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introduction

Area-widepestmanagement(AWM) hashadahigh profileintroduction to the cotton and grams industries
on the Dooms since 1998 andpriorto that in the cotton industry in Emerald. NICotton-growing valleys in
Australianowhave at least one group taking an area-wideapproach to theiririsectpestmanagement. To a
large extent, this movement has been as artsult ofthe work undertaken on the Darting Downs.

Why has AWM been successful?

The success of Aunl on the Downsis as areSUIt ofa combination offactors, First, the timing wardght.
Growers and consultants were facing a orisis situation, cartentmanagement options were failing,
Hencove, papressiire was extronie, and the profitability of cotton, imparticular, was under threat. As areSUI^
growers and consultants werereceptive to new ideas that offered an alternative to currentpractices. Second,
the project combined a team of researchers and extension stafffi'om the Deparmientof Primary industries.
This combination made coordination and continuity possible, important both for the project and the
participating growers and consultants. Thirdly, the AWLl 'e, ,permient' was supported by an enthusiastic
bandofconsultants andagronomists. The high levelofinvolvement growers and consultantshad in the
projectfirom the beginning basineantthereis ahigh levelofownership of AWM amongsttheparticipathig
growers.

Implementing AWM on the Downs- an overview

History (what happened 'at the start')

The 1997-98 cropping season in southern Queensland was characterised by a severe, sustained and damngirig
outbreak of Hencove, PC grinigero. The impact of this season on the economic viabillty of most crops
resulted in awidespreadrealisation within thetamiing community that achangein the currentapproach to
Hencoveip@ managonient was needed toensure at?fining tutore in this region. There were also increasing
concerns aboutthe impacton the local community, environmental andhi, man healthassociated with

increasing insecticide use. The Darting Downs Henothis Working Group was fomied as areference group,
comprised of membersfrom arange of growerstakeholder groups

The concept of introducing Aunlto the Downs wartirst conceived in early 1998, with farmers in the

Brookstead-CGcilPlains areafomnulating a draftstrategy based on the area-wide managementstrategy being
implemented in Emeraldby Richard Sequeira. in conjunction with this group, DPIarid University of
Queensland entomologists also fomiulated a draft strategy, (Miles at a1. , 1999). It was proposed to have two
pilot study areas, the predominantly cotton-growing region between CecilPlanisand Brookstead and the

predominantly drylandgram-growing region on the Jimhi)urflood plan.

The proposal for apilot Aunlproject wastaken to ameefuig of growers and consultants meacb of the

proposed study areas in February/March 1998. Those involved in dramng the proposal hadresolved that
unless there was broad-based support from the farming community for the trial, that it would riotsucceed,

and the trial would notproceed. Support from the farming community was unanimous, and the strategies
wererevised into a final draft called the 'HenothisRegtonolM@mage, Ingnt Strategy'. This Strategyproposal
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was then taken to oman group meetings within each of the study areas for discussion and to startfostering a
senseofownership of the project amongstthe farmers whowouldbe involved. fulluly 1998 the project was
funded for a three year terni(lull998-Inn 2001)(Miles at a!., 1999). The projectreceived funding from both
the Grains Research andDevelopmentCorporation (GnuC) and the Cotton Research andDevelopment
Corporation (CRDC) -aretiection of therealisation that the Hencoveipoproblemrequiredirivolvementby
allgrowers in aregion, notjust cotton growers.

In addition to participating growers and consultants, the project broughttogetherresources and ideas from
many different stakeholders; DPI, GnuC, CRDC, Agforce, Cotton Australia, the Darting Downs
Cottongrowers Association, and agribusiness.

Project goals

One of the key goals was to Ginpowerfarmers and consultantstomake a change, from aHe!icove, po
managementsystem that waslargely dependent on insecticides, to a susmmiable system based on integrated
PestManagcoient(IPM). To achieve this outcome allfarmers would need to work cooperativeIy and takea
regional, rather than apaddock-bypaddockapproach. With this approach, the size of the localH grim'gem
population could hareduced, giving non-chemical tools such as virus and beneficials a greater chance of
being effective.

