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INTRODUCTION

Welcome to Pesticides in the UK, the 2009
report on the impacts and sustainable use of
pesticides.

The Pesticides Forum was set up in 1996 to
bring together a range of organisations with
an interest in how pesticides are used and
their impacts. The main objectives of the
Forum are:

w ‘To bring together the views of those
concerned with the use and effects of
pesticides.’

w ‘To identify their common interests.’

w ‘To assist the effective dissemination of best
practice, advances in technology, and
research and development results.’

w ‘To advise Government on the
development, promotion and
implementation of its policy relating to the
responsible use of pesticides.’

If you have any comments or views on this
report please contact:

Nigel Chadwick,

Secretary to the Pesticides Forum,

c/o Chemicals Regulation Directorate,
Room 214,

Mallard House, Kings Pool,

3 Peasholme Green,

York, YO1 7PX

Email: pesticidesforum@hse.gsi.gov.uk

In 2006 the Government published its UK
Pesticides Strategy; this was updated in 2008.

The aim of the Strategy is:

‘to achieve high standards of human and
environmental protection against potential
risks posed by pesticides whilst maintaining
the economic viability of crop protection and
effective control of pests, weeds and diseases’.

The 2008 report aimed to clearly define the
role of the Forum in respect of the UK
Pesticides Strategy, and the information found
in this 2009 report aims to build upon that
work. Finally, this is the second year that the
annual report has been produced in electronic
form only. The decision was taken to keep the
cost of production down but also to allow for
the increased number of hyperlinks to other
relevant websites which have been placed
throughout the report. However, it has also
been produced in a way that allows you to
print a good quality copy.




CHAIRMAN’S FOREWORD

2009 was a year
when the EU
Thematic Strategy
finally took shape,
and saw it move
from a position of
discussion to one of
implementation.
The Forum had a
key role in
discussions, notably
the support it gave
the UK Government in gaining a better
understanding of the implications of the
implementation of the Authorisation
Regulation 1107/2009. At our March 2010
meeting, the Forum discussed how the whole
Thematic Strategy could best be implemented,
in response to the Chemicals Regulation
Directorate’s (CRD) recent public consultation
on the Sustainable Use Directive (SUD) and
aspects of the Authorisation Regulation. This
consultation offers an opportunity to review
the range of policy options on pesticides
regulation to which no priority has yet been
attached. Whilst all individuals and
organisations should respond as they see
appropriate, where there is agreement, the
Forum is able to look for answers to higher-level
strategic questions, and have sought to provide
underpinning direction to the implementation.
This consultation will run until 4 May.

Against the background of pesticide
regulation comes the Government’s new food
strategy Food 2030. This highlights the need
for sustainable food production. It has six key
challenges for the food system:

w Encouraging people to eat a healthy,
sustainable diet;

w Ensuring a resilient, profitable and
competitive food system;

w Increasing food production sustainably;

w Reducing the food system’s greenhouse gas
emissions;

w Reducing, reusing and reprocessing waste;
and

w Increasing the impact of skills, knowledge,
research and technology.

This strategy, combined with the discussion
about the pesticides Thematic Strategy has, in
the UK in particular, led to a more balanced
debate on benefits and impacts of pesticides.
As the EU legislation is implemented we wiill
need to ensure that the role of pesticides in
meeting all these challenges is properly
considered. | believe pesticides can help in
meeting the challenge of sustainable
production, but can also play a role in
ensuring a resilient, profitable and competitive
food system; reducing the impact of
greenhouse gases in the production of food;
and reducing and minimising waste. However,
this use needs to ensure minimum impact and
risk and balancing these priorities will continue
to be an important role for the Forum.

It has been disappointing to learn that after
the recent autumn herbicide applications
there have been findings of isoproturon (IPU)
at several times higher than the drinking
water standard, despite this active being
withdrawn from use after the 30th June 2009.
It is important to understand the reasons
behind this but it seems that these peaks are a
direct result of this year’s application, rather
than a hangover from previous use. This is a
cause for concern and undermines all the
good work that has gone on recently, often
under the auspices of the Voluntary Initiative
(VD). Although it appears that only a small
number of growers have used these products
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illegally it highlights the need for appropriate
enforcement and penalties to prevent misuse
by even a few.

