial cost and
time involved in implementing new information and new technology.
Talking about how he combined various sets of information, a grower
explained:

"I build lip my confidence chowt the ORl"e of changes to how I
ingn"ge writer by Infoitg to my consultant rind other firmers. I
won't change unless Isee it 0007ki"g elsewhere. It also depends on
your Dieto of risk. Do you just treat/bunkrroztis or double it to do
a ankole paddock? I need good adoice rind consult@nts, using
research rind other farmers grid their experience, guides me a lot. "

source.
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"18"ther us much informntibn as possible before lingke a decisib, I. It is one
that my son-in-Inco rind I make together. Our ch@nange is to increase conter
use ,;a7ciency across theftrm buttn the most economic@100@y. Our decisions
us"@!Iy take taio to three years for a incl'or change. We I'Mst keep 'looking
oner the fence'to build our confidence about the rightt, ,"y to 80. "

Finally, while growers and consultants believed that those in the industry

were mostly open to learning and were "change ready", change was

adopted as an incremental process due to the considerable financial and

logistical costs involved. There is also the political dimension. As one grower

explained:

Another explained:

"There ore currently problems grid politics cotth confer supply. There
needs to be rin ince, Itjoe for conter use <117de, Icy. Fan"ers think at
present that if they cut their conter use by 20 percent then their
allocation coin be cut by this amount. 41 confer use <177cie"cy is such n
gooer"merit priority, they need to sinrt gini"8174"ding @rid morntzt, us.
At present there is "o confer. Where there is water, my aim is to 8702t, as
much cotton as possible to toke ridt, "nt@ge of the price without being
unrealistic or too risky. "

How growers, consultants, suppliers and others access
information

Table I summarises the wide range of people and resources that growers
accessed to gain information that was required to make a recent change to
some aspect of their water management. Consultants, suppliers and
extension workers generated highly similar lists of such people and
resources.
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T"ble I People 471d resot, rces "ccesse, I by growers On 710 order o1pr<fete"co
ResourcesPeople
Trial dataIrrigation consultants

Field daysCrop consultants
Cotton TalesResearchers

ExperienceExtension staff

Irrigation equipment suppliers Legislation
Case studiesResellers

Benchmarking informationBankers

Magazines (The Land, Cotton Grower Magazine)Other farmers

MediaFamily
Soil characteristics/soil monitoringFarm workers

COTTONpaksGrower groups
World Wide WebWater suppliers
Decision support systemsRegulators
Weather bureauIrrigation officers
Cotton conferenceChemical representatives
Formal courses (e. g. Irrigation Association oSpray contractors
Australia)

Knowledge resource directory

BMP manual

Water suppliers

A number of other general observations can be made about this list of
people, resources and information nominated by growers, consultants and
others:

I. They like a mix of contact.

2. They are especially very positive about contactthatis one'on-one'

3. A lot of information was seen to be too general and nottested for the
climate, soil type and water quality of specific regions. Again,

and consultants emphasised the value of greatergrowers

grower/consultant/extension staff partnerships to conductfarm trials
to deal with local concerns. Growers wanted to see more research

being funded fortheir own region. They wanted region-spedfic trials
rather than the research being done on an experimental farm in a
region with quite different conditions.
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4. Growers are clearly combining various sets of information over
periods of It0 2 years to make their decisions. One farmer explained
his decision-making as follows:

"My decision-making usually takes about a season or tano. lief the ide" take
shape in my mind, rind before discussing it coith anyone. 1100kfor evidence
from local grid international research, using magazines, CDS rind the
internet. I then discuss this ide@ unth my consultant rind agronomist to get
theirfeedbnck. I might also pick WPIi?edb"ck at growers' meetings, but not
alariays. "

Another talked abouthis decisions as follows:

"0147 decision-making @bout PI@itt, hag takes time grid prep@ration.
EUerythi"g is prepared throughout cointer to ensure roe could plant
conythi"g nanater becomes cuntl@ble. Country that came out of/hlloru arias
planted solid, and country that had a crop cons pmnted double skip to hedge
bets rind make the decisions @ bit sqfer. In the end there cons no anata. from
the rioer rind we had to rdy on bores. This reliance on bore water ultimately
limited 00h"t roe could do. "

5. Local papers or cotton-specific media (eg Cotton Grower magazine)
were seen to be a more significant source of useful information than
the larger media (eg The Land, newspaper articles). The media and
magazines were especially useful to consultants.

6. Many farmers felt that there had been too many courses and too
many meetingsto transmitinformation.

7. Growers would come together around tangible reasons (eg field
trials, demonstration of a new technology).

8. Many consultants, growers, consultants and extension officers
believed that there is a real shortage of experienced irrigation
consultants, particularly consultants who can merge the agronomic
and engineering aspects of water management.

9. Growers judged resellers as being less useful sources of information
than consultants.

10. Consultants were by farthe major "people" source of information for
growers, and consultants also believed that this was the case.

11. Resources like Cotton T@Ies, COTTONpnks and magazines needed to
shift their focus more towards water management rather than pest
management.

12. While benchmarking was identified as a valued resource, growers
felt that appropriate benchmarking was a highly complex and
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difficulttask that needed to be managed for them by researchers and
public providers. Consultants valued benchmarking as an activity
more than did growers.

13. Growers called for short, concise information like in the form of dot-

points that was relevant to what they needed at the time and that
provided links to other information. Growers indicated that links to
other information, including websites, could help growers to access
and digest the relevant and trustworthy information from all that is
available.

In other "mapping exercises" used in the interviews, growers, consultants,
extension staff and others talked through the use of these people and
resources in more detail. A catsgorisation of people and resources as "very
important","somewhatimportant" and "less important' emerged. Based on
the various mapping and rating exercises, and group discussion sessions in
the data gathering workshop, Table 2 presentsa summary of the people and
resources that were perceived by growers to be more important in shaping
decisionsaboutwatermanagement.

Groaners' perceptio"s o1 key people ",,, I reso"rces th"t
inline, ,ce decisions "boilt Migterincl, "gamer, t

SomewhatlmporLant
Farm staff

Bankers

Water suppliers
Other farmers

Family

Grower groups

Extension staff

Benchmarking

Legislation

Magazines

COTTONpaks
Soil characteristics

Soil monitoring

Weather bureau

Decision support systems

As Table 2 shows, growers feltthat consultants (irrigation, crop, other) were
shared thisthe dominant source of information. Many other growers

grower's point-of-view:

T"We2

Resource

People

Most Important

Own experience
Researchers

Irrigation consultants

Other growers

Crop consultants
Other consultants

Resources Trial data

Field days
Cotton Tales

Grower experience
Case Studies

LesslmporLant
Resellers

Chemical representatives

Spray contractors
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Media

World Wide Web

Formal courses

Cotton conference

Knowledge research
directory
BMP manual
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"My consultant is a innjor sounding bogrd. He suggests that Igo to field
days to see what coll be done, @rid helps me think through the changes. I
hare irrigation sched"ting tools like C-probes to help my day-to-day
decisions along tinth regular titsits from my consultant. The consultant
d'orks closely cotth me in planning our crops. "

A consultantreported his relationship with his group of growers as follows:
"I h@tie di7ect day-to-day contact. Bec@"se of the conter restrictions 00ith
groaners, roe do a review at the start of the season, look at crop types, look at
'coh"t 7:3', and I 000rk closely tinth growers during the season advising on
confer. "

Growers reported that their consultants tended to have long-term
relationships with individual growers built upon a deep understanding of
the grower's experience, risk profile, soil and water conditions, as well as
high levels of trust based on many years of contact and in making good
decisions with those farmers' Consultants were a key resource in terms of
bringing into the decision-making framework for growersthe experiences of
other growers in similar regions and conditions with the same issues. At the
same time, growers also emphasised how they worked independently,
accessing research findings either directly from researchers by
email/telephone/reading reports, or through getting the assistance of other
consultants and extension officers,

The ratings (see Table 2) again showed the perceived value of trials, field
days and case studies as attractive and practical sources of information that
shaped grower's water management decisions. Grower experience was a
core resource. Field days were a great opportunity for growers to share their
experiences, and to hear and most importantly to see whatelse was possible.
There was a clear preference for short(2 hours to half a day), informal field
days that focussed on a I-2 issues in detail and gave an opportunity to looks
at other growers systems and the application of research. One grower
explained the impact of his experiences from a field day as follows:

"Here is rin example of how a field day changed my mind. After

going to @ field day rind henri"g rin irrigation consultant, rind

seeing results, Imnde some changes almost sty"ight atony. ISPlit @

field in h"ly; and compared one siphon and two siphons. The 00hole

farm went to tano siphons. Animprooeme"t of about a bale to half

bale has meant I'De stayed ajith the new system. "

Cotton
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As also shown in Table 2, of all of the cotton extension publications
available, Cotton Tales emerged as possibly the best-known and most
respected source of information.