The strategy is based on threemain components that amito reduce (1) the sumivalofover wintering,
insecticide-resistantH. griniger@ pupae, (2) the early season build-up of Haltcove, PC on areglorial/district
scale, and (3) themid-season population pressure on Hencove, p@-susceptible crops (Mutiny at at. 1998). The

implementation of the strategy wasto be achieved through the participation of growers and their advisersin
the study areas.

implementation of the project Glow we did it)

The extension component of the project was contralto the acceptance of the AWM concept, and the
implementation of the key components. The Development Extension Officer (DBO) provided assistance to
participating groups tilthe fomiof technical advice, group facilitation, coordination of activities andliiiks
with theresearch entomologists involved in the project. ThemontoIy newsletter the 'HenothtsHotli"e' was

published which provided timely reminders, mmiediatefeedbackon research andmeetingreports. Regular
group meefuigs wereheld 34 times per year (depending on thenreds of the groups). These meetings
discussed groups' aims and expectations, andprovideda forum for discussion options as the season
progressed. Group meetings were venues for providing support, exerting "peer" pressure on members to
comply with group alms, to suggest research directions, andfor conflictresolution.

Technical infomiation and updates were disseminated more widely than the pilot grower groups via press
releases, conferences, field days, radio announcements and video.

Regular evaluation was carried out doririg the project, bytecordiiig discussions at meetings, and with

individual participants. On two occasions surveys were conducted to gauge attitudeandpractices of growers
and consultants.

Communication between neighbours, spray contractors and consultants was encouraged and fostered,
especially during the smalleroup meetings. This communication contributed to changing the attitudes of

individuals, particularly in relation to themariagement choices of other group members. One of the minor

flow-on benefits of the project, as described by grower participants, has been the opportunity formcreased
grower to grower coinniunication at groupmeetings. In the group environment, grain andcotton growers are
talking to each other abouttheir different approaches to Hencove, PC management, their basic pest

management philosophies and aspirations.
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Where are we at now? -Indicators of success

Reduction inH. cruztger@ pressure

Through implementation of pupaebusting and spring trap cropping, the goalwas toteduce the size of theH.
grunger@population, and consequently pressure on susceptible crops. Over the duration of the trial(1998-01
H, amiger@pressure waslower early season in 99-00 and 00-01, than in the preceding season (Figure I).
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Figure I. AverageHelicove, 19@ egg pressureiri cotton, Brookstead on the Darling Downs, 1997-2001. Data
collected from sanpting records of consultants.

It is difficult to quantity the contribution of AWM activities, and other factors in this change. Major
influences on H grungerapressurehavebeen the very dry spring in 99-00 and00-01, which influenced both
the survival of emerging moths, and saw a greatly reduced commercial chiclcpeaplanting (an early source of
moths msome seasons). However, many growers mereased their compliance with pupaebusfuig, andplanted
sping trap gops. filthe2000/01 many growers and consultants began monitoring and conserving beneficial
insects. Resulting in areduction in survivorship of the 'escape' large larvae, particularly early season, as
reported by many consultants. The contribution of these activities, mseasons of moderate pressure, are likely
to have an impact on the population.

Changes in grower attitude, knowledge and skills

Through involvement in Aunl groups therehas clearly been a changein kilowledge, attitude and skills of
the growers andconsultants interatton to Hencove, painanagement, and ERM generally. These changes con
be best demonstrated by the following examples from the pilot study areas.

Cfo@"ges in @tttt"de

AWMhas been a catalyst for a widening discussion on insect pestmanagonientandbuilding on individual
grower and consul^nt e>coerience. Group discussion and sharing of experiences has helped in developing
confidence, for example, with biopesticides and beneficial insects, The emphasis on local 6700erience and
local data was importantiti the changing of attitude to what could be achieved in relation to pest
management.

