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Executive summary

This report presents information from a survey of pesticide use on outdoor
vegetable crops grown for human consumption in Scotland during 2013. The
crops surveyed included vining peas, broad beans, Brussels sprouts,
cabbages, calabrese, cauliflower, carrots, leeks, lettuce, turnips & swedes
and other minor vegetable crops.

The estimated area of outdoor vegetable crops grown in Scotland in 2013 was
approximately 16,000 hectares including multi-cropping (Table 29). This
represents a four per cent increase from the previous survey in 2011. Peas
and beans accounted for 48 per cent of the outdoor vegetable crop area, leaf
brassicas 16 per cent, carrots 18 per cent, turnips & swedes 12 per cent and
other vegetable crops five per cent (Figure 2). Data were collected from a
total of 90 holdings, representing 15 per cent of the total vegetable crop area
grown. Ratio raising was used to produce estimates of national pesticide
usage from the sampled data.

The estimated total area of outdoor vegetable crops treated with a pesticide
formulation was ca. 149,600 ha (+7% Relative Standard Error, RSE) with a
combined weight of ca. 53,000 kg (6% RSE). Overall, pesticides were
applied to 92 per cent of the vegetable crop area. Herbicides were applied to
88 per cent of the crop area, fungicides to 80 per cent, insecticides 72 per
cent, molluscicides 17 per cent, biological control agents to one per cent and
73 per cent of seed was treated.

When pesticide application is corrected for the area of crop grown there is
little difference in the area to which pesticides were applied in 2007, 2011 and
2013. The weight of pesticides applied per hectare of crop was four kilograms
per hectare in 2007 and three kilograms per hectare in 2011 and 2013. This
represents a 25 per cent decrease in quantity of pesticide active ingredients
applied between the 2007 and 2013 surveys, which is mostly attributable to
lower rates of use of fungicides and herbicides. This may have been
influenced by the lower levels of disease and weeds in 2013 due to the cold
spring.

Although overall pesticide application in 2013 was very similar to that reported
in 2011 there were some changes within the constituent pesticide groups.
The application of fungicides, molluscicides and biological agents has
decreased since the previous survey whilst the application of herbicides, and
to a lesser extent insecticides and seed treatments, has increased.

The most used herbicide formulation in terms of area treated was
pendimethalin. Azoxystrobin and lambda-cyhalothrin were the most used
fungicide and insecticide respectively. Cymoxanil/fludioxonil/metalaxyl-m was
the most extensively used seed treatment formulation.

A number of active ingredients were recorded for the first time in 2013. These
included the fungicides mandipropamid and potassium hydrogen carbonate,
the herbicide dimethenamid-p, the insecticides spinosad and alpha-
cypermethrin, the seed treatment thiamethoxam, the physical control agent
garlic and the biological agent Bacillus amyloliquefaciens fzb42 (Table 28).

1



Introduction

The Scottish Government (SG) is required by legislation™? to carry out post-
approval surveillance of pesticide use. This is conducted by the Pesticide
Survey Unit at Science and Advice for Scottish Agriculture (SASA), a division
of the Scottish Government’s Agriculture, Food and Rural Communities
Directorate. As part of this programme a survey of pesticide usage in outdoor
vegetable crops harvested in 2013 was conducted. This is the tenth survey of
pesticide usage on outdoor vegetable crops in Scotland. The crops surveyed
included vining peas, broad beans, Brussels sprouts, cabbages, calabrese,
cauliflower, carrots, leeks, lettuce, turnips & swedes and other minor
vegetable crops.

This survey is part of a series of annual reports which are produced to detail
pesticide usage in Scotland for arable, vegetable, soft fruit and protected
edible crops on a biennial basis and for fodder and forage crops every four
years. Prior to 2011 the Vegetable crop report was only produced every four
years. The Scottish survey data are incorporated with England, Wales and
Northern Ireland data to provide estimates of annual UK-wide pesticide use.
Information on all aspects of pesticide usage in the United Kingdom as a
whole may be obtained from the Pesticide Usage Survey Team at the Food &
Environment Research Agency (FERA), Sand Hutton, York. Also available at:

http://www.fera.defra.gov.uk/landUseSustainability/surveys/

The Scottish Pesticide Usage reports have been designated as Official
Statistics since August 2012 and as National Statistics since October 2014.
The Chief Statistician (Roger Halliday) acts as the statistics Head of
Profession for the Scottish Government and has overall responsibility for the
guality, format, content and timing of all Scottish Government national
statistics publications, including the pesticide usage reports. As well as
working closely with Scottish Government statisticians, SASA receive survey
specific statistical support from Biomathematics and Statistics Scotland

(BioSS).

All reports are produced according to a published timetable. For further
information in relation to Pesticide Survey Unit publications and their
compliance with the code of practice please refer to the pesticide usage
survey section of the SASA website. The website also contains other useful
documentation such as_confidentiality and revision policies, user feedback
and detailed background information on survey methodology.

