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I. INTRODUCTION

1.7.

In their1999 guidelines for Integrated Pest Management(IPM), Robert Mensah and Lewis Wilson
describe IPM for cotton as 'a system that integrates all means of managing pest populations with
the aim of reducing insecticide use whilst maintaining profitability' (Mensah & Wilson, 1999).
Pragmatically, this has resulted in IPM being a method of encouraging beneficial insects to carry
out the part of the work that was formally undertaken by broad-spectrum pesticides, i. e. keeping
the damage to the crop from insect infestations down to acceptable levels. This process has
been made possible in part by the development of "narrow spectrum" or soft insecticides that are
very specific in which insects are targeted and the rise of the area wide management philosophy
in chemical use. Consequently, when a group of growers or consultants start talking about IPM,
the conversation tends to circle around how many soft sprays they were able to get away with,
beneficial activity and whether they had problems with "hard neighbours".

In other words, IPM is now a mainstream approach (some would say the only approach)to insect
management in cotton, and, as will be shown in this report, is being adopted by a larger
proportion of growers as time goes by. The philosophy is riot without its challenges: broad-
spectrum or hard sprays can be disruptive to an IPM strategy, sustained high pressure can wear
down the resolve of the crop managers to trust that the strategy will limit damage sufficiently,
while avoiding resistance building up to the newer soft chemistry means that "keeping soft" can
be a challenge.

Objectives of the Study
The aim of this report is to provide a picture of how IPM is working on the ground, by giving an
understanding of the thoughts of cotton growers and consultants in relation to IPM. Quantitative
and qualitative information is used to assist in this goal.

Of particular interest are the attitudes of growers to the individual components of a successful
IPM approach. Their commitment to Area Wide Management(AWM) Strategies and the barriers
they encounter are discussed in this report. Similarly, the role of beneficials and the recovery of
the plantfrom damage is considered. Agronomic Consultants are central to the implementation
of insect management strategies. This report aims to provide an overview of their experience and
impressions, and how management has changed overtime.

Introduction
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Data forthis report is drawn from a wide range of sources.

. Cotton Consultants Australia (CGA) conducts an annual survey of consultants that
canvasses quantitative and qualitative information at the end of each season.

. The survey data are supplemented by the annual focus group series, where consultants
bring one ortwo of their growers to a lunch or dinner, and topics of interest to the industry
are discussed in depth.

. Information is also gleaned from the round of Insect Resistance Management Meetings
(IRMS) that are conducted with consultants. This forum often finds a range of insect
management strategies being aired and discussed in full and frank terms.

. The first annual Grower Context Survey (GCS) was commissioned by Cotton Consultants
Australia Inc. in response to a need for detailed information aboutthe production base in
the Cotton Industry. Qualitative and quantitative information was collected in this survey
including demographic, situational(context) and atlitudinal data.

The response to these surveys and the data received can both be rated as being exceptionally
high. The annual survey of consultants consistently results in data covering between 75 to 80 per
cent of the annual production. Focus groups were held with consultants and growers from six

The CCA2003 IPM Report

Methods
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b rowerscoveringbetwee
o03. TheGCS""" re, onsesareoUtline'o2, andnjneValley'in' 2002and2002.2003. There p

19 and 20 per cen o
in tables 1-3 below.

Sampe2001 2002 TotalIng RRCGAConsultants 5000ConRR 100Con
3,829300 4923100
242311648 16892,261
446011770 132614252
524393091 293225847
588117204 292528615
307703850 440236617
112297407 15214534
35044275 7687711
27747952 528023681

32,7013865 2006615959
3036t

191578

Table I.

Central QLD
St George

Darling Downs
Macintyre

Gaydir
Namoi

Macquarie
Bourke
Emerald
Southe
Total

NSW

Table 2.

Bourke
Central Old
Darling Downs
Emerald
Gwydir
Macint

Macqu

Namoi

Sth NSW
St George/ Dir
Upper Namoi
Total

Ing
1500

8428

6520

14337

13689
'54/9

4428

3091

9643

2644

79697

Itants Sample200 -
ConRRBoll

oo
12/830
2830105
15/996
450894
284192
9060188
59101365
342863

82742
1042109

331822184

Con

o

5476

5559

7883

1085t
18092

3802

22905
7429

4444

1579

88020

Grower Context Survey

Ing
o

2315

1483

2646

3274

4792

887

9019

908

1401

523

27247

Table 3.

ftotal area forthe year
Average (hectares)
Stand. Dev (heata es)
Range low (hectares)
Ra ge High (hectares)

Ing RR
o

1060

1583

1252

3738

3796

5138

4634

2791

291

704

24986

GROWERSAND IPM

BCll RR
o

o

37

21

106

63

o

22

72

22

43

386

This section of the report uses information collected from growers in focus groups and from
responses to the GCS. CGA recognised that there was a need to understand how their growers
viewed a range of topics associated with cotton production. To facilitate this understanding, the
CCA conducted the first annual GCS in winter 2003. Grower addresses were received from

members of the CCA after they had received approval from their growers to supply addresses to
IRF Cotton Research. Addresses were received from 60 consultants who supplied 277
addresses for growers in total. The number of grower addresses supplied varied between I and
26 addresses per consultant. A mail survey was posted to the growers, complete with a reply
paid envelope. A reminder was posted five weeks later and the survey was closed for responses
six weeks after that time.

ReportstrUCtUre 2003inthe
oupsrunduring200 a dfromGCSandfOCUSgroUPSrU' ,i, ,, o11ectedfrO'

Datafr0'9 naiysiSoft"""" ThereportconCIUde"

summary of the findings.

Totals

10099
1,596
13416
22571
29676
19075
43855
14691

7027

4000

176005

Responses were received from 88 growers orjust less than 32 per cent of growers contacted.
The quality of responses was exceptionally high, with considerable thought being given to the
range of questions asked. A summary of results was sent to all growers who agreed to
participate in the survey, and to consultants who facilitated the collection of addresses from these
growers. Enquiries about the full range of results from the Grower Context Survey can be
directed to the Executive Officer of the CCA, an overview of the subjects canvassed can be found
in Appendix I.

The report divided the data into responses segmented by production zone. To provide anonymity
to respondents, three zones were developed:

I. Northern - Responses for Queensland,
2. Central- Responses for NSW above the Macquarie region,
3. Southern - Responses for NSW below the Upper Namoi, Namoi and Walgett regions.

200,102

77,517
19.2%

901

1,402
50

7300

2002/03

46,909
20.3%

545

830

o

4/26

Respondents were asked to indicate their year of birth, the year they started in the industry and
their highest education level. Respondents in the southern region were older on average,
however theirtime in the industry was similarto the other regions.

2.1. I. Age andExperience

Demographic Characteristics

Table 4.

No heri

Central

Southern

The CGA2003 IPM Repo

Average year of birth

Table 5.

Northern

Central

Southern

Average yearfirstinvolved in growing cotton

The CGA 2003 IPM Report

1962

1962

1955

1989

1985

1986
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2.1.2. Education

d to indicate their highes
ion in Figure I below.

CCAIPM Report Figure
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38%
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22%

389'

19%

19%

productionArea ,,, dbyth, croppingeryterPriSeS, ,,
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areas in the o

I\forthern

19%

4 o0

.YeartO orBelow
Some Tertiary Study

Production AreaTable 6. Northe n

2758
Average Total Hectares 1252
A era eTotallrrigation re

It%

Central

Table 7.

22 ,

Cotton Ha 2001/02
Winter Cereals Ha 200,102
Winter Oilseeds Ha 2001/02
Summer Cereals Ha 200,102
Summer Oilseeds Ha 2001/02
Other I Ha 200,102
Other2 Ha 2001/02

Cotton Ha 2002/03
Winter Cereals Ha 2002/03
Winter Oilseeds Ha 2002/03
Summer Cereals Ha 2002/03
Summer Oilseeds Ha2002/03
Other I Ha 2002/03
Other2 Ha2002/03

Finished High School
Finished Tertiary Study

History 2001-2003

h'tor forthesampleOf ar ,,,,,,,,, arelargeS

oilseed production on

Cropping History 20th-2003

Southern

Grower Att'tudes to IPM23

A range of attitudinal questions were included in the GCS to create an understanding of cotton
growers' thoughts on topics of interest. The survey sought to gather information across many
different aspects of cotton production; questions that relate directly to IPM were included but were
not necessarily the focus of the survey.

Figure 2 shows that IPM is generally well accepted as providing an economic benefit in the
Central and Northern regions but fewer respondents in the Southern area agreed with this
statement. Southern growers explained in Warren and Hillston focus groups that, due to the
shorter season in the Southern regions, the need to retain fruit as early as possible meant that
IPM was given less latitude to work. Contrasting this opinion, growers in central Queensland
believed the plant could compensate adequately if some damage was experienced early in the
season while beneficial numbers were building.

CCA IPM Report Figure 2.

IPM normally delivers economic benefitsacross our areas

Central
3768

2078

Northern

734.7

540.5

9.1

109.1

5.3

19.0

7.2

387.5

215.6

12.1

111.5

I . I

6.2

3.1

Central

I 166.1

648.6

6.8

156.8

55.4

33.9

9.6

779.6

553.8

2.5

122.3

9.2

24.0

5.1

Southern
2238

634

Southern

335.6

766.9

247.2

0.0

44.4

12.2

3.3

I12.6

881.4

337.2

26.7

0.0

88.9

24.4

The CGA2003

8%

Itv

IPM Report

o

11%

.Agree Neutral/Unsure Disagree

Commitment to using softer IPM chemistry was looked at in this statement, with the situation
where a neighbour"goes in hard" when a grower is pursuing a soft strategy. Clearly, more than a

hbrthern

The CCA 2003 IPM Report

67%

Central Southern
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when disruptive chemicas
dto continue with their so p

been used nearby.
CAIPM Report Figure 3.

'riotwor, hper^stingWi 'st
start u^rig diguptive c e

amfo

NeutrellUnsureAgree

the industry. The data for
participation in AWM9ro" ,dofopinionsre9ard"9 ,inrejationtoAWMS

considering h'section.
CCAIPM Report Figure

' ' It to be partof;I
WideManagementgrOP h benefits

find that the ha

43'fo

I. forthern

33'fo

Central

Disagree

Figure 5 demonstrates the attitude to innovation and risk that prevails in the industry. The data
shows that generally, the approach of growers is to make rapid assessments of technology and
adopt them in a timely manner. This characteristic is important in assessments of newer
chemistry and other innovative management approaches associated with IPM.

CCAIP Report Figure5.

If a new productlooks like being effective in our situation, we
will generally use It as soon as it is available.

Southern

66%

39'fo

northern

33'fo

16'fo

~__~4e

Agree

Central

Neutral/Unsure Disagree

Figure 6 reveals that the majority of growers in the sample did not regard soft products as being
an input into the farming system that would suffer reduced usage when economic pressure was
being experienced during the season. This confirms the commonly held view that soft products
are an important management tool and valued by growers at the current pricing levels.

CCA I M Report Figure 6.

When thingsare tighter than normal, Itry to limitthe use of
expensive soft inseclicidesthat promote beneficials.

Southern

biorthern

22%

Agree

Central

Neutral/Unsure

The CGA2003

Disagree

IPM Report

Southern

73%
69%

ribrlhern

The CGA 2003 IPM Report

56%

Agree

Central

NeutronUnsure Disagree

Southern
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24%

Offjoulties in following IPM Strategies
Growers were asked to put forward their opinions on following IPM strategies in the regional
focus groups. Their responses to the question, 'What can make it difficult to follow an IPM
strategy?' are listed in Table 8. Regional differences in responses were quite apparent. In the
Darling Downs, the farming system is a 'mosaic', i. e cotton is often interspersed across a district
with a wide variety of other summer and winter crops. This situation was reported by the growers
and consultants as having the potential to make a strategy difficult if, for example, neighbouring
maize crops were sprayed with products that disrupted IPM on cotton. This was also the case at
Emerald, where it was reported that environmental constraints make it harder to 'leave an
application for another check because the wind might shift and I wouldn't be able to spray for a
number of days'. This was the opposite of the average situation in the Macintyre and St George
regions. Growers there did have concerns about neighbours, but generally the cotton was not
near other crops and growers were able to follow IPM strategies withoutthe fear of being 'blown
out of the water' with a neighbour spraying disruptive chemicals.