Two seasons of relatively lowHelicove, papressure, involvement in AWM groups, and opportunities to try
various IPM tactics, contributed to the changein attitude of growers. in March 2001 an on-farm agi'onomist
in the Brooksteadpilot study area slimmed up the changeitiattitude when he said, "We originally thought
that thenew ideas were allpieiri the sky, but now werealise that we can have an impact. It isn't alljust good
luck. We are oreating our own luck. "
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The changeiri attttudehas sigiiificantbenetits because itis driving annovement away from rehance on

insecticides, towardsthe implementation of integrated pestmanagement(IPM). At the beginning of the
project growers did not consider that beneficials insects made a significant contribution to Hencove, p"
control, so they could see littlereason to preserve them. Ithas been rewarding to see this attitude change
during the course of the project to the stage now where growers are monitoring and using beneficials impest
management. They are incorporating them into pustulaiiagement decisions and actively trying to augnient
them in the farming systems. Some grower comments that illustrate the state of beneficial-related discussion
at grower meetings include.

. "Thaips areacting asbeneficials aganistmites",

. "Numbers of beneficials dropped off late in the season, especially due to the sprays in cotton"

. "Ifwe loose our beneficials mid-season it is hard torecover, we need to look at importing beneficials
from other areas"

. "Planting into stubblehelps buildup [beneficial] numbers",

. "There are predatory shieldbug in the crops and someparasitic wasps" and

. "Is it worth putting $1-21ac of cotton across the area to fundan area-wideralease of Trichogr@mum?"

There wereanumber of growers fullhe limbourregion that did some inundate releases of the egg parasitic
wasp Trichogr@in"in during the suniirier of 2000/2001, mustrating how far they have progressed along the
IPM path.

rincre@ses in grower kmowledge cmdsktlZs

The focus on implementing the various components of the Aunlstrategyraisedissues abouthow andwhy
each tactic worked. For example, a limboiir Flood Plans grower stated in April1998 that he didn't kilow that

Hencoveip" spentparr of its lifecyde under the ground. With an increased understanding of the Hencove, p@
lifecycle the practice of pupaebusting becamerelevant, andan importantpartofHe!icove, painanagement.

Another area that saw arapid change in kilowledge wasin relation to beneficial insects. Early in tileproject,
these sorts of couLu!ents were common armeefuigs "beneficials aren't important' and " we don't have any
beneficials on the Downs". This kilowledge changed after anumber of meetings and demonstrations. By
October 1998 growers weremakiiig comments armeethigssuch as, "pyrethroids were usediri winter cereals
(a goodhost for beneficials), will the beneficials come back?" and "Barley and sorghum will contribute to

beneficials". A growing appreciation of the interactions between pests, beneficials, oops andmanagement
strategies was clearly developing in theminds of growers.

As grower kilowledge ofbeneficials mereased, they wanted to know whatthey looked like andhow to
sample andidentify them in the field. hiresponse, growers were introduced to identification tools and

beneficial identification secessions were conducted with an umber of the groups.

Clt@"ges t" mamageme"tpr@attoes

Participants in the AWM were quickto adoptsome of the tactics and slower madopfuig others, Trap
cropping was one of thenew technologies fullhe strategy, and it was one that growers quickly mereased their
knowledge about. This was achieved by asking many questions at the early meeting, and dotenniriirig for
themselves, on the basis of what they understood trap cropping to be, that it was a technique well worth
trying. To encourage growers trap crop seedpiirchased via sponsorship and delivered in first 2 years, year 3
co-ordination butno sponsorship and in year 4 they were o11their own. The rate of adoption of trap cropping
was veryhigh from the beginning of the project allimbourin 1998, 27 growers (33%) participated andat
Brookstead 48 growers (43%) participated.
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Pupaebusting was another key component of the strategy that saw ahigh rateofadoption from the beginning
of the project. in February 1999 growers in the Brookstead area believed that animigated growers were
pupae busting, but there were some dryland growers that were not, most likely for soilmoistiire and erosion

riskreasons. Lithemid-projectreview October 1999 growers in the Brookstead area thought that the pupae
busting and trap cropping would continue pastthelife of the project, mustrating that the participant were
already implementing and satisfied with the perceived contribution of thesekey components to Hencove, p@
management.