Many farmers mentioned the value of grower groups(see Table 2).

"I see great benefit in getting grower groups together to discuss irrig"tzbn
methods. We hat'e done this in the p@st rind it has been quite effectioe. You

get a good response from groaners beCCl4se they rite the ones who are most
interested. "

Another reported:

It is"We ore currently doing benchmarking as port 91 a grower group.
coorking quite well. So for 87 paddocks haw been benchmarked. Groaner
groups with morel7eld days, trials rind benchmarking 11hked into them, ore a
good way to go in getting rind ripplying naninform@tio"."

There was a lot of comment by growers about the value of the Cotton
Conference held every two years, but at the same time some concern about
the style of the most recent conference, and its immediate value for growers.
A grower explained his concerns:

"The cotton conference has been a great source of information. Howet, er, I
feel that the conference is drifting from research findings, grid @ different
sort of conference strictly focused o71 research coould be usei^, I. "

We also completed the same mapping of major source of influence on
decisions with consultants.

Table 3 presents theirjudgements, which overall:

. were very similarto growers' perceptions, especially concerning
of one's own experience, field days, trials, and other consultants

. consultants reported a much narrower set of people and resources than
did growers

. they highlighted more the value of Cotton Grower magazine, formal
seminars, formal courses, attendance at special workshops (e. g. Iim

research stations andFurcell), publications from research groups,
centres, accessing ideas from their consultants' networks and companies

. mentioned less the role of resources like COTTON Paks, Cotton Tnles,
farm workers, family, and bankers.
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irrigation resellers tended to be quite different in how they sourced
information. Generally they tended to be less likely to access the
industry specific information sources such as CottonTnles, COTTONpaks
orthe Cotton Conference.

In talking to the providers of irrigation equipment, they believed that as
cotton has traditionally used surface irrigation, the equipment providers
have had less impact upon the decision-making of growers. Irrigation
equipment suppliers are not installing the hardware (e. g. centre pivots,
spray irrigation)that they do in other industries, and so are not building the
close personal relationships and opportunities for knowledge sharing that
they have with growers in other industries.

T"ble 3

Resource

Own o<perlence
Irrigation consultants
Consultants in own

business

Researchers

Growers

Resources Trial data

Field days
Seminars

Publications by
research groups
Benchmarking
Formal courses

Grower experience
Soil monitoring
CottonGrower

magazine

People

Cons"It""ts'perceptio"s o1ke!!people 4,147eso"rces
th"t milt, once decisions "bowtz, ,"terincl, "germont

Most Important Sonewhat

Important
Grower groups
Extension staff

Legislation
Dedsion support
systems
BMP manual

In-house company
training
Weather bureau

Case studies

One-to-one extension

Knowledge rpcParch
directory

,peelmporLant

Drivers andbarriers to change

The water reform process is playing a major role in shaping the context
within which growers are making their decisions. Almost all growers said
that they had to be realistic, and prepared for some form of cutback. The
uncertainty at present surrounds how much will this reduction be in water
availability, and ifthere will be any compensation linked to the cutbacks.

Resellers

Chemical

representatives
Spray contractors

Media

World Wide Web

Cotton conference

Cotton Tales

COTrONpaks
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Even in regions where no cutbacks have been announced, growers were
uncertain about making any changes to their water management practices,
as they feared that any savings in water would be a guide to the future level
of cutback that they may incur. Growers were keen to save water, but until
their production capacity had some sort of security, they will not spend the
money on introducing further water managementstrategies ortechnologies.

Growers reported that the driving forces for introducing positive changes
that would improve their water efficiency were:

. evidence of the benefits of a new practice, technology or strategy
based on the findings or facts from in-house and outside trials and
experimentation on theirfarm or other farms

. cutbacksinwateravailability

. the drive to continue to gain the bestfinancialretum for a farm, and
now that pest management was under control, the focus was upon

returns through reducing the costs per mega litre ofmaximising

water

. the long-term sustainability of the farm and the soil

. the support, advice and experience of their consultant agronomist

. the need to save labour costs associated with irrigation

. the introduction of neutronprobes.

In our interviews, growers mentioned more drivers for change than barriers
to change in their water management decisions. The most frequently listed
barriers were:

. not having enough practical evidence that the specific change will
improve water useefficiencyenoughto improve the acreagegrown

. the capital cost of introducing new technologies such as a change to
an overhead or trickle irrigation system. In talking though the
outcomes of some trial-and-errorleaming, a grower concluded:

"!I my onform trial or rinother in my area is s"crest:fill, I coin
possibly put in a field rind then see what the results ore. Cash nott,
finally determines dane implement this on riftn" scale. "

. being concerned about "change for change sake" or "following the
herd", when really what wascurrently being done on the farm made
the most sense given the soil, climate and water availability. A
grower commenting on changeforchangesakeresponded:

con"
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"!fit is not going to gine me rin extr" 911@rter of a hale or more per
hectare, I 14,011't bother. You need to show me the eru^errce thnt

changes ruin innke a rent difference. "

unknowns about the best choice of irrigation methods and
engineering given the soil type.

Grain Irrigators

Cotton growers were making irrigation decisions not only about cotton but
also about other crops (e. g. chick pea, wheat, lurerne, sunflowers, sorghum),
beef cattle and some horticulture (e. g. olives, oranges). The choice of crop
was clearly made on the basis of the best returns per mega litre of applied
water. In the cotton growing regions, there were few irrigators who did not
include cotton as a part of their farming system. Therefore, our interviews
focussed on irrigation knowledge in general, not specifically to cotton or
non-cotton crops.

We interviewed four growers who did not grow cotton, but irrigated other
crops (i. e. wheat, barley, inungbeans, sorghum) to deterTwine if they had
special issues that were differentfrom the issues raised by growers of cotton
and grains. In addition, we spoke to a consultant working primarily with
wheat crops. Growers reported that the drought had made them intensify
production on irrigated country. Water availability has not impacted
dramatically upon theirfarming practices, but with proposed water reforms
and the experience of the drought, both were looking at alternatives that will
use less water in the future. These strategies included reducing or cutting
out summer irrigation, only irrigating winter crops, putting in more bores,
looking into alternative irrigation systems to sprays, with related changes in
farm equipment to deal with stubble and intrtimum till. Mentioned more

oftenby grain-only growers as a determining factorfor any changes in water
management was the markets for the various crops at differenttimes of the
year.

While the sample of grain only irrigators is small, at least for this sample
there were very strong similarities in the key issues in water management
(e. g. costs and continued availability of water), the range of people and
resources that influenced decisions about water (e. g. own knowledge, field
days, other growers, local agronontists), the barriers to change (e. g. financial
costs), and the time frame for key decisions was also over a few seasons.
This is consistent with the other growers who indicated that the issues in
water management were similar acrosstheirwhole cotton and grain farming
system.
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Notable differences were that the grain only farmers could not afford a
regular consultant; they seemed to have increased reliance upon the
knowledge of family, farm staff and water regulators about water and
suitable crops; overallinformation that was available was described as "a
little hit and miss in terms of quality and availability'; growers were just
moving into soilmonitoring instruments;somewhatless understanding than
cotton growers of what is available to assist them in terms of available
information and resources; less frequency of field days than it seems for
cotton crops; and evidence of somewhatless urgency and concern aboutthe
quantity of information that they need as their experience with their crops
was so extensive, and the crops were less troubled by pests than cotton. In
terms of improvements to getting access to information, growers wanted
more access to publications and short(i. e. 2-3 hours only) field days.

A consultant who advised growers on their peanut crops commented that
the grower transferred the knowledge gained from the cotton industry about
irrigation to the management of his peanutcrops.

Role of pub"c andprivatesectorserviceproviders
First it is importantto note that in discussing the public-private relationship,
many growers explained that a "sea change" was quietly occurring. A third
player had now joined the public and private providers in generating and
sharing information and knowledge. This third player wasthe grower.

