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This document is designed for use by the cotton extension networkas an aid in
planntng and conducting focus group interviews.
@ Australian Cotton Cooperative Research Centre, 2004

.:'- Throngho"tthese notes, examplesfrom the A, ,strait@" colto" indt, shyor'e
indicated by the cotton boil, symbol.

Introduction

When planning a new research or extension activity, a key objective is to match this
activity to the current needs and perceptions of the client group. To do this, it is helpful
to understand the range of attitudes that are held aboutthe issue. Similarly, when
evaluating the impact of research and extension investmentswe often lookfbr achange
in attitudes, opinions and practices. Whilstthese changes are often considered difficult
to measure, they are particularly important outcomes of extension programs.

Focus group interviewing is one technique that can be used to rapidly gather opinions
and attitudes about an issue within an industry or sectors of an industry. The skills used
in moderating focus group interviews are also useful skills for other extension
activities.
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W at are focus groups and howarethey use ?
Focus Groups: "cor, :fullyplanned discossto, , desig, ,edto obtainperc, ^!, tions
in adeji"edare@ of interest tm apermisstve, non-threatening
environment.

Focus groups are atype of semi-sin, ci"redi"ten, jeti, conducted with agroup of 6-8
people. They are particularly useful for exploring attitudes or feelings about a topic
and to drawout specific issues. Participants are asked a series of open ended questions
in agroup setting and so are able to hear each others' responses and to make additional
comments. This provides greater depth to the interview,

Some key points aboutfbcus groups :
. It is an interview, not a discussion;
. It is not necessary forthe group to reach any consensus;
. The objectisto collect quality data where people consider their own views in

context of the views of others,

. Focus groups gather qualitative data about attitudes.

Focus group interviews have beenused since the 1930's by social scientists. They have
beenwidelyused formarketresearch forthe past 50 yearsto gather consumer
perceptions and opinions.

Focus group interviews can be used for:
. Exploratoryresearch;
. To assessthe dimensions of an issue;
. To gather in-depth knowledge;
. To study howopiiiions form and change via agroup discussion.

heri ould you use the focus group technique.
Focus groups can be used at any stage of an evaluation process. That is, they may be
used for needs assessment, plainitng, review orimprovement of a program. They are a
useful technique but are notthe only one! They have tended to be overused or nitsused
in some areas. Whenthinking of using the focus grouptechnique, consider the
advantages and disadvantages. Consider also howwidely focus groups have beenused
in the population group and the suitability to the topic in question.

" Focus groups are good to tease outzt, hat people really think. It is a better way to
extr"ctthe realiss"es than a SI, rosy 00herepeople 47eqj^e, liessjbrthright. Focus

BrucePyke, CRDCgroups done wellca, I extract the issues. "

Focus group interviews gather 93, alitq, tve chinto answer questions. They are useful in
finding outwhy people feelthewaythey do -but are not able to datennine how many
people hold a particularpoint of view. UnlikeDelphiorNontinalGroup Techniques,
focus groups do not aim to achieve consensus. Rather, they help tomiderstand the
depth and nature of the range of individual points of view.

'10'0ugerR (7998) 'Focus Groups:A py'ac"o819uideibrapplied, asea, ch. 'Sage: London
'Path" MQ (7980) Quantath'a Evaluation andResea, ch Methods. Sage: London
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Advantages and disadvantages of^Iefocus group technique.
Collated om:'/ow@State Unii, ersi E5cte"sio";'Fool's Gro" Intervia"-A reader; and M

Disadvanta esAdvanta es
R uireshi h skilled moderatorRelativeI co to undertake

Groups are often difficult to assembleFast- Results can be obtained in a

short period of time from many
Ie.

Relatively cheap

Social interaction in the group gives
freer and more coin 19< res rises

Interview respondents stimulate each
other

The researcher can probe for
clarification and greater detail

Res rises have high face validity due
to the clarity of the conte)ct and detail
of the discussion

for generating hypotheses when
little is known
Fig<ibili

Greatabili to handlecontin encies

Findings emerge in a form that most
usersfull understand.

Participants tend to provide some
check and balances for errreme views.

Groups can vary considerably - many
ina be needed to balance.

Individual responses are riot
inde rident of one another

Need to use systematic processes to
interpret data and skilled in erator -
cosil misused.

Because the group is hand selected,
the results may not be representative
of the eneral ulation
Notintended to obtain numbers that

represent a population - projection of
results to a wider group requires
caution.

Urnited num r of questions is
ssible.

Potto"

ocus group research in cotton RD&
Focus group interviews have been used in the cotton industry for research and
extension platimng, information gathering and marketresearch. Conmiercial
companies associated with the industry also do focus groups. Some examples:

Attitudes towardslritegrated Pest Mama ement
in 1997 and 2001fbcus group interviews aboutlPMwere conducted across most cotton
growing regions with growers, consultants, researchers and extension. Thesewere
conducted as a part of majortrairiing workshops where left'Couttstrained members of
the cotton extension networkarid other extension agents in the focus group technique-
and they then scattered outto conductfbcus groups, reruniingto debriefand report.
These studies haveguided some inM extension activities. As aresuit of the 1997
study, the IPM Short Coursewasinitiated, inM Guidelines developed and econonitc

' ^Deus Grouplntowiew'EDGE Guideshoot, by Torn Abhor, Ohio Cooperative Extension Service, The Ohio State
University, . . ..
'Higgenbotham, JB and CoxKK(7979) "'o0us Grouplntem'ews-A Reader. Anrelican Marketing Association,
Chicago.
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studies completed. The 2001 study looked at changes in attitudes as well as exploring
attitudes to the newer areawide management groups.

BestBetWeed Management
Focus group interviewswith consultants in each regionwere conducted to gather a
information aboutthe nunagementstrategiesfbr arange of weeds of cotton. This
information was gathered to include as Best Bet Management Strategies in WEEDpak
These were undertakenby members of the cotton extension network in collaboration
with the WEEDpaktearn.

Approaches to Nutrient Management
Focusgroupswere conducted from Goondiwindito Glumedahin August 2004with
growers, consultants and researchers. These explored that the approaches towards
nutrient Innnagement and sources of information aboutnutrition. It was again
conducted together with atraining workshop for atension staff

Cotton Consultants Australia

The Institute for Rural Futures, UNE 03rendariDoyle at at) on behalfofthe CCAhave
conducted focus groupsfbrmarketresearch purposes. Thesegroups have been
conducted to gather infomiation about questions from the companies that purchasethe
CCA survey data.

The UNE/CCAfocusgroups have involved growers and consultants(sometimes
separately sometimes together)to gain abetterunderstanding aboutthe use context of
various products. This includes views aboutthe productfitin the agrononxic context,
producttraits, usage and handle-ability.

For"s Group, ,,, e reW,
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he focus group process
This flow chart outlines the steps in the focus group process. ' The notes that follow
detail each of these steps.

... Clearly define the purpose
What are tile issues you wantto know

more about?

Set some specific objectives.

^,
=

=
=
IU

a, .

.^

^

2. Prepare Interviewq"estions
Develop set orq's to give direction forthe

discussion.

"
g
=
^
=
o
IJ

3. Identify & Recruit
Participants

Who are tile key population groups?

4. Pre. ", ee. ing preparation
Quiet, comfortable room, 00 distractions

Chairs in a circle I^cing in.
Refreshments

a
=

^
o
a.

.^

5. Conducting ale us group
Facilitate with open endecl questions

Encourage participab'on
Record (written and/ortape) &transcri

CD
rig

e^
,I,

",
>.

IC
=
<

.^

^

6. Analysing "', e data
Sumrnarise. Transcribe without nam^.

Check with participants.
Group into categories

kfor key theiries and issues

' Ad:^?todj^omJowaSt@te UniversityE!cteusz'on 'IEbi!tension to Comint, "mes'
WWW. extension. lastote. ed" communities zoolassess oc"s. himI

Focus6, a, ^", tow^ 779

7. Reporttl, e Findings
Public preseritation.
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Planning Focus Group Interviews
As with anything, good planning is vital. Onceyou have chosentousethe focus group
interview technique, the flowchart can be used as a checklist and planning guide.

I. Clearly define the purpose
Firstly identify the issues that you would like to understand better.
This is the step whereyou funnelyour fuzzy question orissuesinto a clearresearch
area. It is importantto be clear at this stage as otherwise the findings may not be as
useful. At this stage consider who will use the information, whatthe purpose is, who
you are studying (the groupsl'population sectors), resources and timeframe and the key
issues in question.

For example, in the training workshop linked to the nutrition focus groups, the
group, together with the input of a key nutrition researcher, worked from the
broader question of nutrition management to the specific aspectsthatwere
importantto explore aswellasidentifyingthe overarching purpose for wanting
to gather the information.

2. Designing the Questions
The questions are to provide a guide forthe discussion rather than to be a set of
questions and answers. Aim for questions that are:

. Open ended to stimulate discussion;
' Simple;
' Unbiased;
. Flow from general to specific;
. Focused on the issue in question;
. Probes may be used to delve into some questionsifneeded.

How many questions?
One of the limitations of the focus groupteclrritque is that, because you have 6-12
respondents, you canonly ask a f^w questions. About 5-6mai, ,92, estto, as are about all
you can cover. Think it out- lopeople X I nitn per question is 50 nitns -with some
time formtroductions and divergence -there's an hour gone.

The discussion wingenerally bring out new issues that the facilitatorwill wantto
followup.

';" The Cotton ERMFocus Groups(2001) werebased on 5 key questions with
prompters forthese.

FocusG, @"pinto ^wing
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3.1dentilyandRecn, it Participants
This is the step that takes sometime in planming and invitations before hand. Aimto
have several groupsthat represerit different possible views. Think, aboutthe sectors of
the population such as age, income, gender, race, place ofworl, ^ place of residency,
unemployed, students, industry sector. Each group should be fairly hornogenous,
representing one of these sectors of the population (eg cottongrowers from the
Macquarie Valley).

mis preferable to invite agroup of peoplewho don't usually come together as agroup
(often difficult when working within regional cotton areas!). Established groups may
have established ways of relating to each other that may influence the discussion.
Focusgroups workbestwhen allpadicipants are on an equal basis.

incotton extension, we have generally grouped people by region (largely for
logistics) and sector(eg growers/ consultants). We have also held interviews
with groups of growerswho are in Area WideMaiiagement groups andthose
who are not.

Focus groupinterviews can be done with groups of6 -12 people. (Thouglits on oup
size vary with some references suggesting 6-8, others 10-12 people. ) You will often
need to invite more to have these numbers on the day -some suggest inviting 25
participants in order to have 12 attend.

invitations are generally most effective with an initial phone callfbllowed up with a
relntnder fox or email.

incotton extension the local Extension Officer/s

generally invite participants so that the first contactis
local. We often facilitate groups in regions other than
our own.

Forthe CCNUNE marketresearch groups, the
consultants bring along some of their grower clients -
depending on the issuethe growers and consultants
may be grouped orn^y be in separate groupsthatrun
concurrently.

Facilitators

The discussion in the focus group can be influenced by the
role, title or position of the focilitator or scribe. It is
therefore notidealfbr an extension agent orhis/her
supervisorto facilitate a group in their own regions. It would
be prefierable to have an extension agent from another region
oran independent who haslittle connection witthe program.
This is particularly relevantfbr groupsthat are looking at
attitudes aboutissuesrelated to extension programs. It has
less influence where the group is aboutteclrritcal or practice
based issues.

PLA"","GC"ECM. Isr

Participants
I 6-12j, eople
I Horriogenous groupslbr

each population ^cbor
I Invitation & reminder

Facillb. ors
I Intodentor
I Iscribe

Duration

I I~ I'/2 hrs
Location

I Easyto getto
I Quiet
I Chairs in a circle

Rerresh, ,. en. s
I Drinlcand/ornibbles

Recording
I written and I ortape

Toilets

I Know wheretheyare
I Ensuretiieyareopen
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Conducting focus grou

4. Pre-Meeting Preparation
A quiet, contortable room without distractions is best.
Setthe chairs around in a circle facing inwards, preferably without atable in the
centre. Ifneeded, you may have the chairs around atable. Removing the table tendsto
break downsomebarriers, leading to more opendiscussion.

The focilitatorwill sit in the circle. The scribe is best seated at atable to the side - in
this way the recording is less intrusive and it's for easier to scribe. Ally telephones in
the room should be unplugged orofiEthe hook. Ifthere is a reception at the venue,
providethemwith details of the meeting and advisethatthe room is muse and you
would prefisr not to be interrupted for any other purposes.

Tape recorders can be useful to recordthe meeting. I'd suggest that ifyou do use
these, use them as a backup only - fullnotes are for easier to workthrougliaridtape
recordings can be very difficult. They can be averyuseful back-up to clarify points or
find quotes. Setthe taperecorder in the centre of the circle - a flat recording
microphone can be helpful. Be sureto ask participants at the start of themeeting
whether they are happy forthe discussionto be recorded. State that thetapewillbe
destroyed after the reportis completed and that you will notrecordindividual
coriumentsby name- so allcoinment will be confidential.

Refreshments(drinks/lightfbod) can be set at the side of the roomwhere they are
easily accessible but don't distract from the discussion.

Dinratiom - Focusgroups generally run for 1-11, ^hourswith an absolute maximum of2
hours,

, One lit is generally enougli- after that people tire of talking, and also people are
's more likely to cometothe meeting ifyou ensurethem that it will onlytake I

hour, Ifyou offer drinks, manywillstay on afterwards- and you can continueto
capture cornethoughts during this time.

5. Conducting the Focus Group Interview

Facilitation

The focilitatoris a key to guiding the discussion without being a part of it. A focus
group is an interview and you are aiming to gather the views and attitudes of the
participants - notto give them information. It is forthe facilitatorto create a relaxed,
informal atmospherewhere people are happyto expresstheir opinions. The focilitator
should never contribute opiritons ormakejudgements about other's opinions. Ifasked
a question about an issue, you can respond with prointsingto followup aboutthat
afterwards. Explain this in the introduction so it is clearly understood. Questions can
also be dealt with by asking other participantstheir opinions aboutthat-this can be
useful to flow discussion.

The introduction is importantto help peopleto feel at ease and understand the purpose
of the meeting, Ageneric introduction followswiththe key pointsto mention-

Foe"sore"pm ,e ing
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thanking for attendance, explaining the purpose of the meeting, the processto be
followed, to ensure participants of confidentiality so they can speak freely, etc.

Encourage anto participate It is helpful to start the discussion with a general
question about eachperson's experience- and then go aroundthe group oneby one for
aresponse to that question. This means everyone hasspoken- and for somewillmean
they are then more likely to join the discussion. After this explainthatfbrthe rest of
the questions it will be open discussion and invite anto contribute astheywish. Before
the discussion starts, some facilitators ask participantsto write their ideas down without
consulting others, This is to bring out many viewpoints without bias.

For example, a first question may be "What are you experiences with IPM?" or
"Whatis your general approachto nutrition management?". Such a question is
specific to the individualso is a good starter for eachto respond to around
the circle. It is also helpful infomiation as it provides you the full range of
current viewsl'practices.

Guiding Discussion The questions are to guide discussion, and so should be open
ended and flow from general to more specific. Whilstitis necessary to keepthe
discussion broadly on track, ensure that the questions don't inhibit participants
expressing theirviews, experiences and suggestions. Allow the discussionto flow in
new directions so long as it is relevanttothe issue in focus. There is no need to keep
the discussion strictly along the order of the questions- ifan issue from a later question
is brought up earlier, you can follow that thread of discussion and later come back to
the other questions. Making short notesI'ticks on you question sheet will help you to
check offwhich questions you have covered. Promptersfbr each question can help if
the discussion is notflowing freely orto help bring it back on track. You may not
need the prompters but it is helpful to havethem prepared asthey also rentnd you the
key issues you wantto explore withinthat main question.

Recording
Anote keeper and/ortaperecorderto recordthe discussion. The note keepershould
simply scribe the majority of discussion, notinterpretit at this stage. Record some
quotes word fbr word asthese are valuable in the reporting (no names). The focilitator
may also take some briefnotesto aid in focilitation. For example, recording key issues
or questionsto come back to in the discussion.

Close

Keep noteoftime and the levelofinterest in discussionto choosewhento closethe
meeting. The wrap up is the time to bring the discussion to an end, that^ participants,
reinforcethatthe infonnationwillbeused, ask for feedback and cover housekeeping
issues like follow up notes, etc. Ask participants ifthey have any other pointsto add or
questions of each other. Agenericwrap-up also follows. mis agood ideato have
refreshments after the meeting for informal discussion and as ariappreciation fortheir
time.

FocusG, @"pJ"tern^ 779
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Standard Introduction:6
Good evening and welcometo oursessiontonight.
Thank-you fortaking the time to join our discussion of
Mynameis
extension networkl.
Assisting me tonightis
We are attempting to gain information about
We have invited people with similar experiences to share their perceptions and ideas on
this topic. You were randomly selected because you have certain things in conrrnon
that are of particular interest to us.
You are all

We are particularly interested in your views because you are representative of others in
(the county, cornnitttee , etc).

There are no right orwrong answer, but rather differing points of view.
Please foelfree to share your point of view even ifit differs from what others have said.
Before we being, let me relntnd you of some ground rules. (This is a research project
and there are no sales involved. You will not be requested to volunteer orattend any
future events or programs. )
Please speak up with only one person speaking at atjine.

and ITepresent

We are tape recording the session becausewe do notwantto miss any of your
comments. [1sthis OKwitheveryone?] will alsobetakingnotesofall

[eg cotton growers/ members of an AWM group].

the discussion.

We will be on a first name basistonight.
Therewillbe no names recorded in the reports. You may be assured of complete
confidentiality.

Keep in mind that we are just asinterested in negative comments as positive ones, and
at times the negative colluiients are most helpful.

Oursessionwilllast about an hour and ahalf: We will not betaldng a Ibnnalbreak.
The restrooms are. ust down the hall and refreshmentsare over near the

Feelfi. ee to leave your seat for either of these orifyou wishtotake a stretchwall

but please do so quietly.

Welllet'sbegin. Let's find outmore about each of us by going around the room one at
Ontroductory question).

tthe cotton CRC

atjine. Tallyour name and also your thouglits about

You may find itsimplestto write ajist of keypointsthatyouwantto cover in the
introduction and speak from that.

' Source:Adapted from 'Focus Group Interview"EDGE GUItosheet, by Tom Archer Ohio Cooperative Extension
Sombe, The Ohio State Unto, sty.

For"sera"printsrv, ew", g 1.0
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A genericwrap up:
Thanks very for your time and thoughts.
That has been a really useful discussion that will aid our extension and research
planning for
Just beforewe close, are there any other issues that we Inny have nitssed during this
discussion?

To be surethat we've captured your thouglits correctly, we would liketo send you a
copy of our notes of this meeting. This way you can let us know ifwe have rimssed any
points or have recorded something incorrectly.
Are you happyto dotl^t? Can we send it outby fax oremail? (Collectdetai!$).
Thank-youverymuch-drinksare ifyou'dliketojoinus.

Follow up
mis a courtesy and also accuracy checkto send participants a copy of the notes to
coriument on. At the end of the meeting ask people iftheywould be happy to do this
and collecttheir preferred contact details (email or fax is preferable to mail as it is
quick). In the day ortwo following the meeting, sand copies of the notes to
participants. Askfbrthemto get backtoyou withintheweek ifany changes are
required. Most people tend notto respond so setting a closing date for final comments
is helpful. After this it is not essential to follow up for comment from participants.

Trouble shooting
Whilstthe process offbcus group interviewing is simple, it does require skilled
facilitation. Keeping people relaxed, talking and valuing all contributions is a key to
focus group interviewing. Ideasfbr at^3w coriumon challenges are noted here-you can
addtothese with your ouniexperiences orfi'om our discussions.

Key tech"iq"es:
> The 5 second pause- it Thightfieelawkward but apause is likely to be filled by

colluiient. Pause at the end of a discussionto prompt other points of view or
agreement with aprevious conmient.

> Probes- ask for additional information. General probes include:
o "Would you explain further^'
o "Would you give me an example of whatyou mean?"
o "Would you saymore?"
o "1sthere anything else to add?"
o "Please describe what you mean. "
o "Idon't quite understand. "

Wit"t chowtp"r, ,'cj!,""ts tipfooj"at fom't co, ,,,^b"to?
The initial question to ants a helpful start. Ifyou have someonewho you expect may
be lesstalkative, try to askthe questions in the direction around the circle that will pick
them up in the first halfofthe round. Eye contactis very helpful. You can direct
questionsto specific participantsby eye contact and your body language.

Ifyou kilow in advance -try to seatthe quieter people opposite the focilitator where
you will have most eye contact. Sometimes you canalso ask quiet participants by

F@c"sera"prints ^ ing 1.1.

Cotton

CR



name abouttheir experiences with a certain issue. Be careful with naming asthis may
putthe person a little too much "on the spot' and be uriconfortable.

IP^at ado"tso", eo, ,ewho torn',,"testhe, ^sc, ,ssi@"?

Use some of the game techniques above to focus on other participants.
Use phrases such as"Thank-you Fred forthat- does anyone elsehave experiences
aboutthis issue?"

Ifyou knowbefbrehandthat the person is likely to be a dominatortry seating them
beside you - in this position they have less eye-contact.

Disc"$3io" tfo"tgoes qtj"."."ck
This is a key role of the focilitator. Gentle or strong questioning by the focilitator can
seamlessly guide the discussion back on to the key issue. Ifthis doesn't work,
acknowledge the issue and suggest that it be followed up at a later time. Saythat in the
interests of timewe need to keep on the focus of the issue at hand. Be sure notto stifle
discussion that is relevantto the issue, even ifnot in the questions.

For example, discussion about crop rotations is of relevance to crop nutrition
but could easily end up being a discussion about details of growing those crops.
Bring it back in focus by ask questionslike '^4"dimly does that impactyo"r
nutrientmo, ,c, geme"ti"yo"rcotto" crqp?" Or "So itsonindsltkei, ue may"eed
some more ip!formation o7/7elddr!I, ,sabo"timeo, por@nori of vetchsi"bble. Her,
marchdoyo" vin3. ,yo"rferttliserregime c!nerdyetch crop?"

17^"t;fpeqpJedo"'t",""ttobe toyerecorded?
You can firsttryto gain acceptance by pronitsing that thetape recording is only for
your ownuse, that it will be destroyed after you have made your notes and that no
names havebeen recorded.

Ifthey still prefer notto be recorded, respectthis and simply take good written notes.

F@c"sera"pintorvfo ing
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Anal sin a d reporting findings
6. Analyse the data
Focus group interviews gather a lotofinfonnation. The next step is to record and
sunnnadse the data so it can be analysed and key issues identified. Key points in
analysing focus group interviews:

. Findings-what wassaid?

. interpretations -what did the findings meantothe analyst?

. Judgements-Are the findings of value to the stakeholder?

. Reconmiendations-Whatshould the stakeholder do?

Meeting reports
Soon alerthe focus group (prefierablywithin 24 hours), focilitatorstrariscribe the notes
of the meeting, onintting names of the participants. When doing this, look for key
themes orissues. There is no needto reportthe meeting under the categories of the
initial questions. Rather, record fully the notes of discussion as they fitto the key
themes that emerged from that meeting.

Write the report in a marinerthatillustratesthe leveloffeeling about aparticular point
or issue. For example, phrases like:

The group agreed that ...
There was general consensus. ..
There was a strong foeling from the group. ..
A few people felt. ...
Comment was made. ..

One participant fielt strongly about. ..

Be sure that all colluiients are recorded somewhere. It is also helpful to include the
feeling, body language and general level of enthusiasm aboutthe topics. It helps ifyou
include a flew dot points of your key impressions of the key points of the meeting -
generally in the conclusion.

include quotes where possible to illustrate key points. Ensure that these are identified
as quotes with "marking",

Acknowledgewiththanksthepadicipantsbut notby name. Do include how many
people asthisrecords how many people's views are represented. eg "thanksto the 8
growers who contributed".

Note the names of the facilitator and recorder, the date and location of the meeting and
any other key points.

Refiertothe fullreport of the ERMFocus Groupsto see examples of how each
focus group was reported. These reportswere prepared by the facilitation pair
and then allreports were analysed independently by left'Coutts.

The focus group study of"Approaches to Nutrition Management in the Cotton
industry'is a shorter, simpler ref^3rence. The focus groups and reports were done by
members of the extension network and a smallsubgroupthen analysed and reported the
findings.

^.

^
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Debrief

Ifthere are a number offacilitators conducting the focus group interviews, it can be
helpful to facilitate a 'debriefdiscussion' to identify the key themes and ideas arising
from the groups, discussthe differences across groups and identify initial feelings about
future directions. This is best done within 1-2 days after the interviews so that it really
captures the ideasthat are fresh in the minds offa. Gintators. This can then provided a
useful guide to cross-check when analysingthe findings.

Analysis
The focilitatorsmay do the amIysis of the focus group interviews or a third party, who
preferably hasbeen involved in the process, may do it. When analysingthe findings,
look for keywords and phrases that repeatregularly and then identify categories that
will pickup allcomments. Keywords and phrases are coded for I) central theme and
2) general sentiment (positive, negative, neutral, suggestion).

Take a step back and be sureto look equally at allreports and notto be biased by
impressions from the groups you facilitated.

In analysing the findingslook also forthe general weight of eachtheme and'how much
certain views are repeated or diverse.

7. Reporting Findings
Generally some public reporting of the findings will be desirable. mreportirig,
consider the audience, focus on the importantresults and present in both written and
oralfbmiifpossible.

There Inny be a pref^rence to presentitfirstto certain sectorsto make a plan of action
that canthen be suggested orpromotedwhenreporting more broadly. It is helpful to be
able to say at the focusgroup meeting howthe resultswillbe reported and used.
Focus groupsidentify arange of issues that may need to be specifically conmiunicated
to certain sector groups.

Findings from the ^Mfbcus groupswerereported at CCA forum and CRC
Reviews, in Cotton Conference proceedings, media and as a publication on the
Cotton CRC website.

WeedManagemeritfocus groups wererecordedas asectiononBestBet
ManagonieritiriWEEDpak.

Focus6r@"pmte w, "g

Cot. a
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Other techniques and tools
Focus groups are just oneteclmique for gathering opinions and attitudes about an issue.
It is worthwhile comparing ararige of methods used for collecting evaluation datato
choose one that is best suited to the needs of the project. AUSefiilquick reference table
in comparing evaluation methods is available at htt I ina n .or ibra Ievalualn/fnl ev I. ht .

Other techniques used in cotton extension activities include:
> Writtensurveys
> Phoneinterviews

> Convergentinterviewing
> Narrative

Refer to the collation of cotton extension evaluations for more details.

^

ATange of considerations in choosing an evaluation technique are described in further
detailin another extension note:'WhichEvaluationMethod to Use?" by Ingi. id
Christiansen and also at WWWCotton. CTC. organ.

urther reading

Title

Which Evaluation Math

Changes in Attitudes towards
Integrated Pest Management in the
Cotton Industry 1997-2001

Approaches to Nutrition Managerrent in
the Australian Cotton Industry 2004

Designing and Conducting Semi-
Structured Interviews for Research

to Use?

Probing Techniques for Semi-Structured
Interviews

Focus Group Fundanrentals

Jeff Coutts, Ingrid Christiansen and Cotton
Extension Network

WWW. Cotton. CrC. OrQ. aU

Author&Source

Ingrid Christiansen
WWW. cotton. orc. OrO. aU

Custonrers in F us - A guide to
conducting and planning focus groups

Overview or methodsto cdlect
information

Further references - useful Iinlc

Ingrid Christiansen, Julie 01.1alloran and Penny van
Dongen WWW. cotton. Crc. OrqaU

FCC"56, a"pintorvie ing

Ted Zorn

lowa State University
: WWW. acrenson. iastaLe. edu PubicabonsPM196 f

Ted Zorn

h : WWW.

Carter MCNarnara

hit ://WWW. ina n .or libra Ievaluatn/inI eval. htm

Simply Better!
rkfo etcellen in

: WWW. sai. ubc. ca r ources research hods rou htm

1.5
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Appen ix I Interviews Ies
There are arange of interview styles that may be used to gather dataorto scope an issue.
Consider alsothe potential effectsthatthe interviewprocess may have on the datathatis
gathered.

QUESTIONTYPES
Closed 92, es, ions: leadto short, directed responses-limited range.
Open gorestio"s: provide opportunity to give ararige of longer, more descriptive

responses.

RESPONSEEFrEcrS
Recorded tatormotio" isc^a"ectedby:

The orientation of the interviewer
Class

Ethnicity
Gender

Presence of third parties
How the question is asked

srRucruREo vsu"situcruREDi"TERvzEWS

Consider:

Reliability and validity
Usefulness or credibility of results
Cost

Anonymity
Convenience

Complexity of information required

Memory errors incl"ale. .
Forgetting
Telescoping

Aim: Urnfbnnityofwording and approach
Fe",,, res:

Ask questions as witten
Give respondenttimeto answer
Prompt as directed
Probe when necessary
Record answers exactly as given
Repeat your recorded answer to
check accuracy
May also includetasksto be done
Comprises of key sections:
demographic, core content, closure

Focus6r@"pZ"to hewing

Be"</:ts:
Equivalentto a written survey
Limited influence of interviewer
Cleartime commitment

Generally easier to analyse and
report on.

1.6

Cotton

CR



Uses: To develop a formal or senit-structured interview; for sensitive issues or conflict.

Use probes: - Silence
Askthemto continue

Use long questions
interrupt gracefully
Phased assertion orbaiting, challenging
Must take notes orrecordthe content

Also take notes aboutthe process

Fe",,, res:

Letthe informantlead

Getthe infonnarit onto atopic of
interest and get out of the way
The infonnant provides infonnation
they think is important

E I.

Fad",^s:

Uses an interviewguide
Builds conversation around

particular focus
More systerr^tic and comprehensive
Can be usedwithgroups

RED RVZEW

GROUPAPPROAC"ES

T hniin I "T"

Use: To identify elementsofa
Problem;

To identify elements of a
solution;

To establish priorities where a
group opinion is needed.

Be, ,<fits'
Uses limited time better
Allows individual

experience andperspective
to emerge

rea, "res:

Based on onekeyquestion
Standardised meeting process

HE

increases rationality, creativity
and participation
Take 60-90 minutes

Ask each person, in silence to
write doom answersto questions
Collate list/voting priorities

Be"<fits'
More directed than a focus

group

P A "

Consensus panels
Group assessment technique
Focus group
Delphic processes - use an initial

questionnaire to help focus
questions
- a series of 3-4 questionnaires

Rapid Taralappraisal
Convergentinterviewing
Participatory appraisals

FocusG, o, 492, ,^eru, ew", g .. 7
Cotton





ExTE"s, ON PLAN","GTOOLS
November 2004

.

.
Ingrid Christiansen, Cotton CRC Extension and Evaluation Specialist

Growing demand for accountability and
impact of research and extension
investments hasseen extension programs
shifttheir focus from outputsto outcomes
and impacts. To achieve this, careful
plainxing forthe design of the extension
program and the measures of successis
needed. Plainitng at the start and
througliout extension programs can also
help to ensure efficient use of resources,
shared understanding between
participants and hopefully a more
integrated and influential program. There
are many different ways by which
extension programs can be planned and
no one way is the "best". This document
provides a range of differenttools that
can be used in planntng extension
programs.^

Some of the simplest extension plainitng
tools are the logic models and Bermett's
Hierarchy (Figures I & 2). When using
these linear models it is important notto
assume that the inputs will certainly flow
throughtothe desired impacts.
Understanding and articulating the logic
behind the plan and the assumptions and
extemailities are important elements of
using logic models.

Other planning tools and conceptual
frameworks come from more systems
based perspectives, such asthe
sustainable livelihoods approaches.

It is worthwhile for extension agentsto
workwith anumber of differenttools, or
develop their own, to find a planntng
approach that best suitsto their field of
worl, ,, theirworkteam and their ouni
personal style. It is also helpful to
understand whether your natural thinking
leanstowards outputs, outcomes or a
combination of these- asthis will help
you to plan better.

The tools attached here are afew simple
frameworks and checkliststo aid in

extension and evaluation planntng. They
aim to promptthinking about outcomes
and impacts and the steps required to
achieve these.

It is helpful to consider from the outset
howyou will evaluate the outcomes and
impacts of the program and extension
evaluation frameworks can be useful aids

for planning boththe extension strategy
and the evaluation approach.

Understanding outcomes and impacts
impact What will this mean forthe

onviromnent, society and

0.1tco"newhatthe industry (or part o0
will have achieved - consequence

Oatp"t Whatlwillhave achieved-
product. ('I' as the extension agent)

input The resources required - including
time, people, funds, infonnation.

econoimcs.
.

- . -

,^

CRC
Drr

GolbnR^h&D. ,d^"^

CSIRO. . "SW

More frameworks are described in

"Strategic Approaches to Evaluation in
Agricultural and NRM Research
Programs" ingi'id Chitstiansen (2004)
WWW. cotton. crc. Org. au

co,
C^,, 8"d

or Prl, Inry
A1".". .

". ^. Gun, .,, d C

&

.

.

or
incl*10s.
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Who?

Why?
What?

When?

Where?

How?

Extension Strategy Checklist

Are the extension methods:

1:1 likely to achieve your desired outcomes?

I;. suited to the objective?

^ suited to the audience?

^I suited to other participants (eg the researchers involved)?

I. suited to group I individual approach selected?
u the best use of resources?

^ economic?

Are you:

11:1 confident in understanding and using the extension methods?

I^ using the extension methods well?

^ able/willing to seek assistance from others if needed?

^I engaging all key stakeholders?

I. communicating these plans effectiveIy/sufficiently?

Will:

^ your key people be available?

I. required resources be available?

u funding/sponsorship be required?

u you be able to measure the outcomes and impacts? How?

CRC
Cotton CRCExtension Resources andPlanning Tools, Ing, idCh, isbansen, 2004



KEY, SS"E8

Extension Planning Matrix

11,
o
E
o
CD
^

=
o

To Achieve. ..

GII
"

=
^
"

=
o

Measure achievement by. ..

111
"

=
^
=
^

Cotton CRCExtension Reso", cos andPlanning Tools, BillGorcon, 2002



planning SMART project goals

Specific
The W questions: Who, Why, What, Where, When
Just what are you actually wanting to achieve?

Measurable
How Many? How much?
How will you know when you've reached your goal?

Achievable
Reasonable goals that you are able to attain

Realistic
C;^nyou make this'dream come true?
You know you can getthere and it's not impossible
to reach!

Time-framed
When will you achieve it by?
Most of us achieve our goals better if we set a
timeframe. This is often also important for
communicating with others.
What's a realistic timeframe?



To use this planning tool, first define agreed outc es tire project or Issue. Tire nutputs in column I can then be adapted to suit the topic area. Work through this fomi
for each of the outsorrres to delleimirre tire outputs and Inputs needed to achieve the outso , arxi tire actanalcorrsideratlons and Indicators of snoress. It is net always
net. eeeary to work on every ouq, at need be used for each outcome. The ouq, uts can then be collated for all nutcomes to develop a workplan. Vanatbns of this have been
used for planning the fibre qLiality extension strategy, water use emclericy project arxi NRM jec. s.

Outcome: Define whatea@jou*,,"',"\@bt@calla7b, itet@,^r'sbitso, "cone, andbieinp, tstomake" to"e".

rip"*.

Plannin

Cono" k

BMP

Training ridEd

Outcomes and Out uts

Forums

Locale, c. .,,. 10n

Groups
Field Day.

CottonTal. .

Information UPCla. as a"
rude,

Other . torii^rel^es, etc

Out, ,u. .

on

WHAT

azlrn

Cotton CRCExtension Resources andPlanning Tools, Ing, id Christiansen, 2004

W"E"

Assumptions

W"O will drive it
andw 'sinvolved

W"ATwillitrequire
(an^. costf^I^)

E. G. a libe.



Understanding Impact, Outcomes and Output
Research and extension programs are increasingly focussed on delivering impacts and outcomes. This table rovides som d f 't' fth

Macqua/IeDfottonao/ E^I. tensionconceptS BruceFyke3. w/:s. doin Bennett^' L09fo' Model- Un/Ve/SIty' of ,,?:SCOns/h-
Hiierarch E^I. tenston

The problem has A levelabovethe Whatthe, ,It""atein7pacts^s',
toplevel-TBL (oftenthelongterm outcomes)goneawayor

reduced. outcomes
Coukibeath^;, has@"broadest
level For an/Doltcouki'be
at a more toca4 ^55broad
^ve/

^ 78L boaff orna^Onaff .

Whatthe industry Something I'm
(orpartof)will hoping will change
haveachieved- (in industry, at local

level, for an individual)consequence

Impact 4. influence or effect

exerted by a new idea,
concept, ideology, etc.
6. to have a noticeable
effect on.

Outcome That which results

from something; the
consequence or issue.

Whatthis wil
mean for

environment,
society and
economics.

Output I. the act of turning
out; produrtion

2. the quantity or
amount produced,
as in a given time.

3. the productor
yield, as in a given
time

77a/n/h90utcomes, 'Astatementthatclearlydescribestheskillsandknowledgethatalearnershouldb bl t d "
states whatthe learner is required to achieve in a training program. They must be observable, meas bl d I

(;4A/774, Learnfr79 GUIde - Cert/VinAssessmentand Won^'pbce 77a/h/h9)
Other terminology
Vision, Mission, Goals, Aims, Objectives, Tasks Purpose, ActionsConon ,

:^;!CottonCROExtensionResourcesan anrim QOS, n If ^I s ,,, Cotton CRC Extension Resources andPlanning Tools, IngiidChiistiansen, 2004

Whatlwill have
achieved -

product.

CT' as the extension
agent)

Associated with Whatd\ere"coffinakes
the upper levels - Results or changes that occur from the
1<AsA, Prertices, educational effort.
Outcomes *'so what?" What difference has it made in

people's lives? Whose lives?
Intended & unintended, positive & negative.
May relate to knowledge, awareness, skills,
attitudes, opinions, aspirations, motivation,
behaviour, proofice, decision making,
policies, social adjon, condition, status.

Whatwedoa"dWhowereach
The activities, products and participation
generated through the investment of
resources.

Something I
produce,
Something Ido

Lower levels -

Activities,
Participation,
Reaction

Key Result Areas, Key Performance Indicators, Key deliverables, Milestones

It
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W, .,, C" EVALUAT, ON

To USE?

Ingrid Christiansen

These notes aim to proofde some background to help in choosing all coali, "tio, Inletho, I. Amimt, in
benefitisg@medfr'om the 0041/1@tio, I when the results ore interpreted in the context of" larger
coati, "ti0?2/7"manork such CS Ben"ett's Hierarchy grid the LOGICmodel.

Taking a little time to plan your evaluation (a
flow chartis very helpful forthis) will help you
to identify which methods are most suitable for
the topic, the target group, the resources,
timefi'ames, etc. A plan helps to clarify the
evaluation not only for yourselfbut also for
anyone else involved - your team members,
peers, funders and the group you are evaluating.

The following pages outline various evaluation
methods. They are by no meanscomprehensive
lists -these are the most collui, on techntques.
Be a little creative, develop your skills and think
beyondthe survey!

SomeEvaluatio"Methods

Survey
^x'us9104^'
007er9/o440 telc'hnftj'ues - Del!?hj. nominal
910440 tec'hnftj'ue, . brainstorming. forums
interv/errs'-incl lapk7'ruralappraisal&
conve/:?, entir7temewir79
Observation

Doc'ument/e, 7ew

C:^seStt/ores

^:on, ^old?^aria^:s
PfotO/falleco/ds

Peerorev/^It/ewew
71^binonfa/

Ex'am/ 71^t
Lc!'
Simulation

MostS@n"703ntChan9e
PIOb^instO/y
C/aati"eexp/es:^On -stones;. musk;. art
Action Cards
Simulation

Howdo/choo^ whfo'hmeti7ad'1stjest?

herii5'asu/veyO<?
WhendoJuseft, c'us91copsor
internews?

Howe^ec;an 19affierda^?

Awiderange of evaluation methods and
instruments exist, requiring varying
degrees of complexity, time and skilland
suitable for different purposes. There are
no realrecipes of which evaluation
methodstousewhenandwhere. The

more familiaryou are with arange of
techniques, the easier it will be for you to
choose which suits bestfbr each situation.

A"g"st2003

ET, ., On

inchoosing the best evaluation technique,
and to identify the key questions
dl' It' nidr"underlying your evaluation, consider :

I. Who is the information for and who

will use the findings?
2. What kinds of information are

needed? (and will be used).
3. How is the information to be used?

For what purposes is the evaluation
being done?

4. When is the information needed?
5. Whatresources are available to

conductthe evaluation?

Consider alsothetarget group, the type of
issue and your skills. Balance the quality
of the evaluation againstthe
resourcesI'times available to collect and

analyse data. Checkwhat existing
information is available.

