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EXECUTIVE SUMMARY

This report provides a summary and overview of the performance of Bollgard cotton in the
Australian Industry over the 2004-05 cotton season. To assist In interpretation of these data,
information from the first commercial year of Boligard cotton, the 2003-04 season is presented for
each guantitative section of the survey, Data relating to the final year of Ingard cotion 02/03 is
presented in conjunction with the 2003-04 season and 2004-05 for data at the aggregate level.
For the 2002-03 season, a reduced cotton planting and the widespread trialing of Bollgard
vareties reduced the number of comparisons available such that vafiey-by-valley reparting was
judged to be unreliable.

Management considerations that drive adoption of Bollgard were canvassed, these inciude;
managing risk associated with operating the growing operation, pariculadly OH&S and spray
timing issues - logistics. Reducing the variability of cost and uncertainty associated with ccontrolling
pests and environmental considerations — boundary areas, populated areas and other sensitive
sections of the farm such as waterways and grazing paddocks. The final and perhaps most variable
consideration driving adoption are ldestyle factors — increasing available time, reducing general
hassles associated with the crop and other spray intensive commitments.

In terms of cperational issues, the views of respondents were sought with regard to lrrigation
management and refuge requirements. Irrigation management of Boligard revelves arcund the
need for higher early fruit retention and the impact this reguirement has on timing of irdgations
early in the seasen. Irripation intervals are often referred tc as shorter than comparable
conventional crops.

Consuitants and growers expressed frustration refating fo refuge reguirements as they are seen
as a cost burden to the largest extent. The shortage of viable options is problematic for
managers and a concern regarding the maintenance of the refuge throughout the season. The
suggestion is made quite clearly by respondents, that putting water onto a crop that has no
commercial value is hard to justify, hence anecdotal evidence that a large percentage of refuge
was unatiractive throughout the 2004-05 season could have substance, Dryland sysiems appear
10 be at a greater disadvantage. As has been the case in other seasons, the guestion of using
neighbouring ¢rops as refuge is canvassed.

The 2004-05 season saw a very even resul? for yield when comparing conventional and Seilgard
crops. For the 50 sample fields supplied, the average for both types of cotten was 10 bales, a
dramalic increase over the average yleld reported in 2003-04 where conventional cotton for the
sample of 84 comparison fields resulted in an average of 7.73 against an average of 8.27 for
Bollgard. Differences in yield quality between the two types of cotton were largely not observed
in 2004-05.

in the 2004-05 production: seascn, Bollgard varieties received an average of three sprays as
opposed to an average of 11.4 sprays on conventional cofton, a reduction of 8.4 sprays on
average. In the previous production season, there was a slightly higher average number of
sprays on Boligard crops where 3.4 sprays occurred, and slightly less on conventional with 11.1.

Bollgard fields were sprayed for green mirids up to four times by only three per cent of
respondents to the survey who had sprayed for green mirids, 23 per cent of respondents sprayed
green mirds three times, while neanry haif of the respondents sprayed twice, Approximately 8 per
cent of respondents listed four sprays for green vegetable bug, all other secondary pests were
sprayed a maximum of two times,

The financial result for Bollgard when considering variable input costs rasulted in 66 per cent of
comparisens ending in an economic benefit from growing Bollgard. This is a declining trend
where the result for the first year of Bollgard was 84 per cent of comparisons showing a benefit
and in the last year of Ingard, 2002-03, 88 per cent of comparisons favoured the technology.

The report as presented raises a range of questions in regards to the future trend of adoption of
this techinology by the industry. Specifically, it is clear that the vexed question of refuge heath
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and underlying economics needs to be more fully understood and explained to the industry so
that infformed decisions can be made,

Importantly, unpacking the atfitudes and opinions of agronomlc managers and growers with
respect to the lifestyle component of the declsion process, will be Important if the Corporation is
to impact on the course of the technology into the future.
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INTRODUCTION

This document highlights the performance of Bollgard cotton in the Australian Industry during the
2004-05 season. Data drawn from the 2003-04 season and aggregate data from 2002-03 are
also used to provide background trend data.

1.7, Objectives of the Study

This study aims to use data collected from Cotton Consultants Australia Inc. members to allow for
an independent analysis of the performance of Bollgard cotton in the Australian Industry. In
conjunction with empirical quantitative data, qualitative information from growers and consultants
is used to inform the reader of the underlying thoughts and attitudes surrounding issues of
importance to the industry.

1.2 Methods

Data for this report is drawn from two sources

Cotton Consultants Australia (CCA) conducts an annual survey of consultants that canvasses
quantitative and qualitative information at the end of each season. Table 1.1 presents the sample
for the 2004-05 survey. The response rate is approximately 56 per cent of the 2004-05 cotton
area. Qualitative responses in the survey are from this group, Quantitative data used for analysis
is drawn from a sub-set of consultants who provided data on 50 comparable Bollgard and
conventional fields.

Table 1.1 - Survey responses — CCA Consultant Survey

Survey Survey Survey Survey Total 04/05

Conventional  Conventional Bollgard  Bollgard Survey Industry

1l IIRR Responses Estimate

St George 3162 397 7138 10405 21103 30800
Darling Downs 6535 1309 7565 4696 20105 53334
Macintyre 9667 3327 15237 9494 37725 41340
Gwydir 8219 7582 9356 8739 33896 70144
Namoi 3209 1477 5302 18137 28126 48866
Upper Namoi 175 0 220 6975 7370 12333
Macquarie 176 308 1] 1347 1831 6700
Bourke 2198 131 3949 4001 10279 11800
Capricorn 2372 688 2441 4187 0687 22064
Southern NSW 286 507 0 4040 4833 7960
Group Total Ha's 35089 15727 51208 72022 174956 314441

In addition, the CCA also conducts the annual Cotton Grower Feedback Survey. This instrument
is now sent to all growers in the industry and provides a valuable mechanism for understanding
growers' perspectives on a range of important issues facing the industry. The finalised survey
resulted in usable responses from 97 growers with reported cotton area for the 2004-2005
season of 56,805 hectares or 18.2 percent of the 314,000 hectares grown for the season. The
distribution of production contexts and geographic spread is comprehensive. Summary data on
the sample are presented in Table 1.2 below.

The data in Table 1.2 are displayed by aggregated regions to provide a level of anonymity to
respondents. These groupings and the number of respondents for each aggregated region are
displayed in Table 3.

Table 2 — Characteristics of Grower Survey Sample
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NthQld Darling West Central Upper  Macq & Industry

Downs Namoi Sth' Total

Mean Mean Mean Mean Mean Mean Mean
Total Cropping Hectares 2033 889 6352 4093 1248 6400 3490
Green Ha 1657 498 1690 2856 670 2575 1643
2004/5 Cotton 381 229 1020 623 388 873 586
2004/5 Winter Cereals 549 139 1115 1724 389 1325 930
2003/4 Yield 6.9 6.4 7.7 8.0 6.3 7.8 7.2
2004/5 Yield 7.3 5.9 95 95 6.8 88 8.0
Bollgard % 2004/5 69% 62% 79% 68% 92% 86% 74%
(Weighted)
Irrigation water with 4683 1213 29547 10292 3108 30500 12403
100% of total storage,
allocation and other
sources - Ave Megalitres 5
Percentage of this total 44% 22% 32% 40% 72% 44% 36%

that is currently available
for next season.

A guide to the varacity of the data from the grower survey can be determined by examining the
percentage of Bollgard planted in 2004/05. When calculated, the weighted average is 74.4
percent. This figure is quite close to the reported observed average for the season of
approximately 72 percent.

Table 3 — Aggregated Regions — Grower Survey Responses

Combined Regions Regions described Number of
Respondents
Nth Qld Emerald, Dawson Callide A
Darling Downs As described 28
West Macintyre, StGeorge, Dirrinbandi, Bourke 24
Central Mungindi, Gwydir, Lower Namoi, Walgett 28
Upper Namol As Described 7
Macq & Sth Macquarie, Hillston, Hay 4
Total 97

1.3. Report structure

The report begins with an overview of some of the management considerations facing growers
and consultants. This is followed by the major section of the report, Bollgard performance.

Bollgard performance is segmented examines: yield, reductions in sprays, secondary pests,
active ingredients comparisons and economic outcomes.

A detailed section of graphs looks at sprays by pest by production stage in appendix 1. The
report is finalised with detailed graphs by active ingredient and production valley in appendix 2.

' Responses in the Macquarie and Southem regions are dominated by corporate entities, hence higher than expected
mean scores are reported on some characteristics.
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2.

MANAGEMENT CONSIDERATIONS

This section of the report outlines motivations for growing Bollgard Cotton, highlighting costs and
benefits associated with the technology, perceptions regarding irrigation management, and the
thoughts of consultants and growers regarding refuges.

b

Reasons for Growing Bollgard

The reasons for growing Bollgard can broadly be grouped into the following categories

¢ Managing risk associated with operating the growing operation, particularly OH&S and

spray timing issues — logistics.

¢ Reducing the variability of cost and uncertainty associated with ccontrolling insects.

e Environmental considerations — boundary areas, populated areas and other sensitive sections
of the farm such as waterways and grazing paddocks.

e Lifestyle factors - reducing general hassles associated with the crop and time commitments.

Table 2.1 outlines the reasons that consultants attribute as to why Bollgard is grown.

Table 2.1 Please give reasons for growing Bollgard Il cotton - in order of importance

Southern
NSW
Southern
NSW

Macquarie

Macquarie

Macquarie

Bourke

Bourke

Bourke

Gwydir

Gwydir

Gwydir

Reason 1
Cost savings.

Bollgard is grown in
sensitive areas such
as along the river and
highway to minimise
the risk of spray drift
onto sensitive areas.
Ease of logistics -
95% of the reason.
Stabilise yield
performance.

Risk management for

cool season & high
Heliothis years.
Cost.

Ease of management
of Helicoverpa.

Reduced chemistry.
Management of
Heliothis.

Increased profits.

Risk management.

Reason 2
Environmental.

Yield potential
unknown.
Reduce number of

sprays.

Grower convenience.

Lack of experienced
labour due to
previous drought.
Expectation of a
better yield (which is
yet to be proven).

Increased gross
margins.
Environmental.

Reduced sprays.

Ease of management

Reason 4
Earliness.

Reason 3
Time savings.

Cost.

Deferred payment
until near picking for
the technology.
Earliness.

Ease of
management for
smaller growers.
Robust control of
Helicoverpa.

Payment terms.

Expectation of
cheaper
Helicoverpa
control (which is
yet to be proven).
Lifestyle.

Allows for better
management in
other areas of
cotton growing.
More OH & S and
Environmentally
friendly.
Environmental.

Product shortages.
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Tifestyle.
Help redu

an

Better overall

Gwydir Less spraying in Sensitive areas. Greater early

neral. son retention. eliothis control.

Sensitive areas. Heliothis costs known  Hopefully it Ease of
up front. creates an management,
Armigera sink. allowing less stress
and more time to
concentrate on
other agronomic
ects of the crop.

Personal reasons  Less depenem on
(stress etc, chemical availability.

Cost reduction. Lifestyle — quality. Environmental. Management.

Promnts

Reduced cost of Higher yields and Allows the grower

insecticides- that is, higher gross margin.  to concentrate

you know basically more on nutrition

what it will cost. and water now
that bugs are
taken care of to

some extent.

Effective control.

Relatively static cost  Ease of Reduced chemical
of production. management. load on the
environment.
o spray

No spraying for Less stress. Cost l’fea.
Heliothis

vasn off. 3
Insect control Cost - hopefully Labour - less Machinery - less
(Helicoverpa). cheaper. required. pressure on spray
booms

Environmental.
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Macintyre

St George .f l

Dirranbandi

St George /
Dirranbandi

Downs

Improved financial Reduced risk of any =~ Easerto manage Higher upside for
return to grower. upside costs. - especially in possible yield
Dryland. ncreasea.

Hellthls cnntl. - . Manarnent
ease in a mixed
farming system.

Yield Potential. Environmentally
friend|

7 Less use of . enerally costs less  Generally better ~ Save time - not

pesticides, therefore  to produce (if price yielding (on the constantly out

good for the doesn't rise too much  Downs anyway).  spraying as with

environment. more). Conventional
cotton.

No budgeted More time allowed on  Better BGII
Heliothis sprays. different aspects of varieties coming
growing cotton. through the
system, and
more research
time is given to
developing these
varieties.