Additional information regarding pesticide use can be supplied by the
Pesticide Survey unit. Please email psu@sasa.gsi.gov.uk or visit the survey
unit webpage:

http://www.sasa.gov.uk/pesticides/pesticide-usage



http://www.fera.defra.gov.uk/landUseSustainability/surveys/
https://www.bioss.ac.uk/
http://www.sasa.gov.uk/pesticides/pesticide-usage/official-statistics
http://www.sasa.gov.uk/document-library/confidentiality-policy
http://www.sasa.gov.uk/document-library/revisions-policy
http://www.sasa.gov.uk/document-library/pesticide-survey-unit-user-feedback
http://www.sasa.gov.uk/document-library/pesticide-survey-unit-methods-and-quality-assurance
mailto:psu@sasa.gsi.gov.uk
http://www.sasa.gov.uk/pesticides/pesticide-usage

Structure of report and how to use these statistics

This report is intended to provide data in a useful format to a wide variety of
data users. The general trends section provides commentary of recent
changes in survey data and longer term trends. The 2013 pesticide usage
section summarises the pesticide usage on all outdoor vegetable crops in
2013. Appendix 1 presents all estimated pesticide usage in three formats
(area of formulations and area and quantity of active ingredients). These
different measures are provided to satisfy the needs of different data users
(see Appendix 3 for examples). Appendix 2 summarises survey statistics
including census and holding information, raising factors and survey response
rates. Appendix 3 defines many of the terms used throughout the report.
Appendix 4 describes the methods used during sampling, data collection and
analysis as well as measures undertaken to avoid bias and reduce
uncertainty. Any changes in method from previous survey years are also
explained.

It is important to note that the figures presented in this report are produced
from surveying a sample of holdings rather than a census of all the holdings in
Scotland. Therefore the figures are estimates of the total pesticide use for
Scotland and should not be interpreted as exact. To give an idea of the
precision of estimates, the report includes relative standard errors. A full
explanation of standard errors can be found in Appendix 5.

Data uses

The data presented here are used for a number of purposes including:

¢ Informing UK and Scottish Government Policy about the post-approval use
of pesticides

¢ Aiding Government officials in their response to Scottish Parliamentary
and Ministerial questions regarding the use of pesticides

¢ To inform and complement research projects conducted by agricultural
research institutions

¢ To inform and prioritise monitoring strategies of environmental quality
bodies

e To provide data to the pesticide industry to allow insight into the use
patterns of pesticidal products

e To provide information to interested or concerned environmental and
wildlife groups and members of the public

e To provide an educational resource for teaching and student research
projects

Case studies of how the Scottish dataset has been used are provided on the
SASA webpage.


http://www.sasa.gov.uk/document-library/examples-uses-pesticide-usage-dataset

General trends

Crop area

The estimated area of outdoor vegetable crops grown in 2013, including multi-
cropping, was almost 16,000 hectares (Table 29). This is very similar to the
area reported in the previous survey in 2011 (15,318 ha) and a 35 per cent
increase from the 2007 survey (11,818 ha) (Figure 1). However, as noted in
Appendix 4, the difference in crop area before and after 2009 has been
influenced by census data collection method and data users should be aware
that the increase between the 2007 and 2011 surveys may not solely
represent genuine changes in crop area and should be treated with caution.
Since the last survey, areas of broad beans, carrots and leeks increased (16,
15 & 16 per cent respectively), while cabbages, cauliflower and lettuce
decreased (21, 43 & 17 per cent respectively) and vining peas, Brussels
sprouts and calabrese areas remained relatively unchanged (Table 30 &
Figure 1).

In 2013, peas and beans accounted for 48 per cent of the outdoor vegetable

crop area, leaf brassicas 17 per cent, carrots 18 per cent, turnips & swedes
12 per cent and other vegetable crops five per cent (Figure 2).

Figure 1 Area of vegetable crops grown in Scotland 2007-2013
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Figure 2 Vegetable crop areas 2013 (percentage of total area)
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Pesticide usage

Turnips & swedes, lettuce, Brussels sprouts and broad beans were found to
have the highest overall proportion of crop treated with pesticide in 2013
(Figures 9,10,11). Fungicides were the most used pesticides across most
crops. Despite overall disease levels being lower in 2013 compared to other
years, the warm and humid conditions in the summer allowed certain
diseases such as those caused by Alternaria, mainly on brassicas, and foliar
diseases, mainly on broad beans and carrots, to do well®. Only calabrese,
cauliflower and carrots had higher levels of herbicide and insecticide use than
fungicides. In vining peas, insecticides were the most used pesticide.
Molluscicide treatments were recorded on Brussels sprouts, cabbage, lettuce,
turnips & swedes and only on a small proportion of other vegetable crops and
calabrese.

Most of the leaf brassicas were grown from transplants, with a very small
proportion grown from seed and therefore receiving a seed treatment. Seed
treatments applied to transplants in nurseries before going to the grower were
not recorded in this survey but are included in the Protected Edible Crops
survey. All Brussels sprouts were grown from transplants; however, some
transplants were planted alongside a dummy pill which was coated with a
seed treatment which conferred protection to the transplant. All lettuce and
the majority of leeks were grown from transplants. The rest of the vegetable
crops sampled were mostly grown from seed. Of these, vining peas and
broad beans had the highest proportion of treated seed. Physical control
agents were only recorded on carrots. Biological agents were only recorded
on carrots and turnips & swedes.