What can make it difficultto follow an IPM strategy?

Disagree

Southern

18%

Table 8.

I. torthern

Macalister

Warra
Nei hbours; cost.
High insect pressure. Low cotton prices. High cost of soft selective
chemicals.

Disruptive chemicals used in district; cost of soft alternatives; effectiveness
of soft roducts.
Confidence to sta with it. Loss of beneficials due to drift of s re s.
Chan in environmental/economicconditions.
Low incidence of beneficials.
Extremee ressure-inidseason.

Availabilit of softchemist to conserve beneficials.
Weather; riot enou h soft chemicals.
Nori-conformi b nei hboursand Iar e amountof rain cro s.
Ex ensive chemicals and lack of credible data on IPM.

Risk; economics; methods being used by neighbours and their effect on my
cro s and effectiveness.
Nei hbour riotfollowin strate

Mirids.
Hi h ressure.
Mirids' Thri s' A hids and hi h Helinthis ressure
Insect ressure; nei hbours; weather.
Insect ressure' cost of soft chemicals.
Minds; nei hbours usin disru tivechemist tooearl
Spray activities of neighbour; cost of soft option chemicals; availability of
soft o tions.

Nei hbours notfollowin the same strate ; drift.Dalb
Nei hbours'lack of o tions in sta e 3.Darlin Downs
Non-beneficial insects.Dalb
Insects and nei hbours.Dalb
Uricoo erative nei hbours. Seasonal conditions.Darlin Downs
Ve fewchemicalsforsofta roach.Maclnt re
Seconda ests.Maclnt re

Maclnt relMun indi Chan esin estd namics i. e. unex ectedseconda ests.
Weather conditions; new roblems with an insect; resistance.Maclnt re

Having the right chemistry available when it is required; e. g. in the rightMaclntyre
sta e.

High insect pressure; low fruit loads; running out of time for crop toMaclntyre
roduce.

Seconda ests.
Limited choice of soft o tions allowed in the strate
Hard nei hbours.

Earl season hea H undiera ressure; a hids/mites earl sta e 11;

Dalby

Agree

Dalb
Dalb
Darlin Downs
Darlin Downs
Danin Downs
Dalb

Cecil Plains
Darlin Downs

Brigalow

Central

NeutralIUnsure Disagree

Southern

Chinchilla
Darlin Downs

Cecil Plains
Darlin Downs
Dalb
Dalb

Downs-Brookstead
Jimbour

The CGA2003 IPM Repo

aclnt re
Maclnt re

Maclnt re
Mun indi
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Table 9.

Cecil Plains
Macalister
Warra
Dalb
Dalb
Dalb

Daib
Darlin Downs
Darlin Downs
Dalb
Cecil Plains
Darlin Downs

Bri alow
Chinchilla

Darlin Downs
Cecil Plains
Jimbour Plan
Darlin Downs

Dalb
Dalb

Downs-Brookstead
Jimbour

Dalb
Darlin Downs
Daib
Dalb

Darlin Downs
MCInt re

MCInt relMun indi
MCInt re
MCInt re
MCInt re
MCInt re
MCInt re

MCInt re

Mungindi

AreaWideManageme t cupsare?
Hardto at o1n
Nei hbours ettin to ether andfixin astrate to ether.
Of benefit.
Good if like-minded.
Essential.
Good forthe eneralima e of the cotton indust
Useful strate
HeI ful-bi icture.

Useful.
Good.
A o0d idea.
Dod science.

Ve jin onant.

Not OSsible.
Good for IPM.
Essential.

Good.
Lar elPM rou s.

Good for insect control.
HeI ful.
Good if active.
Growers and consultants workin to ether forcro inaria ement.
A o0d i ea.

Good for IPM strate ies.
A1ri ht.
Good for IPM.
Workin well.
Im onantforlPM ro rain.

Useful.
Ve effective.
Im onantto share information.

Necessa IPM.
Excellent.
A necessit for IPM to work.
A ke to IPM.

Not very applicable to me as I am relatively isolated from other cotton
farms.
Vital to IP
Beneficial.

Beneficial.
Informative and interactive.

Beneficial.
Useful.
Ver informative.
Don't know - no ex erience.
Essential.
Worthwhile.

Useful.
Grou s of farmers followin the same.
Grou offamiersfollowin astrate

Good where strate ies are u held; hard to inaria e
Worthwhile.

A o0d idea, if all nei hbours are interested.
Variable in terms of usefulness.

Mun indi
St Geor e

St Geor e
St Geor e

Gw ir
Gw dir
Gw dir
Namoi

Lower Namoi
U erNamoi
N inoi
Lower Namoi
Lower Namoi
Lower Namoi

U erNamoi
Lower Namoi

Lower Namoi
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Table 10.

Cecil Plains
Macalister
Warra

Dalb

Dalby
Dalb

Downs - DaibDarnn
Darnn Downs
Darling Downs

" ests(egNPV)willbe." respecifictocertainpes
In the future, iris

VeryimPOrt"" oblempeStS.
d I by non-cotton growers.

V o0dinlPMan c
Used to protect beneficia

Goodtotake re I, exenSiVe-

The main insectic'
onventionaltechnology.
ensable- fromoverwhelmingthe

importanttOke'P' ' ,, , will have a place in
industry - organic an
industry. roblem insects.

fthe main wea ons a a
C nsidered normal practice.
Esse tial.

Good- 'tharmbeneficials.
Excellentbecause ,, jesonly.
Critical to IP o
Most important.

there will be more pro uc

Expensive.
Mo e widel used. to be monitored sobut will haveUsed more frequently
wontOCCUr. ertajnpeStS.
Goodinhjghpressurey eingi"

nimP the canbemorewi
Ve eneficial.
More available.
Es ential

but has a place.

in my experience.
More dominant in the mar
A management tool.

IP andsavingbeneficia
Even more useful.

Incr asinglyimpOrtant.
An importa t art of IP
Expensive and common.
Moeeadilyusedan p ,.
An important part of crop
A i portantpartoflPM.
useU sayith ove 11strategy.

Cecil Plains
Darling Downs
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Darling Downs
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Darling Downs
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Daiby
Darling Downs
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Dalby
Darling Downs

Maclntyre
Maclntyre
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Maclnt re
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Maclntyre
Maclntyre
Maclntyre
Mu gi of

Mungindi
St Geor e
St George
Gw dir
Gwydir
Gw dir
Namoi

Lower Namoi
Namoi

Nam I

Lower Namoi
Lower Namoi
Lower Namoi
Lower Namoi

2.4. I. Conclusion

This section presented information from focus groups with growers and data from the first annual
Grower Context Survey. This survey, conducted with the support of members from Cotton
Consultants Australia Inc. , has provided a unique insight into the thoughts of growers across a
range of topics, related to IPM and an overview of these are presented. In summary IPM was
seen to deliver economic benefits by a majority of growers with the exception of a small number
in the southern areas. Around 40 per cent of growers were prepared to persist with "soft
products" when nori-selective chemistry had been used nearby, and on a related issue, around a
quarter of all growers surveyed feltthat hassles associated with Area Wide Management groups
outweighed the benefits, less in the northern regions and more in the south.

Growers were canvassed about what can make it difficult to follow an IPM strategy. Typically, the
high cost of soft products, neighbours using disruptive chemistry, and product-fit problems were
mentioned. Variation was observed between regions, often relating to the type of farming
systems surrounding the cotton fields.

Problems associated with membership of Area Wide Management Groups were canvassed
showing that a range of issues were important. The single biggest factor centres on
communication methods and exasperation associated with a lack there of! Generally growers in
focus groups were keen to see them succeed and appeared to welcome the assistance of
consultants, industry personnel and chemical companies in getting growers together. The trade-
off between ownership/empowerment and actually getting together (with outside help) was
evident.

resistance

used.

notvery effective i co oV is not very effective i c

,_-~ 00

Selective insecticides were generally considered to be the way of the future, and while expensive
chemistry needed to be used prudently, maintenance of beneficials was considered to be
paremount by the majority of growers presentin the focus groups.

The CGA2003 IPM Report
The CCA2003 IPM Report Page 23



AN IPMTYPOLOGYOFGROWERS

Further analysis of the data from the GCS was undertaken to examine the differences between
growers based on their measured commitment to IPM principles. Figure 9 displays the questions
used to compile the "IPM Commitment Indicator". Scores were given as I for 'Totally Agree"
through to 5 for 'Totally Disagree". Scores were reversed for the second statement such that
someone who totally disagreed with the notion that it was not worth persisting with soft chemistry
was given a score of I and someone who totally agreed was given a score of 5.

The scores forthe two statements were summed and the frequency table of scores for growers
who answered both questions is presented in Figure 10. This figure shows the groupings of
growers based on these summed scores. Three classifications of growers were developed:

I. Committed IPM Grower

2. Strategic IPMGrower
3. Uricommitted or Non IPM Grower

(13) There are a range of views held by growers with respect to various trends and practices
that form current thinking in the industry today. Please give your opinion on the following
statements by indicating your level of agreement or disagreement.

Somewhat SomewhatNeitherTotally
disagreeagreeagree agree or

disagree

I=I

CCA IPM Report Figure 9.

Attitude Questions used to distinguish IPM Commitment Level

deliversnormallyIPM

economic benefits across our
areas.

It is riot worth persisting with
soft products once neighbours
start using disruptive chemistry.

The CGA2003 IPM Report

VaJ. ue Label

.

Corn, .^bed TP, , Growers

CCA IPM Report Figure to.

Frequency of summed scores for"IPM Questions"

.

F1

S^ra^eg, .c TP, , Grower

,

Uricoznn, .tted or Non LPD,

.

11.

Totally
disagree

Score

.

^

2.00

3.00

4.00

5.00

6.00

7.00

8 . 00

9.00

Frequency

.

The CCA2003 IPM Report

6
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1.4

6

3

I.
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3 . 6
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21. . 7

26.5
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7 . 2
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Figures 11 through 14 provide an overview of results for various situational or growing context
questions in the GCS, where differences between the IPM Commitment Groups were significantly
different . Figure 11 shows that marginalIy fewer strategic IPM users have water storages on
farm. Figure 12 shows a strong positive relationship between IPM and the industry's Best
Management Program (BMP).

CCAIP Report Figure It.
Has On Farm Water Storage

15%

Commited IPM Grower

**

Strategic IPM Grower

.Yes

21%

CCAIP Report Figure 12.

Has BMP Accreditation

Uricommited and Non

IPM Grower

Figure 13 and 14 show that marginalIy more Committed IPM Growers use six row equipment,
while less Strategic IPM growers have eight row equipment. While not presented here, the data
indicates that 11 per cent of Committed and 15 per cent of Strategic IPM growers have twelve
row equipment. Interesting Iy, all of the Uricommitted and Non IPM growers had 8 row equipment
only.

CCA IPM Report Figure 13.

Has Six Row Equipment

Commited IPM Grower

33%

Total

.No

' Test performed was the Pearson's Correlation Test yielding a Chi Square statistic- One Star(*) Indicates ,
significance of +/- 5%, two stars (**) Indicates a significance of +/. to%

Strategic IPM Grower

58%
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Yes

Uricommited and Nori
IPM Grower

79%

Commited IPM Grower

Total

No

90%

**

Strategic IPM Grower

Yes

The CGA2003 IPM Report

100%

Uricommited and Non

IPM Grower

CCA IPM Report Figure 14.