" Reduced Reduced risks.
environmental
impacts.
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2.2 Irrigation Management

Comments on irrigation management of Bollgard revolves around the need for higher early fruit
retention and the impact this requirement has on timing of irrigations early in the season.
Irrigation Intervals are often referred to as shorter than comparable conventional crops. The full
list of comments are presented in Table 2.2, below.

Table 2.2 - Could you contrast any differences in the irrigation management of Bollgard I,
compared to Conventional varieties. Does this GM cotton variety have different
requirements? If so, which requirements?

Southern
NSW
Southern
NSW

Macquarie

Macquarie

Macquarie

Bourke

Bourke

Bourke

Gwydir
Gwydir

Gwydir
Gwydir

Gwydir

Gwydir
Gwydir

Namoi

Namoi
Namoi

Namoi

ABGII. Butldid notice that plants were more sensitive to water siress.

Irrigation requirements were similar between Bollgard and Conventional cotton this
season, as irrigation intervals were as low as 6 days during the peak of flowering, when
temperatures were extremely hot. In general, Bollgard Il may have a higher water use
early season when it puts on more fruit, however there is little difference late season
after shedding.

The main difference was earlier timing of the first in-crop irrigation for Bollgard being
earlier than for Conventional. Other interval cycles were same as for Conventional.
Irrigation scheduling is similar to Conventional cotton, using similar moisture deficits.
However, if the fruit retention is high (which is normally the case), then the first
irrigation timing should be earlier than Conventional, and subsequent irrigations on
time. Irrigations are based on fruit retention, with the aid of the early season plant
monitoring technique.

Bollgard has a higher, earlier fruit load - predisposes crop to reduced plant size or
possibly early cut out. Therefore early Irrigations (first & second in crop) need to be
earlier than if it was a Conventional crop. Akin to growing Sicala 40 V's V2,

Speaking from previous Conventional experience, | didn't treat the Bollgard any
different in irrigation scheduling. The only difference was, the first irrigation was slightly
earlier.

On the soil that we farm, there s not much difference. However, Bollgard is always
given preference for timing of Irrigation.

Obviously, a high nutrient load is required to sustain BG Il as a high retention crop, but
it also seemed to use more water, and a shorter irrigation interval was required.
Bigger penalty for poor irrigation timing.

More timely irrigations are required to promote growth, i.e. to limit stress due to high
fruit loads throughout the season,

Not really, but Bollgard may benefit from earlier watering by a day?

So far, the two seem to be quite similar. However, with this season having a wet start,
it was hard to gauge whether the Bollgard has a higher demand earlier on in the
season, as it tends to become reproductive earlier than Conventional, which remains
vegetative for longer.

Bollgard must be watered earlier, and the first two to three irrigations must be on time,
whilst the frame is being bulilt. It is only when frame and plant height are reasonable
that one can ease back on irrigation precision, and even then, not by much.

Water 1 day earlier.

You have to be on time with a high fruit retention crop.

BG Il varieties were typically watered earlier than Conventional. Due to high fruit load
and retention, irrigation timing is critical to reach potential yields. The first irrigation is
very important, as is the need to water on time or slightly early if in doubt. Occasional
crop cut-out due to pulling water up short.

Only grew Bollgard.

Bollgard cotton requires more irrigations. Shorter intervals are required between
irrigations. It does not handle stress as well.

Bollgard appeared to be a smaller bush than Conventional while holding as much or
more fruit, therefore irrigations were more timely, as it appeared to take longer for
Bollgard to recover from stress.
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Namoi

Namoi

Namoi
Namol

Namoi

Upper
Namoi
Upper
Namoi
Upper
Namoi
Macintyre
Macintyre

Macintyre
Macintyre
Macintyre

St George /
Dirranbandi

St George /
Dirranbandi
St George /
Dirranbandi
St George /
Dirranbandi
Darling
Downs
Darling
Downs
Darling
Downs

Darling
Downs

Capricorn

Capricorn

Capricorn

Capricorn

To some extent, water requirements were similar to Conventional, if anything maybe a

little higher requirement earlier. The same principles apply, however- perhaps just that

Bollgard will potentially have a higher fruit load earlier..

No - Bollgard and Conventional cotton treated the same in terms of water

requirements.

The first irrigation was later on Bollgard.

Management of growth and fruiting is critical through the growth phase -

irrigation/nutrition requirements have to be managed accurately.

Bollgard cannot handle extremes in temperature. It responds well to shorter watering

intervals, and to higher fertiliser application, including foliar.

Too early to say — it could need shorter water intervals. But it may not need any more

water overall. y )

It is perceived that Bollgard needs 1 more watering. Nutrition must be at top level to

get top yields.

Bollgard needed water earlier than Conventional, and at shorter intervals, but the farm

set up restricted the way fields were watered.

Not more total water but shorter irrigation intervals,

‘;!rvaa believe that Bollgard has used the same amount of water in a slightly shorter time
me. ;

It has an earlier water requirement than Conventional but not much else.

The first irrigation was earlier than Conventional. Bollgard seem to use more water.

Reduced intervals on Bollgard, vs Conventional cotton. Watered more regularly but

less water/irrigation to decrease water logging.

Apart from the need to be a little bit earlier with the first in-crop irrigation, (in the

absence of rainfall), to ensure good crop vigour coming into first flower, | don't believe

GM requirements are significantly different to Conventional cotton.

The first water needs to be slightly earlier to avoid stress on plants with high retention.

Also requires approx 20-30 extra units of N, and generally an extra K foliar.

Earlier first irrigation is necessary to avoid stress; traditionally we have tolerated, (PM

of Conventional Cotton.).

Generally the same, except that the first two irrigations need to be right on time or

slightly earlier. -

Yes. More precise irrigation scheduling will get better yields.

Watering needs to be more timely and earlier.

Much less difference than what we were told. Both should not be watered too early (as
was suggested with Bollgard). A high yielding Conventional variety needs as much
water as high yielding Bollgard.

Because of the fruit load, many growers are finding they need to water Bollgard I
cotton before Conventional. This may also be because, as we have noticed, Bollgard ||
takes longer to get it's root down than Conventional.

The only thing may be a higher water requirement at early flower, as more bolls will
probably be present. Overall, however, there is no real difference. | think any
suspected higher requirements have led us to water better, which has also shown the
potential of Conventional cotton. ;

C-probes dictate that BGII is watered on a shorter irrigation cycle of approximately 7 -
10 days, as opposed to 10 - 14 days for Conventional. - ) '

No direct comparison possible as we were 100% BG. Water management was not as
critical as we were advised pre-season. The plant showed little or no more tendency to
early cut out than Conventional. !
Bollgard appears to be less forgiving if irrigations are delayed by any length of time, but
deficits are similar.
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2.3 Refuges — Consultants’ Impressions

Consultants and growers are often frustrated by refuge requirements as they are seen as a cost
burden to the largest extent. The comments in table 2.3 indicate that the shortage of viable
options is problematic for managers and a concern regarding the maintenance of the refuge
throughout the season. The suggestion is made quite clearly that putting water onto a crop that
has no commercial value is hard to justify, hence anecdotal evidence that a large percentage of
refuge was unattractive could have substance. Dryland systems appear to be at a greater
disadvantage. As has been the case in other seasons, the question of using neighbouring crops
as refuge is canvassed. The mix of refuges used are outlined in Table 2.4.

Table 2.3,,Could you summarise the thoughts or opinions of your growers with respect to
refuges grown for Bollgard Il fields?

Southern
NSW

Southern
NSW
Macquarie

Macquarie
Macquarie

Bourke
Bourke

Bourke

Gwydir
Gwydir

Gwydir
Gwydir

Gwydir

Gwydir
Gwydir

Namol
Namoi

Namaoi

Namoi

Namoi

Plgeon Peas are very difficult to establish. Hellothis pressure did not seem very high in
peas compared to cotton, or what you would expect in maize. | would suggest that
cotton or maize would perform better.

Pigeon Peas were a successful refuge crop this season, as a result of later planting
into warmer soils. 50% sprayed cotton was also used in non-sensitive areas.

Has not been researched enough - i.e. areas; refuge options; grey areas of rules and
enforcements.

Refuges have a cost, particularly the high water component. | believe that attractive
refuges can be maintained with less water than cotton, that is by using two thirds of the
water of cotton. Some growers are putting minimal effort into maintaining refuges.
Growers accept refuges, but why unsprayed cotton and double Pigeon Peas? More

flexibility in options, such as Com, would be nice, as Pigeon Pea Is susceptible to

hoppers, and is more difficult to establish in cool conditions.

All growers chose Pigeon Pea, due to less area to commit water to, especially taking
into account 100% Bollgard.

Very definitely keen on sprayed Conventional cotton. There are quite a few unknowns
about Bollgard |l and its profitability.

We would like to see a refuge option that could be economically viable and still remain
compliant with Monsanto regulations.

| am annoyed with having to grow Pigeon Peas that are very costly with no return.
Most of the smaller growers are happy to use Pigeon Pea, and harvest the seed if
worthwhile, to reduce some cost of the refuge. Sorghum and Corn require three
different planting times, however larger growers are looking at the use of Sorghum to
be able to get income from their inputs into the refuge.

Growers do not like refuges.

Refuges make sense from a resistance point of view. However, the fact that they
(Pigeon Pea) have to be irrigated as thoroughly as the crop, and the fact that weed
control Is far from brilliant, leaves a sour taste In the mouthl!

Pigeon Pea is OK, but we would like a crop that would pay Its way, at least breaking
even with costs. 50/50 cotton not a problem.

Unsprayed cotton is very expensive.

A lot of growers do not seem to understand the importance of refuges, and
management of them can be poor in some situations.

Growers are fairly happy with them, particularly cotton refuges.

The majority of the refuge (90%+) was Pigeon Pea. Growers like Pigeon Pea as it

requires less area, uses less water, is easy to grow, and is attractive. Depending on

feedback and yields, unsprayed cotton may be an option, especlally if higher Insect

years are experienced. At this stage, however, Pigeon Pea Is preferred.

They understand that refuges have to be grown but find it hard to justify using water on

a non-economical crop. Growers are worried that Pigeon Peas are a source of Mirids

and GVB, so control is necessary and therefore an extra cost Is involved.

Concern over the area thatis involved. There Is also concern about people who do not
undertake pupae control effectively.

Some growers are happy to use Pigeon Pea, although dislike that at times it is hard to

produce a stand, because of the seeds tendency not to germinate in wet weather.
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Namoi

Namoi

Namoi
Namoi
Namoi

Upper
Namoi
Upper
Namoi
Upper
Namoi
Macintyre
Macintyre
Macintyre

Macintyre
Macintyre

St George /
Dirranbandi

St George /
Dirranbandi
St George /
Dirranbandi
St George /
Dirranbandi
Darling
Downs
Darling
Downs

Darling
Downs

Darling
Downs

Darling
Downs

Capricorn

Capricorn

Capricorn

Capricorn

Some growers thinking about exploring other options such as Sorghum or Corn, hoping
to produce a stand easier plus make a profit.

It is very important that refuges are grown and managed correctly to ensure the future
of Bollgard |l cotton.

Pigeon Peas are a hard refuge to grow, unsprayed cotton may be a better option in the
future. PP were hard to get established, as we had flood damage which killed a
hectare of PP. They also appear to take a lot from the soil, and future crops never
appear to grow as well in an area that has had a PP crop.

More options are required.

Most understand refuges to be critical to maintain effective Bollgard Il management.
Refuges are becoming more accepted. Growers would like more options, particularly
options not requiring irrigation.

| will need to be more flexible In mixed areas. We grow early sunflower; maize;
Sorghum; soybean; and late sunflower.

Growers are not real hot on giving refuges the treatment they deserve. They need
more care and attention.

Growers can see the importance of refuges, but they are not high on the list of
priorities.

Not prepared to waste water on refuges. Therefore 50% Conventional is grown.

They see refuges as a hidden and unappreciated cost of growing Bollgard.

Unsprayed cotton generally yielded 5 to 7.5 bale / Ha and, although later to mature,
was economical. But this will only work in an IPM system, and you must manage the
crop well with water and nutrition. Plgeon Pea gave good results if managed well, but
does create a weed problem, No other refuge was used.

Costs them money for very little returns /Ha,

Need to have options in Dryland due to a large area being unproductive. Pigeon Peas
were well managed in irrigated situations.

Most growers view refuges as a necessary evil, though some of them just view the
refuge as evil. They like to keep the area as low as possible - Pigeon Peas are used in
preference to unsprayed cotton.