It is estimated that the area of outdoor vegetable crops treated with a
pesticide formulation in 2013 was ca. 149,600 hectares compared with
ca. 138,500 hectares in 2011 and ca. 11,818 ha in 2007 (Table 29). This
represents an increase of eight per cent since 2011 and 36 per cent since



2007. In relation to weight of pesticide applied, there was little change in
estimated use over time with all three surveys reporting total pesticide weight
of 51 to 53 tonnes (Table 29).

However, as discussed in Appendix 4, between 2007 and 2011 the crop area
recorded and resultant estimates of pesticide use, were influenced by
changes in the census data collection method rather than solely representing
changes in crop area. Therefore to enable more accurate comparison with
previous surveys, the change in area of crop has been taken into account by
calculating the number of treated hectares per hectare of crop grown and the
kilograms of pesticide used per hectare of crop grown (Figures 5 & 8). Once
crop area is taken into account, there is little difference in pesticide area
applied between the surveys. Inthe 2007, 2011 and 2013 surveys, for each
hectare of crop grown around nine pesticide treated hectares were recorded
(Figure 5). When the area of crop grown was taken into account the
estimated quantity of pesticides applied per hectare was three kilograms in
2013 and 2011 and four kilograms in 2007. This represents a decrease of 24
per cent from 2007 to 2013 (Figure 8).

Fungicides were the most frequently used pesticides followed by herbicides
then closely by insecticides (Figure 4). This is the same pattern as was
observed in 2011 and 2007. In 2013, fungicides accounted for 29 per cent of
the total pesticide treated area and 36 per cent of the total weight of active
ingredients applied (Figures 3 & 6). When changes in crop area are taken
into account, the area treated with fungicide formulations has changed little
between surveys (Figure 5). However, the weight of fungicides per hectare
applied declined by 20 per cent between 2007 and 2013 and 19 per cent
between 2011 and 2013 (Figure 8). The decreased use of fungicide in 2013
may partly be explained by weather conditions. In 2013, there was a cold and
dry spring and a very warm summer. Overall, disease levels recorded in
crops were lower than in previous years during the spring and summer®.

In 2013, herbicides accounted for 28 per cent of the total pesticide treated
area and 50 per cent of the total weight of active ingredients applied (Figures
3 and 6). When the increases in crop area are taken into account, there is an
increase in area treated with herbicide formulations of seven per cent from
2011 to 2013 and 11 per cent from 2007 to 2013 (Figure 5). This may be the
result of a number of factors such as an increase in the area of turnips &
swedes and carrots grown over the years which receive more herbicides than
other crop types as well as variation in seasonal inputs due to weather and
weed pressure. In terms of weight of active ingredient applied, when area of
crop grown is taken into account, there was an increase of five per cent from
2011 to 2013 and a decrease of 26 per cent from 2007 to 2013 (Figure 8).
This reduction in weight may be due to the withdrawal of trifluralin and
propachlor in 2009 and 2010 respectively which were applied at relatively high
dose rates.

Insecticides accounted for 28 per cent of the total pesticide treated area and
eight per cent of the total weight of active ingredients applied (Figures 3 & 6).
When changes in area of crop grown are taken into account, there is an
increase in use of insecticides of 21 per cent from 2011 to 2013 and an

6



increase of 15 per cent between 2007 and 2013 (Figure 5). In terms of
guantity of insecticides applied per hectare of crop grown, the weight of
insecticides has increased by 47 per cent from 2011 to 2013 and by seven
per cent between 2007 and 2013 (Figure 8). The increased use of
insecticides can be partly explained by weather conditions. The cold spring
and warm summer favoured high numbers and activity levels of some species
including diamond-back moths, leatherjackets and cabbage root fly* °.

Molluscicides accounted for five per cent of the total pesticide treated area
and two per cent of the total weight of active ingredients applied (Figures 3
and 6). When changes in crop area between years are taken into account
there is a decrease in molluscicide applications per unit area of 16 per cent
between 2011 and 2013 and a decrease of 46 per cent between 2007 and
2013. These patterns are repeated in terms of quantity applied per hectare of
crop grown, with a 41 per cent decline between 2011 and 2013 and 76 per
cent decrease between the 2007 survey and the 2013 survey (Figure 8). In
2013, slug activity was found to be lower than in previous years®. The cold
and frosty conditions at the start of the year may have caused a reduction in
slug activity in some areas®.

Seed treatments accounted for 10 per cent of the total treated area and two
per cent of the total weight of active ingredients applied (Figures 3 and 6).
When changes in crop area are taken into account, there was an increase in
seed treatment use of 14 per cent from 2011 to 2013 and a decrease of 24
per cent from 2007 to 2013 (Figure 5). When the weight of seed treatment
applied per hectare of crop grown is considered, there was a 5 per cent
increase from 2011 to 2013 and a 41 per cent increase from 2007 to 2013
(Figure 8).