Agrowercommented:

"I see th@t extension stqjff in particular @re now looking to the grower for
knowglisz, ,ers. Through the innoo"tio, as grid ideas we are trying, growers

more aboutthese issues than many researchers rind extension people. We ore
now becoming much better in collecting information "s well "s data/br our
ownf@nits, rind extension call makegood use of this. "

In addition, as a consultant explained it:

"As consult"nts, wei7itd that growers ore getting more sophistItated tinth
water scheduling, C-probes rind continuous recording of soil moisture.
Consultants need to keep pace anith 81'000ers coho coin le"d the way "o00 as
they get their o00n data rather than MS. 0117 task is now to problem-soloe
and bininstorm 00ith them on the alternattoes they might consider to
maximise dollnr returns per hectare. "

Another sea change is that on the larger farms there is a clear trend towards
building an internal capability in water management among those on the

Co"",
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farm. They are focusing upon building their skills and knowledge internally
by employing two to three agronomists at each farm, and funding their
professional development through the cotton production course, and
consultants' seminars. Some large farms are holding in-house seminars to
promote and to grow this knowledge aboutcrop and irrigation management
internally among their own staff. These farms are contributing to the greater
knowledge base through commercial scale trials and economic analysis of
changes.

The vast majority of growers and consultants believed that the public
providers' role was aboutidentifying growers' needs, and getting research
completed and then communicated back to them to address those needs.

The private consultant played the key "hands-on" role in working with the
grower to decide and implement the crop and water managementstrategies
for the season.

Overall, growers, consultants and extension officers considered that the

current modelofroles and duties was working well. A consultantput it like
this:

"I see the public/industry extension role to be @bout getting hat@ out and
coinmi, itic@tillg this out to all of Ms. The prto"te role is to get these messages
out to the growers through one-on-one contact. The challenge is that roe
need to be more confident ribo"tthe useji41"ess offhe outcomes from research
to be convinced that roe call use it. "

Growers identified field days as an excellentforum that could showcase the
cooperation between public and private providers. The more successful field
days already had shown the value to farmers of the two groups working
together to plan the purpose, location, timing and speakers for the field
days.

Another opportunity for cooperation the organisation of
benchmarking. Working together, it was felt that public and private
providers could drive more opportunities for benchmarking that combined
public funds and private sponsorship, with grower groups being central to
these benchmarking partiierships. As one consultantcommented:

"We need to 3,707k together by doing/7eld trials on nuns, like case studies
and benchmark, hag. By 2,707ki"g together, consult@nts h"oe all qj the
information, grid con eXchange with extension stqfi'to conte it ZIP grid put it
out there. "
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Another consultantremarked:

"An enthusiastic extension qfficer is a lien/ important bridge in this
industry".

Regional(and linked to this, historical) factors seem to have influenced the
levels of public-private provider partnering in some regions. Generally,
there is considerably more change in the extension staff in a valley than
changes to the consulting staff. If an extension officer has developed good
working relationships with local consultants, relationships generally have
continued despite regular changes in extension staff. However, the increased
movement and turnover of extension staffin more recenttimes was making
it difficult for co-operative relationships to be maintained, according to
many consultants.

Possibly as a result of this increased movement of extension staff, a few
consultants were critical of industry extension. Although a minority in

One of theholding these views, it is important to report their concerns.
more vocal among them complained:

"Oner"11, the extension system in the cotton industry in my Died, is almost
non-existentin my region. IPM methods hare clanrly been adopted more in
Queensland than NSW, so therefore the system is not 0007ki"g. Prionte
consulting is now the primmo"itt source of information for groaners.
Extension Qincers "re not ground long enough 167 you to build good
working relationsh, ^s. "

New and emerging issues were seen to benefit from extension work in
developing local understanding, undertaking trials and benchmarking, and

Once "the ballcommunication of findings to raise awareness on an issue.
then it was considered that consultants would provide thegets rolling"

it.services and day-to-day support needed for growers to manage
Depending on the issue, this may take a year or two of extension input to
develop the understanding and the capacity in the local industry. The focus
of extension tended to be more aboutthe bigger issues fadng the industry.
As one extension officer putit:

"Extension tends to 1,707k on the issue until it gets its own legs and then roe
mooe on to rinother issue. We tend to focus upon the bigger picture rather
than the nifty gritty that consultants 0007k tinth. Once rin issue gets its own
steam than 11/8 ore able to cut back rind moor onto other issues, rind other

information as it becomes quail"ble"

Cong,
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Finally, both growers and consultants saw the public provider as a potential
source for funds that will bring financial benefits to the industry. A grower
reported:

"I see the Corerninent's role being about dyen'rig morntioes for improoed
irrigation t;ft7cie"cies".

Role of the irrigation industry

A number of consultants and irrigations suppliers talked aboutthe gradual
growth of an irrigation industry that will in time be available to better serve
the needs for information and knowledge of irrigated cotton and grain
growers. They emphasised, as did many others we interviewed, that more
expertise was needed in understanding how to reduce losses due to
inefficient water management practices. People with more expertise in the
engineering and equipment side of irrigation had a greater role to play in
identifying and working through ways to more efficiently manage the
system. This role included using engineering knowledge to improve existing
systems, the better engineering design of new systems, the impact of
practices like increased flow rates, methods to reduce evaporation, efforts to
reduce seepage, improved ring tank storage, furrow design and other
developments.

Those interviewed, however, were concerned that universities were only
now beginning to consider programs that will produce the numbers and
types of irrigation engineers that are currently required by the irrigated
cotton, grain and other industries. On a more positive note, recent
developments in vocational education and training now mean that
Certificate and Diploma qualifications are available in irrigation, as well as a
training package and the recognition of prior learning, that will promote
more traineeships and apprenticeships in irrigation. The graduates will be
able to bring their new expertise to the industry either as irrigation suppliers
or as irrigation managers on farms.

<0.0. ,
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Research, development and extension needs of
growers andconsultants
In our interviews, growers identified the following issues for future research
and extension:

. irrigating hard-settingsoils

. waterscheduling

. applicationefficiencies

. waterlogging and siphon times

. deepdrainagelosses

. siphon sizes and flow rates in compacted areas

. the costs of putting in trickle and drip systems, including installation,
pump, filters, flexibility of the systems

. more researchintosalinity
waiting for more. management of tail water - many growers are

information about this to emerge from the Water Use Efficiency
Initiative project, and feelthis dissemination has been very slow

. loss of water through open channels (calculations of amounts and
managementstrategies)

. research into waterstorage, under and above ground.

Consultants provided the following list of issues, which was similar in
many areas:

. waterscheduling

. results from trials using the SIRMOD system

. cost effective drip irrigation and how to make it work financially for
crops like cotton

. production and efficiency figures for differentirrigation systems

. results on rotations of cotton with other crops

. whatcropsto move to after cotton ifwater prices keep going up

. returnoninvestmentresearch

. better information and understanding about deep drainage

. sannitymanagement

. more reports that integrate and adopt a more holistic approac ,
showing the inter-relationship between crop, water and management

. loss of water in channellosses, darn losses, and application efficiency

. irrigation choices and soiltypes

. shallowwatering in furrow systems

. waterlogging and siphon times

. more case studies on change from furrow systems to pressunse
systems

Knowfod9e"aria9eme"tin C@tt@"and6rafr, rin^'atio"
CRC

39



. the trend towardslinear moves

overhead irrigation for broad acre cropping..

Consultants gave examples of gaps that they felt existed in research that
needed to be undertaken (e. g. irrigation under different conditions, soil
types, drainage rates; water holding capacity, effects of compaction,
irrigation internal stretches). A number of consultants also commented
upon what they felt were delays in distributing the findings from the
research (e. g. findings from RWl. IE initiative).