Generally there are no complaints, although they would like to see It smaller in area.

Very happy.

Overall, | don't believe the growers realise the importance of refuges, and view it as an
extra cost.
10% unsprayed. This year this was a costly option because of low yields on refuges.

Refuges have a real cost. 10% unsprayed adds $200 - $500 per Ha to Bollgard. This
year it was around $300/Ha. Most years unsprayed refuges yield 50% - 70% of
sprayed field yields.

Fairly expensive (e.g. unsprayed cotton). Dryland options are too limited, and why isn't
Pigeon Pea an option in this case?

Pigeon Peas: the 5% refuge is a direct cost of Bollgard, and must be considered.
Sprayed cotton: will use all of Conventional grown for this. Unsprayed cotton: yielded
almost nothing this year. Corn/Sorghum is too impractical and involves midge dangers
etc.

Not enough options for Dryland growers. Many growers (dryland and irrigated) believe
there are enough other crops being grown in the district without needing refuges.
Masses of Sorghum and Corn are usually grown.

A lot of growers do not fully appreciate the importance of the refuges in managing
resistance, and therefore they are often poorly managed. This a major concern for
resistance developing.

Growers generally understand the importance of refuges, and somewhat reluctantly
comply fully with regulation refuges.

Expensive - increases the cost/Ha of growing BG. In a diverse croppling area such as
ours, with an abundance of summer crops, lucerne, unsprayed malze, Sorghum in
close proximity to cotton, the refuge requirements are a little inflexible.

Refuges are an added cost to grow on top of licence fees, and need to be included in
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the overall cost of the technology. If refuges could be grown that were cost neutral or
cost positive, they would be more accepted and better managed.

Table 2.4 In light of these assessments, what is the mix of refuges on the farms you consult

Plgon Pea and nspraye re re genemlly preferred. Larger fam'ls tend towards
50/50 ol[ g afnvelonal.

Mainly Pigeon Peas. Some Conventional cotton.

Macintyre 50% Com‘enﬁonai

. Unsprayed Conventional cotton in Drylnd areas. Plgeon Peas and Conventional
d) in irrigated areas.

St Georue !
irranbandi

L wa! nv
St George / The majority was 5% Pigeon Pea.
Dirranbandi
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Darling

All types are used.

Downs

Darling We consulted on all the types of refuges. Irrigated Pigeon Pea is becoming more

Downs popular. In dryland areas more Conventional cotton Is used.

Darling 60 % Pigeon Peas; 20 % unsprayed refuge; 20 % unsprayed cotton.

Downs :

Darling Sprayed Conventional cotton, Unsprayed Conventional cotton, unsprayed Sorghum

Downs and unsprayed Corn.

Capricorn  All were a mix of Pigeon Pea and unsprayed Conventional cotton,

Capricorn Mainly sprayed Conventional cotton and then a small amount of 5% unsprayed Pigeon

Pea and 15% unsprayed Sorghum.

Capricorn  Plgeon Pea.

Capricorn A mixture of Conventional cotton and Pigeon Pea. Predominately Pigeon Pea.
2.4. Refuges — Grower Responses

Table 2.5 and 2.6 outline growers responses to questions regarding the cost associated with
having refuge from a grower's perspective. Clearly the suggested cost fluctuate greatly,
depending on the type of refuge grown, input costs (including water costs) and opportunity cost of
the resources. The responses to these questions and from consultants indicates that work needs
to be done in relation to establishing benchmark costs to assist decision makers with costings for
budgeting and comparative analysis purposes.

Table 2,5 Growing a refuge crop will have cost your business a percentage of potentlal profit
due to area taken by the refuge. Would you be able to estimate this cost and outline the major
parts of this cost for your operation?

Central
Central
Central
Central

Central

Central
Central

Central

Central

Central
Central
Central
Central

Central

Central
Central
Downs

Downs

$250/Ha. Seed. Operation. Chemicals.

$800 per acre.

Loss of productive ground.

Water inputs such as herbicide, labour, opportunity cost of not being cotton area. $950/Ha
of Pigeon Pea.

$350/Ha direct variable costs. Ground work, seed, herbicide, cultivation, water, residue
removal.

Major costs are weed problems and water use - hard to quantify, but we must do it.

Yes - cost same as cotton, e.g. land preparation, water, insect sprays, management, land
use. However, returns nil.

Low impact on cost as it does not take area away from cotton production, but does use
available water, probably adds $20/Ha growing cost to cotton crop.

Negative cost - produced more cotton in the refuge than with Bollgard, particularly ina
year like last year.

Not big. $145/Ha for 5% of cotton area. On worst paddock.

Still going through financials.

The cost is built into the field areas, it's just part of the management.

Cost of Bollgard licence fee on top of Conventional for the area - this is OK if the
advantages of Bollgard/sprays comes to fruition as it did last year and this year.

Cotton treated as per normal. Yield 1/5 bales/acre. Nearly got our costs back. Easier and
safer than Pigeon Peas. Would like area to reduce to 5%, then it would be quite okay on
cost structure. Refuges are a large cost, not knowing if you are going to get anything
back. Profit lost 1.5 bales/acre x 420 bales.

Lost profit around $2200/Ha. Weed control $100/Ha.
Refuge area usually breaks even - opportunity profit lost.
$300/Ha of refuge - lost income on refuge area.

Cost 2 Ha. of cotton at 8 bales/Ha (16 bales x 400).

The CCA 2005 Bollgard Report 21



Downs

Downs
Downs

Downs
Downs.
Bowns
Cowns

Downs
Downs
Downs
Downs

Downe
Downs
Downs
Downs
Downs
Macqg &
Southern
North -
Qld
Nerth
Qld
North .
Qid
North
Qid

North .~

Gid
North
Qld

Upper
Namai

Upper
Namoi

Upper
Namol
Upper
Namol
Ltpper
Namol

West
West
West
West
Woest

-Not harvested, therefore 10% of gross income i.e. VERY SIGNIFICANT. [f harvested, wil

be Iater - significant management issues. Espacially with contractors and pupae busting.
Timetiness.
$2000/Ha.

It makes a certain area of the farm non-profitable. You have to have all the inputs into it
with no return, Le. it's a big cost.

No cost,

$300 per Ha. Yield loss, poor quality.

10% of area produced no yleld.

Conventional cotton costs about the same as Boligard {0 produce and yielded 10-15%
lass.

Cost 20 bales of cotton.
Cost of insect controf.
Difference in net retums per hectare.

i€ | had to grow Pigeon Pea | estimate the exira cost at $100/Ha on top of the Bollgard
cost,

" Lost income - $2500 per hectare compared to colton area,

Major cost - water (irigation).

Sacrificing fand area and especially water,

The corn refuge had a similar return as the cotton because of high yield.

This cost s absorbed Into our dally operation as If is just part of growing Boligard.

5% Pigeon Pea area may represent 3-4% cofton area that could be grown, $1500/Ha.
profit??

$50,000

4 Ha., in worst country. Cost unknown.

" Not sure. Maybe loss of around $200-$300/Ha’?

Yes.

1 extra iﬁse_ctlctde_spray on the fleld that had the refuge. Los_s_or_ cotton pr_o:_!_uction._
Loss of income $35,000. Seed/water cost $1D,000.. Reduced cotton production.
$30,000 - 12Ha * $2,500/Ha GM foregone. Ridiculous for our area,

§37,500 lost opportunity to higher retum crop on same area.

Not estimated yet. Most convenient option fo use. .

Opportunity cost, water, chemical/herbicide, chipping.

Our refuge crop was harvested and yielded $tonto the Ha. - we grew 15 Ha.

. Gemmination sample 84%. So, now we will seed for the 05/05 season, therefore running

fine ball re profit margin.

Refuge = 3.75 bales/Ha. Boligard = 11.25 bales/Ha. Conventional = 12.5 bales/Ha.
Seed. 2 waters.

Estimated cost of refuge Is $611/Ha. Loss of cotton production on that area.

No.

Loss of area, pianting, cultivation and muiching and bed renovation for ne return.
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West Refuge = 0.07 bales/acre grown - planting, irrgation, destruction.

Woest The apportunity cost of the lost cofton production and growing cost of Pigeon Pea, Jess the
increase in gross margin over the total area due to Bollgard.

West $19000 and 75 ML of water (150 Ha).

West 0%, Loss of production on that area. No return for water used.
West 2% - lost production.

West Approx. 80 bales of cotton.

West Labour. Water. Spraying to keep clean,
West Lost cotton preduction, Seed and other inputs.
West Never worked it out.

West No.

Table 2.6 Could you summatrise how refuge cost impacts en your farm as the area of
Bollgard increases and how you calculate this cost?

Central Added cost to licence.

Central For the future of Bollgard we are happy to accept the loss in production.

Central Just spread this cost across the area and add it to the cost of the licence. Add insect
cantrol cost.

Cenfral Refuge is grown on unprotected country - so it can be wiped out by fleods. Therefore
the cost is minimal,

Centrai Don't calculate cost - just do it

Central Not increasing Bollgard area.

Central There Is not enough room. We have done the sums and it is my aim not o have to grow
refuge while Conventional variefies out-yieid, and discounts for fength aze nat that great
next year,

Central Boligard |l area will not increase unless other refuge options are available,

Central Cost is considerad as lost opportunity cost.

Central No effect - no need to grow more Bollgard, so do not have additional refuge costs,

Centrat Not reaily an issue. | would not have planted that area anyway.

Central 50%/50% = no country wasted. Maximum epperiunity for net profit,

Central Usually grew refuge in areas unsuitable for large scale production, e.g. between houses,
under power lines etc.

Downs Grow on paddocks previously set aside for Sorghum - usualiy a buffer area.

Downs Haven't costed it, but efther dryland option is a difficult choice. 10% unsprayed is messy

- makes 2 fields instead of one. Conventional cotton price refuge makes 2 crops instead
of one, Drylanders consider 10% unsprayed Conventional an excessive area.

Downs | have 40 hactares of {ucerna and 100 hectaras within 1.5km of cotton fields, and think
that refuges are a waste of time (I{) and money.

Downs Goas up at the same rate as area increases. Loss of income per Ha and per ML

Outright costs,

Oowns It makes a certain area of the famm non-profitable. You have to have ajl the inputs into it
with no return, i.e. it's a big cost.

Downs It will have to be included and then compared to growing Conventional cotten.

Downs Profit lost is set aside area divided by Bollgard area.

Downs Eash hectare of refuge that produces no income compared with the ineome produced by
the cotton crop.

Downs How much colton coutd we grow with the water used to grow the refuge.

Downs { do not see a grain (corn) refuge crop as being so much a negative.

Downe increases the cost base for Bollgard cotton. Calculate at 10% increase in price for
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Downs
Downs

Downs

Downs
Downs
Downs

Macq &
Southem
North
Qid

North
Qld

North
Qid

Upper
Namoi

Upper
Namoi

Upper
Namol

Upper
Namol

West
Woest
West

Wast
West
West

West

West
West
Waest

West
West
Waest
West
West
West

Bollgard for unsprayed refuge.

Minimal.

Next year we will use Conventional cofton at 50% as the refuge, as ths cost is too high
to set apart any unsprayed area.

Refuge costs aro caleulated on a per Hectare basis, and then spread across the
Boligard crop.

The benefits of Boligard outweigh refuge cost.

The cost of a refuge in dry tand is too Righ, this is why | stick to 50%/50%

Water cost, seed cost, production cost, mulching and cultivation as cotton ground.
Water not available to cotton productich {Bollgard cotton - surrcunded by corn and
sorghum). Generally at all stages.

Opportunity cost of using this water on refuge instead of cotton = $300 per ML..

Have not really calculated. But our process of budgets could estimate for an area.
Loss of income $35,000, Seediwater cost $10,000. Reduced cotlon production.

The more Bollgard you grow, the more refuge required - loss of cotton production area,
increased spray cost.
Assign the costs and the total area grown,

Cost is the gross margin for cotton. The gross margin for Pigeon Peas = lost
opportunity.
Not estimated yet. Most convenient option fo use,

We are located in a cool season area which has great diversity of crops and pastures,
I.e. not a monoculture area.

No, Very simple and very expensive,

Put all costs into cotton then average yield and income over total area,

Benefits of Bollgard in my circumstances outweigh the extra cost of refuges due to:
Impact on labeur; pesticlde in environment; ease of farming i.e. no reentry problems;

ess reliance on machinery i.e. spray rigs.

Caleulated as just another input which is a necessity if you want {0 use the technology.
No. . . R .