We have seen the Environment Agency
drastically change the way they use indicators
of water quality. Gone are the previous three
indicators (comparisons of percentages of
pesticides exceeding the 0.1ug/l standard; the
top nine pesticides in surface waters; and
pesticides in groundwater in England and
Wales) and these have been replaced by Water
Framework Directive (WFD) non-compliance
data, which for this year are in the forms of
maps showing the relevant catchments.
Whether these are the most appropriate form
of indicator for this report is still to be seen,
but we are hoping that the Environment
Agency will be able to work on them over the
coming months, thus enabling us to make
better use of them.

Towards the end of 2008, a sub-group of the
Forum was set up to look into the issues
surrounding container management. In
January 2009 this group visited a recycling
plant at Caenby in Lincolnshire run by
Agri.Cycle, who demonstrated that facilities
are available to recycle many of the empty
pesticide containers used within the
agricultural and amenity sectors. This is an
important issue which | am sure the Forum wiill
return to in the coming year.

I hope | have been able to give you a taste of
some of the most important issues the Forum
have faced over the last year and will be
addressing in future. This report will hopefully
provide you with further information about
the many subjects we have covered at our
meetings. | believe the format of this report is
helpful in understanding the range of issues
considered by the Pesticides Forum, and that it
puts our work into clear perspective alongside
the UK Pesticides Strategy. We therefore hope
it is relevant to everyone with an interest in

both the impacts and sustainable use of plant
protection products. To make the content
more valuable we have produced a supporting
presentation which contains all the data from
this report and which should provide a useful
resource for those wishing to know more
about pesticide use and impacts in the UK.

Finally, | would like to take this opportunity to
thank all the members of the Pesticides Forum,
and the secretariat, for their essential
contributions both at meetings and in
correspondence. The engagement of every
one of our members ensures that each and
every topic is covered thoroughly and
professionally. The depth of knowledge
combined with enthusiasm of all the members
is a key factor in the success of the Forum and
what it can achieve.

James Clarke
Chairman, Pesticides Forum
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VIEWS ON THE REPORT

The Crop Protection Association welcomes this comprehensive Report
which clearly sets out a detailed picture of pesticide use in the UK.
Pesticides help farmers grow healthy, high-yielding crops and will
continue to be a vital tool in our efforts to feed the increasing world
population. But we must ensure that they are used responsibly to
protect human health and care for the environment. The Association
fully supports the work of the Pesticides Forum and industry-led
activities such as the Voluntary Initiative that have played a central role
in achieving this.

Dominic Dyer
Chief Executive, Crop Protection Association

Pesticide Action Network UK has been a long time member of the
Pesticides Forum and believes that it offers a unique opportunity for
stakeholders of all backgrounds to come together to debate
contentious issues surrounding the use of pesticides in the UK. While
PAN UK may not always agree with the conclusions of the Pesticides
Forum, we welcome the opportunity to present an alternative
viewpoint.

The Pesticides Forum annual report is a document that provides a
useful snapshot of both the work of the forum and the state of play
regarding pesticide usage in the UK. It provides excellent information
presented as indicators that can be readily understood by the general
public or those with a greater interest in pesticide issues. It is a valuable
document and PAN UK are pleased to be associated with it and to take
an active role in the Forum.

Martin Tyler
Chair of the Board of Directors, Pesticides Action Network UK




Pesticides are a vital component of modern farming systems and to
gain approval must get through a very thorough registration system.
However pesticides evoke strong emotions in some people and | fully
realise the importance of all pesticide users undertaking the safe and
responsible use of pesticides The NFU has and will continue to actively
support many campaigns to promote the responsible use of pesticides
like the Voluntary Initiative. A key part of this is having reliable and
practical indicators. The NFU has participated in the Pesticides Forum
since it was established and | feel the approach taken by the Pesticides
Forum is the right way to go with indicators. The Pesticides Forum is an
example of an effective partnership between Government and industry.

Peter Kendall
President, National Farmers Union

Our wildlife has had to adapt to rapidly changing farming practices.
This presents big challenges for farmers as guardians of our farmland
wildlife, along with government and researchers who must help ensure
that the way we farm does not damage the wildlife that society values.
Pesticides are used by many farmers to help them grow food profitably,
but these chemicals can have unwanted impacts on wildlife. The days
when commonly used pesticides were lethal to birds have largely gone,
but because pesticides are designed to remove insects and weeds -
which are the food items of farmland birds - they can still have a
significant impact. As this report shows, the Pesticides Forum has an
important role to play in advising Government on how these impacts
can be minimised and monitored.