Many of these issues targeted for future research or as issues are highly
interrelated, and growers and consultants did describe such issues as being
influenced by each other. For instance, a consultant explained his needs as
follows:

"As a consultant, there is a range of matters that land others need
to know more about. It is giltnter-related. I'd like to see more

research into Boilg"rdOll needs for jin:griffon. I need to better
understand hott, to make he@d ditches more ,;fficie, It, along similar
fines to research done on storages. Morelield days ore required on
how to measure confer. A lot of people will be surprised at koan
milch writer they are using. Research into soil types rind
implzt"tio"s for irrigation is needed. Different itrig"fib" systems
rind different soiltypes is " big issuefor my 1,707k. The pros grid
cons of different moisture monitoring equipment is @nother topic.
And more irrigation training for consultants as they mooe more
into water as port offheir services. "

Education andtraining in water management

There was interest in practical, advanced leveltraining in how to measure
irrigation system efficiencies and how to manage these. Accreditation was
not considered necessary for training, unless this was to become a
government requirement for irrigators in the future. Across all the groups
we interviewed, there was a strong emphasis on the need for courses to be
practical, short, going deeply into an issue (rather than covering a lot of
issues more generally), being linked into a farm trial or actual piece of
research that could be seen, and in which there was a good mix of different
types of people and interests (e. g. growers, consultants, extension, re-sellers,
researchers). The list of issues raised earlier is clearly a guide to what such
courses mightbe about.

Cotton
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Irrigation equipment suppliers
Four interviews were also completed with irrigation equipment suppliers.
As a part of their sales service, they advise growers on irrigation design
work and equipment supply. Advice on irrigation management is seen as
part of their service to growers. They recognised the challenge of keeping up
with technological changes, and the need for continued staff training. The
top water management issues were similar to those identified by growers
and consultants: availability of water; efficiency of water use; quality of
water; salinity management more spedfically; and the bestcropsforthe type
and availability of water.

Asked about the major influences upon the decisions that growers make
about water management, suppliers mentioned the same individuals an
resources, as did other groups. However, possibly as to be expected, water

"inner circle" ofsuppliers, re-sellers, equipment suppliers were placed in the
agents that most influence growers, while these three groups were riotseen
by growers or consultants to be as centrally important.

Suppliers believed that they could easily access information about water
management from many sources. In particular, they had networks o
suppliers through to advisers that could provide them with the information
they required. At the same time, there did riotseem to be the same depth of
understanding aboutthe people and resources actually available to provide
information about water management that we found among growers and
consultants, in particular.

These suppliers wanted to see more irrigation research and extension on the
availability of water; getting better efficiency (i. e. channellosses, dam losses,
application efficiency); waterlogging; efficiency of energy versus application
efficiencies especially for smaller growers; the inter-relationships between
water, crops and management;lower cost drip systems suitable for cotton;
and the returns on investment of highest yielding crops given water
availability, cost and quality.

Agency andfundingbodies'perspectives
issues. A number of interviews were alsoMajor water management

completed with agencies and funding bodies to report their views about
water management, as well as where public sector irrigation extension is
heading. On the topic of the major water management issues, these groups
had highly similar perceptions to other groups that were interviewed. To

issues were the continued access to water; includingthem the major
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volumes and when growers will be able to use it; whole-offarm water use
efficiency; water use scheduling; and soil management to maximise use of
fallow.

Current and future roles of extension and consulting. Their views about
the extension role supported those expressed earlier. Extension is focused
upon "public good" and providing a whole-of-industry benefit. Examples
given were the greater attention that extension, when compared with
consultants, is giving to sustainability, water use efficiency on a catchment
basis, and the recognition by extension of the social Science issues and
community interests that are integral to an understanding of the longer-term
future of the irrigated cotton and grain industry.

In particular, government extension provided independent advice typically
based upon access to solid research. As one person putit:

"There is a need for groaners to kgoe access to people independent of
coinmerci@linterests, rind 00ho ore able to adapt information for the regional
are"s. Extension also filters research so that consultants are @ccessi"g the
best goringble rese@rch ande, Ice".

It was felt that extension has played a major role in "kicking-off' water
management efficiency as a major issue among growers, and that
consultants followed once they realised that improved water efficiency had
been recognised by growers as the next big issue to manage more
successfully to gain further improvements in production. Water
management has now moved from being seen as "extension business" to
being perceived as "the farmer's business".

In looking at the future of extension and water management, agency and
research respondents talked about "almost going the full circle". Once
extension provided most of the technical skilling. Next, consultants took on
this role as extension moved more into information and research

dissemination, using adult education principles and skills to get the right
information to the right people. In the future, it is feltthat effective extension
will be a mix of sound technical skills and knowledge, together with
facilitation and adult learning skills. Their focus is not on the day-to-day of
farm management but on capacity building. As one senior officer
summarised:

"The current grid/74t"re role is riboz, t c@p@city building. We dent tt, ith people
and need to show demonstrated people and communication skills. But also
roe need to gain client respect by h"Ding technical understanding, not about
thenMer arts of irrigation des^gn but by promoting the benefits of adopting
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the more holistic picture about sustain@ble production systems th@t coin be
essential now rind in theft, hire".

The consultants' role is seen to be focused "upon things ,the "private good"
and the technical side of farming, and less so about "people, community,
and systems". Extension and consultants currently were seen to strongly
complement each other in the roles they played. These complementary roles
were seen to be at their best in trials, field days and related hands-on
activities that broughttogether practice and research.

It is predicted that the consultant's role will be increasingly specialised. To a
lesser extent, this was also predicted for extension with water specialists
being developed for some regions. Specialisation that offered growth in
technical knowledge was seen to offer young extension officers improved
career opportunities that may keep them in extension longer and make them
less likely to move to private sector interests. Specialisation was being
drivenby the need for more in-depth understanding and improved practices
in irrigation system design, detailed design issues, how to best re-work
existing systems, and in getting the efficiency right within the production
system.

Factors that influence growers' water management attitudes. A number of
"did not know whatthey didkey issues emerged here. First, many growers

not know" until their current practices were challenged by the right
combination of new information and new practices. Egos can be big in this
industry. Many growers believed that they had little to learn, as they had

As oneconcluded that they had already highly efficientirrigation systems.
person putit:

"The big ch"1181/8e cons that many growers already belieoed that they were
41nc, 'an, ,.

However, recent advances in the science of water measurement (e. g. with
better measurement of losses through seepage, ring tank storage,
evaporation in channels, applications to fields) had surprised many growers
in terms of how much improvement was still possible in their systerns.
Managing crops with the limited water available during the recent drought
has also clearly challenged perceptions about irrigation management and
waterlogging assome crops, managed with limited water, yielded very well.

These respondents from government and research agencies also argued that
many growers today feel"embattled by water system reform on the one

on the other, and theside, opponents of clearing of natural vegetation
victims of changes in commodity prices". There is strong pressure to change

Cotton
,

CRC

Knowfodge"aria9eme"tinCottO"and6ra", rin^atio" 43



attitudes and water management practices, and "the smart ones or the top 5
percent are moving quite quickly". Or as a number of respondents putit:

"A bales-per-megalitre thinking h@s replaced " bales-per-hectare thinking on
farms".

Another observation among these government agency and research
respondents was that the vast majority of growers cannot afford to re-invent
their farms. But growers are very willing to use new information and
knowledge to continue to improve the returns on capital for each mega litre
of water. As one researchersummarised the situation:

"Groaners require " number of seasons, rind a Danety of sources of
information rind "the pain in the roanetj70m the previous sanson" to alter
their confer management practices".

A major barrier to change was seen to be a general nervousness among
growers asthey tried to getan "understanding of whatthey are changing to,
and what it means to them". To do this, they need time and access to
information that they learn to value and trust as it proves to make a
difference. Extension was seen to play a very valuable role in supporting
growers through this process. The other major barrier was available capital,
and returns gained in investing capital into improved water management
efficiencies as against otherstrategies to improve farm production.

It was felt among these government and research respondents that a variety
of sources of information were needed to assist growers in their decision-
making about water efficiency. Key themes were making messages
consistent; available through multiple channels of communication; "gently
challenging"; and not making information too hard to access (e. g. avoid
complex web searches, having "one'stop" sets of information). The vast
majority of those connected with government agencies and research
supported the continued use of a variety of information channels. Many
believed, however, that growers were "more comfortable" with field days,
grower groups meetings, and concise readily useful information like that
often presented in Cotton Tales. There was very strong praise for the
outcomes of the plant production research by the Cotton CRC, butsome felt
that the Cotton CRC was deficient in providing insightful outcomes
regarding water use efficiency strategies.