The area of Bolfgard will not increase at this stage because of the increase in the cost of
the technology.

Itis & cost, but the big picture is that we save money growing Bollgard l, sc cost Is more
thar: offsat. C ' '
Loss of area, planting, cultivation and mulching and bed renovation for no retum.

Main cost is the use of water equal to 5% of area, and the loss of production,

As costs for our Conventional roughly equal Bollgard, the refuge is a greater loss of
proguction.

Cost is basad on $ prefit per ML of water used on the crop.
{ don't have refuge crops.

it is worthy of consideration.

Part of the cost of growing environmentally friendly cotion.
Too early to know- may change percentage.

Water to keep It healthy Is the biggest cost. |t becomes a percentage in your waler
budget.
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3. BOLLGARD PERFORMANCE
3.1 Comparing Yield

The 2004-05 season saw a very even resuit for yield when comparing conventional and Bollgard
crops. For the 50 sample fields supplied, the average for both types of cotion was 10 bales, a
dramatic increase over the average yield reporied in 2003-04 where conventionat cotton for the
sample of 84 comparison fields resulted in an average of 7.73 against an average of 8.27 for
Bollgard. Yield differences on a valley-by-valley basis for the sample can be observed in the next
two figures. Yield is alse displayed by previous crap for the readers information.

Table 3.1 containe the comments of growers in response to questions on yield differences
between conventional and Boligard crops. Responses are varied as would be expecied, however
again, anecdotal evidence would suggest that conventional cotton performed more equally with
Bellgard that was achieved in previous seasons.

Differences in yield quality between the two types of cotton were largely not observed.
Comments in relation to quality are listed in table 3.2,
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Average Yield - Bales per Hectare 2004-05

- ™ Cotton Research and
Development Corporation
121 11.8 1.8 11.9
S8 106 11.0 11.0 109
109 ‘ 10.1 08 10.0 10.0
9.1
8.2
7.6 7'7 l
Central Qid Darling Gwydir Lower Namoi  Macintyre Southem St George/ Upper Namoi  Grand Total
Downs NSW Dirranbandi

1 Conventional Bollgard
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Average Yield - Bales per Hectare - 2003-04

Development Corporation
11.07
or0 0.64 10.00
B 9.03
5% i 8.07 851 8.19 il 8.27
7.68 780 7.76 758 7.73
6.91
4.38 i
] 3.80 I Rk
Bourke Darling Gw ydir Macintyre Macquarie Lower Namoi  Southern St George/  Upper Namoi  Grand Total
Dow ns NSW Dirranbandi
. Conventional Bollgard
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\__‘\u{‘{'
e Yield by Previous Cropping History - 2004-05 ,
Development Corporation —,‘" \“-i‘
12.0
11.5
10.9 10.7 10.7
9.8 10.0 10.0
9.3 ; 9.5
I . &9 | I
Cotton Fallow Sorghum Cereals Not Mentioned Grand Total

= Conventional Bollgard
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& Australian Government.——yrja |4 by Previous Cropping History 2003-2004

K “ Cotton Research and
Development Corporation

8.76 8.85
8.21 8.42 8.27
7.56 7.55 7.62 7.73

743 7.40 718 (48 |

6.04 7 .
) : | |
Fallow Sorghum Cotton Chickpeas Not Mentioned Cereals Grand Total

= Conventional Bollgard
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Table 3.1 For your Boligard area, would you comment on yield compared te Conventional fields?
{Grower Responses)

Central
Central
Centrai
Centrai
Cantral

Central

Central -

Central
Contral
Central
Central
Candral
Central
Central

Central -

Central
Central
Central
Central
Central
Cantral
Cenitral
Central
Central
Downs
Downs
Downs
Downs
Downs
Downs
Dowrs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs

Downs -

Downs
Downs

Bid not grow Convertionat cotton.
Dor't know. All Bollgard.
Growing 100% Bollgard.

Half a bale better.

Reasonably comparable. Conventional this year was stightly better - possibly due to variety
avallabliity.

0.4 Hale/Ha, Lower,
100% Boligard,
Conventional 0.5 plus better,

-Ginning not complete, but expect Botlgard to yield tess than Conventional at this stage.

Only produced Bollgard,

- 100% Bollgard. - *

Bollgard better yfelding, but more expensive to grow this year, in terms of gross margin,

‘Bollgard yleld was approximately 0.4 bales/acre lower than the Conventional average.

Conventional out-yielded BGIi by 0.7 bales/acre.

Conventional out-ylelded ¢n average 1.5 bales/Ha. compared fo Bollgard i - variety
‘selection of Bollgard Y played a partinthis, =

Have no comparison.

- Performed well,

Bolfgard approximately 20% higher due to eatly fruit set and dry finish.

" Boligard average yield 10,73 bales/Ha. Conventional average yield 11.64 baies/Ma.

Bollgard only went about 1 bale/Ha hetter than Convent(ona% on average

. Bollgard was higher.

| di¢t net have any Conventional fieids for comparisen.

" Only unsprayed cotton grown |e. refuge.

Simllar (last year Boilgard om-ylelded)
‘About the same. .
Bollgard yielded slightly hetter,

{ thought it was good on district average.

Bollgard owt-ylelded Convertional by 30%.

Boligard was In front by 15-20%.

Similar,

Seems to be higher. Mard fo tell as the Bollgard was given priority.
The same.

.4 bale/Ha. Better,

0 - 10% Increase over Conventional « dont tell Monsanto!

About the same,

About the same.

Better,

Comparable,

Conventional 10% better,

Cenventional slightly ahead,

Bryland yields - exactly the same.

Generally better.

| have found blg yield differences between BGIl vareties. The higher ylelding BG vasieties
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Downs
Downs
Downs
Downs
Macy &
Southern
Macq &
Southern

Macq &
Southern

MNorth
Qid
North
Qld
North
Qld

North
Qld

Nerth
Qid

North
Qld

Upper
Namoi
Upper
Namoi

Upper
MNamoi

Upper
Namol

Waest
West
West
West
West
West
West
West
West

West
West
West
West
West
West
West
West
West
West

are on par with Cenventional varicties.
Much better.

Slightly ahead of Conventional.
Slightly better.

Up by about 30%.

All BG2.

Bollgard yielded slightly better.

Boligard yielded stightly less than Conventional this season.
Better,

Bollgard performing better. Conventicnal turnout better. Each year possible variation,
Higher.

Slightly less in our varieties but not too bad.

Carventional a littew befter.

| didn't have any Conventional,

Only had Bollgard planted.

100% Bollgard.

Bollgars suits us in short seasen areas and yields are comparabie.
Conventional better yield.

Bollgard 15% less yleld.

Bollgard up te 12.5b. Conventlonal 8 b.

Same.

Bollgard had a small yield advantage, but alsc had a much better stant.
Bollgard had lower yield.

Excelient,

Ne Conventional for the last 2 seasons.

All Boligare 1l but highest yield average aver large area.

Boligard in 2003-2004 approximately .75 bales per acre betier. No Conventional grown in
2004-2005,

Conventional approximately 10% better.

Only grow Bellgard.

BGIl down by 1 baie/Ha. in some fields but on average down by .76 bale/Ha.
Convantional belter.

Good and getting better.

Less.

No, only had BG.

Similar.

Shightly hetter.

Slightiy lower in some fields but higher in others.
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Table 3,2 Would you say that there was difference in the quality of Bollgard Ii, lint compared
to Conventional lint from your farms? - Grower Response

Central
Central
Central
Central
Central
Central
Central
Central
Central
Central
Central
Central
Centra
Centrai
Centrai
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Cowre
Downs
Dowrs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs
Downs

No.

No.

Ginning incomplete but don't expect any differences.

Length will be a problem with the best Conventional variety available,
Depends on variety but BGI was probably better quatity.

No.

None to date, except 546BG with seed coat fragment lssues,
Mot from the seed company trials.

Same quality - very good,

Yes.

Bollgard was longer staple. Conventional - later crop set fruit in drought conditions.
1 did not have any Conventional fields for comparison.

No - but some Deltapine Boligard did have a lot lower tusnouts.
No difference.

Some short staple on Convertional.

NiA. Our Conventional lint has been very gocd - mostly premium.
No.

No.

No.

No.

Yes but only in dryland,

Certain varieties better.

Yes, some higher micronaire In Boligard.

About the same.

Batigard had low mike discount and shod staple.
Conventionai slightly ahead.

No, except for 168,

No.

MNo.

Ne.

Ne.

No,

No.

Perhaps better fibre length.

Possibly - can't prove.

Same.

Yas, higher micronaire.

Yes.
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Macqg & Bollgard was better quality.

Southern

Macy & Yas - herter fibres and lower TO's,
Southern

NorthQld  Yes.

Morth Qlid Higher,

NorthQld  No.

North Qld  Vesy similar, though ginning not finished this year. New vazieties this year.
Nerth Qid 1§ didin't have any Conventional,

North Qid  No.

Upper Bollgard shorter.

Namoi

Upper No.

Namai

West No.

West No,

West No.

West Seme discounts on Bollgard.

West Yes - but it was also a perfect cotton growing season in 04/05. Need a few more
years to comment.

Woest Yes,

West No.

West No.

West No.

Was{ Don't know vet.

West Nil.

West Mo difference.

Woest No.

West No.

West Not much.

West Slightly lower guality in Bollgard.
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32 Reduction in Chemical Applications

The performance of Bollgard on Helicoverpa is summarised in table 3.3. Generally, Bollgard
was judged to have performed to the expectations of consultants, always or mostly. Similarly,
consultants advise that they followed Industry thresholds and allowed 2 consecutive checks
prior to spraying always or mostly. Where industry thresholds were not strictly adhered to, the
alternative thresholds are listed in table 3.4.

Table 3.3 - Consultant Ratings of Bollgard Performance

Just sprayed to control he moths thus reducing the egg numbers and hen t '
number of young grubs having a "chew before they die". Threshold was approx 65%
frult retention

on

Macintyre j id lhraal o .10.fm at peak aquare and peak o

st George /
Dirranbandi

ray. )

e10l

In the 2004-05 production season, Bollgard varieties received an average of three sprays as
opposed to an average of 11.4 sprays on conventional cotton, a reduction of 8.4 sprays on
average. In the previous production season, there was a slightly higher average number of
sprays on Bollgard crops where 3.4 sprays occurred, and slightly less on conventional with
11.1. The distribution of sprays is include in the following figures for the two seasons.
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and
Corporation

17.5
135
12.3
1.2 11.0
) 10.0 106
9.0
45 40 i 4.0
2.9 : 25 3.0 5 3.0

Average Number of Sprays - 2004-05

1.4

Central Qld Darling
Downs
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= m Average Number of Sprays by Valley - 2003-04

14.2

12.0 12.5

133
1.1
10.0 10.0
9.0 9.0
4.4
3.9

2.9 %5 3.3 3.0 3.0 3.4

2.0 : _ 2.0

Bourke Darling Gw ydir Macintyre  Macquarie Low er Southern St George/ Upper Grand Total
Dow ns Namoi NSW Dirranbandi Namoi

= Conventional Bollgard
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! Australian Government

¥ Cotton Rescarch and
Development Corporation

Number of Sprays - All Valleys 2004-05 < cca )

T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

T T T 1

Conventional  Bollgard
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¥ Cotton Rescarch and Number of Sprays - All Valleys 2003-04 8 ;
Development Corporation Crr-a55

20%

3%

2%

0% 0%

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

' Conventional Bollgard
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39 Secondary Pests

Bollgard fields were sprayed for green mirids up to four times by only three per cent of
respondents to the survey who had sprayed for green mirids. 23 per cent of respondents
sprayed green mirids three times, while nearly half of the respondents sprayed twice.
Approximately 8 per cent of respondents listed four sprays for green vegetable bug, all other
secondary pests were sprayed a maximum of two times. Table 3.5 highlights the relevant
frequencies. Comments In relation to secondary pests are available in Table 3.6. The
complete listing of sprays by pest by valley by stage are presented in appendix 1.

Table 3.5 On average, how many times did you spray Bollgard for the following pests in
the 2004-05 season?

Table 3.6 Could you comment on secondary pest pressure in Bollgard |l fields compared to
Conventional fields?

Southern
NSW

pest pressure was higher in Bollgard fields than Conventional. However,
they were not that much greater than Conventional fields. For example, Mirids were
found in lower numbers in Conventional fields and Thrips were found in high numbers
in Conventional fields, similar to that of Bollgard.