The work the Forum does to collate indicators of pesticide impact on
biodiversity is vital. We want to see this suite of indicators enhanced
with a new indicator measuring the impact of pesticides on the food
items of farmland bird chicks. Such awareness and knowledge will help
pesticide users understand the impacts of their operations and thereby
help them choose the right pest management technique for the job.
This report also shows that there are still too many cases where
pesticides are abused or misused. We want to see stronger penalties for
those using pesticides illegally to poison wildlife, including some of our
most iconic birds of prey.

Dr Mike Clarke
Chief Executive, Royal Society for the Protection of Birds
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EXECUTIVE SUMMARY

This report pulls together the work of the UK
Pesticides Forum in 2009. It contains both the
‘annual report’ items and the ‘report of
indicators reflecting impacts of pesticide use’.
We have structured the report around the UK
Pesticides Strategy. It covers progress with the
action plans: human health; availability of

increasing numbers of candidates were
awarded the relevant Certificates of
Competence; improvements have been
introduced for the labelling and packaging
of metaldehyde slug pellet products; and a
new training course for garden centre staff
has been launched.

products and techniques; water; biodiversity;
amateur use; and amenity use. These items are
prefaced by background information on the
use of pesticides.

w  There is scope, and a need, to reduce risks
and improve the practice of users even
further and these provide a focus for future
priorities. It is important to recognise: a
significant proportion of water bodies are
at risk of failing to meet the requirements
of the Water Framework Directive (WFD);
unapproved use of isoproturon appears to
be continuing; key bird populations
continue to decline (though the reasons for
this have not been conclusively identified);
users may be able to recycle more
packaging; misuse and abuse of pesticides is

are. resulting in poisoning of wildlife and/or

w There are competing pressures on pesticide pets; understanding, and adoption, of
usage. On one hand higher than average good/best practice in the amenity sector
autumn rainfall reduced the areas of continues to lag behind that in agriculture.
autumn/winter sown cereals which exerts a
downward pressure on the total amount
used. On the other hand, factors such as:
some broad spectrum products being no
longer approved; increasing importance of
pesticide resistance management; more
land being farmed due to the ending of set-
aside; and higher commodity prices creating
an incentive to grow have exerted an
upward pressure on total amount used.

The report confirms that the use of pesticides
is not impacting adversely on the health of UK
citizens or the environment. This is testimony
to the effectiveness of both statutory and
voluntary controls. However, there is scope to
reduce further the risks which can arise from
the use of pesticides and the findings in this
report will help all those responsible for doing
this to focus their activities. The main findings

Measures to implement the Thematic Strategy
for Pesticides provide an opportunity to
further reduce these risks and improve user
practice to help meet the food security
challenges. Therefore, it is important that the
measures are proportionate to the risks which
exist. Key issues for the implementation of the
Thematic Strategy will be:

w the most appropriate way to address
provisions relating to informing neighbours

w Pesticide users are generally applying, or who may be affected by spray drift;

have been trained to apply, pesticides in
accordance with good or best practice.
Some key facts include: 85% of the sprayed
area is treated by members of the National (WFD);
Register of Spray Operators (NRoSO);

w making best use of measures developed
under the Water Framework Directive




w addressing problems relating to the
availability of pesticides resulting from the
existing and new authorisation regimes;
and

w Improving practice in the amenity sector.

We believe it is important to ensure that
controls on pesticide use ensure that society
derives the benefits of responsible use of these
chemicals without being exposed to
unacceptable risks. It is important that
stakeholders continue to work together to
build on the UK Pesticides Strategy, using the
opportunities afforded by the implementation
of the Thematic Strategy. Stakeholders also
need to address the areas identified in this
report and look to improve the way we
monitor impacts (for example, this report
includes new indicators relating to risks to
water quality). The UK public can be assured
that pesticides are being applied in an
increasingly professional fashion and that
there is no evidence of unacceptable risks to
human health or the environment.