Has Eight Row Equipment

90%

20%

Commited IPM Grower

Total

Strategic IPM Grower

.Yes

The CCA 2003 IPM Report

1191,

Uricommited and Non

IPM Grower

Total
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Attitudinal statements were used to measure the thoughts of growers in relation to a range of
topics. Results forthose statements that had statisticalIy significant differences are presented in
Figures 15 through 21. Figures 15 and 16 outline the responses of growers to the two statements
used to build the IPM Commitment Indicator, hence they are highly significant. Figure 15 shows
that 78 per cent of growers agree that IPM delivers an economic benefit. Looking at the groups,
100 per cent of the committed IPM growers agree, 85 per cent of the Strategic and only halfthe
Uricommitted and Non IPM Growers.

CCA IPM Report Figure 15.
IPM normally delirers economic benefits across our areas

'5, ,

Commited IPM Grower

Neutral/Unsure Disaqree.Agree

Figure 16 shows the attitude of growers to the use of expensive selective insecticides when the
soft strategy has been compromised. The data show that 100 per cent of Committed IPM
growers will continue to use soft chemistry as opposed to the Strategic IPM Grower, where only
38 per cent agree. Four out of five Uricommitted and Non IPM growers disagree with the
statement, and would stop spraying soft products once disruptive chemistry had impacted on the
beneficial populations in their crops.

CCA IPM Report Figure 16
It is worth persisting with soft products once neighbours start using disruptire

chemistry.

17%

Strategic IPM Grower

33%

o

I700

Uricommited and Non

IPM Grower

As shown in Table 9, growers agree that area wide management is a worthwhile, if not an
essential activity for planning pest management strategies. Uricoordinated spraying of disruptive
chemistry in a district can make various soft options unworkable. Figure 17 shows that there is a
relationship between commitment to IPM and preparedness to put up with the hassles of being
involved.

**
CCA IPM Report igure 17.

Area Wide Management groups can be dimcult to be part o1;Itind that the hassles
outweigh the benefits.

Total

Commited IPM Grower

30%

33%

Page 28

Agree

Strategic IPM Grower

79%

79%

Uricommited and Nori

IPM Grower

37%

2100

Neutral/Unsure

Commited IPM Grower

IIcy,

50%

.Agree . Neutral/Unsure Disagree

Figure 18 shows that Committed IPM Growers are also more ready to acceptthat new Biotech
products will contribute to profit.

CCA IPM Report Figure 18.

I can see that the new Biotech products that are coining into the industry will make
me more profitable in the medium term.

20%

Total

Strategic IPM Grower

339',

Disagree

The CGA2003 IPM Report

29%

Uricomm ited and Nori
IPM Grower

52%

32%

219,

8%

Commited IPM Grower

Total

45%

.Agree

Strategic IPM Grower

29%

The CGA 2003 IPM Report

29%

12%

Uricommited and Nori
IPM Grower

. NeutraUUnsure

37%

Total

Disagree
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In keeping with the IPM philosophy, committed growers will riot limit the use of soft chemistry
when budgetary constraints are imposed. InterestingIy, only 17 per cent of all growers agreed
with the statement suggesting that soft chemistry is good value for money for at leastfour out of
five growers.

CCA IPM Report Figure 19.

When things are tighter than normal, Itry to limit the use of expensire soft
insecticides that promote beneficials.

100%

Commited IPM Grower

.Agree Disagree

Figure 20 shows that around one third of all growers make decisions in relation to weed
management withoutthe assistance of consultants. Less Committed IPM Growers were of this
opinion, while almost half of the Strategic IPM growers agreed.

CCA IPM Report Figure 20.

Generally I make decisions in relation to weed management without a lot of input
from my consultant.

62%

15%

Strategic IPM Grower

63%

179,

Uricommited and Nori
IPM Grower

NeutraVUnsure

71%

68%

The opinions outlined in Figure 21 confirm the attitudes to risk that can be characterised as being
evident in those producers who are committed IPM growers. 63 per cent of these growers are
prepared to accept that the benefits of new products and practices outweigh the risks of early
adoption compared to 38 per cent of uricommitted and nori IPM growers.

CCA IPM Report Figure 21.

Generally, the benefits of new products and practices outweigh the risks in trying
them in the field.

169'.

6

Total

Commited IPM Grower

43%

I300

.Agree
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Strategic IPM Grower

83%

21%

169',

Uricommited and Nori
IPM Grower

NeutraVUnsure

60%

10%

Commited IPM Grower

35%

.Agree Disagree

Figures 11 through 21 show how a range of situational and demographic factors were different
between the groups constructed in this section. Examination of figure 20 shows that from the
point of view of outside influences on decision making, Strategic growers are different to other
growers in that they use their consultant less in weed management decisions. Committed
growers use them considerably more. Table 11 will show that Committed IPM growers have
larger irrigation enterprises and more cotton on average than Strategic Growers, but does this
alone explain the expanded use of the consultant, or is it an artefact of their relationship on other
management aspects including IPM? The expanded role of the consultant on Committed
Growers'farms may be the reason whythese growers are prepared to acceptthe benefits of IPM,
however this cannot be shown categoricalIy here as a direct linkage was not investigated in the
survey.

Table 11 outlines the responses for supplementary variables covered in the GCS, grouped on
IPM orientation. This information demonstrates that there are differences between groups in
terms of their demographic and contextual situations; however this variation was not statisticalIy
significant for the sample across these variables. Examination of the table reveals that on
average IPM growers are more likely to have larger cropping and irrigation areas than strategic or
uricommitted growers.

The data also indicate that committed IPM growers have a larger area committed to cotton in both
the 2002 and 2003 seasons, less area in winter cereals in 2002 and larger areas in 2003 than
other types of growers. Little variation between groups was apparent in terms of reported
average cotton yield.

In terms of the sources of irrigation water, committed IPM growers were slightly above the
average for all growers with respect to their supply from regulated rivers. A higher proportion of
their water came from unregulated supply than other growers, and they had the lowest proportion
of water supply from ground water.

Total

Strategic IPM Grower

. Disagree

469',

The CCA2003 IPM Report

17%

23%

Uricommited and Nori

IPM Grower

. Neutral/Unsure

259',

Total
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A larger proportion of committed IPM growers applied chemicals using their own ground rigs (33
per cent) with around a quarter of both committed and uricommitted growers applying by ground
using contractors. The highest proportion of any group using air application were the
uricommitted growers where 55 percent of applications were by air.

Table 11.

Average Year of Birth

Average Year Firstlnvolved in Cotton

eans and Standard Dev'a ions for ariables with Continuous D to
Committed Strategic Uricommitted

IPMIPM IPM Grower
Grower Grower

1961 1962

(11)^ (9)
1988 1987

(8) (7)
3.00 2.64

(I ) (I )
4712 2485

(7427) (3014)
1978 1483

(2623) (2601)
1014 861

(1443) (1352)
403 429

(562) (708)
727 535

(1166) (808)
909 204

(1981) (292)
7.86 7.70

(2.0) (2.3)
7.23 7.22

(2.1 ) (2.6)
67% 63%

(37) (41)
17% 11%

(21)(34)
16% 22%

(22) (30)
33% 30%

(32) (29)
24% 19%

(26) (25)
44% 44%

(24) (25)

Average Education Level'

Total Hectares - Cropping Enterprises

Total Irrigation Area

Cotton Area 200,12002

Winter Cereals 200,1200

Cotton Area 2002/2003

Winter Cereals 2002/200

Cotton Yield 200,12002

Cotton Yield 2002/2003

Irrigation Water from Regulated
Streams or Rivers

Irrigation Water from Unregulated
St earns or Rivers

Irrigation Water from Ground Water

1958

(11)
1985

(8)
2.77

(I )
3187

(4054)
1378

(2250)
805

(1490)
1109

(1585)
422

(568)
501

(876)
7.63

(I .9)
7.74

(2.4)
66%

(39)
10%

(29)
20%

(30)
21%

(24)
25%

(25)
55%

(24)

Total

Spray Applications by Ground Rig
(using own equipment)

Spray Applications by Ground Rig
(using contractor)

Spray Applications by Air

1960

(9)
1986

(7)
2.75

(I )
3198

(4678)
1567

(2487)
879

(1398)
619

(1054)
545

(843)
451

(1093)
7.71

(2.1)
7.36

(2.4)
64%

(39)
I 29'0

(26)
209',

(28)
27

(28)
21%

(24)
47%

(24)

In the previous section, growers were segmented on the basis of their commitment to IPM and
the difference between these groups across a range of variables was examined. To create a
deeper understanding of the typologies developed and their relationship with the contextual and
demographic situations, discriminant analyses (Tabachnik and Fide11, 1989) was conducted.

The overall statistical significance of the analysis is summarised in table 12. An examination of
this table reveals that two statisticalIy significant discriminantfunctions were identified. These two
functions accounted for approximately 99 per cent of the variance in the data. The nature of
these two functions can be interpreted by reference to table 13. This table contains the
correlations between each of the discriminant functions and the individual variables used in the
analysis.

DemographicandContextuallnf/uences on IPM

Standard deviations reported in brackets directly below each average figure.
I=YearlO or Below, 2=Finished High School, 3=Some Tertiary study, 4=Finished Tertiary Study
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Table 12.

Eigenvalue
V riance (9. )
Canonical Correlation
Wilts'lambda

Chi-square
Probability

Canonical DISCnminant Functions

Function One
1.15

68.07

0.73

0.3

78.25

o

Table 13.

BMP Accreditation

Area Wi e Management groups can be difficult to be part of;Ifind that the
hassles o Mei h the benefits

I can see that the new Biotech products that are coining into the industry will
make me more rofitable in the medium term

Generally, the benefits of new products and practices outweigh the risks in
tr in them in the field

Year of Birth

Six Row E ui merit

Generally I make decisions in relation to weed management without a lot of
inputfrom in consultant

When things are tighter than normal, Itry to limitthe use of expensive soft
insecticides that romote beneficials

Eight Row Equipment

Ifind that when we spray HeIicoverpa, speed of action is what! need from
the roducts Iuse

On Farm Water Storage

Using residual chemicals on HeIicoverpa normally delivers the greatest
benefits on this farm

Pooled Within Group Correlations

The CGA2003 IPM Report

Function Two
0.54

31.93

0.59

1.6

28.22

0.02

Function I

0.31

0.29

The CCA 2003 IPM Report

Function 2

0.02

-0.25

0.27

0.26

-0.22

0.21

-0.22

-0.21

0.52

-0.38

-0.21

0.37

-0.32

0.28

-0.22
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-Residual chemistry good for HeIicoverpa
-Benefits of AWMs outweigh the hassles
-More likely to use consultantfor weeds
-Will continue with soft chemistry when disruptive
has been sprayed

Uricommitted and
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-Risks of new products outweigh benefits.
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3.7. I. Conclusion

In this section, data from the Grower Context Survey were used to develop groups of growers
that described their commitment to the IPM philosophy of growing cotton. Responses to
whether growers felt that IPM delivered an economic benefit and the value of soft products
when disruptive chemistry had been used nearby were used to construct three groupings;
Committed, Strategic and Uricommitted or Non IPM growers. These different t pes of
growers were then contrasted across a range of questions from the survey to look for
variation in the responses.

StatisticalIy significantly differences were observed across 11 demographic and contextual
variables. The strongest relationship was evident in relation to BMP accreditation,
acceptance of new biotech solutions and risk associated with new products and the scope of
use of consultants in management. An argument for considering the role of the consultant in
positively influencing perceptions of IPM was putforward in this section.

Using discriminant analysis, a deeper understanding of the typologies developed was sought.
This analysis showed that considerable statistical weight can be placed on the relationshi
between BMP accreditation and the expanded role of the consultant in positively influencing
commitment to IPM principles. There were a range of other variables correlated with group
membership, these generally supported the IPM philosophy.

CONSULTANTSAND IPM

IPM continues to be the central methodology and strategy that is used to drive the decisions
on chemical selection and crop management by an increasing number of growers.
Consultants estimated that 50 per cent of the growers that they consult to were managing
theirfarms using IPM principles. This was confirmed independently when growers were
asked in the focus group questionnaire to list the three most important things to consider
when making a decision on an insecticide application. In response, 56 per cent mentioned
IPM as one of the top three reasons. Table 15 presents the data for the percentage of
consultants who followed IPM for 2000-2001 and 2001-2002 and, as described above, forthe
2002-2003 season the reported percentages are based on consultants' estimates of their
growers.
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Table 15.