Macquarie ~ Secondary pest pressure was slower to build, due to the beneficial insect populations
keeping the pest numbers lower. Mite numbers were higher in Bollgard, but did not
uickly flare like they would normally do in Conventional.

Stin

Gwydir conv
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Macintyre

Macmtyre

Approx 40 days aﬂer first Regent appllcetfon Mitea were evldem in BGll crops. We
didn't really have any issues with secondary pests in Conventional, due to spraying for
Heliothis.

StGeorge/ Mites were higher, and Aphids were also present in greater numbers. Mirids were al
Dirranbandi highel

St eorge! Mite, Thrips, Jassids & Mirid numbers were higher, while the rest were similar.
Dirranbandi

Darling Similar, due to lower Hellothls pressure,
Downs

Darling Obviously, more secondary pests in the Bollgard Il crops, as these usually get cleaned
Downs up in the Conventional ﬁelds by chemicals used to control Heliothis.

Capricon
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3.4. Active Ingredients

The following three figures show the difference in average number of sprays on conventional
and Bollgard cotton by active ingredient over the last three seasons,

The figures show those products that are dominant for each crop type; an example of a
product that is used more on Bollgard ¢rops than corventional is Fipronil in 2004-05 where
the average number of sprays on Bollgard 1.16 as compared to 0.4 sprays on average on
conventional cotton.

The average reduction in sprays on Bolligard by active ingredient for these seasons follows.
Again using Fipronit as an example, it is listed as a negative reduction {an increase) of 190
per cent on Bollgard crops over conventional

Appenrdix 2 lists the average number of sprays by active ingredient by valley.
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Average Number of Sprays by Product - All Valleys 2004-

2005

ABAMECTN 185C

ACETAMPRD

ALDICARB 150G

ALPHA-CY PERMETHRN 100EC

AMITRAZ 200EC

AMTRAZ 200U g

BACLLUS THURNGENSS 2x ||

BETACY FLUTHRIN 25EC/UL |

BETACY FLUTHRIN 8UL [

BFENTHRN 100EC

CANOPY OL "

CHLORFENAPYR 360SC

CHLORPY RIFOS 300EC/UL ¢
CHLORPY RIFOS-METHY L EC/UL

DELTAMETHRN 27589
DELTAMETHRIN 5.5UL
DIAFENTHIURON 500SC
DICOFOL 480EC

DMETHOATE 4008C | 0-
EMAMECTN

ENDOSULFAN 350EC

ESFENVALERATE 10UL |

ESFENVALERATE S0EC

FIPRONL 200SC

INDOXACARB |

LAMBDA-CY HALOTHRN EC/UL

METHDATHION 4008C [

METHOMY L 225LC

NPV -Germstar

NPV-Vivus

OMETHOATE 800SL

PARATHION-METHY L 500EC [

PHORATE 200G

PPERONY L BUTOXIDE 800EC [

PRIMCA RB 500WG

PRODIGY

PROFENOFOS 250ECAL

PROFENOROS 5008

PROPARGITE 600

SPINOSAD 480SC

SPINOSAD UL

THODICARB 3758C

ZETA-CY PERMETHRIN + ETHION
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Average Number of Sprays by Product - All Valleys 2003-2004

ABAMECTN 18SC
ACETAMIPRID
ALDICARB 150G
ALPHA.-CY PERMETHRIN 100EC
ALPHA-CY PERMETHRIN 16UL
AMTRAZ 200EC
AMITRAZ 200UL
BACILLUS THURINGENS!S 1x
BACILLUS THURNGIENSIS 2x
BETACY FLUTHRIN 25EC/UL
BETACY FLUTHRIN 8UL
BIFENTHRIN 100EC
CHLORFENAPYR 360SC
CHLORPY RIFOS 300EC/UL
‘CHLORPYRIFOS 750
CHLORPY RIFOS-METHY L EC/UL
CYPERMETHRIN 200EC
DELTAMETHRIN 27.5EC
DAFENTHIURON 5008C
DIMETHOATE 400EC
EMAMECTN
ENDOSULFAN 350EC
FIPRONIL 200SC

FOOD SPRAY |

IMDACLOPRID 200SC
INDOXACARB
LAMBDA-CYHALCTHRIN ZEON
METHOMYL 225LC
NPV-Gemstar

NPV-Vivus

OMETHOATE 800SL
PARATHION-METHY L 500EC
PHORATE 200G

PIPERONY L BUTOXIDE 800EC
PRODGY

PROFENOQFOS 250EC/UL

PROFENOFOS 250UL |
PROFENOFOS S00EC |

PROPARGITE 600

SPINOSAD 480SC

SPINOSAD UL

THIODICARB 350LV
THIODICARB 3755C

ZETA-CY PERMETHRIN + ETHION

Conventional
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Average Number of Sprays by Product - All Valleys 2002-2003

ABAMECTIN 18SC-Agrimec Wizard, Biomectin
ALDICARB 150G-Tamik, Touche
AMTRAZ 200EC-Ovasyn, Opal

BACILLUS THURINGIENSIS 2x--Dipel, BTK
BETACY FLUTHRIN 25EC/UL-Bulidock Duo
BETACY FLUTHRIN 8UL-Bulldock UL
CHLORFENAPYR 380SC-intrepld
CHLORPYRIFOS 300EC/UL-Predator
CHLORPY RIFOS 500EC-Lorsban
DELTAMETHRIN 27.5EC-Decis, Baliistic
DIAFENTHIURON 5008C-Pegasus
DIMETHOATE 400EC-Perfekthion, Rogor
EMAMECTIN -Affirm

ENDOSULFAN 350EC-Thiodan EC
FIPRONL 200SC-Regent

FOOD SPRAY -Envirofeast, Predfeed
INDOXACARB-Stew ard

NPV - Gemstar

NPV - Vivus

OMETHOATE 800SL-Folimat

PIPERCNY L BUTOXIDE 800EC-PBO
PIRIMICA RB 500WG-Pirimor

Prodigy

PROPA RGITE 600-Comite

SPINOSAD 480SC-Tracer

SPINOSAD UL-Tracer Il

THIODICARB 375SC-Larvin

THIODICARB 800WG-Larvin

ZETA-CY PERMETHRIN + ETHION -Mustang

ZETA-CYPERMETHRIN 100EC-Fury

Cenventional Ingard

0.11
0.00

0.07

Joos

0.07
1 0.07

0.1

0.11
10.04

0.44
0.19
0.11

0.07
0.15

1 0.04

0.00

10.07

037
0.11

0,04
1004

0.00
0.15

0.15

007

0.37
0.15
0.04
0.00

1.19

1.18

1.1

0.74

1.26



Average Reduction in Spray Applications on Bollgard by
Product - All Valleys 2004-05

ABAMECTN18SC |  76%
ACETAMPRD | 48%
ALDCARB 1506 | 0%
ALPHA-CY PERMETHRIN 100EC | 60%
AMTRAZ 2006C | o7%
AMTRAZ 200UL | 100%
BACLLUS THURINGENSS 2 | 100%
BETACYFLUTHRIN 25ECUL | 88%
BETACYFLUTHRNBUL | 100%
BIFENTHRIN 100EC | 90%
CANOPYOL |  85%
CHLORFENAPYR360SC | 100%
CHLORPYRFOS 300ECUL | 100%
CHLORPYRIFOS-METHYL EGLL | 100%
DELTAMETHRINZTSEC | 71%
DELTAMETHRINSSUL |  76%
CIFENTHURONSO00SG | -100%
DICOFOL 480EC | .100%
DIMETHOATE 400EC | -47%
EMAMECTIN | 100%
ENDOSULFAN3S0EC | 88%
ESFENVALERATE10UL | 67%
ESFENVALERATES0EC | 50%
FPRONL 2008C | -100%
NDOXACARB | 07%
LAMBDA-GYHALOTHRINEGUL | 100%
NETHDATHION 400EC | 50%
NETHOMYL 2251 | 100%
NPV-Gomstar | 100%
NPV-Vivus | 100%
OMETHOATE 800SL | -300%
PARATHION-METHYL S00EC | 100%
FHORATE 200G | 0%
PPERONYL BUTOXDE B00EC | 100%
PRMCARB 500WG | 100%
PRODGY | 100%
PROFENOFOS 260EC/UL | 100%
PROFENOFOS 500EC | B8%
PROPARGITEG00 |  75%
SPNOSADAB0SC | 100%
SPNOSADUL | 100%
THODICARB 3765C | 78%
ZETA-CYPERMETHRIN + ETHON | 100%
Grand Total | 79%
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Average Reduction in Spray Applications on Bollgard by Product - All
Valleys 2003-2004

ZETA-CYPERMETHRIN +ETHON 83%
THIODICARB 3755C |/ 100%:
THIODICARB 350LV |10 100%

SPINOSAD UL | 1009
SPINOSAD 480SC 98%:
| PROPARGITES001| -120%
PROFENOFOS S00EC |10 100% 0
PROFENOFOS 250UL |1 00%:
PROFENOFOS 250EC/UL | i83%
PRODIGY |sm100%m
PIPERONYL BUTOXIDE B00EC |17 100% -
PHORATE 200G |33%:
PARATHION-METHYL S00EC - 96%
4 OMETHOATEBOOSLY| -100%
NPV-Vivos. [ 88%
NPV-Gemstar = 2%
METHOMYL225LC | 100%
LAMBDA-CYHALOTHRIN ZEON | 82%
INDOXACARB 99%
IMIDACLOPRID200SC sl 008% ey
FOODSPRAY |1 100%:
. FIPRONILZOOSCY| -124%
ENDOSULFAN 350EC |1 8%
EMAMECTIN 99%
DIMETHOATE 400EC -8%
DIAFENTHIURONS00SCY|  -40%
DELTAMETHRN 275EC |mmmn88%:
CYPERMETHRIN 200EC | 3%
CHLORPYRIFOS-METHYL EC/UL [ 00%:
100%HLORPYRIFOS 750 [ g
CHLORPYRIFOS 300EC/UL |/ 89%
CHLORFENAPYR 380SC ~100%
BIFENTHRIN DOEC 6%
BETACYFLUTHRIN 8UL |1 1100%
BETACYFLUTHRIN 25EC/UL | 06%:
BACILLUS THURINGIENSIS 2¢ | 84t
BACILLUS THURINGIENSIS % - 100%
AMITRAZ 200UL | 100%
AMITRAZ 200EC 8%
ALPHA-CYPERMETHRIN &B% |0
ALPHA-CYPERMETHRIN TOEC |7 100%
ALDICARB B0G1| -8%
=300% " ACETAMIPRID

ABAMECTIN 8368%
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Average Reduction in Spray Applications on Ingard by Product - All
Valleys 2002-2003

ZETA-CYPERMETHRIN 100EC-Fury | 100%
ZETA-CY PERMETHRIN + ETHION -Mustang 100%
THIODICARB 800WG-Larvin 100%:

THIODICARB 375SC-Larvin | 67%
SPINOSAD UL-Tracer Ii 1 T1%
SPINOSA D 480SC-Tracer 100%:
PROPARGITE 600-Comite ] 100%
Prodigy 100%
PIRIMICARB 500WG-Firimor | 60%
PIPERONY L BUTOXIDE BOOEC-PBO | 50%
‘OMETHOATE 800SL-Folimat | -100%
NPV - Vivus0

NPV - Gemstar | 70%
INDOXACARB-Stew ard ] 94%
FOOD SPRAY-Envirofeast, Predfeed 100%
FIPRONIL 200SC-Regent | -400%
ENDOSULFAN 350EC-Thiodan EC ] 23%
EMAMECTNI -Affirm 1%
DIMETHOATE 400EC-Perfekthion, Rogor ] 58%
DIAFENTHIURON 500SC-Pegasus .J 7%
DELTAMETHRIN 27.5EC-Decis, Baliistic | 100%
CHLORPYRIFOS S00EC-Lorsban0%
CHLORPY RIFOS 300EC/UL-Predator | 100%
CHLORFENAPY R 360SC-Intrepid ] 100%
BETACY FLUTHRIN 8UL-Bulidock UL 100%
BETACY FLUTHRIN 25EC/UL-Bulldock Duo | -100%
BACILLUS THURINGIENSIS 2x--Dipel, BTK ] 100%
AMITRAZ 200EC-Ovasyn, Opal 100%

ALDICARB 150G-Temik, Touche ] 50%

ABAMECTIN 18SC-Agrimec Wizard, Biomectin ] 100%
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3.5 Economic Qutcomes

in this section, the economic result for individual comparisons is displayed. This result is
caleulated by subtracting from the total revenue (Yield x Price} the spray cost for each of the
fields in & palred tomparison and subtracting the net result for the Ingard/Boligard field per
hectare from the resull achieved by the paired conventional field, per hectare.