Biological agents accounted for less than one per cent of the total treated
area (Figure 3). When changes in area grown are taken into account, there
was a decrease in area treated of 56 per cent between 2011 and 2013 and a
similar decrease between 2007 and 2013 (Figure 5). As rates of use of
biological agents are not recorded, the quantity of biological agent active
ingredients used cannot be estimated.

Physical control agents were recorded for the first time in 2013. These
accounted for less than one per cent of the total treated area and two per cent
of the total weight of pesticide active ingredients applied (Figures 3 & 6). The
use of garlic on carrots was the only physical control agent encountered. No
growth regulator products were recorded in the 2013 or the 2011 survey.

A number of other active ingredients were recorded for the first time in 2013.
These included the fungicides mandipropamid and potassium hydrogen
carbonate, the herbicide dimethenamid-p, the insecticides spinosad and
alpha-cypermethrin, the seed treatment thiamethoxam and the biological
agent Bacillus amyloliquefaciens fzb42 (Table 28).



Figure 3 Use of pesticides on outdoor vegetable crops (percentage
of total area treated with formulations) — 2013
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Figure 4 Area of vegetable crops treated with the major pesticide
groups in Scotland 2007-2013
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Figure 5 Number of pesticide treated hectares (formulations) per
each hectare of crop grown
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Figure 6 Use of pesticides on outdoor vegetable crops (percentage
of total quantity of active ingredients applied) — 2013
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Figure 7 Quantity of the major pesticide groups applied to vegetable
crops in Scotland 2007-2013
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Figure 9 Percentage of leaf brassica crops treated with pesticides
2013
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Figure 10 Percentage of legumes and other vegetable crops treated

with pesticides 2013
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Figure 11  Percentage of vegetable crops treated with pesticides 2013
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2013 Pesticide usage
Vining peas

e An estimated 6,559 hectares of peas were grown in Scotland in 2013
e 27,653 hectares of pesticide formulations were applied

e 99 per cent of the vining peas crop was treated with a pesticide

e 14,541 kilograms of pesticide were applied in total

e Where reasons were given, 54 per cent of the herbicide use on the
vining pea crop was for general weed control (Figure 13)

e The most common varieties encountered were Corus, Pizarro,
Spandimo, Biktop and Noroit, accounting for 21, 16, 15, 14, 13 per cent
of the sample area surveyed respectively

Summary of pesticide use on vining peas:

o Formulation | Weight of | % of Most used formulation
Pesticide | areatreated | pesticides | crop (ha)
group (ha) applied area

(kg) treated
Fungicides 5,052 4,897 77 | Azoxystrobin (2,576)
Herbicides 10,727 8,243 96 | Imazamox/pendimethalin
(4,130)

Insecticides 4,097 476 54 | Pirimicarb (4,097)
Seed 7,777 925 99 | Cymoxanil/fludioxonil/
treatments metalaxyl-M (6,503)

Figure 12  Use of pesticides on vining peas (percentage of total area
treated with formulations) — 2013

® Fungicide

® Herbicide

= Insecticide

m Seed treatment
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Figure 13  Reasons for use of herbicides on vining peas (where

specified)

m General weed control

®m Annual broad-leaved weeds
= Groundsel

m Volunteer rape

m Volunteer cereals

m Desiccation
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Broad beans

e An estimated 1,160 hectares of broad beans were grown in Scotland.
This was comprised of 1,153 hectares in the ‘broad beans’ census
category and seven hectares in the ‘other vegetable’ category.

e 14,671 hectares of pesticide formulations were applied

e 96 per cent of the crop received a pesticide treatment

e 3,935 kilograms of pesticides were applied to the crop

e No reasons were recorded for the use of pesticides on the broad bean

crop

e The most common variety encountered was Listra, accounting for 87
per cent of the sample area surveyed

Summary of pesticide use on broad beans:

o Formulation | Weight of | % of Most used formulation
Pesticide | grea treated | pesticides | crop (ha)
group (ha) applied area
(kg) treated
Fungicides 6,371 2,363 96 | Chlorothalonil/metalaxyl-M
& tebuconazole
(both 1,880)
Herbicides 1,614 1,223 96 | Imazamox/pendimethalin
(878)
Insecticide 5,572 225 96 | Pirimicarb (1,880)
Seed 1,114 123 96 | Cymoxanil/fludioxonil/
treatments metalaxyl-M (732)
Figure 14  Use of pesticides on broad beans (percentage of total area

treated with formulations) — 2013

® Fungicide

® Herbicide

= Insecticide

E Seed treatment
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Brussels sprouts

An estimated 829 hectares of Brussels sprouts was grown in Scotland.
This comprised 813 hectares recorded in the ‘Brussels sprouts’ census

category and 16 hectares recorded in the ‘other vegetable’ category.