Yes, totally
Most of the time

Some of the time

Estimate of Growers Following IPM Guidelines
2001-20022000-2001

12% 38%

70% 62%

18% o%

Consistent with the resultforthe 2000-2001 season (78%), management of resistance was
the reason rated as being highly important by 69 per cent of respondents forthe 2002-2003
season (Figure 23). The other reason consultants rated highly in 2002-2003 was the
maintenance of beneficials (60^^), up from 54 per cent in last year's results.

CCA IPM Report Figure 23.

Rating of the importance for following IPM for each slated reason - 2001- 2002

The CCA2003 IPM Report

6%

2002-2003

50%

42%

8%

499'.

o

17%

Reducing cost (Ie fewer
sprays)

6%

. Highly Important

The CCA 2003 IPM Report

40%

Managing resistance

14%

Maintain beneficials

Important

51%

Reduce chemical loading in
the environment

Somewhat Important
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Rating of the importance for following IPM for each slated reason - 2002 - 2003

CCA IPM Report Figure 2

8%

42%

3%
O%

28%

.

Reducing cost(iefewer Managing resistance
sprays)

. Highly Important

The importance of suggested reasons for following IPM guidelines during the 2002-2003
season can be observed. In order of importance, resistance, beneficials and reducing cost
are all rated above reducing chemical in the environment, when the ratings are weighted and
tabulated in aggregate. Comments forthis question are presented in Table 16. A pertinent
comment from a Gwydir Valley consultant touches on the practicalities of following any
strategy, as was often re-inforced in the focus groups:

IPM allows us to getthe bestgross margin through managing costs andyield. Anthe other benefits are
very important (environment, beneficial insects, resistance, etc), however it is difficult to be
environmentally conscious when your bank balance is in the red. That is why gross margin is so
important.

6%

340.

Important

Table 17 highlights the aspects of IPM that consultants find most difficult to rationalise or deal
with in practical terms. These include periods of sustained pressure, uncooperative growers,
secondary pests, mounting costs of continuing soft sprays, "hard spray' strategies on
neighbouring farms and IRMS restrictions.

Responses to the question "Area Wide Management Groups Are. ....? can be found in Table
18. Generally, the responses are positive in terms of what consultants want to see from the
groups. In practice, the discussion in focus groups suggests that indeed there are general
improvements in the functionality of some AWMs but there is still plenty of room for
improvement. A range of the comments on problems with IPM listed in Table 17 are issues
that can be addressed by AWMs when they are all encompassing and functioning well in
terms of mid-season communication. Improvements to all aspects of AWMs are being strived
for by growers. Consultants expressed the need forthe groups to belong to and empower
growers themselves. Hence a number of consultants tend to let the workings of AWMs
dictate the level of their involvement. In other words, some consultants will contribute when
asked to by the AWM, sitting back at other times so as not to be seen to dominate the groups.
Consultant members of other AWM groups were very much hands on in theirrelationship with
growers, and feltthatthey were the main driver of outcomes.

20%

Maintain beneficials

Somewhat Important

54%

Reduce chemical loading in
the environment

Table 16.

Capricorn

Capricorn

Darling
Downs

Darling
Downs

Darling
Downs

Not Important

Can you rate the importance of reasons for following IPM.

We follow IPM where possible. However, this is dependent on HeIicoverpa
levels.

IPM is needed to economicalIy produce an environmentally sustainable result
for now and in the future.

To be profitable and sustainable.

Reducing costs and maintaining beneficial insects are within season objectives,
whilstmana in resistance is an overhan in rincileforthe 10n term.

IPM can fall apart if you receive sustained moderate to high pest pressure. New
products are more selective than the 'old' chemicals but do reduce beneficil
numbers if used re ularl and alternativeI as stated in the IRMS .

It is alllPM by degrees, depending on pest pressure.

IPM has been seen to work reasonably wellin the Macintyre Valley overthe last
few years. What needs to be established now is the question:"Is it returning
more money to the grower (i. e. better gross margin) or is it just lowering
pesticide use"? When you compare the Gwydir Valley to the Macintyre the
yields in the Gwydir appearto eclipse the acintyre, however there are better
returns available to the grower in the Gwydir for employing intensive chemical
use.

Also, what will happen when, and if, we find ourselves in the high-pressure
insect infestations of several years ago? Will IPM still be financially viable
compared to more conventional methods of control? Also how effective will
Bollgard 11 be if there is no food source for predators because all HeIicoverpa
have died.

IPM allows us to getthe best gross margin through managing costs and yield.
All the other benefits are very important (environment, beneficial insects,
resistance, etc), however it is difficult to be environmentally conscious when
our bank balance is in the red. That is wh ross mar in is so jin onant.

IPM does riot necessarily reduce costs; it only gives the potential to use fewer
s ra s. The chemicals involved are ve ex ensive.

IPM is here to stay in this area regardless of high- or low-pressure years, price
of cotton etc. Once you have farmed this way there is just no going back to the
conventional wa s.

IPM is the basis of est management on all in farms
Sustainability of the cotton industry and improving image of the industry
amon st communities.

Ensuring that resistance is reduced to ensure that HeIicoverpa do riot limit
cotton ields.

Reducing costs is the primary driver in adoption of IPM.
Maintaining IPM is crucial in our cropping system to gain the most out of our
s re s and to minimise an chance of develo in chemical-resistantinsects.

Maintenance of beneficials is the number one priority when selecting 'soft'
option, and then other benefits will hopefully follow; i. e. decreased costs;
resistance inaria ement and less chemical loadin of the environment.

Due to the high cost of most beneficial friendly chemicals & hence those
favoured in IPM programs, I do not believe that reduced cost is a result of IPM
practices, however reduced sprays may well be a very environmentally positive
result.

Growers do riot always appreciate IPM orits benefits.
I. P. M costs more, but growers understand that they have no choice, they
farmers can't'ust sta on the chemical treadmill.
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What can make it dimeu ttoto low an IPM strate

Differing neighbour strategies. Resistance and application problems.
Lack of refugia.

Brookstead/Chinchilla Lackofsoftchemist for secondar insects.

I. Ifthe pressure is constant, prolonged and high.Darling Downs
2. If environment/weather conditions are notfavouring softer options.
3. If other growers/consultants are having difficulties and need to
use more broad s ectrum insecticides.

Insect pressure and lack of beneficials riot having reason cost
o tionsfo suckin estcontrol.

Very high pressure; high secondary pest pressure; suck up tools.
Hi h ressure, high cost of soft products, loss of beneficials.
Continual heary pressure lowering its effect of the softer options.
The expense of the softer options in a continually heavy pressure

eriod.

Hea seconda pestswith nosoftoptions.
If a grower decides they wish to use cheaper chemistry which is often
harder on beneficials.

Pests which are not allowed form the IPMs, ie tip worm or excessive
sucking insect pressure which cannot be controlled by softer options.
Also rower attitudes.

Secondary pests, staying within the IPMs in very sensitive areas.
Rotatio of roducts in sensitive areas (rivers, towns, houses).
Continual aphid pressure, tipworm, expense.
Cost of sprays already applied to that field in the season, if a number
of pests are being tar eted, if pressure is high and spray turn-around
is uick.

Neighbours and their spray uses, He10this pressure, secondary pest
ressure.

Whe you get to restrictions on 2 consecutive chemical uses. When
you find that neighbours have used harsh chemicals when you are
stillt in tosta soft.

Neighbours, inflexible IRMS, secondary pests.
Grower pa icipation.
Cost of control- pressure from growers. Nothing else.
Lack of soft chemical options. Lack of Area Wide ariagement
su on. Lackof rowerssu ort.
The IRMS

No water- roduct riot available.

Sucking pests early season - very high Helinthis pressure - outside
use of broads ectrum chemist

High insect pressure.
Lack of predators, lack of soft option sprays, pressure to reduce
costs in a heavy insect year by growers, effects from off-farm
insecticide use nei hbours , climatic conditions.
Cost, rotation optio s, tar at pest.
Cost, grower requirements, beneficial numbers.
WHP (pa icularly a hicides late season). Growers concerns (cost).
Lateseason hi h ressure.

The strategy has become too inflexible. Application timing because
of drift, weather, not bein able to et backthe followin da .
Less than satisfactory spray results, mixed population of sucking and
chewi insects rower irisecurit.

Nothing.
High consistent egg p essure, orlow pressure allowing range of grub
sizes to be resent. Also relativeI low redatornumbers.

Table 17.

Brookstead

Darling Downs

Darling Downs
Darling Downs
Darling Downs

Darli g Downs
Darling Downs

Darling Downs -
Dal y

Gwydir
Gw dir

Gwydir
Gwydir

Gwydir

Gwydir

Gwydir
Maclntyre Valle
Maclntyre Valley
Maclntyre Valley

Maclntyre Valley
Macl t re Valley
Maclntyre Valley

Mun indi

Lower Namoi

Lower Namoi

Lower Namoi

Namoi

Namoi

Table 18.

Brookstead

Brookstead/Chinchilla

Darling Downs

Darling Downs
Darling Downs
Darling Downs
Darling Downs
Darling Downs
Darlin Downs

Darling Downs
Gwy ir
Gwydir
Gwydir
Gwydir
G dir

Gwydir
Gw dir

Gwydir
Maclntyre Valle
Maclntyre Valley
Maclntyre Valley

Maclntyre Valley
Maclntyre Valley
Mungindi
Lower Namoi

Lower Namoi

Lower Namoi

Namoi

Namoi

Upper Namoi
Dirranbandi

St George
St
Geor e/Dirranbandi

Upper Namoi

St George
St
Geor e/Dir ribandi

Area Wi e Management Groups Are?
Essential for communication of IP ideas.

Very beneficial to IPM.
Very useful in creating a large acreage that is doing the same
activities.

Useful in helping to keep to the strategy.
Growin .

Useful for helping share knowledge.
Ve useful.

A greatforum and support
Useful.

Useful.

Groups of growers.
Groups of growers in an area.
Useful.

Good for local communication.

Underutilised.

Very important.
Good val e.

Very helpful if well driven by growers.
All about communication.

Important to run IPM systems.
Fundamental to giving growers controlin the decision making

rocess.

Worthwhile.

Essential in an IPM system.
A good tool.
Good for communication and more are developing.
A useful communication tool.

Increasing.
To be encouraged.
Good buttoo bi and need a driver in each roup.
Useful but need more intensity.
Confined to our farm 14000 ha

Thought-provoking.
Useful.

Page 40 The CGA2003 IPM Report

Consultants commented on the future of selective insecticides like NPVs. The comments

listed in Table 19 suggest that they will continue to be very important in future management
strategies. They fit wellinto an IPM scenario and, as the industry has become more
experienced in their use, their position in the annual spray program continues to solidify.

Table 19.
be?

Brookstead

Brookstead/Chinchilla

Darling Downs
Darling Downs
Darling Downs
Darling Downs

In the future, insecticides that are specific to certain pests (eg NPV) will

Able to be used with more understanding and hence more will be
used.

Very useful.
Hopefully developed to help us maintain an IPM programme.
More in demand ifthey do the job and are a reasonable cost.
Used when suitable.

Useful.
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Darling Downs
Darling Downs

Darling Downs
Darling Downs -
Dalb

Gwydir
Gw dir

Gwydir

Increasingly required.
Important to the overall st ate y but must remain compatible with
other roducts and ricedforthe estitremoves.
Easier to control.

More widely used and more useful in our management programs.

Very importantif have low effect on beneficials.
I onant.

Useful depending on efficacy and % availability of Bollgard 11. Useful
in other cro s - non cotton.