Aunl groups were a catalystfor wider discussion of pestrr^lagement, andparticularly PM, given the
anticipated outcome of AWM being lowered Hencove, PC pressure; an environment in which ERM would be
viable for Hencove, pamanagan. ant.

AWM@ctivtttesf@atlirate coinm""footto" (b"jut"g social capital)

Aunlhave achieved some unexpected successes also. It was discovered that we werebuilding social capital.
Growers value themeetings andtiiey will make farmmanagementdecisions at agroup level. For example
onefarnier inithe 2000/01season had wanted to use apyretbroid spray on aparticularly bad tipworui
epidemic, but waited untiltheAWMmeethig later that week to discuss options. He decided by the endofthe
meeting to leave the paddock misprayed, because of the potential^niageto beneficial insects that it could do

to the rest of his farm andhisneighbours. The end of season analysis was the badly tipped outpaddock
yielded the same artberest of the farm due to compensation and a water shortage lateirithe season, (1<ratg
pers. coin"L, 2001). Growers and consultants aromakiiig group decisions aware of the effect each individual
can have upon the group.

Expanding AWM

Observations on the concept and applicability to other regions

The basic AWM strategy for the Downs (Monay at a!., 1998)is theoretically sound. It contains anumber of

tried and tested tactics that callbe implemented in other regions ie. pupae busting, trap cropping, using
biological insecticides, promoting and augrrienting beneficials and delaying the use of disruptive insecticides.
Groups in allcotton-growing regions are using combinations of these tactics, andimplemerifuig AWM mone
fomior another. Thereare questions about whether it is possible to simply transfer the Downs strategy to
other regions and be successful. Based on our experience with the pilotproject, the following are some
comments on expanding the range of Aunlbeyond theregion for which it was devised.

The strategy is not a simplerecipe for AWM. All understanding of Hencove, p@ ecology (particularly the
timing of chapause, the emergence of moths mspring, and the range of host use)is critical. It is this

infomiation that is used to determine the timing of trap oroppitig, pupaebusting, andfocuses effort on
containing populations in susceptible crops.

Aunl, mine fomiimplemented on the Downs will notbe appropriate for allregions. For example, in
Bourke, H, PMnctigera is themajorHelicove, p@ species early in the season. This means that sping trap
cropping is notappropriateas it is designed to capture theH. armiger@population asitemerges from
chapause,

implementation of AWLl, andcontinued participation by growers, is dependent on meeting their
expectations of whatit can deliver. Because it is difficult to quantify in research termshow much impact a
trap crop will have orbowmuch the Hencoven?a population has been reduced by pupaebusthig, AWM is
stinto a certain extent a 'have faith' strategy. Growers and consultants in the pilot study areas were prepared
to be involved intoeproject, hoping that it would have an impact. Some growers were disappointed that they
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didri't get an miniediatereduction in Hencove, p@ pressure in cotton adjacent to their trap crops. Some
growershave stopped growing trap crops for this reason.

Ongoing education andevaluation of theregionalimpact ofAWM activities is needed tokeep expectations
realistic, and to preventparticipantsbecoming disimusionedwith AWM. Working in groups, where
discussion with peers has proven to be central in influencing attitude will be amcons of setting realistic goals
and expectationsfor AWM participants.

Can AWM be expanded on whatalreadyexists? Yes, research will continueiritofinding more tools for
growers and consultants, andparticipants winexplorenew ideas themselves. As each season passes,
confidence and experience develops arhath andindividualandagroup level.