Assumptions for the analysis are outlined in table 3.7 below, pricing for chemical inputs are
arrived at annually using data from a cross-section of agricultural re-sellers,

Table 3.7 Assumptions for the Economic Analysis

2002/03
Net price per bale of cotton $400.00
License Fee $170.00
Aerial spraying $11.50
Ground Rig Spraying $10.50

Next are paired graphs for the 2003-04 and 2004-05 seasons outlining:

Total Spray Costs per Hectare in totat and by region
Insecticide cost per bale in total and by region
Average cost per spray in lotal and by region

2003/04

$400.00
$170.00
$11.80
$10.50

2004/05

$400.00
$250.00
$12.50
$9.50

These are followed by the following charts for 2002-03, 2003-04 and 2004-05 seasons for;

The distribution of paired comparisons falling within an economic benefit or cost,

The economic result for comparisons, and
Plots of total spray costs per hectare and vield.

The financial result for Bollgard when considering variable input costs resulled in 66 per cent
of comparisons ending in an economic benefit from growing Bollgard. This is a declining
trend where the resuit for the first year of Boligard was 84 per cent of comparisons showing a
benefit and in the last year of Ingard, 2002-03, 89 per cent of comparisons faveured the

fechnelogy,
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L Australian Government

e Tg;:mw':m Total Spray Costs per Hectare - Including Bollgard License - 2004-05
$931.34
$663.04 $687.41 sl

$599.07

$523.86
$492.95 $471.60

378.45
373.29 - 364.04 07 Iz“65 Iasoss 3,50 340.30

T T T T

Central Qld Darling Downs Gwydir Lower Namoi ~ Macintyre Southern St George/  Upper Namoi  Grand Total
NSW Dirranbandi

= Conventional Bollgard
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Australian Government
Cotton Research and " Total Spray Costs per Hectare - Including Bollgard License - 2003-04

Development
878.02
waram $847.23 * .
$749.16
475150 $702.03
$633.42
$439.60
$203.00 | $296.42 sa87.0 | 2182 1 o840 $274.34
s216.18 $231.94 TN
Bourke Darling Gw ydir Macintyre Mncquarle Low er Narnoi Southern Sl George/ Upper Namoi Grand Total

Dow ns NSW Dirranbandi

= Conventional  Bollgard
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_‘@ Australian Government
TR (o Reerchand | |nsecticide Cost per Bale - Including Bollgard License Fee - 2004-05

$65.97 $64.84

$80.46
$70.52

_ $47.73
) ? $42.86 $40.79
$36.07
3 Issoss $31.41 $32.00

Central Qld Darling Downs  Gwydir Lower Namol  Macintyre

1 Conventional
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$57.51 ae0A0
$36.70
I $30.48 $31.76 $34.01
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SULTy
e 1,
& e

“ Colton Research and Insecticide Cost per Bale - Including Bollgard License Fee - 2003-04 3
Development Corporation B &
$192.55
$144.62
$115.86
$101.71
$90.60 $91.52 $90.83
$70.94
$61.97 $63.62
36.65 39.27
]23.64 l30.53 26.49 32.82 30,93 33.76 31.63 33,17
Bourke Darling Gw ydir Macintyre  Macquarie Lower Namoi Southern St George/ Upper Namoi Grand Total
Dow ns NSW Dirranbandi
11 Conventional Bollgard
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o Cr——) Average Cost per Spray -Including Bollgard License -2004-05
Dres clopansent Corporation
$142.93
$129.87
$119.88
$Habe $107.83 $111.94
$91.01 $94.61
$82.95
$73.67
$60.13
$49.22 $52.26 $53.22 $52.37
$42.87 :

$44.01

Central Qld  Darling Downs Gwydir Lower Namoi  Macintyre Southern St George/  Upper Namoi  Grand Total
NSW Dirranbandi

= Conventional Bollgard
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Austrulian Government
" Cotton Research and
Development Corporation

Average Cost Per Applied Spray Including Bollgard License Fee - 2003-04

$124.80
$107.58 $105.44
$91.21 $95.70
$83.74 $81.66
793 $76.44 $76.20 '
$69.83 $73.17 $73.1 6046
$61.98 J
$60.31 $56.39
| I i |_I I |
Bourke Darling Gw ydir Macintyre Macquarie Low er Namoi  Southern St George/  Upper Namoi  Grand Total
Dow ns NSW Dirranbandi
1« Conventional Bollgard
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! Asntralisn Government ¢
TR Catiom Revearch amd L
D chpment Carporation

z
B4
7

’ Wi \\\‘
The Number of Paired Comparisons falling Within an Economic Benefit or
Cost as a Result of Growing Bollgard 2004-05

9
8
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3 3 3
2 2 2 2 2
1 1 1
0 o0 o . 0
g § 8§ E § § § & 8 8 3 ¢&8 ¢ & 8 8 § § 8 8 %
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&

! Australian Gevernment

-
e

Cotton Research and

T

Pevelopment Corporation

The Number of Paired Comparisons Falling Within an Economic Benefit or Cost as a

Result of Growing Bolgard 2003-2004

14
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3! Australian Gonernment N
) ™ Cotton Rescarch and § J3
lopment ( B A

The Number of Paired Comparisons Falling Within an Economic Benefit or Cost as a
Result of Growing Ingard 2002-2003
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", Australian Government

" Cotton Research and
Development Corporation

Economic Result for Bollgard and Conventional Field Comparisons - 2004/05

$3,000.00 -
$2,500.00 -
$2,000.00 -
34 per cent of
$1,500.00 comparisons show an
economic cost from
$1,000.00 - growing Bollgard

$500.00 - A
000 A

-$500.00 Y

66 per cent of comparisons
-$1,000.00 - show an economic benefit
from growing Bollgard

-$1,500.00 -
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. Australian Government ity

T Cotton Revearch and @
Devedopment Corporatinn

Economic Result for Bollgard and Conventional Field Comparisons ‘

2003/04

16 per cent of paired

comparisons show

an economic cost

from Growing

$2,000.00 -| Bollgard

$3,000.00

$2,500.00

I

$1,500.00 -
$1,000.00 -
$500.00 1

$0.00 A

($500.00) - S

(31,000:00) 84 per cent of paired

($1,500.00) - comparisons show an
economic surplus from

($2,000.00) - Growing Bollgard
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Australian Government

$3,00000 4 Economic Result for Ingard and Conventional Field Comparisons 2002/03

$2,500.00 -
$2,000.00 < 11 per cent of
paired
$1,500.00 - comparisons
show an
$1,000.00 1 economic cost -
$500.00 - SRR s _-
& : 3
$(500.00) K /
$(1,000.00)
$(1,500.00)
89 per cent of paired comparisons
$(2,000.00) show an economic surplus

The CCA 2005 Bollgard Report 60



! Australian Gosernment

=i Catton Research and
Development Corporation

Comparison of Economic Outcomes* for Ingard in 2002/03 and Bollgard in the

2003/04 Seasons

$842
$655.83
$515

$645
355
? o $283.02

541
it

Average of Losses - per Ha

($422) ($379.76)

($922)

Ingard 2002 -2003
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Average of Surpluses - per Ha

Bollgard 2003 - 2004

61

Average overall result - per Ha

Bollgard 2004 - 2005



A Awtatian Governomens
eI Cotton Research asd

e chopacnt Corporstion

$1,150.00

«. Conventional Bollgard
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"!‘ Australian Government
e

¥ Cotton Research and
Development Corporation ;{)

Plot of Total Spray Costs per Hectare and Yield in Bales per Hectare - 2003-2004

14

12 |

10 4

T

$0 $200 $400 $600 $800 $1,000 $1,200

Conventional Bollgard
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- L
. “"e Australian Government ¢ .
e ™" Cotton Rescarch and ; '

Development Corporation  Plot of Total Spray Costs per Hectare and Yield in Bales per Hectare - 2003-2004

12 -

10 -

$- $100 $200 $300 $400 $500 $600 $700

Conventional = Ingard
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4,

APPENDIX 1 - NUMBER OF SPRAYS BY PEST

SR e Average Number of Sprays by Pest - All Stages - Bollgard 2004-05

Ierehopasent € orporation
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b ! Australian Government
e Cotton Research and

Devedopment Corporation

Average Number of Sprays by Pest All Sages Combined - Bollgard - 2003-2004

3.34
1.64
0.67
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A, ' Ausiralian Govermment

3 Cotten Rrscarch sed Average Number of Sprays by Pest All Sages - Conventional - 2004-05

Devriopencet Carporatinn

9.32
0.82
0.48
0.08 0.02 040 _ 0.02 0.02 0.04 0.08 0.02 0.02 0.14 0.04
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Average Number of Sprays by Pest All Sages - Conventional - 2003-04

7.69
0.81 0.48
{ 0.39 .
Aphid Helicoverpa Helicoverpa Aphid  Helicoverpa Mirid Helicoverpa Mites Mirid Mites Thrips
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_%}g Amtralian Government il
Ege 1" Cotton Revearch ad Average Number of Sprays - Plant to First Flower - Bollgard - 2004-05 @

Developmcat €
1.50 -
1.00 -
0.50 -
0.00 Bi i I ol | ] - el
Southern St George/
Central Qld |Darling Downs Gwydir Lower Namoi | Macintyre NSW Dirranbandi Upper Namoi | Grand Total
»GVB 0.20 0.10 0.04
- Helicoverpa Mirid 0.10 0.02
m Mirid 0.20 0.10 0.07 0.06
m Mirid Mites 0.10 B | 002
= Mirid Thrips 1.00 0.04
u Thrips 0.42 0.10
u Wireworm Aphid 0.50 0.02
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:%{_ Australian Governaot
TEIEET" Cotton Research and

Ivveloprment Carpor st
Average Number of Sprays - Plant - 1st squares - Bollgard 2003-04
Darling Downs Upper Namol Total
1 Mites 008 0.03”7
Thrips 0.19 067 0.34
M Grand Total 0.19 0.75 037
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‘@‘ :‘::’.‘:::‘Lm Average Number of Sprays - Plant - First Squares - Conventional 2004-05

Devebopment Corparstion

5.00 -

4.00 -
3.00 -

2.00 -

1.00 -
ol p L : )

Central Qid |Darling Downs| ~ Gwydir | Lower Namoi | Macintyre s‘;}‘;"vf,m S:HS:;:‘; Upper Namoi | Grand Total
= Aphid 0.20 0.02
Helicoverpa 1.50 0.00 0.80 2.20 0.36 1.50 1.00 4.00 0.96
eMid | o0s0 | o2 || 004
m Mites 0.07 0.02
wTips | 050 T er | T | o4
1 Wireworm Aphid 1.00 0.04
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Average Number of Sprays - Plant - 1st squares - Conventional 2003-04

___._j g l L]
Bourke %:2:2 Gwydir Macintyre Macquarie |Lower Namoi| Upper Namoi| Grand Total
1 Helicoverpa 4.00 0.04 0.50 0.08 10 | ) | 0.14
Mirid 0.08 0.50 0.04
M Thrips 0.19 0.67 0.23
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& b Awntralian Goserniment S
R e Average Number of Sprays - Squaring to First Flower - Bollgard -2004-05 @

1.50 -

1.00 4

0.50 4

5 i B :
0.00 1 - Southem | St George/ -
outhem eorg
Central Qld |Darling Downs Gwydir Lower Namoi | Macintyre NSW Dirranbandi Upper Namoi | Grand Total
mAphd | .94 [ 010 ] obe
GVB 0.20 0.50 0.12

mHelicoverpa | ) 008 0.50 0.04
m Mird 1.00 0.58 0.80 0.50 0.50 0.67 1.00 0.58
= Mirid Aphid 0.20 0.02
u Wireworm Aphid 0.50 0.02
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.
LA, Aviralian Goverment
TTInge Y Cotion Revcarch sed

Devchaponent Corporation
Average Number of Sprays - Squaring -1st flowers - Bollgard 2003-04
| | g -
Darling Lower Southern | St George/ Upper
Bourke Downs Sl Micingjre Namoi NSW Dirranbandi Namoi T
1 Helicoverpa 017 0.03
Mirid 1.00 0.62 1.50 0.83 0.50 1.00 0.86 0.42 0.68
M Mirid Helicoverpa |  1.00 . 017 , 0.03
Grand Total 2.00 0.62 1.50 1.00 0.50 1.00 0.86 0.58 0.76
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_‘{;&L Astralian Gorament
T e Average Number of Sprays - Squaring to First Flower - Conventional 2004-05