IPatton, M. Q (1990) Qualitative evaluation and
researchmethods. SagePublicatiorrs.

I^C G Sob



Some considerations in planning your evaluation:
partly from 'Research Methodologies in Management andExtension'REC

Qualitative & Quantitative
methods

g, ,""tit@t, 'I, e -numbers, standardized
measures. Can gather responses
from large numbers of peopleto a
limited set of questions- can be
statisticalIy aggregated easily and
simply presented.

Q, ,"lit"it've - meanings, concepts and
characteristics. Provides much

detailed information and a deeper
understanding about a smaller group
of people.

Quantitative methods Gangive numbers
such asthe number of growers adopting
new practices. Qualitative methods can
look further into attitudes, understanding
and so forth.

ValidityJRigour
Will the methods chosenprovide results
that accurately reflectthe issues and how
people perceive them?
Will they achieve the objective of the
evaluation study?
Can the results be extrapolated to other
situations?

Take into account allrelevantfb. orors,
given the whole context.
longer tenn study is more likely to give
valid conclusions

understand your ownbiases
debriefwithpeers
Keep alog
Member checking - Checkyour
conclusionswiththe group you are
evaluating
Triangulation

Triangulation
Gathering toto by several methodseg
interviewing, participant-observer,
survey, document analysis.
Conting to the similar conclusions by a
variety of methodsincreasesthe
reliability, validity and rigour of the
results.

Winch to r'se? Used appropriateIy, both
qualitative and quantitative methods, often
a combination of the two, can be effectiveIy
used to provide valid, reliable evaluation
data.

A basic principle ofniarket research is to
always do some qualitative workfirstto set
the context and ensure you havethe right
questions for your quantitative study.

Following the questions on the previous
page will help you choose which is most
suitable in each situation.

^

Reliability
The dependability of the research results

Statistics can be used to estimate

reliability. This is more difficult with
qualitative studies.
Be aware of your biases and state them
when reporting.
Standard phrases may be used in
interviews.

Survey response rate strategies.
Keep alog of the studyand howyou
reached the conclusions.

Triangulation

C .

, Cotton CRCExtension Resources andPlanning Tools, Ing, idCh, istransen, 2004

Sampling
Many of our evaluations have some
element of sampling bias.
The sampling techniqueusedto depends on
the method you are planning to use.
Take careto avoid bias in sampling- eg by
interviewing only those growersyou know
well.

It can be worthwhile to run your plans past
abiometrician for advice before you start a
major evaluation.

Secondary Data
As you go through planntng, askwhether
existing data can be used to infonnthe
evaluation. Secondary data (that collected
for another purpose) carloften be analysed

2



in another way- providing useful and often
cost-effective inputto your evaluation. This
is particularly useful where you are looking
at long tenn trends.

Fore^""^reBnicePyke has analysed the
CCA's marketsurvey data over several
yearsto find trends in pesticide usage. This
canthenbe combined with other

information (eg focus groups on Attitudes
towards mum to pick outtrends in PM in
the industry over several years,
Penny is analysing incitec's database as an
indicator of changes in soil condition.

Cost. Value

Whatresources(timer$) are needed to
apply a given evaluation method?
1sthis worthwhile forthe quality of the
data?

Can equally relevant databe gathered in
other ways? Are they more efficient?
What scale of evaluation is justified based
on the investment in/significance of the
issue?

Empowerment Evaluation
This fbnn of evaluation, used particularly
in education, health and cornmunity
development, canalso be a useful extension
technique.

It involves a self-evaluation of a program
conducted by the astualparticipants
(stakeholders) in that program. The
evaluation approach is used to foster
improved practices and ownership. "It is
designed to help people help themselves
and improve theirprograms using afbnn of
selfevaluation and reflection. ', 2

Forec""41, re, we wanted to knowabout
industry Attitudes towards mM.
Focus groups were used asthe primary
method. This was cheaper and quicker than
individual interviews, and perhaps gave
greater insight as participants bounced
ideas off each other giving the range of
views on the focal issue. However, it
involved more travel and overall more time

than a mail-outsurvey. Why choosefi, cus
groups? Data exists on trendsinproduct
usage, butthis doesn't reflectifthere is a
change in attitudes andunderstanding
(EC. AsAchange). Attitudes are very
difficultto gather by a written survey,
growers are complaining about being
"over-surveyed" and focus groups
themselves were a valuable learning for all
involved. Overall, the higher investment in
focus groups wasjustified in terms of the
type of datato be collected and in relation
to themvestment mmMresearch and
extension.

It can be embedded as a continual

improvement process in atraining or
extension plan.

Forec"", pie
. Regional reference groupsthat meet

regularly, set plans, actively review
these andthen set new plans forthe
extension program in the conitng year
could benefit from this.

. Cottonextensionofficershave

identified a need for a greater focus on
water extension. Participation of the
extensionteam in interviewing
stakeholders and setting new inigation
extension directions is a fbnn of

empowerment evaluation where we as
extension officers are the participants in
the extension program and are looking
at ways to improve our programs in this

,., @0n R ension OSou, cosan anrimg o0 ,rig, i lis'arisen,Cotton CRCEXtension Resources andPlanning Tools, Ing, idCh, istiansen, 2004

area.

2 DMFetrerman, SIKaftarian and A Wandersman (Eds)
(1996)'Empowerment Evaluation: Knowledge andTool
for SelfAssessmentandAccountabilily'. pp. 4/1. Sage
Publications: California, USA

3



Ethics

Ethics are important both for your
relationships with your client group and to
the validity and reliability of the study.

Some things to think about:
Confidentiality
Reveal your purpose
Accessibility - establish trust and
importance of the workwith the target
group

Reciprocity-benefits forthe people
giving you feedback

Report findings in a suitable manner.

Looking formore?
Alt!., I, other goodr4ere"ces a"dreso"rees
o" e, ,"IWCtt'0, , tech"iq"es i"cl, ,,, e. fomd
there oreple, ,^, manr^I:
"A Compilation of Information on
Evaluation Methods" by Amold
Wissemann.

"Review of Evaluation in Agricultural
Extension" by JessicaDart, RJolm
Fatheram & Wanen Straw, Rin. DC
Publication No. 981136

Focus grouptechniquetraining notes.

Cotton Extension Evaluations.

RECEvaluationCoursenotes

Journal of Extension (WWWjoe. org) and
various evaluation journals.

Numerous texts on evaluation, qualitative
research and survey design.

T":,

PLAN for evaluation before you even start
the activity-then the evaluation Inny be
able to be used as a partofthe extension
and reflection process and be simple to do.

Consider how you can build evaluation into
your normal activities. Ifyou planthe
outcomes and impacts you can often simply
collect and document the information as

part of the activity (and discuss with
participants) orthrouglirecording your
reflections and observations.

0,000,000 .........

Evaluation can oftenjust be documenting
and reviewing the outcomes of agood
extension process.

Think aboutthe little extras you could do to
simply embed evaluation as an integral part
of your activities.

PLAN

Some useful web resources:

Targeting Outcomes of Programs (Bennett at
al. ) htto://citnews. unl. edun'OP/

Penn State Uni E>derision -Tipsheets
htt WWWw. exl nsion. suedu/evaluation/

Uni of Wisconsin - LOGIC models- ind. an

online training course, survey design
htt '//WWW. uwex. edu/ces/ ande/

AUStralasian Evaluation Society
htt ://WWW. aes. asn. au/

UK Evaluation society -with links
htt ://WWW. evaluation. 0 .uk/ukes new/Pub 11
re 10nline eval. htm

Action Research - Southern Cross Uni- incl.

training course
htt I .sc .ed . u/sch o1s/ cm/artarhome.
html

United Nation Development Program
htt ://stone. und .or/un web/eo/evalnet/docst
ore3/ ellowbook/

RMIT- Collaborative Institute for Research,
Consulting and Learning in Evaluation
(CIRCLE) htt ://WWW. rinit. du au/- Our
organisation/Faculties/Applied Science/Centres
&Groups/ C. I. R. C. L. E.

REFLECr

OBSERVE

COQb,
^--.

~,.,' Cotton CRCExtension Resou, ces andPlanning roots, Ing, idCh, 1stfansen, 2004
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COTTON ExTE"S^ON SEASON

PLANNER A"gust2004
.

.

Cotton Extension Network

This season planner has been interatively
developed by the extensionteam as ato01
forthe cotton extensionteamto usewhen

planning extension activities at a local and
national level.

A range of helpful resources are identified
for each topic. madditioii, useful resource
for antopics include:
. Past CottonTales(see CRCweb);
. NICOTTONpaks(esp. searchable

CD);
. Pasttrialbooks;
. CottonConferencepapers;
. Cottonproductioncoursenotes;
. Researchers;
. Local growers and consultants;
. Extensionagents and agrononitsts

working in other commodities

^

Using this planners "Winlstitisgoodto
have sharing of intoningtto"for
newsletters, we needto stress the needjbr
plenty of localparallelsordzto. mere
ore ant, !finite number 91'0ther things tint
cowldbep"tineachst@ge- b"tthesemay
only crop 2417 once every 10-100ye@rs. ...
rite bestthi"g},, e campossibly, do is have
aimgeron the parlsewith onrlocal
inchsii3-,- ich"!^6, ing issales as soon as
they arise madh, owing the jinfus1?3-'
growpi, ,elle"ongh toform"late on
exte, usion strategy that willsz, it that
growp o, ,dthe isSI, e. "

DoreKe!!72003

This planner is desigyed as ato01fiJriiseby the cotton extension networkinfiJrwandpl^riningextensiom
activities. mis not a substitiite for personnelwithe, ,pert lonowledge. Ithasbeen iterativeIy developed by the
extensionmetworkas ahelpfiilguide. misnot e, ,perled to be fully comprehensive. The Allsrrz, han Cotton
Cooperative Re^arch Centre orits^rlicipants do motwarrant ormakeariy representation regarding thense of,
ortiieresults of the use of, this document. imparucular, the An, Ghanan Cotton Cooperative Research Centreor
its pathcipyiits do notwarrant or^esenttliatthe infonnation contained withinims docunientis correct,
accunate orreliable. Views represented are those of the contributing annor. Thenserrelies oninisdocument at
their own rislc. OA, ,grinlian Cotton Cooperative Research Centre, 2 4
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co. "s, ,

Prl
a

rilluy
",



.

Cropdevelopment

Pheromone t, .ap data
Farm Hygiene
AW, , Groups

Water management

..

13:5ues

Resistance management

Day degrees
Crop progress
Collate and disseminate local trap results
'Come clean, Go clean'
Pre-season and post-season meetings may need particular
attention

WUE - in-field and whole farm

Measureto manage
Systems comparisons
Water efficient pre^ices - getting the best out of your system
Impact of wateringging/water stress

Resistance monitoring data
Principles of resistance management
Egg collections

Improving the bottom line
Encouraging input of data and summarising local results
Riparian zones
Habitat

Leaching; overland flow
Water quality
Greenhouse gases
Water loss & nitrate Ieaching

Fundamental of fibre quality
Whatcustomers want
Seasonal issues

Following through on focus group plans
Evaluation of atension adjvities

Visiting researchers
Financial Benchmarking

Environmental management

Deep Drainage

Fibre Quality

Extension planning

Key points

09tton ORC^tenstonSeason pyan/, er-CladatedA, @ust2004

Sill. orcRCday de!glees c;315'ubtor

Local traps

Resources

,^471E'^ak
Water team

Local trialdat:,

CRDC/A1CE4t, CIOkonsystems

BoyceComparative inaly^sfs'

kilnanan9uki'dines
Nfo'kRadeta/

Re^,tonalNRAlg/Duns'
BMP

NIIlan^ia, DesMCGany, (4012erNamo/
extens/0'7 trial

CRCMMSun/ey
7^a^SI^^, 9104p

framing for910we/sunderdevetopy77ent?

20f8



Key points

Overwinter control

Farm hygiene - overwintering weeds and stubble regrowth
(pest/disease build up)

A1uti'Ition Fertiliser regime-nutriente)< ^
soil testing and interpretation.N& other/^^It appfrt:ations

Ro^tion options Collaboration with other non-cotton atension staff
- Planting into wheat stubble

Pbntin9chofoes . Variety selection
. Seedtreatments
. Fieldselection
. Fusarium

. Climate/ Water outlook

2:55ues

Weed management

.. . . .

Trap/refugecrops Differentfor each region
Agronomics of trap crops eg pigeon peas

Soffcon07tion Coinpa^ion, Organic matter, rotations/treatments
Sodic, saline and hard-setting soils
Fusarium and contamination implicationsFeeding cotton seed

. Pigst'in, a. seas@"", d"st, y, e, :=, e"ceg, 0"p^t'tension Planning
meet, ,, 95

. Trial books

. E>ctensionworkshop

. E>ctensiontraining

. FocusteamacLivities

. Evaluation interpretation

. . .

Cation CRC^furski, S^sonpya"fry-UpdaredAC@ust2004

.

Resources

WEED/, at;, Enrol^k
lipM9uk7'e^hes - weed/insectfr7teiacti'on

Weedsieseiarcheis

Nun^1123k
Rocky

Ro^atibns9uki'e
CRCfr7/t"'matronU ate

'27/1e^/Gukies;.' Breeders& .^'
comparings

F-rank/Fuscom
C"mate@",,@@k'toob-DareMCRae^'

newsfette/;, Peter Hayman - AISW
DP!;, DPI;^'webs"ie;Streami70w&

Rainman
mallesuft:s'& researchers

E/VTO/, ak;, Researchers
DraftP@eonPeanote-077daHeuke

soilpak;, 59ff'sqad'atesdia^'tyroos

cottonAustrafr;^

Rel^fencegroupmembeis

Growers^ consuli^^nts;. Researchers
^. tensfi?n Aletwon^

ingiid
Focust^ms

, . ,

30f8



1:55'ues

Pre-seasonAWM/IPM
meetings
Weed Management

SoilinsecLs

Planting configurations

Key points

First meetings now orjust after planting - set plans for
season I motivate groups
- Preplant Herbicides
- RR Choices

Planting dates

Spray management plan
SprayseL-up

Irrigation
. Water budgeting
. Efficient application

Soil health
Infurrow treatments

. UNR

- With recluceclirrlgations
- Skip/double row

SL management
- with limited water

. seedling diseases
- soiltemperatures for best planting - encourage people to
monitor soiltemps in paddock - graph/tabulate local results
for CottonTales
PAMPand BMP

Importance ofg spray application forefficacy and to
minimise drift

Howmuch topbnt? When to water? Seasonst/ate^y
Appffoabbn ty'/, e & inaria9emen^!
Pre. /ing^ateorwater-, 40?
Measureto manage

Extension

69thn ORC^tarstonSeasonPbnner-UpdatedALU, rst2004

WEED/23k
NewFestManagementGu^e

Weeds/e^Iche/s

59/1cntte/snotes

DPInoteon w/rewon"sandeam/@s
Lewts', V7t0'71e!ttensk"'iteam da^shows

"81uebyi^!gton
0200tto/h9Updated, br^715'

RecentO. Ials'-Din^ Penny;. Juffe
DIDu9ht A;I. UNR/^". urnnoties

Oki'Cotton re^^ifeview

^Vin/zak
HydroLOG/CIOzcot&Off

IDMGuki'effnes
Local dab

Resources

Groups, '910,40^ade/^.'I^'

co. a/ran9/h9AWMmeetin9s
trials-set-u/:!. findcoffabo/at^. s, devefopprotooo^.
u ate egg coll'n guidelines, etc
update contracts lists for season

Cotton AUSb'aira ^ad dins'

SPR^4172ak
Wonk'shops-pn'vatsp/ovideis

HydroLoo'IC/0200t
Pasteli'/, elfencesin ,affey

IM47E^ak
Water/bc'us team, .researchers -Din^Grabam

Nationaltrialpintoco^'devefopedbyfocus
teams& researcher^.'(:tinsu^nts'and

Co\'abO/at013
LAa^ with La/s - 7RCfr:st

40f8
Co



AWM Groups
Insects

Maypref^rtohave17/stmeetin9justa/?erp/antii!g
- IPM generally
- HeIiothis emergence rates (modelled)
. Cutworm/Armyworm
- Aphid management
- Egg collections I resistance results from last season
- Planting & managing refuge crops
- Early season sprays - Endo guidelines/ maintaining benchdals
- Benefidal sampling methods
- Tolerating early damage (pre-squaring) . promote with:
- Early season thresholds - tririps, tipworms, mites, minds, heIi's
- Boilgard'11 efficacy and management
- Value of native vegetation and neficialrefuges

- Seedling diseases
- Hygiene: Come Clean Go Clean
. Detecting Fusarium - promote testing
-whether to replant?
- Patiole testing
- Foliar fort's
- Premature seriescence

Disease

Plant stands

Nutrition

Crop progress

Irrigation

Weeds

Cultivation

OgaonQ?C^tenstonSeasonpyani, er-UpdatedAngust2004

Day degrees; physiology of cotton plant growth

water stress/ timing offirst water for root development
Scheduling

AlewliDMguft:I'effnes
HE4P. S;. Martin Dr'ton, DareMu/7ay

CRC440date
Louisie Ross"ier + cor'ecb^On guti'e^7es

801!?'aid9uk/efr7es/other
agmnomfst!s

Pestp^'kett^x7k;, 801tobfes
I^, rin wafts

cottongiowerart7cfeatout. siampf'n9
Dab torn Lewfs& oftenston 0.7a^s'

Piest ariagementgufide
cottonLOGZC

IDM Gut/effne. s;.' CRCL4!in'ates

Roundup' Ready sprays
IWM

050pubffoation, . 0200t
IVU7^I^k

Rocky
59ff'& tissue tests

Dayde!gleesc;31cubtOr-SII!. orcRC
web

OldCRC/e. search rev^,,?.
14^7E^ak

Watert^in, ' Din^. James A1
WEEDpak

PestMana9ement9uki'e
SOILpak

50f8
Co
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.

Insects

. . .

Crop Growth & Damage
Monitoring
Growth regulation

30

IPM

*Last generation'trap Crop Options
Thresholds - heIi's and secondary pests

Mite sampling
Damage monitoring
Managing pests in non-cotton crops
Bollgard'11 Efficacy
Whitefly monitoring and management
Fruit retention & Fruiting I^ctor
Plant mapping

Plant growth
Water availability
Nutrition

Growth regulators (Pix, etc)
Layby options (genetically)
IWM

Fibre quality management
Boll development
Minimise drift, improve application
Application - vdumes; nozzles; pressure; etc
Detecting Fusarium - promote identification testing
AWM I grower groups
Field days; farm walks

Weeds

Fibredevelopment

Spray application

Disease
Extension

Cotton ORC^to75ki7ScosonPb"rig'-UpdatedAu9, rst2004

E;,. tigriston trial- Mart & Daffas

Enrol, ak
mallesult:s

Cropphystofo!gybasfi::s,

Pestmanagementguft7'e
WEED/, ak

Cotton CourseNotes

DIDu9httioc7k
SPR^41^aak

Productbbefs

60f8
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Cutout

Lastspray implications

Timing of last irrigation
Insects

30

Bolland Fibre development
underwater stress

Defoliation& IIOPeners

.

Avoiding early cut out
Timing cut-out with limited water

Timing for harvest
Aphid resistance management

Need to make irrelevantto region
Aphids & honeydew
Whitefly monitoring and management
Pupae busting non cotton crops
Fibre quality

Late season trapcrops

Extension planning

. Timing

. Under hot conditions I cold conditions I water stress
Ground rig and aerial
Potential impact of toll openers on fibre quality

Timing plough down

Trial book starting
Late season AWM groups

Cotton O?C^taistonS, sonnPlanner-UpdatedAt@"st2004

Lotsfr7 the Cotton Cornsenotes

Labeldetaffs

CRC^dates, .' Lewts'/GrantHeiron

CQnewsletters, . CRC update

P^nty'on th/:sin Cotton CourseNotes
010u9htt, t, ok

Pastnotes

tot^/detoffs/paductmanuafs'

GrantROt^Its

Errroraak

70f8



Picking

Farm Hygiene
Harvestsa^tv
Pupae busting

Compaction

Season review

Extension planning

G picking protocols
Reducing contamination

Limiting disease movement

Implications of a wet pick
Management options

Yield, quality, water use
- Gathering results for trial book
- End of season industry reference groups meetings- gathering

priorlties for nat season
- Planning end of season research review

Cadon CRC^tabton Seaco" pyanner'- UpdatedA, @, rst2004

CRDCWdeo

Enrolaak;, drybndpt40ae busti779
9uft7'e

801'9aid'1:11EqU"'ements
50/11:^k
M^ntha

Localda^

I^1917'^0 Balepioim:o15
Lor;31gin9ufid'ef'nes

80f8





Extension = Local role & National Focus teams

Regional Reference Groups

Groups

Decision
Support
Systems

Znformatlon
Delivery
Incl. TRC

- ,*. -...., "
,. ~

~~

8'1^lip, ;.,\a-' a'
* ..'4.1= A
"':, k-, \- ~"""I^

" IF*'~~

'- "" 'if;{-,,*. ,
.. ,.. ,,

;", ' ^;; .?*:'. q!.,. ,, ,*-*
,* @,

I' ^!," '

a
Knowledge
Rese. ",.
E"lustl

Comparative
Analyses

Trials
&

Demonstrations*

'''" *' '. *.;", I ,:",

I^;^^
I'^'{;'^

Education

*

. I'~ "^
,, . ..,,
'! *'. ,.

~* .,
, ,' '%',* *
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Understanding & Enhancing
Research-Impact Pathways

Extension & Evaluation Research:

. Knowledge Management in Cotton and
Grain Irrigation (NPSl)

. Changes in attitudes to IPM

. Information Resources Use Survey

. Numerous extension & education
evaluations

. Research - Extension Linkag

. Evaluation approaches.

^. ^...~

' '9, ' 'P'^>'f*

^,, i}^#
f$. ^^:. t, :-
\:',^;, ,, ,

%^.
", I~ .'9 .
.:,., ..@

1.9"^

.

.

Knowledge & Learning
. Experiential
. Trust

. Local, practical application

. Varied - many mechanisms
needed

. Discussion

. :tncremental changes - works for
some things but less so for others

..^43 , -

t's.-..*, , ...,{..;-;
^., b'_

,, I-

.. , ,

. ^rinovative - highly educat
knowledge sharing & risk

.2



Extension - Research
Links

Whatworks we"?

> Regular, individual contact^^-innovation
and communication.

> Extension staffembedded in research

programs.

> Collaborative trials

> Interactive forums with research,
extension and industry
-eg Farming Systems Forum

,

Extension - Research

Links

What works we"? ... Cont'd

> Two-way information flow- issues for
research and information from research

> Many researchers interact direct with
industry frequently.

o3



Partnering Public and Private
Sector Knowledge Services

^^,<b-'> ' c;" ,<. 0
,,,., @ ^>^! <^' e;i" ^,." ^ ^,.c, ^,.o

^><. ^

*-
DEMAND

Eva^"ating Impact of
Research & Extension

For Accountability .... return on
investment

To identify research needs
To improve programs

To identify research <--> practice
pathways
'!It"e<p I, p the good work -

gr""ted'""ti!we "r

it^^.
SUPPLY

.4



.. 23 *,.-:"~,*i---; ".. a

9<, I^am-":0' s^-"^;, ,
' Hierarchy & Logic Model-

,\

'it-';*~ evaluation & planning tools

-:; ' I*; skills &$pi;;^!^ti, ^:e'..
,\*, ';!Strategic aj^'prt>aches for RD&E
'**, . ~14'~'

-*^ * Review. '&Interviews.'.-:; ,,.

* ^ BuildCapability&processes

.

?

44;'

"CRC

,,

EU

00

Bennett's Hierarchy of^PM
programs

Bel"retl!s level

onomries

I .',.,
.' a

;^,^I;;%

Radio^

1<AsA

Re^

Evaluator, 300^

of totalpesbdde
usage data
-Water cyantyda!a
-Record daidai

-IPI, Sr^I co^ pilot+
fillb" trite'viaHB

pet^I

ActMbes

Inni. Its &
Resonces

-IP, ,^ton^^
'^rbysofAWMg^Irs
~^tieriC^^^itehits

reports

00

ect

I^,."\t
-,{

it

*

j,
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Information Access

Most preferred meanstogather
information is from agronomistj, .
CottonTales, COTTONpaks

in18
c 16
' 14

o 10
0-8
co

6co
4tic

~- 2
o o

Accessinq Cotton Information

,,. ,,,,,,, I '' I*,I""/ ^ ,!-,^',;',,,' ,, "s^"'

"~

"d*.

a^

'^*'

Information Access

. Technology Resource Centre

. COTTONpaks

. :Lnformation Updates

. Regional Trial Books

. CottonTales (fax. out newsletters)

. DSS

. Web

. ConONpaksCD

. Field days

. Seminars

. Groups

.6



. 90cy'o of industry
have &use CRC
information
resources

Use of, nformation

. 2

. 97, ^, 0 considered ^ ,

tone . ,,,,*/;^*,,,,,,
. 5C70 of growers

use So^Lpakto
diagnose soil
management
problems. ..
BUT. ..

.

.

S 4 44 44 43 4.3
a
a 3
.

5 11*", I'd 24*,*^4^d"^V"L^
useft*resso, Resin^^bon

4.1 39 30 39 30

"The cotton Industry Is very
we, ,served with

info""at, @". The q"ally@,
the pub, feat, ons Is first

dass. "

3.7

"

Newsletters

70'L

8 60'fo
.

a 50%
a

.

2 40%
*.
o

a 30'fo

, 200fo
8

a
^

.

o
n. 10%

orb

'0's^f"!; "p-to-date st, 41^i" c sin"lidose tit"tc",, be read
cmdt@ke" i" e"sib, in aji?wini""tes"

30%

full
Aver go 4.5

5

?,,

orfo Ooh

.7



\

' '1nter, f^;it"^il'jin'^I^^I^'site

. 9, "910"*11a, ,ve". internet access - 61.9"o

used ' 3396C!^^e!,'Y'
.-.-------.-.--

, ----- I-r-

.A ag_^^_^.:j^,'ed
Avg. uniqu6 ., sits/ ay
599, '0 of regd. Co^^nLOG^C users
re uestem " es

. Now als^^,,. g*!!,, CQTT4;;!!^P, ^I^.^:.,. ICD

J " :;i ::^2.1$ -*~ ,$ E:- .
Australian Cotton

.

I

I ,,.

I

. .,." ,

.

,/,

.

fuda::HmmePage

. . 4, LA I. .I , ,

I I I

U"of*",, b, ,"e""**"@L. ",,,,, b!,."."e","*;'", ee. ,
=<'*?! **. It, * 1.1 .. S, Mule
.,,,,..;,=*'" .r* it' ,',,,,,,,*.,"

-^.^I--:-

. .

Cotton Management
Supportsystems ,

..

. .

.

I.

.A

.

,.

,

CottonLOGIC

NutriLOGIC

moleiam WUE Calculator

HydroLOGIC Fuiuro

Cotton
Simulation

Modelling

^I

Farm Record Keeping ISPrayOrdering

Area WideManagementToo, s

Insert ldentification
ulure

Hand-held
CottonLOGIC

Dd, "r,
.,,"

Cotton CRC
Website

EntornoLOGICllP

Insert Data Collection

^^,.

Researc

Tools

.8



Commentsfrom

^ridependent evaluation

. "CottonLOGZCisagoodback-"pand
verification tool^. I' would be very"pset. ifit
was"otreg"Jarly"pgraded"

. "CottonLOGZCisBettera"deasierto use than
other programs"

. "Since CottonLOGZCgrowersattit"deshave
changed. ."

. "CottonLOGZC"eedsa compute, 7. which i:s
back i" the office and most. days we gett, ,ere
too late to workoutrecomme"datio"s then.
The Palm topsyst'emmay overcome that.

00
.

Future

Keep adapting to
meet needs

The world of

science is changing
- build our skills

and capabilities

Cotton

^ridustry

COTTON
CATCHMENT

COMMUN^TitES

.9
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Extension and
Education

.&19"by"vie"

,,,,"mado" oalv. rv
Grower Group
Orb"T b

.Are, v. ,.. S. **.,

Conp""b""had^SUFP^
.S. *. D. ^.."^*"^

ra^" nami, ",..., 0",^*v
a=^'==..-

C ICC ize. -*,{c:"~)

".."".^."*~
~^..

,".
". a~^., co. ...

r"n. .
".^P
O. . co.

."...^~.. a^r~."~,,.
,"".-"...*

^".^F. -T"-
..^
*..

,.^...,",",.",.^.
r. ^".,^

,,!--P==._

Key Focus

"

Cotton?^actens, on
d:.:'I'd^^, ork

.,,".*VD"bto"".,..,

.PI^*ERA, onoml~ a^;. .

.W*.'U":a^^.", '~~"
, rib",^,, .,,..,.' .-

. -s~vAPQl
,", 7.1, ," .,,"^,=,..

. rni ., Do.

Extension Activities

"

"

"

"

"

"

Information Delivery

^^,^

f, ,-, P=..,

^,^..^ ^
^^

^;;>1<,#'

^-^. .
^^.-

.

.

.

.

OS*-^""~

,"dustry Reference
Groups

. Grow r, , consul. ants,
harshy reprCS. rib"VC.

. Prone. Deco, direction

. EU""re .curlUe, meetkey
need.

. Local ownershlp

. Support. "d adv, co

a==.^=..-

.

nam^

^ 11
o 10

",

I""'?//"Y '

A".,, rin CG", n bign. .,,

a=:='==.~

Hitting The Mark

. Knowth. Grower Group

. Collaboration

. Know",. r'sue

na==.^=...~

6'
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Information paks

.ENTO pak

. "AC","E rek

."Win pak

.so, Lp. k

. SPRAY pak

.WEED p. k

.""of*""
~""

,.=^.:=..-

""^*

^^-+"

Information PAKs

. 5% of growers use SoilPAK
to dlag"ore 3011
inari. genent prob, Gins. .. BUT

. 25% or. rowers .Be Spray
PAK when changl"gbelr
spray set-,, p
',,*,.,.,~.""~*,"d"""

,,,.,,_, ",.","J

Newsletters
,,"". hubC*"*"..*., "

",

,~

! ::
.,

.,

'", d. ,,. b, ".,"..",*",. k""

,^-~",,",."~". b. ,."'

^

"

^

.^",.

.,.,,

. Cotton T. IC,

. Hello", ISHo",". _E*a:^.,,,

.water work. ?,,^^a=,' I

.\.,.

'a. .r* *."^^a^.~

Newsletters
^,^, b

,

a "

,*,,~.*.,^,~^~~'.

r, *-^,,

^.^^

. Press Releases

. Rad, o

.TV

Media

Groups
. Sew Directed

. Co Learnlng Environment

.All PMerent

~ ,.=.

.,",,,. mob*, c"..."*",
,""..,,^*,",~'

rig.,=,~

.r'sue SPCcl"c

.Locations"chic

. Cotton Trades, .owl ConferCUDc

Field Days

rig-.,^..~

. ,. 997 - lack of "ridersb"ding
of .rid confidenc. In IP"

systems

Groups(AW")

. 200, . ,P" wldely accepted
througho".", e Indusb'v.

'",".,""~.",~,.,, I"
,"".""., r*."'-

O==".:=..-

^

C"'~

Working With Farmers
in on lain trials and

Demonstrations

OS:..^=..~



Research Inn"ence,

Thoughts, Pr. GIIce, ,
Values, L, vonho@d

". d. to" ,b"
co, ""tr"b/,^.,*"""". k"bus

haul"~,.*"/"c".".
red.

."h. ~." tin*.".,..,,,
bon"e"",^-',"F

.^v*pb. ~"^.",*"^
hats. .".*chou".

.

.n~b, bee"^,., by, ,
^"",""""b",*,.

,.==.,=..-

3 Types cron Farm
Trials &

Demonstrations

,.. Benchmarking
2. Demonstrationa,

3. havebpm toI

da==..^=.,.~

. RWUE1
-Ex. ."ton "^" "wol, by
",~Inc. *yb. ^"ring
ti''" .,., ,,,,*,,

by"*. habu".
-29phvdc"bl. bhachi",
at"a, ^"re^o. 00ty

Benchmarking

fige, .^..,.

us.

Growersare placed on.
continuum .monostpeer.
Physk. ITrl. her Desktop
Shudl"/Survey
"ore successh, 19.0wer, in
Un .re. of Interest
aruc"late how hey achlev.
are level, they do

V, ~'==.,

Benchmarking

Benchmarking

. Compare"VGAn. ,"Is
-Cotton Gr. w". Group
-A"b. ,,." Cotton con, ""VC

Dud.
-C^.,, chtF"^,, Fbfu.
wkk, )

Demonstrational
-Extremely Hard Concept*. .a
upon . I. rids". V

-, Do'. In coch v. "cy. " up
re, fond b, .,.. ."""1st"
co. ,end. ".,

-Someb'cob".,*, quit. "v".
-'bets terrible, ' " fort
-'C. "'t*." t, n al".,.,".' "
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The linkages between research and extension sectors of the Cotton CRC were expor
through a series of interviews of 24 cotton industry researchers and a group works op wi
the cotton atension network. This report summarises the findings as reported to
researchers and errension agents at ACRl, June 2004.

Wh look at research-extension linka es.
To enhance the benefit of research to industry
Efficiency and timeliness of pathways for research to reach industry
The CRC Modelis about linking research to industry
Continuous improvement & innovation?
Some researchers have identified a need to improve research - extension
Evaluating research impacts, needs and understanding of links and roles.

Method

CRC
,. 11

.
.

.

. .

.

.

.

.

.

.

.

.

, , ,

.

.

. 24 in depth semi-structured interviews of researchers
o Alariabn; 700woomba, A1'ink/a^, Sydney

. A workshop session with extension

. Researchers were also asked about evaluation approaches and this is reporte
separately.

.
.

Ke

There was a quite some variation in views from different researchers but many common
themes emerged. These can be best summarised around the areas of: Core aues,

Findin

Perspectives and Opportunities

Core values - Research

. Measuiabft?' Quafrty. sc^?rice

.Passton. Honesty

. Usab\ty' inte9rity

.Chan9e. R^70Ur

S

Cotton

^:;;^!
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Core values . Extension

. Cooperate. Coinmunfo'atIbn

. Syne/:gy. Link

. Unbiased. Reffab\ty

.Conduit. Accessibk?

Researcher Perce ticns

Research - Extension Linkages
. Most researchers considered atension to be core players in delivering research to

industry
Didn't always feel that this was happening
Recognition of workload and effort of atension staff
'it must work as farmers are now using softer chemicals

R. E links

. Extension help to get work out into the industry

. I try to callloos about the trials I have in their region - two way - develop trials
together

. Linkages are strong with some

. It's up to atension to get research out

. inlassume that e><tension get the information out"

Overall perception of links
. Most commonly considered to be poor, non-existent or could be better'

o Turnover rate in e><tension

o Many considered problem was on side of researchers
o Time required to involve atension properly - effectiveness?

Restricted to links with a few

o Don't see many extension staffvisiting researchers
. A few had excellent linkages with 100s - mainly in the regions where they had trials.
. Toowoomba researchers considered links were good

o Good in cotton because industry is well structured, has many meetings
o Directlink of an atension person in research teams
o inWorks best with those links we engineer ourselves"

Specific activities that link research and extension
. IPM ShortCourse

. COTTONpaksfocusresearch effort

. FieldDays

. CCAforums

. Seminars, etc

AQuestionofScale by. .,.,...
. Many researchers work closely with a few g'rowers'and consultants that they

collaborate with.

. Some consider this is enough and don't need extension to be involved

. Scale? What about getting the message out to all the other growers and
consultants? Many rely on Cottongrower articles, etc for this.

.

.

.

.

.

77'40k? bottom frhe
Worth

Knowft?dyeabk?.

o
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Production Focus
. NRM researchers perceived that the extension team is mainly focused on pro urtion
Issues

BCtension 'pull'is driven by industry queries and demands - produrtion issues
Environmental issues are more passive - need a way to getthem outthere

Selectfew?
. Some researchers were concerned that extension staff focus on a few researc ers

that they have relationships with and don't seek new ideas from other researchers
Some researchers feel"left out"
'EXtension work on theirinterests and only take the information that they want

' ~'*11 *,~,~, ,:j. -11"~ """"' ' ' ' ''IJ '.,' .' .. ',",.".,' " J

Twowayflow .*.~*,,,,,.*,-.-,-.~';
,:it. I^;I J ;:,. '.>it .'., r',"' *'.."T->*. : . ~ .,; J" ',,',

. For extension to feedback priorities for research, issue^, gr6Vv^t. thinking and ne s

. Most feltthis wasn't really happening

Understanding of extension model
inTeXpectthat 30-40% of extension work is ad hoc
Some understanding of focus te'^in'^tit, tittije ,';, .

. Little understanding of new atension coordination model

. New researchers in particular needed an overview of who/how in cotton extension

. Unsure how extension plan priorities

Understanding of extension processes
. Strong emphasis on Cottongrower articles for some
. Many researchers comment on the time they spend doing extension - talking at

meetings; field days; direct queries.
Collaborative trials have worked well - but researcher needs to be aware o ow
much time is involved.

. I researcher keen fortraining in extension processes

Extension Perspectives about linkages
. 2 way communication -varies
. Some researchers make contact when visiting the region.

Cooperative approaches
Participation with growers can give researchers direction eg regional forums

. Formal&informal

. Regular&ad hoc

.

o

o

.

.

.

.

:,: t ,\
.

.

.

Extension Pers ectives aboutlinka es
. Good&Healthy
. Poor

. Variable

. One sided - errension need to chase information from researchers.

. Need to cultivate linkages.

. Building - 2 wayvalue

A fewewof/, erre/"edl'nka9esbetweenreseaich ande*ten9d, in the 09ttor, ORC
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. Develop relationships with a few researchers.
",!~r;I^ ,',-some researchers have an 'open door' policy - happy to talk but expect us to go

to them to seek the new research.

. Some researchers have prepared a list of key trials to address an issue - really
helpful for grower discussion/involvement

. Lackof researchers in some issues.

^. Sourcing researchers to visit southern areas is difficult.

b, :i^I^.^,.s f6r:link^^6^: ^$!rino'/what?)
'. 01^inariddriven '

L .*:',,, 't, ,;,,,,';',,,, iJ!f' . .

Personality of researcher - some are difficult to get information out from
. Personality of extension
. Selfish needs - eg regional work vs need to publish
. Relationshipwithresearchers

, .,,.

.

.

,

Other issues from extension

. Meshing together R&E .\. '.,* ,:,"
Who's responsibility is it to get*^Si^, n^^ gut^ * ,,,. , , , ,~, I.
Some extension, staffli. nk. with 'r^search^rs butsid!^ of'Cotton
Reactive I pro^,^;:^^'e)<tensiorl -'^^-cjj^aj?,'3 \'*'-t, " ' ,, ,,..,,._,,-,,, ,,'. Qf:!'- \!.! ' .- ,' ~J" {' * ;I ',;? , 401! I. ",::. f ,. ,: t

.

.

.

Some observations

in '\,,';"*, ~ Rese6'j^:h*pt^i'Ceive that extension are delivering science to industry
' Gap in understanding of who 'atends"science

-, **a tuff^, ed' fdr research to understand their role in Communicating their science - and how
' extensionoperates

. Need for clarity about extension role in 'delivery' of science
^- Role clarity needed

. .

,

', ip<' I ;'::., ',.',. ,

. { ";.)*;:r, . .~'* % A1 *

O or. unitiesidentifiedb researchers

. Research identified they have a role in extension

. Difficultwith already fullworkloads of both R&E
IPM Short Course has increased load on researchers as the number of IPM. eg

researchers in the industry has declined
Researchers need to be proactive to identify extension opportunities

Linking with all
. Talkwith the quiet achievers
. Extension to contact all researchers riotjustthe select few
. 'it makes me feel great when extension call to ask me about my research - that

A ; , ,*LFGri fq;;!

. Focus team leaders link with some researchers - who need to know hey are

*,

,. ,
.,

,

^

.
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representing others
need to be more aware of this and extension bemsome scientists are introverts,

more proactive about contacting extension

Building Communication
. Most researchers want direct calls from extension to seek research to e en

feedback key issues
. Scrap email-talk more
. Put CottonTales on ACRltea room table

IDOs tour ACRltrials again
Forums I extension workshop - Be involved in planning

eg upgrade CRCwebContacts list searchable by expertise, including past years.
contacts

Focus teams link with research but research time is limited
Workshopsfor R&E to bid communication lines - assume this happens anyw y
centres like ACRl; produce e>ctension materials from such works ops

Proactive from research
Research let people know they have a message
More atension publication of research outcomes
Could deliver training for extension I consultants
BCtension strategy developed at completion offinalreport

Drawing on extension knowledge
. Researchers were keen to have feedbackfrom people closer to industry (eg

extension) of what angle I'hook"to use &what audiences
. I:><tension better understand how growers access NRM issues
. Need to figure out a strategy of howto communicate with stake o er gr p .