Gettt"gcm AWMgro"pgot"gdorm@tm, , cmdoper@tto")

When forumig an AWM group there are some things thatchould be carefully thoughtthrough.

. Decide which area and who will be involved- growers, consultsnts, agonomists, contractors

. Setgoals

. Identify specific activities for the group - avoid meeting for meetings sake

. Keep notes - use for revising andresetting goals and to keep non-attendees infonned

Activities for groups with minimal support con trialude:

. Using pheromone trapsto generate informiation aboutHe!icove, po activity (spedes and imie) in the
local area This infomiation fomis a basis for detennining the appropriate timefor planting and
destruction of trap orops.

. Seeking guestspeakers

. Gather anddiscuss pestandbeneticialpressiire andmanagement options

Contributions that Cotton industry Development Officer can make with out being the group co-ordriiator:

. Introduce the group to unfamiliar options andnew techniques

. Challenge the attitudes andperceptions of the group

. Use their network intoe cotton industry to gather information for the group

Be aware of group development processes. Therearemany differenttheories on group development and
stages of group development, bullhave foundTucimiaii'sfoiirstages as described by Johnson andJohnson
(1997) useful- fomiing, stormulig, nomntig andperfonnirig. Foaming is the beginning stages when people
are sorting out theirplacein the group andhow things will run. Stomiing entails the ume when group
members may experience conflict as individualsresistthe influence of the group and oppose group direction

and consensus. Nomit"g occurs when group cohesiveness and coinmimientis achieved. The participants
discover ways to work together to achieve goals and objectives. Finally the pelfomii"g stage is when a group
develops proficiency in reaching the desired goals and is also moronexibleabout ways of working together
(Johnson andJohnson 1997).

It is useful torealise that allgroups go through these stages. Remember, especially in the beginning, that

some people will be drivers and innovators and others will take more time to wantto work together. Ensure
that allparticipants are given the opportunity to share theirideas and concerns and don't try to push to hard to
quickly, otherwiseproblems will arise.

Maintaining momentoni, interest andprogressing learning are major challenges for Aunlgroups. Once
groupshavebeen operating for two to three seasons they run thensk of becoming stale and bumtoutifthey
aren't providing a challenging and simiulafuig leaniirig environment. Groups should embark on a process of
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continualimiprovement-revising andresetting goals each year. Amito achieve more each season, and don't
be too disappointed ifyou fallshort many particular year, but doreflect on why.

Where inot everyo"e warnts to be tinyolved

The participation levelrequired for effective Aunl was riotspecified during the pilot project on the Downs,
(Mumay at at. , 2000). Aunlgroups are voluntary and should remainso. ASPointed out above allgroups go
through aprocess of development. Groupsshouldprogress through these stages at their own pace, allowing
everyone to contribute. Ifthisis done effectiveIymany of the potential'nori-participants" and 'tproblem
neighbours" may be persuaded into action.

Ifaneighboiir doesn't wantto participate initially, don't force dietssue. instead, ensure that they receive all
meeting notices andareinfonned of the outcomes of themeeting and group goals. This is best done by anear
neighbour or group spokesperson, andyou maybe sunrised at how effective abit of encouraging peer
pressure can be in the long terni.

It is easyto use 'non-participants' as an excusefor opting out of Aunl. Everyone involved in Aunlwill
have thought at some stage, ifmy neighbourisn't going to be involved then whatisthepoint of my doing
anything.

The potential for disruption of Aunl in aregion 1STGaily from two sources. First, is the potential for a
Hencoveip@ outbreakfi'om 100alnurseries as aresuit of poorly, or uncontrolled, infestattons. Second,
disruptiveproduct drift, as in them the example from the BoggabillaAWM group in 1997/98 (Coulton
2000). in contrast to what occurred at Boggabillairi 1997/98, themonitoting ofTrichogr@innm (a species
highly susceptible to many insecticides) in the pilot study areas suggests that drifthasn'I caused ina\jor area-
wide disruption during themfe of the project. This is evidenced by the continued presence ofTrtchogr@innng
in various crops, during the cotton season, presented in Figure 2.
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Figure 2. Average levelofegg parasitism recorded, on a monthly basis, from arange of crops in the limbour
and Brooksteadregions of the Darling Downs 1999-00.