5.00 -

4.00

3.00 4

2.00 -

1.00

Southem l George/
NSW Dirranbandi
= Helicoverpa 1.00 2.00 4.60 3.14 3.50 4.67 6.00 3.22
Helicoverpa Ap_:ﬁirc'li D 0.20 o 0.02
rlngchowrpa Mirid 1.00 137 0.10 0.21 0.50 0.42

m Helicoverpa Thrips | 0.07 0.02

=
Central Qld

Gwydir Lower Namoi | Macintyre Upper Namoi | Grand Total
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Average Number of Sprays - Squaring -1st flowers - Conventional 2003-04

The CCA 2005 Bollgard Report

Bourke %’:xg Gwydir |Macintyre Mac:uarl ;:m‘; so:;mm George/ ?rft:f
Dirranban
1 Helicoverpa 4.00 1.19 3.00 2.08 100 | 050 3.00 1.86 152
Helicoverpa Mirid | 1.00 0.35 0.42 3.00 0.43 0.34
W Mirid 0.08 1.50 0.33 0.14
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g Average Number of Sprays - First Flower to First Open Boll - Bollgard - 2004-05
1.50 -
1.00 §
~
050 : /
B
1| :
i H ! :
T i fn ¢ i
Southem St George/
Central Qld |Darling Downs Gwydir Lower Namoi | Macintyre NSW Diranbandi Upper Namoi | Grand Total
wAphid ] o7 0.40 0.07 0.33 012
Aphid GVB 0.20 0.10 0.04
uGVB ] - 0.80 0.30 0.14
W Helicoverpa 0.20 0.07 0.50 0.08
#Mind 100 | 067 0.40 1.00 0.33 0.50 0.60
w Mirid Aphid 0.50 0.08 0.10 0.50 0.67 0.12
mMites | 0.10 o 0.02
0 Whitefly Jassids 0.50 0.02
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Average Number of Sprays - 1st Flowers - 1st open boll - Bollgard 2003-04
: St George/

Darling ; : ; Lower | Southern .. Upper Grand

o Gwydir | Macintyre | Macquarie Niiiial NSW Dlrrall‘lband Na ol Total

“Aphid | 058 o . . 0.14 0.24

Helicoverpa S I S 1.00 _02s 01

mMiid | 073 | 100 | 100 | 100 | 050 | 100 | 071 | 050 | 068
Mirid Mites | - 1.00 0.03

Mites 0.50 1.00 0.03
Aphid Helicoverpa m Mirid Mirid Mites Mites
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.
A A Amtralizn Govermment
Ly T7 Cotten Resesrch and

Average Number of Sprays - First Flower to First Open Boll - Conventional -2004-05

Dol Corparatbon
6.00
5.00 +
4.00
3.00 A
2.00
1.00 - -
0001 Daﬂl;; South St George/
i outhern eorg i
Central Qid Déiia Gwydir | Lower Namoi | Macintyre NSW Dirranbandi Upper Namoi | Grand Total
= Aphid 0.10 0.02
GvVB 0.40 0.02
m Helicoverpa 3.50 3.92 6.00 4.30 4.07 3.00 5.00 4.00 4.26
m Helicoverpa Aphid 0.17 1.20 0.20 0.07 0.22
1 Helicoverpa Mirid 0.83 0.20 0.10 0.21 0.30
u Helicoverpa Whitefly ) 1.00 0.04
m Mirid 0.50 0.02
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2
e Cottun Research sad

Devclopearat Corporation

Average Number of Sprays - 1st Flowers - 1st open boll - Conventional 2003-04

The CCA 2005 Bollgard Report

a
# il
P
| n i
| & i “i
" g f'-f q
iz § g i |
m b i i i L i i
= - ~i K iy 5] =] i
‘35 53 | i 4 ¥ & ]
“ 1 15 - ] L 1 | ] 4
| | m | I i i P _ B R o
; St
Darling Macquari| Lower |Southern Upper Grand
Bowrke Downs Gwydie | Macintyre e Namoi NSW C?eorge.f Namoi Total
Dirranban
= Helicoverpa 2.00 2.58 2.50 3.83 3.00 7.50 7.00 5,00 5.00 3.75
 Hellcoverpa Aphid| 1.00 | 054 | — — A |
M HelicoverpaMird | | 038 | | 058 _ 0.4 | 028
Mirid 0.04 1.50 0.58 0.29 0.17 0.23
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. Y ,‘_ Munlhtmﬂ!-un
E !Eg i L Average Number of Sprays - Open Cotton - Bollgard - 2004-05

1.50 -
1.00 - u
"
= ]
f f
| i
0.50 4 ., ! 1
| | ] H .
i i
i i iy H |
i i i B "L Lj
' ] i i £ : i
000 LA | | i ko | | Ll o
. Southem St George/
Ce
ntral Qld |Darling Downs Gwydir Lower Namoi | Macintyre NSW Dimanbandi Upper Namoi | Grand Total
= Aphid 0.50 0.83 0.30 0.21 0.33 1.00 0.40
BGVB. 0.08 0.10 0.04
m GVB Aphid 0.40 0.10 0.08
mMiid | 0.43 0.50 0.14
= Mirid Aphid 0.07 0.02
" I\@d Helicoverpa 0.50 0.02
m Mites | 0.50 0.02
0 Mites Aphid 0.07 0.50 0.04
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Average Number of Sprays - Open Cotton - Bollgard 2003-04

t
= : i
o 5]
i i NN &l u -
StGeorge/
Darling Downs Gwydir Macintyre Macquarie Dirranbandi Upper Namoi Grand Total
= Aphid 0.46 0.25 1.00 0.57 067 0.47
W /phtd Whitefly | - aes IR | S e _ 1005
M Helicoverpa 017 0.03
Mirid 0.31 | ear 0.57 _ _0.42 - 032
m Mites 0.50 017 058 017
= Aphid Aphid Whitefly o Helicoverpa Mirid m Mites
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.

N * Amstralias Government
37 Cotten Research and

Average Number of Sprays - Open Cotton - Conventional - 2004-05

Develepocst Corporation

2.00 4

1.80

1.60

1.40

1.20 |

1.00 -

0.80 -

g . " 7 y

0.40 - | ) H i il fl i

E | E b E ]
020 § 1 E ‘ E ;
000 - - Darli P} k Hs uthe Sjt George/ - '
ng outhem eorge/
Central Qld Bovins Gwydir Lower Namoi | Macintyre NSW Dirranbandi Upper Namoi | Grand Total

= Aphid 0.50 0.33 0.00 0.50 0.50 0.50 0.67 1.00 0.44
evB 0.00 0.08 0.00 0.00 0.14 0.00 0.00 0.00 0.06
m Helicoverpa 0.00 0.33 0.00 1.40 1.50 1.00 1.00 1.50 0.94
m Helicoverpa Aphid 0.00 0.42 0.00 0.00 0.14 0.50 0.00 0.00 0.16
1 Mirid 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.50 0.04
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e @
Average Number of Sprays - Open Cotton - Conventional - 2003-04
P = N g | | | -
Bourke z:m:g Gwydir Macintyre Macquarie |Lower Namoi Dsi:::::agned’i Upper Namoi| Grand Total
= Aphid 035 0.25 1.00 0.75 035
Helicoverpa 1.00 038 1.00 2.00 - 557 | 600 | 233
W Helicoverpa Aphid 015 0.42 050 016
Helicoverpa Mirid | | 035 025 - R X
Helicoverpa Mites 0.08 0.50 0.03
150 0.08 | oes 008

Mirid

ann
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5.

APPENDIX 2 - DETAILED CHEMICAL APPLICATIONS BY
ACTIVE INGREDIENT

Cantral Qid Dariing Gwydir  Lower Namoi  Macintyre Southern St George/  Upper Namoi  Grand Total
Dow ns NsW Dirranbandi

# Conventional - ABAMECTN 18SC Boligard - ABAMECTIN 18SC - 2004-05

1 ity
e { ):
s b -

Corporwion

2,00

0.43

0.25
047 017019

| I

Bourke Darfing Gwydir Macintyre Macquarie  Lower Southern  StGeorge/  Upper  Grand Total
Dow ns Namoi NSW  Diranbandi  Namol

« Cenventional - ABAMECTN 18SC Boligard - ABAMECTIN 18SC - 2003-04
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260

1.08

1.00 1.00

058
050 050 0.40 043

i |

Central Qid Daring Gwydr  Lower Namoi  Macintyre Southern  StGeorge/ Upper Namol Grand Total
Dow ns NSW Dirranbandi

 Conventional - ACETAMPRID  Bolgard - ACETAMPRID - 2004-05

; i Awmiralion Govermmest @
" Comn Reveared 1 !
[Nt p——
0.38
029
0.24
0.18
0.13

Bourke Darlng Gwydir  Macintyre Macquarie  Lower Southern St George/  Upper  Grand Total
Downs Namoi NSW Dirranbandi  Namol

# Conventional - ACETAMPRID  Bolgard - ACETAMPRID - 2003-04
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0.42 0.42 |
| |
I 0.14 0.14
ol —
J b
Central Qid Daring Gwydr  Lower Namol Macintyre Southern StGeorge/ Upper Namol Grand Total
Dow ns NSW Dirranbandi
« Conventional - ALDICARB 150G~ Boligard - ALDICARB 150G - 2004-05
Amntration Ganermsment
Cattem Resenrch amd
[ —— E
067
0.58
&)
el
i
5l
i
v
a6
i
bl
el 0.19
0.150.15 i) s
f e i
i =
E B
&
= B
Bourke Darling Gwydrr  Macintyre Macquarie Lower Southern St George/  Upper  Grand Total
Dow ns Namoi NSW Dirranbandi  Namoi

Conventional - ALDICARB 150G~ Bollgard - ALDICARS 150G - 2003-04
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on
0.7
0.10
0.08
0.02
Central Gid Daring Gwydr  Lower Namol  Macintyre
Dow ns

Southern St George/
NS\

Upper Namol  Grand Total
W Dirranbandi

' Cenventional - ALPHA-CY PERMETHRIN 100EC ~ Boligard - ALPHA-CYPERMETHRIN 100EC - 2004-05

0.19
0.15
Bourke Darling Gw ydir Macintyre  Macquarie Lower Southern St George/ Upper  Grand Total
Cowns Namoi NSW  Diranbandi  Namei
1 Conventional - ALPHA-CY PERMETHRIN 100EC  Boligard - ALPHA-CYPERMETHRN 100EC - 2003-04
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084

0.50

0.16

Bourke Dariing Gwydr  Macintyre Macquarle  Lower  Southern  StGeorgel
Downs

Upper  Grand Total
Namoi NSW

Dirranbandi ~ Namoi

Conventional - ALPHA-CY PERMETHRIN 16UL  Boligard - ALPHA-CYPERMETHRN 16UL - 2003-04
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ottt R ool -
Divvebogame Crrperation 4

250

8.00
43
157 150 156
1.08 o
050
o [ .
- |

Central Qd Darling Gwydir  Lower Namol Macintyre Southern StGeorge/ Upper Namol Grand Total
Dow ns NSW Dirranbandi

I Conventional - AMITRAZ 200EC  Beligard - AMITRAZ 200EC - 2004-05

4.00

4.00
325
288
235 223
1.50
1.00 1.00 )94

07983

I 42

Bourke Darling Gwydir  Macintyre Macquarle  Lower Southern  StGeerge/  Upper  Grand Total
Downs Namoi NSW  Dirranbandi  Namol

7 Conventional - AMITRAZ 200EC  Boligard - AMTRAZ 200EC - 2003-04
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> " Ustros Research sl /
Torbpr st oy 4

0.38
0.08 k 0.10 .