Planning
. Currently ad hoc planning - R&E need similar objectives
. Research to be more aware of extension planning process
. Haven't been involved with e)<tension workshops for some years - how.
. Perhaps pick key research topics at a time when they're ready to go out- pe aps

focus on that hotissue for ~ a year
. Bestto have extension involved early when planning a research proje - u

due to high turnover in atension.

Two-wayFlow
. Provide feedback of priorities and issues fadng growers
. Questions IDOs getftom industry aboutscience could be discussed more
. Unk grower interest and research needs formal sites - list of grower ria s a
season

More ways to communicate, more integration - eg lastyear's CRC Review s
helpwiththat. More internal communication aboutwhat's notknown. 99' g
have regular information.
E><tension - involved in forums, good summaries, etc.

to communicate toBCtension puttogetherthe key issues about a topic (and Qs)
researchers. .. discuss at CRC Review, etc
Set up a Listserver- medium for extension to ask all types of Qs &seek in orma ion
- even if*'dumb" Qs. Scientists happy to have these and answer them.
Database of who has knowledge (expertise) aboutissues - searchable by expertise.

.

.

.

.

.

,,

.

.

.

.

.

.

.
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Other ideas

. Regional reports that 100s do for the Cottongrower could also include research trials
being done.

. Researchers develop delivery tools - extension raise awareness aboutthese.

. Letresearchers know offield day schedule

o ortunities identified b Extension

Contacts list for researchers - with expertise
Emailreminder for research to contactlocal atension when doing trials in the
regions
Booklet of what research is being done for the year ahead
Document/ website of options for researchers to communicate with extension

o Focusteams, local roles
o Role of extension team

o Links/opportunities
Include extension linkages in project proposals - link person; Iiaise at development
stage; funders to distribute.
Soils workshop modelfor building teams/learning and linkages.

.

.

Comments

Researchers were very open in their comments and most were very keen to discussthe
issues of linkages with the extension network. It was generally an important issue to many
of them. It should be rioted that, as might be e)<perted, the group session with the
extension team was riot able to draw outthe same level of in-depth, individual thoughts
that the one-one'one interviews with researchers did.

The extension team considered the linkages to be far stronger than those observed in these
interviews with researchers.

An area that requires more discussion is whether extension should actively seek and
promote research. There are subtle but significant difference in views:

. extension actively access research in response to priorities identified by the industry,
on both an on-going and ad hoc basis and also proactiveIy in response to priorities
identified through regional reference groups and similar target setting processes.

. There could be considered a wider role for the atension team to identify and
promote research that may not align with priorities identified by their local industry.

o This latter point could be particularly relevant for NRM issues which may be
important to address even if they are not readily identified by industry participants as
an immediate high priority.

. Exploring the issues that are NOT identified as priorities by industry could be equally
important in identifying areas for extension need.

Whilst extension team members are very actively attuned to local issues and the interactions
within the extension team are strong, there appears to be some lack of clarity in relation to
the greater purpose, direction and higher level goals for the overall extension program at
the current time.

Cotton

CRC
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Recommendations

I. ) Purposivelyensuretwoway interaction between researchers and extension
Whilst several researchers have excellent relations with several extension team mein ers,
the directinteraction and two way flow of information between allresearchers an e
extension network could be enhanced. It is recommended that focus teams and re ate
researchers work together to develop strategies for how best to interrelate and
communicate.

It is suggested that a buddy system" be initiated where each researcher is paired to an
extension officer. The extension officer would actively contacttheir buddy researchers at
leasttwice per yearto ask about progress with their research, new ideas, emerging issues,
industry priorities and issues and opportunities for interaction with industry and exten^ion.
Researchers would also be encouraged to contact their'extension buddy as a first point of
contactin the extension network. These buddy discussions' aim to be broader rather than
seeking a solution to a specific problem. They would in no way intend to limit the regu ar,
needs based interaction between all members of the extension team and relevant
researchers but aim to ensure that new research ideas or opportunities are pic e up an
that all researchers have direct, personal contact with at least one member of octension
team. They also aimtosharetheworkloads evenly throughthe memberso e ension
focus teams.

2) Clarify roles and expectations of an&E sectors in delivering research to
industry.

There is a need to clarify the roles and e><pertations of different sectors in relation to
extension (which is a role of all sectors). This will vary for different issues but some overall
frameworks could be helpful. This would target new research and extension people
entering the industry as well as the existing networks. The collaborative development of an
extension strategyforeach discipline area is suggested and will be mailed for e re
quality arena.

Communicate to researchersthe keyexLension techniques used and3)
extension model/contacts.

Clear, simple communication about the atension model used by the cotton industry appears
to be needed. A simple quick reference could be developed, drawing on the materia
presented at several CRC Reviews.

It would also be valuable to communicate to researchers some simple messages a ou
various extension techniques that are employed. This would aim to both build the ski s o
researchers for their own extension activities as well as developing a shared understanding
of the approaches used by the atension network and the challenges and opportunities
faced.

Ensurethatresearchers participated in CRDC s planned review of extension.4)

Researchers are key stakeholders forthe extension program and any review oft e co on
extension model would idealIy actively seek input from research and explore opportunities,
barriers and institutional arrangements towards enhancing the effertive linkages between
research and extension and also in setting the future direction and purpose of the extension

Fe*."! program.

CR^
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5) Consider linking research and extension programs, possibly", roughjoint
projectfunding.

Researchers who were directly linked with one or more extension agents through their
projects, programs or other initiatives had the most positive views of the linkages. It would
worthwhile considering whether this partnership/joint project model would be more
beneficial than the current model of independent projects.
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Evaluation Skills and Approaches
of the National Cotton Extension NetworkA survey

August 2003
Collated by Ingrid Christiansen

Background

The CRDC has identified avision for:/I morest'st@incble, competitive andprqjit@61e cotton
industry providing mere@sedeconomic, environmental@"dsoci@!be"^fits to regional
communities grid the "ajio".

The Cotton Extension Network@in, s to contribute to this vision: By maintaining close inIks
with industry and with researchproviders, access, generate and promote 100ally relevant
infonnation and practicallaiowledge, coordinate activities and facilitate conmnuiiication
betweeristakeholdersto alliance cotton growing practices in eachregion. (CottonExteiision
Mission, 2001)

Measuring the impact of extension activities is increasingly being required as CRDC move
towards reporting on Triple Bottom Line Outcomes.

Withinthe Cotton ExtensionNetwork, evaluation is being approached as a toolfbrplanning,
review and continualimprovernent. filthis way, evaluation can help to tailorextension
pro^airs to industry needs, prioritise effective extension approaches andplanprogramsto
achieve outcomes. Theselea^gand improvement benefits are more of a focus of our
evaluation effortsthan is monitoring and assessment.

Moving towards evaluated outcomes will require extension staffto have good skills in
evaluation frameworks, evaluation techniques and outcomes planning. This survey was
conducted priortothe2003 CottonExtensionworkshop. It wasusedtohelp develop an
evaluation training sessionat the workshop andalso to benchinarktheteam s currantlevels of
skills and approaches.

intotoI, 25 responses werereceived which included all9 industry Development Officers
(DOS), 2 of the5 District Agrononxists who are linked with the CottonCRC, 8 Water Use
Efficiency orlrrigation Officers and 6 people in specialist roles such as education and the
Technology Resource Centre.



Evaluation skills and approaches

***Note that each of thesegrot, ps is relatively smallso the use of percentages tripresenting
results is indicative only.

Overallski/Is in evaluation

As to be expected, there are varied levels of skills mextension evaluation. Overallabout half
of the team consider that they have average to good skills in evaluation.

Evaluation skills (self rated)
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FrameworksforEvaluation

Careful planning is a key element of useful evaluation. Anumber offt'an16works havebeen
developed to assist with planning and interpreting evaluations. These frameworks can also be
useful for drawing together an evaluation of a wide range of activities and impacts across all
cotton research and extension.

IDOs

Burnited

DAS

As of August 2003, halfofthemembers of the CottonExtensionNetworkdidnotuse
frameworks for planning evaluation of their activities (F'igure 2). Bermett's Hierarchy
(Bennett1977) wasusedby5 members of the team andonepersonusedLogicalfi'ameworks.
These trends were sinxilar across allofthe extension roles and were notlinked to years of
experience.

Water

Other frameworks used by the team included the guidelines from the Certificate TV in
Assessment and WorkplaceTraining, varied fi'runeworks depending on thetaskandthe Better
Practices Process.

Specialists

OGOod

Team

average
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We have since developed a framework for CottonExtensionevaluations that combines the
Logic modeland Bermett'sHierarchy. The extensionnetworkworked unouglithis at the
2003 annual workshop.

None

Evaluation Methods Used
MIGxtension staffused avadety of methodsfbrgathetingevaluationdata (Figure3). By far
the most widespread was observation. interviews, written surveys, records/minutes an
referonce groups were alsowidelyused. Case studies wereusedonlybyroOs. Focus gi. oup
training andpracticehadbeen offered in 1997 and in 2001, yet only9 of the 25 respondents
indicated that they used this technique (notethat several teammembers hadjoiried since
2001). Stintlarnumbers used Iruratives or other participatorymethods. Other methods used
included anecdotal, show of hands, numbers participating in a pro^run, numbers
implernaiting changes on farmand evaluationsheets at the endofacourse.
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Cotton extension staffare clearly active learners-they pmnarily develop their evaluation
skillsthrough practical experience in carrying out evaluations-both theirown and their
colleagues.

Table I: Ev"!""tio" skillsh@ve been of evelo edtl, row h:

Experience (6)
Carrying our evaluations and learning from these (3)
Certificate IVWorkplace Training and Assessment(3)
Focus group training (3)
NSW Ag professional training (3)
Extension workshops (2)
CRRl-Q" courses (2)
University- undergraduate (2)
Learning from others (2)
On the run

In response to need to report back
Working with colleagues
Formal training
Practice

Project activities
Reading about evaluation techniques and alternate approaches
Readin astevaluations

Nt, inbers indicate number of re. qpouses of this type.
'C^I-g- CentrejbrR"ral@"dReg, 'origl/innovation, Queensland-fom, erfy, the
Rural Ex:telrsion Centre

Table2:F", theri" on""nom abo"to, "IWCtio"tech"i "estsso"gfotfro",:
Reading (10)
Peers (10)
Past evaluations (2)
NCEC 11ngrld (2)
Sharing ideas with researchers
NSW Ag extension alerts
My head
Extension workshop
Extension team activities from 2 years ago
CRDC
Accredited extension trainers
CRRl-Q courses

Reading included: Books, JounialofExtension, NSW Ag library, NSW Ag extension alerts,
internet, Evaluation Infonnation packs from frigid, course notes, University notes.

I haven't I I don't (3)
Don't have time to seek such info

Further developing evaluation skills
Themajority of the team are keen to further develop skills in evaluation.

Six people identified that they were keen for any training that may be useful. '71ny@"d@I
that ore on of'er. " Some of these feltitimportantto develop their skills but didn't 1010w
enougliaboutthe area to identify which specific areas would be most useful.



One inO preferred training to be done as an activity forthe whole extension group for a given
IPI^edtask, suchashadbeendonewiththelPMFocus groups. Therewerealso several
who did not feela need for further evaluation training. Allytraining OPPortuntties will need
to cater to this range of traititng needs and preferences.

T"b!e 3:11re"s re erred or ev@IWCtio" tr"fini" .
All areas (6)
Survey techniques - inclwritten surveys (4)
Matching evaluation methodology to aim of pro^CVevaluation
Frameworks
Questions to ask
REC courses

REC course was good - now getin and do it a fewtimes
Group evaluation
Measuring change and impact of a project
Measuring triple bottom line in relation to projects - indicators
Planning (2)
How to getthe rightinformation out of an evaluation
Assessment

What other people do
I need the time in my day to carry out evaluation. Just don't have the time.
None Ino res onse 5

Evaluating programs
Understanding the impact of research and extension on triple bottom line changerequiresus
to lookbeyond activity level evaluation to an evaluation of wholepro^airs. These programs
generally involve both research and extensiontogether, each contributing indifferent waysto
the Gild result.

There is a possibility forthe extensionteamto assist with evaluating wholeprograins. The
extensionteamwere asked whether they felt they had the skillsto assist with evaluating
research and extensionprograms.

Responses were fairly equally split withinost cornnientirigthatthey feltthat they could assist
with evaluationsifprovided with some frameworks and/orassistance Crable4).

Time rather than skills wasidentified as the limittirig factorby one respondent.



Table 4: Extension team skills to assist with evol"@tin research cindertension ro rains
es, I have the skills to assist No, I don't have the skills

1114

Assisting others could help my skills and abilitiesWith frameworks
Could with some methodology providedAs part of a bigger team
Have some skills however more would be helpfulEnjoy doing this

With assistance in planning
I have access to peoplewho do and can
learn

Ifgiven directions and guidelines
Limited knowledge
To assist perhaps
Assist

Nottime

Number of
res onses

Comments

Reviewandon-going improvement
Several processes are usedbyextension stafffiorfeedbackandimprovement of extension
activities (final coluinn, Table 5). ThemOSt conrrnonmechaiiisins used are discussionwith
growers/clients andpeers. Only a few (and mostly DOS)identified reference gi'oups as
important ingathefuig feedback and in improving theirpro^allis.

Concepts of Outputs and Outcomes
The concepts of outcomes, outputs andhow to measurethesewas quite varied across the
extensionteam (Table 5).
The questions deliberately did not define what outputs and outcomes wereas we were aimin
to get an idea of what people's current concepts were.

Since this survey, sessions at the extensionworkshop focused on evaluation and planning for
outcomes- and understanding how outputs and inputs contribute. Evaluation frameworks
were introduced andworkedwithby some focustcoins.



T@ble 5: Outcomes grido"t I, ts o cotton extension, medst, rin the linka es grid rocesses use to
MeasuresOutputsOutcomes
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For a newsletter it may be that x
number of people are aware of a
certain issue
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Trials
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Attitude change
Practice Change
Productivit ains/WUE
Change towards a more efficient,
sustainable roduction Ireturn
Practice change to improveWUE,
reduce pesticide use, improve soil
structure/health, increase
sustainabilit
A more educated and informed
cotton growing community who
produce a heap of cotton of high
quality with minimal external threat
to the environment

IDO

IDO

, =
.. .

IDO

Industry need or problem
Local industry requesVfeedback
Need to meet DPI strategic plans I
outcomes .

"DPI'Dir^a't6^^.'dire6tife*-,"
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,objectives in the back of my mind
. at all times.

Some activities will not directly
have a triple bottom line impact but
may be the conduit or catalystfor
something that does.

See productivity gains IWUE
Practice change
Attitude chan e
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gill eedb@cko?I extension activities.
Processes for feedback and
jin rovement
Narratives
Grower group feedback
FUSCOM committee meeting
Consult with local grower & CCA
members for feedback to gauge
'local'indust attitudes & needs.
Speak to as many clients as possible
aboutthe most effective way to do
these things.

eg after a field day etc, ask people if
they were happy with the way it went
and the implications of whatwas at
the field day to whatthey will do on
their property.
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Evaluate to determine practice
change I adoption.
Follow up meeting Ifield day
attendees.

I usually don't but he surveys
recently completed are one way I
guess.

None

Direct questioning of clients'
Committee input
R&E subcommittee
Evaluation in I OSt meetin s
Word of mouth - comments following
information sessions and cotton
tales, you can get a feelfollowing a
session and surveys.



IDO

Outcomes

Increased grower and industry
knowledge and awareness of latest
research technologies.
Achieving change to best
management practices for
sustainable cotton production.

IDO People gaining knowledge and
experience.

Improve people practice in both
long and short term and improve
productivity or improve profitability.

As extension is not a one way tool
to learn Itake the opportunity of
extension to learn from others and

make sure that the activity creates
discussion and every opportunity
for eo Ie to learn from each other.

Putting out good information andMaking a difference in the
information eXchange for an area. backing this up with demonstration

(eg trials) if possible.ie to be a provider of good
information for growers so that they Organising a forum (eg farm walk,

grower meeting)that allows goodcan make informed decisions on

information eXchange.farm.

Facilitation the eXchange of
information amon st rowers.

Outputs

Continuously updating growers on
the latest research and information

using Cottontales, group
discussions, farm walks, field days,
on-farm trials.

Ensuring that outputs meetthe
needs of the growers within the
valley by addressing local and
national issues.

The outputis that there is an actual
change of practice by a grower or
that they learn something and are
keen to learn more. That Ilearn

something from the activity.

IDO

Measures

Evaluation of activities.
Observation.
Individual discussion with growers.

If a grower changes their practice
or learn something then there is a
output which in term means the
outcomes are achieved.

Processes for feedback and
jin rovement

Grower reference group, evaluations
of some activities, individual grower
feedback.

Observation. Getting grower
feedback. Individual interviews and

reference group meetings.

Main tool has been getting feedback
from peers that attend the activities
and using the cotton consultant group
as focus group to gain feedback
about activity that are run.

Focus group members, meeting and
individual follow up phone calls for
individual feedback.

CGA meetings.



DA

Outcomes

DA

Relevance, timeliness, in summary
promoting beneficial change both
economicalIy and environmentally.

Increasing the average gross
margin of cotton production in each
valley.
Increasing production of lint per
me of water used.

Recognised awareness of poor
WUE industry wide and a move
towards rectification.

Water

-NSW

Water
.NSW

Water
.NSW

Outputs

Promoting relevant and beneficial
change to the target group as
outlined above.

.

Modified practices on the ground.
Queries brought about by growers
thinking abouttheir methods
More productive cotton enterprises
with sustainable futures.

Change in grower knowledge.
Change in grower management.
Commercial uptake of techniques

Change in practice at ground level
Increased long term viability
Practical solutions

Water-

NSW

? Not sure how to answer this.

Water-

NSW

Satisfied clients with promptly
answered enquiries.

Water-

QLD

Measures

Profitable farming systems and
associated communities

By general feelings of myself,
peers and the target group.
Also by the level of acceptance of
the extension outcome.
Haven't had to do this bit yet - wil
probably need some guidance.

Relevant, appl^able, current best
practice knowledge and methods.

Published hard copy material.
PowerPoint CD presentations.
Above onto WWW.
Trainin manual.
Increased WUE
Increased understanding
Develop and work towards whole
farm solutions when problems
occur

Information Packages
Training Workshops

Don't often as most activities are
directed from above and requests
for evaluation is riotforthcomin

Processes for feedback and
jin rovement

Mainly communicating with target
group regarding theirfeelings and
attitude towards the extension.

Phone surveys of people receiving I
attending the activities.

Grower feed back through the
avenues listed above.

Oralfeedback.

Observation
Discussion with growers
Benchmarking exercises

Self assessment
Internal reporting

Evaluation of outcomes (which
involves ascertaining links between
outputs and outcomes via client

See previous.

rou s.

Observation of responses.
Subsequent modification of
techniques.

Discussion
Whiteboard - key issues I points
resulting from discussion

Records of enquiries
Interaction with client groups
Surveys



Water-
QLD

Outcomes

If researchers are better trained in

extension theirtrials might become
more relevantto growers and they
might be able to gettheir
information out easier.

Practice change as requiredWater-

Qld

Specialist Developing and promoting the
adoption of improved technologies
and practices to ensure that the
cotton industry is economicalIy and
environmentally sustainable.
Establishing strong collaborative
linkages with other research
providers. Through extension
activities and interactions we need

to strengthen linkages within
industry and between local
communities therein increasing
community capability and capacity.
Improve skills, communication and
intellectual knowledge base of
growers/consultants through
adoption of the latest research
findings.

Specialist Changes in KnowledgeAttitudes
Skills and Aspirations

Outputs

Increased grower awareness and
knowledge

Change in decision making

To tryand getthe message across
to the relevant body using the most
appropriate extension method.

Measures

Ithink that if growers become more
involved in research they will take
ownership and they are more likely
to take up new ideas and concepts.

So farthey haven't

Don't know.

Processes for feedback and
jin rovement

Talking to growers and other
extension people. Get. other
extension officers to look over my
work before I presentit and getthem
to give ideas on how it can be
improved and try to incorporate those
ideas. Talk to growers after meetings
to find out whatthey thought of the
session.

Anecdotal

Self directed learning
Industry using Decision Support
Tools

Working in an industry where there is
rapid technological change and
increasing complexity in decision
making it is essential to maintain
program of continued learning and
skills development.
Feedback from peers, collaborators,
industry is importantto me as a guide
to the direction of my research and to
my strengths and weaknesses.
Therefore Itake opportunities to
present my work at a range offorums
in order to get such feedback eg
presenting talks at field/bus tours,
seminars, AWM meetings, attending
courses, conferences etc.
Constructive feedback from the

above experiences has contributed to
Ianfor ersonaldevelo merit.in

Industry evaluation via independent
consultant



Specialist In the insect management area:
Increased capacity of growers and
consultants to understand and
confidently adaptlPM research to
their own businesses.

Outcomes

Aims and results of relevant
research projects easily accessible
and understandable to potential
end-users of that research
information

Processes for feedback and
Outputs

jin rovement

At the moment these links have riot Self-evaluation and reflection onInformation resources (newsletters,
activities, esp. how wellthe processbeen explored explicitly to anyfact sheets etc) matches with known adult-learningGroup meetings that are relevantto great extent - however as an
principles. Identifying strong/weakobserver lain able to make someissues at hand
points and formulating general'rulesconnections. However, there is aLocal information updates/field
of thumb' help me to plan moredays etc. and learning opportunities real challenge to move towards

evaluating the impact of awhole effectiveIyforthe nexttime -this isfor local growers and consultants
program orextension effortrather an ongoing process. Ifrequently
than justthe impactofasingle involve keycolleagues (usually DPI)
newsletter or extension activity. We for gaining the necessary feedback,
needappropriatemethodologies but haveonoccasioncontacted
(andsometrainingin growers/consultantstoseektheir
these/perhaps even co-ordination) input on how useful they found the
togettothisstage. contenVprocess.
In my work we are currently
developing a communication and
evaluation plan as a milestone in
our current project and as a basis
for future project proposals. his
importantthat evaluation be built
into research/extension projects
up-frontthan done as either an ad-
hoc or post-hoc exercise.

Lasty, surveys are useful but I
think they are overrated and will riot
iveuseve hin we need/want.

Specialist Education
Knowled e

Specialist Growers using most sustainably
profitable system for growing crop
- little off farm jin act

Measures

Able to achieve or know aboutthe
learnt module I area
Provision of allrelevantinformation
required

Informal interviews during contacts

Verbal feedback
Written

Watching distribution of packages
Iweb -whatis moving



Specialist A change in attitude and practices
towards more sustainable and
economicalIy viable cotton
production, by using IPM practices

Outcomes Outputs

Number of growers through the
IPM course.

Number of courses conducted

Number obtaining accreditation

Measures

That is the problem, how to draw
the links and establish the correct

process behind activities and
outcomes.

No doubtthe outcome (s) could be
improved on to help reflect output
Attitudes and intangible evidence
needs to be captured so it is
meaningful to report to funding
bodies

Processes for feedback and
jin rovement

Written evaluation form,
Verbal feedback in general from
students,

Suggestions from presenters.
Information obtained from courses



Recommendations

I. Develop simple, clearevaluation frameworks foreotton extension an u 'ise
these both in planning andevaluationpriorto commencing an extension
program.
The LOGICmodeland Bentiett's Hierarchywereused intrie evaluation session at e
2003 extension workshop. Working througlithese, people colluiiented that they were
planning an extension progi'am whilst planming an evaluation-higliligliting the value
of simple frameworks for both outcomes PIamiing and evaluation.

2.1dentiiytherelative importance of evaluation andalso the benefits it can
have in focussing on effective extension activities andfollowthis t ro"g o
workplans.
The importance of evaluation to clearly damonstrate the outcomes from the exterision
investrnenthas beenregularlyreinforcedby CRDC. It simportance is well
recognised by the team, having beenregularly raised at the extensionworks op prior
to the evaluation session. Perhapsthis needsto flow ititouglimore clearly to
individual's works plans assomecommentsweremade aboutnothavingeno^giltime
to evaluate. Evaluation tied with outcomep12, riningcan also be an effective time
management tool.

3. Clarify themterpretations of"outputs'* 'buteomes and impacts and
measures of these for", ep"rposes of cotton extension.
There are widely differentinterpretations of themeantngs of these wordsin relation to
extension. This is further complicated as different firuiding agencies and different
groups use differentinterpretations. Some cleardefinition of how they will be us in
cotton extensionpiirposesmay save some confiision-his is likely to evo ve er
over time.

4. Establish some consistentmeasures for useacross the extension ne or .
Winlst many activities are locally driven, there are many overarching impacts that e
extension progi'am is aiming to achieve. Currantlythe measures used to review ese
are variable across the extensionprogi'am. Since the workshop, the focusteamshave
beenundertaking evaluation of variousissuesusingconsistentmeasures across e
industry. The focus teams together with research programs could than evolve his into
some consistent, longtenn measures.

5. Develop skills in specific evaluation METHODS
Following the extension workshop, the groupshad a good understanding about
extension & evaluation frameworks. Whattheyarereally after now is somemore
skills in techniques for undertaking evaluations - eg survey desigi, interview
techniques, etc. This could be done ititougliatrainingworkshop ortlirougliguided
evaluation projects. Since this time, most of the team have participated in a whole
gr'oup activity using interviewsto review jingators knowledgemanagemen .

References
Bermett CF (1977)'Analysingimpacts of extensionprbgr. ams. '(WashingtonDC
Extension Service, Us Dept of Agr'iculture. )
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ROLE OFExrENS:roN TEAM
Ingrid Christiansen
September, 2001

Several members of the team had asked prior to the workshop for clarification of whatthe role of
the extension team is -whatis expected of us from our funding bodies and management.

In an attemptto clarify this, a strategic planning session was included in the extension workshop.
Before this could be done, it is important to be clear aboutthe activities undertaken by individuals
in the extension team in different regions and with different roles.

Whatarethe KeyActivitiesofCotton ExtensionTeam?
In many ways the activities of the cotton extension staff have changed considerably since the first
industry development officers started. Initially the roles were very much inal based - conducting
local trials to ground testthe research from ACRl and elsewhere to overcome the "my valleys
different" barrier and to gather localised information. Refer to Cotton Extension Review 1995
CRDC/CRC- distributed by Bruce postworkshop.

Some members of the team asked ~ Has the focus of the role of IDO changed in this time. Is the
industry/ CRDC ICRC expecting differentthings from IDOs and the extension team as a whole.

Feedback from key stakeholders prior to the workshop indicated NO -the focus is stillthe same
butthe technique that is best used may be different. With a greater move towards IPM we are
now dealing with more complex systems, in these cases group based activities (such as AWM
groups) may prove to be more effective than trial work alone.

Some keypoints from discussion with R&D leaders:
o Choose the technique that will best achieve the outcome for each issue (ie trials,

information delivery or groups). This also means taking into account which techniques you
personally are most effective at delivering.

o Local ownership of your extension activities is crucial. Ensure that local cotton growers
have inputinto what activities you are doing each year.

o Close the loop-ensure your are providing feedbackto researchers aboutwhatresearch
needs are being identified in your valley, emerging issues, etc.

The specialised roles generally have more specific objectives. Since the National Extension
Team commenced the water team has been included. These programs have their own specific
objectives butthe same principles apply. Local industry involvement, appropriate selection of
techniques and feedback to researchers will help ensure the roles are effective.

Cotton Extension Roles

Industry Development Officers
District Agronomists
Water Extension team

Specialised support - CottonLOGIC, Technology Resource Centre, IPM Training and support,
Spray Technology, BMP, Coordination



KeyActivities of extension staffidentii7edatextension workshop

Area Wide Management groups
Benchmarking
Trials

Data Collection and Coordination eg Pheremone traps
Field Days
Workshops
Oneonone

Information eXchange
Cotton Tales
Media
Pak's
Trial Books
Courses
etc

National Extension Focus Teams

Meetings
Visitors

Professional development/training
Technical updates

These kevactivities can be broadly grouped into:
. TrialsandDemonstrations

. Meetingsand Field Days

. Information EXchange

. Groups(incl. AWM)

. Your ownskillsdevelopment

Howis timeallocatedbetween tasksfissues?

Dallas asked everyone to individually complete a form indicating the proportion of time spent on
each activity and how important(relatively)they consider the industry in their valley perceive that
issue. Everyone was also asked to rank how relevantthey consider different extension methods
to be in promoting information about each key issue. Results included on the following page.

The form also gathered feedback about how the extension team as a whole can help individuals
with these activities. As summarised overleaf.



Extension Focus and Activities
Coinp"edbyDallas Gibb from feedbackfr'om Cotton Extension Team members

Extension Activity

Importance 25

.+-Timespent
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National Focus Activities

Importance Time spen
444.6Insect Management
204.0Farming Systems
194.4Disease Management
93.5Weed Management
63.7Environmental Managem't
34.1Water Management

Note: These figures do not include members of the water extension team as many of
this group had not been present at this time/filled out the forms. Therefore the actual
time spent on water issues by team as a whole would be far greater.

"Importance"is a ranking 1-5
Time spentis a % of time spent on the issue.
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Trials I Demo's

Meetings/ field days
Information eXchange
Groups

Extension Activities

Importance Time spent(%)
244.0

3.6 22
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2.4 14

5.0

4.0

o

= 3.0
,,
^
o

Activities by National Objective

a. 2.0
E

I. O

0.0

Ranking of each style of extension method with respect to its relevance in promoting the
key issues.
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.Water Management
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Key Issues, Extension approaches and help with activities
Howcan we asateamincreaseourpe, formance?

Insect Management

Regional Insect Management
Resistance Management
Resistance testing

IPM techniques
Number of growers adopting IPM
Beneficials

Hard/soft alternatives

Adoption of AWM
Research on application techniques for ground application - refer envir. section for detail
Reduction of pesticide dependence
IPM - individual farms and area wide scale

Dynamic controlthresholds
Exploring suite of management options in IPM
Growers with improved appreciation of IPM
Adoption of AWM 11PM tools in insect management
Range of tools available for IPM - importance of these and reasons behind decisions made
Increased use of trap crops
Area wide management- non-cotton growers cooperating with cotton growers
Pesticide efficacy, Targeting Itjining Itechniques, Condition monitoring, Application selection (details
in envir section)

roachExtension
TRIALS/DEMONSTRATIONS

HeI from rou for our activities
Trial protocols
Beneficial sampling and ID
Sampling of wheat stubble trial
Not seen as the vector unless growers want
assistance

Large scale IPM system trial
Pupae busting comparisons
Info Resources
Access to researchers
Need various ideas acceptable to local group

MEETINGSAND FIELD DAYS Materials to show at field days & meetings
Guest speakers from successful groups to get
the ball rolling
Evaluate pupae busting
Info resources

Guest speakers
Coordination of when each valley is holding
meetings/field days

B Who?
Researchers
Julie F

Insectteam

InsectTeam

Insectteam

eg Lewis W, Julie F



^risect Management Cont'd
INFORMATION EXCHANGE

GROUPS(AWM)

Pro-formas for Cotton Tales

As new R&D evolves directinfo link to IDO, etc
Info for Cotton Tales
Trial book
Info resources

Approval of Cotton Tales
Available info

Provide results from other districts and research
Happen at AWM group meetings
Need newsletter

Support for comparative analysis work
Guest speakers - successful valley grower
Info on IPM adopted by other AWM groups
Info resources

Guest speakers
Funding for benchmarking?
Network with other AWM groups
On farm group demo's
Need support staffforthe extra AWM groups
that are forming
I group established in Hillston - need IDO to
coordinate in all areas - Hay, Condobolin,
Hillston with DAS & Scott Hardwick

Attend meetings as guest speakers on spray
application

Increase knowledge of beneficials - ID and role
of each

ID what other AWM groups do and what my role
Is

Confidence. process of running a group
Comparative analysis - howto?
Learning allthe time
Cotton Course, CCA meetings. etc

Tap into existing BMP groupsforAWM
Growers want more inputto IRMS - Some
growers need to realise importance of IRMS
Protocols, Labour, Guest speakers
Em 10 another economist to heI Ziaul

YOUR OWN SKILLS

Insectteam

Insectteam

OTHER

Insectteam

Upper level management

Insectteam

CRDC/Cotton CRC



Farming Systems

Pupae controltechniques
Cotton into wheat stubble

Soil structural decline

Trap crop agronomy

Rotations (link with disease management)
Wheat stubble trials

Nitrogen rates

Improved production system for coolseason areas - UNR/Wheatfrwin
Salinity management

Fertility management

Local Farming Systems Explored and developed to suitlocal conditions and needs
Adoption of sustainable rotations in the dryland cotton system
Soil structure

Soilfertility - roles of P, K and N
Benefits of rotations

Sustainable farming practices that don t promote increase in diseases, weed problems an irisec
pressure

UNR, Twin row

Sowing into stubble



Farming SystemsCont'd
Help/coordination requiredIssue I Extension

A roach
TRIALS/DEMONSTRATIONS Assist with finding cooperators

Protocols and handy hints to get around
problems.
Rotation crops -focus farm/grower case study
Labour for running trials & data collection -
NOT causal $ eg shared Tech. Assistant
Info resources

Researcher cooperation
Many years needed for rotations trials - bus
trips to other areas may be best
Many trials running in area - need to be
documented - a trial book may be priority for
new IDO - consultwith growers

Guest speakers, experts to explain how
Field day on trial site - guest speakers
Info resources

Ideas from the focus group for field days
A lot more info to share

Trials are not currently being utilised for
extension (Hillston)

Help in distribution of information
Communicate with other DAS ~rotations
Fact sheets I Media

Industry wide info sheet eg DK's wheat stubble
Guestspeakers
Info resources

At meetings

Groups need kick starting if to do this
Guest speakers

MEETINGSAND FIELDDAYS

INFORMATION EXCHANGE

GROUPS(AWM)

By Who?

Farming Systems team
Farming Systemsteam

YOUROWNSKILLS

Farming Systemsteam

OTHER

Researchers

What are the implications of rotation crops -
previous research
More interaction with farming systems
researchers in both Qld and NSW

Constant development
Cotton Course

Farming Systemsteam

Some presentations for IDOs to access to share
with growers

TRC

Farming systems team



Disease Management

Observing what's happening in the field - in crop monitoring by growers and agronomists for early
recognition.

Fusarium hygiene

Fusarium and Black Root Rot management

Adoption of disease management strategies to minimise spread of Fusarium wilt and BRR
Create awareness of disease precaution

Create awareness of disease management

Farm hygiene

Disease prevention

BBT management

Protocols to minimise spread of Fusarium wilt & adoption/use of these
Black Root Rot control/management

Other disease prevention

Number offarms with disease - prevention protocol



Disease Management
Helplcoordination requiredIssue I Extension

A roach
TRIALS/DEMONSTRATIONS

MEETINGSAND FIELDDAYS

Be told what's going on before season starts -
sharing of info relating to trials
Demo of available equipment
Continue collaboration with Natalie Moore in

regards to monitoring spread/incidence of
Fusarium & trials which look at products &
rotations to reduce Fusarium levels

Group informed aboutresearch trials - better
communication between researchers/extension

INFORMATION EXCHANGE

Most effective in raising interest in disease ingmt
Collaborate with Cotton Australia (BMP) & CGAs
Baseline info

Guest speakers
Disease management options from latest
research

Promote info on washdown bays, products,
designs - sponsorship to run
Need experts/pathologists to talk
Run a disease wrap up every year-winter
Researchers/gurus visiting area for field day

By Who?

GROUPS(AWM)

Good info available

More one sentence messages to promote
DISEASEpak
Best Practice

Updates- Fusarium management, BBT
Promote info on washdown bays, products,
designs
Need precise info on disease to extend - still a
bitfuzzy
"Cotton Sheet"(newsletter)resurrected by IDO

YOUROWNSKILLS

DiseaseTeam

Disease has been discussed but focus is on

insects, farming systems & water
Work with CGA
Baseline info

Possible vectorifgroup wants
Videos?

OTHER

Teach us to ID diseases to provide diagnostic
service

Aim to improve alithe time
Disease identification skills and other disorders

Whatis available - eg equipment, literature

Disease team

Disease team + research

One-on-one available to identify problem
areas/sources

Link into BMP working groups
Most problem fields rotated out of cotton unti
answer is found

Pathologists

Disease team

Researchers



Weed Management

Application techniques
Overuse of residual herbicides

Host weeds for Fusarium control- ID and control

Adoption of sustainable crop rotations to control/limitthe development of problem Iresistant weeds
in the cotton production system
National issues

WEEDpakdevelopment
Local increased awareness of IWP

Identification of key species

Herbicide and farming options to reduce RR cotton volunteers

Integrated approach to weed control

Weed ID and management guide

Control of volunteer cotton (including RR)

Best management of weed species

Trap crop weed management

New growers brought up to speed in weed control
Pesticide efficacy, Targeting Itjining Itechniques, Condition monitoring, Application selection
Control ofweeds coining up on new cotton soilthatin the past has only been used for grazing
Bathurst Burr



Weed Management
Help/coordination requiredIssue I Extension

A roach
TRIALS/DEMONSTRATIONS

MEETINGSAND FIELD DAYS

Researcher cooperation
No real help - more grower involvement forthis
Herbicide trials, in crop and fallow + other
management options - biocontrol
Demo plots
Need to document what new growers are
already doing for benefit of new growers

Roundup trial used in field day - guest speakers
Speakers- researchers
Visits by researchers
Relay to researchers and Monsanto the need to
have this info to be extended

Field day at trial sites- tap into ACRl weed team
Nutgrass control

Not getting much info
Grant R good help with writing up a trial
WEEDpak
Brochure for ID of hosts weeds & methods of
control

Weed ID & management guides
Links with researchers

1-2 page CRC news note on options ie ifrotating
with sorghum use Starene, etc
Cotton Tales
Media

Options for growers

INFORMATION EXCHANGE

GROUPS(AWM)

By Who?

YOUR OWN SKILLS

OTHER

Focusfarm

Don't have anything which will help growers
Always aiming to improve
Ensure those IDO/DAS riot accredited becoin

accredited - notes are good
Options available for control
Need help on herbicides & rates &weed ID

Weedsteam



Environmental Management

Research on application techniques for ground application - refer envir. section for detail
Pesticide application - drift issues vs coverage needs
River health - importance offlows

Riparian zone

Salinity

Water quality

Generate and nurture applied knowledge of growers and pesticide applicators in ground app ica ion
technology

Salinity management

High risk systems/areas
Herbicide and insecticide drift reduction

A lot of the other issues are Cotton Australia & BMP related

Water quality

Spray drift/odour problems

Water availability

Environmental quality under sustained irrigated cotton and grains production
River quality - no residues

Spray drift management- no breaches, fish kills, etc
Pesticide efficacy, Targeting Itjining Itechniques, Condition monitoring, Application selection



Environmental Management
Help/coordination requiredIssue I Extension

A roach
TRIALS/DEMONSTRATIONS

MEETINGSAND FIELD DAYS

Funding for ground application trials
Cooperation of researchers
Protocols for trials
Simulated herbicide drift trial

Funding for extensive application trials - create
interest & support info.

INFORMATION EXCHANGE

More extension personnel to extend ground
application research findings
Cooperation of researchers
Baseline info (SPRAYpak)
Spray application workshops
Coordination of when each valley is holding
meetings/field days

More extension personnel to extend ground
application research findings
Baseline info (SPRAYpak)
Cotton Tales on Spray drift
Newspaper articles
Ranking of insecticides by odour
Confidence in non-smelly chemicals
Big issue for product selection
More updated technical application info from trial
work

GROUPS(AWM)

By Who?

YOUROWNSKILLS

OTHER

Identify growers currently implementing relevant
management practices and share this info - they
may be able to act as guest speakers
Attend meetings as guest speakers on spray
application

OK- always try to get better
Consult with envir groups eg EPA, spray group
Improved presentation skills

Need new, useful info generated that is relevant
to applicators and growers and fills current gaps
in our own knowledge and skills
Have run some small spray app n workshops on
my own
Due to not being involved with spray rigs on a
regular basis do riot have a good knowledge of
system.
Tie in with surveywork being done ie Janelle
Montgomery
Investigate efficacy with the use of LDP in each
area - if achievable control, holds beneficial
attributes in relation to drift, etc

Environment Team

Peter Hughes

Environment team
Environment Team



Water Management
You can improve yourWUE!