e 24,356 hectares of pesticide formulations were applied

e 99 per cent of the crop received a pesticide treatment

e All of the crop was grown from transplants, however, some of the
transplants were planted along with a dummy seed which was coated
with a seed treatment (see Appendix 3)

e 4,306 kilograms of pesticide were used in total on the crop

e Where areason was given, 41 per cent of fungicide use on the
Brussels sprouts crop was for Alternaria and 35 per cent was for ring
spot (Figure 16)

e 51 per cent of herbicide use was for annual broad-leaved weeds and
27 per cent was recorded for general weed control (Figure 17)

e 47 per cent of insecticide use was for caterpillars and 45 per cent was
recorded for aphids (Figure 18)

e The most common varieties encountered were Doric, Petrus, Batavus
and Maximus, accounting for 23, 23, 19 and 18 per cent of the sample
area surveyed respectively

Summary of pesticide use on Brussels sprouts:

o Formulation | Weight of | % of | Most used formulation
Pesticide area treated | pesticides | crop (ha)
group (ha) applied area
(kg) treated
Fungicides 7,475 2,025 98 | Tebuconazole/
trifloxystrobin (1,720)
Herbicides 1,272 649 63 | Clomazone &
metazachlor (both 518)
Insecticides 10,099 751 99 | Deltamethrin (2,468)
Molluscicides 5,397 873 98 | Ferric phosphate
(3,897)
Seed 113 8 14 | Imidacloprid (113)
treatments
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Figure 15 Use of pesticides on Brussels sprouts
(percentage of total area treated with formulations) — 2013

0.5%

® Fungicide

m Herbicide

= Insecticide

® Molluscicide

m Seed treatment

Figure 16  Reasons for use of fungicides on Brussels sprouts
(where specified)
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Figure 17 Reasons for use of herbicides on Brussels sprouts
(where specified)
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Figure 18 Reasons for use of insecticides on Brussels sprouts
(where specified)
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Cabbages

e The estimated area of 203 hectares of cabbages grown in Scotland
includes 188 hectares recorded in the ‘cabbage’ census category and
15 hectares recorded in the ‘other vegetable’ category

e 3,342 hectares of pesticide formulations were applied

e 90 per cent of the cabbage crop received a pesticide treatment

e More than 99 per cent of the cabbage crop was grown from transplants

e 710 kilograms of pesticide were used in total on the cabbage crop

e Where reasons were given, 44 per cent of fungicide applications were
for Alternaria, 43 per cent for ring spot and 13 per cent for light leaf
spot (Figure 20)

e 64 per cent of insecticide applications were for caterpillars (Figure 21)

e The most common varieties encountered were Regency and Baikal,
accounting for 32 and 28 per cent of the sample area surveyed
respectively

Summary of pesticide use on cabbages:

o Formulation Weight of % of crop Most used
Pesticide area treated (ha) | pesticides area formulation (ha)
group applied (kg) treated
Fungicides 940 323 89 | Boscalid/pyraclostrobin

(247)
Herbicides 302 203 50 | Metazachlor &
pendimethalin
(both 101)
Insecticides 1,707 111 89 | Lambda-cyhalothrin
(443)
Molluscicides 391 74 89 | Ferric phosphate (261)
Seed 1 <0.005 <0.5 | Iprodione, metalaxyl-M
treatments & thiram (all 0.39)
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Figure 19  Use of pesticides on cabbages (percentage of total area
treated with formulations) — 2013
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Figure 20 Reasons for use of fungicides on cabbages (where
specified)

m Alternaria
H Light leaf spot
= Ring spot

20



Figure 21  Reasons for use of insecticides on cabbages (where
specified)
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m Flea beetle
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Calabrese

An estimated 1,414 hectares of calabrese was grown in Scotland. This
included 1,326 hectares recorded in the ‘calabrese’ census category,
35 hectares recorded in the ‘other vegetable’ category and an
estimated 53 hectares of multi-cropping.

10,792 hectares of pesticide formulations were applied
98 per cent of the crop was treated with a pesticide
4,853 kilograms of pesticide were applied to the crop

Where reasons were given, 60 per cent of fungicide applications on the
calabrese crop were for head rot (Figure 23)

64 per cent of insecticide applications were targeting aphids (Figure 24)

The most common variety encountered was Parthenon, accounting for
86 per cent of the sample area surveyed

Summary of pesticide use on calabrese:

o Formulation | Weight of | % of crop | Most used formulation
Pesticide areatreated | pesticides area (ha)
group (ha) applied treated
(kg)

Fungicides 3,026 1,198 89 | Copper oxychloride
(2,533)

Herbicides 3,797 3,501 98 | Metazachlor (1,378)

Insecticides 3,889 136 95 | Lambda-cyhalothrin
(2,665)

Molluscicides 79 18 6 | Metaldehyde (79)

Seed treatments 1 <0.005 <0.5 | Iprodione, metalaxyl-M
& thiram (all 0.38)

Figure 22

Use of pesticides on calabrese (percentage of total area

treated with formulations) — 2013
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Figure 23  Reasons for use of fungicides on calabrese (where
specified)