The likelihood of signitionit disruption due to drifthas reduced in recent seasons as aresuit of improved
application (both ground and aerial) and a general reduction in the number of pesticide applications. The
reality is therehas never been a better environment for trying IPM in the cotton industry. Combine that with
an AWM group and ithasto be a winning combination!
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AWM into the future

Sustainabihty

Aunlfor Hencove, PC population management is not yet fully developed, Research is stillneeded to develop
additional tacticsto corium the Hencove, p@ population inid season, andntinimiise the likelihood of severe
late season population moreuses. The ongoing involvement of growers, consultants andiridustry will be

necessary to effecttbis outcome. Sustaining interest and enthusiasm for the concept will be one of the key

challenges for the future. Asthecomponents of Amyleg trap cropping, pupaebusthig becomepartof
routineHelicove, PC management perhaps ongoing participation ingroups may not be necessary for
continued participation of individuals in AWM. We con expect to see existing groups evolve over timeiri
order to sus^in themselves. animportontpart of this evolution will be the inclusion of other issues of
interest in the groups' activities.

In the absence on an ongoing attempttoniaiiage the size of the local Hencove, PC population the future of
gram production, and the production of conventional cotton, will not be economicalIy viable in many of our
agricultural regions. Hence themtiniaterelationsbip that exists between Aunl, ERM and susmmiablebroad
acre orop production throughoutthe cotton belt of eastern Australia.

AWMin atwo-genecottonenvironment

The introduction of two-gene cotton hasbeen promoted artumirig cotton from amajorsource of Hencove, p@
in the localenvironment, into a sink - a silver bullet for the Hencoveipa problem you might think. However,
recaU that the basicpremise of Aunlis that Hencove, painanagementis notacrop-by-cropproposition.
Rather it is, and will remain, best addressed by aregional, farming systems approach.

Resistance management intransgenic cotton is assisted by the activity of beneficial insects in these crops.
Ingard@ cotton has been reported having two to three times thenumber of beneficials than conventional

cotton (Fitt, 2000), thus we should be able to expect a similarresultiritwo-gene cotton. Loss of eggs and
larvae from transgenic cropslessens thenkenhood of survivors. Therefore, AWLland IPM activities that

promote hanefidalnumbershave additional benefits beyond simplepestmanagement.

The AWM concepthas been accepted by the cotton andgrains industries as a viable approach tomanagirig a
mobile insectpestlikeHelicoven?@. in theftiture, it n^y be appropriate to develop Aunl strategies for other
pests eg GVB, SLWF, aphids, andpotentially beneficial insects. The skills andlaiowledge that growers have
gamed fr'om being involved in Hencove, pa AWM will be very valuable inithe event of Aunlstrategies
being developed for other pests and/or beneficials.

With the introduction of two gene cotton, themIPact of Hencove, PC on these cropsmay be reduced,

however, conventional cotton and glamorops will confuiueto be susceptible, andconsequently AWM
remainsrelevant-remember that Hencove, painanagementis aregionalproposition.

Summary

AWM has come along way in the four years since its inception. It is an exciting example of what a farming
community colachieve internis of changing attitude, 1,110wledge andpractice. The Amyle, cperience on the
Darling Downs has proven that research, working hand in hand with development extension, is an effective
modelfor themtroduction of new concepts into the farming community.

We stillhavesome way to go before we can be confidentthat AWM is Tenably achieving significant
reductions in theH. grunger@ population season after season. Further research to develop additional tools to

achieve population management of Hencove, pa, andpotentially other insect pestspecies, is ongoing.
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