Stored soil water can be an important part of this

Liase/collaborate with WUE officer

Bestloca!jingation management practices

Evaluate efficiency of current systems

Trialing limited water options forthe Breeza plain
Irrigation scheduling practices adopted in grains & cotton
Measurement of allaspects of water on-farm as a basis of objective assessment & improvemen
Declining water resources (mainly groundwater)
River/groundwater salinity & potential impacts
Irrigation strategies to improve WUE
Recycling

WUE

Issue I Extension
A roach
TRIALS/DEMONSTRATIONS

Help/coordination required

Practical solutions or monitoring equipment in
the field is an essential component
As per WUE officer
No good without extending through
workshops/field days/meetings
Liaise with water team - IDOs facilitate
Casual staff

Timely equipment availability
Working equipment
Local demo sites
Interested farmer groups
Training in monitoring equipment for water ontoff Andres, NCEA
field

Ifitis to be industry specific - need industry
funding support
Limited water experiment to assess alternative
irrigation strategies - BMPs
Mark Hickman already assisting with trial/demo
work that enables a holistic approach to cotton
Irrigation officer

In conjunction with trials
Irrigation course for cotton
Paul Dalton or Peter Smith to assist
Light pro with OHT I Multimedia projection unit
Forward planning
Promotional facilities

Cooperation of Cotton IDO in organisation of
events

,

MEETINGSAND FIELDDAYS

By Who?

Stuart Bray/Peter Smith



Water Management Cont'd
INFORMATION EXCHANGE Water works not promoted enough?

NSW grower in Border Rivers region not aware
of project(due to Border issues QLD RWUE
was not able to work in NSW part of valley)
IDO may need to do this ifwateris an issue that
valley is unsure if acceptable?
Pro-forma for use

Decision support
Ito I or group approach
Information access (research & trials)
Support from ACRl on HydroLOGIC, water
budgeting tools
Funding of technical interchange sessions with
extension/research people
Production regrading water use
Mark H helps with communication via Cotton
Tales, Cotton Trial Book, etc and communicating
with growers

Formatfor Comparative Analysis
Information to be presented at meeting
Involve in group activities of water team
Potential link for extension meetings (use of
existing structure)

GROUPS(AWM)

YOUR OWN SKILLS Water issue ofWUE more focussed around
WUE officer - will help facilitate.
Training in information technology
Training in group facilitation
Decision support
Professional training in extension &
communication & irrigation
Formal training in irrigation management
through Charles Stun University
Cotton agronomy skills - UNE &/or cotton IDOs
Assistance required to produce manual & pass
on skills

To educate & increase awareness of riverine
salinity and impacts on cotton production - need
info on salt impacts on cotton

OTHER

Raelene/water team

Put main research results in water section of
BMP manual?

Growers asking about pre-watering vs watering
up on seedling vigour and yield
Integrated approach - to come with time
Regular phone interview
Regular Cotton Tales from other areas
Regular monthly reports from other areas
Evaluation

Clerical assistance required to convert
knowledge "in head"to digital format

Water Team

Casual assistant

Casual Assistant
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INDUSTRYDEVELOPMENTOFFICERS

DISTRICTAGRONOMISTS

WATEREXTENSIONTEAM

SPECIALISED SUPPORT-Cottonlogic, Technology Resource Centre,
IPM training and support, Spray Technology, BMP,
Coordination

KeyActivities:

Area Wide Management groups
Benchmarking
Trials
Data Collection and Coordination eg Pheremone traps
Field Days
Workshops
One on one

Information eXchange
Cotton Tales
Media
Pak's
Trial Books
Courses
etc

National Extension Focus Teams
Meetings
Visitors

Professional development/training
Technical updates
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TIME SPENT ON DIFFERENT ISSUES- IDO'SAND DA'S

NB-this is for IDO's and DA's only-we didn't' have forms back from manyofthe
water team. As the water extension officers spend all of there time on jingation/water
management the total time spent on water issues by the extension team as a whole
is a far greater percentage.
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Cotton Extension Models

The Australian Cotton CRC's National Extension Network includes Industry Development Officers (IDO)
District Agronomists and specialist staff in the areas of Water Use Efficiency, Irrigation, Integrated Pest
Management(IPM), Spray Application Technology, Education, Evaluation and extension approaches.
They are located in every major cotton growing regions and provide a close link between industry and
research. In addition Cotton Australia's grower services managers drive the implementation of Best
Management Practices (BMP).

Extension approaches
The cotton extension model used by the Industry Development Officers includes a range of approaches
such as Information Transfer; Trials and Demonstrations; Groups; Benchmarking; and Education.
Through each of these is threaded evaluation to ensure that activities are reaching the mark and
achieving positive outcomes for industry.

Close industry engagement is a core mode of operation. Industry reference groups in each valley an or
specific programs provide growers and consultants with the opportunity to set priorities forthe extension
program.

Information Transfer

Relevant, timely information is communicated to industry through a range of sources, including:
INFORMATIONpaks: ENTOpak, SPRAYpak, MACHINEpak, SOILpak, NUTRlpak, WEEDpak and IDM
guidelines are a compendium of relevantinformation on their specific issue forthe cotton industry.
Newsletters: Regional fax-out or email newsletters such as Cotton Tales and Waterworks provide
timely, concise, locally relevant information.
FieldDays andFarm Walks are a widely used forum for observing the results of trials, hearing from
researchers and promoting discussion between industry participants.

be discussed andWorkshops on specific issues such as spray application technology allow the issue to
demonstrated in greater detail.
Collation, distribution andinterpretation of regional data such as pheromone trap results fortimely
use through the season.
Web: The Cotton CRC website hosts a wide range of information resources and tools. Forums and chat
rooms will soon be operational. WWW. cotton. crc. org. au
Computerised Decision Support: Decision Support Tools, in particular CottonLOGIC have been
developed to aid the accessibility of research information and to make it more readily usable. Further
tools such as the OZCOT crop simulation model, a water use efficiency calculator and HydroLOGIC, a
decision support for irrigation management are under trial.
TechnologyResource Centre: Cotton CRC's Technology Resource Centre acts as a central pointforthe
development and distribution of information resources, maintains industry distribution lists and develops
the CRC website.
Link with Research: The extension team provide a channel to enhance two-way communication between
research and industry and between differentregions of the industry.

Trials and Demonstrations

One of the key drivers for establishing the IDO positions was the need for on-farm, regional trials. Trials
are utilised for groundtruthing and gathering local data, building confidence in recommendations or
techniques, benchmarking and for developing technologies.

Groups

Grower driven groups such as area wide management groups have rapidly gained momentum across the
cotton industry as growers look to each other for support in implementing complex systems. Grower
driven groups are most effective with the extension team providing support and coordination.



Benchmarking

Benchmarking through physical trials or desktop data interrogation allow growers to view themselves on a
continuum amongsttheir peers. Benchmarking also allow the extension network to focus efforts on
elements that show the greatest vanability between farms.

Education

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.

An 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 Waterwise course offered by NSW Agriculture focuses on the basics of irrigation management.

ExtensionFocus Teams
In addition to theirlocalrole, each member of the extension network contributes to a national extension
effort through one of the Insects, Farming Systems, Environment, Diseases & Weeds orWaterfocus
teams. These teams work closely with researchers and theirACGRA 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 for industry wide issues and to
partner closely with the related research programs.



Figure I. Progression of extension methodology.
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Developed June 2001, Cotton Extension Workshop by the cotton extension network

The industry's vision (CRDC Strategic Plan 1998-2003)is for

A more sustainable, competitive and profitable cotton
ridustry providing increased economic, environmental and
social benefits to regional communities and the nation.
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Mission Statement

The National Cotton Extension Team aims to help achieve this outcome. .

^
.

By maintaining close links with industry and with
research providers,

access, generate andpromote locally relevant
information andpracticalknowledge,

coordinate activities

and

focilitate communication between stakeholders

to enhance cotton growing practices in each region.
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Strategic Planning

Bruce Pyke introduced CRDC's new Strategic Plan and Annual Operating Plan:
. CRDC is under increasing pressure to report on "outcomes"(ie change) as opposed to

"outputs" (eg field days, etc);
. In recent years investment in extension has grown substantially;
. The framework forthe extension program is based on the 1995 Review of Extension (copies

of which Bruce has subsequently mailed to everyone);
. Role of IDOs is regionalIy driven - coordination, validation and education;
. The review identified a need to improve coordination and synergy at a national level - reason

for creation of the NCEC role;
. Links between researchers and extension officers expected to be strong - a two way loop

with the questioning of research by IDOs as now occurs.
. TRCto be a strong resource provider.

References: CRDCStrategicPlan
CRDC Annual Operating Plan
Cotton CRC Strategic Plan
Cotton Extension Review Aug/Sept, 995

Cotton ExtensionTeam Vision

(Ie whatfuture would we like to see forthe cotton industry?)

A brainstorming session to gather a united view for where the extension team would like to see
the industry in the future came up with the following ideas:

A competitive, profitable and environmentally sustainable cotton industry
... receptive to change
... valued part of the Australian economy and community
... satisfying market demands

A economicalIy, environmentally and socially sustainable cotton industry.
A sustainable, profitable and environmentally conscious Cotton Industry.
A cotton industry that has. ..
... responsible and efficient management of resources
... contributing to the Australian economy
... valued by an accepting community
... meeting a market need.

After discussion aboutthe wordsmithing (and frustration over how involved this can be!), it was
decided that the following words capture the above vision of the extension team:

A more sustainable, competitive andpro, itable cotton industry providing increased
economic, environmental andsocialbenef7ts to regional communities andthe nation.

(CRDC Vision statement - CRDC Strategic Plan 1998-2003)

So the logical step was taken and the extension team chose to adoptthe CRDC Vision
Statement. This is ideal as it means that the members of the extension team share the same
vision as the industry has determined with CRDC.

Ju
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Mission of the National Cotton Extension Network

(Ie whatis our role in achieving the vision?)

The extension team broke into smaller groups based on theirroles (IDOs; DAS, Spray Application
& IPM and Water)to develop a clear picture of the role of the extension team. With a member of
each group taking on the role of a key stakeholder(grower, consultant, environmental/community
rep, Regulator, Buyer/ginner)the aim was to develop a rounded, agreed view of our role.

Feedback from this session:

Ensure we access and generate alithe information and support stakeholders/the cotton industry
to ensure the sustainable rate of adoption for management techniques to gain desired change.
Communicate

Change - responsive to stakeholders - initiate and facilitate change
Participatory
Content

Pivotal(central link)
Proactive
Seek and evaluate

Access, generate and promote information and tools necessary to support the active participation
of all stakeholders in the ongoing adoption of improved management practices.

Mission Impossible!!
Assist the cotton industry to continually improve profitability and sustainability through:
coordination of extension and research

education

implementation

To facilitate a more sustainable, competitive, profitable cotton industry providing increased
economic, environmental and social benefits to regional communities and the nation.

A team of resource providers and facilitators who are independent conduits for change forthe
Australian cotton industry and the broader community.

Role of extension team in industry?
. Resource provider, adapUdovetailresearch into production systems.
. Provide and environment condusive to change.
. Conduit, facilitator, link, vehicle, deliverers.
. Independence, non-biased, uricorrupted, immuneto bribery.
. Concern for community issues.
. Keep outofregulatory processes
. Production of high quality cotton.
. Educators of growers, industry and community.
. Trialfacilitator.

. Promote industry in local community.

. Supportindustrynetwork.

. Encouragecommunication betweengrowers.
view of Grower Perspective:

. Timely and relevant support and information

. Sensitivity

. Notwaste my time

^,,.



. Coordination of resources, information and activities

. Facilitation of leaning and progress

. Twowayprocess

. Up to date

. Notbiased

. Help me to grow cotton more profitably

. Secure infoforfuture (resources, market access)

. What's"New"

. Listen to my problems/needs

. Linktoresearchers

. Be GOD!!

. Dotrialsforus

. Funding submissions

. Awealth of knowledge

. Grower'semployees

. Local contact - 1st point of callfor independent info

. Cheapconsultant

. Too national outcomefocussed

View of Environmentalist^"Community Perspective:

. Stop cotton producers polluting

. Stop sucking riversdry!

. No cotton farms near towns

. But want your moneyforthe community

. Natural(organic)cotton

. What do they think of us/who are we?
Part of the problem I biased
Shield to industry
Tool to changing attitude/practices
Non tree hugging land rapists
Public servants

Biased industry reps
o What do they wantfrom us:

Relay concerns about environmental issues
Recognition of environmental concerns
Transparency of auditing process and industry
Be part of regulatory process
Be part of education process
What are you doing aboutthe rogues?

View of Regu/atollGovemment Perspective:

. Conforming to CAPS, WAMPS, LWMPs

. "Improved efficiency"

. Mandatory legislation

. We wantto licence

. Whole of government- everyone

. Want us to implement promises the industry made RE selfregulation - BMP, PAMPs,
IPM

. Industry is abiding by currentlegislation



Extension Perspective:

. Targeted group, welldefined

. Method of presentation - suitable target group

. Aids used need to be suitable to target audience

. Message is regional results - gather data

. Suggested changes that min with the vision

. Continuity of staff

. Keepofjobs(trust)

View of Buyer/Ginner Perspective:

. Grower to be shareholders

. Securepremiums$

. Sponsorship/funding

. Quality product

Cotton Extension Network Mission Statement

Needs further comment from extension team and R&D leaders but something along the lines of:

By maintaining close links with industry andwithresearchproviders, access, generate
andpromote locally relevantinformation andpracticalknowledge, coordinate activities
andi^cilitate communication between stakeholders to enhance cotton growing practices
in each region.

This could do with improvement- any comments/ideas??????????
Ordo any of the ones above do the job better??







Cotton

*
in9/7dCh/1stfansen, National cotton atension Coordinator

AUStr^bn Cotton CooperatfueResearch Centr^,. 2001

Access to information, the uptake of research and development and communication between
growers and regions is highly important to the productivity, profitability and long term
sustainability of the cotton industry. Helping this to occur and enhancing the benefit gained from
the research investment are a team of extension officers located in all cotton growing regions.
Extension and industry development officers in the Australian Cotton CRCS National tton
Extension Network are employed and managed by NSW Agriculture, Qld Department of Primary
Industries (QDPl), CSIRO, Cotton Research and Development Corporation (CRDC), pniv^rsity
of New England (LINE) and the Centre for Pesticide Application and Safety at the University of
Queensland (UQ). This team comprises of a range of extension and development roles.

Cotton Industry Development Officers
IDOs are dedicated development extension officers forthe cotton industry. Funded y t e
CRDC (7 positions), Cotton CRC (2) and Qld DPI(I), they undertake regional inals, fadlitate .
area wide management groups, organise field days and workshops and coordinate o00 a a
collection (eg pheremone trap results and annual trial books). IDOs also PPVide access to
information through Cotton Tales, media, Information Paks and various activities. They aso
provide feedback from growers and consultants to researchers about research needs in eac
valley. The activities undertaken each season by IDOs are based on the interests and nee s
expressed by the local industry in each region. As they are responsive to local nee s,
extension programs vary between regions. Your IDOs are David Kelly (C Qld), Greg Salmond
(Darling Downs), Mascha Rawiond (Macintyre), Annie Spora (Madntyre whilst Mascja is on
maternity leave from October 2001), Sarah Kentn (St George and Dimanbandi), Gwydir (to be
filled), Mark Hickman (Upper Namoi), Kimly Rourke (Macciuarie) and Evan Brown (Lachlan and
Munumbidgee). Jenelle Hare provides technical support for extension adjvitie^ and mai^ on the
Darling Downs. In Bourke, Craig Dunn acts as a district coordinatorforinfonnation and inals.

DistrictAgronomists
NSW Agriculture District Agronomists (DAS), funded by the department, do similarroles with the
cotton industry as the IDOs. However, only a part of their time (20-60% dep. ^riding on Ihe
valley) is dedicated to cotton. They also work with broadacre and grazing industries,
strengthening the farming systems experience of the team. DAS would work with many growers
who have mixed farming operations. District Agronomists working with cotton are: Chris Watson
(Lower Namoi), Cameron Tonkin ONalgett), Leigh Jenkins ONarren), John Francis (Condobolin)
and MyIes Parker(Grimth).

Specialist Support
IPMTrainin andSu ort
The Cotton CRC is currently developing a short course in IPM for cotton growers. Bill Daton
(Goondiwindi) coordinates the development and delivery of this course. Courses will be offered
in all cotton growing regions this year.
Julie Fenguson (DPI, Pittsworth) facilitates area wide management in both the cotton and grains
industry on the Darling Downs whilst also providing IPM support Queensland wide forthe grains
industry. Julie has been involved in developing resource materials and provided support or
AWM in many parts of the industry.

CRC
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Sorev Technoloov

Choosing the right nozzles, droplet size, pressure, volume and spray conditions is to achieve an
effective pesticide application is essential both for product effectiveness and to minimise drift.
Spray trials and spray workshops are conducted in all valleys by Peter Hughes, QDPl
Toowoomba and by some IDOs. UV dyes are used for evening workshops so that droplet size
and distribution can be clearly seen.

Bill Gordon also undertakes research and extension activities in spray technology. Until
recently, Bill was based at QDPI Toowoomba but has moved to a new position with the Centre
for Pesticide Application and Safety (CPAS) at UQ focussed on extending results of the research
work at CPAS. Contact your 1000/100 if you are interested in more infonnation or in holding a
workshop in your region.

BMP

Implementation and support for the industry's Best Management Practices program is
undertaken by Cotton Australia Grower Services Managers - Gavin Inglis (BMP Coordinator and
Upper Namoi), Christine Richards (Lower Namoi, Menindee and Lower Darling), VJ Wigney
(Gwydir and Walgett), Dan Galligan (Macquarie, Bourke, Lachlan), Liz Alexander (Central Qld),
Andrew Luhrs (Darling Downs), Elizabeth Cowlishaw (Darling Downs, St George and
Dirranbandi) and Mike Beeston (Madntyre, Mungindi and Goondiwindi). The Cotton CRC
extension network provide technical support for BMP. Rachel Holloway (CRDC) coordinates
aspects of the BMP program and the BMP Audits.

Water Extension Team

lingation and water use efficiency extension programs are underway in both states.
Demonstration trials, benchmarking, field days, grower discussion groups, information materials
and training courses focussed on water management are arranged and undertaken by this team.
In Queensland, the Rural Water Use Efficiency Initiative (RWUE) operates in partnership with
the cotton and grains industrles through the Cotton CRC. NSW Agriculture has Waterwise on
Farm, Water Use Efficiency and Irrigation Advisory programs which work across all rural
industries. Your water extension team are: John Okello-Okanya, Darren Springer, Andres
Spragge, Graham Hams, 01ivia Whiteoak, Sarah Hood, Raelene Greenslade, Peter Smith,
Gany Giddings, Barry Swann and David Williams. Phil Goyne coordinates the Cotton and
Grains RWUE program in Queensland.

National Cotton Extension Network

Cotto



TechnologyResource Centre
The Cotton CRC Technology Resource Centre (TRC) develops information materials that are
provided to the industry and associated groups via the world-wide web, email and in hard copy.
Products distributed by the TRC include Information Sheets and Information paks (ENTOpak,
NUTRlpak, etc) which are available free of charge to allindustry participants. Mailing details of
industry members are maintained by the TRC for CRDC, ACGRA and CRC mailouts. The TRC
also assists with the development of, support and distrlbution of CottonLOGIC. The TRC is
coordinated by David Larsen. Sandra Deutscher provides additional support and training for
CottonLOGIC users and its ongoing development.

Cotton Production Course

The Cotton CRC has developed a postgraduate course in cotton production, offered through the
University of New England. Residential courses are generally held at ACRl, Narrabri.
Undergraduate modules in cotton production are also provided at UNE, University of Sydney
and University of Qld, Gatton.

CoordinationandLeadershjj, ...
A national extension coordinator, Ingrid Christiansen links together activities of the extension
network across the regions and with research and industry groups. Extension staff are managed
by CRC joint program leaders Geoff MCIntyre (QDPl) and Dallas Gibb (NSW Agriculture). An
extension coordinating committee induding Ingrid, Geoff, Dallas, Bruce Pyke (CRDC), Nicky
Schick (Cotton CRC), Bruce Finney (ACGRA) and Adam Kay (CRDC Board) provide overall
coordination, leadership and support for the team and ensure industry input to national
extension activities.

National Extension Focus Teams
In addition to their local or specialised roles, each member of the extension network also has a
national role as a member of a National Extension Focus Team. These teams provide a national
focus and prepare resource materials for specific issues related to Disease, Weeds, Insects,
Environment, Farming Systems and Water. The aim is to minimise duplication of effort and
provide timely, coordinated access to information resources across all regions. These teams
work closely with researchers to produce information materials such as the Cotton CRC
Information Updates which are distributed by the TRC, field day displays, development of new
techniques and ideas and act as a contactforthe relevantissue. They also indude membership
from the relevant ACGRA committee to ensure that the extension effort is meeting the industrys
needs.

ContactUs

Industry Development 0117cers
(07) 4983-7411David Kelly
(07) 4625 3299Sarah Kentn

GregSalmond (07) 46690815
(02) 6960 1353Evan Brown

MarkHickman (02) 6742-9279
GaydirValley ID0(02) 6752-5111
KimlyRourke (02) 6847-4507

(02) 6742-9236GusShaw
(07) 4671-6711Anne Spora

District Coordinator
0427269993Craig Dunn

DistrictAgronomists
(02) 6895-, 012John Francis

LeighJenkins (02) 6847-4507
MyIesParker (02) 6960-1320
Cameron Tonkin (02) 6828/288

(02) 6799-1548Chris Watson

Technical Support
(07) 4669 0825Jenelle Hare

IPM TrainingI'Facilitation
(07) 4671-6715Bill Dalton

(07) 4693-2486Julie Fenguson
Water

(07) 4661-2944Phil Goyne
(07) 4688 1559Graham Harris

(07) 4625 3299Sarah Hood

John Okello-Okanya (07) 4983-7433
AndresSpragge (07) 4669-0824
DanenSpringer (07) 4692-9148
GarryGiddings (02) 688,1278
Raelene Greenslade (02) 6742-9234

(02) 6763-1262Peter Smith

(02) 6881-1281BanySwann
(02) 6960-, 322David Williams

(07) 4671-671401ivia Whiteoak

National Cotton Extension Network

Spray Technology/Pesticide
Management

(07) 5460 1289Bill Gordon
(07) 4688-, 564Peter Hughes

BMP

RachelHolloway (02) 6792-4088
TechnologyReso"ce Centre

(02) 6799-, 534David Larsen

SandraDeutscher (02) 6799-1589
Coordination/Support
IngrldChrlstiansen (02) 6799-2402

(02) 6799-, 547Dallas Gibb
(07) 4669-0801Geoff MCIntyre
(02) 6799-15/1Nicky Schick
(02) 67924088Bruce Pyke

Cot. o



National Cotton Extension Network

Cot. o





Feedback from Participants/Interviewers in the
Knowledge Management Research Workshop

Moree & regions 28-30 October
WHAT DTD you LEARN OR SKrLLS DTD you DEVELOP FROM
BETNG TNVOLVED TN THT5 WORKSHOP THATYOU DON'TTHZNK
you WOULD HAVE GALNED FROM READrNe THE REPORT?

TDOs. DAS, DEOs

I. more knowledgeof the Goondire9ion, issues and priorities for growers
there; whot Bec is deoling with.

2. rangeof issues offecfing the extension team. @hd the differentotfitudes
of teom members to some issues; the coinmoh'+hiti^'W^'allfttc6;(building our
sense of being o team)

3. the reolbenef. its of conducting formolised interviewsond of following a
set 6f^ties'fibj!s*^h'a\'i^'^^:i^:win^!i^111^e:d"(re^Iicdf^d)'A trbi^sfei, 613jlity'6. f'fhis
techni^u'ef6ioeajoj, ^d* *-- --.. ,. .- .~,,, " . \:^:,. ^,.-,- **
"".," ' J"ift'..?"' ' . " .Set' ',",,'., ' '.',"*,"13'. , i" ** '_,;, S Y .'* ,. .. A I*_!,* >? '*.'. I

,4. "' *,.:the joys of flyi:19:?I^1/1/11^f Airli^es ;'^re-qt t^ j 11,4n ',!^siCqnc'^n' 1.0. .*'\ '\,' I"*' , :' *'J, 'C.'^;'*I - Of ,':;,. ' :'t 'a" '* 'f 41',,:*I t' ',\ ',$"!'a"+"*..'>' >:'" fhe works^6^ With6'0^"^'x^Fd h6"urs"in'thi^ICdj, '*" '**, t7:*^ t' .^\ :,$'-! a- :-*.. A .*,-

I. confidence is dpp^'6d^^ih:f'hat^:I'Views in a way that will develop outcomes

2. a good OPPreciotion of how growers develop ideas and make decisions, Grid a
realisofion that there ore some many growers on different levels that You ore
riot going to keep everyone hoppy - no inctter whot' You do.

3. 0 short cut from Dolby to Pompos!!

at,

* \ .

**************************************

,,. .

I. Opportunity to become more conversant with irrigation issues through hearing
issues of importonce to those interviewed (esp. importonf OS T don't explicitly
deal with wafer issues of o11)

t ., \

,.,. rL7. I. , '.

*!,. ', ;

2. specific instruction, froming and experience in conducting interviews

3. 1st hand opportunity to experience a convergent interviewing process,
see who*' worked well, identify possible oreos for improvement. Also enjoyed Grid
90ined confidence in using the cord technique for determining how people inoke
chonges - could be applied to a ronge of topics



I. T felt the emotion Grid the frustrotion thot is tied up in the whole woter
reform process for the Upper Nomoi. You don't reod the emotion in o report.

2. T learn @1though if seems to use fhof growers ore inoking very little process
with improve WUE, the infant is there. They want 1'0 improve their wafer
mono9ement. But they either don't know how to progress post the point they ore
of already or they cannot offord to spend the money hoving little knowledge of
the future of wafer reform.

3. T 100rn where Spring Ridge ond a few other villages ore.

T con't soy thof T have learn onything new obouf interview techniques. T reolise
fhot there were time constroints but T felt thot we hod very little to do with
the process GPorf from doing the interviews. Everything else was pre orgonised
Grid pre decided.
***************************************

I. Tt was certainly interesting to heor growers' perspective on the issues Grid
just how they mode there decisions Grid where they do access there info.

2. L certoinly like the ideos in on interview to octuol use the cords rather than
just use questions OS if gove the person time to think obouf it from o different
angle.

3. Having people from other industry wos a good OS it gove a different
perspective to the discussion

I. Ownership of results

2. Motivofion to reod the report

******************************************

I. Tf is of benefit to be oble to 90 to a grower Grid be oble to communicate with
him on a one to one basis ond be impartial and to let them express themselves
fully without being led by the interviewer

2. Confidence fhof the responses ore genuine and have riot in any way been mis-
interpreted by the interviewer

3. A good way to be obje to delve deeply into how irrigofors in the my area think
obout whot ore their important water issues and oct to improve their knowledge
obouf wofer issues Grid from where they source their information.



Trri of ion Extension

I. An insight to thoughts Grid perceptions

2. Thot what T think I: know may riot o1woys be right

3. The higher thon expected level of oworeness by consultonts of imperiding Grid
ongoing woter relofed impacts ond their understonding ond occepfonce to them.

I. Triterview skills Grid confidence

2. Triterview methods

3. An OPPreciotion for the Titoi food in Moree!(Just kidding - An OPPreciofion
for conditions in other oreos)

********^***

I. T don't think that T would hove understood the differences in priority
between different consultonts.

2. I: thought that it wos a good opportunity for me to see how information is
90thered for those sort of reports.
3. T think that if wos o good experience for me to interview people outside my
oreo and to find out their opinion.

S cml extras

I. the whole process mm how o relofively quick (many interviewers, few
respondents each) process con retrieve o heGP of valuable data quite quickly

2. in other circumsfonces (different topic, less exploro, 'ory questions), the
convergence would have dromoticolly altered the Q's for round 2

3. my interview technique improved quite o bit over just 3 interviews, now to
learn about "developing the questions"

OTHER - riot sure thot the "breodth of methodology employed" for the cord
sort octivity con be easily ono1ysed with ony reol"confidence"... we hod trouble
just in the small group discussion trying to match our methodology.

***







Ever improving: Evaluation and outcomes in the National Cotton Extension
Network

Ingrid Christiansen"' Bruce Pyke'*', Dallas Gibb ' and GeolfM intyre '

'Austrelia!ICOtton Cooperative Research Centre WWW. cottoner^
'QueenslandDepafunentofPrimarylndustries, PO Box 102, ToowoombaQld4350. Emailln 'd. Christiansen i. Id. ovau
3 armbriNSW2390. WWWCrdc. comauEmailbn!^a!!

'NSW Agriculture, Locked BaglOOO, Narrabri2390. EmailD^!^!!
' Queensland Depadmait of Primary Industries, PO Box 993, Dalby Qld4405. EmailGeoff. cm

Abstract

From its inception, the National Cotton ExtensionNetworkhas had close links with industry stakeholders,
providing mechanisms for continualfeedback andpriority setting for extension and education programs. A
culture of evaluation, planning and continualimprovementis being further developed withinthe extension
networkto ensure extension and education programs are "hitting the mark for stakeholders andto provide
accountability to funding agencies.

Fromeworks combining the logic model and Bermett's Hierarchy are being used to assist extensionteam
membersto move from activity levelevaluationsto contributing to outcome evaluations. Extension focus
teanis are using these frameworks in planning extensionprograms, assessing performance and evaluating
outcomes of these programs.

Mediasummary "
Evaluating the impact of extensionprograms ismcreasingly important for accountability. Evaluation can
also provide opportunity for Iconfuig and continualimprovement. Extension staffhaveused a variety o
evaluation tools to identifying their contribution towards key industry and community goals for sustainable
cottonproduction. Evaluation fumeworks are being introduced to better understandthe complementary
contributions of arerige of programstowards achieving change.

Keywords
Evaluation, Outcomes, Participation, Cotton, Extension Skills, IPM

Introduction

A saying widely used by ittigationextension officers through to business managersteUs us "You can't
manage what you don't measure". Considering this, as extensionprofiessionals, how welldo we mgasure our
achievements, themIPacts and outcomes ofourworkand identify areasfbr improvement? Are we gathering
the information we need in order to develop our ownextensioncareers and our extensionprograms
effectiveIy? This paper outlines some of the approaches andactivities usedbytheNationalCotton
ExtensionNetwork in moving towards an outcomes fociissed, evaluated approach.

d i. Id. ov. au

Background

Themanagementofacottoncroprequiresahighlevelofknowledgeandtimelydecisionmaking. The
cotton industry has developed a strong demand formformation and Iconiing avenues to develop its
knowledge and skills base. Since the modem cotton industry began to grow in Australia in the 1960sthere
havebeen strong linkages between industry andresearch. The Australian CottonGrowers Research
Association (ACGRA), fomied in 1972, provides grower inputinto planning, priority setting and critical
review of research. ACGRA advise Cotton Research andDevelopment Corporation (CRDC) project
investments and host the biennial Australian Cotton Conference. Since 1993 the Australian Cotton
Cooperative Research Centre and its predecessorhave enhanced research prioritisation and linkages across
agencies and with industry.

There are awiderange of mechanisms by which growers and consultants contribute to setting priorities for
research and extension. Regional reference groups in each valley and for specific programs help to set



priorities for local and national extension programs. Grower learning groups such as area wide management
groups also identify priorities, needs and interests for extension and research. Cotton Consultants Australia
hostteclmicalforuins and are involved with manyresearch and industry committees.

Manyresearchers, growers, agonomics consultants, agribusiness and other industry participantstake an
active role in the knowledge system. Agronomic consultants are a keypad of the cotton industry,
particularly tilthe area of insect management and their focusis now expanding to whole farm agronoinic
management.

Key 0^1'8ctivesjbr CottonExtensio" gridResearch

The Cotton Research and Development Corporation and the Australian Cotton Cooperative Research Centre
provide the primary leadership for research and extension tilthe Australian cotton industry. CRDC s core
outcome is for"a more sustainable, profitable and competitive cotton industry providing increased
environmental, economic and social benefits to regional cornmunities and the nation". CRDCs five year
strategic planhighlights for Program I, People andKnowledge, an aim towards"^riproving the capacity of
industry andthe community to use the knowledge and itinovations gained ititougliresearch and development.
A continuing culture of nunovation in the cotton industry, which creates viable rural communities"(CRDC
2003). Sinxilarthemes of uptake of research and 1.10wledge apply across allprogi. anIs.

Similarly, the AustralianCotton CRC aimsto "enhancethedevelopment and growth of the Australiancotton
industry through the application of collaborative research, education andthe adoption of sustainable f;Inning
systems". Through a coordinated national networkproviding extension, support and educational support to
the cotton industry, it strives for benefits of widespread adoption of sustainable management practices,
increasing the industry skillbase and an industry perceived to be arespynsible corporate and community
citizen. Each of the partner agencies also worktowards stintlar objectives of sustainable production.

Intoth organisationsthese objectives arounderpinnedby specific targets. Measuring the contribution of
extensionprogiamstowards achieving these objectives is becoming increasingly important.

liteN"ti0"o1Co!tonE:cte"sion Netivork

Under the leadership of the Australian Cotton CRC, the National Cotton ExtensionNetworkprovides a close
link betweenresearch, industry initiatives and the consultants and gi'owers. The uptake of research is a bigli
priority forthe industry with CRDC investing approximately 10% of its R&D expenditure in extension
programs (CRDC 2003)to supplement the state departnient extension services. in particular, this includes
Cotton industry Development Officers (regional extensionpositions focussed on cotton production), national
extension coordination, a technology resource centre, decision support and education. These positions
partner withNSW Agriculture District Agonomists, Cotton SeedDistributors Extension Agonomists and
specialists tilthe areas of Water Use Efficiency, Irrigation and integrated Pest Management(ERM)to fomi
the National Cotton ExtensionNetwork. Eachmemberofthe network is active through theirlocalrole and
aspad of one of thenationalextension focusteams-Insects, Disease & Weeds, Environment, Fanning
Systems and Water. Seniormembers of the extension teamprovide leadership of these focusteams. This
leadership roleprovides a career development OPPortiuiity forteam members as wellas encouraging the
sharing of knowledge andexperience.

Fournew environmental extension specialist roles willsoon expand'11/6, Canabilities*of this netw6rk in the
natural resource management area. Cotton Australia, the peak industry body, lead^, the implementation of
themdustry'sBestManagementPracticesprograni(BMP). ' , '. '," ' '-.,'

11 ',., 1:4 ; '4 ,S. I

O 2003 "&tending erre"sio": Beyondiraditio"@Ibo""dartes, methods undwq, s of, himking!". Proceedings of the 2003 APEN National Forum,
26 - 28 November 2003, Hobar, . Web site WWW. regional. org. aiVau/apai
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Key extension methods
Knowledge is developed and shared ititouglia range of extension approaches which can be broadly grouped
as:

. TrialsandDemonstrations;

' Groups;
. Comparative Analyses;
o Education;
. information Transfer;and
. Computer-based DecisionsupportPackages

Information resources are made available to the industry free of chargethroughthe Cotton CRC Technology
Resource Centre and localextension staff. These include the COTTONpaks(compendiums of infomiation
about a technical issue), CottonTales newsletters (I page weekly-fortnightly regional news andresearch by
fax oremail), Researchupdates, identification guides, pocket guides andthe Cotton CRC Website.

Computerised decisionsupportpackages are available formsectandnutrientmanagement(CottonLOGIC)
andwatermanagement(newly released HydroLOGIC) andasearchableCD of allptintedresources.
Information is also available via field days and seminars.

Area wide management gi'oups, educational courses and comparative analyses are some of the avenues for
communication anddevelopmentofideas.

The changing faceofextension
This forum challenges us to"extend extension: beyondthehaditionalboundaries, methods andways of
thinking". With so many changes tilthe extension context, traditional approaches needto be queried,
adapted, abandoned orprogi'essed.

Recentyears have seen significant changes in the profession of extension. The tradition of an extension
officer who would spend20-30 yearsina singleregion, developing theirlocallmowledge anddelivetingtha
to the growersintheircommunityisrapidlydisap^armg. In its placewe seeayoung, mobileworkforce,
with temporary contracts andmany extensionprof;=ssionals moving onto new projects after3-5 years'
Extension workers are coining in from and moving outto a wide diversity of roles. The extension role is
also now shared across manyplayersincluding researchers and consultants.

How do we knowifwearehittingthemark?
With such a high commitment by industry to the extension network, it is importantto askwhetherthisis
reimiiing an enhanced uptake of research. Evaluating the impact of extensionprogramsis importantfbra
range of reasons, particularly for accountability; on-going improvement and for achieving change.
Increasingly research funders are focusing on the "I:riple-bottom line"(CRDC 2003; Roth 2003) andthe
related contributions of research and extensionprogyaiiis.

Evaluation Frameworks

There are multiple levels at which extension programis are targeted and similarly can be evaluated. At the
litglierlevels, measures of actual impacts are the onesthat can most clearly demonstrate return on investment
but they can lose theirvalue iftoomany assumptions are needed to attribute change to research and
extension inputs. Lower level evaluations often provide valuable feedback for enhancing extension activities
but don't measure the actual impact of these progi. ams. impractice, evaluations at differentlevels are useful
fordifferentpurposes. Evaluation frameworks have been introduced as a meansto both plan extension and
evaluation activities and to bring together the results of evaluations at a range of levels. This recogyises that
short, simple evaluations are often the best means for leantng andto gather feedback on a certain issue or
tool. Use of a carefully designed evaluation hamework can provide a means for activity evaluations to
contribute to abroader impact evaluation. As an example, Table I depicts some of the evaluations
conducted by the Cotton CRC in relation to integrated Pest Management(ERM) against Bennett's hierarchy
(Bermett 1977). Several of these cross multiple levels.



Bennett's level
Outcomes - Analysis of total pesticide

usage data
- Water quality data
- Record of social coin laints
- Benchmark Surve

- IPM Short Course pilot +
followu interviews

- Cotton Tales Surveys
-Information Resources Survey

,, \ , .-. Fieldda evaluationsJ

Participation .,, , j, ,.-IRM ShortCourse Numbers
- Numbers of AWM groups, '\I: ^ a
- Cotton CRC website hits.,

- Pro^Ctre OnSActivities

Inputs&Resources -Annual reports
- Pro^Ct Bud ets

* KASA= Knowledge, Attitudes, Skills andAspiretions
Table I. Evaluation activities at multiple levels related to IFM jin the Cotton Industry.

Awide range of tools and fran, eworks havebeen used fbr extension evaluation in Australia. (Dart, Pettieram
at a1. 1998). Some of these are quite prescriptive and an instant"turn-off' formany ext^!Isjoin^^;tatf. Some of
the key considerations in selecting a framework to use forthe cotton extensionprograin were:
. UsefulforextensionevaluationANDplanning. ,,,.
. Flexibility forawiderangeofissuesandevaluationmethods. t's*1.7 '
OSimpletouseandtocommunicate. ' ,
. Alignedtothekeyoutcomesofourfi!ridingbodies. ~

Helpextensionstafftoreview, leaniandimprove. ,, ,. ,.

Encourage staffto be mindful of outcomes and impacts whefi^1:1nning extensi6iia6tivities. ,,.

Afi. ameworkopenenoughtostimulatecreatjveapproach$;stde\;'alliation. , , , -..
.,, .. I;J l. ,

The frameworkwe have introduced (Figire I)is a c6m^iti'atibn of'^Ie LOGIC ino4el. erayl^r-P6^;GII2001),
using Bermett's Heirsrchyto help definethe logic (Benn6tt 1977). its simplicity attows greatj!exibilit;j,'in
choosing evaluation methodsto suitthe issues andthe'evalilator. It also"fits verywellwitlihovi' our primary
fonder, CanC reportonhow webave contributed towards-R, D&Etargets and impacts. ^Grinett'sis a ,
useful toolto help break it down further and understand'!he valu^ of the differentlevels of extension impact
tillcodingtowardsthetriplebottomlineimj;acts. * .. .. . .' . * ---
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Figure I Frameworks for cotton extension evaluation

The frameworks were introduced to the extension networkatthe annual planmingworkshop in Augustthis
year. As the team worked through them for various issues, they recognised that evaluation tools are also
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extremely useful for planning extensionprograms. This is consistent with the Targeting Outcomes of
Projects(Top) framework (RockyellandBennett1995)that suggeststhatyou workdownBennett's
hierarchy for planning and up the hierarchy for evaluation.

Developing an evaluated outcomes culture
Evaluation in extension could be considered like going to the dentist- one of thosejobs everyone knows is
important but avoids doing. Building an evaluation culture is not only about the skillsto evaluate, it s also a
shift in focusftom outputs to outcomes and impacts and a continuouslearntiig and improvement cycle.

I'llere were we?