®m Downy Mildew
m Head Rot
= Spear Rot

Figure 24 Reasons for use of insecticides on calabrese (where
specified)

3%

= Aphids
m Caterpillars
= Hoverflies

Note: Hoverflies are classed as beneficial insects, but are treated to control the
presence of hoverfly larvae in the crop which can make the crop difficult to sell.
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Cauliflower

The estimated area of 180 hectares of cauliflower grown in Scotland
includes 152 hectares recorded in the ‘cauliflower’ census category and
28 hectares recorded in the ‘other vegetables’ category

605 hectares of pesticide formulations were applied
92 per cent of the crop received a pesticide treatment
355 kilograms of pesticide was applied to the cauliflower crop

Where reasons were given, all insecticide applications on the
cauliflower crop were for aphid control

All herbicide applications on the cauliflower crop were for general weed
control

Varieties were only specified for six per cent of the sample area

Summary of pesticide use on cauliflower:

Formulation | Weight of % of Most used formulation

Pesticide | grea treated | pesticides | crop (ha)
group (ha) applied area

(kg) treated
Fungicides 32 35 18 | Fluopicolide/propamocarb

hydrochloride (32)

Herbicides 275 312 87 | Glyphosate (151)
Insecticides 297 8 89 | Lambda-cyhalothrin (209)
Seed 1 <0.005 <0.5 | Iprodione, metalaxyl-M &
treatments thiram (all 0.43)

Figure 25 Use of pesticides on cauliflower (percentage of total area

treated with formulations) — 2013
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® Fungicide
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Insecticide

B Seed treatment
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Carrots

The total estimated area of carrots grown in Scotland is 2,917 hectares.
This consists of 2,836 hectares recorded in the ‘carrot’ census category
and 81 hectares recorded in the ‘other vegetable’ category.

40,720 hectares of pesticide formulations were applied
69 per cent of the crop received a pesticide treatment
15,123 kilograms of pesticide were applied to the carrot crop in total

Where reasons were given, 54 per cent of fungicide use on the carrot
crop was for general disease precaution (Figure 27)

38 per cent of herbicide use was for general weed control, 22 per cent
was for annual broad-leaved weeds and 15 per cent was for annual
grass weeds (Figure 28)

55 per cent of insecticide applications were for carrot fly (Figure 29)

The most common variety encountered was Nairobi, accounting for 69
per cent of the sample area surveyed

Summary of pesticide use on carrots:

o Formulation | Weight of % of Most used formulation
Pesticide area treated | pesticides crop (ha)
group (ha) applied area

(kg) treated

Fungicides 13,428 4,946 65 | Prothioconazole (3,437)
Herbicides 14,484 7,205 69 | Linuron (5,092)
Insecticides 9,403 1,843 69 | Lambda-cyhalothrin (6,803)
Biological 148 N/A 3 | Bacillus amyloliquefaciens
agents fzb42 (148)
Seed 2,945 82 69 | Cymoxanil/fludioxonil/
treatment metalaxyl-M (1,529)
Physical 312 1048 11 | Garlic (312)
control

N/A = Not applicable (As it is not always possible to collect rates for biological control
agents, their quantities are unknown and are therefore not included)
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Figure 26  Use of pesticides on carrots (percentage of total area
treated with formulations) — 2013

<0.5% 1%

® Fungicide

® Herbicide

® Insecticide

m Seed treatment
m Biological agent
® Physical control

Figure 27 Reasons for use of fungicides on carrots (where specified)
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Figure 28  Reasons for use of herbicides on carrots (where specified)
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Figure 29 Reasons for use of insecticides on carrots (where
specified)
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Leeks

e The total estimated area of leeks grown in Scotland was 104 hectares.
This consists of 93 hectares recorded in the ‘leeks’ census category
and 11 hectares recorded in the ‘other vegetable’ category.

e 2,367 hectares of pesticide formulations were applied

e 93 per cent of the crop was treated with a pesticide

e 99 per cent of the crop was grown from transplants

e 307 kilograms of pesticide was applied to the crop

e The only reasons specified for the use of fungicides were rust and

white tip

e 41 per cent of herbicides were used for general weed control, 22 per
cent for annual broad-leaved weeds and 25 per cent for annual grass
weeds (Figure 31)

e Where reasons were specified, 98 per cent of insecticides on leeks
were used to control cutworms and two per cent were for leatherjackets

e The most common varieties encountered were Belton and Krypton,
accounting for 29 and 17 per cent of the sample area surveyed

Summary of pesticide use on leeks:

o Formulation | Weight of % of Most used formulation
Pesticide area treated | pesticides crop (ha)
group (ha) applied area

(kg) treated
Fungicides 322 84 88 | Boscalid/pyraclostrobin
& prothioconazole (92)

Herbicides 1,998 223 50 | S-metolachlor (637)
Insecticides 47 <0.5 45 | Lambda-cyhalothrin (47)
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Figure 30 Use of pesticides on leeks (percentage of total area treated
with formulations) — 2013
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Figure 31 Reasons for use of herbicides on leeks (where specified)
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Lettuce

e The total estimated area of lettuce grown in Scotland is 82 hectares
This consists of 62 hectares recorded in the ‘lettuce’ census category,
8 hectares recorded in the ‘other vegetable’ census category and an
estimated 12 hectares of multi-cropping.