Government agency staff and researchers were very positive about the
impact of initiatives like the Queensland Rural Water Use Efficiency
Initiative. It had a lot of local input; challenged existing grower practices;
used localextension; and had clear targets to achieve so highlighting its very
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practical focus. They welcomed news that additional funding will occur to
re-commence the Queensland program. In contrast, respondents from both
Queensland and NSW were somewhat more critical of the Waterwise
initiative in changing grower practices. Growers had perceived the level of
the materials to be below their existing levels of knowledge, covering what
they already knew. Once this message was spread around among farmers,
the success of the program was limited.

Overall, government and research respondents were critical of the
"initiatives funding" approach that was being adopted rather than a focus
upon recurrent funding. Initiatives funding paid less attention on how to
maintain longer-term support for a water management issue once the
funding had ceased. It was believed that Queensland Rural Water Use
Efficiency Initiative was very successful, but by the time it had picked up a
good level of momentum that may have led to even better outcomes, the
funding had ceased. The program did not get private sector buy-in soon
enough, which reduced the chances that private consultants would run with
the initiatives once funding ceased.

CASE STUDIES

Two case studies were undertaken to illustrate the way in which a large

cotton grower and a consulting and re-seller company access and promote
information and develop knowledge about water management issues. In
preparing both cases, interviews were completed with managers,
agronomists and consultants based in both organisations. These case studies
have been considered in the overall analysis of findings. They are detailed
in Appendix D.
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FUTURE RESEARCH

Based upon our discussions with growers, consultants, re-sellers and other
groups, the following issues emerge as potential areas for future research.

I. A survey of a representative group of stakeholders to determine water
management issues and attitudes.

In terms of the currenttopic of knowledge management, using the findings
of this research it is now possible to design survey questionnaires that can be
better focused upon the key water management issues facing the key
stakeholder groups. A survey using a structured questionnaire can be
designed that can more accurately quantify perceptions and levels of
agreement/1<nowledge/importance of several issues, and across different
stakeholder types and different regions. A survey of current levels of
knowledge and key topics of interest in irrigation and water management
also provides a baseline from which to measure and statisticalIy test chan es
in attitudes over time as extension and related activities continue to raise

levels of information and knowledge.

2. More in-depth investigation of selected issues.
Previous sections in this report have identified many water management
issues that could be investigated in more depth. A short list of such topics
could form the basis of topics to be investigated further though in-depth
interviews, focus groups and through the use of other qualitative methods.
For instance, such topics might include the use of interviews to gain a
deeper understanding of grower's and/or consultants' attitudes aboutfuture
directionsin the industry in terms of water management;recentexperiences
with innovative attempts to better use water; and how various groups
would see themselves responding to a variety of scenarios that describe
different changes to the industry, and the availability and cost of water.

3. Case studies of successful innovations in water management
Along similar lines, a series of case studies could be prepared that rofile
successful innovators in terms of new water management practices. These
case studies could be built through the completion of interviews with a
variety of people associated with the planning, design and implementations
of the innovative water management practice, including growers,
consultants of various types, farm workers, extension officers and others
who played a role.
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4. Action research into the identification of, and solution to, various water

management issues
A case study tends to be retrospective in that in reports on what happened,
rather than being involved in the actual decision-making in realtime that
was applied to resolving an issue. More action-oriented research methods
also bring together diverse mixes of people to identify and to solve a real
problem, usually over a 2-3 month period, with members of the action
learning team each paying various roles in researching and investigating the
water management issue. There is both individual learning but also team-
based learning as the group applies solutions, evaluates their outcomes,

and then introduces other solutions toxi reflective enquiryengages in

resolving the issue. The action learning teams should be a mix of grower,
consultant and extension participants. Topics that might benefit from the
application of action-learning principles and action-learning teams include:

. Having a group identify, plan and implement a field trial or field
day, documenting all aspects of the process and outcomes, including
the learning, and the communication offindings to other parties;

. Using a team-based approach to identify a set of shared problems
facing group members concerning water management, and then
planning and implementing a set of solutions to the higher priority
problems;

. Using the action learning team to develop a more holistic view of
crop and water management.

PERSPECTIVES FROM OTHER INDUSTRIES

The project steering committee requested that some understanding be
developed of irrigation knowledge pathways in other industries. For this
purpose, people in other industries (e. g. grains, sugar, horticulture) were
invited to be participants in the three-day workshop in Moree, and also
conducted some of the interviews with cotton growers, consultants and
others. In addition, we contacted and invited members of other industries to

be involved in interviews, meetings and focus groups. Appendix E provides
as summary of the key findings to emerge from a series of meetings and
focus groups with members of the sugar and horticultural extension groups.
The appendix summarises their perceptions about knowledge and
knowledge development, attitudes to change in the industry, innovation and
public-private partnerships in extension.
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SPECIFIC REQUESTS AND IDEAS

A number of recommendations are provided in this report. In addition,
certain issues were also raised more in the style of requests or ideas that
needed some attention:

I. provide growers in the Moree region with access to an extension
officer with irrigation and water management experience

2. update growers, consultants and others on the outcomes to date from
the Rural Water Use Efficiency initiative

3. auditthe currentsystems being used to get extension information out
to consultants to improve efficiency and effectiveness of these
dissemination channels

4. get a better understanding of what are the causes of some animosity
between consultants and public providers in some regions, and work
with both groups to identify practical solutions to build more
cooperative relationships

5. promote the content and timetable for dissemination of the proposed
WaterPak

6. provide more information and explanation about the proposed Rural
Water Use Efficiency 2

7. provide wider dissemination of information aboutopportunities now
available for irrigation workers on farms to do traineeships and
apprenticeships

8. due to the very frequent mention by growers and consultants of his
work, identify an appropriate forum to profile the ideas of Jim
Furcell

9. investigate the evidence (for and against)the Mungindiregion being
perceived by some as a "forgotten valley"in terms of irrigation field
days

10. develop an inventory of companies willing to give talks about
irrigation methods and management and circulate this inventory to
extension offices and consultants.

11. establish review boards to discuss with researchers thegrower

practical application of research.

12. enhance the linkages between the water/engineering aspects and the
agronomic and soils components of irrigation management.
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INTERIM RECOMMENDATIONS

Knowledge management is about the provision of the rightinformation to
the right people at the right time and so creating a climate for continuous
improvement. Also it is about creating the conditions that allow knowledge
to flow freely between people. Given this understanding of knowledge

put forward for consideration the followingmanagement, we

recommendations:

availableI. Ensure that information about water management is

through a variety of avenues. Develop and support a package of a
range of intorination and learning mechanisms to suit the differing
needs and interests of stakeholders. This package would include field
days, newsletters, information resources, website, trials,

forcomputerised decision support models, training courses,
example.

2. Continue to promote as a major strategy the one-to-one interaction
and personal contact between irrigators, consultants, suppliers and
extension workers' Irrigators want practical, matter-of-fact
information gained through personal contact. They learn by doing
and seeing. The bestface-to-face methods to promote access to new
information and to promote knowledge sharing are field days, trials
and grower groups. Access to the experiences of other irrigators and
consultants are especially valued as a part of both of these initiatives.

3. Irrigators want more information relevant to their particular set of
farming conditions (i. e. soil type, location, climate). They want more
crop trials, field trials and growers groups in their own districts, and
write-ups of local case sttidies providing practical, accessible
information relevant to their particular conditions. Therefore, more
effort needs to be taken in research being trialed across different
types of districts, and the outcomes of these trials being promoted
through field days and short, practical publications like Cotton Tales.
These need to draw together the water delivery and agronomic
aspectsofwatermanagement.

4. Provide detailed, practical training in irrigation measurement and
management for consultants. Private consultants need to be better
educated about irrigation management. While expert in pest
management, many consultants believe that they lack the required
levels of irrigation management knowledge to best assist growers.
Identified experts (e. g. expert private consultants in whole-offarm
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water efficiency management, successful irrigation farmers from
various states and regions) need to be brought into all regions to
train private consultants, extension officers and others in the

effective water and irrigationaspects of
management.

numerous

5. The public sector role and expertise needs to continue to be centred
upon providing in highly accessible formats, the findings of relevant
research supplemented with practical examples of the local
application of this research. Extension staff are perceived by
irrigators, consultants and others as fadlitators or "knowledge-
brokers" who provide information that demonstrates best practice
and technical support. They need to continue to promote this role,
including greater efforts to promote information to private
consultants who are the key individuals influencing irrigators'
decisionsaboutwater management.