Prior to 2001, a few minor evaluation exercises had been undertaken and a smallhandfiilofextension
evaluations had beenreported on. Evaluation wasrarely included in extensionplanning workshops. Several
extension officers commented that they regularly gathered feedback fortheirown, infonnalevaluation. This
is a great habitfbrpersonalleaming andreflection. However, as much of this tacitlaiowledge wasrarely
recorded, oreven communicated with peers, much OPPortimtyhas been losttobe able to measure impact of
extension programs overtime. As staffleave, they take this tacit knowledge with them and the capacity of
thenew extensionteammembers to learn from the experiences, ordraw on the history of success orf^, inite
of different extension approaches in given regions is Innited.

Whath@vewe done?

Building evaluation capability is best approached through multiple angles, from top-down andbottom-up
(MCDonald, Rogers et a1. 2003). Similarly, the skills and motivation forextension evaluation have been
introduced to the Cotton ExtensionNetwork through complementary approaches including traintng,
encouregement and practicalexperience. The appointoJent of a new National Cotton Extension Coordinator
in 2001 coincided with animcreasedfbcus from the CRDC board on evaluated impacts of extension.
Building the focus and capability forevaliiation has been contralto the Extension Coordinatorrole.

Our overallphilosophy regards evaluation as a learning and planning exercisethat also provides
accountability reporting. Integral to this approach is team participation rather than purely external
evaluation. Somepartnerships with external evaluatorsto study industry wide changes have developed skins
andbrought in"fresheyes" as detailed further below. As withinanyCRDC researchprograms, external
reviews are conducted with the extensionprogyam as awhole reviewed in 1995 and another external review
is planmed.

Some of the activities include:

o Training-as a group orindividuallythrough CRRl-Q courses.
. Participation mevaluation researcheg ^M Focus gi. oups, KnowledgeManagement.
. Evaluation "I:asks" eg eachteam member presented an evaluation activity at the annual extension

workshop.
. Reporting frameworks modified to base on evaluation framework.
. Focusteamplanningandreporting.
. Armualplanningworkshops.
. Reinforcement from boardmembers.

Evaluation of selected extension activities conducted by individuals and shared with their colleagues has
built confidence in evaluation skills, enhanced communication of PIarmedoutcomes and approaches to
extension andprovided valuable data on the effectiveness of different extension approaches. Maintaining
the commitment of individualsto evaluate without the time pressure of presenting this to theirpeers is
difficult.

Ov6tth6^^*stthre6'alitiutit'extensioiratidplanning workshops, the concepts of evaluation and outcomes have
been. grant^11ybinlt'un8ii'^s'ab^i6i;^din Table 2., -I "' ' .", '.".'



Evaluation trends

individuals presented activity evaluations
Team vision and mission revisited and redevelo ed

Skills session on plainxing for outcomes and outputs
plannin frameworksiritroduced
Evaluation frameworks introduced
Skills session-planning and evaluating TBL outcomes
Focusteams applied evaluation hameworksto plans
Logicbasedreporting fomiat developed
Focusteams identified ke indicators and evaluation needs

Table 2. Evaluation and outcomes development at annual extension planning workshops

Year

2001

2002

2003

Irkere ore we now?

The last few years have seen a change in the general approach. Evaluation is now closely linked with
planning and is largely considered as a core operating activity. The concepts of working towards outcomes
and evaluating these are wellingrained in the extensionteam.

The evaluation frameworksintroducedthis year aim to draw together the multiple levels of evaluation. '11/6
focusteams are taking the lead minonitoting and understanding the effectiveness of their activities at all
levels. It is also hoped that this will provide some direction and achievement forthe focusteams which had
been struggling to deliver outcomes.

Team participation jin industry wide studies
Whole of industry studies havebeenundertakenofchanges mindustryattitodestowards ERM (1997 & 2001)
and kilowledgemanagement(2003). hakeeping with the participative evaluation and learning approach,
these wereundertakenbythe extensionteamunderthe guidance of independentconsultants. This model
provided team members with the chance to build skillsthrouglifirst hand experience whilst, with the
guidance of an experienced social researcher, gathering valuable information. Team members were also able
to gain a closer understanding of the issues than could have been achieved through simply reading the report.
Several havemade changes directly as aresuitofthedirectf;=edbackandtheteamas awholehave greater
ownership of the results.

There are also limitations of this approach including the cost and time of having so many involved, potential
bias, potential difficulties incollating data across so many interviewers andthe risk of missing some key
points due to previous perceptions. ingeneral, the approach fits wellwith our objectives of achieving a mix
of accountability reporting, learning and on-going improvement through evaluating.

Industry Attitudes Towards/PM
integrated pest management approaches to reduce the reliance ODPesticides have been one of the primary
focuses of cotton research and extension. Focus gi'oups were undertaken till 997 and 2001 to better
understand the issues impacting on the adoption of IPM initie industry with a view to identifying priority
areas for extension and measuring the impacts. They explored the social, economic andtechnological
aspects of ERM. hiresponseto the initial focus groups study in 1997, IPM guidelines were developed, an
ERM shortcoursewas developed and is now being delivered, economiccomparisons of ERM wereconducted
andtheAreaWideManagementconceptwasextended.

Key findings from the 2001 study were (Coatts, Christiansen at a1. 2001):
. The principle of IPM is widely accepted throughout the cotton industry as an integral part of farm

management.
. IPM was viewed in a bonstic fashion with an acceptance that it was the appropriate use of a range of

available approaches and tools to reduce insecticide use and improve insect control, farm productivity
and sustainability. There was some variation between regions in the emphasis placed on the various
tools for IPM and resistance management.

. Growers in many regions are taking increasing responsibility for insect control decisions, with decision
making moving toward apartnership between grower and consultant.

@ 2003 "&, ending exie"sio": Beyond linch!ion@! boundaries, me, hads andwqys @1th inking!". Proceedings of the 2003 APEN National Forum,
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. Growers seem to be more educated and interested in insect management and are using their knowledge
to setthe type of pest management approaches they want.

. There was strong support forthe extension role and the need for on-going infomiation dissemination and
education programs aboutlPM in the industry.

. Research was widely supported by industry stakeholders.

. There wasstrong support fbr Area Wide Management(AWM) Groups across the industry, a desire for
increased involvement of non-cotton growers, and apref;arerice for smaller, more infomialgroups.

. The introduction of 'Bongard'11' was viewed by all groups as the next major advance in IPM with a
comprehensive managementshategyneeded.

. The future for ERM was seen to be with a fully integrated farming systerns approach involving
cooperation with other crop managementsystems.

. Regions vary in the degree to which they have practically implemented IPM. Those more interested in
IPM in 1997weregenerallymore advanced with IPM in 2001.

These focus gi. oups were conducted daring attree-day intensive workshop forthe cotton extension teain
together with some extension stafffr. om other industries. hathe first day, IeffCoutts, then with the Ruml
Extension Centre, trained participants inthe design and conduct of the focus group technique and assisted
with the overalldesign. The second day saw participants form pairs to travelwidely to variousregionsto
conductfbcus groups of growers, consultants andresearchers. These groups hadbeenpre-arranged by the
localextension officer. The next dayparticipants wrote up theirreports around emerging themes and
regrouped to debriefand share Ionntngs. JetfCoutts then worked through the individual reports to identify
key themes and differences across the industry sectors and regions.

Extensionofficers who participated in this studyhave commented that as wellaslcorning the focus group
techntque andbuilding their skills in it by actually applying it, being involved in the process gave them a
greater depth of understanding of the issues and influenced their own extensionpractices more than had they
simply received a report.

KilowledgeM@"@geme"t
Water management has greatly increased infocusin the industry overthe pastf;aw years, Water use
efficiency is being identified as a keymanagement, research andextensionpriorityby industry, governments
and regionalnannalresource management bodies. impl, ,rining extension and researchprogramsin this area,
it is valuable to understand how industry sectors accessinfomiationanddevelop theirkiiowledgeto make
decisions. This is the subject of aprojectbeing undertakenbythe Cotton CRC with the National Program
for Sustainable inigation. The project aimsto develop extension and capacity building frameworks that
match the preferred Iconiing styles of cotton and graminigators and their consultants. This study has been
very strongly supported by industry participants who are keento see a focussed inigation extension and
research effort.

Applying a similarmodelofextensionparticipation and learning as was used with the lipM focus groups, the
extension team were trained in interview techniques before conducting interviews across cotton gr'owing
regions, converging by phone to compare findings and refinethe questions, doing more interviews,
debriefingkey findings andthen returning home to conduct a few more interviews. Amodified convergent
interviewing approach was used with techniques such as card maps and force fieldanalysis used in the
interviews. Prof;assorVictorCallan from the University of Queensland Business Schoolis leading the
training and data analysis forthis project, providing auntqueperspective formterpretation. A few
interviews were conducted prior to the workshop totest-run the process and develop the questions.

It was particularly valuable during the workshopto have extensionpractitioners and a supply chain manager
from other industries involved. They were able to provide different perspectives to the discussion to help
reduce internal bias and share ideas from theirindustries. They also provided the team with valuable
feedback about our own collaboration style.

Extensionparticipants commented that participation in the workshop and conducting interviews provided
them with a greater understanding and ownership of the issues as wellas experience with interview



techiiique. Responses to a reflective question "what did you get out of being involved that you wouldlit
have gained from reading the report?" varied but hadmany common themes as grouped in Table 3.

mis particularly interesting to note the wide range of different skills and understanding that was deve ope
through this three-day workshop. That is, in addition to the funders primary objective of understanding
gr. owers'learning styles, participants also developed theirunderstanding of the issues affecting water
management, developed their skills and developed their sense of team with their colleagues.

More kilowledge of the'issues and. priorities. in, difjt;r^I\tregi9ns;Understandingof .
Feltthe. GPiotjo!landftustra!tonofjivatei:. ref^inI; .. , .,.,,
Opportunity to bi^'come. conveys^!It, wijli'ill:ig^^0^^^S'e^?,-. -. r;. -,,
.Difference^, i!!prioritybetweentiffer6n^^130^16. * ,

understanding of . Goodappreciatiqp\on!0!;!. 8^owe^sg,,:, VPIgpj^!e^^,^911{n4^g. ,desi5:00S, : .* ., ;, t-
industry learning . Realisation that growers are at so manydifferentlevels-no odepackage keeps everyone
$, es. ^^ ..,,,, .. . ,, app:!,,., I. ,,, I, ;-,-,,. . , A- fi, g -:.,. , ,.,,.\*I. ;.. .t"..*..,.:..., . .
,decisions'.. , Q Impact. ^1111/9^, r!gin^, ofw^t^rreibtm@. S%^ami^r"to, invest!!I^n^'!g*i^!pi^I\g*yIj^;. ...

.:- , , ,,. ., ...., .' Growers'-petspectives, !!6w. Ih^yinak6de. bisionst!!Idaqc;;sS. .in^^!:!Iatign: . , .*

'-' """' .. 'proess; .!~" * .~ , .. ., .4
' "' " ", "", ''1/1^veli6f^, wareiie^s, 11^lad^taildih^addaCbt, ^tall^ebycoiisujtatit'agr6noini^tsofwater .

'., ,!, J. q. . ..',,'JAZj, :'..'*,;'. ,:.,. y, J . ,.!, ,. . I, .. ,, :_ '...,,. ., ,., . . L, . 13 , ., .

Skills . Appreciateabe4eiit^of, fomiali$ed'int9ryie:wsandjbiiowingi:GPliga. t^4!!!u^s^QnS!^r, ,
trailsf^rabilitytolocalarea; '

, ,- Confidence, skills. and. techniquei!1:1pproachinginterviewi, g. gtq. ^GVP!91;01'1';\^9$.'.-.-','
.,', t:'*- ^ " '-.', J~ '..: 'sj>GPjtjcjustructioii;, fj::ihingan46xperiqiceinCgfitlubiin^'interviews^ , , . ,.
* ' , , ' -' ,,; :..*. '- '6'' "F' t'h;, j^'^^"'erienc6 in I^iddiii^Iil c6^'{, ef^t^nth^t^!vi^^,:techi^qi!6'see^;hat'xiorked. and
; :..- ,' -'* ,! <1*,;' .'a'"^j'f^^1153^*'6r'jin lovehi6dt"" ' ' " ."" : '-; .,,,*, ,:,.., , , ,.

. Convergencewouldhavehad. more impactindifferentcircumstan6e; ' .

. Use of the card technique helped to funk from a different angle;

. Interviewmethods;

. Understand how information is gathered fortliis type of study;

. How a relatively quickprocess can quickly retrieve a lot of valuable data;

. Lack of involvement implanting and design limited learning;

. Valued the differentperspectives of participants from other industries;

. Good to getoutofmycomfbrtzone;

. Whatlthinkllaiowma notalwa sbe ri ht.

. Understanding of the different attitudes ofte^in members to some issues;

. Build confidence improcess by doing it together;

. Understand the commonthings antace-building sense of team;

. Understand the issues faced by colleagues mother regions;

. Ouniershi of results&motivation toreadttier rt.

Table3. Benefitsthat extension team membersindicated they gained from being involved with the
KnowledgeMamageme"tResearchprojectthatthey didn't feeltheywo"Id have gained from
simply reading the report

issues .

.

.

Team

development

, .

.

Future
The extension network has developed to be a strong team that collaborates closely over its 16 locations and
state boundaries. A potential risk of this is that asthe extension group have developed to be as strong team,
this may have been at the cost of linkages with research in some cases. Evaluation has been increasing in the
extensionprogram. Research will also be faced with aneedto move towards evaluated outcomes.

Evaluation of fullresearch and extension progi'amsis the next stage. Bringing together research and
extensionto identify shared outcomes could be a good starting pointto buildR, D & E evaluation and
enhance linkages. Theremaybe an opportunity to embed some learning elementsin aBenefit- Cost
analysis of the Cotton CRC soon to be undertakenbyanextemalconsultant. This maybe an opportunity to

O 2003 "&, ending extension: Boundir@diffo"@Ibo""dartes. methods andwq, s @1thinking!". Proceedingsofthe2003 APEN National Forum,
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assist research and extension disciplines to reflect on their achievements and identify key priorities for a new
CRC.

A part of this approach will be to refbcus the National Extension Coordinatorposition as an extension and
evaluation specialist to be a resource in developing the extension, participation and evaluation skills of both
the extension network and the research community.

Conclusion

Evaluating the outcomes of extension and research programsis becoming increasingly important for funding
agencies. It is also an opportunity forextensionprogranisto learn, to change and continually improve.
Moving towards evaluated outcomes signifies a change in organisational culture that takes time, skills and
motivation. This change is perhaps somewhat easier to appreciate and relate to for extension practitioners
than for researchers.

Evaluation on it's own is not apriority task of most extensionprofbssionals. Building skills, capacity and
motivation for review and minovation helps merobedding evaluation and outcome reporting in the overall
extension approach. Regularencouragement by hinders and managers of the value of the extension role,
reinforced by the importance of demonstrating outcomes can be partnered with training and development
OPPortiiiiitieS.

By using evaluation frameworks we hopeto enhancethethinking about evaluated outcomes when extension
activities are planned. We are also hoping that these winenableusto measure a higher levelunderstanding
of program impactby drawing on the manageable sized evaluations that extension individuals conductfbr
their own learning and improvement.

References

Bellnett, C. F. (1977). Analvsing impacts of extension nrograms. , WashingtonDC Extension Service,
Us Dept of Agriculture.

Cointts, J. , I. Christiansem, at a1. (2001). Chain coin Attitudes to lint ated Pest Mama ement
jinthe Cottonlmdus : 1997-2001andAttit"destoAreaWideMana ement. AFoc"s Groin Shud
October/November 2001. Narrabri CanC and REC, 1.1Qld.
CanC. (2003). Fiveyearstrategic research and development plan2003-2008. Narrabri, Cotton

Research andDevelopmemtCorporatiom.
CanC (2003). TripleBotton, Linenighlights. Cotton Research andDevelo merit Co oration

Spotlight.
Review of evaluation in A ric"It"ralExtensio" RinDC

Publication No. 98/136.

MCDonald, B. ,P. Rogers, eta1. (2003)."Teaching Peopleto Fish? Building the Evaluation Capabiltyof
Public Sector Or antsatioms. " Evaluation 9 I : 9-29.

Rockyell, K and C. Bennett(1995). Targeting Outcomes of Programs Crop), University of Nebraska-
Lincolm; Cooperative State Research Education and Extension Service, UsDA 2003.

Roth, G. W. (2003). Measuring the sustainabilitv ofcotton nroduetio^sy^. World Cotton
Research Conference- 3, Capetowm, South Africa, Impress.

20 I. The LogicModel: Aprogram Performance_Framework Third annual

University of Wisconsin-Extension, Cooperative Extension progran, evaluation conference
June 18-21, 2001, Madison, Wisconsin, University of Wisconsin - Extension.





F1



I_I



Knowledge and Learning in the Australian Cotton Industry
Ingrid Christiansen', Victor Callan , Guy Roth and MichaelBange
' Australian Cotton Cooperative Research Centre & Department of Primary Industries and Fisheries, PO Box 102, Toowoomba, Q
4350/1^r^!!Emailln 'd. Christiansen d i. Id. ovau
' UQ Business School, The University of Queensland Q4072. !!^. bg^g Emailv. callan@business. uq. edu, an
' Australian Cotton CRC, Locked Bag 59, NarrabriNSW 2390 WWW. cotton. orc. ore. a_u EmailGuv. Roth@CSiro. au
' Austinlian Cotton Cooperative Research Centre & CSIRO Plantlndustry, Locked Bag 59, NanabriNSW 2390
WWWCotton. orc. ore. au EmailMichael. Bange@. CSiro. au

Abstract

Managing a cotton crop is knowledge intensive and so effective kilowledge management strategies are
required forthe crop to pertonn well. Recent research shows that cotton growers and consultants are
experiential learners who actively seek infonnation and experiences to develop their knowledge. Strategies
are needed to aid experiential leaniing for assisting substantial changes in issues that cannot be easily learnt
by doing". Knowledge services are moving towards partnerships between growers, consultants, research and
extension. This paper describes the situation, challenges and opportunities that exist for improved
kilowledge systems in the cotton industry.

Media s, ,minary
The role of crop science is to generate new knowledge for useby farmers. However dueto many challenges,
including infonnation overload, this knowledge is not always useful orused. Research bigl}lights
opportunities and partnershipsto improve the uptake and use of research and industry Iconiings.
Keywords
Knowledge; Learntng; Extension; Cotton; Decision support; irrigation

Introduction
This conference defines the role of crop science to generate new knowledge for use by farmers' kithis
context, how is knowledge generated, shared andused? Management of a cotton crop requires high levels of
kilowledge and timely decisions. The Australian cotton industry istypified by a high levelofinnovation with
active seeking and sharing of knowledge within the close industry network and is now one of Australia s
most innovative rural industries(Plowman 2004). However, he cautions us by stating that, as an industry
matures, knowledge sharing and risktaking decreases, leading to lower levels of innovation. With this in
mind, the nature of kilowledge and learning in the cotton industry should be investigated so that strategies
can be made to innovate and prepare forthe second generation offamiers.

Research bastraditionally focussed on contributing to new information formanagers. infonnation has been
described as data whilst knowledge or 'Know-How'is related to the processes of learning, understanding
and applying infonnation (Soo, Devilmey et o1. 2002). Research indicates that cotton growers and
consultants actively seekto develop what Soo and her colleagues describe as kilow-how rather than know-
what' (Callan, Chistiansen at a1. 2004). To remain effective, research and extension needs to expand
beyond delivering information to augment knowledge systems. This paper describes current knowledge
systems being used in the Australian Cotton industry and research being undertaken to improve them.

Knowledge PathwaysliitheAustralian Cotton lnd"SIry
Knowledge is the core business of research and extension agencies, consultants and suppliers who service
the industry. Knowledgepathways follow a tangled web of many approaches and a multitude of people who
access and disseminate infomiation, provide advice, generate ideas and test new concepts(example Table I).
The context of knowledge generation and sharing occurring through social interaction (Brown andDuguid
2000)is strongly evidentin allsectors of the Australian cotton industry.

Extension has shifted from being solely a public sectorrole to a mix of public and private services. There is
opportunity forthese sectors to effectiveIy partner rather than compete in the knowledge value chain. Most
public sectorresearch and extension in the cotton industry is integrated through the Australian Cotton
Cooperative Research Centre (Cotton CRC) including:

. Research- fundamental andapplied;

. Extension - a mixture of technology transfer and participative learning approaches; regional and



Computerised decision support systems including CottonLOGIC (pest, nutrient and irrigation
management) and internet based technologies;
Technology Resource Centre - editing, publishing and distribution of infonnation resources.
Education - A Post-Graduate Cotton Production Course targeted for consultants and a grower-based
Short Course in integrated Pest Management.

The private consultancy sectoris also a critical part of the cotton industry knowledge system. On almost
every farm crops are checked 2-3 times per week by a crop consultant, most of whom are tertiary trained.
Consultants provide advice on pest management, nutrition, disease, rotations and jingation. Suppliers and
manufacturers also provide support for agronomic decision making. Merchants, gins and marketing
consultants provide marketing advice. Services and training are also available for business management, risk
management and for other issues. Clearly it is a highly serviced knowledge system.

Table I Key sources oninformatiom for water management jin the Australian Cotton Industry- as perceived b
rowers consultantshad similar erce lions.

Resource Most Inn ortant Somewhatlm ortant

OwnexperiencePeople Farm staff Faintly
Researchers Bankers Grower groups
Consultants-irrigation, Watersuppliers Extension staff

crop, other Other farmers
Other owers

Resources Trial data

Field days
Cotton Tales

Grower experience
Case Studies

The Nature of owledge and Learning in, !he AUS. tramam Cotton Industry
Recen! re:sear6h'11^^ highli^^1641tbqt, at I^;!;t'fill^Id^6^', to Iy^ter. managep^GIIt inOS^gloveIs are: 'change

r, , , it. , I. \','tart '" ' "* , ',.:':' 4'<3~'.';-' '\ ' .' ' 'I, '\\^ '.,',\, FIL'. .; , ., <,.,., . ..

"'contiiiij6i}^Iy-learn !^all^!;'Cmj^viaji^;slit?jin~20^4). tit^t^;.s^Iarc^.^, Isd i4eittifi^ajihdt cqttpiifarmers, and"'contiiiij^11^Iy learn !^all^!;'Cmj^viaji^;slit?jin~20^4). tit^t^;.s^Iarc^.^, Isd i4eittifi^ajihdt cqttpij farmers, and
oth^;: S^ctOfs o'f, tit^'ill^ill^t:^',;ite hi^lily'67;^1<^'ienYia!learnets'\*,^b ^a^:^'in^111'^'nitti^!Grit in^6^adsnis by which,^;:. s^ct. ofs o'f, Ulp^ill^!^st:^', ate hi^lily gxpt^'ienti^!learners, '\*,^b, ^a^:e maih^'nitti^!Grit me6^adsnis by which
they ^refer t^ lead anti'seek illfqf!!Iatioii:' Thein^11'!exp$:tic!!p'^ \;f^s*cl, ;arly tile a'omit!^nt influence on
d, ^ci^ion platin^ untilpartiCul^r fdoti^6n"66/1qm!13;Ind ^^at:fig;^inniplj^ations'b, fjhg itifonnation "/build up
mys6!iced, !/iden6e @60i, t the Value:11^Ih@^gels'!^,%0^:!ingn@g^ wdi6f^!!414;menb j^typo"sultan!s gridother
formers. I won '! change unless lit;'^ f'ip;i. kih^ ;;Ise^;i?e^^':.:liteed^6017"ad'inEe d, id' 66hst, nanis, I'Si"
reseorc^ and otherform!;rs. ;!!!d Ihgir lax!^!rie, !98 8:4, ides me 43 lot. "

This research'also found. ;hat C:$^, eriencq is developed itrough application on farm, observations and
discussion. ^vith'peers, .field da^!^,'participation in research trials, benchmarking and personal networks.
Grower learning:godjis als6 play a role in the knowledge systems formany growers and consultants. Th
groups, w^:ichi6s6ifible'co^jinuniiies I^, f?Tactice (Flaskoff2001), are voluntary, driven by the participants
(often with the cb6f6i\^in^!^h^^'bith^^xtension officer or a consultant) and are founded on coriumunication
to share experttah6e^'aid'in'soni6'basestlevelo Ians for are ionala roach. Area Wide Maria Ginent
groupsthat fomied to address pest management concerns are one example of this in the industry, however,
other communities of practice exist, often very infonnally, such as:the clients of a common consultant,
social groups, neighbours, past participants intraining courses, regional grower groups and the events and
activities of the smallregional communities. The research identified that knowledge flows between regions
through personal networks, forums and research and extension communication.

Benchmarking
Legislation
Magazines
COTTONpaks

Soilcharacteristics Media

Soil moultoting World Wide Web
Weather bureau Fomialcourses

Decision support Cotton conference

Knowledge research directorysystems
BMP manual

Lesslm ortant

Resellers

Chemical representatives
Spray contractors

Trust in infonnation, and the source of it, is important to growers. Many growers and consultants see the
"honest broker" an important part of the public extension role and lament the high tumover of extension staff
that makes it difficult for them to build relationships.

Motivations for learning and change
A variety offactors motivate people to expand their knowledge about an issue orto implement change.
Cotton growers and consultants have been found to have a culture of actively seeking infonnation and
@ 2004 "New directions for a diverse planet". Proceedings of the 4th international Crop Science Congers,
26 Sep - I Oct 2004, Brisbane, Austinlia. Published on CDROM. Web site WWW. regional. org. atVaiVcs



knowledge, as descibed above, butthis may not always follow through to changed practices. A diversity of
enablers and barriers to change in the cotton industry were identified, including crisis, economics,
community perception, practicality offit within the farm systems, labour, resources, etc. and uncertainty
about futore water allocations. It should be noted that the research was based on some 90 interviews of
growers, consultants and R&D leaders. Future research could explore how these selfreports link to actual
behaviours and evidence of new orrevised practices.

Allevaluation of the Best Management Practices program (the cotton industry's environmental management
system) found that BMP "believers", tend to have one ormore of the characteristics:larger faniis; Higher
workplace health and safety and public liability risk profile; Committed to the cotton industry; Industry
leader; individuals prepared to put the industry good ahead of individual good; and/or See advantage in
having an external party look at theirbusiness (Ivlacarthur-Agribusiness 2004).

Infon"ation Overload
Whilst cotton growers and consultants are active seekers of infonnation, many find that there is simply too
much infonnation at theirfirigertips or a few mouse-clicks away to be able to make sense of it all. Extension
was seen to have a knowledge brokentig role in accessing, validating and digesting infonnationthat cou e
made available in "short dot-points" in a timely manner(eg CottonTales newsletters) with linkages to more
detailed infonnation.

Incremental and Substantial Change
"Howpeople like to learnts not necessarily how they do" was cornmented at a recentindustry forum about
kilowledge management and is a concept also widely established in extension literature. Sometimes growers
like to learn by gradually assinxilating infonnation, observing others andtesting new approaches, but
sometimes changes are stimulated rapidly in response to a crisis.

Research exploring knowledge systemsin inigated cotton management ,now that cotton growers are
experiential learners and make incremental changes by sourcing infomiation, consulting peers, attending
fielddays attended, generating ideas andtestingmany of theseto make improvementsto the management
system. Ifthis works it maybe then used acrossthewhole farm. This approachworks wellformaking
incremental changes such as improving the efficiency of a furrow inigation systern.

More challenging are the substantial change decisions that involve infrastructure and capital expenditure
such as investing in a centre pivotirrigator ortrickle irrigation. Some innovative growers have been able to
apply the usual experiential learning modelbypartneting with equipment suppliers who a keen to undertake
trial on the property of a leading cotton grower identity who s experience will influence his orherpeers.
However, fulmariy cases we need to rethink the knowledge system where substantial investments are
required in order to improve a managementsystem. Some of thesemechanisms for building experience were
identified in the ittigation knowledge research:

. Use of case studies-practical examples of how other growers have implemented a changed practice
- including economics and practicalities;

. Use of computersimulationmodels and decision tools-scepticism about computer modelsisbeing
replaced with a view of them as a useful toolto stimulate thinking about options.
Leveraging knowledge through learning groups-grower groups may fomior adaptto focus on
issues relevantto people at the time. Some of this occurs now.

A rolejbrDecisionsSupport systems
Computerised decision support systems have been widely used in the Australian cotton industry for pest
management decisions for overtwenty years(Heam and Bange 2002). These systems have largely served in
aiding immediate pest management decisions by recording and compiling infonnation on pest populations
and drawing together the wealth of science aboutpest management into a readily accessible decisiontool
Reporting functions associated with these tools are also used to review and reflect on strategies used through
the past season.

DSS can continue to play a key role in knowledge systems by providing a learning avenue that is based on
simulated rather than actual experience. Through this experience of simulated scenarios, DSS can help

.
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possible and financial risk is high. For water and irrigation management HydroLOGIC, part of the
CottonLOGIC suite of DSS, offer significant opportunities to assist with knowledge system delivery. The
appropriate means of delivering these technologies is subjectto ongoing research in the cotton and grains
industry (Carberry and Bange 1998). DSS can also provide frameworks for action research involving
researchers, consultants and growers (CarbeiTy, Hochman et a1. 2002).

Case Study: Integrated PestManagement
One of the most significant changes in the industry has been a shifttowards integrated Pest Management
(IPM) systemsthatreduce the reliance on insecticides. IPM has been a major area formvestment of research
and extension efforts and a focus for growers and consultantlPM champions. ^M is now widely accepted
throughoutthe industry as an integral part offamI management. Adoption of^M pmiciplesin the cotton
industry was matched with a shift towards growerstaking increasing responsibility formsect control
decisions (Coutts, Claristiansen at o1. 2001). Decision making had moved towards a partnership between
growers and consultants with reference to research and increased connnnunication with peers.

C t' d d' easin ressureconcemin esticideuse(egEndosulfaii)andtheintroductionofhigard'Continued and increasing pressure concerning pesticide use (eg Endosulfaii) and the introduction of ingard
technology (genetic modification of plants for improved pest management)triggered growers' and
consultants'interest in leaniing about and applying ERM pmiciples. Innovators played a key role in testing,
developing and applying the ERM system and encouraging theirpeers. Research, extension and educational
activities focussed on inM, including learning groups, research and demonstration inals, field days,
sentiars, and a Short Course in IPM. IPM Guidelines were developed with practical infonnation about ERM
(Mensah and Wilson 1999). Positive economic returnsidentified from benchmarking were influential.

Conclusion

The cotton industry is a knowledge thirsty and highly knowledge serviced industry. Growers and consultants
actively seek to learn and improve theirsystems when issues are importantto them. This is the finding of
some qualitative research, it could be followed up with further qualitative and quantitative studies.
Understanding the mechanismsthat motivate then66d forknowledge acquisition and that accommodate the
varied learning styles of different people in the industry are needed. Further research needs to continue to
understand these processes to better enable research and extension services, tripariiiership with the private
industry sector, to support, research andpromote future innovation and change necessary for sustainable
Australian cotton systems.

Acknowledgements
Thanks!o the cotton growers, consulto"ts @ridothers whop@r!icjp@ted i" intorviews andjbc"sgro"ps @"d
members of the cotton extension networkwhojbcilit@tedthese. Die CottonResearch andDevelopment
Corporation, Cotton CRCo"dthe Notional Program/brS"st@mobleIrrigation h@yen, "dedthis research.

References

Brown is, Duguid P (2000) The social life of infonnation. '(Harvard Business School Press: Boston)
Callan VJ, Christiansen IH, Hams GA (2004)'Knowledge Management in Cotton and Grain Irrigation. ' Australian Cotton
Cooperative Research Centre.
Carbony PS, BangeMP (1998) Using systems modelsin fann management. In '9th Australian Cotton Conference. Gold Coast,
Austinlia pp. 309-313. (The Australian Cotton Growers Research Organisation)
Carberry PS, Hochman Z, erg1. (2002) The FARMSCAPE approach to decision support farmers', advisers', researchers' monitoring,
simulation, communication and pertonnance evaluation. Agric"Irur@I'S, ,sterns 74, 141-177.
Courts I, Christiansen I, CottonExtensionNetwork (2001)'Changes in Attitudes to Integrated Pest Management in the Cotton
Industry: 1997-2001 and Attirudes to Area WideManagemerit. A Focus Group Study. ' CanC, REC-UQld and Cotton CRC,
Narrabri.

HamiAB, Bange MP (2002) SIRATAC and CottonLOGIC: persevering with DSSs in the Australian cotton industry. Agric"Irur@I
Sysiems 74, 27-56.
Macarthur-Agribusiness (2004)'Evaluation of the Australian Cotton Industry Best Management Practices Program. ' Reportprepared
for Cotton Australia and Cotton Research and Development Corporation, Brisbane.
Mensah 1<, Wilson L (1999) Integrated Pest Management Guidelines for Australian Cotton. In 'ENTOpak'. (Ed. D LamerI).(Cotton
CRC:Narrabri) '
PIaskoffi(2001)Intersubjectivity and Community Building: Learning to Learn OrganizationalIy. In 'Handbook of Organizational
Learning and Knowledge'. (Ed. MDe al. l.) pp. Chapter 9, PPI61-184. (Oxford University Press: Oxford; New York)
Plowman I(2004)'Researching innovation in primary industries - Preliminary Results for Cotton Australia. ' Queensland Department
of Primary Industries & Fisheries and The University of Queensland, Brisbane.
SooC, DevinneyT, Midgley D, Deemg A(2002) KnowledgeManagement: PHILOSOPHY, PROCESSES, AND PITFALLS.
Coinbmi@Manageme"JReview44,129 - 150.

O 2004 "New direclions for a diverse planet". Proceedings of the 4 International Crop Science Congers,
26 Sep- I Oct 2004, Brisbane, Australia. Published on CDROM. Web site WWW. regional. ore. atVaiVcs

4







Knowledge, Know-How, Informatiom and Change in Irrigation
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'Australian Cotton Cooperative Research Centre & Department of Primary industries &Fisheries

'University of Queensland Business School.

Abstract

Industry interest in improving water use efficiency has increased 900tly in the past few years. o
achieve this, gr. owers are seeking more information and practical kilowledge about how to improve
water management and the relative value of different systems. Extension programs for water
management vary across the industry, as does the availability of irrigation consulting services.
Interviews of all sectors of the cotton irrigation industry have identified the needs and preferences
for accessing and developing knowledge aboutirrigation.

There is clearly Do one option - different people learn in many different ways and a package at
combines different approaches is needed. Many consultants are looking to provide irrigation an
nutrition services to supplement their business, and have identified anGad fortraining. An extension
and services modelis being developed to partner public (government and industry extension) and
private (consultants) sectors to provide growers with information and advisory services, trials, case
studies and training for irrigation management. The Australian Cotton Cooperative Research Centre
(Cotton CRC) will develop this with the CRC Irrigation Futiires (CRC us), providing cotton
jingators with gr. eater access to broader irrigation research.

1.0 Introduction

Water scarcity combined with increasing awareness of the opportunities to optimise yield through.
precision irrigation have allled to a growing interest in making changes to maximise the profit from
the megalitres of water available. This has been a significant shiftin the past two years, and was
largely influenced by limited water. It is likely to stay a focus due to both water reform and also the
bigliyields that were obtained by some jingators with lintted water. New approaches, management
techniques and economics are clearly a key part of improving water management practices, just as
they are with anyelement offarmmanagement.

Knowledge about irrigation is developed througli research, through 9'0wers' experiences and
through the experiences and trials of consultants and suppliers. Understanding how this kilowledge
flows througli the industry, how growers make decisions about irrigation, how they access
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information and what influences changes in irrigation management will help the Cotton CRC to
better target our research and extension efforts in irrigation.

Until recently, pest management has donxinated the focus of management, consulting services and
research in the cotton industry. infonnation about pest management is readily available to gowers

throngli a number of avenues including research and extension, consultants, field days, infomiation
resources, CottonLoolC, Area Wide Management groups, seminars and agr. ibusiness. Does this
model suit equally well for irrigation? There are a few key differences to be considered: the
industry has far fewer researchers working in irrigation; most g. owers employ a consultant for pest
management but few do for irrigation other than scheduling services; there are only a few
consultants highly skilled in trigation in the industry. Also, some of the changes that are needed are
substantial decisions that can not all be practically made by trial and development - for example
change of irrigation system type. Equipment and skills for measuring irrigation set-ups are
specialised, time consulntng and often will need to be done on an individual basis for each field.

Understanding these issues, a Cotton CRC research project, haded by the National Program for
Sustainable hagation, has looked closely at the 1000wledge patterns and strategies of allindustry
sectors, specifically in relation to irrigation. From this will be developed strategic approaches to
irrigation extension and education in the future. This aims to provide jingators with the necessary
infonnation and services to improve water use efficiency (WOE) and optimise yield and quality.

2.0 Approach

Over the 2003<)4 summer, 90 interviews were conducted to detennine how infomiation about water

management is being sourced and used in irrigated cotton and grains. This included predonxinantly
face-to-face, and some telephone interviews of: 39 cotton and gr'am jingators; 4 gr'am jingators; 30
consultants and irrigation suppliers/designers; 10 members of the cotton exterision network; and 7
members of research agencies. Extension staffftom cotton, grains and horticulture metto be trained
in interview techniques, conductthe initial interviews and debriefon early findings before travelling
home to do more interviews.

interviews and training were done under the guidance of Professor Victor Callan, a specialist in
learning organisations in the business sphere. He then analysed the interview reports to prepare a
detailed draft report (Callan, Orristiansen at o1. 2004). This was circulated prior to an industry
workshop in Moree. This workshop, with representatives of most sectors of the industry, worked
nitouglitherecommendationsin details to advise a future model for irrigation extension.
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The project steering committee played a key role in guiding the project and then in assessing an
It should be noted that this studyintegrating the recommendations to develop an extension model.

was conducted under a severedrouglityear where water was the most limiting resource formany.

3.0

Keyissues affecting water management3.1

The key issues that affect water management for cotton and gr. aim jingators were: the avai a iity,
continued security and cost of water; Returns per megalitre; Water quality; and Waterscheduling.

Anumber of other issues were frequently mentioned in interviews, including:
. Various ranges in climate and rainfall, and how these influenced decisions on irrigation

management and cotton variety;
. Public attitudes aboutirrigators, and water conservation;

. The useofcheaperways to monitormore areasusingprobes;

. The need to better understand and manage waterlogging;

. The relationship between soiltypes and irrigation choices;

. More understanding of deep drainage&management;

. Ways to increase capacity to store water;

. Ways to minimise labour requirements around the most appropriate choice of irrigation
method 0.1B some have identified potential economic value in increasing labour crews in
order to save water);

. improved tailwaterreticulation;

. Managing irrigation and soilerosionproblems;

. Alternative cropsto cotton giverIchanges in water availability and its cost.

Findings

Uncertainty about water secutity was particularly influential in lintting the willingless of jingators
to invest in major changes in their irrigation systems and desigi until they lonew how much water
they would have.

There has emerged a very strong focus on $ returns per megalitre. Many 9'0wersindicate t at ey
would choose the crop that was most profitable for the water they had available. Currently this was
cotton for most jingators, thouglimost had Do commitment to gow cotton ifanother crop was more

inmost cases, water hasbecome a greater detenninantthan land area.profitable per megalitre.
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The nature of information, knowledge and knowledge sharing3.2

All sectors believe that the cotton industry is responsive to change, willing to experiment and
continually learn, and that gr'owers, consultants and extension officers were very willing to share
infonnation and kilowledge. Across all sectors, there was the general opinion that the cotton
industry was an innovative one' !I^leeeotton could be regarded as a knowledge crop.

"Between us on this farm we readj'"st abo"t everything that:s related to the
industry, go to events, haye trials on. inn" and t@Ik with other growers cmd
agro"omists. Then we Iaik about how these ideasjit 11/17h o"r systemrs andpl@"
whatwec"" do better. "

Driving innovation and the sharing of knowledge is the relative youthfulness of the industry, the
good financial returns that have encouraged a willingness to share infonnation, and an acceptance

that good information is critical to successful change. New research by Flownian (2004, Pers.

Coinm. ) has also identified these as key factors that place cotton as one of the most innovative Taral
industries in Australia currently. 'The grower culture is clearly one focussed upon innovation and

trail-and-error learning.

Considerable infonnation is available to growers and consultants. A major concern, among growers

and consultants, was the need for the information to have been tested and applied to deternitne its
relevance and applicability to specific regions. A number of farmers talked of "giving it the acid
test' about "getting a real biizZ" 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.