Central Qid Dariing Gwydir  Lower Namol  Macintyre Southern St George/ Upper Namol Grand Total
Dow ns NSW Dirranband|

« Conventional - AMTRAZ 200UL  Boligard - AMITRAZ 200UL - 2004-05

Australisn Gesermsment
Contom Mvenreh seed
s vt Cor s

0.71

0.16
012

Bourke Daring Gwydir Macintyre Macquaria  Lower Southern  SlGeorge/  Upper  Grand Tolal
Downs Namol NSW  Diranbandl  Namol

= Conventional - AMITRAZ 200UL  Boligard - AMITRAZ 200UL - 200304
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= Coman Research snd i A
Dvebepancnt € urporstion <

0.47

0.38

Bourke Darling Gwydir  Macintyre Macquark  Lower  Southern StGeorge/  Upper  Grand Total
Downs Namol HSW Dirranbandi ~ Namol

# Conventional - BACILLUS THURNGIENSIS 1x Bolgard - BACILLUS THURINGENSE 1x - 2003-04
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i ! Amiralien Genvvasmnt
e Ll e———
e sbprs oo s

043
Central Qd Darling Gwydr  Lower Namol Macintyre Southern St George! Upper Namol Grand Total
Dow ns NSW Dirranbandi
Co - BACLLUS THL 2x  Bollgard - BACLLUS THURINGIENSIS 2x - 2004-05
225
1.00
0.50
[Toa
012 017 f
Bourke Darling Gw ydir Macintyre M i Lower South StGecrge/  Upper  Grand Total
Downs Namol NSW  Dirranbandi  Namoi
» Conventional - BACILLUS THURINGENSIS 2x Boligard - BACLLUS THURNGENSIS 2x - 2003-04
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Awstrabias Conermment q
" ot Revenrrh med g
L e a¥:

2.60
233

1.00
.80
058
0.43 0.50
l ==

Central Qid Daring Gwydir  Lower Namoi Macintyre Southern St George/ Upper Namol Grand Total
Dow ns NSW Dirranbandi

= Conventional - BETACYFLUTHRIN 25EC/UL  Boligard - BETACY FLUTHRIN 25EC/UL - 2004-05

128

1.00

0.82.83

054
044
025
I .16

Bourke Darling Gw ydir Macintyre Macquarie  Lower Southern StGeorge/  Upper  Grand Total

Dow ne Namoi NSW  Dirranbandi  Namoi
= Conventional - BETACY FLUTHRIN 25EC/UL Beligard - BETACY FLUTHRIN 25EC/UL - 2003-04
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! Amstralion Conermamot i
Comton Rvourchmd
D rhetest € or o tinn

0.30
0.20
f 0.08
Central Qi Darfing Gwydir  Lower Namoi Macintyre Southern St George/ Upper Namoi Grand Total
Dowins NSW Dirranbandi
“ Conventional - BETACYFLUTHRIN BUL  Beligard - BETACY FLUTHRN BUL - 2004-05
Awstratisn Conermment
b B oy b eed
Tirsrhgeers o por b
200
038 ?'47
Bourke Daring Gwydr  Macintyre Ma i Lower South StGeorge/  Upper  Grand Tolal
Dow ns Namol NSW  Diranbandi  Namoi
1 Conventional - BETACY FLUTHRIN BUL Bolgard - BETACY FLUTHRIN 8UL - 2003-04
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; :
" Comen Resewrch and

0.80
0.50
0.43 0.42
0.20
.14
.04

Central Qid Darfing Gwydir  Lower Namol  Macintyre Southern St George/ Upper Namoi Grand Total
Dow ns NsW Dirranbandi

 Conventional - BIFENTHRIN 100EC ~ Bolgard - BIFENTHRIN 100EC - 2004-05

200

0.74

0.42

.16

Bourke Darling Gwydr  Macintyre Macquarle  Lower Southern St George/  Upper  Grand Total
Downs Namol NSW Dirranbandl  Namol

= Conventional - BFENTHRIN 100EC Boligard - BIFENTHRN 100EC - 2003-04
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Lower Namoi  Macintyre

Southern
NSW

Dirranbandi

Darling Gw ydir

Central Qi
Downs

" (oo Researeh sl
N

__ N
Macquarie

+ Conventional - CHLORFENAPYR 360SC  Bolgard - CHLORFENAPY R 360SC - 2004-05

Lower Southern  StGeorge/  Upper
NSW  Diranbandi  hamol

St George! Upper Namol Grand Total

Grand Total

Darfng Gw ydir Macintyre
Dow ns
 Conventional - CHLORFENAFYR 360SC

Bourke

The CCA 2005 Bollgard Report

Boligard - CHLORFENAPYR 360SC - 2003-04
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030

Central Qi Dariing Gwydr  Lower Namol Macintyre  Southern  StGeorge/ Upper Namol Grand Total
Downs NSW Dirranband|

# Conventional - CHLORPY RFOS 300EC/UL  Boligard - CHLORPY RIFOS 300EC/UL - 200405

1.83
1.50
83
038
i"z

Bourke Darfing Gwydir  Macintyre Macquarie Lower Southern St George/  Upper  Grand Tolal
Downs Namoi NSW  Dirranbandi  Namoi

228

.14

' Conventional - CHLORPY RIFOS 300EC/UL Boligard - CHLORPY RIFOS 300EC/UL - 2003-04
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>

Bourke Daring Gwydir Macintyre Lower St George/ Upper  Grand Total
Dow ns Namoi NSW  Dirranbandi  Namoi

Cenventional - CHLORPYRFOS 750  Bolgard - CHLORPYRFOS 751 - 2003.04
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020

0.04

| I

Central Qid Darling Gwydr  Lower Namol Machtyre  Southern  StGeorge/ Upper Namol Grand Total
Dow ns NSW Dirranband|

= Conventional - CHLORPY RIFOS-METHYL EC/UL  Bollgard - CHLORPY RIFOS-METHY L EC/UL - 2004-05

. 3
| Artraliss Gospramens
= Rl Ty Se—— H
Dt etopement Corporsina v

Bourke Darling Gwydir  Macintyre Macquarie  Lower Southern StGeorge/  Upper  Grand Total

Downs Namol NSW  Diranbandi  Namoi
 Conventional - CHLORPY RIFOS-METHY L EC/UL Boligard - CHLORPY RFOS-METHY L EC/UL - 2003-04
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L] .
. Amstralian Governomont '
" Cotten Revvereh sost ! H
Dvehepmment { erporstion —

058
047
17 o418
Bourke Daring Gwydir M Lower StGeorge/  Upper  Grand Tolal
Dow ns Namol NSW  Dirranbandi  Namol
# Conventional - CY PERMETHRIN 200EC Beligard - CY PERMETHRIN 200EC - 2003-04
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2.00
1.60
1.50
1.00
0.80
057 056
a4 033
I .14 I 0.18
ContralQd  Daring Gwydr  Lower Namol  Macintyre

Southern St George/ Upper Namol Grand Total
Dow ns NSW Dirranbandi

 Canventional - DELTAMETHRIN 27.5EC  Boligard - DELTAMETHRIN 27.5EC - 2004-05

B '@:
Develapemrst Corporsion
3.00
1.00
.83
0.69
0.19 0.47 .16
B |
Bourke Daring Gwydr  Macintyre Macquarle  Lower
Downs

Southern  StGeorge/  Upper

Namol NSW  Dirranbandi  Namoi

Grand Total

 Conventional - DELTAMETHRIN 27.5EC Bolgard - DELTAMETHRIN 27.5EC - 2003-04
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A 1 Awstrabisn Gosermmcnt 7
- T Cutvwn Rasewrch sl iy
s vgemst Crporsin P

0.60
0.50
0.43
0.30 i o:u
010 | : | 008

Cenlral Qld Carling Gwydir  Lower Namoi  Macintyre Southern St George/ Upper Namoi  Grand Total
Dowi ns NSW Dirranbandi

Conventional - DELTAMETHRIN5.5UL  Boligard - DELTAMETHRIN 5.5UL - 2004-05
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0.10

0.07.07

0.04

0.02

Central Qd Datling Gwydir  Lower Namel Macintyre Southern StGeorge/ Upper Namol Grand Total
Dow ns NSW Dirranbandi

= Conventional - DIAFENTHURON 500SC  Bolgard - DIAFENTHIURON 500SC - 2004-05

083

Bourke Darling Gw ydir Macintyre Macquarie Lower Southern St George/ Upper  Grand Total

Dowins Namol NSW  Diranbandl  Namol
« Conventional - DIAFENTHURON 500SC Boligard - DIAFENTHIURON 500SC - 2003-04
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! Awstrabion Gosrrmament

- #17 Catiun Rrsenrvh sl
[

0.10

0.02

Central Qd Darlng Gwydir  Lower Namoi  Macintyre
Daw ns

Conventional - DICOFOL 4B0EC  Boligard -
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Southern St George! Upper Namol  Grand Tolal
NSW Drranbandi

DICOFOL 480EC - 2004-05



0.70

0.580.58

0.500.50

038
033
0.20029 44
0.20 I I

Central Qid Daring Gwydr  Lower Namol  Macintyre Southern  StGeorge/ Upper Namoi Grand Total
Dow ns NsW Dirranbandi

= Conventional - DIMETHOATE 400EC ~ Boligard - DIMETHOATE 400EC - 2004-05

Aantralian Uomer pest ; - N
" G Reearchond A 3
Do ot Coe parstina .
200 2.00
158
133
oy’ 116
1.00 092
078
0.50
0.29
0.10.17
Bourke Dariing Gwydir  Macintyre Macquarie  Lower  Southern StGeorge/  Upper  Grand Total
Dow ns Namel NSW Dirranbandi  Namol
1 Conventional - DIMETHOATE 400EC Boligard - DIMETHOATE 400EC - 2003-04
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50
2,00
1.80
135 I I

Central Qid Dariing Gwydr  Lower Namol Macintyre  Southern St George/ Upper Namol Grand Total
Dow ns NSW Dirranbandi

 Conventional - EMAMECTIN ~ Boligard - EMAMECTIN - 2004-05

300
257
242
192 200 1.88
154
1.00
83
.16

Bourke Daring Gwydr  Macinty Lower 8 SlGeorge/  Upper  Grand Total
Downs Namol NSW  Diranbandl  Namol
“ Conventional - EMAMECTIN Bolgard - EMAMECTN - 2003-04
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350 400
3.00 S8 3.00
226
1.00
0.75 .60
0.50
I 0.200.20 07 .24
2= |

Central Qid Daring Gwydr  Lower Namoi Macintyre  Southern  StGeorge/ Upper Namol Grand Total
Dow ns NSW Dirranband|

= Conventional - ENDOSULFAN 350EC  Boligard - ENDOSULFAN 350EC - 2004-05

343
300
200
113

092
0s8® 0.50 e

£ i
|| i8] :

Bourke Daring Gwydr  Machtyre Macquarke Lower Southern St George/  Upper  Grand Total

Downs Namoi NSW  Diranbandi  Namol
= Conventional - ENDOSULFAN 3S0EC Boligard - ENDOSULFAN 350EC - 2003-04
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Dt Crprtion
0.30
- 010
: 006
" ooz
=]
Central Qd Darling Gwydir  Lower Namol  Macintyre Southern St George/ Upper Namoi Grand Total

Cow ns

NSW Dirranbandi

# Conventional - ESFENVALERATE 10UL  Bolgard - ESFENVALERATE 10UL - 2004-05
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004

1

Cenltral Qid Darling Gwydk  Lower Mamol Macintyre  Southern St George/ Upper Namol Grand Total
Dow ns NsW Dirranbandi

= Conventional - ESFENVALERATE 50EC ~ Boligard - ESFENVALERATE 50EC - 2004-05
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Awstralion Gevernmeot
] i
Oy e——

0.20

Central Qid Dariing Gwydir  Lower Namol  Macintyre Southern St George/ Upper Namoi  Grand Tolal
Downs NSW Dirranbandi

Conventional - ESFENVALERATE EC/ULI  Bolgard - ESFENVALERATE EC/ULI - 2004-05
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2.50

108 1.00 1.00 104
087 0.60 0.60
040 059,
l 0.20 0.14
l o [ L,_L
Central Qd Daring Gwydr  Lower Namol Macintyre  Southern St George/ Upper Namol Grand Tolal
Dow ns NSW Oirranband|

 Conventional - FIPRONL 200SC  Boligard - FIPRONL 200SC - 2004-05

3.00
250

200 % 200

133
1.00

0.74
0.38

0ss
087
050 g4 i I 048

Bourke Daring Gw ydir Macintyre Macquarie Lower Southern St George/ Upper  Grand Total
Downs Namol NSW  Diranbandl  Namol

 Conventional - FIPRONIL 200SC  Bollgard - FIPRONL 200SC - 2003-04
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Bourke Daring Gwydir  Macintyre  Maj I Lower South St George/  Upper  Grand Tolal
Downs Namol NSW Dirranbandl  Namol
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