e 627 hectares of pesticide formulations were applied

e 90 per cent of the crop was treated with a pesticide

e 334 kilograms of pesticide was applied

e All of the crop was grown from transplants

e Where areason was given, 90 per cent of insecticide use on lettuce
was to control caterpillars (Figure 33). Disease precaution was the
only reason provided for the use of fungicides. No reasons were
specified for the use of herbicides

e The most common variety encountered was Coventry, accounting for
74 per cent of the sample area surveyed

Summary of pesticide use on lettuce:

o Formulation | Weight of % of Most used formulation
Pesticide area treated | pesticides | crop (ha)
group (ha) applied area
(kg) treated
Fungicides 147 76 90 | Cyprodinil/fludioxonil &
mancozeb/metalaxyl-M
(both 38)
Herbicides 292 243 89 | S-metolachlor (146)
Insecticides 115 1 90 | Deltamethrin (105)
Molluscicides 73 15 89 | Metaldehyde (73)
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Figure 32  Use of pesticides on lettuce (percentage of total area
treated with formulations) — 2013
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Figure 33  Reasons for use of insecticides on lettuce (where specified)

2%

m General pests
m Caterpillars
= Cutworms

31



Turnips and swedes

e The total estimated area of turnips & swedes grown in Scotland is
1,907 hectares. This consists of 1,644 hectares recorded under the
‘turnips & swedes’ census category and 264 hectares recorded under
the ‘other vegetable’ census category.

e 18,109 hectares of pesticide formulations were applied

e 95 per cent of the turnip and swede crop was treated with a pesticide

e 4,204 kilograms of pesticide were applied to the crop

e Where reasons were recorded, 30 per cent of fungicide use on the
turnips & swedes crop was for general disease precaution (Figure 35)

e 55 per cent of herbicide use was for general weed control (Figure 36)

e 52 per cent of insecticide use was for general pests (Figure 37)

e The most common variety encountered was Magres, accounting for 55
per cent of the sample area surveyed

Summary of pesticide use on turnips & swedes

o Formulation | Weight of % of Most used formulation
Pesticide area treated | pesticides crop (ha)
group (ha) applied area
(kg) treated
Fungicides 5,385 1,378 95 | Azoxystrobin (2,596)
Herbicides 4,967 2,316 95 | Metazachlor (1,762)
Insecticides 4,209 178 91 | Lambda-cyhalothrin
(2,245)
Molluscicides 1,578 327 82 | Metaldehyde (1,469)
Biological 7 N/A <0.5 | Bacillus amyloliquefaciens
agents fzb42 (7)
Seed treatment 1,964 6 76 | Thiram (1,427)

N/A = Not applicable (As it is not always possible to collect rates for biological control
agents, their quantities are unknown and are therefore not included)
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Figure 34  Use of pesticides on turnips and swedes (percentage of
total area treated with formulations) — 2013
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Figure 35 Reasons for use of fungicides on turnips and swedes
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Figure 36  Reasons for use of herbicides on turnips and swedes
(where specified)
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Figure 37 Reasons for use of insecticides on turnips and swedes
(where specified)
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Other vegetable crops

e ‘Other vegetable’ crops encountered in the 2013 survey were beetroot,
chard, curly parsley, kale, spinach and parsnips. The data from the
‘rhubarb’ census category has also been included in this category as
too few holdings were encountered to report this crop separately.

e The total estimated area of ‘other vegetable’ crops is 613 hectares

e 7,438 hectares of pesticide formulations were applied

e 95 per cent of other vegetable crops were treated with a pesticide

e 4,353 kilograms of pesticide were applied to other vegetable crops
e One per cent of other vegetable crops were grown from transplants

e Where reasons were given, 25 per cent of fungicide use on other
vegetable crops was for general disease precaution (Figure 39)

e 55 per cent of herbicide use was for general weed control (Figure 40)
e 81 per cent of insecticide use was for carrot fly on parsnip (Figure 41)

Summary of pesticide use on other vegetable crops:

o Formulation | Weight of % of Most used
Pesticide area treated | pesticides | crop formulation (ha)
group (ha) applied area

(kg) treated
Fungicides 2,070 1,812 81 | Prothioconazole (538)
Herbicides 2,754 2,262 83 | Linuron (889)
Insecticides 1,839 265 82 | Lambda-cyhalothrin

(1,262)

Molluscicides 71 5 12 | Metaldehyde (71)
Seed 705 9 81 | Cymoxanil/fludioxonil/
treatment metalaxyl-M (496)
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Figure 38 Use of pesticides on other vegetable crops (percentage of
total area treated with formulations) — 2013
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Figure 39 Reasons for use of fungicides on other vegetables (where
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Figure 40 Reasons for use of herbicides on other vegetables (where
specified)
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Appendix 1 — Estimated Application Tables