Knowledge Pathways3.3

The prim^y kilowledge source for almost all gowers was personal experience. The major other
"people" sources were consultants, researchers and other g'owers. The major"resources were trial
data, field days, Cotton Tales, grower experiences and case studies. These are detailed in Table I.
Consultants indicated fairly similar preferences.
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Figure ,. Relative importance of various information sources for irrigation.
LesslmportantMostImportant SomewhatlmportantResource

ResellersFarm staffResearchersPeople
CheintcalrepresentativesBankersirrigation
Spraycontractorsconsultants Water suppliers

Other growers Other farmers

Crop SLIPplierS Family

Crop consultants Grower groups

Other consultsrits Extension staff

BenchmarkingResources Trialdata

LegislationField days
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Growerexperience COTTONpaksA
Soil characteristicsCase Studies

Soilmonitoring
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Some observations about gr'owers' means of developing their 1000wledge aboutimgation can e
made:

I. Growerslike amix of contact.

2. Growers are especially verypositive aboutcontactthatis one<>n<)ne.
3. A lot of information was seen to be too general and nottested forthe climate, soiltype an water

Growers and consultants emphasised the value of greaterquality of specific regions.

grower/consultant/extension partnerships to conduct farm trials to deal wi 00a concerns.
Growers wanted to see more research being funded for their own region. They wante region-

specific trialsrather than the research being done on an experimental farm in a region wi qui e
different conditions.

4. Growers are clearly combining various sets of information over periods of I to 2 years to in e
their decisions.

5. Local papers or cotton-specific media (eg Cotton Grower inagatine) 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.

Media

WorldwideWeb

Formal courses

Cotton conference

Knowledge research

directory

Blvjp manual
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6. Many farmers felt that there bad been too many courses and too many meetings to transmit
infonnation.

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

technology).

8. Many consultants, glowers, consultants and extension officers believed that there is a real

shortage of experienced irrigation consultants, particularly consultants who can merge the

agr. orionitc and engineering aspects of water management.

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

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

11. Resources like Cation rates, Con'OA^>@ks and magazines needed to shift their focus more

towards water management.

12. While benchmarking was identified as a valued resource, growers felt that appropriate

benchmarking was a highly complex and difficulttask that needed to be managed for them by

researchers and public providers. Consultants valued benchmarking as an activity more than did

gi'owers.

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

whatthey 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 antiiatis available.

Experience

There was a particularly strong emphasis on own experiences as a key knowledge source. Growers
generally liked to try a new technology or practice and see how it went in terms of management,
yield and econonxics.

"!1"my on. farm trial or another in my area is sueces. SIMl, I Nil'11possib!yp"t in a
field ond then see whot the results are. Cash now finally datermi"es if we
implement !his on clam, scale. "

The experiential Iconxing was also reflected in a desire to kilow more abqut how gi'owers had
practically implemented a change in irrigation practice, the practical management and economics of
that change. Case studies (written or field days) that outlined this experience of other gowers were
souglit after.
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Consultants

Growers felt that consultants(irrigation, crop, other) were the dormnant source of information. Many

other growers shared this gower's point<>f-view:

"My consultantis a in410rso""ding board. He suggests that Igo toneld days to see
what can be done, andhe!psme thinkthro"gh the changes. Ih@ve tm:gotio"scheduling
tools like C=17robes to he!p my day-to-day decisio, us @10"g with regular visitsf'om my
consultant. The co, us"!taint works closely with me impla""ing our crops.

A consultantreportedhis relationship with his group ofgr. owers as follows:
"I have direct day-to-day cornicet. Because of the water restrictions with growers, we do a
review at the st@rt of the season, look @t crop types, look at 'what!I:^', grid I work closely
witherowers during these@son advising on w@ter. "

Consultants tended to have long-tenn relationships with individual growers built upon a deep
understanding of the 9'0wer's experience, risk profile, soil and water conditions, as well as bigli
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 or

gr. owers the experiences of other growers in similar regions and conditions with the same issties. t
the same time, 9'0wers also emphasised how they worked independently, accessing research
findings either directly from researchers by GinaiVtelephone/reading reports, or through getting the
assistance of other consultants and extension officers,

111 relation to irrigation, many growers were actively developing bowledge about irrigation
management themselves. One consultant observed:

"/Is cons"It@"ts, we find that growers are getting more sophisticated 11/17h water
sched"ling C=!?robes grid continuous recording of soil moisture. Co, usuit@"ts need to
keepp@ce with growers who will lead the way now @s they gettheir oun, data rather
thorn us. Our task is now toproblem-solve andbr@instorm with them on the a"eru@tires
they might consider to maximise dollar rat"ringperhect@re. "

Fielddays

As gi. ower experience was a core resource, field days that showcased g. ower experiences were
considered valuable. They were seen as a great opportunity for growers to share their experiences,
and to hear and most importantly to see what else was possible. There was a clear preference for
short (2 hours to halfa day), infonnalfield days that focussed on I or 2 issues in detail and gave an
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opportunity to looks at other growers systems and the application of research. One grower explained
the impact of his experiences from a field dayas follows:

"Here is an example of how clield d@y changed my mind. filter going to clield day
andhe@ring@,, irrig@tio" consultant, andseeingres"Its, lingdesome changes almost
straight away. ISPlit clield in h@!j; and compared one siphon grid two siphons. The
wholej;Inn went to two siphons. ^" improvement of@bout a bale to h@!j'bale has
me@"tl'vest@yedwith the newsystem. "

interestingIy, some growers who indicated a preference for field days had not attended their recent
regional field days. Reasons for this were described as a preference for short field days or farm
walks (I-2 hours) that were held nearby and covered only one ortwo topics. Full day events, drinks
and the related social activities were not considered necessary andwere too time consuming.

information Resources

Both gi. owers and consultants made variable comment about the amount of information available.
Some felt that there was information overload whilst others feltthat more infomiation was needed.

There was a hig!I demand from growers for extension services to help by sorting the vast amount of
infonnation available to present short, concise, timely, locally relevant SIImmaries just the dot-
points on IP"ge". CottonTales were considered to be a good format for this that could have more
irrigation content and also provide linksto other, trusted sources of infomiation.

There was some callfor more readily accessible information about water. WATERpak is currently
under development and will meetsome of this need.

Cotton Conf^rence

There was a lot of comment by gowers about the value of the Cotton Conftsrence held every two

years, and many feltthis and the proceedings were a g. eat source of infonnation and ideas. At the
same time there was some concern aboutthe style of the most recent conference, and its immediate

value for gowers. A grower explained his concerns:

"rite cotton codere"ce h@s been ogre@!source ofi^fom@tion. However, 11:2elthatthe
conference is drtfii"gj?om rese@rchji"dings, and@ differentsort of corelerence strictly
focused on research would be useful. "
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Groups
Several commented that the groups that hadMany farmers mentioned the value of grower groups.

been meeting to discuss IRM (eg Area Wide Management groups) were now focussing more on
There was a feeling that groups could more purposiveIydiscussing water management issues.

address water issues, particularly as some AWM gi'oupshad notbeen active overthepastseason ue
to the reduced area of cotton, low pest pressure or other reasons. This was particu ar y so or OSe

groups that viewed themselves as solely ERM groups.
"/ see great bent;fit in gelti"g grower grot!ps together to discuss tm:gatio" methods. We
h@ve done this in the pust and it has been quite effective. you get @ good re. spousej>om
growersbec@"se they"re the oneswho are most interested. "

another reported:
"We are currently doing benchmarking asp@rt of@ grower group. It's working quite well.
Solar87paddocks have been benchmarked. Grower got!PSWith morelielddq, s, trials grid
bench"Mrki"g linked into them, are a good w@y to go in getting ond @ppyi"g new
i, !formation.

Decision Support Tools

HydroLOGIC had been launched in the season of this study. It was not widely mentioned but some
gowers did comment that they had seen increasing value in using simulation in e s to ai eir
thinking. They referred particularly to the use of crop modelsto aid in deciding planting area ort e
water available. Workshops by researchers early in the season using crop models for this purpose
were considered veryhelpfiilby the few who mentioned them.

There was also interest in climate forecasting tools - particularly ifthese could be integrate wit
other water management tools.

Whatinfluences decisions?3.4

1/1 addition to the water refonn process that is shaping the context within which growers an
consultants are making decisions, other factors influence decisions. Personal experience and at o

Decisionsother growers, particularly in the local region, was a prime factor in decision-in 'rig.
were made over aperiod of time of building up ideas. One grower described it as:

"My decision-"inking MSW@14, takes @bout a season or two. Iletthe idea t@ke shope in
my mind, and before discussing it with anyone. I lookjbr evidencef. om local and

Ithen discuss this ideainternational research, using ingg@times, CDS and the internet.
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with my consultant and agronomistto gettheirj;?edb@ck. Jinight alsopickt, pitzedb@ck
@tgrowers' meetings, but"ot@IWCys. "

Another talked about his decisions as follows:

"Our decision-making @bout planting t@kes time and preparation. Everything is
prep@red throughout Mir'infer to ensure we could plant everything ifwater becomes
available. Country that come o"t off1110w waspl@"ted solid, and coll"!, y that h@d a
crop wasp!"rited double skip to hedge bets and make the decisio, Is a bit s^'er. In the
end there was ino water from the river and we had to rely on bore. This relic"ce on
bore a, trim@tely limited whatwe could do. "

The driving forces for positive actionsto improve water efficiency are:
. 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 their fall, , or other farms;

. cutbacksinwateravailability;

the drive to continue to gall the best financial reimii for a farm, and now that pest

management was thought to be under control, the focus was upon maximising rentiis

through reducing the management costsper megalitre of water;

. the long-term sustainabilityofthe farm and the soil;

. the support, advice and experience of their consultant ag'onomist;

. theneed to save labour costs associated with irrigation;

. the introduction of neutron probes and otherscheduling tools.

The barriers to changing practices are the lack of practical evidence that the changes will actually
work on their fanns, and the financial and labour costs of introducing new technologies and farming
practices.

Whilstinfonnation was gathered over a period of time and experiences built up througlitrials, a key
impetus or crisis was a strong driver in actually implementing changes in practices. hireference to
the severe water restrictions caused by the drouglit, a comment was made:

"We've talked about FPUEjbr 2ye@rs b"tl@stseason we really had to do something
aboutit. "

Role of public and private service providers3.5

A key observation to make here was that, at least in relation to irrigation, gowers themselves are
playing akey role in generating information and kilowledge, as described above.
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Growers saw the research and extension (public)role asbeing aboutidentifying growers' needs, and
to get research completed and coriumunicated back to growers to address their needs a outirriga e
crops and related issues. Consultants saw the role about commissioning research an coinmunica ing
it back to the industry, with the implication that the consultant's role was more about identifying
growers' needs than it was for the public provider. Consultants believed that they p ay a more
hands-on role or day-to<layrole in working with the gowerto decide and to implement e crop an
water management strategies forthe season. At the same time, growers expected to see a coopera ive
relationship between consultants and extension. ingeneral, growers and consutan e a
was a lot of cooperation thougli the sharing of materials and 1000wledge between research an
extensionproviders and consultants.

d@t@ o1, t and"I see the public/industry extension role to be about getting
coming, "to@ting this o"!to @11qf"s. I'%epriv@te role is to getthese mess@ges outto the

rite challenge is th@t we need to be moregrowers through one-on-one contact.
codide"t aboutthe us^15/1"ess of the outcomes from research to be convinced that we
con use it. 00

mother opportunity for cooperation between extension and consultants was in e organisa ion o
benchmarking. Working together, it was felt that public and private providers cou 've more
opportunities for bench^king that combined public funds and private sponsorship, wi grower
goupsbeing central to thesebenchinarkingpartnerships. As one consultant commente :

",,'e need to work together by doing field tri@Is on lamas, like case studies and
bench"mrking. By working together, consultants have @11 0f!he ip!fom@tio", and call
eXchange WITh extension stqff'to wrte it up gridp"tit outthere. "

benefit from extension work in developing localNew and onIerging issues were seen to
and coinniunication of findings to raiseunderstanding, undertaking trials and benchinarking,

awareness on an issue. Some growers and extension staffindicated that once the ba getsro ing
then consultants would provide the services and day-to-day support needed for growersto manage it,
driven by both growers and consultants. Depending on the issue, this may take a year or wo o

The focus ofextension input to develop the understanding and the capacity in the local industry.
extension tended to be more aboutthebiggerissues facing the industry.

"Extension tends to work on the issue Mintilitgets its own legs and then we move on to
another issue. lye tend tofocus upon the bigger picture rather than the nitty, g, I't^, that
consultants work with. Once an issue gets its owl steam than we @re able to c"t bcc
andmove onto other issues, andother i, !formation cott becomes available"
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Most consultants have focussed primarily on pest and crop management and have their strongest
skills in pest monitoring and management. Due largely to Boilgard U, consultants are looking for
other services that they can provide to maintain the viabinty of theirbusiness. For this reason, many
are keen to develop irrigation and nutrition as a part of their consulting service. However, may do
not currently have the skills for this and will either recruit the skills or require training to develop
these skills. The Cotton CRC's Cotton Production Course wasfrequentlymentioned as akeywayto

develop skills and the Cotton CRC would be well placed to deliver irrigation training for
consultants.

It is envisaged that there will be a need for several levels of consulting expertise in optimismg
irrigation- the highly specialised irrigation design engineers such as are currently operating in some
regions of the industry complemented by agi. onomic inigation consultants. Some gowers stressed
the need to merge both engineering and agi. onomic considerations, and believed the agronomic
aspects of irrigation management were currently lacking in the industry.

Participants in the stakeholder workshop concluded that "extension" includes both public and
private sector services. To ensure that growers have access to skilled consulting services in
irrigation, the public and private sectors can work in close partnership to build both the demand for
and supply of these services. That is, the research and extension (R&E) sector focuses on raising
awareness and demonstrating the value of improved water management practices (Figure I) and in
developing, testing and demonstrating new technologies. Parallelto this is the need to attract
specialised irrigation skills to the industry or deliver training to up-skill existing consultants to
deliver irrigation services. Both the supply and demand will need to be builtin parallel as depicted
in Figure I.

Partnering Public and Private
Sector Knowledge Services
I\/A FA A

./'Cell"a^.','/'/ '31/'^;,;"C^./ ^. 0,1, '*,
11^*',',;;q?:,:'^.',,^?.<'^:^:.,;'b^!;, ^^' ,.?' ,/q:^' ^I:"""'
\/'\,'.'V ^

Figure I. Partnering public and private sector services to meetindustry needs for optimismg irrigation
management.

ill^.
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Further research, development and extension needs3.6

list of issues that they felt required more in-Growers, consultants and suppliers identified a long
depth research. Common to their lists were water scheduling, production and efficiency 81res or
differentirrigation systems, sannity management, loss of water research and water ogging.

Several people stressed that WOE is about managing the whole system well - notjust ina 'rig
changes to a few small parts of the system. They stressed that optiintsing yie per. megai e
required careful management of the whole crop and farm as a system. Understariing ow o
manageWUEinaBollgard incropwas oneexample.

MuchinfonnationcomesftomResearch needs to be locally tested and demonstrated to be practical.
the experience of growers and consultants, and there needs to be a two-way ow wi researc .
There was a clear need for demonstrated benefits of new technologies. Growers in particu ar were
wary of"making change for change sake', particularly where they had seen o er 9'0wersinves
new equipment SIIch as a lateral move and later abandon this.

Iwon't"ly"it is not going to give me on actr@ q"@rter of a bale or more per hectare,
bother. Yo" need to showme the evidence thatch@"ges '11/71m@ke a reald!ff'ere"ce. "

4.0 Whereto?

The currentlmowledge pathways in the cotton industry relies very much on gr. owers an consu tants
developing their experience. Through trial and development growers and consultants are testing
new ideas and figuring out how they may apply in their situation. This pattern has wor e we or
incremental gains in water management and for many other aspects of cotton crop managemen .
There are some obvious challenges with this model where substantial system changes are nee e ,
such as investtnentin a new irrigation system. Extension strategies are needed at provi e some

This may include communication of otherfomi of experiential learning for these major changes.
grower's experiences or the use of simulation tools.

Ally extension package for irrigation management needs to include a variety of mec anisms o sui
the varied preferences across the industry. Clear, concise, practical infonnation is neede , ac e
up with more detailed infomiation, examples of practical application and economic aria ysis. o
static infomiation and interactive opportunities are needed for all sectors to eveop eir
understanding and to share tacitlanowledge. Partnering with private consultants is a key part o e
system.

On the reconnnendation of the steering cornimttee, an irrigation knowledge system is now Ging
developed by the Cotton CRC in partnership with the CRC Irrigation Futures. This project wi e
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funded in part by the National Program for Sustainable Irrigation for the initial 2 years' This will
provide a "one-stop shop" for gr. owers, consultants, extension and irrigation suppliers to access
infonnation and training about irrigation management. This will include print and internet
resources, direct contact with irrigation specialists and researchers, case studies of on-farm
experiences and training. Step-wise training modules, to be offered in regional centres, will provide
gowers and consultants with varying levels and options for training. A system for accrediting
skilled irrigation consultants will be investigated together with the frtigation Association of
Australia (IAA) and other relevant groups.

As 9'0wers are clearly ready to choose a variety of irrigated crops, it is important that the irrigation
management effort is approached as an "irrigation industry' rather than solely the cotton industry.
By developing this irrigation blowledge service with CRC inigation Futures (CRC IF'), the Cotton
CRC is taking a lead in developing this "irrigation industry' focus as wellas ensuring that the cotton
industry has close interaction with the research from CRC rip. This irrigation 1000wledge modelwill
be developed further and evaluated. It'successfiil, this model may de developed in other regions of
Australia by the CRC us - which will enhance the flow of information about trigation management
and critical issues for irrigation between industries and regions.
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Abstract

Collaboration betweeriindustry stakeholders, researchers and extensionagaits is wi e yreg
increase the impact offaninng systeins research. industry participation mresearc c^1100c^:I'
several levels - from planning ititouglito trial operation. With time constraints everincreasirig as
growers and consultants balance awideraiige of issues andniariagernentro es, researc
agents are challenged to findmcoiis foreffective stakeholder participation that are not biglilytime
demanding.

This paper examines the roleofa f;, aming systems fon, in as onemethodto acii e
collaboration between growers, agrononxists, researchers and extension sta in eve .p' g '
setting priorities for f;, rifling systeriis research and extensionirithe Australianco onin try.
by the CottonResearchandDevelopmeiit Corporation andtheAustrelianCotton copera i ..
Research Centre each year, these forruns engagekey stakeholders, identify gaps and OPPortiiiiities,
., 1, n, linearrent OW g";' ^P'' ' init f abletoenageabroadrangGOf

stakeholders, including thosewho maybe less wining orableto committo participa e in
operations dueto time constraints.

Theseparticipative f^rining systeins fonniis provide OPPortiiiiity for interaction betye^rigi'owers,
agrononitsts, researchers from several agencies anduniversities, and extension speci 's ..
andintomationalattendees at these fbnnns havecommentedonthehiglilevelofconsimctive
interaction that is achieved betweeriallstakeholders. Since their inceptionin 199 , e oruni
structurehas evolved from atechnologytroiisferbased consultation fbnnatto an internc ive o
where OPPornniities andideas are generated, captured and progressed by allparticipan s. e
from researchnianagers andgrowers indicates that thefoniiris are achievingvalu s e o er
participation in fainting systerris research.

*,\/

I, ,;>*

Introduction

Stakeholder participation is valuable at several stages of the researchand developmeri proces .
Closeparticipationofstakeholders miresearch is widely regarded as an effective me o gy
facilitating change in complex fanning systeins (Collinson, 2000). One of the key limiting actors o
participation is time. Time constraints are escalating, not only for research ut so, per .p
significantly, forthestakeholders. Farmershavenumerous don^rids on Girtimeinc '. g
involvement mresearchpro^anus, industry cornimttees, catchment associations, ^itr^gion
communities and so on. NIOfthese are maddition to nuniagingttie f^rin and in 'rig jine y
decisions about crop management. Cotton, triparticular, is a crop that den^rids alitgliinvestmen o
time from boththe gi. owerand the consulting agrononxist.

Thesetime constraints force growers, consultants, researchers and extensionpractitioners a j
make choices about whichissues, ifany, they can participate mat a detailed Ieve . ome wi
broad-brush participation in many issues whilst others winchoose one or a few areas o in eres
whichto be more closely involved.



,,$. Q, ,qn. the. one side we have demonstrated benefits of participatory action research, on the other we
~ hat'6 time'jinxitations of the stakeholders who could benefit most from the participation. What

approaches can research and extensionproviderstake to balancethis dilennna?

Cottonresearchand extensionpro^airs haveuseda mixture of approaches to develop ownership of
issues and research and to facilitate the development of Innnagement strategies (Chistiansen, at al. ,
2002; HmmandBange, 2002); William, 1998). Theseronge from PImmng forunis, grower trials,
on-fadnresearch (HUIugalle, 2001), andresearch/extension evaluations. The type of participation
varies to suitthe purpose and the time availability of the stakeholders. Titouglitliisrange of
mechainsnis, gi'owers and consultants acrossthe industry have an OPPortiniityto be involved in away
that suitsthein, and to develop some ownership of research developments. This paper focuses
particularly on grower and consultantparticipation initie researchplanningprocess.

Participation in researchpl@""ing
Research, development and extension activities in the Australiancottonitidustry engage growers,
agronomists, researchers and extension staffirithe early planning phases to develop ideas, identify
gaps and opportunities and set priorities for researchand extension investinent.

Growers, consulting agrononxists and other stakeholders have OPPortiiiiitiesto be involved in the
research and extensionpl, Inning processthrougliseveralaveiiues including:
. The Australian Cotton Growers Research Association, whichinicludes mostly growers with some

agi'oriontists, cotton giimers and seed companies.
. The CottonResearch andDevelopmaitCorpoiation(ER. DC) Board.
. The Australian Cotton Cooperative Research Centre (CottonCRC) Board.
. CottonGrowerAssociations meachvalley-someofwhichhaveresearehortechtiical

subcommittees.

. Regional reference gi. oups that providethelocal Cotton^IdustryDevelopment Officer with
direction and support-incomecases these are the same group as above.

. CottonConsultants Australia'sR&D sub committee.

. A range ofgi'oups, working parties and comumttees for specific issues ERICh as insecticide
resistance Inariagement, disease strategies and research, etc.
Area WideMar^gament gi. oups- gr. ower driverIgi'oups supported by the Cotton industry
Development Officers-these groups' primruy aim is communication andupdates, particularly in
integrated Pest Managernont. Tlirouglitheprocess gi. oups regularly idaitify numerous research
questions and someundertake trials ormonitoring.

. Formnssuch as theaimualCRDC/CottonCRC Farming SysteinsFonun.

. On-farmtrials such as the long-tenn farming systeins rotation trials.

.

Fanning SystemsFonims

One of themechaiiisms by whichcotton iridustry stakeholders are algaged iritiie forumig systems
arena isthrouglian minuslfonnnhostedand funded by theCRDC andtheCottonCRC. These funxing
systeins forunis evolved as a meansto improve the focus and profile of soils and fanning systerus
issues in the cotton industry.

The aim of the fainting systeins fonmisisto discuss results of currentresearch, improve
communication and coordination, raise awareness, ideritify gaps moorlaiowledge and prioritise
research and extension needs of the industry. Growers, researchers, consulting agi'orionxists and post-
gi. aduate students attend the forumas equals.

Forum structure andoperatiom
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Since theirinception in 1997, the farniing systems fororris have reviewed and integrated kilowledge
and developed research needs for a range of specific topics including Stubble Management 0.1arrabri,
1997), Ultra-Narrow Row cotton fanning systems (Hillston, 2001), Soilhealth (Nanabri, 2001) and
Saliritty, Sodicity and Hard Setting Soils (Narronxine, 2002). Other forurns (Numbri, 1998 and Dalby,
2000) have been more general, covering a wide range of agronomy, enviromnental, soils, water,
precision agriculture, nutrition, pathology, and pest management topics. The topics of the forum are
on evolving needs, identified througlidiscussions with growers and researchers.

Holding some foruins away from the main AustralianCotton Research institute at Nanabrihas
allowed more local growers to attend andhas exposed researchers and other industry participants to
the unique concerns of growers indifferent geographical areas. Growers appreciate having
researchers tiltheirregion, addressing theirpriorities. They, and theresearchers, can also better
appreciate the relevance to theirsystenrs of research from other regions.

To enable interaction andparticipation, attendance at the 1-2 day workshops ismnited to about 120
people, invited as represeritatives of a muge of sectors. For example, the last forum involved 54
growers, 38 researchers/students, 10 consulting agi. orionxists and 14 people who have other industry
roles. Gala'ally some researchers from outsidethe cotton industry are invited to broaderIthe richness
of discussions and to ensure a wider technical resourcebase.

With such a large group, careful workshopprocessis needed to provide OPPorhmity for participantsto
interact and actively I^ni, integrate thouglits, develop new ideas and identifying needs. Ateamof
extension, researchand researchmanagemeiitspecialists from withinthe CottonCRC facilitate this
process. The process also needsto ensure that allparticipants have ownership of the conclusions and
recommendations reached at the end of the forum. Gonerally, the forumprogramiricludes a mix of
presentations and discussion sessions. Amiige of speakers, including gi. owers, agonomists,
researchers, stiiderits and extensionofficers are invited to presentto ensurethat a diversity of
perspectives on a specific topic are shared and discussed. This mix of research concepts and practical
management needs adds particularvalue to the formns.

Speakers' notes are provided at the forumandawritten sunni^yofthe forumdiscussionsissentto
allparticipants and other interested parties shortly after themeethig. A field touris included where
relevant, providing increased OPPornniity for info, Ingliriteractionbetweeiitheparticipants. As wellas
helping to visualise the issues, the fieldtoursets the scene welland is a good ice-breaker to anh^rice
interactionsbenteairesearchers and gi. owers. At the 2002 fbruni, wherethebustourwas cancelled
dueto wet weather, growers andresearchers werepaired as"buddies" formtroductionsto promote
interaction and to avoid a segregation of growers and the visiting researchers. Both growers and
researchers triorouglily enjoyed this sessionastheybroke down barriers.

An evolving process

The farmingsysteius forumshaveevolved overthepastdecade from meetingsnrrangedbyCRDCto
encourage soilscientists to gettogether and discuss theirresearch. Initially, themeetings were
dormnated by soilstructureresearch, but with increasing input from soilchemists, soilbiologists and
agi. orionxists. As the areas of discussion broadened, the focus tinned to integi'atingthepresentations to
dealwith specificproblem areas with the cotton industry.

Overthe pasttwo years, the formnhas changed from the traditional"conference" fomiat of
presentations and short questionsto a workshop style, participative formn. This 11as shorter
presentations, longer question and discussiontimes and a focus on smallworkiiig groups. The sinnll
9.0ups, with a nitx ofgr'owers, consultants, researchers and extensionofficers are actively engaged
and challenged in developing theirideas frequentlythrouglioutthe program. Gradually the workshop
process has moved from technology transfer based consultation to an interactive forumwhere
opportunities and ideas are generated, captured andprogi'essed. More recently-action Iconiing
activities have been incorporated into the forum.



The shift from trying to cover anthe farnitng system issues in one fonunto focussing in detailon a
specific topic has generated greater depthto the discussions and outcomes. Perhaps broader formns
are also needed in the future to develop the whole fanning systenrs context.

How do research and extension managers respond to themput?

Engaging stakeholders intrie planning phase brings with it an ethical commitment to act on their
recommendations. As it is impossible to invest in allissues identified at a forum, it is jinpyrtaiitthat
the workshop concludes with a group consensus on whichissues are of litgliest priority withinbudget
means. Researchers are than invited to develop projects to meet the bigliestpriotityneeds.
Subsequentresearch investinents are cornmuntcated backto formnparticipants andthe industry as a
wholeto develop a sense of ownership initie new projects as wellas a satisfaction that the time
invested has beenvalued.

Outcomes of the fonims havebeeriprogr. essed indifferentways. harelation to the SoilHealth formn
manyneeds for research were identified and the CottonResearchandDevelopment Corporation
responded by funding about one nitlliondoUars worthofnew research on projects that hadbeeri
directly developed from the forum At the Salintty and Sodicity formnmost of the priority issues
related to extensionneeds, perhaps as muchhad alreadybeen invested mresearch tiltlxis area. Since
this forum, the National Cotton Extension Network (Claristiaiiseri, at a1. , 2002) and research managers,
incollaborationwithsomekeyresearchers, have developed andprogressed extensionplans forthese
issues. Some research arejus havetaken longer to develop. For example, deep drainage, an issue
raised daring an early formn, required two subsequaittechnicalmeetingsto clearly specify future
researchneeds, in whichCl^CandtheCottonCRChavenow invested.

Researching, ringers have indicated that they feeltliatthe farming systems forumis a key avenue for
research ideasto be discussed andprioritised, assisting them intorgeting researchinvestments-"a
bigger bang for our buck". 0<alph Schulze, Executive Director, CanC, pers. coinm. ).

Differing perspectives- Similar Objectives

Bringing together 9'0wers, agronontists and researchers allows an issueto be challenged and
developed from multipleperspectives. At times gr. owers and researchers have sirnilarviews on the
issues andpriorities and other times they differ gi. eatly. As an example, allparticipants were surveyed
at the start of the salinityand sodicity forming systems formn (2002) andtheirperspectives on the
issue can be compared.



I''li"strand, ,Farming 511?stems Co, !Ierence. Toowoomb@. 7-11 Sept 2003

14

,2

co

co 10

88
DC

26

=4

o
Q.

,.

o
D

Figure 13 Responses to the question: Is sanmitymore a problem tha, ,
sodicity? Survey of participants at the start of the 2002 Fanning Systems
Forum, Narrom. me.

In relation to the question;"Is salirxitymore aproblernthan sodicity? , the growers response is
sinitlarto a nonnaldistribution (Figure I). Very few strongly agi. cod with the staternent, perhaps as
they weretmsureorperhaps as the extensioneffortinpastyears has focused on sodicitymorethan
saliritty. inconttast, theresearchers were divided betweenmoderately disagreeing and strongly
agreeing andhad arange of opposing views(Figure I).

Wheriasked another question;"Salirtitywillbe a Innjorproblern for cotton growers initienext 10
years?", themajority of both growers and researchers agreed with this sintonieiit(F'igure 2).

Z

.

2

o

Slidi^y
CSagee

rib^atdy SI^"y SII^my^co ^atay ^y^
CS^co CSagee agee

-,-Gongs ---.--

.

..

,

..

.......

.

*'
..

,

""

^. ^

,

"

o0
"=
-.

~

@ .
P

= 4

Figure 2: Responses to the question: Sannitywillbe a major problem
for cotton growersin the next 10 years? Survey of participants at the
startofthe2002 Farming SystemsFon, in. Narromine.

The detailed discussionbetweengrowers, agononxists and researchers helps boththe science and the
on-farmmanagementto infomieachother. hithisway, the science can bornetchedtomanagement
options and vice versa- orareas of nitsn^tch can be identified so that sustainable, sciencebased
management practices can bedevelopedand sciencecoiibeundertakenwheremanagementchallenges
exist. Stakeholders also come to understand and appreciate each other s skills and expertise, providing
a goodplatfonn for researchplg, rining and activity.

The rapport developed between forum participants asthey actively discuss issues and socialise
together one would expectto be beneficial. For example, research fluid managersindicate that
collaboration in fanning systenrs research is generally greater on projects that evolve from the foru
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with researchers and extension officers, or collaborations with consulting agionomists and growers.
This provides the best pooloftechnicalresources for projects and provides resource allocation
efficiencies. Frequently on-foamtrialsites are offered as growers and consultants who participate in
the forum develop an interest in the area and a rapport with the researcher or extension officer.

Progress

A number of changes have been observed mrelation to fanning systenrs in the cotton industry over
recent years. Some of this change maybe attributed to the role the Fanning Systeins forumhas
played, including:

. Raised awareness of Farming Systenrs initie cotton industry.

. Increased understanding offarming systenrs as the forum provides a kilowledge update for
industry leaders, local gi'owers and researchers as they participate.

. Appreciation of the complexity of cotton fanning systeins.

. Greater collaboration in projects across agericies, universities and industry.

. increased industry and research ownership offarriving systeins researchprog. anus.

The forumhas not been able to resolve every question, particularly for complex issues such as soil
health. instead, firouglithe tritegi. ation of several disciplines it has consolidated the questions,
ideritified the main gaps and ittitiated research. nunuglidiscussions with key stakeholders, the
authors haveused reflective and observant evaluation to consider the forum's outputs and outcomes
using (Coutts, 1997)three tings of extension evaluation (F'igure 3). Frameworksto measure key
'triplebottom line' indicators offanimig systeins changes are currantlybeing developed 0<0th, 2003;
CRDC, 2003).

Following the forums some gr. owers have contacted theirlooalexteiision officer to undertake related
activities with other growers and consultant agronointsts tiltheirregion. Some consultants have
developed forums orservices for growers tiltheirregions following the formns. Following the 2001
Fanning Systems SoilHealth forum, a soilecologyresearchgi'oup was established.

forecent years, the authors have recorded attitudes andresponses offbnuiiparticipants. All
respondents to writteriand verbal surveys of participants of the 2002 Forum iridicatedthatthey feltit
was worthwhile atlanding for both the content and the contacts andthatthe forumprovided directions
for research and extension. Several growersindicated an interest to pursue some of the issues further.
Growers likethe opportunity to get detailed technical answers to theirquestions from researchers.
Researchers saythey learnmore about growers' challenges, especially those subtleties that varywith
geographyandtheyvaluemeetingwiththe codusers of theirresearch.
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Community/Society Impact
Sustainable cotton farming systems
Enhanced environmental benefits

DirectProjectlmpact
Rapport between stakeholders

Mutual understanding
New research initiatives

Key questions consolidated
Information integrated and developed

internal
6 forums held

Over 600 pathdpants
Proceedings produced

Research priorities developed
Growers and researchers

discussed issues

Figure3: Outputs and Outcomes of the Fanning Systemslgon, ms. Themmerrings are
the directly linked to the forums. The outer ringisthe overallimpactit aimsto
contribute towards, together with manyother activities. Observant and reflective
evaluation - Roth and Christianse, ,.

F'utiire

.The ay^amic natu:e'6ft;Infiihg S^^t^!i!s meatus!11^formyn:On^at^;1/9/1141!0t rerunin static. Variery is
xi^$46d to c^!!tinti^In 611^inchge-a!!d'61^gag:^'partici^ants:'!^. 6-6yalii;Itin^'the PI!^se and objectives for
cocll;and;eveny*tt?nitl^\;^ill, !I^I^of gayisersto, aeyeiop"a IAI'6rth^11.1iti6 experience, for participants an to
achieve chang^.,;,. ,*, ,,.,*'.. ;,,*- { , *.. ,.,.--..- .^-.:*. --,'~....
..\;' .. ;,,/ : " ,J. .'ICv* '. .." ',, \ , ."!!..'.. \'

,(;Qincgptpj;^';!!gill, !^,!^!,$4^mis. . ;.,:.., , . .I*.,*,., , , ;.,,. , , ..,,,-,,... .. ..*
' 0^erthe next five feats' a'gi. eatereiiig!Ia^is will be'p!^c64 on'improving alla tilteg;attrig our
understandiii of soil healtli, crop rift^nibii;'^daicity/^;Inbity Inariageiti6tii: Crop 16thtioiis; and

.ip!!p;91ni!Ig w^\e!;}Ise. etficiep^:,(CR^;<:,.,?99^),. by10vat;VC ^!:s^:;^jg!14^;I'i. 91, !^!;41. ^\^!?^$*IA'i p 'y an
* ., , ,,,.,:,., ; ", '- ., ~! ' , ';^-- r'<'.*3'* ,, ntjj6j^-niott;8n\, t:lition^1'^^ro"'^'\;fiftheedre-
visiting, for, t^e, trailsgeniCyari^ties. ...,,. I, , , ,. ,. t ,.,;,- *'
Therehas evolved a gi. eater appreciation of the complexity of the farming system. However, e
cotton industry research approachto the fanning system stintendsto focus on the component parts, in
particularthe soil. This is perhaps due impart to the strongly technical base of the research
community. The fullconcept offarriving systenrs willno doubt evolve to include econointc, SOCia ,
environmental andproduction issues acrossthe landscape. imparticular, this winexpand t e
understanding and value of the human dimension off;Inning systeiris.

's frill'it!clude. .1:6^earb!land. *extension progi. airs that consider the whole fanning system,
and the relative role of allctdpS in that systern.

PortiCjj?@tiO" *t: }$t~.. ., 7.1~.. ,..-.~.
This forum is one avenue by which stake1!o1<1grs q,an. p^!tipjpa!Gin filmli, ^g, Sy^tell^I^^^a;'C -
national focus, coriumtmeritto deve16p new research programs and detail^d infonnatibn an
discussion on a given topic, un^. app^arstqbe a!^VGl. qfj;91n^ipa}jqijt at-SIIjts* e seqj. on .
industry involved with researciicoimnittees an(!.^IISq ^IP^cols t^ I^!any. '1094'g!9jw:6r$: ThqtiS, t Gy,___,,:,,, t. ,;,, ;",, A1. ,a, I h "pH;,," *I, P ,P. pairi, '", Frill;, gnath, :h'learniiii, 'ftofrith6'results of the



research. Others are interested in hands-on participation in research. Some of this is metthrough
locating on-farm ttials with these growers. Other mechainsnrs to broadenthe participation in fanning
systemsresearch are needed to reach the remainder of the industry. Some area wide management
groups are taking an active role in this regard.

How to engage industry more broadly is always a challenge. Themedia and other extension avenues
could be more effectiveIy used to promote to industry the forrun outcomes and actions. Smaller
regional fortmis following on from the mum forumcould highliglitsome of the key issues and develop
extension plans. Growers and consultants who attended the forum are oftenthebest advocates to
progressthe issue in theirlocalregion. madvance of the forum, broader participation could be sought
by asking participants to consult with theirlocalpeers, coining prepared with issues from theirregion.
Technological solutions could play a role in overcoming the barrier of distance througlion-line
meetings, bulletinboards and other web features. Thesearealreadybeingusedinthe CottonCRC s
educational courses (Staritey, at a1. 2003).

Time constraints for allstakeholders are everiricreasing. The challerige exists for change agents to
develop and support a suite of mechanisms for stakeholder participation that are effective with Innited
time, suiting aruige of needs and interests.

,, , ,

Conclusion

Time constraints need not be regarded as abarrierto participation in farming systems research.
Rather, it is a challenge to find amrige of mechanisms for beneficial participation of stakeholders with
differing needs, objectives, resources and time. Differentlevels of participation can help to achieve
integration, ownership and focus for fanning systeins research endeavours.

Participative forums that engage researchers, growers, and others are leading to ahiglilevelof
constructive interaction anddirections for amrige of issues in cotton industry research and extension.
The cotton fanning systeius forumhas an excellentrecord ofidei, tifyingpriorities for further research,
development and extension. The forums have raised the profile off;, innng systeinsresearch,
increased thenriderstandirig of the complexities by both growers and researchers, and ledto greater
conaborationand ownership by allparties of the researchprojects and extension outcomes. Then66d
forgi. eater integrations across researchand extensiondiscipliries, including economic components is
increasingly being recognised by theresearch community.

Future fanning systems Ibnmis will needto include gi. eater coverage of social, dintonmental,
econonitc andproductionissues across the landscape, re visit fundamental 1000wledge forthenew
trailsgenic crops and expand the understanding of the human dimension offbrimng systeins.
Technological solutions such as on-line meetings, bulletinboards and other web featoresinayplay
role into the future.
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Understanding ,PM - How has the industry changed?
Ingrid ChristI^risen, National Cotton Extension Goofdrnatorand 81/10alton, /PM Training Coordinator

AUStra/I^n Cotton CRC and QDPl

Sign;/icont investment has been mode in research grid axlension to enhance the sustainable grid
economic management of insectpests in the flustrofion cotton industry. Two key studies of ind, ,sin,
attill, des indica!e that, over the past 4ye@rs. '
. Integrated Pest Management UpM) has become widely accc;pted by growers, corrs"Itants,

researchers gridextensio" qfiicers in Ihe^"str@fign Cotton Industry.
. IPMis viewed by @11sectors OS the use of@ wide range of tools to managepests as apart of@

wholejtzn"tingsystem.
. The leveldy'@doprionqf/PMv@ties between regions.
. lire@ wide managemen!groups ore highly valued/br their role in enhancing communication and

increasing confidence in IPMoppro@char.
. In response to the 1997st"47, on IPMtroi"ing course fros been developed$pee4/icalfy, for cotton

growers to increase knowledge andpractica!understanding of/PM.

Discussions with any number of people in the A range of other sources also depict trends in
cotton industry will indicate that the move insectrnariagementstrategiesincluding:
towards bitegi. ated Pest Management (ERM) has . CottonliidustryBenchmark Survey
been one of the most significant changes in the . CCA Market Survey
industry in recent years, As a pestinariagement o Cotton Comparative Analysis(BOYCE)
strategy that utilises a muge of tools to achieve . Benchmarking studies
econonxic, environmental and sustainable
management of pests, ltPM has been essential for
an industry facing signficant public pressure as
well as the need to econonxically manage pests
that were showing an increasing resistance to
conventional insecticides.