A reathelpini rovin IPM.
Still used as they are now.
Ve useful a d PIa a ina'orrole in IPM and spra ing in eneral.
Dearer, more specific and more difficult to always get to work.
Handy but riot essential. Depends o Boll ard 11 uptake.
Very important and likely to be expensive.
Our prima products.
Important and most likely more expensive so cotton growers will

row corn, etc.
Considered the norm.

Valuable, however Ifind it difficult to believe companies will continue
todevelo them with onI to ears atent.
Useful.

More importantfor maintaining IPM and resistance breakers.
Use more readil providing they are economical.
More and more in demand.

o e jin onant but you will have to understand what conditions they
will wo k i which can be difficult if ou are riot on site.
More important to maintain a desired program.
No more useful than the are now.
Not dominant.

An important toolthat hopefully may be more effective and readily
available.

Gw dir

Gwydir
Gw dir

Gwydir
G dir

Maclntyre Valley
Maclnt re Valle

Maclntyre Valley

Maclnt re Valle

Mungindi

Lower Namoi
Lower Namoi
Lower Namoi
Namoi

Namoi

Upper Namoi
Dir anbandi

St George
St
Geor e/Dirranba of

Beneficial insects were rated by respondents fortheir usefulness. The results are displayed
in Figure 24. To assist in interpreting the data, the relative percentages for each insect were
multiplied by a factor and summed to reveal an ordered list of beneficials that reflect the
highest aggregate score across e crierIa.

Assassin Bugs. Comments are provided in Table 20.
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rat'rigs of the usefulness of beneficialCommentsTable 20. on

redators/ aresites for est inaria ementin cotton.
More research and more specialised checking methods need to be looked atDarling
when determining the benefits and usefulness of beneficials. ConsultantsDowns

know there are beneficials present, but do they know what actual numbers
are in the crop and if these numbers present are enough to hold off
spraying? Do they know when certain species are in the crop, how long they
stay there for and if they are breeding up in the crop, flying in and out allthe
time?

It would be more useful if we knew how much they would like to at rather
than 'ust whatthe like to eat.
There are at least 7 different spiders in our cotton fields all doing different
obs.

Microplitis wasps also very useful late season. The above rati gs are a
co binationof re ato efficienc and roliferation.
We don't tend to see inari bu s as redators in the field.
It is hard to deter ine the a ount of wo k the beneficials are doin for ou.
Predatory beetles and lacewings are often the most abundant and provide
the most effective and reliable control.
Allare jin ortant butva with the est.

I believe all predators play a very important roll in any IPM program.
Abundance of beneficials and predatory insects is different during the
different crop stages and they can be largely influenced by nonselective
chemicals and climatic conditions.
All are useful in good nu bers and for cont o1 on secondary pests. They are
riot hi hl useful o their own or withoutthe use of IPM
Our rating of usefulness is almost directly related to the abundance of the
particular insect in our cotton fields, e. g. the more abundant they are the
more useful ou thinkthe are.
Ithink it comes down to a resilience thing. The more resilient predators are
the better because the are in the hi hest numbers.
All predators are useful. However, there have been very few Big Eyed Bugs,
Lacewings and Shield Bugs around for me to be able to rate their usefulness.
The Assassin Bug is also low in numbers but is known forts effectiveness.
It is very hard to assess what predators are actually doing the bulk of the job.
It is very easy to find some redators in the crop and I guess attribute the
work to th in.

Do not have Assassin Bugs in this area.

I have o Iy commented on the p edators I am familiar with in the field.

Darling
Downs

Darling
Downs

Gwydir

Macint re
Macint re

Macintyre

Macint re

Macintyre

Macintyre

Macintyre

Namoi

Namoi

Namoi

Southern
NSW

St George/
Dir anbandi

Consultants were asked to consider the effectiveness of IPM for Growers and Consultants.
Their comments are listed in Table 21 and Table 22. In a general sense, notwithstanding the
criticisms of the costs of soft chemistry, some of the practicalities of fitting in with periods of
sustained high pressure, and difficulties with the IRMS from time to time, the comments are
very supportive.

The methods and practices associated with good outcomes are however not delivered without
a fair amount of effort on the part of the consultant and the grower. Typically, an IPM
program can be technicalIy difficult to implement and requires more work in scouting checking
and re-checking to be sure that the beneficial balance is adequate to sustain the crop.
Similarly gaining the confidence of the grower to wait and then spend a larger amount per
spray can be difficult. In times of high pressure, consultants reported that growers can get
very nervous, and forthose clients who are less confident in the approach, "feelgood sprays
are still being applied from time-to-time when the grower insists on action.

IPMEifectivenessandOutoomes

Table 21.
for Growers

Capricorn

When you consider IPM personal y, how effective do you believe it can be

Quite effective. Better in an area where it's more isolated, but not in a valley
situation and when ou are inaria in a est such as whitefl.
ModerateI effective.
Ve effective and relevant on mixed farms es eciall.

IPM is an extremely broad term and is viewed by different people as different
things. I believe it to be the only possible way to economicalIy manage the crop
pests in the present, while searching for improved pest management strategies
to allow sustainable cro roduction in the future.

Capricorn In tandem with emerging technology such as Boilgard 11, it has the potential to be
ve effective.

Quite effective - can minimise costs by maintaining beneficials and reducingCapricorn
s ra numbers

Darling Downs I believe that it can be very cost effective for growers to follow an Intense IPM
strategy in cotton growing. However, the grower must have a good
understanding of what is to be expected, and what the potential limitations of
IPM are. It is importantfor growers to understand that the major limitation of IPM
is a lack of knowledge of beneficials, their effectiveness, and secondary pest
thresholds and damage potentials especially. If a grower can appreciate this and
work through the decision making process with his consultant, only then can IPM
work to the best of its abilit .

Darling Downs Very effective. It does take more understanding and discussion than otherwise,
butthis improved understanding has increased growers overall management of
the farm. We also see benefits of the softer approach overflowing into other
areas and cro s on the farm.

Darling Downs Very effective. The problem will continue to be our research knowledge riot being
able to keep up with the different scenarios we are faced with every year. Initial
indications are, however, that we can reduce resistance and can lower our
overallHelicover a est ressure.

Darling Downs Good under low to moderate pest pressure, where frequency of sprays is
reduced and intervals between sprays are lengthy. Otherwise the chemical bill
climbs re ich andcotton rowin is n0 10n ereconomical.

Darling Downs Great if you can avoid using broad-spectrum chemicals, but it is a case of
spending more early in the hope of saving more later. Can be beneficial short
and 10n term for rowers. Thewa to go but ina cost more.

Darling Downs 50% of growers are aware of the effectiveness of IPM, and 509', either aren't
aware, or are riot educated to its potential. It is effective in allowing growers to
save mone , controlresistance, and benefits the environment.
Ve effective but can be seasonalde endin on est s eatrum forthatseason.
Effectivenesswillbe au edon ieldand rofit.
Ve effective because of the cost savin s and min the environment

Being a Farm Agronomist, I'm speaking as a Grower and a Consultant.
Generally speaking, the variety of pests is low along with the abundance of
beneficials being low as well. That's not to say they are not there, but
unfortunately the numbers are high enough to prevent sprays. But early in the
season, we take them into account when we do spray by using the new
technologies that are available to us. Ithink the beneficials do have some impact
on the est o ulations in the field.

Economics now need to be investi ated.

Can be very effective when enough information is held by the grower to be able
to understand and make decisions regarding the dynamic nature of pest
management. When there is riot enough information available to the grower i. e.
o0rscoutin records, then followin an IPM ro rain can beve difficult.

Can be a ne ative .i. e. net return OSsible is reduced.

It can be a very effective tool when it is used on an area wide system. There is
no use if a grower follows IPM when the neighbours don't. The use of beneficials
as an effective way of handling insects can be enhanced when IPM is
a roached on a wider ers ective. Ibelieve it ives ou a better effectiveness

Ca ricorn
Ca ricorn

Capricorn
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Gw dir
Gw dir

Gw dir

Gwydir

Gw dir

Gwydir

Gw ir

Gwydir
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Gwydir

Gwydir

Gwydir

with your chemical application especially when broad spectrum insecticides are
rotated with selective ones.
It looks to have made insecticide control no longer a big variable cost in the
productio unit. I am riot sure how effective it can be, but if you look at where the
industry was in 1998-99 season with 20 sprays to now only 4, you would expect
that in another4 ears rowe s will onI be s re in once ortwice a seaso .

IPM has the ability to relieve some of the stress associated with drift issues etc.
that rowers have to take into consideration.
The idea of IPM is to reduce the chance of resistance building up and to prolong
the life of the chemistry we ow have. The benefit of this to the grower can be
measured in how much he ultimately saves by using less spray, even though
the ina costmore individualI.
IPM is effective in lower pressure years, butthe cost of the chemical limits many
rowers desire to run with a coin lete IPM ro rain.

Ve
It will enerate the hi hest ross mar in for rowers of an estcontrols stern.
Ve effective ifareawide is stron I ado ted.
Ve
his hi hl effective.

IPM can be very effective in reducing the overall number of sprays and thus the
costof rowin thecro .
I believe that it can be ve effective if we look at it as a 10n term oal.
It can reduce the number of s re s and reduce cost of est control.

Very effective: for the coin unity, for the environment, for yield, for resistance,
for sustainabilit forthe indust

It can mean a lot for growers in terms of dollars spent on chemicals; the
management of resistance levels especially SP's; reducing the amount of
"spraying"in terms of the environment and the local community. Removing the
total reliance on chemicals to achieve the end result.
Conservation of beneficials can be quite valuable in reduci g HeIicove pa
darna eandlimitin seconda estnum ers.

IPM for HeIicoverpa management is effective and achievable. I'm concerned with
achievin IPMforseconda ests.

Can reduce the frequency of sprays. When we have to spray, beneficials are
present to help insect controlin conjunction with the insecticide used. Hence a
reduction in rowin costs.

I believe it can be very effective in controlling pests and reducing both costs and
ne ative jin act on the environment.

Very effective. A steep learning curve with much uncertainty for many growers,
but ex erie ceis roduci evenbetterresults.

Allows growers to see better results from a spray application by minimising the
risk of resistance.

Effective in a favourable season where HeIi numbers are low, conditions are dry
and the beneficial populations flocks to cotton crops. Warm weather allows
compensation. These things need to happen to benefit growers in the
Macquarie. The introduction of Bollgard (>40%) will mean growers can adopt an
IPM ro re 'this Ibelieve will benefit rowers enormousl.

It can be effective in managing all above listed issues & maintaining Growers
'Right to Farm'in the current'Green is Best' o1itical environment.
EventualI it will betotall effective.
The lasttwo seasons have opened the eyes of consultants and growers to the
potential IPM offers. As more growers are convinced of this potential, a total area
wide involvement can be achieved, possibly resulting in a chemical usage,
similar to the season 'ust ex erienced, ever season.
I have seen IPM work very wellin our unsprayed cotton, whilst I believe the
success of IPM is determined by the level of beneficials and more importantly
the species of beneficials present within the c op. Whilst working in QLD I saw
30 eggs/in reduced to 2eggs/in by trigogramma. In the Namoi valley I don't
believe we have the diversity of beneficials to obtain the success achieved in
QLD howeve the use of selective chemist and nunurin of be eficil

Gwydir

Macint re

Macint re
Macint e
Macint re
Macint re

Macintyre

Macint re
Macint re

Macintyre

Macquarie

Macquarie

Macquarie

Macquarie

Macquarie

Macquarie

Macquarie

Macquarie

Namoi

Nam i
Namoi

Namoi
Namoi

Namoi

Namoi

o ulations has a Iar e effect on the overall ield and insecticide use.
Ve

It can be a great toolif the process is followed right the start, maintaining and
buildin the correctinfrastructuretogrow cro from.
In a heary insect year riot effective enough, saves costs in an average season.
A lot of hidden costs like organising sprays etc then get loaded into the checking
costs. It depends also on the area you are in or region, to maintain beneficials
because overtime the will start to be maintained in our area.

For growers it can help break the resistance cycle and extend the time between
sprays which can lead to fewer applications of chemicals. Also using softer
chemicals rovides a safer workin environment for em 10 ees on the farm.