6. Research needs to be targeted to meet growers' needs. It is proposed
that a grower review board be established in major regions to
identify key areas for research, and secondly, to discuss with
researchers at regular forums the practicalities of actually
implementing the findings from their research. This body would
assure that research that is required for specific regions is
undertaken. Also this body needs' to work with extension so that
research findings are communicated in ways that maximise the
likelihood of uptake by growers and consultants in particular. This
role may be a local adaptation of the ACGRAfunction.

more

7. Given their central role as a key source of information gathering and
knowledge generation and sharing, consultants need to be better
targeted in extension activities. A cooperative approach to
information transfer is the best option, and one that is very possible
given the existing positive relations between consultants and
extension in most valleys.

8. Continue to send out short, concise, practical information to growers
through Cotton Tales in particular. Include links to more detailed,
useful information. Where possible, Cotton T@Ies should be modified
by local extension officers to promote information of the most
relevance to their particular region and those growers' needs.
Similar formats would be useful for grain irrigators, although more
work is needed in understanding their needs.

<0.00"

^:::; K"Owle@!ge Maria9e"rentin cotton and6rainZ, 749atiO"
CRC

50



9. More work is needed into identifying potential vehicles for cross-
industry cooperation in the area of sharing information and
knowledge about water management, including forums devoted to
innovative water management strategies, and greater incorporation
of lessons from other industries into Cotton Tales and information

paks given to growers.

10. There needs to be the development of more "one-stop" integrative
information tools, such as for example, CD's that combine all of the
information from different sources on water management

(WATERpak is currently under development); a searchable database
of antrials (including trial books); field days that only focus on one
or two issues in-depth; and a catalogue of "who is doing what' in
research.

11. Continue and increase the offerings of the courses such as the Cotton
CRC'SAINE's Cotton Production course and the GRDC'SILINE's
Sustainable Grain Productions course, and ensure a suffident focus

upon irrigation management.

12. Regularly prepare and place articles about more effective water
management for specific regions in Cotton Tales, the Cotton Grower 8
Graingrott?er magazines and Country Life/The Land and promote these
to growers and consultants as a resource for irrigation information.

13.1dentify or appoint extension staff willing and able to develop
greater technical and general expertise in water and irrigation
management to be available to all key stakeholder groups, and most
spedfically, growers and consultants.

14.1nvestigate the potential and scope for an Irrigation Technology
Resource Centre, and determine whether this Centre could service all
irrigation sectors nationally.

15.1t is recommended that a series of specific research projects be
commissioned to investigate further various key aspects of irrigation
management that are identified in this report. These projects respond
to the information and knowledge needs of key stakeholder groups.
The specific topics are detailed in various sections of this report. In
addition, future research might benefitfrom the use of other research
methods to investigate knowledge management and related issues.
Again, such methods are identified in the body of this report.
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INTEGRATION AND ACTION PLANNING

A workshop of key stakeholders (cotton and grain growers, consultants;
irrigation suppliers; extension staff, and Research and Development
agencies) was held in Moree on 18 March 2004 with the aim of integrating
and progressing the research findings to develop a modelfor knowledge
services in cotton and grain irrigation. Participants were actively engaged in

the information from the interviews and progressing thereviewing

recommendations of the draftreport.

Stakeholder perspectives

Representatives of each of the stakeholders setthe scene by commenting on
the key irrigation knowledge issues from their perspectives.

Grower Representatioes (Cotton 6' Grain) considered:

. Irrigation management research should be disseminated through
consultants.

. Research information needsto be drawn together in a concise way.

. The emphasis is on increased returns per mega litre of water.

. CottonTales was a good disseminatorofinformation.

. Irrigators are moving to the nextstage in irrigation management, and
need to maximise returns per mega litre.
The need to work together across commodities.

Research, Der, elopment rind Extension Agencies considered that:
. Knowledge management will be critical to the future of the irrigation

industry and the CRC Irrigation Futures.
. CRC IF now have a focus upon delivering information to investors.
. Water availability and use is critical to the cotton industry.
. The cotton industry's environmental audit has identified high

priority for water issues.

. There were seen to be strong parallels between the stage that
knowledge systems for water management issues are at now, and

those that existed for IPM some 5 or 6 years ago. The industry's
recognition of the need for better research and extension in IPM at

that time led to significant development in the knowledge system.
. A need for on the ground extension to move towards water issues.

. The demand by consultants for more irrigation knowledge is
prompting the Cotton CRC towards more cooperation with GRDC
and CRC IF.
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The Cotton BMP "Land and Water" module would help focus the

industry on water issues.
The cotton industry was seen to be a leader in investment in
consultants, and in the levels of public and private sector

cooperation.
Key questionsraised by NFSlwere:

How will industry engage with governments on long term and
shortterm issues?

How do we get GRDC to invest in irrigation RD&E given that
there is $350 million of irrigated grain production each year?
How do you grow the private sector consulting service as
existing consultants get older and leave the industry?
What are the mechanisms that support larger organisations

sharing theirknowledge?

Consultants noted:

. The need for better integration between agronomy and irrigation
engineering.

. A need for improved measurement of water use efficiency.

. That we do not know how efficient growers currently are or how
good are their systems.

. Consultants are thirsty for knowledge, and continue to respond to
growers' needs for them to be expertin irrigation matters, and to be
available as sounding boards.

Discussion of the research findings

In response an overview of the key findings of the study, the following
questions and observations were made:

. A need to understand 'dripping' away change and transformational
change.

. Cotton farmers are seriously looking at alternative systems.

. RWUEll achieved change largely through incremental changes,
majorchanges are nowneeded for significantimprovementinWUE.

. Change startsslowly and then pid<s up momentum.

. Change may be about best using the existing system - first,
encourage growers to best utilise whatthey have got.

. Need to understand what is the realimpact of water reforms on
change. Realreason for change is a better return on investtnent. Need
to getbetter measurement happening.

. Must be driven by returns on investment. Some of the WUE
information is supposition - need a concrete way to measure returns
on investment.
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How much is the process driven by behavioural change (due to
water reform) vs. atrimdinal change (value of water to broader
community).
Change comes aboutby adversity.
We may need a different modelfor incremental change vs. rapid
change in our industry.

Progressing therecommendations

To discuss the major recommendations of the study, workshop participants
were grouped based upon their industry sector (e. g. consultants, growers,
extension). Each group was asked to selectthree of the recommendations
that they felt were of highest priority and for each of these to discuss their
ideasfor progressing these recommendationsin terms of

. Practically, how would you see this working or not?

. Whatand whowould help this to happen?

. What are the barriers and risksthatneed to be overcome?

It was interesting to note that each of the sector groups prioritised different
sets of recommendations, as detailed in table 4.
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Whilst the groups were quite diverse in the priorities that they selected,
further exploration identifies many similarities between their detailed
suggestions for implementation of the recommendations. The overriding
consideration was for a package of information and learning mechanisms
that included:

. One-to-one interaction and personal contact;

' Training;
. Information;

. Partnering public and private sector irrigation services; and

. Research.

A pack"ge off"foam"tio?,, Ind lentili"gmechin, isms
The overallfeeling of the workshop was that any knowledge system for
irrigation would require multiple approaches. This concept was reinforced
by the diversity of preferences between the groups (Table 4). The extension
group felt that such an approach would work "because it has worked in
other issues". They felt there was a need for industry wide coordination,
focussing on raising awareness of the issues and the information that is

Research leaders werecurrently available about irrigation management.
interested in engaging manufacturers and resellers to develop appropriate
tools. They also queried where resellers might fit into this irrigation and
extension model.

Growers saw an opportunity to source funds from catchment authorities for
irrigation extension work.

One-to-one internctio" and petso""I co"inct
Comment was made separately that it would be impossible to fund an
intensive, one-to-one extension program. It is interesting to note that the

and consultants who selected this option considered that thisgrowers

interaction would be between growers, other growers and consultants (not
one-on-one extension).

Growers felt that this could be achieved by "growers showing growers and
sharing information" and "consultants showing consultants to pass on what
individual best growers are doing" and "consultants to disseminate
information to other consultants". This they felt could be driven by growers
and consultants. Field days and area wide groups were another mechanism.
They saw a role for IDOs and irrigation officers in supporting growers to
innovate. Growers saw a need for individual industry specialists to teach
local consultants and growers. Alternatively, a "one-stop shop" for
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dissemination of information. One group felt that this contact is already
happening throughtheQueensland RWUE program.