The use of crop checking and thresholds is an
IPM toolthat has been used by the industry for
many years, Significant effort in research,
development, extension and agi'orionxic advice is
refining and improving other elements of IPM
progranrs, particularly for the management of
insect pests. With this in mind, how does the
industry OS @ whole viewlPM?

Understanding Industry
Attitudes to IPIlll

Regiilar evaluation, fonnally and infomially, by
the national cotton extension network provides
focus for planntng research and extension
efforts. in addition to this, the Cotton Research
and Development Corporation (CRDC) has
comumssioned specific studies to better
understand and record the industry's changing
attitudes towards ERM, including:

. Focus Group Assessment of industry
Attitudes towards IPM (Extension
Network, 1997 and 2000

. Qualitative IPM Attitudinal Survey
(CCA, 2000 and2001)

Focus Groupstudv
111 May 1997 and October 2001, focus gi'oups
were run across the industry with groups
comprising either consultants, growers,
researchers or extension officers, Facilitators

(from the cotton extension network, DPI
extension and Cotton Australia) interviewed

from their nomialin districts awaygroups
location to limitnxise their influence on

discussions.

Focus gi'oups gather the range of experiences,
views and attitudes within a specified group.
They do not provide statistical data but do
provide some indication of the weiglit of opinion
relating to particular views and attitudes. By
conducting a number of focus groups across all
regions, most attitudes can be captured.

Focus ou SWGreundeitakenwith:

Darling Downs; Emerald;Consultants

Goondiwindi; Lower Namoi
Darling Downs; Emerald;

Gunnedah;Goondiwindi;
Namoi;Gaydir; Lower

Mac uarie; Mun indi; St Geor e
Extensionofficers Acrosstheindus X2

NanabriResearchers

Growers

Ieff Coutts, Rural Extension Centre, Gatton,
trained facilitators in the technique and compiled
a sun^nary across the whole industry based on
the facilitators' individual reports and debrief.



CCA IPM_Survey
The institute for Rural Futures at the University
of New England undertook this survey for
Cotton Consultants Australia (Doyle at a1, 2001)
with funding from CanC. On the basis of
advice from cotton agrononxic consultants, it
aims to quantify the industry movement towards
insect IPM in the cotton industry. The survey
was emailed to 173 CCA members with 22%

responding.

Quantitative and qualitative information was
gathered regarding:

. aphidmanagement,

. endosulfaiiusage,

. ERMguidelines,

. areawidemanagement groupsand

. beneficialmanagement.

approaches each year. Some indicated that their
general approach has changed from one of "if'in
do"bt$pr"y" to "ifi" do"bt, do"'t$pr"y".

There is a feeling that the industry is only just
starting to really understand and use IPM.
';IDrq/rinbilio, grids"stomability, are the key tit^
words. rPM has begin bashed crownd the

ind"st, y for ofec"des gind' is somethi"g mainy
growers jigve been PI@yi"g with b"t is only
coini"g to ,he ford'ro"t mow cmd kgs"'t bee"
"sed to itsI"nest e, :ten, cmd @biff^,".

However, in some regions, whilst they felt inM
was the way to go, there was some degree of
concern of "being pushed into IPM" by the rest
of the industry. High costs and Iintited option
were the key concerns.

Key Findings
The following ing/'oninatio" is gatheredfrom bo!h
thefocusgro"p study gridthe CC/IJFMs", vey, .

Understandin and erce fronoflPM

integrated pest management has established a
wide level of acceptance throughout the cotton
industry.
. A high level, broad understanding of ERM

principles and practices is evident across all
industry sectors.

. The perception of IPM varies betweeriregions.

. ERM was unitversally viewed as the use of a
of tools used in overall farmwide range

management(as listed in Table I).
. The emphasis on different elements of ^M

(such as beneficial insects, resistance
Innnagement Strategies, trap crops, damage
levels) varied between regions.

. There was particular reference to the need to
stay 'soft' as long as possible to avoid getting
on the "merry-go-round" of needing to spray.

This represents a significant change from 1997
where there appeared to be a lack of
understanding and confidence in IPM systemu
amongst both growers and consultants. The use
of ingard cotton, and particularly unsprayed
refuges, has been regarded as a valuable
educational toolin helping to better understand
and experience ERM.

Many growers have made a deliberate decision
to choose an in'M approach. Most have moved
along gradually towards softer and softer

TableZ, RangeoffPMT@^!!_^11
growers(*denoiesj?eq"e"tme"tion$.)

Use of beneficials*

Foodsprays* and oils
Softer chenxical options**

Pupaebusting**
Trap cropping* - spring and autumn

BT cotton/ingard*
Pheromonehaps

Delayingpyrethroids
Soilbiodyiinmics
Bedrenovating

Sttibble retention
Rotations

Controlling excess growthirithe cotton crop
Green rumure crops to improve soil

Refugia crops
Predator/prey ratios

Drift control

Managing resistance
Using more ERM suited insecticides

Econonitc thresholds

Plant compensation
Larger spraying intervals
Correct spray application

Band spraying
Varietalchoices

Controlofplanting/floweting dates

CoA AGMMay 2002 - Understandihg IPM-Ingrid Christiansen & 81/10a/ton, Cotton CRC/QDPl

Monitoring
towards ERM has increasedThe move

monitoring requirements with a general trend
towards checking three times a week.

Many consultants (over 90% of survey
respondents) now monitor beneficial insects and
spiders.



A range of visual, de-vac, sweep net, plant shake
or beat sheet sampling strategies are used for
beneficial monitoring. Some consultants record
beneficial insects as individual boneficials,
others in the gi. oups "insects and spiders" and
some record all species together as one group.
The frequency of sampling for beneficial insects
is quite variable as indicated in Figure I.
Sampling for beneficials is often restricted to
Stage I and 11. This data is than used as an
overall abundance or as predator : prey ratios for
making decisions.

Figure ,: Frequency of beneficial
insectsampli"gper Week
(from a total of 37responsde"ts)
Source: CGA Survey

However, in some cases the growers tended to
feelthat the consultant is the prime decision
maker about whilst the consultantssprays

considered that the growers are! These views
are particularly importantin Iiglit of the concerns
amongst some consultants about potential for
litigation ifa crop didn't perfomi due to an inM
approach.

There is a clearly identified need for growers to
take ownership of pest management decisions.
The focus group study indicates that generally
growers are accepting that they are primarily
responsible for managing risks on their farm.

in addition, monitoring of the crop itself has
increased with a focus on daringe thresholds,
fruit retention and fruiting fitctors.

Decision making
in many cases, Innking decisions on insect
control measures appears to have moved more
towards a partnership between grower and
consultant. Many growers consider they are
more involved in discussing and questioning the
need to spray.
"Five years @80 ifyo"r coins"!taint saidj"inp
yo"'d ask 'how high' - mown'yo"r co"s"It""t
s"ysj"inpyo" @sk 'why'?"

"The import""ce of the reigno"ship with the
coins"It""t fogs jincre"sed beCCWse of the higher
cost@fche", ic"Is".

Some growers also feel that they "rely o"
cons"It""t to know @11 mew chemicals grid we

"re cow"if"g o" his kmo, ,, ledge".

The kilowledge and experience of the consultant
is highly valued, as is the current experience
they bring from other fomis. Growers are now
more likely to discuss with their consultant the
type of approach they wish to take and discuss
each spray decision.

Communication

Both grower and consultants valued pre-season
meetings as a forum to discuss the type of
approachto take to the season.

There was a lot of discussion about the need to

Thininxise impacts on neiglibours. It was
generally considered that the Endosulf;missues
and are wide management groups have caused a
significant change in this regard.

Area wide management groups provide a forum
for communication betweerineiglibours butthere
was a concern in some regions that non-cotton
neiglibours were notinvolved enougli.

Economics
Econointc studies of the costs and renniis of ERM

strategies have been undertaken theon

recommendation of the 1997 focus goup report
which litgliliglited that the costs of softer options
was a litnttation to their use.

in 2001, there were litglily variable views of the
econonitcs of IPM. Some regions expressed
concerns about the high cost of softer options.
in other regions, it was felt that a "cheap",
disruptive cheintstry may be the most expensive
option by wiping outthe beneficial population.
Econointcs is considered to be a strong driver:
"...;ffPMw@s notq/'fird"61e the" it wowld"ot
be carriedo"f'.

Benchmarking within grower groups was

considered a valuable tool. hathe Goondiwindi

region they felt that benchmarking had been a
particularly valuable tool in the uptake of softer
approaches. As a result of this change, the
benchmarking exercise was now showing far
less variation between farms.



Detailed infomnation on the econonxics of ERM
have been analysed in econoimcprograms

research by Ziaul Hoque and Martin Dinon
(Dinon and Hoque, 2000) and also in the range
of benchmarking activities undertaken with
gi. ower groups (eg. Quinn, 2001; Wicks, 2001).
The Australian Cotton Comparative Analysis
undertaken by BOYCE accountants with
sponsorship by CanC will also provide broader
econonxic infomiation.

There was a feeling in some regions that once a
pest threshold is reached, "cheaper, nasty'
cheintcals are needed to getthrouglito the end of
the season: 'Yo" fogve to keep yo"rimger o"
the trigger. '

Area WideManaqement

Area wide Inariagement (AWM) gi'oups have
established widely flitougliout the industry in
recerit years providing a forum for growers and
consultants to share infonnation and enhance

cooperation within a local area. Overall both
growers and consultants are very enthusiastic
aboutthese groups in helping to implement IPM.
'!Individ""Is are limited with rPM I. E'tho"t
111,714"

There were some key factors that were
considered by all sectors to aid the success of
AWM groups:
. Must beg'owerdriven.
. A key, respected grower willing to lead the

group.

. Coordination and support from
independent facilitator(eg inO)

. Needto actively maintainiriterest.

. Group size-preference for smaller groups.

. inforn^lity (ie no fomialmeetingprocess).

. Difficult issues (eg bigli aphid pressure)
created more interest.

o Both glowers and consultantsto be involved.

';,!111 coins"It@"ts need to @tte"d a"of "cityeb,
e"cowr"ge their clie"ts to cite"of meelf"gs grid
PCrticjj, "te.

One of the key objectives of many groups is to
delay use of pyrethroids. Quite a few groups
also take a coordinated approach to trap
cropping.

1'116 effectiveness of each of these groups was
viewed as litglily variable by consultants. Some
growers have indicated that they are close to

on AWM because of the lack ofgiving up

interest amongst other growers in their area in

using softer options. There was also frustration
about AWM working welluntilpyrethroids were
applied nearby. Others have indicated that
AWM can be effective despite these products
being used. in other areas, AWM gave a sense
of responsibility to neighbours:
':}, 0" jigel yo" let the side down 41'yo" do
somethi"g wrong. .. ifyo" @re there byyo"rse!f
it's " bit easyj"sttogo. . 'it wowldbegoodtoget
100% kill'."

There was a widespread feeling that to be truly
effective, AWM groups need to actively involve
other stakeholders, in particular gain gi'owers.

information Resources

There is a biglilevel of awareness of the ^M
used regularly forguidelines, which

reference. SurprisingIy, 16% of consultants
responding to the CCA survey indicated that
they were unaware of the ERM ginddines.
Others indicated that they sourced the gindelines
thougliENTOpak, the Cotton Pest Management

request from theguide, mail-out or
Technology Resource Centre, from their inO, at
AWM meetings, the Pocket gtiide, on the
CottonLOGIC CD, or at various industry events.
"...[the IPM guidelines] are great $141'I;
bee""se Itheyj p"t this philosophy jinto words
h I It theirow"sit""ti0"$00th"tpeople c"" apply to their ow" sit""tio"s.

infonnation on Beneficial Disruption index and
the effect of products on each group of predators
and parasites was regularly referred to. There

call for regular updates of this
infomiation. There was also demand for more
understanding of predator ratios and what the
abundance of each predator type means in
practical tenns.

There is a demand for more specific infonnation
on IPM in dryland cotton systenrs, particularly in
relation to the ability of dryland plants to
compensate.

Many would like to see researchers in the field
more often and would like to be more informed
on an on-going basis.

Consultants felt that growers needed to take
more active responsibility for leaniing and
making IPM decisions. There was support for
the IPM training course in helping to achieve
this. However, consultants were concerned that
growers sometimes learn of a new approach to
IPM before they do and felt they needed to be
more involved in the "research loop".

are

on

an
was a
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Commitment to IPM
The level of interest in and coriumtmentto ERM
has clearly changed over recent years'
. in 1997 consultants indicated that growers

pressured them to maximise yield and were
reluctantto try softer options.

. Today, gi'owers are far more willing to accept
a level of damage and many will focus on
conserving beneficial itusects.

. in some cases, consultants felt that they are
driving the IPM, whereas in others gowers are
the drivers.

There were clearly a range of factors that
influenced the interest in ERM - some were
driven by econonitcs, others because

longerconventional approaches were no

considered effective and others from a desire to
move towards a more sustainable system.
" Life fogs improved lots si"ce 1.18 do"'t qpray
tnnj, slike 15ye"rsago'^
Whatabo"to "hi h ress"re" ear?
It was felt by some that IPM systenrs had not as
yet been tested in a year with litgli insect
pressure. Concerns were expressed aboutthe
level of coniiniiment to IPM ifi'when litgli
pressure was to be experienced. On the other
side of that, some felt that the change in
management with ERM is contributing to the
lower pressure experienced mrecent years'

PotentialIssues forthe Future
There was expressed a need to be able to
measure the effectiveness of various ERM tools,
this has been expressed particularly in relation to
trap crops.
"... yo" meed to be able to mens"re what yo"
"re doing, grid I think that is the biggest
problem tfo"t we have "tthe mome"tis th"tyes
we are doing IPM, b"t's triporki"g? We @re
doting trap crops b"t "re we gelti"g a"ywfoere
with them. ..."

ERM was considered by some to encompass
weeds and diseases as part of an overall
approach. However, :ERM in the cotton industry
is generally focussed on insect pest management.

Many were interested in how far IPM could be
pushed. Some were hoping that in 5 years time
there would be no need to spray conventional
cotton, others were looking for systems with a
maximum of5 sprays. The release of beneficial

insects, currently considered cost prohibitive,
was regarded to be a key part of a future system.
Secondary pests were considered a significant

There is concern that late season

options for pest control in an ERM strategy are
jinxited.

There was also an interest in manipulating other
elements of the cropping system to glow a crop
that is less attractive to insects.

"f really think it is going to go below the
grow"of. We've bee" looki"g above the grow"of
alithese years cmd we have only j"st started
Ie@r"ing "bowt tsoil health and crop

p"tingfunctioningl. ... if
pesticides. ..,*, fo"tare the impacts o" the soil?"

It was recoimnended that an extension strategy
be developed fortherelease of Bongard 11.

With the litgliinterest in beneficial insects, and
also the experiences of 2001/02 where some
regions experienced low beneficial numbers
despite jinxited sprays, it would be timely to
further explore opportunities to not simply
preserve but to enhance and manipulate
beneficial insect populations.

concern.

,,!e @re

Product Usage and IPM
It is interesting to query how far the attitudes to
ERM are reflected in the decisions about products
choice. The CCA niarket survey data provides
an average volume of product usage per hectare
for each season since 1993/94.

Figure 2 shows the market survey data for

o"

Conventional cotton with products grouped
according to their Beneficial Disruption index
(BDl). This gives some indication of the relative

each"softness" of year.programs

Unfortunately, data is not available on the
number of sprays of each product. This would
have a particular influence on how strongly
products such as Spinosad (Tracer') or
hidoxacarb (Steward'), both B01 3 picture in
this graph as the volume of usage per spray is far
less than would generally be the case for a
pyrethroid (B017) or OF (B016). Nonetheless,
the data does provide some interesting trends.
The bigli pressure season of 98199, depicted by
the solid black bar in the gi'aph, is clearly
reflected in product usage.
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The Australian Cotton CRC's nationally
coordinated Cotton Exterision Network has

industry Development Officers coveting every
cotton gi'owing valley in eastern Australia,
funded primarily by CanC. Supporting the
uptake of IPM through trials, demonstrations,
infonnation resources and coordinating and
supporting area wide management groups is a
significant focus for the inOS. Specialised staff
in Area Wide Management, Spray Application
and Water Use Efficiency roles provide further
support and development. Feedback from the
evaluations of attitudes towards IPM outlined

here will be used to help set priotities for the
connng seasons.

BDi, B012 Bola B014

IPMShortCourse

The IPM Short Course was developed in
response to recoinniendations of the 1997 focus
gi'oup study which identified the need for gi'eater
1010wledge, understanding and confidence
amongst growers for IPM to be successfully
adopted.

T"ble2: IPMSho, t CowrseStr"ct"re
DurationStructure

I Component
Winter component

Pre-season

2 Component
Summer Field day

Earl season

3' Component
Summer Field day

Late season

4 Component
Post-season review

B015

The Australian Cotton CRC has developed a
national competency based, growerfocused IPM
short course. Bill Dalton, who replaced Greg
Kanter, coordinates the development and
delivery of the course. Timed to suit the cotton
production season, the lipM short course moves
througli3 phases: pre-season, in-season andpost-
season as outlined in Table 2.

The 2-41ay 'infonnation transfer' component in
winter, with presentations from researchers and
other industry figures, develops the fundamentals
of IPM, reviews contemporary research and
allows practical experience of IPM. This is
followed up by two halfLday sessions in the field
each at appropriate times with the aim offitnitng
the theory into practice. Finally a I, ^ day session
at the completion of the cotton season acts
provides opportunity to review how participants
managed their crop, whatthey have learnt and to
apply that to their plans for the future.

Participants receive a resource kit with a
comprehensive reference manual(see Table 3), a

aDi. B017

CGA AGMMay2002 - UnderSIandihg IPM-Ingrid Christiansen & 8,110alton, Cotton CRC/QDPl

2 days

Broad Content

Define IPM and establish an

understanding of its importance
andknowied eofcom nents

Early squaring practical-
plant growlh, pests, predators and
cro inaria ement

Postflowering practical-
plant growth, pests, predators and
cro inaria ement

Post season review and evaluation

of individual IPM r rains

I^a day

I^^ day

I^ day

Broad Ob'eative

Understanding how components
of IPM can be utilised in
Australiancotton roduction

Knowledge of the role of effective
monitoring and confidence in
earl seasonlPM roctices

Knowledge of the role of effective
monitoring and confidence in late
season IPM ractices

Evaluate the implementation of
cha esin estmana ement

6



than 15 participants. The IPM short course willcourse workbook and several handbooks.
in order to refine and target the course, three be held in each region this winter at dates an

venues arranged with localgioups.pilot courses were held in the 2001-02 season -
in Trangie, Wee Waa and Dalby. The interaction The fee for the ERM short course is $250 for
and feedback from these courses has been growers, fann managers and staff eligible for
extremely positive. Some of these gi'oups have FannBissubsidy. immunediate faintly member
indicated a desire to meet as a group again on a can attend the same course for a fee of $50. For
regularbasis. those not qualifying for FarmBis, the cost of the

course will be $350 with a maximum of two ofTo allow maximum interaction and participation
each ERM short course is restricted to no more thesepositionspercourse.

Table3:IPMSho, t COW'SeRe ere"ceM""""Ich@ ter, ^'e"din s
Chater Title Learninucomes

I. Understanding IPM Definingtheelementsandunderstandingtheimporlanceo
IPM.

Describing the development, impactand management of
insecticide resistance.

Plan and implement short and long-term insect and mite
controlstrategies. Understand the importance of
communication in IPM and establish and maintain a record
kee in s stem.

Determine the impact on the 'bottom line' from adopting a
'softer a roachto estman ement.
Identify and understand the life cycle of the major pests of
cotton.

Identify and understand the life cycle of the major predators
and resitesofcotton sts.
Deseribe and monitorthe'develo meritofthe cotton Iant.
List and describe the impact of cultural aspecls of cotton
roductionon stman ement.

Detemiinechemicalsandbio ical entsfor stcontrol.
Im Iementan Int rated PestMana ement r rain.

2.

3.

Resistance and IPM

Planning, Communication and
Recording IPM

4.

5.

Economics and IPM

6.

Know your Cotton Pest

Know your Cotton Beneficials

Know our Cotton Plant
Crop Management and IPM

Pesticide Selection and IPM
Im Iernentin IPM

7.

8.

9.

10.

Conclusions

Both of the key evaluations of industry
attittides discussed here support the view that
the industry has moved substantially towards

Whilst ERMERM approaches in recent years'
poses a riskier and more complex system,
growers and consultants are generally biglily
positive aboutthe benefits it offers.

CurrentlPM systems have a strong focus on
"softer" options and the preservation of
beneficial insects. There is perhaps room to
further explore the use of other IPM tools.

Grower driven area wide management groups
highly valued for infonnation,are

coriumuiiication and social reasons. Groups
benefit from the commitment of growers and
the support of independent coordinators.
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pressure in an area wide management goup.
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Refere"ces

CCA (2001) Market Audit 2000. Cotton Consultants
Australia.

Coutts I and Cotton Extension Group (2002) Changes
in attitude to integrated Pest Management in the

Thankyo"
To Ihe growers, consultants, researchers and
extension Qincers who particjp@!ed in the focus
groups andrei"med ihe s"n, ey, .
Illso thanks to the Cotton Extension Network,
Cotton Austinft@ and DPI Extension $14d" who
conducted and reported on the focus groups and to
1<. 6' Cowtts who provided Imjining grid drew
logetherthejbcusgro"p report.
CanC provide 1:4"d^^g for Ihe Nanon@/ Collon
Ex!errsio" Coordinatorand/PM Training Course.









EXTENSIONANDFROFITABILITY-IMPLEMENTATION

OFFROFITABLEANDS1.1STAllNABLEAPPROACHES

Ingi'id Claristiansen' and the National Cotton Extension Network
Australian Cotton Cooperative Research Centre/QldDPl, Toowoomba

Australian Cotton CRC IQldDPl, NSW Agriculture and CSRO, Emerald to Gritfith

Cotton Extension Network- a Resource forthe Industry

Distributed across every major cotton growing region, the Australian Cotton CRCs
National Extension Network aims to onhance the returns to industry accruing from the
implementation of research and developmont. industry Development Officers (Do),
District Agronomiets, specialist officers in the areas of Water Use Effider, cy, Irrigation,
integrated Pest Management (IPM) and Spray Application Tecl'ino10gy and a National
Coordinatorprovide a close linkbetween ir. dusky and research. maddition to theirlocal
role, each member contributes to a national extension effort attougl. , one of the 11.1sects,
Farming Systems, Ei', vironment, Diseases & Weeds or Water focus tealns. These teams
work closely with researchers and their ACGRA members to ensure that consistent
messages are extended acrossftieiridustrywithminiirialduplication of effort.

The cotton extensionnetworkisnot alone in delivering tomdustry. :Ihe decision support
group and many researchers, along with numerous industry partidparits, take an active
role in the coriumur, ication of results to industry. 11'1 addition, Cotton Australia's grower
services managers play a key role in the implementation of Best Management Practices
(BMP) and participation in key issues which impact on industry profitability in the
political arenasudiaswaterreforu, .

Information and Confidence to Implement new Technologies
The extension network aims to provide profitable and sustainable outcomes for industry
it, rough influencing the awareness of, knowledge of and attitudes towards the adoption
of techr, o10gies. Tliis is achieved through tifformation trarisfer (from researchers,
consultants and growers), confidence building and demonstration. Using the principles
"Terrine and Iforget, Snowmearidlremember, ^Ivolvemeandlunderstarid ,arangeof
tools are employed by the National Cotton Extension Network to promote profitable and
sustainable practices. These can be caregorised into five major activity areas: information
Transfer; Trials and Demonstrations; Groups; Bendimarking; and Education. Through
each of these is threaded evaluation to ensure that activities are reactdr, g the ITiark and
addevingpositive outcomes formdustry.

,,,!,), 0 ('/L.

Information Transfer

A wide range of media are utilised to coriumunicate relevantiriformation gathered from
researchand from the actions of growers and consultants. These include:
INFORMATIONpaks ENTOpak, SPRAYpak, MACHINEpak, SOILpal<, mumpak and
WEEDpak are a compendium of relevant infonriation on theirspecific issue for the cotton
industry developed by researchers with support from extension team's. Designed as
reference manuals they aim to take tiffonnation from the finr, g cabinets and brain cells of
researchers, consultantsandgrowerstocoMate it mone, easytoreferancesource.



Newsletters Regional far-out or email newsletters such as Cotton Tales and
Waterworks aimtoprovide timely, concise, locally relevantiriforrnation to the industry.
Media A host of public media services the cotton industry and is an effective means for
raising the awareness of new technologies and regional issues.
Field Days are a widely used forum, for observing the results of trials, hearing from
researchers and promoting discussion between industry participants. Figure I indicates
some of the reasons people attend field days.
The format of field days varies based on
regional preferences and purpose. They 80%
range from short farm walks fomssed on a
single topic to full day bus tours covering a
wide range of issues. Regional committees
play a strongrolemanangingfjelddays.
Workshops on spedficissuessuch asspray o%
application ted'ino10gy arrow the issue to be
discussed and demonstrated ingreaterdetail. Figure it Reasons people attended the 2001
Collation distribution andinterpretation of Upper Namoi Field day. 90fo of those attending

felt the day provided ideas for management
regional data such aspheromone trap results changes. Source:Hickman 2007
for timely use through the season.
Web The CottonCRC website hosts awiderange of inforuiationresources and toolssuch
as day degree calculators. Freely accessible, the website has been redesigned to enhance
the franctions it carloffer. Forumis and chatroo, T's willsoonbe operational. An average of
2 500 web pages are accessed by over 500 visitors per day with web hits increasing
following the posting of a CRC e-News.
Computerised Decision Support Decision Support Tools, in particular CottonLOGIC
have been developed to aid the accessibility of research tiffonnation and to make it more
readily usable. Further tools such as the OZCOT crop simulation model have been
developed tittially for research and are being developed as a crop management tool
(Carberry and Bange 1998). A water IISe efficioncy calculator is currently under trial and
HydroLOGIC, adecisionsupportforirrigationmanagemeritisunderdevelopment.
Technology Resource Centre Cotton CRC's Technology Resource Centre acts. as a
central point for the development and distrfoution of intocolation resources. It also
mat, talus industry distribution lists and develops the CRC website. It coordinates
multiple formatdeliverysuchasttielPMguidelir, eswhidiareavailable asaCRCUpdate,
in ENl'Opal<, the Cotton PestManagement Guide, 11'1sect PocketGuide, CottonLOGIC CD
or the Cotton CRC website.

Link with Research The extension team provide a charmelto enhance two-way
COLLu, ,unication between research and industry. Tms is particularly important with the
increasing size and distribution of the industry.

Are the information tools effective?

Several evaluation mediantsms indicate that the itroomation resources delivered to the
industry are valued. "Tile most ado@?Iced rigrict, It"init"dt, shy when it comes to information
tm"^forfrom the daielopmentcorporations. " hitonnation resources are generaUy regarded to
be useful- very useful(Figure 2) and 97% of industry participants indicated that the on-
going development of information resources for the industry to be worthwhile (Cotton
CRC Extension Network, 2002). CottonTales newsletters are valued as "a Day liningble
source dyer4rre, It, Daney SI?ec;Iic i, !formation. Please keep them coming. " 1009"0 of respondents
to a survey of the Central Queensland CottonTales indicated they are useful with 63%
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ranking them as very useful(Keny 2001). Sinnlar views are held in the Gaydir valley
where 82% indicated that they read every issue "" I'llt@stic snapshot of releo", It issues"
(0'HaUoran2002) andelsewhereintheiridustty (Figure 2).

Ranked Usefulness of Information Resources
I=I\bt useful; 5=Very LISeft,
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Figure 2: Usefulness of Some of the Infonnation Resources provided to industry.
Source: Cotton Information Resources Survey2002.

in\IFORMAnONpaks are utilised predominantly as an easily accessible reference. " tie
@111i, ,ys found 17/1blic"tio"s to be clay infom@floe rind definitely Mintthzt, hale. I definitely. pr^Ier
receiving the it!fom"tio, I CS a coinprehe, 1sttie book that is easy to 7487 to at " I@tar d"to. " Finchrig
the time to utilize available resources was a problem raised by nuny respondents to e
recentsurvey (Cotton Extension Network 2002). To help overcome this problem, IDOs
utilize the pats implarmir, gfield days, meeting notes and newsletters.
independent evaluation (van Beek 2000) of CottonLOGIC indicates stakeholders value it
for its scientificbasis. It is utilised for a range of purposes including: supporting decisions
about it'sect control, recording farm operations, chemical use, it'sect iden "cation,
estiiriating yields, learning about pest management and informing neig o
Consultants indicated that the time taken to enter data was one of the ITiairi reasons
behind not using alitie functions of CottonLOGIC, a difficulty that some expect will be
overcome with the PalmOS'version. "CottonLOGIC is a good hack-11p @"doer, /irutio" tool. I
arrowld be bay upset ifit uns not reg"tony upgraded".

Trials and Demonstrations

Conducting on-farm, regional trials has been a key parr of the Cotton Extension e ort
from the outset. The initial IDOpositions were established for the purpose of conducting
regional trials to test how the scionce undertaker, at MyallVale and other regions app 'e
elsewhere in the industry. Trials can'be utilised for the purpose of groundtruftiing and
gathering local data, building confidence in recommendations or techntq. ues,
benchmarking and for developing redmologies. Trials, and a strong techr, ical ase
continue to be an important role for the extension team. IDOs conduct nation y
coordinated trials to gain it. formation from all regions on priority issues. They also
conductlocaltrials developed in collaboration with growers and consultants. Water Use
Efficiency officers undertake a range of bendmiarkir, g and developmental trials.
Trial results are coriumunicated to growers and consultants via regional in o0 , e
days and newsletters. Growers and consultants who comaborate in trials gain even greater
benefit. Perhaps one of the most weU kilown exam, PIes is the Early Season Damage
(Tipping Out) e>cperiments. Coordinated by I. ewis Witson in cottaboration with the
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Extension Network, these trials rapidly gathered data from all regions and built
confidence in the ability of the cotton plant to compensate allowing growers and
consultantstomorereadily implement early seasonlPM.

Groups
It is weU kilown witltin circles of extension theory that the more complex the issue, the
more difficultit becomes for individuals alone to adopt new ted. ino108ies. Self directed,
grower driven groups assist in buildir, g the confidence, sharing ideas and equipment and
communicating results that assist in the implementation of both new and old
technologies. Area wid*e management groups have rapidly gained momentum across the
cotton industry as growers look to each other for support in implementing ERM.
Recogr, ismg that pest populations don't kilow farm boundaries, the coriumuriication,
debate and shared learning betsveerineiglLbours facilitated by AWM groups is allowing
greater OPPorturitties intrie nunagement of trisect pests (^Insti^, and Dalton 2002).
A range of studies have indicated a high level of support for Area Wide Management,
Water Use Efficiency and sinnlar groups mitte industry (Coutrs et a12002). Even in those
regions where groups are less active there is much enthusiasm and interest in AWM
groups. The most effective groups are those that are grower led and driven. The role of
Extension in these groups is largely regarded as one of support and coordination.
"HgOi"8,11100 in theregion nukes leading AWM@sagroz!, erj"stso cosy. "

Benchmarking

Bendmiarking 111rough physical trials or desktop data interrogation allow growers to
view themselves on a continuum amongst their peers. Ultimately, profitability is a key
driver for changed practices and benchrr, arkir, g has allowed variations in gross margin
returns under different practices to be e><PIOred. The Australian Cotton'Comparative
analysis (Boyce and CRDC 2002) presents the variation in costs of production and
profitability across the industry. Further e><PIOting elements of the production cycle
allows growersto identify specific meansfor^riprovement. Bendmiarkirig also allow the
extension network to focus efforts on the elements of the production that show the
greatest variabilitybetween farms, and thereforecari, XIake animpact on profitability.
insecticide usage comparative analyses

with thecomparing gross Innrgins
benetidal disniption index (BDl) of a spray
program (including Hickirian 2001: Hoque
& Dinon 1998; Quimi 2002; Wicks 2002)
have contributed to changes in pest ^$15co
management approaches by demonstrating

The Centralprofitability (Figure 3).
Highlands season sinnniary pools data
across the region to allow comparison of
yields across a range of characteristics
including soil type, variety, district and Figure 3 BDI IGross Margin analysis of spray
planting time (Keny2002). program of farms in area wide groups in the Upper
Last season, the Qld Rural Water Use Namoiincludinglngardandconventionalfields.
Efficiency group conducted 29 on-farm Source:Hic inari
water use efficiency trials in collaboration with growers. These participatory trials have
allowed growers to assess the efficiency of their irrigation practices relative to others in
their region (Hood 2002) and have identified significant vanability between farms. BlvlP
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provides another fonnat for growers to rank their practices in terms of sustainability,
safety and coriumunity-

Education

Cotton is a particularly kilowledge demanding crop
development of astrong skillsbase formdustry is crucial.
Cotton Production Course

Tliis urnversity certificate course am, s to provide scientific and practical skills that
promote sustainable and profitable cotton production. It is targeted to enhance the skills
of people already in the industry and for those enteririg the industry in the future.
Students who have completed the course have alit, dicated that it is useful to their work
and 939'0considerittobe avaluable training role forthe industry (Rofti, 2002).

IPM Short Course

Akeyrecommer, dationofafocus group studyconducted full997was theneedtoprovi e
training to assist cotton growers understand ERM systems and to increase their confidence
init, sect management decision making. forespor, se, the Cotton CRC has develope a
national competency standard IPM Short Course specifically for cotton growers. A pre-
season, 2-day 'it, formation trarisfer' coinponont develops the funda^lentals of IPM,
reviewscontemporary research and provides hands-on e>cperience. Early and late season
field sessions firm the theory into practice. Finally, a I^^ day post-season allows
participants to review how they managed their crop, what they have learnt and
incorporate that into their plans for the future. Restricting eruoim. ents to a maxim, urn 15
participants per course allows it to be very interactive. The tiree pilot groups ave
indicated a desire to meet again on aregularbasis.

Partidpants receive a resource kit with a comprehensive reference titanual, a course
workbook and several handbooks. The feedback from participants in the fluee pilot
courses held in the 2001-02 season has bean greatly appreciated and has refined the
course. The ERM short course is now offered mallvalleys on demand thougl'Idiscussion
with 100s. "I think the coarse uns the single most important thing I inoe done to improoe my
firming proctices in the 30+ years Ih"tie been in business. '

Is Extension Delivering Profitability and Sustainability?
With the significant investn'Iont made in extension, it is worthwhile asking whether the
program is delivering outcomes for the industry. With it's in mind, and for the sake of
on-going improvement, the extension network regularly conduct evaluation o eir
activities and maintain close contact with industry groups to setpriorities.

Focussing on key priorities forthe local industry
Close contact with industry is a key element of the mode in which the extension network
operates. Regular participation in local meetings, events and forumrs along with
individual contact allows the extension officersto keep intoudr, with local issues and give
feedback to research programs. industry reference groups operate for the industry
Development Officers, Qtieensland Rural Water Use Efficiency Officers, Decision Support
Programi, ERM Traitdrig Course and during the development stage of the Cotton
Production Course. 11.1 some cases these are independent groups, in others the already
active technical committees of the Cotton Growers' Associations take on the role. These
groups provide a formn for growers and consultants to provide direction an priorities

to cultivate. As such, the



for the extension effort - growers and consultants are encouraged to actively contribute.
They alsoprovide aforunnforsupport andbouncingofideasforthe extension officer.

The National Extension Network allows extension officers to draw on knowledge and
e>:pertence from other regions. It also allows key national priorities to be addressed. A
key example of this has been the "Come Clean - Go Clean"farmhygiene message that has
been promoted untonnaUy across allregions (regardless of whether ornot Fusarium Wilt
was highlighted as a priority at a regional level) by the extension team under the
leadership of the Diseases Focus Team, . The recent review undertaken by Pat Colyer
(CRDC 2002) indicates that the adoption of farm hygiene practices has significantly
slowed the spread of tilts disease. Writlstit is recognised that management approaches
need be the focus for the longer tenn, the profitability returns from slowing the spread of
Fusariumwilt, evenifonlyforafewyears, are substantial.

Along with industry, State and Federal goveuuiients are key contributors to research
funding. Greater focus on sustainable natural resource management in abroadersense is
likely to be required intrie future to meet the objectives of this group.

Meeting Core Outcomes

The key outcome from CRDC's research investtilent, identified by industry and
government is:"Amoresustairiable, competitive andprofitablecottoniridustryproviding
increased economic, anitoninental and social benefits to regional coinmuriities and the
nation". Table I lists the strategies developed as a part of CRDC's strategic PI^, itIg
process together with afewexarr, pies of extension activities addressing these priorities.

Table it Core strategies ofCRDC and some examples of related extension activities.
Exam Ie of some Extension and Research activiShate

Improve chemical and nori^Ilemical management of . SupportforAreaWide Management Groups
. Earl seasondama etrialsinsects

Improve chemical and nun-chemical management of . Farm hygiene- Come Clean-GoClean
. WEED akdiseases and weeds.

Environmental management systems encompassing . Water UseEfiiciencytrialsandextension
relevantcatchmentman ementstrat ies

. Rotation options and impactsImprove farm managementstrategies

. NUTRlpak

. Herbicide driftdama e trials

Improve potential for returnstriroughouttheproduction . Fibre quality trials and communication of
chain and assist in development of market information-Neps, Micronaire

ItUnifieso

Assess economic, environmental and codalimpacts . Community education - including schoolvisits and
on regional communities and the nation;identify and publicevents.
develo a ro hateinvolvemento nunities.

Involve industry personnelin regional adaptation of . Keyfocusofallexlensionactivities
- Information transfer, Reference groups, AWMresearch and effectiveIy transfer new techniques,

groups, WUE groups, Regional trialsstrategies and discoveries
tools. Coin uterised Decision Su

Develop and engage creative, innovative and highly . CottonProductionCourse
. IPM Short Coursetrained human resources
. Trainee Indust Develo meritOfficers

Industry Attitudes Towards IPM

As insect pest management is such a significant focus for the industry, focus group
studies conducted by the extension team in 1997 and 2001 have been complemented by
independentsurveys to assess industry attitudes towards ERM (Christiansen and Dalton,
2002). Key conclusions are that ERM has established a wide level of acceptance



throughoutthe cotton industry with a high level, broad understanding of IPM principles
and practices was evident across alitidustty sectors (Coutts at a12002). This represents a
significant change from 1997 where there appeared to be a lack of understanding and
confidence titreMsysteirLs aniongstbothgrowers and consultants.

Benchmarking practices

A industry bendimark survey conducted in 1996/97 and 1999/2000 by the cotton
extension network allows a comparison of industry practices over time. Some key
changes over that period are: General increase to more cotton and less rotation;
increasing Nitrogen (N) usage; increasing use ofN fixing crops mrotations; increased use
of K fertiliser on some fanns; 78% practicing farm hygiene for disease control and an
increased IISage of CottonLOGIC (Mcfrityre, et at 2002). This survey allows the extension
networktoassess change over time and to focus extension activities.

Key Changes in Information Transfer in the Future
As mallo^, er facets of the coinrnuriity, information trarisferted'ino10gies will continue to
evolve and most likely be adopted at a rate far exceedir, g e>cpectations. For examiple, in
the month December 2001Telstra customerssent 81ntiUion Short Message Service (SMS)
messages with a continuing uptake of 8-99'0 per month. Thinking beyond our current
square is crucial to errsure we meet the needs of tomorrow's industry. Development of
decision support software for the Palm hand held computers has perhaps been regarded
by some init. eir, duskyastoo advanced-perhapstltsis asiniilarveir, to the former CEO
of IBM now famous for once predicting that there would only ever be a market for 3
computersworldwide!

We can e>cpect coinmur, ication technologies
to be more readily accessible, utilised for a
range of purposes and extend into the field.
Results of a recent survey by the Extension
Network indicate that 90.8% of industry
participants currently have access to the
internet. Of these, 95%utilise the internet at =
least weekly (Figure 4). Electronic media
will move from paper~based formats pasted
on the web to higl, Iy interactive fonnats -

Figure 4: Frequency of internet usage amongstutilising ftie capacity of the ted'ino10gy.
the 90.8% of industry participants who have

However, the bombardrrient of information internet access.
"clutter" in a fange offonnats is also likely Ource: o on n
to increase. The challenge for the extension effort is to provide information resources in a
short, sharp format that is timely, relevant and useful. People contact will perhaps
increase in importance as growers look to each other for support infoding practical
application for arithe it, formation being received.