Effective as can reduce costs and no. of sprays, therefore reduce workload and
10 istics.

Extremely.

IPM is generally effective if the sprays are timely. With the shorter day degrees
and with high HeIicoverpa pressure in the south, it is important to choose a
insecticidethatis effective uickl to limit Iantdama e.

Very effective if used by other growers in an area, i. e. all crop producers forthat
season.

IPM can produce a more economical and environmentally sustainable form of
cotton roduction.

Very effective, particularly in a light pressure year as we've just had

Very effective, and it doesn't require neighbours to follow IPM programmes, but
is effective as 10n as s re drift is inaria ed.

IPM has the ability to reduce growers' costs and in turn gain a greater profit
depending on the region. Ithink IP could be of great benefitto the grower ifthe
valle ornei hbourin rowersaretakin similara roach.

IPM can be a very effective toolfor growers, especially those in environmentally
sensitive areas. The use of soft options & cultural practices to reduce the need
for harder chemistry is becoming more effective, as the tools & the ability to use
them improves. Growers are award of the economics involved, & need to
balance the effectiveness with the economics in order to achieve best results.
Ve effective.

Fair- roblems and cost ettin usual. Back under control.
Ve

Other

Southern
NSW

So them
NSW
Southern
NSW
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Southern
NSW

St George/
Dirranbandi

St George/
Dimnbandi

St George/
Dirranbandi

St George/
Dirranbandi

Upper Namoi

Up er Namoi
U erNamoi

U erNamoi
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T ble 22. When you consider IPM personally, how effective do you believe it can be?
For Consultants?

Kee s rowers happ , maintains resistance management.Ca ricorn

Capricorn Effective ifimplemented on an area wise basis.
Capricorn An excellenttool, I have some minor doubts on how the systems would stack up

in a heav ressure earlike 1998/1999.

Capricorn Despite the obvious extra effort required presently, I am certain in a few years
when Bollgard 11is fully implemented and we are spending less time looking for
grubs, and can focus on these new ideas, it will be more effective and less time
consumin than everbefore

Quite effective. Maintains a better balance in the crop by reducing disruptive
in utsand reservin beneficials. Reduces costsb reducin s re numbers.

For Consultants, IPM can help not only produce a potentially more cost effective
crop, through reduced spraying, but a more environmentally friendly crop through
reduced loading of the environment. It can also provide for good relationship
building with clients through decision-making and cooperative experimentation. It
is also importantfor consultants to recognise the limitations of knowledge on IPM,
especially in relation to secondary pests, and the effectiveness of beneficial
insects.

Ifeelit can be ve effective, and so far we have seen it work butthe have riot

Capricorn
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been big insect years so who knows what will happen then. It is safe to say that
the consultants are a lot more comfortable with it now than they were a few years
back.

Very effective but more work.

Ve effective in the management of the pest complex. There are still a few gaps
in the selective product range and some very expensive new products, that are
hard to find a place form a short water year, but we have come a long way in the
ri ht direction.

Consultants need to be wary of the lack of support currently available about IPM.
More time and mone will be re uired to do the 'ob effectiveI.

Seems to be very effective in seasons where the pressure generally is low. We
haven'treall tested it underhi h i sect ressure.

Can be very effective in low-pressure years,

Good under low to moderate pressure. It is quite effective. No difference in yield,
ualit ormaturit .

More rewarding but more work forthe same money.

Will depend on the season but in most cases it will be highly effective.

For BT cotton it is extremely effective (must be practiced).
20 % of years; high pressure;less beneficial.
60% of years; moderate pressure; can reduce cost but big benefit is
environmental.

20% of years;low-pressure; extremely high benefit.
This a lies to Conventional- and In ard-cotton to a lesser de ree

Very effective, buys ti e and spreads out chemical applicatio s, reduces
chemicals in the envi on ent.

To have an agreement with the grower, to maybe allow higher levels of damage
with sustainable ields.

May e a little more work in the way of monitoring but well worth it because of the
results.

I personally believe that IPM can be very effective.
The extra time spent in the crop increases workload; this might need to be taken
i to accountfortrue ross ar iris.

Is more time consuming but also a more interesting and responsible method of
managing pests. Time consuming generating the data, but also gives you more
time to make decisions as ou monitor est o ulations overtime.

A more definite scenario for decision making, sampli g and analysing, but avoids
the 'massive blow-out' scenarios of more disru tive strate ies.

IPM has the ability to take a more holistic approach towards pest management.
Any way possible to slow the rate of resistance is beneficial to the consultant a
this results i greater returns for the grower and a greater chance for the
consultant to retain their 'ob in a sustainable indust

In an IPM program consultants must be more aware of secondary pests. It is
effective, but each year is different and I don't believe it is as effective in high
ressure ears ina be consultant stress factor.

For the thinki g consultant it will roduce a way of life and a professional
challen e secondto one,

Good, but growers need to understand what you are doing.
his hi hl effective.

From a consultant's point of view it can also be very effective as it provides a
ran e of o tions to controlinsects a art from the standard chemical ractices.
There is increased c nsultant confidence in the IPM s stern.

I believe it can be very effective in helping to reduce resistance levels, especially if
used in conjunction with area wide Management groups. It gives us the chance to
let nature work it out; reduce the reliance on chemicals use softer options when
re uired.

If HeIicover a ressure is low enou h to allow enuine conservation of beneficials
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then it can be effective in reduci g spray application and resistance build up, as
wellaskee in secondar estnumbersdown.

Takes the pressure off the insecticide doing allthe work on insect control. Can
potentially reduce the total number of sprays forthe season, which is better for us
in the 10n run.

Same for cons Itants as it is for rowers.

Tends to place more workload on consultants. In turn, growers place more value
on consultants rather than just checking and sprays. Growers now place value in
havin extrainformationsuchas Iantma in data.

Gives consultants guidelines to follow so that they can adoptthe same approach
on a number offarms.

Not necessarily effective for consultants. Accurate scouting becomes vital, plant
and retention monitoring will also take time. Growers may struggle to see the
benefits of paying for that time. In terms of checking, IPM and a beneficial
population allows consultants to continually recheck fields and focus on fruit loads
in decision makin .

An opportunity for increasing skills for IPM management, and an opportunity to
assist growers to manage this more complex, demanding, growing management
strate

There will riot be any cotton without it. No cotton. No consultant.
The introduction of IPM strategies into this business has certainly complicated
checking and recommendations. At the same time has relieved stress with the
reduced pressure (seasonal influences have obviously contributed to this). IPM
strategies have illustrated the need for more in-depth information on secondary
pests. Getting a grip on IPM strategies in Conventional and Ingard cotton has set
us u wellfor est controlin Boll ard.

Very effective in the right conditions. Close monitoring of insect populations is
Important.
Ve

This can lead consultants into new ideas and paths that fall away from the
traditional methods of cotton rowin .

11ike to walk in fewer chemicals. Also, IPM works better than growers know about
because the rower won't take the risk.

Very effective Iy.
If beneficials are in the crop then they can become an important tool in helping
with inaria ement decisions.

I believe an IPM program can be very effective, especially earlier in the season.
The preservation of beneficials is very important in the system and relies on
growers accepting some damage, allowing for plants to compensate. Further
south, the window for plant compensation is limited and I believe this does not
allow us to achieve the full benefits of IPM that may be achievable in northern
valle s.

Ability to sleep, assurance of residual activity. Increased work perfarm therefore
increased time. Reduces resistance, therefore improving effectiveness of all
chemical control o tions.

Extremely.

IPM is generally very effective in stage I and early stage 2. When high
HeIicoverpa pressure occurs late in stage 2 and 3 we need to use harder
insecticides to control He Iicover a and limit darna e.

Growers and consultants should have similar objectives, it is more difficult to
accommodate the wishes of growers who have different aims for IPM on their
farms.

I believe it can be very effective at achieving the above results.

IPM can assist with the management of chemical resistance and consequently
jin roved insect inaria ement o tions via a combination of means.

Very effective in helping with resistance management, and also reducing the
amount of chemical used. Cost wise doesn't have a bi advanta e allthe time.

Macquarie

Macquarie
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IPM for a consultant in Bourke is very hard especially early season with high
HeIicoverpa infestations. Also, winter crops vary from none to some depending on
the season as we are generally a summer rainfall area which means lower
number of beneficials at start of season.

St Georg I Ifeelit's ve ffective in managing resistance, reducing c emicalcosts while
Dirra bandi maintainin ields with lessim actontheenviron ent.

Upper Namoi IPM can be very effective. Consultants have been given permission to think
outside the square with IPM. The use of soft option management, however,
seems to be taking the place of integrated pest management and consultants
need to be careful not to fallinto the trap. This season we saw many less than
satisfactory results from Tracer, Affirm & Steward during the very hot conditions of
January & February. Many of these "spray failures" were followed up with more of
the same - the result was more crop damage & more cost to the grower. IPM
should balance best practices for a positive economic result. Unfortunately under
the new thinking organophosphates & SP's have become dirty words instead of
bein viewed as useful tools in the IPM tool box.

U erNam i A It more workin checki

Upper Namoi More work. Put at more risk of being sued because of unusual damage.
Upe Na of V

St George/
Dirranbandi

4.7. I. Insecticide Strategies in Conventional Crops

Respondents were asked to consider selectiveness, effectiveness and cost per hectare
together when evaluating products with regard to treating HeIicoverpa in Conventional crops
Endosulfan was ranked highest along with Indoxacarb, Emamectin and Spinosad. In focus
groups with growers and consultants, these results were confirmed with Endosulfan being
seen as an essential and cost effective tool, considered soft on beneficials and effective on
sucking pests when used in stage one,

When asked to consider the most important criteria that were used when selecting
insecticides for Conventional cotton between flowering and planting, the factor that rated
highest was selectiveness, or ability to target specific pests. This was followed by reliability
and cost. It is clearthat there is a trade off between using expensive selective sprays and
cheaper knockdowns. Generally, the focus groups suggested that when beneficials are
present in the crop, products like foliar BT's and NPV are worth investing in. InterestingIy,
they are perceived as being less reliable than some of the less specific chemicals.

Surveyed consultants were asked to indicate what was the single most important negative
factor for not using a product on conventional cotton varieties during planting to flowering.
The two factors that rated highest were cost and reliability. This reflects the comments that
were being expressed in relation to following IPM and expensive early options. These were
followed by selectiveness and other reasons which included environmental concerns and
resistance strategy or rotation of chemicals. In aggregate, residual benefits and speed of
action were seen as the least importantfactors for chemicals between planting and flowering.

in this class of chemical and in general terms expected to remain an important toolfor the
foreseeable future

In order of importance cost followed by speed of action and reliability are the criteria that
agronomic managers have to be mindful of in the second half of the season. In the focus
groups, the opinion was expressed that economics (or a poor economic outlook) has the
effect of forcing growers into chasing cheaper short term solutions in the hope that pressure
will not be sustained. Invariably, this strategy does pay off at times, but generally it was
acknowledged that cheaper chemistry meant problems 'down the track' unless their usage
was particularly well managed to avoid mite flares and resistance problems. Both growers
and consultants were starting to talk in terms of dollars per day as a methodology for justifying
dearer, softer products. There was a general feeling that working out a dollar per day rate
was fine, but you needed to have the reserves if the estimated duration of effective control
ended up shorter than expected. Tension was observed in focus group situations where the
financial position of a grower might'make that risk too large for his bank manager to bear!'

4.1.3. Soft versus Hard Chemistry

4.1.2. Insecticide Strategies in Ingard

Consultants were asked to rate the value of products for Ingard cotton between planting and
flowering. Considering selectiveness, effectiveness and cost per hectare, Spinosad was
ranked highest, followed by Indoxacarb, Emamectin and Endosulfan.