Growers identified barriers and risks to these mechanisms for one-on-one
interaction to include:

. Some growers hadn't felt "enough pain" or could see the return on
investment;

. Needs to be an industry wide approach with information sharing
across regions;

. Growers being bombarded with non-specific information, not
knowing what will really impact on their own farm -> localised
knowledge is needed.

. Duplication.

. Cost.

Consult"nts emphasised the need for one'on-one contact, and networking by
consultants was very important. They suggested that the recommendation
for one'on-one contact highlights the need for consultants, as providers of
this advice. They felt that "Consultants could be facilitators of irrigation
knowledge", possibly through the CCA. They felt that all stakeholders
needed to be involved, channelling through the consultants. "Empower the
consultants with information, contact points, irrigation specialists and
resellers. "

Consultants wanted better linkages with engineers, consultants and farmers;
more research with 2 or 3 growers in each valley; and to develop better
networks of consultants with irrigation people. It was feltthat researchers
found it time consuming to deliver one'on-one. Consultants were also
interested in participating in study tours to develop further their
understanding.

They emphasised that growers needed to push this. Consultants
commented that this would only work ifagronomy were linked to irrigation
and an understanding of water/plant and soilrelationships. Networks were
important, as consultants can't be experts in everything. Specifically, they
felt it important to improve linkages between irrigation engineers,
consultants, soil scientists, growers and extension staff.

Overall the consultants felt that they were a key to bringing the experts to
the grower as researchers can't operate one-on-one' Risks identified by the
consultants included the potential for different people to give conflicting
advice; a lack of networks; aging consultants; and strain on the researchers
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through repetition on extension (to consultants, specialists, extension
agents). They required more knowledge on soiltypes

were keen to see a business model developed thatResearch agencies

encourages high quality, professional irrigation measurement and
management services. Their goal was for multi-skilled consultants who
would work alongside some highly specialised irrigation experts. They also
felt that a need existed for a few irrigation engineering spedalists in the
extension network (focussing on cotton and grains).

Training
Supporting the previous comments about the need for skilled consultants
was a strong demand for training courses and other opportunities to build
skills in irrigation management, particularly for consultants. As well as
training for consultants, it was thoughtthat growers would also benefitfrom
training in irrigation, and that many growers already had more knowledge
aboutirrigation than did their consultants. There was callfor training to be
considerate of the water reform process.

It was suggested that a short course or a university course be set-up to meet
this need. The extension group suggested a modular course so that people
could select the relevant components. Several suggested that existing
expertise be used to deliver the training:

"Grim the information and resource requirementsj?om thosefezt, people
currently out there anho rite doing some milou@tire 0007k in this area. "

Specifically, people were keen to see training that looked at water
scheduling for differentirrigation systems and measurement of water.

Growers felt that the timing was right to train consultants to provide
irrigation services to the industry as many consultants were looking to
expand the focus of their businesses (due in part by a concern about the
viabinty of their consulting services once Boilgard'11 becomes widely
established).

Growers also noted the utility of a short course for growers modelled on the
IPM short course. Potential barriers included funding, and that "not all
growers have had enough pain to be motivated to do the course".

Research lenders suggested a certification model be developed to accredit
consultants' irrigation skills.
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A range of existing courses, learning materials, accreditation systems and
opportunities were identified, including:

. NSW DPIWaterwisecourse-shortcourse4 day

. IAA learning guides - through TAFE people can gain Certificate 11,
111, IV and V.

. Encouraging undergraduate and postgraduate involvement and
education in irrigation.

. Privatesectortraining

. Shortcourses linked with formal courses.

. Universities to facilitate courses

. A course at AOF level4 for irrigation

Key players making this training course happen were seen to include:
Cotton Consultants Australia, Consultants, CRDC, CRC Irrigation Futures,
Cotton CRC, IAA, Cotton Australia, NSW DPI, Universities, TAFE and the

Cotton Extension Network. There was suggestion that the training be based
from the Cotton CRC's Technology Resource Centre.

Research legders believed that cotton growers were fairly open to information
on how they are performing in water management efficiency. However, they
were concerned that many growersfocused on short-term issues rather than
long-term skilling-up.

11,107, ",, tio"
The workshop discussions further highlighted the dominant role that
experience plays in irrigator's knowledge. Information delivery was very
strongly linked with people - such as extension, consultants and other
growers.

Growers clearly reinforced their concern about too much information being
'bombarded' on growers - highlighting a need for clear, localsummaries of
information and local, practical examples. They supported the faxing out of
newsletters on research projects and outcomes, but felt that many reports
were too longand some researchers were writing too much.
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Locally telco",, t gild tested infon", Ition
This was a theme that came through strongly from the grower, consultant
and extension groups at the workshop. The push for local information links
strongly with the need to see, experience and trust the ideas and practices.
There was seen to be a need to build the expertise and collaboration across

allindustry sectors in undertaking local trials. Key elements included:

. Collaborative trialsandresponsibilities.

. New methods for labourintensive trial processes.

. Documentation of on-farmcase studies.

. Growersshowinggrowers and consultantsshowingconsultants.

. Industry specialists who can train local growers and consultants.

There was discussion of the need for rigour in the design of on-farm trials
and possible mechanisms to achieve this. Some suggested to utilise
resources within the local state agencies and also to look at other models
such as the Birchip Cropping Group. The extension sector feltthat extension
staff working with the existing model of grower groups could increase the
gathering and sharing of local information by:

. Increasing the emphasis on collaborative responsibility;

. Having more staffon the ground in regional areas;

. More collaboration and facilitation of trials in partnership with
industry;

. More efficientuse of staff;

. More relevantexpertise and infrastructure; and

. More resources and more appropriate resource targeting.

Consultants suggested that research be done or extended to a selection of2 or
3 growers, consultants and resellers in each valley with field days held to
reach others,

Infonnation Delivery

Preferred information delivery mechanisms induded field days, faxes (eg
Cotton Tales) and discussion. The overriding themes for allofthese were to
be shortand relevant with cleartake home messages.

Growers commented that 'farmers don't have the time to read a lot of

information'. They wanted IDOs together with WUE officer, industry and
consultants to provide clear, concise fax information that are easy to read,
highlight research projects and outcomes and meet needs. References to
further information would help those who needed to follow up details and
field days would help to 'wet the appetite'. They wanted this coordinated
by the 'industry hierarchy'.
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Irrigation Knowledge Centre

Many of the discussions pointed to a .need for coordination and ease of
access to irrigation information, such as could be achieved through a
technology'resource centre style model, similar to the Cotton CRC TRC.
Generally the name 'irrigation technology resource centre' was disliked and
so it is referred to here as an 'irrigation knowledge centre'.

Growers were concerned that a national focus for an irrigation knowledge
centre would lack the local focus that they required. They were not
interested in anything that would become generalised. They would like to
see growersshowing grower in locally adapted areas-with a one'stop place
for knowledge to help answer questions. Included in the information
available they'd like industry information that indicates what other growers
are doing (eg case studies).

Extension grid R6'D groups were keen to develop an irrigation knowledge
centre that:

. Could be a virtual centre, not a physicalstructure;

. Included decisionsupportsystems;

. Acted as a knowledge bank with books, case studies training
packages, contacts, a database of research and trials completed and
in progress, and a repository for allinformation;

. Was not associated with a specific commodity and provided a focus
for linking irrigation industries;

. Acted as a centre of knowledge with people attached. to it for advice
and resources.

They suggested that this could be delivered through a collaboration of the

CRC Irrigation Futures with the Cotton CRCS TRC. They suggested utilising
existing industry structiires and seeking cross-industry funding and
cooperation. In identifying potential barriers in vested industry cooperation,
ensuring knowledge is used and access to funds and resources, they
suggested to start on small scale such as extensive irrigated field crops and
then later to expand to the Northern Murray-Darling Basin.

P, 17t, ,err'"g, PI, 61ic rind Prtzi"te Sector Iru'84tio, I Services
A consensus of the workshop was that "extension" is now a service
provided by both the public and the private sectors. There was a clear focus
on partnering the public and private roles to effectiveIy deliver the range of
services desired by growers. This is clearly reflected in the demand for
training consultants and one-on-one services as described already.
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To help to develop a public and private sector irrigation knowledge
partnership, research leaders considered it necessary to:

I) Ensure that governments are aware of the important role of public
sector expertise; and

2) Develop strategic agreements between industry and government as
to who supplies whatservices.