True areawide management maybethe onlyprofitablemeansto addevemanagement of
pest populations - requiring increased coriumuriicationbetween neighbours. Some AWM
groups are already developing websitesforcoinmunicationwitltinttieirgroup. There is a
strong interest in refurnirig to centralised databases to follow daily pest pressure willful
some regions. Whilst futonsts may envisage communication relying on advanced
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telecouuiLuriications, it's unlikely that the social aspects of coriumuriication and the desire
to "have abeertogether" wantobe entirely superseded by techriology.

Challenges
'71/8arly lost control of"/ield land so chose to take a new approachl... I hat'e learnt more in
the last 3 years than the pram'0"s talenty. " Tliis statement captures the concept that until
someone chooses to take a new approach it is difficult to implement new ideas. A
challenge for the extension network is in keeping ahead of the needs of the progressive,
itinovative sector of the industry whilst also working to encourage those less actively
participating.

Extension activities amI to target the whole industry - with a range of trials and
itformation activities for those who are interested in leaning more, tiltough to awareness
level activities for those less interested. Groups assist withinis process as Inariy of those
less active mseekirig new technologies are often attracted to the informal, local and social
nature of their meetings. They also provide a support for sharing of ideas and equipment
needed to implement newideas.

The tnn, over of industry participants also poses a sign^cant challenge. It is necessary to
constantly reiriforce messages and repeat activities as many new agronomists and
growers are entering the industry all the time. The cotton production course and ERM
short course contribute towards developing the skills and confiderice of new players'
AWM and WUE groups assist in helping all participants to learn from each others
e>cpenence.

Optin', ismg on-going profitability and SIrstair, ability at a farm level requires a long tenn
approach taking into consideration each farm'sspecific set ofdroirristances, attitudes and
approaches. The role of extension lies in facilitating communication and information
trarisferto ensure that growers and consultants are in the bestposition to make decisions
to suit their urnq. ue situation. The Cotton Extension network utilises a range of
approaches to trarisfer futonnation, build the confidence and facilitate coriumunication to
enhance the adoption of profitable and sustainable practices across the entire industry.
Despite tilts broad focus, it is those people who are open to and actively seek new ideas,
who choose to learn and take the risks that will gain most benefit from the extension
networkand researchir, vestment.
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Background Abstract

The Australian Cotton CRC's National Extension Network anus to enhance the rerunrs to
industry accruing from the implementation of research and development. industry
Development Officers, District Agronoir, ists and specialist officers in the areas of Water
Use Efficiency and Irrigation, integrated Pest Management(ERM) and Spray Application
Technologyprovide a close linkbetween industry and research. National extension focus
tearnswork closely with researchers and their ACGRA members to ensure that consistent
messages are extended across the industry within^Iduplication of effort.

The extension network amis to provide profitable and sustairiable outcomes for industry
through innuencirig the awareness of, kilowledge of, confiderice mand attitudes towards
the adoption of technologies. For It's purpose extension activities cover a range of
approaches intr. e areas of:

including newsletters, media, field days, farm walks,o information Transfer

computerised decision support;
. Trials and Demonstrations - ground-muffling, generating local data, confidence

building, nationally coordinated orlocaUydeveloped;
. Groups-AreaWideManagement, Water UseEfficiency;
. Bendunarkir, g - including on-farm bondoriarkir, g trials, economic comparative

analyses, regional season review.
. Education-IPMShortCourse, CottonProductionCourse.

Close linkages with industry it, Tougl'I reference groups, local activities and a range of
foruus as well as being a part of a national network allows the exter, sion group to be
responsive to local industry needs as well as meeting key national priorities for the
industry.

Or. -going evaluation at several levelshelps to ensure that extension activities are reaching
the mark and achieving positive outcomes formdustryprofitabilityand sustainability.
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UNDERSTANDINGIPM-IN01.1STRYATTITl. IDES,

PRACTICESANDEDUCATION

Ingi'id Chistiansen' and BillDalton
Australian Cotton CRC and Qld DepafunentofPrimarylndustries, Toowoomba and Goondi

Discussions with any number of people in the cotton industry will indicate that the
move towards Integi. ated Pest Management (IPM) has been one of the most
significant changes in the industry in recent years' As a pest management strategy
that utilises a range of tools to achieve economic, environmental and sustainable
management of pests, IPM has been essential for an industry facing signficant public

as well as the need to economicalIy manage pests that have shown anpressure

increasing resistance to conventional insecticides.

The use of crop checking and thresholds is an IPM tool that has been used by the
industry for many years, Significant effort in research, development, extension and
agi'onomic advice is refining and improving other 61ernents of IPM progr'ams,
particularly for the management of insect pests. With this in mind, how does the
industry as a whole view IPM?

Understanding Industry Attitudes to IPM
Regular evaluation, fonnally and infonnally, by the national cotton extension network
provides focus for PIarming research and extension efforts. In addition to this, the
Cotton Research and Development Corporation (CRDC) has commissioned specific
studies to better understand and record the industry's changing attitudes towards IPM,

including a Focus Group Assessment of Industry Attitudes towards ERM (Cotton
Extension Network, 1997 and 2001) and a Qualitative ERM Attitodinal Survey (CCA,

2000 and 2001). A range of other sources also depict trends in insect managernent
strategies including the Cotton industry Benchmark Survey, CCA Market Survey,
Cotton Comparative analysis (BOYCE) and Benchmarking studies.

Focus Group Study
In May 1997 and October 2001, focus gi'oups were run across the industry with
gi'oups comprising either consultants, growers, researchers or extension officers.
Facilitators (from the cotton extension network, DPI extension and Cotton Australia)
interviewed groups in districts away from their nonnallocation to minimise their
influence on discussions. Focus groups gather the range of experiences, views and
attittides within a specified group. They do not provide statistical data but do provide



some indication of the weiglit of opinion relating to particular views and attitudes.
Conducting a number offocus groups across allregions can capture most attitudes.

Focus groups were undertaken with:
Darling Downs; Emerald; Goondiwindi; Lower NamoiConsultants

Darling Downs; Emerald; Goondiwindi; Gunnedall;Growers

Gwydir; Lower Namoi; Macquarie; Mungindi; St George
Acrossthe industryX 2
Nanabri

Extension officers

Researchers

CCA IPM Survey

Quantitative and qualitative infonnation was gathered regarding aphid managernont,
endosulfan usage, IPM guidelines, area wide management groups and beneficial
management. in a survey undertaken by the Institute for Rural Futures at the
University of New England with Cotton Consultants Australia (Doyle at a1, 2001) on
behalfofCRDC. On the basis of advice from cotton agi'onomic consultants, it aims

to quantify the industry movement towards insect IPM in the cotton industry. The
survey was emailed to 173 CCA mombers with 22% responding.

Key F'ridings
The following infonnation gathers findings of both the focus group study and the
CCA IPM survey.

Understanding and perception of IPM
kitegr. ated pest management has established a wide level of acceptance liarougliout the
cotton industry with the 2002 sindies indicating:
o A higlilevel, broad understanding of IPM principles and practices is evident

across allindustry sectors.
. The perception of IPM varies betweenregions.
. IPM was universally viewed as the use of a wide range of tools used in overall

farm management.
The emphasis on diff^rent elements of IPM (such as beneficial insects, resistance
management strategies, trap crops, damage levels) varied between regions.

. There was particular reference to the need to stay soft as long as possible to
avoid getting on the "merry-go-round" of needing to spray.

This represents a significant change from 1997 where there appeared to be a lack of
understanding and confidence in IPM systems amongstboth growers and consultants.
Many growers have made a deliberate decision to choose an IPM approach, generally
moving gradually towards softer and softer approaches each year. Some growers
indicated that their general approach has changed from one of "ifi" do"bts;pr"y" to
"if i" do"bt, don't $pr@y". The use of Ingard cotton, and particularly unsprayed

.



refuges, has been regarded as a valuable educational toolin helping to better
understand and experience IPM.

There is a feeling that the industry is only just starting to really understand and use
IPM. 'Prq/it"binty, @"ofS"stain"biff^, "re the key two words. IPMfigs bee" b"shed
crowndtlie ind"st, 710r ofec@des ""dissomethi"g manygrowersli"I, e bee"playing
with b"t is o"ly, coini"g to the fore, 1"ro"t "o10, cmd It's"'t bee" "sed to its 11, nest
arte"t cmd "biff^,'{ msome regions, whilstlPM was consider the way forward, there

was some degree of concern of"being pushed into IPM" by the rest of the industry.

Monitoring
The move towards IPM has increased monitoring requirements with a general trend

towards checking three times a week. Many consultants (over 90% of survey
respondents) now monitor beneficial insects and spiders. A range of visual, de-vac,
sweep net, plant shake or beat sheet sampling strategies are used for beneficial
monitoring. Some consultants record beneficial
insects as individual beneficials, others in the

groups "insects and spiders" and some record all
species together as one group. The frequency of
sampling for beneficial insects is quite variable as
indicated in Figure I. Sampling for beneficials is
often restricted to Stage I and 11. This data is then
used as an overall abundance or as predator:prey
ratios for making decisions. in addition,
monitoring of the crop itselfhas increased with a
focus on damage thresholds, fruit retention and
fruiting factors.

Decision making
In many cases, making decisions on insect control measures appears to have moved
more towards a partnership between grower and consultant. Many growers consider
they are more involved in discussing and questioning the need to spray.
"Fiveye@rs ago ifyo"r coins"It""t s"idj"inp yo"'of ask 'how high' - now ;fyo, ,r
cons"It@"ts"ysj"inpyo" CSk ',,, fry'?"

"The import""ce @1the rel"fro"ship with the co"s"It@"t fros i"cre"sed bee""se of
theftjghercostqfchemic"Is'{

Figure I: Frequency of beneficial
insectsamplingperWeek
(from a total of 31responsdents)
Source: CGA Survey

F1

Three

Tnn

There is a clearly identified need for growers to take ownership of pest management
decisions. The focus group study indicates that generally growers are accepting that

they are primarily responsible formanaging risks on their farm.
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Communication

Both growers and consultants valued pre-season meetings as a forum to discuss the
type of approach to take to the season. It was generally considered that the
Endosulfan issues, BMP and area wide management gi'oups have done much to
minimise impacts on neiglibours.

Area wide management (AWM) groups have established widely througliout the
industry in recent years providing a forum for growers and consultants to share
information and enhance cooperation within a local area. Overall both growers and
consultants are very enthusiastic aboutthese groups in helping to implement IPM.
'!rindii, id""Is "re limited with JPMi, ,itho"trill"M"

Some key factors were considered to aid the success of AWM gr. oups:
. Must begi'owerdriven.
. A key, respected grower willing to lead the goup.
. Coordination and support ftom an independent facilitator(eg IDO)
. Need to actively maintain interest.
. Group size-preference for smallergr. oups.
. Infonnality (ie no fonnalmeetingprocess).
. Difficultissues (eg higliaphid pressure) created more interest.
o Both gi. owers and consultants to be involved.

'f, 4/1 co"s"It@"ts "eed to "tte"of cmd "c#I, edy, e"cowr"ge their clie, ,ts to atternd
meeti"gs ""dp"rtic:;pate. "

One of the key objectives of many groups is to delay use ofpyretliroids. Several also
take a coordinated approach to trap cropping. The effectiveness of each of these
groups was viewed as biglily variable by consultants. Some growers have indicated
that they are close to giving up on AWM because of the lack of interest amongst other
growers in their area. There was also frustration about AWM working well only until
pyrethroids were applied nearby. Others have indicated that AWM can be effective
despite these products being used. AWM was considered to give a sense of
responsibility to ridglibours: ':1,0" feelyo, , let the side doll, " ifyo" do something
wrong. .. ifyo" @re there byyo"rse!fit's a bit e"sy, j"stto go. . 'it wowld be good to
get Zoo% kill'. 00

There was a widespread feeling that to be truly effective, AWM groups need to
actively involve other stakeholders, in particular grain growers.

Economics

Detailed economic studies, undertaken on the recommendation of the 1997 focus

goup study, indicate that softer approaches can in fact enhance or at least maintain
profitability (Dillon and Hoque, 2000; Quinn, 2001; Wicks, 2001).



In 2001, there were highly variable views of the economics of IPM. Some regions
expressed concerns about the higli cost of softer options. In other regions, it was felt
that a "cheap", disruptive chemistry may be the most expensive option by wiping out
the beneficial population. Benchmarking within grower groups had been a
particularly valuable toolin the uptake of softer approaches in some regions. As a
result of the benchmarking exercise, fanns have moved towards similar approaches.

There was a feeling in some regions that once a pestthreshold is reached, cheaper,
nasty" chemicals are needed to get througlito the end of the season: 'Yo" have to
keepyo"rjZ"gero" the trigger. '

Information Resources

There is a higlilevel of awareness of the IPM guidelines, which are used regularly for
reference. SurprisingIy, 16% of consultants responding to the CCA survey indicated
that they were unaware of the IPM guidelines. Perhaps due to a confusion as to their
identity as others indicated that they sourced the guidelines frougli ENTOpak, the
Cotton Pest Management guide, mail-out or on request from the Technology Resource
Centre, from their IDO, at AWM meetings, the Pocket guide, on the CottonLOGIC
CD, or at various industry events. "... Ithe IFM guidelinesl aregre"tst"fi; bee""se
Itheylp"tthisp, tarosopliy jinto wordstli"tpeople c@" apply to their ow" sit""ito"s. "

Infonnation on the Beneficial Disruption Index and the effect of products on each
group of predators and parasites was valued. There was also demand for more
understanding of predatorratios and what the abundance of each predatortype means
in practical tenns.

Commitment to IPM

The levelofinterestin and conmiiiment to IPM has clearly changed over recent years.

In 1997 consultantsindicated that growers pressured them to maximise yield and were

reluctant to try softer options. Today, growers are far more willing to accept a level
of damage and many will focus on conserving beneficial insects. Some felt that IPM
systems had not as yet been tested in a year with bigliinsect pressure. Concerns were
expressed aboutthe level of commitment to IPM ifor when higliinsect pressure was
to be experienced. Alternately, some feltthatthe change in management with IPM is
contributing to the lower pressure experienced.

There were clearly a range offactors that influenced the interest in IPM - some were
driven by economics, others because conventional approaches were no longer



considered effective and others from a desire to move towards a more sustainable

system. "Ljf'e 11"s improved lotssi"ce we don't. $pr@y tnnj, s like Z5ye"rs ago':

Potential Issues forthe Future

There was an identified need to measure the effectiveness of various IPM tools,

particularly in relation to trap crops. "... yo" "eed to be @ble to me"s"re whatyo"
"re doi"8, ""d/thi"kth@tisthe biggestproblem that, -I, e have "ttliemorne"tis that
yes we "re doing IPM, b"tis it worki"g? We "re doi"g t, .@p crops b"t "re we
geni"gamyl, ,here with them. ... "

There is significantinterestin how far IPM could be pushed. Some were hoping that
in 5 years time there would be no need to spray conventional cotton, others were
looking for systems with a maximum of5 sprays. Opportunities exist to not simply
preserve butto enhance and manipulate beneficial insect populations. The release of
beneficial insects, currently considered cost prohibitive, may be a key part of a future
system. Secondary pests were a significant concern and late season options in an IPM
strategy considered limited.

There was also an interest in manipulating other elements of the cropping system to
glow a crop that is less attractive to insects and encompassing weeds and diseases as a
part of an overall approach. "/ re"16, think it is got"g to go below the grow"d.
We've been looki"g @bove the grow"d "11thesej, e"rs ""d we foci, e 0"17j"stst", fed
legr"jing "bowt ISOil health and crop functioningI. ...:f we @re PI, ,ti"g o"
pesticides. .. wit"t"re the inPCctso" the soil?"

Supporting the Industry through Education and Coordination
Extension

Supporting the uptake of IPM througlitrials, demonstrations, infonnation resources
and coordinating and supporting area wide management groups is a significant focus
for Australian Cotton CRC's National Extension Network. Feedback from the

evaluations of attitudes towards IPM outlined here will be used to help set priorities
forthe coming seasons.

IPM Short Course

The IPM Short Course was developed in response to recoininendations of the 1997
focus gi. oup study which identified the need for gieater knowledge, understanding and

confidence amongst growers for IPM to be successfully adopted. The Australian
Cotton CRC has developed a national competency based, gi'ower-focused IPM short



course. Timed to suit the cotton production season, the IPM short course moves
througli 3 phases: pre-season, in-season and post-season (Table I).

Table I:JPMSl, ort COW'SeStr"ct"re
Broad ObjectiveDuration BroadContentStructure

Define IPM and establish an Understanding howcomponents1st Component
2dayS understanding of its importance of IPM can be utilised inWinter component

Australian cotton productionand knowledge of componentsPre-season

Knowledge of the role ofEarly squaring practical-2 Component

I'^ay plantgrowtli, pests, predatorsand effective monitoring andSlimmer Field day
confidence in early season IPMcrop managementEarly season
practices
Knowledge of the role of
effective moultofuig and
confidence in late season IPM

practices

Y2day Postseasonreviewand evaluation Evaluate the implementation of
changes musstmomgementof individual IPM programs

3' Component
Summer Field day

Late season

4 Component
Post-seasonreview

The 2-day 'information transfer' component in winter, with presentations from
researchers and other industry figures, develops the fundamentals of IPM, reviews
conternporary research and allows practical experience of IPM. This is followed up
by two half-day sessions in the field each at appropriate times with the aim offinning
the theory into practice. Finally a ^ day session at the completion of the cotton
season acts provides opportunity to review how participants managed their crop, what
they have learnt and to apply that to their plans for the future. Some groups who have
completed the course have indicated a desire to meet again on aregularbasis.

Participants receive a resource kit with a comprehensive reference manual, a course
workbook and several handbooks. in order to refine and target the course, three pilot
courses were held in the 2001-02 season- in Trangie, Wee Waa and Dalby. To allow

maximum interaction and participation each IPM short course is restricted to no more
than 15 participants. The IPM short course will be held in each region this winter at
dates and venues arranged with local goups. Course costs are subsidised by
FannBIS.

I^ day
Postfloweringpractical-

plant growth, pests, predators and
cropmanagement

"Gre@Ileorni"g e, ;perte"ce Ih@t I hope 10 poss on to my stqff@rid o1her members of
our area wide indri@gementgroz, p"

Conclusions

Two key evaluations of industry attitudes towards IPM indicate that the industry has
moved substantially towards IPM approaches in recent years' Whilst IPM poses a
riskier and more complex system, growers and consultants are generally higlily



positive about the benefits it offers. Current IPM systems have a strong focus on
"softer" options and the preservation of beneficial insects. There is perhaps room to
further explore the use of other IPM tools.

Infomiation, education and communication are crucial for the adoption of IPM.
Grower driven area wide management groups have an importantrole to play and are
litglily valued for infonnation, colluiiunication and social reasons. Groups benefit
from the coriumiiment of growers and the support of independent coordinators. Along
with AWM gi'oups, the IPM short course assist with providing growers with the
information and confidence to play amore active role in IPM decision making.
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Exte sion In The Australian Cotton Industry-A Team Approach.

G. T. Momtyre', D. Gibb', A. J. Shaw', I. H. Christiansen' and B. A. Pyke
Australian Cotton Cooperative Research Centre
Depafunent of Primary Industties, Queensland
NSW Agriculture
Cotton Research and Development Corporation

ribstr"ct

^ cohesive, wellybc"ssed@"dcoordin@tedexte"sio" learn has been est@biz^hed in the Australian cotton industry.
Ith@s involved the slate government departments of@grid, irure in Newso"th Wales and Queensland, !he Cotton
Research and Development Co, por@tio" (CRDC) and the growers through the ^,, strand" Cotton Growers
Research IISsoci@ti0" 64CGRr4) in a strong industry partnership under the leadership of the Co"on COQper@tive
Research Cen!yes.

lite notional extension learn is based on and has emergedfrom the original extension services delivered by Ihe
two state departments-NS, ,'Agric"irure and QueenslandDep@rimen! of Primary/"dustries. Unit11990, Ihere
were several extension q^icers in each department with extension re$pointbilii, ^s to the cotton on grain
industries in the cottonprod"ction regions of AMstr@It@. There was i, !foam@ICOoper@tio" between the extension
adjcers in each deportme"!. Atth"Itting the industrylit"dedtwo new extensionpos^tio"s.

The Cooperative Research Centrejbr Sustainable Colto" Production (CRCSCP) that was est@bitshed in 1993
included an Education and Technology Transfer Program. This program providedfor the foundtio" of a team
of acte"sio" adjcers in both departments and two new add^t^^"@I extension positions. 7^e CRC program
ensured album@ICOoper@tio" of extension replacing the ear"er infom@Icon@bor@tio" that had dereloped over
manyye@rs.

Today Ihe dusty"it"" Cotton Cooper@!ive Research Centre:s (Cotton CRC) extension team consists of some 38
professional SIqff'with 5 manorial focus teams that larget key exie"sio" pn'onties led by @ National Co"on
Extension Coordinator. Exiensio" methodology has progressed from a linear transfer of technology from

research to grower to a modelqfp"rticjp@live action learning in which growers, extension $14ff'@" reseorc ers
learn together. The program also includes government subsidised, grower focused accredited training in
aspec!s of cation prod"c!ion such gsmtegroiedPestM@"@gement(IPA4).

under theThis paper describes the s"cces. SIMl development of the CMrrent comprehensive extension team
leadership 91the Cotton CRC and the CRDC. IIS development was greatly enhanced/bllowi"g on exien, al

Williams andreview of cotton extension in 1995 cond"ored by James SMPak of TexasA&A1 University and, nan
BruceFi"mey of ACGRrlcoordrn@tedby DayidH@milton, a CanCBoardDirector at the time.



Introduction

The utilisation and application of research is vitalIy important to the sustainability of the cotton industry and is
an integral part of the Cotton CRC objectives. The connnercial benefit of the research flows to the rowers, the
region and to Australia through increased productivity and fibre quality; regional development; sustainin the
resource base and the environment; reduction in the use of pesticides; and increased ex on Garnin s.

Under the leadership of the Cotton Cooperative Research Centres, a cohesive, well-focussed and coordinated

extension team has been established in the Australian cotton industry. It has involved the state oven"nent

departinents of agriculture - New South Wales Agriculture (NSW Agriculture) and Departinent of Primary
Industries Queensland OOFIQ), the Cotton Research and Development Corporation (CanC) and the growers
droughthe Australian Cotton Growers Research Association (ACGRA) in a strong industry padiiership.

The national extension team has emerged from the origirml extension services delivered by the two state

depamnents-NSW Agriculture and DPIQ. Until1990, there were several extension officers meachdepartment
with extension responsibilities to the cotton and gram industries in the cotton production regions of Australia.
Each depamnent worked independently, without a national focus or direction and with onI direct ower

involvement at the local level. However, informal cooperation was established between the extension officers in

each department during the inid seventies when a series of amual workshops for cotton research and extension

officers were initiated. The workshops involved officers from CSU<0, NSW Agriculture, DPIQ and the
University of Queensland.

At that time the CRDC funded two new extension positions complementing the existing extension officers with
majorcotton industry responsibilities in NSW Agriculture and DPIQ.

The Cooperative Research Centre for Sustainable Cotton Production (CRCSCP) that was established till993
included an Education and Technology Transfer Program. This program provided an excellent foundation for
the formation of a coordinated team of extension officers in both departsnents. The CRCSCP To am Tovided

funding for two new extension positions and ensured a fonnal cooperation of extension replacin the earlier
infonnal collaboration that had developed over many years,

The development of the extension team was furtlier enhanced following a review of cotton extension in 1995

commissioned by the CRCSCP and CRDC. It was conducted by James Supak of Texas A&M University and
Allan Williams and Bruce Filmey of ACGRA and coordinated by David Hamilton from DPIQ, a CRDC Board
Director at the time. It involved visits to all cotton producing regions to conduct consultation with rowers and

key groups associated with extension services in the industry.

The review found that the extension officer positions, largely funded by industry and adintnistered b state

govenmnent departments, played a key role in the process of adoption of improved practices within the industry.



their on-fomi validation work and the coordination of activities and infonnation acrossThis was largely due to

districts. The role was synergistic and complementary to the consultants working in the industry.

The reviewrecoimnended that:

. Support forthesepositionsbe continued;

. Newfundingmechanismsbeexplored;

. A cotton extension specialist be appointed to coordinate extension efforts aimed at national priorities

and, in particular, integrated pest management approaches;

. hamdustry wide protocol be developed to ensure that the CRC Technology Resource Centre (ERC)
can develop its role of infomiation support to the industry.

Subsequent to the review, the Cotton CRC and CanC have haded the establishment of extension positions in
every major cotton growing region and a National Cotton Extension Coordinator. In 1997, a focus group
analysis of Industry Attitodes towards Integrated Pest Management(IPM) mittie Cotton Industry (Coutts, 1997)
identified a need for clearer information on IPM tricotton systems and training for growers. In response to this,

CanC has supported the development of an accredited Short Course tillPM (Daiton at @12003). A hiltime
training coordinator has been employed to develop and deliver this course.

Today the extension team consists of some 38 professionalstaffwith a core group of extension officers are now
ref^:ITed to as Industry Development Officers (100s). Water use efficiency officers, specialists in areas such as
IPM and spray application and the departinents farming systems extension officers, complement their roles.
Each member of the extension network contributes to a focus team in Insect Management, Disease & Weeds,

Environment, Fanning Systems or Water to target key national extension priorities which are identified in
collaboration with the extension network and the grower chair of the corresponding ACGRA con"rimee.

The wider extension team work closely with the Technology Resource Centre, CanC, Cotton Australia, Cotton

Consultants Association and the private seed coinpades, Cotton Seed Distributors and Deltapirie Australia.

Extension Approaches

The objective of the program is to enhance the benefits accruing from research and development through the
provision of a coordinated national extension service to the Australian cotton industry. The program strives to
use modern techniques and delivery systems and work in parttiership with growers and consultants to
demonstrate, adapt and adoptnew technologyby:

Expanding and enhancing the national cotton extension service within the industry;

Promoting on-fann demonstrations and field trials with strong grower and consultant participation;
Acting as a conduit of information to industry;

Supporting grower based Integrated Pest Management(IPM) and Area Wide Management(AWM) support
groups,



. Examining social barriers to technologyadoption.

Through a process of continuousimprovement extension methodologyhas progressed from a line tr f f
technologyfromresearchtogrowerto amodelofparticipativeactionleanting in which rowers, e I t ff
and researchers learn together (Figure I).

Extension programs employ both technology tramfer and participative learning approaches, tailored to suit th
issue and the local dynamics. They include extension activities male broad areas of

. 11:10rm@!ion Delllye, y - Regular"Cottontales" Newsletters (fax or email), media, Infonnation U dates, Field
Days, Seminars, Cotton CRC Website. The IDOs have contributed to and promote the SOILpalc,
NUTRlpak, WEEDpak, ENTOpak and Integrated Disease Management publications that, alon with
MACHINEpak, provide a comprehensive, valued reference resource for the industry. Water extensio toff
will be involved in the development of WATERpak mulenext year;

. Gro!!!, s- the extension network supports communication and learning gou s of owers and co limits.
Grower driven Area Wide Management goups have initially focussed on insect mana Ginent b t
focussing oninany other fanning system challenges;

. Benchmarking - Physical trials and financial/management choice coin arative anal ses all

view their practices on a continuum with their peers. This has been particularly jin ortaiit in build'
confidence tillPM systems;

. Trials@"dDemo"strutio"s-Initially the corefocusofthelndustryDevelopmentOfficerroles, trials a
local data, build confidence in recommendations and are a focus for some rou s. Re ' lull b ks
publish both research and grower trials;

. Coinp"!er Based Dealsio" SI!pport. SI, stems developed by the Cotton CRC and CSIRO to ass't 'th

decision making and record keeping are another extension toolsupportedb the team;
. Ed"cation - The program includes a government subsidised, grower focused accredited trainin in

Integrated Pest Management(IPM). mis complemented by the Cotton CRC's higher level coorse tricotton
Production offered through the University of New England;

. Eval"@lionisthreadedthroughtheextensionprogramstoassistwithon-goin jin rovement, tt'
and to identify outcomes of the extension effort.

This range of activities are planned to be complementary to achieve overallob'cotives.

Effective extension programs are being, and will continue to be developed to coriumunicate resear h f d'
individual cotton growers and to industry.



The National Cotton Extension Network

The extension and adoption process established by the CRC Sustainable Cotton Production continues, under the
Cotton CRC to provide for the development and coordination of the extension team including extension officers

in NSW Agriculture, DPIQ and CanC. It has a national focus on majorindustry issues and a priotitised list of
The Cotton CRC funds two officers in the extension team and provides the leadership andregional problems.

coordination of a team.

The CRC Cotton Extension Coordinating Connnittee comprising of representatives from New South Wales

Agriculture (NSWAg), Depamnent of Primary Industries Queensland (DPIQ), Cotton Research and
Development Corporation (CRDC), Cotton CRC and the Australian Cotton Growers Research Association
(ACGRA) provides leadership of the extension team.

The National Cotton Extension Coordinator has ensured a coordinated focus on national extension priorities and

the development and implementation of the most effective delivery methods. The development of extension
skills in the team and the establishment of industry wide linkages are key objectives for the coordinator.

Evaluation of activities and outcomes has been increased to assist with on-going improvement and for staff to

identify the relative value of different activities.

The establishment of two, CRDC funded trainee Industry Development Officer positions provides the

opportunity for extension staff to develop skills in the team and work closely with a senior extension officer
before taking on the responsibilities of a region. The trainee positions have been particularly beneficial in
allowing the flexibility within the program to ensure continuity of service following resignation of staffor whilst
staffhave taken maternity leave. The miniediate extension team now includes:

Twelve

strategically throughout the industry;

One ExtensionTechnicalOfficer;

IDOs including the two trainees and seven Water Use Efficiency extension officers located

F' f " t tensionofficers dfive' 'gationextensionofficersinNSWAgricultureandDPIQFive ladling systems extension officers and five trigation extension officers inNSW Agriculture and DPIQ
who contribute part of their time to cotton industry extension activities;

Two spray application development extension officers;

The IPM-Training Coordinator in DPIQ.
. .

The extension team has cooperated with extension staff in other programs and the Area Wide Management

(AWM) Development Extension officer in DPIQ.

Balancing Local and National Activities

The IDOs have a strong regional role, particularly in small, regional centres where they are the contact point for
cotton research, development and extension activities. They work closely with regional grower associations and



maintain strong links with research programs. Priotities for local extension activities are developed in

collaboration with regional reference groups of growers and consultsiits. One of the particular benefits the

industry has gained by developing the IDO network is the capacity to respond to emerging industry needs in a

timely manner. For example, the outbreak of whiteny in central Queensland required an namediate response in
2002.

In the early years, the core activity of the program was centred on regional field trials and demonstrations in

collaboration with researchers, consultants and growers to field test, evaluate and adapt the findings of research.

The trials are still an important component of the activities but the role has evolved in collaboration with local

industry and the 100s now coordinate a range of activities and groups and act as a conduit for infonnation.

The extension team has supported Cotton Australia and growers in the implementation of the industry Best

Management Practice (BMP) program by providing techntcal resource support for growers developing and

implementing management plans. Cotton Australia BMP focilitators and area managers manage the process and

auditing procedures. BMP provides an effective vehicle for the delivery of new and advanced technical

infonnation and management strategies.

The extension programs are primarily directed to industry clients - growers, consultants and agribusiness.

However, IDOs also contribute significant support to conununity and environmental groups by providing

information, as members of community groups and by participating in educational activities often in

collaboration with Cotton Australia. Liaison and communication with the broader community and

environmental groups at a national levelis a primary function of Cotton Australia and includes activities

coordinated by the Cotton CRC.

In addition to this local role, the participation of 100s in focus teams provides a national focus, reduces

duplication of effort, enhances technical skills and provides an easy contact for the researchers. Table I provides

a sunuiiary of the time spent by IDOs on each of these national focus issues. There is also a substantial

coinmitinentto water management extension from the fulltime water use efficiency and inigation officers'

analmual cotton extension PIaiming workshop provides the opportunity for the extension team, researchers and

consultants to identify and prtotitise national issues. Technical training has been provided in other workshops

daring the season. These forums provide not only plainitng and traitting outcomes but also help to develop a

cohesive national network despite the 18 centres and the vast distances over which the extension network is

spread (approximately 1600km from Emerald in Central Queensland to Grimth in Southern New South Wales).

Major activities of the program have included:

. Increased establishment of IPM and area wide management grower groups;

. A series of insect management, agronomy and fanning systenrs trials in collaboration with research officers

and growers;

. Detailed development and implementation of disease management extension;



A large number of pesticide application workshops for growers;

Continuing support of regional grower groups and demonstration trials in the Rural Water Use Efficiency
0<WUE) project;

Cotton Tales newsletters published at various intervals in allmajor cotton growing valleys;

Publication of regional trial books;

Publication of the Crop Rotation Chart;

Completion of the second industry benchmarking study following the firstthree years ago;
Evaluation of a range of extension activities and program outcomes including a Focus group evaluation of
IPM and AWLland a Survey evaluation of grower use of infonnation resources.

.

.

.

The extension team has direct linkages with ACGRA nationally through the ACGRA Chairman and the
Research COLIui, ittee chairpersons who link directly with each of the focus teams. RegionalIy, all extension
officers are active participants in the regional Cotton Grower Association and their RD&E sub-committees.
They also work closely with Cotton Consultants and a range of industry associations.

Local grower consultant groups assist inOS with the planmirig the amInI an&E activities. These activities are
linked to broader national issues prioritised by the industry. A review of key extension methods used by
extension staffin 2000 showed that field trials and demonstrations are the primary extension methodology being

used by the officers, (Table 2). Group processes are most important for insect and water management in
accordance with project planrs. Extension officers are expected to increase collu, ,itmerits to grower group
activities over the nextthree years as more and more growers become involved in regional area wide and IPM

groups.

Extension plans are developed to address key issues identified by the industry. These priorities are gathered in a
range of ways - through regional reference groups, group consensus, conanltation by the National Extension
Coordinator, input from ACGl<A and the Cotton Consultsnts Australia and reference to existing industry
priorities such as the Cotton CRC and CanC strategic plants. Table 3 Innps a snapshot of extension activities
againstthe core strategies ofCRDC.

Implementation of strategies for ERM and AWM of itusects continues as a high priority for the extension team
with a program focussed on the establishment of IPM and AWM grower groups and the application of the IPM
pest management guidelines. It is supported by the ERM Training Coordinator who has developed a grower
focussed training program and by a project undertaking the economic assessment of IPM and insecticide

The assessment is based on data sets from IPM grower groups daringresistance management (IRM) strategies.

the last two seasons and has demonstrated conclusiveIy that fewer itrsect sprays can be associated with higher

profit margins whilst deriving significant environmental benefits.



Response to the program

The program is strongly supported by the industry, with many growers taking active roles meXIension PI
NewlDO roles have been established in response to industry demand.

IDOs in promoting research outcomes to growers use a range of techniques. Results from the cotton industry
benchmarking survey (MCIntyre at @12002) demonstrate grower's preferred methods of improving knowledge of
technology in ranked order are:

I. Minifield days and farm walks;

2. Grower groups;

3. Fielddays;

4. Farmvisits;

5. Districttrialbooks;

6. Training workshops;

7. Newsletters and productiiifonnation sheets;

8. Rumlpress;

9. RadioandTV.

and that the five most importanttopics are:

I. Softoptionsfbrinsect management-AWM and IPM;

2. Water UseEfficiency;

3. DiseaseManagement;

4. Cropnutrition;

5. Ground spray application and drift reduction.

Up to 68% of growers indicated a willingness to participate in nationally accredited training courses related to
insect, disease, soiland hamming system momgement

The more recent CRC Cotton Infonnation Resources Survey (Christjamen at a1, 2002) has indicated that
currently 90% of grower have access to the internet and 38% use the CRC website.

The evaluation of IPM and AWM has demonstrated a wide level of acceptance throughout the cotton industry
with a high level, broad understanding of IPM pmiciples and practices evident across all industry sectors. This
represents a significant change from 1997 where there appeared to be a lack of understanding and confidence in
IPM systems amongst both growers and consultants.

Evaluation of the use of key CRC extension publications by growers and consultants has been shornithatlocal

one page weekly newsletters such as 'Cotton Tales' are an effective method of providing infonnation to the

industry. (Figure 2) CRC publications in pest management are also wellrecognised across the industry.



The Cotton CRC through DPIQ delivered the cotton and grains adoption project that is part o e ora
Use Efficiency Initiative of the Departinent of Natural Resources and Mines in Queensland as an integra p o

Its objective is to improve water use efficiency in the cottonthe extension program (MCIntyre and Goyne 2003).
This fouryear program provides for an adoption project managed andand grams industries in Queensland.

A nitd tenn review of the project hasdelivered by the project coordinator and five extension officers in DPIQ.
The CRC has continued to ensure thedemonstrated good progress toward the achievement of the objectives.

maintenance of effective linkages with a similarNSW Agriculture ittitiative that is also associa e wi e

DiseasePAIC. andThe 100shaveprovided significantcontributions to decisionsupportpac ages u ,
Advances in the user-WeedPAl<. and will be involved in the development of WaterPAK in the next year.

friendly crop simulation model, OZCOThascontinuedtliroughout2001/02. The use o 'sino e p
an important extension toolin aspects of insect management, fertilizer use an water managem n .
allow growers to run a muge of simulations to assist innsk Innnagement, particu ar y urng p
water, delayed planting or hail damage.

100s have continued to respond to a number of issues demonstrating the capacity o e ex
address emerging industry needs in a timely mariner. The outbreak of whiteny incentralQueensland require an
mumediate response in 2001/02 Collaboration.

linkages between the CRC research andThe 100s collaborate with all research officers to ensure strong

extensionprograms and with researchers minany other research organisations in NSW and Queens an .

Conclusions

Improving the skills base of growers, working in the cotton industry is essential if the in lustry is to grow
survive into the future. Newtechiiologyandpracticesforcrop andnaturalresourcemanagemen g

To keep pace with this change, effective educational and traititng programs need to e indeveloped every year.

place particularly for extension staff so that they are aware of new technology an pracices as y
developed.

Prior to the establishment of the Cotton CRC extension services in the cotton industry were uricoor ina e an
stafflacked an effective training. Educational prograrns developed and co-ordinated y e o on

helped develop a highly skilled extension service with support from a centralised in onnationa resource
(TRC). Today specific extension staffwork within groups and activities are coordinated on a nationa eve in
pathiership with industry.

A key aspect contributing to the success of the CRC educational and extension programs is e ir
involvement of research staff and the development of decision support packages. ese pac ges

integral part of alitraining and support for extension staffas wellas supporting the in ustries prog
Extension services while retaining a focus on conducting grower demonstrationcrop and resource management.

trials are now involved in offGing specialised training courses to growers and work wi grower groups.



The cotton industry is seeing benefits trough supporting a strong, nationally coordinated extension network.
The activities and skills of the extensionprogram have developed mresponse to chari in indus d d
issues. Through close industry links, evaluation and national coordination, the extension network is able t

assist the industry to develop in the face of new challenges. The extension program will continue to evolve in
partnership with the research community and the dynamic industry that it services.
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Table I. Estimated time spent on key national objectives.

National Focus

Table 2. Time spent on key Extension methods.

InsectManagement

Farming Systems

Disease Management

Weedmanagement

Environment

Water

Time Spent

xte, 1ston Activity

44%

20%

19%

9%

6%

2%

rials I Demonstrations

Getings/ field days

enerallnformation eXchange

newsletters, grower inquiries)

rower Groups

9, '. Time spent

30%

27%

26%

18%



Table 3. Core strategies orcotton Research and Development Corpora ion a
extension activities.

Strategy

Improve chemical and non-chemical management of
insects

Improve chemical and non-chenticalmanagement of
diseases and weeds.

Environmental managementsystems encompassing
relevant catchment managementstrategies

Improve farm managementstrategies

Improve potential for returns throughout the
roduction chain and assist in development of market

OPPOrtusiitiGS

Assess economic, environmental and social impacts
on regional conarnunities and the nation;identify and
develop appropriate involvement opportunities.

Involve industry personnelin regional adaptation of
research and effectiveIy transfer new techniques,
strategies and discoveries.

Example of some Extension and Research activity

. SupportforArea WideManagementGroups

. Early seasondamagetrials

. Farmhygiene- Come Clean- Go Clean

. WEEDpak

. Water Use Efficiency trials and extension

Develop and engage creative, mmovative and highly
trained human resources.

(Chistiansen and Cotton Extension Network 2002)

Rotation options and impacts
Nun<IPak
Herbicide drift damage trials
Fibre quality trials and communication of

infomiation- NGps, Micronaire

. Conununityeducation- including schoolvisits
and public events.

^ 100 .
co 80'o
C
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co 40
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Key focus of allextension activities
- Infomiation transfier, Reference groups, AWM

groups, WUE groups, Regional trials
Computerised Decision Support tools
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Figure 2. Percentage of respondents using resources.
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