The highest ranked attributes for choosing a product were selective ness and reliability, while
the cost of chemistry and lack of reliability were the highest ranked negative factors
Discussions with consultants and growers revealed that forthese reasons, cheaper chemicals
that are viewed as 'being only a bit disruptive' were the product of choice to control sucking
pests during the planting to flowering period. Endosulfan was widely acknowledged as being
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Consultants were canvassed fortheir views on the opinion that 'insecticide use in cotton (for
any pest) suggests that new chemistry with reduced impact on beneficial insects is preferred
over "traditional" chemistry (i. e. OP's, Carbamates, SP's).'

It was put to respondents that industry sources believe that use of "traditional" chemistry
would increase and newer, softer products such as Tracer, Amrin, Steward, etc decrease
when high insect pressure and low cotton prices prevail. When asked whether they agreed
with this belief, 11 per cent said that they did agree and 89 per cent of respondents
disagreed. Their comments can be found in Table 23. Responses to the open ended
statement 'I will recommend a more selective but more expensive product ...' follow in Table
24.

Table 23. The Use of Traditional Chemistry W'11ncrease when Insect Pressure is
Hi h and Cotton Prices de ressed. Comments.
Central Old With risk management, we need to ev Iuate the cost per day riotthe cost per

s ra.

Traditional chemistry although cheaper, is far less efficacious. The newer
'softer' products provide better value for money in any circumstances, i. e. with
longer residual, reduced impact on beneficials and softer for purpose and
environment.

We need all options. At present more expensive tends to be used early on a
band. If pressure stays, lesser products will work well and beneficials will be
of help later. Bench marking has shown this approach to consistently work
with lower overall ests and best end rofitforthis work.

The softer products such as Tracer, Am rin, Steward etc would still need to be
used under higher pressure seasons, more for resistance management and
chemistry rotation instead of for their softer characteristics, particularly in
sta es 11 and 1/1.

Pressure from the community.

Most field experience to date indicates best chance of increased beneficials
with use of low impact softer products early in the season. With bonding
techniques, growers are prepared to use these dearer products at least till
inid season. They give us the best chance of (A) minimising resistance: the
older products will work better later in the season. (B) Allowing natural
control methods to impact on pest populations, hopefully dampening high
est ressuresituations.

A soft program can be cheaper in the long run as there will be less overall
sprays. This is providing soft chemistry prices do not continue to rise as they
are.

The newer products have proved their worth over the last few years' In
eneral, the cost er da of controlis no hi her than traditional chemist as

Central Old
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Emerald

Gwydir

the residual benefits are longer, not just in direct Helinthis control but in
beneficial reservation.

Indivi ual costs of sprays are i porta t, butthe total overall costs of spray
prog am is most important. Therefore, total numbers of sprays and any
flaring of secondary ests that need control and possible targeting issues will
favoura more inaria ed a roach.

With increased use of ground-rigs, early use of even expensive selectives is
possible through band spraying. More of our clients are either purchasing or
aligning themselves with reputable ground rig contractors. It is now proven
that by delaying non-descriptives at least to the end of Jan, overall pesticide
use is down through reduced spray numbers. It is through band spraying and
reduced total s re numbers that lost control can be affected.

Selection of chemistry should riot have too much to do with the price of
cotton ield is too jin onan

Resistance management issues, efficacy, selectivity benefits for assisting
IPM Strate ies.

I wouldn't change current soft strategy on cotton price, because insecticide
costs aren't increasing. If we get a very high insect yea (e. g 98/99) then it
ina chan eonl ifcurrentstrate wasn't workin .

Ithink consultants will continue to try to maintain beneficials and stay soft
early by using selective "soft" chemistry. Only once they get into late Stage 11
and Sta e 1/1willthe start usin broader, harder chemist
Better efficacy in combination with preservi g beneficials. Beneficials are
chea esistancebreakers. Possib1 10n ers re intervals.

Because the other products (newer) are performing under high pressure and
although they may be slower they don't have as many adverse effects as the
older more nori-selective chemistry. I. e. don't flare mites, take out beneficials
etc. Also, IPM is fairly well established and will continue to be used, and this
is where most of the newer insecticides fit.

In high pressure times, Tracer Steward and Amrin are very strong products.
Stron erthan old chemist with 10n erresiduals.

Traditional chemistry takes out beneficial predators, which are needed when
high insect pressure and low cotton prices prevail. Pest control becomes
ex ensive when beneficials are one,

Resistance levels in traditional chemistry is a issue, especially under high
pressure. Newer products such as Tracer, Steward and Amrin provide good
control a d have good residual, as well as preserving beneficials. Heavy
pressure years quickly spiral out of control with older chemist due to
resista ce and lowe residual impact. Heavy pressure years are when you
need our beneficials the most.

Because allthe benchmarking work done shows as BDlincreases so does
insect control cost and rofit decrease.

Use of soft products enable beneficials that are free to work for you as well.
Under high pressure it is about dollars per ha er day riot about initial sp ay
costs. Under high pressure the poor resistance profiles of traditional
chemistry will be exposed and treating the same population 2 or 3 ti es is
what etsreall ex ensive.

Under extremely high insect pressure, I might consider reverting to traditional
chemist if all newer o tions were exhausted.

The e are indications that using a 'soft ap roach'is no more expensive tha
traditional chemistUsI

The softer products are providing the better levels of control and residual.
The newer products are being used as an important part of our IPM program
and will always be used first to preserve beneficials. Traditional products will
onI be used at the end of the season.

Industry is driven to utilise IPM for the benefit of the environment. In a high
pressure year we would stillfollow the softer products. Would be first used
until exhausted. If pressure continues, harder products would be used late
season only.
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I believe that the use of softer products is economical for several reasons:
Even ifthe price of new products is high, the control of He linthis is better due
to no resistance to new chemical groups. Softer chemicals allow beneficial
insects to controlan other larvae missed b the chemical a Iication.

False economy - soft approach with beneficials will ultimately be more (or as)
effective but chea er.

Then this will also maximise the effectiveness of the products.
Resistance continues to increase. Newer products generally work better,
irrespective of the cotton price or insect pressure. Also flaring of secondary
ests now means that a soft a roach for as 10n as OSsible is essential.

Old chemistry Is stressfulto the cotton plant itself without insect control. This
has been born outin the lasttwo ears.

My own past experience has shown that the use of old ("hard") chemistry
appears to sterilize the field, which possibly results in I- 3 more sprays and
thus riot a great cost difference. The only difference with "soft" chemistry
would be the wa in which we use it.

At present resistance levels, in a high insect year, reliability of older
insecticides would not lasttoo long, and people would need to use products
that would get results. If however the older chemistry did work, it would get
used.

All products are useful in a high-pressure situation and it is most important to
maintain a program that will riot increase the resistance of the He linthis to the
older more traditional chemistry as well as the newer chemistry. In some
cases, the newer chemistry may suitthe situation better. It must be a decision
made forthe s ecific situation.

I) An IPM program can reduce costs and increase profits. 2) Less OP bum
and higher yields. 3) Less smell and community issues. 4) Less residual
and this makes more application and organisation for such, which is often
difficult.

In a low pressure year (He linthis) convention chemistry is cheaper and gives
a satisfactory result. There is no question however that these chemicals don't
stand up under consistent heary pressure. I believe new chemistry is by far
the most effective approach. Also due to environmental awareness it is
harder to use conventional chemist

Benchmarking would suggest that a softer overall approach is still the
cheapest insect control program available. I would suggest that adherence to
researched thresholds and the use of soft products when necessary would
result in the cheapest control strategy. Often traditional programs every
season create roblems late season.

We have chosen to adopt a "soft option" approach in order to preserve
beneficial insects. This worked wellfor us over the past season, and so we
will continue with it.

Traditional chemistry often causes secondary problems which will cost you
later i. e. cro h o miteflarin .

The softer products mentioned above offer excellent residual control and
under heavy insect pressure would be more cost effective than traditional
products. In a lot of situations, the use of soft option products with the
inclusion of some traditional products at times will be cheaper than a straight
traditional pro rain.
Some of the newer softer chemistry gives good residual and relief under high

ressure. The are also uite UVtolerant rider hi her radiation conditions.
Newer products are more selective but also offer more residual, therefore the
cost per day is better. I am concerned how each new chemical is priced on
the most ex ensive roduct on the market.

Use of newer chemistry would riot decrease; rather if pressure is high they
would be used in rotation with older chemist

The new products work with good residual lengths. Look at dollars per day.

I believe th t we are getting better result from using the new chemistry,
therefore reducin the number of traditionals ra
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Table 24. Focus Group Answers from Consulta ts to the question 'I will
recommend a more selective but more expensive product. ....'
Brookstead If Ifeell can get more days out of it, and it will work out cheaper in

the 10n run.

Ifthe grower wishes to be selective.
If Ithink it will do a good job fo a reasonable length of time.
If it does the job and does not costtoo much.
Earl when there is a chance of buildin beneficials

Usually early in the season if possible to retain beneficials.
Ifitfits into the cur ent cro est inaria e e t pro re
If I feelthe overall benefit (eg contribution from predators left alive)
will be hi her.

To mini ise effect of beneficials in a field.

To preserve beneficial insects or for chemical rotation in resistance
inaria ement.

When b ridicial u bersa ehigh, onI one est.
When beneficial numbers are high or if crop has good fruit retention.
Ifbeneficial u berswarrantsavin .

Mid season.

Ifl suspect or am concerned ab utresistance.
If I am trying to preserve other beneficials or pests that are not over
threshold.

When it will specifically do a desired job and when it will keep the
o0d u s a bitlon er.

If the benefit outweighs the cost, ie don't flare other pests which
could cost more to s ra .

To keep IPM oing - if getting value in terms of dollars.
If I see value for money and cost per day controlis justified.
Yes, it is importa tto value the role of beneficial insects.
Always.
De en ing on the pestran e and beneficials present.
To maintain beneficial insects and continue a soft strategy.
In the earl sta es of cotlo develo merit.
Where it bestfits a situation.

If sufficient predator numbers are observed (decreased disruptio ).
Grower wants to maintain IPM system, otation of chemistry,
nei hbou conce ns odour.

If it is IPM compatible and will ultimately be economical to the
rower.

Earl in the season. In an IPM context.

Because it will riotflare another pest and it will preserve beneficials.
When insect po ulation and spectrum warrant.
When required.
If necessa

If I know it will do the job required in a certain situation.
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Changes to PestManagementOverthe LastFive Years,
Consultants were finally asked to reflect on how their management of pests has actually
changed overthe lastfive years and the key reasons for any changes. The responses are
listed in Table 25. The changes listed reflectthe sentiment expressed in the previous section
of this report.

Chan es in Pest Maria ement Overthe Last Five YearsTable 25.

Compared to howyou managed pests 5 Ifit has changed, whatfactors have influenced
years ago, how is your current approach you most to makethese changes?
different?

Now manage fruitlevels (Top 5 retention, full Research in fruitlevels and their effect on crop
plant 1st position offruiting factor) to establish yield.
correct spray decisions in combination with Push for IPM.
estthreshold.

Tighter thresholds, closer management of
second ests

Softer, more reliance on beneficial activity.
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Higher yield demands by industry.
Chan e in est s eatrum due to new chemist

Environmental sensitivity.
Predator activity.
Costs.

Insecticides more 'soft option'.
Benefitfrom plants that are riot stressed by
chemicals.
Bottom line riot chan ed.

Reduce the number of insecticide sprays of Increase resistance levels to common use

high spectrum impact. Increasethefrequency chemicals.
of insect checks perfield/week. Learn to value The need for a more sustainable and profitable
anda reciatethe roleofbeneficialinsects. indust

Lot more concentration on predatornumbers. Cost.
Specificity of sprays. Environmental impact.

Sustainabilit .

High emphasis on IPM and insect Increasing chemical costs/better IPM chemistry
interactions, high emphasis on chemistry availability.
selectivity. Lower pressure years/higher predator numbers.

Increased knowled e of IPM and interactions.

The use of more 'soft'insecticides. Treating Availability of newchemistry.
conventional cotton like Ingard towards the
end of season. Making decisions based on
darna e as o OSed to numbers.