BACKGROUND

The Pesticides Forum membership represent 24
organisations covering the farming
(conventional and organic production),
farming equipment and pesticide industries;
environmental and conservation groups;
education and training; consumer interests
and trades unions. Three new organisations
have also been invited to join the Forum; the
Voluntary Initiative (the VI), which was set up
in 2001, is a programme of measures, agreed
with Government, to minimise the
environmental impact of pesticides, SUSTAIN -
The alliance for better food and farming,
which was set up in 1999 and the Council for
Food Policy Advisors - established in 2008 to
provide the government with advice on a wide
range of food policy issues. It is hoped that
these new organisations will further increase
the range of experience and views on this
important sector of work. Representatives
from all the Government Departments
responsible for, or those who have an interest
in, pesticides in the UK participate in our
meetings to provide advice and listen to the
views put across by the member organisations.

Details of all the members and advisers are
listed on the Forum website.

Indicators are an important way of monitoring
the impacts of pesticides on human health and
the environment. They typically come in one
of three forms: those which measure impacts
directly (e.g. the amount of pesticide pollution
of water or residues in foodstuffs); those
which measure impacts indirectly (e.g. the
numbers of key farmland birds or uptake of
field margin options under environmental
stewardship); or those which measure the
behaviour of pesticide users (e.g. regular
testing of spray equipment or increased
uptake of professional development both of
which can reduce the risks of pollution).

Assessing the risks from the use of pesticides is

largely addressed by the rigorous approvals
system. Firstly, no pesticide would be

approved for use if it is shown to result in an
unacceptable risk to human health. Once a
pesticide has passed the human health checks,
the next stage is to assess how it will behave
once it is released into the environment. Only
products which are assessed as safe for users,
consumers, residents, bystanders and the
environment will be authorised for use.
Stringent conditions of use are often placed
on products to ensure that any risks associated
with their use are reduced to an acceptable
level.

The impacts of pesticide use are carefully
monitored, to ensure that they are behaving
as predicted by the approvals process. This
information, along with a review of the
amount of pesticide used and the behaviour
of pesticide users, forms the basis of some of
the indicators in this report. However, using
indicators to assess the risks arising from
pesticide use is not a precise science. It
inevitably involves pulling together relevant
information and expert opinion to ‘paint a
picture’.

The UK Pesticides Strategy has established a
number of stakeholder action plan groups to
develop work programmes and to deliver
these. The groups are considering measures to:
protect human health; water and biodiversity;
improve practice in the amenity and amateur
(home and garden) sectors; and ensure the
availability of a sufficient range of pest and
vegetation management options. One of the
Forum’s main tasks is to review the work of
these groups in delivering the UK Pesticides
Strategy and provide advice which allows the
Government to maximise the effectiveness of
its work.

This report is structured along similar lines to
last year, which in turn mirrors the structure of
the National Strategy’s action plan groups. We
have supplemented this information by
highlighting the work which the Forum has
done to look at these issues (detailed records of
our discussions can be found on our website).




SECTION A:

The wider context

Before looking in detail at our work on:

w the impact of pesticides on human health,
water and biodiversity;

w practice in the amenity and amateur (home
& garden);

w and issues relating to the availability of
pesticide products in 2009;

it is important to establish the context in
which this is reported.

Therefore, to set the scene, this part of the
report contains indicators detailing pesticide
sales, cropping patterns, usage, and practice
amongst users in 2009 (where data are not
available we have referred to the most
recent).

Figure 1 shows the amount of pesticide active
substance sold by the members of the Crop
Protection Association (CPA) each calendar
year. It provides an indication of whether
more or less pesticides were used each year by
CPA members. The figures, for the first time
this year, include amateur home and garden
use and are for CPA-member companies only.

They are therefore affected by membership
changes within that organisation.

It is important to note, when interpreting the
headline indicator for pesticide sales, that the
data are presented for the calendar year 2008,
which does not coincide with the cropping
year for the major UK arable crops. Most
combinable crops are sown in the autumn and
harvested the following summer so these
figures represent pesticide usage during spring
and summer 2008 on a cropped area
established in autumn 2007 plus pesticide
usage during autumn 2008 on the crop that
will not be harvested until the following year.

There can be a significant impact on the
reported data if applications to autumn-sown
crops are delayed into the spring, as was the
case with herbicides in cereals in autumn 2008.
The calendar year coincides with the cropping
year for the less widely grown, spring-
established crops of spring cereals, potatoes,
sugar beet, legumes and vegetables.

UK pesticide usage is closely correlated to
cropping patterns and is also subject to

Figure 1: Headline Indicator - Pesticide Sales
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seasonal variation in response to weather
conditions.