Resentch leaders spoke of the complimentary nature of the public and private
sector. They considered there to be a need for a smallgroup of experts in this
area who need to comefromengineering and a practical background as well
as more practical traitting for consultants. They referred to the value of a
business modelto provide irrigation consultancy business, and more work
with Cotton Consultants Australia (CCA), CRCIF, IAA and to be engaged in
Cotton Australia policy as well.

Extension groups felt that more input was needed from local consultants and
suppliers in irrigation management. They felt that the industry needed
better partnerships between growers, consultants and suppliers.

Public Sector Irrigation Extension

Whilst consultants have long been a part of the cotton knowledge chain,
interviews identified a need to better target consultants in extension
programs. This may be aided by more clearly defining the public and
private sector roles an extension partriership. One grower described the
role of the public sector extension programs as being to:

"Work on @it issue untilit gets its own legs. Once the bull is rolling
et, erything ruin fall into place rind the IDOS CRM then mooe onto the next
issue grid 0007k tinth that. "

During the workshop, one grower group and both extension groups
considered the appointment of irrigation extension staff as a key strategy
and also considered enablers and barriers to this as detailed in Table 5.
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T"ble 5 Key consider"tio"s in "ppoi"ting PI, bitc sector itrig"flint exte, ,sio" sinfi'
ide, ,tilted by groaners rind extensiongrot, ps "tthe i"tegr"troll workshop.

Extension perspectivesGrower perspecb'ves

More staff needed on the ground.Good communication

Driven person (enthusiastic/ It will work ifyou can get the staff.
positive) Recognition of requirements for irrigation

staff.Funding from RDCs, CMAs,
Government(based on politics of Avenues for developing appropriate staff
water reform for all agricultural resources.

Is happening now.industries)
Need a key researcher, Long term positions to attract & maintain
team/issue leader as a one'stop- quality staff.
shop for consultants and 100s. Training - extension staffskilled enough in

water to be able to work with farmers,Must be creclible, respected
People who are willing and able.personalities.
Incentives

Appoint specialised jingation atension staff.

Sourcing staff- where?
Staff retention

Overcoming the perception that irrigation
extension is too difficult (daunting for o<isting
atension staff)
Career advancement and incentive

Recognition of the importance of water work.
Dependant on funding and political will.
Shortterm contracts for extension staff-

nowhere to go in career.
Lack of o<peruse in existing staff.

Enablers

Barriers to Funding
Currently there is enoughovercome

extension but it needs to be
better focussad.

Developing the public and private partnership

Further discussion of the public and private sector partiiership by the project
steering committee identified the need to build for irrigation knowledge
service both ^!!PPI;, (skilled irrigation consultants) and demand (growers
identifying the value in improving their water management sufficiently that
they are willing to engage an irrigation consultancy. In this way the
extension program focuses on raising growers' awareness and perceived
value of improving irrigation management practices whilst also building the
capadty of the consulting sector to provide detailed management advice. A
modelofthis is depicted in Figure I.
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Fig, ,re I: P"finertitg p"blic nitd prionte k"owle, 18e services for in'ig, ,tio, ,
ing""geme, ,till the cotto" i", I"stry.
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*
DEMAND

Research

Both industry experience and scientific research were referred to as means of
developing new knowledge aboutirrigation management. Again there was
concern about the difficulties in attracting and retaining key staff to do
research in regional areas. One suggestion was for grower groups, rather
than agencies, to employ private consultants to conduct trials as has
ocerirred elsewhere in Australia.

'Co ,6
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Ruse"rch lenders called for the setting of short- and long-term priorities and
targets and queried whether there was a need to set a target water use
efficiency. They identified a need for specific research projects to be
commissioned to look at irrigation and extension. These research leaders

localenvisaged irrigation research to include crop trials, grower groups,
reporting of trials and case studies of practice. They suggested this would
be through the Cotton CRC linking with the CRC Irrigation Futures, NFSl,
Universities, state departments and CRDC. They felt that consultants need
to be more involved in research than they are at present.

Groaners commented that irrigation research trials had been done wellin
Queensland but were lacking in NSW. They wanted trials that would be
easy to implement and for information to be gathered and disseminated to
the industry.

*
SUPPLY
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Extension suggested that research played a role in filling knowledge gaps as
well as in building growers' and consultants' confidence in research. They
thought it important to identify appropriate research questions - both long
and shortterm. They wanted a long term strategy and resource allocation
(perhaps externalIy funded) with grower involvement and direction. They
suggested a role for corporate supportfortrials in areas like Moree.

Cross-hull, styy Coll"borntio, ,
Several growers and consultants had indicated that they sourced
information from other industries, in particular horticulture.

Researchers saw a need for more cross industry cooperation and interaction
at multiple levels. They suggested the possibility of eXchange programs for
growers. They wereconcemed that there was not asingle body to represent
irrigation to lobby the government.

Final comments aboutissues raised at the workshop.

It is importantto comment upon two significantissues that emerged during
the workshop:

. Incremental listransformationalchange;and

. Possible changes in levelof innovation in the industry overtime.

Incremental, ,"d Trolle:foam"tm, ,"I Chin!ge
There is a belief that the cotton and irrigated grains industry has dealt with
the need to respond to change to its environments mostly though
incremental change. This is not unusual, in that most industries respond to
the economic, environmental and sodal drivers for change slowly and
preferably by fine-tuning what they do rather than by a transformational
radical form of change. Workshop participants recognised this, but now
given the belief that water will never again be as plentiful and cheap as it
once was, the industry may need to respond to future pressures for change
in a much more dramaticfashion.

This transformational change will possibly require a major re-thinking of
how the industry has approached water use efficiency. South Australia was
raised as an example of this new mind set about water and its use. This
State has already set a high standard for its irrigation users with the need for
irrigators to not only measure accurately what amounts of water they use,
but also it has set a target of 85% water use efficiency. It was felt by some
workshop participants that the irrigated cotton and grain industry might be
among the nexttargets for governments increasingly aware of the politics of
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water, and the negative attitudes of many communities to the water use
habits and practices of cotton growers.

lintoo, Ittoll in the 11,414stry
The other observation is a view that, while the cotton industry currently is

perceived to be innovative and willing to share information, there was a
growing belief that over time it will become less innovative and willing to
take risks. Participants believed that there was already some evidence of this
in the lower levels of perceived risk tolerance among the new generations of
cotton growers. The key issue will be how the industry continues to create a
climate for innovation and knowledge sharing, and as many pointed out,
extension through its partnerships with growers and consultants will play a
critical role in keeping the industry open to new ideas, innovation and the
sharing of ideas and new practices either from the practices of more
innovative growers orfrom research.

A potential modelforirrigation knowledge services
From this study can be drawn several components of an irrigation
knowledge system and mechanisms for delivery as depicted in Figure 2.
This hypothetical model has been used as a basis for further discussion and
development of research in this area by the steering committee.
Collaboration to develop an integrated package of knowledge mechanisms
is a key theme that has emerged. Each component adds value to and draws
on the other - for example the information resources become the basis of the
training program which in turn feeds back with more case examples and
learnings.

When looking at it, it appears to be a relatively simple, logical concept to
integrate these components. However, it is not unusual for extension

without the level ofprograms to be delivered as separate components
integration that would appear to achieve greater efficiency as well as greater
simplicity for end users'
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Fig"re 2: SI, 88'este, ! coinpo"ants "", I mech""isms in "" twig"tio" kiloz, ,ledge
system.
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CONCLUSIONS

Knowledge and learning in the cotton industry is diverse and best achieved
through a package of mechanisms. The questions relating to irrigation are
not unique to cotton and, as many growers readily change between crops,
the knowledge systems for irrigation would do well to focus on the
irrigation industry. As the demand for irrigation knowledge is escalating,
now is a critical time to develop the knowledge system for irrigation.

This study has provided the basis for moving forward with an integrated,
collaborative model for irrigation knowledge services in cotton growing
regions. The challenge now is to achieve the coinnittmentand funding of all
key stakeholders to progress with such an initiative.
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APPENDICES

The following appendices to
WWW. Cotton. CTC. or .au

APPENDIXA

APPENDIXB

APPENDIXC

APPENDIXD

APPENDIXE

Research Methods

Questionnaires

Lists Of Persons Consulted

Case Studies

Perspectives From Other Industries On Knowledge
Management

this report are available at
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