More emphasis on secondary pests and
beneficial insect maintenance.

Going all soft option wherever possible. Have
time to keep a sharp check on sucking
Insects.

The CCA 2003 IPM Report

Instead of calendar sprays, pestthresholds
are being attained and even stretched under
highly IPM system. Therefore less chemical
application in general being applied onto
cottonfields es eciall In ard .

More soft chemistry available.
More precise -less reactive - more
consideration of AWM/IPM.

More selective insecticides available - so
more focus on IPM s sterns.
IPM -focus on soft insect control. Reduced

use of broad spectrum insecticides.

Available selective chemistry.
Experience with beneficial insects.
Introduction of trans enics.

Introduction of Ingard and in the future Boilgard.
IPM (grower awareness of beneficial Insects).
The release of highly selective pesticides which are
softer on beneficials.

The CCA 2003 IPM Report

Legislation.
Litigation.
Information.
Chemical selection.
Area-wide focus.

Rising costs and resistance.
High toxicity of chemicals used in conventional
program.
Potential demonstrated of IPM.
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Compared to how you managed pests 5 Ifit has changed, whatfactors have influence
years ago, how is your currentapproach you most to makethese changes?
different?

Know more aboutthe pestin the field. Treat Products with good efficacy.
on damage levels to the crop rather than pest Products that are selective.
numbers ermetre. Understandin of the jin onance of beneficials.

Grower attitude.More use of soft pesticides, limited use of
broad spectrum pesticides. Tend to make Long term sustainability of IPM.
spraydecisions more on damage levels than Personal and industry experience/research.
insect numbers ermetre.

Softer approach - used to riot seeing 100% lull New helpful soft products out.
Realising beneficials do help.- used to seeing sick grubs a lot more and
Better for environmenVnei hbours etc.reservin beneficials.

More emphasis on beneficials. Not so much More softer options - more products in general.
panic as there are more options without high More education to growers i. e beneficials made
resistance levels. easier to etthem to acce t some chan es.

Greater range of target specific chemistry is Greater range of target specific chemistry.
now available. Now there is the ability to Greater understanding of beneficials.
manage individual pests and t eatinsects as a Resistance issues.
dive e d namic ecos stern.

More tolerance to thrip. Less tolerance to Cost of He linthis spray.
aphid. More thought given to preserve Clear observance of good guys being the dominant
beneficials. control mechanism.

The eneral rindofusing heav insecticides.
Much the same but it is easier with better New products.
selective products - my thresholds have AW Management.
hardl chan e

New chemistry has made a very big difference Chemistry.
-it has allowed people to use IPM programs. Environment.
Beneficial reservation. In ard/BG2.

Increasing importance of secondary pests.ariage secondary pest and primary pests
differentl.

We now have the tools to use soft products all Reducing sprays with IPM.
season preserving beneficials. And the use of Maintaining yields. Increasing gross margins.
tra cro s More environmentalI and socialI acce table.
Using softer chemicals but goi g in harder. Yield increases when pests are taken out of the

sce ano.

Use less broad spectrum products. More Sustainability.
focus on preserving beneficials. Use dynamic Increasing resistance.
thresholds and tools for decision makin . Increasin cost of control.

Very soft approach with nil SP & OP's. Cheaper/Ha.
Less productin the environment.
Looked for a alternative to GM cottons.

Old chemistry was notfully working.
New chemistry that is effective.
Grower- consultant experiences particularly from
Goondiwindi area.

Now 'managing' various populations of insects Increasing insecticide frequency.
and 'balancing' a system, rather than trying to Increasing insecticide cost.
eliminate so e s ecies. Better information on alternative methods.
More emphasis on area wide. Keep soft Area wide responsibility.
longer. Sustainability.

Environmental jin act.

Ve . Awareness of selectivitya d effects on High ineffective insect controlcosts.
beneficials in competition with pest ow, and Yield capsfrom lackofwater.
Iantma in data. Yield ca s from Fusarium.

More beneficial-friendly, More economic Resistance.
rationalism. Community concerns (grower lead).

New roducts.

More aware of beneficial insects in product
selection.

Compared to howyou managed pests 5
years ago, how is your current approach
different?

Consider insect pressure and spectrum over
the whole farm, and riotjust in the field in
question, particularly when considering
controllin chemist

Use of more softer products because they are
available. I was using Envirofeast and
PredFeed from day 1.1 have avoided hard
productfor as long as possible forthe past 20
ears.

IPM. Research.

New chemistry that is soft.
More rofitable.

Selective chemistry use early. Delayed SP Ingard.
usage. Monitor beneficials. Resistance.

Products available to reserve beneficials.

Tolerance of damage yields. More attention to Unsustainable practice of using constant heary
aphids and inirids. Very conscious of area insecticides.

wide influence of populations. Economics of well managed soft approaches.
Excellentresearch on IPM a roaches.
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If it has changed, whatfactors have influenced
you most to makethese changes?

Public perception of the industry.
Increasing growing costs.

4.2. I. Conclusions

Used more 'softer products' and limited SP use.

This section of the report has outlined the views of Consultants to the cotton industry with
respect to IPM. Consultants have reported a steady increase in the application of IPM
principles across the industry overtime to the current season where it is estimated that 50 per
cent of growers follow IPM guidelines totally. It follows that 42 per cent of growers follow the
guidelines most of the time and approximately one in ten growers only some of the time. In
order of importance, the reasons stated for following IPM guidelines are managing resistance,
maintenance of beneficials, reducing cost and reducing chemical in the environment.

One of the main activities used to facilitate IPM is Area Wide Management Groups. When
working well, these groups were viewed as being vital to the success of IPM across an entire
season. Problems with AWMs were mentioned frequently. Problems centre on the lack of
communication when the season gets busy and the lack of commitment when insect pressure
is high. These problems were generally not seen as being irisurmountable; however there is
a need for improvements to the workings of AWMs in a general sense if IPM is going to be
continued with forthe whole of the season. Regions where cotton production is interwoven
among other summer crops and where the majority of farmers in a region were not "cotton
growers" are suggested as being the most challenging for collective decision making to be
implemented.

The effectiveness of IPM was judged to be very high, although challenging at times.
Typically, an IPM program can be technicalIy difficult to implement and requires more work in
scouting checking and re-checking to be sure that the beneficial balance is adequate to
sustain the crop. Similarly gaining the confidence of the grower to wait and then spend a
larger amount per spray was viewed as being difficult at times.

Consultants listed benefits that would accrue to an IPM program; these were thought to
outweigh costs even when cotton prices were low and pest pressure high. When asked to
consider changes to pest management over the last five years, virtually all consultants listed
IPM type modifications to their approach. The primary reasons given were improved
environmental impacts, increased confidence in the approach, availability of new products, a
better understanding of beneficial insects, biotechnology and a greater acceptance by
growers
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SUMMARYANDCONCLUSION

This report has revealed a benchmark that is the state of the Australian Cotton Industry in
relation to IPM as at the start of season 2003-2004. The data used have been drawn from

the research activities undertaken by Cotton Consultants Australia in surveys and focus
groups over the previous two seasons. Generally, responses from consultants can be
attributed as covering around 80 per cent of the productive area for each season, and grower
involvement is contributed by managers of approximately 20 per cent of the annual crop.

The findings of the report were split into the thoughts of growers and those of consultants.
Growers were canvassed in the first annual CGA Grower Context Survey, and in two rounds
offocus groups conducted with growers in most of the production regions.

As an industry, it is clearthat pest management strategies have continued to evolve with the
technology available in the field, and the desire and motivation to find solutions that
encompass environmental stewardship. The will of growers and their consultants to push the
boundaries and risk financial loss and in some cases litigation in the pursuit of a more
sustainable industry have to be admired.

Not all growers have this positive view of IPM however. There are approximately a third of
growers who responded to the Grower Context Survey who were classified as being
uricommitted or non IPM growers. AnecdotalIy, it would appearthatthese growers are less
likely to have BMP accreditation and have had bad experiences with hard chemistry on
neighbouring farms adversely affecting their expensive soft chemical programs.

This same group of growers have a lower threshold when it comes to accepting risk
associated with new products. These growers may accept more IPM strategies in the future
due to further proof such as economic studies that clearly enumerate the financial pay-offs.
Regional differences and production context differences between growers mean that BMP
champions who might be publicised to aid adoption need to span geographic and growing
context stratum. These growers may also need to see improvements in the methods used to
assist growers to make decisions that are consonant with the pest pressure for a growing
district. Their disillusionment with Area Wide Management Groups needs to be addressed.
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Problems with adoption aside, from Emerald to Hay there has been a mind-shift in
approaches to how insect pests can be managed. In summary, insecticide use is reducing
overtime due to advances in Biotechnology and under the influence of IPM practitioners both
growers and consultants. Forthose growers who have experienced good results with IPM,
their commitment to the philosophy is strong. The mitigating factor that has been seen to
assist the increased adoption of IPM has been unseasonably lightinsect pressure. A number
of consultants and growers who are vocal in their support of the IPM approach to insect
management also question just how effective it will be if pressure is heavy for a sustained
period

Notwithstanding these doubts, an examination of the changes to management overthe last
five years as stated by consultants reveals that the focus on the use of soft chemistry
pervades almost all strategies. This commitment has seen innovative responses to periods of
higher pressure and a radically improved perception of how effective beneficial insects can

Consultants frequently list the changing attitude of growers as being important inbe.

progressing IPM as it was first promoted, further they credit growers with pushing the
boundaries.

The CCA2003 IPM Report

This study has shown that the impetus behind IPM spans the majority of growers and their
consultant advisors. To date, the many benefits associated with IPM are wellregarded by the
industry and the communities where cotton is grown. History has shown that nature is
adaptive, and that the same can be said forthe insect pests that quickly develop resistance.
The challenge for the short term is for the industry to support the current IPM approach and
long term, look to test and support innovative strategies as they become available.
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APPENDIX I -GROWERCONTEXTSURVEYTOPICS

The Grower Context Survey was commissioned by Cotton Consultant Australia Inc. in
response to a need for detailed information aboutthe production base in the Cotton Industry.
The CGA holds a wide range of production data in terms of product usage and associated
management practices, butthese data are aggregated and reported at the "consultant area
level" or as reported by consultant members in summarising the actions of a number of
growers by each consultant. The data collected and presented in Grower Context Survey
Report details the responses from individual cotton growers. Addresses were supplied by
consultants who had sought approval from their clients to forward their addresses to IRF
Cotton Research.

Data were collected for a range of demographic, contextual and attitudinal variables, the
range of areas investigated are presented in the table below. Contactthe Executive Officer of
the CCA if you have further enquiries aboutthe GCS data or report.
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Table 26.

Demo re hic

Decision making status.

Respondent age.

Respondent Education level

Data in the CCA Grower Context Survey

Situational Context

Farm size and distribution of
crops forthe 2001/02 and
2002/03 seasons.

Cotton yield forthe 200,102
and 2002/03 seasons.

Staffing Levels 2001/02 and
2002/03 seasons.

Water supply sources
(percentage breakdown).

Irrigation scheduling
information.

Spray application methods
and trends

Production Context - BMP

accreditation, farm
equipment, irrigation
systems.

Consultant services used.
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Amtudinal

IPM

AreaWide Management
Groups (AWMs).

Disruptive chemical use by
neighbours.
Innovation and Risk.

Biotech innovations.

Soft versus hard chemistry.
Insecticide action (residual
and speed).

Decision making assistance
(weeds).

Active ingredient versus
brand name
recommendations.

Farm orientation (is the farm
oriented towards cotton).

Response to more scarce or
expensive Irrigation water.

Opinions on:

Company reward schemes.

Crop nutrition in a GM
environment.

Advantages and
disadvantages of Roundup
ReadyTechnology.

Questions were drafted by IRF Cotton research and the final survey questions and format
were arrived at after consultation with growers, consultants, clients of the CCA and other
industry organisations. Three sections were identified in the survey:

I. Your Farm and You,
2. Your Consultant, and;
3. Companies andSuppliers.
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