The 2008 data describes a decrease in pesticide
sales (by nearly 5,000 tonnes of active
ingredient) over 2007, taking the comparable
data down to below the 2004 high point. The
pesticide usage reported here reflects CPA
membership changes, the area of land planted
in a particular year, commodity and crop input
prices, weather conditions and the
introduction of lower application rate
pesticides.

Autumn/winter use of pesticides (primarily
herbicides) has decreased, as a higher than
average rainfall during the autumn months
reduced the areas of autumn/winter sown
cereals and oilseed rape. This decline in the
autumn/winter sown area was somewhat
offset by an increase in spring planted crops of
cereals and legumes. Use of fungicides in the
spring on cereals and rape was less than in the
previous year as the decline in world prices for
cereals and oilseeds did not warrant these
extra inputs.

The spraying intensity on non-cereal and
oilseed rape crops in 2008 was more reflective
of a normal season. 2007 was an exceptionally
high pressure year, consequently product use
in 2008 for blight control in potatoes was
lower than 2007 due to extended spray
intervals, the use of reduced dose rates and
less reliance on bulk actives. The same is true
of disease pressure in vegetable crops, the in
season disease pattern in brassicas, carrots and
onions was lower due to the extended period
of low light intensity and less rain during the
peak times for disease development. The
weather pattern also favoured the use of
reduced dose rates and newer low dose
products.

Foliar pest pressure was less than normal due
to the wet weather during the prime months
for high aphid activity (June and July). In the
UK aphid populations drive insecticide usage,
their reduced numbers resulted in less
intensity of spray activity in all combinable,
fresh cut and root crops.

Industrial, Amenity and Forestry use declined
slightly in 2008, due to a reduction in the use
of herbicides. Herbicide use was targeted at:
broadleaved weed control in turf, road edge
weed control, and weed control in industrial
areas. Fungicide and insecticide use in this
sector is very low.

Home & Garden use reflects products used by
households and fluctuates with the season;
the state of the economy; new product
introductions; and using new organic-type
products with far higher rates of active
ingredient e.g. pelargonic acid as a non
selective herbicide.

The main products used in or around the
home are: Non selective herbicides (both
residual and non residual) used for broad
spectrum weed control all around the garden;
residuals herbicides on paths and drives;
selective herbicides used in combination with
ferrous sulphate on lawns for broad leaf weed
control. The main fungicide use is for diseases
of roses and ornamental plants (black spot,
rust, powdery mildew). There is significant use
of molluscicides for slug control and the main
use is against aphids on roses, vine weevil, and
general purpose insect control around the
garden, greenhouse and conservatory (aphid,
whitefly, mealy bug, caterpillars). Insecticides
are mainly sold as “ready to use” formulations
(1-5 litres) containing very low concentrations
of active substance.

CPA Home Page
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Figure 2: Core Indicator - Cropped areas (ha) in the UK
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Weather conditions are closely correlated to
both UK pesticide usage and seasonal
variation in cropping patterns.

Combinable, winter-sown crops account for
about 67% of the arable areas; other cereals
about 22%. Potatoes sugar beet and pulses
make up the rest of the arable crops.
Horticulture makes up approximately 3% of
the cropped area. Although basic cropping
patterns are expected to continue, the
Campaign for the Farmed Environment may
increase the amount of land which is set aside,
through voluntary means.

There has been a slight upturn in cropped
areas in 2009. Figure 2 does show a long term
reduction in total cropped area, which is
accounted for by an increase in non-cropped
areas (woodland and grassland over 5 years).

Campaign for the Farmed Environment

Defra June Agricultural Survey
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Figure 3: Core Indicator - Pesticide average inputs per crop
(kg active substance applied per crop) in GB 2009
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Figure 4: Core Indicator - Pesticide average inputs for oilseed rape
(kg active substance applied per crop) in GB in 2008
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Figure 3 demonstrates the range in total
weight of pesticide applied to particular crops.
It shows that some horticultural crops receive
higher weights of active substance per hectare
compared to arable areas.

Soil sterilants, used almost specifically on
strawberries require high dose rates to be
effective, with extra fungicide applications
also being required for many horticultural
crops. This use is to ensure crops meet quality
standards and reflects several products which
have high weights of active substance applied
per hectare. However, the area of these crops
is relatively small, and use on these crops is
only a small proportion of the total. The data
are included to show the difference between
crops and how this fundamentally affects
pesticide use.

Pesticides Usage Survey Reports

Figure 4 shows the average total dose of
pesticides applied per hectare of oilseed rape
(OSR). It illustrates a major shift to a reduced
weight of fungicide applied over time, in
contrast to an increased weight of herbicide.
More information on each of the categories is
provided in the paragraphs which follow.

As this information is collated on a biennial
basis, 2008 is the most recent data available.

In previous years we have alternated between
wheat, the most extensively grown UK crop,
and OSR. However, the decision has been
taken to update the OSR report, since it is a
crop where many of the pesticides, particularly
herbicides, applied have been detected in
water courses.

Herbicides
Many OSR herbicides are applied in autumn
and winter in large quantities per hectare and

this is why they make up the largest amount
of active substance applied. OSR is
uncompetitive and suffers from grass-weeds
and volunteer cereals (from the previous crop).
As a result, herbicide use is essential to achieve
an economic yield and to be part of an
effective crop rotation.

The increased weight of active substance over
the period reflects changed product choice.
As resistance to grass-weed herbicides has
developed, residual products, less affected by
resistance, have tended to replace foliar
applied products. Residual products are
necessarily applied at higher rates of active
substance per hectare.

Fungicides

Fungicide use in OSR varies according to
seasonal risk, primarily for the control of
Phoma (autumn and spring), light leaf spot
(spring) and Alternaria and Sclerotinia
(summer). The decline in total fungicide usage
is due to the introduction of new, lower dose
rate fungicides which have replaced higher
use rate products, together with a significant
reduction in summer applications.

Insecticides

The use of insecticides in the UK cereal and
OSR crops reflects UK climate and cropping
patterns. Overall usage has continued at a low
level in terms of both dosage and number of
applications, as both new and existing active
ingredients have exceptionally low use rates.

Plant Growth Regulators (PGRs)

All approvals for use on OSR were withdrawn

in 2001. Most growers now rely on a side effect
of many fungicides which helps improve crop
standing ability. It is not clear how new OSR
varieties might change this pattern in future.




Pesticides in the UK

Molluscicides

Molluscicides are used to protect crops from
slugs which are potentially the cause of
greatly reduced crop establishment. Heavy
soils and wet years create a greater need, and
this seasonal effect accounts for the changes
between years. One molluscicide,
metaldehyde, is frequently detected in water
and is the focus of stewardship.

Seed Treatments

Virtually all crops are grown from treated seed.

seeds are particularly low, seed treatments
constitute a very small proportion of pesticides
used in the UK. However, seed treatments are
only effective for a few weeks following crop
emergence and have not replaced subsequent
insecticide or fungicide use.

Figure 5 shows the general upward trend in
the average total dose, average products and
average dose per hectare of fungicides used
on wheat. In order to achieve high yields, a
disease free crop is essential. The use of six
different products per crop also reflects the
importance of managing resistance to certain
fungicides. Mixtures and sequences are
essential to ensure continued activity and for
protection of crop yields. We have decided to
focus on fungicides on wheat, as these groups
of pesticides are likely to have great scrutiny
placed upon them under the new
Authorisation Regulation.

Pesticides Usage Survey Reports

Because the amounts of pesticide used to treat

Figure 5: Core Indicator - Fungicide use on wheat (kg active substance per ha)
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Source: CRD Pesticides Usage Survey




Figure 6: Core Indicator - User practice: NSTS

(number of tests and % sprayed area)
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Source: VI Annual Report 2008-09 and NSTS

Figure 6 indicates the number of sprayer tests
conducted, and percentage of the sprayed
area treated by equipment tested under the
National Sprayer Testing Scheme (NSTS) which
is part of the Voluntary Initiative (VI)
programme.

The reduction in percentage sprayed area
covered in 2008/09 is a consequence of a
change to the way the sprayed area is
calculated. The total sprayed area has
previously been approximately four times the
arable area, and the figures used in previous
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years were based on this assumption. However
Defra has indicated that a factor of five is
more appropriate. This has increased the
notional base area from approximately 19m
hectares to 24m hectares and has the effect of
creating an apparent fall in the sprayed area
coverage in spite of a 4% increase in the
number of machines tested. The performance
of the NSTS is measured by the proportion of
the calculated total sprayed area which is
treated by machines which have successfully

been tested in the scheme.












































































