Table 1 Percentage of each crop treated with pesticides
Vining Broad Brussels | Cabbage | Calabrese | Cauliflower
peas beans sprouts

Insecticides 54 96 99 89 95 89
Molluscicides 0 0 98 89 6 0
Biological control agents 0 0 0 0 0 0
Fungicides 77 96 98 89 89 18
Herbicides 96 96 63 50 98 87
Physical control 0 0 0 0 0 0
Seed treatments 99 96 14 <0.5 <0.5 <0.5
Any pesticide 99 96 99 90 98 92

Carrots Leeks Lettuce | Turnips & Other Total

swedes | vegetable | vegetable
crops crops

Insecticides 69 45 90 91 82 72
Molluscicides 0 0 89 82 12 17
Biological control agents 3 0 0 <0.5 0 1
Fungicides 65 88 90 95 81 80
Herbicides 69 50 89 95 83 88
Physical control 11 0 0 0 0 0
Seed treatments 69 0 0 76 81 73
Any pesticides 69 93 90 95 95 92
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Table 2 Peas and beans seed treatment formulations

Area (ha) and percentage of crop treated

Vining peas Broad beans | Total | 2011
Seed treatments
(ha) (%) (ha) (%) (ha) (ha)

Cymoxanil/fludioxonil/Metalaxyl- M 6,503 99 732 63| 7,234 7,272

Thiamethoxam 1,274 19 0 0| 1,274 0

Thiram 0 0 383 33 383 0
All seed treatments 7,777 99| 1,114 96| 8,892 | 7,272

No seed treatment 56 1 38 3 95 0

Area grown 6,559 1,160 7,719 | 7,272
Table 3 Peas and beans insecticide formulations
Area (ha) and percentage of crop treated

o Vining peas Broad beans | Total | 2011
Insecticides
(ha) (%) (ha) (%) (ha) (ha)

Alpha-cypermethrin 0 0| 1,463 63| 1,463 0

Deltamethrin 0 0| 1,463 63| 1,463 347

Lambda-cyhalothrin 0 0 766 33 766 | 1,365

Pirimicarb 4,097 54| 1,880 96| 5,977| 7,551
All insecticides 4,097 54| 5,572 96| 9,669| 9,263

Area grown 6,559 1,160 7,719 | 7,272
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Table 4 Peas and beans fungicide formulations

Area (ha) and percentage of crop treated

o Vining peas Broad beans | Total | 2011
Fungicides
(ha) ) | (ha) )| (ha)| (ha)
Azoxystrobin 2,576 39 766 33| 3,342 | 4,157
Boscalid/pyraclostrobin 1,421 22| 1,114 96| 2,536 | 2,743
Chlorothalonil/Metalaxyl-M 0 0| 1,880 96| 1,880| 1,335
Cyprodinil/fludioxonil 0 0 732 63 732 0
Sulphur 1,054 16 0 0] 1,054 837
Tebuconazole 0 0] 1,880 96| 1,880| 1,619
All fungicides 5,052 77| 6,371 96 | 11,423 | 10,690
Area grown 6,559 1,160 7,719 | 7,272
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Table 5 Peas and beans herbicide formulations

Area (ha) and percentage of crop treated

o Vining peas Broad beans | Total | 2011
Herbicides
(ha) (%) | (ha) )| (ha)| (ha)
Bentazone 1,220 19 148 13| 1,368 | 1,409
Diquat 285 4 0 0 285 384
Fluazifop-P-butyl 165 3 0 0 165 0
Glyphosate 255 4 115 10 370 | 1,025
Imazamox/pendimethalin 4,130 63 878 76| 5,008 | 4,605
Isoxaben/terbuthylazine 2,169 33 236 20| 2,405 | 2,667
MCPB 557 8 0 0 557 400
Pendimethalin 1,946 30 236 20| 2,182 | 1,967
All herbicides 10,727 96| 1,614 96 | 12,341 | 12,540
Area grown 6,559 1,160 7,719 | 7,272
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Table 6

Leaf brassica seed treatment formulations

Area treated (ha), percentage of crop treated and percentage of crop grown from transplants

Brussels Cabbage Calabrese Cauliflower Total 2011
Seed treatments sprouts
(ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (ha)
Imidacloprid 113% 14 0 0 0 0 0 0 113 169
Iprodione 0 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 0
Metalaxyl-M 0 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 0
Thiram 0 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 0
All seed treatments 113 14 1 <0.5 1 <0.5 1 <0.5 116 169
Crop grown from transplant 829 100 203 100 1,413 100 179 100 2,625| 2,965
Area grown 829 203 1,414 180 2,626 | 3,134

(1) Imidacloprid was applied via a treated dummy seed, planted along with each Brussels sprouts transplant (see Appendix 3)
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Table 7

Area (ha) and percentage of crop treated

Leaf brassica insecticide and molluscicide formulations

o Brussels Cabbage Calabrese Cauliflower Total 2011
Insecticides sprouts
(ha) (%) (ha) (%0) (ha) (%0) (ha) (%0) (ha) (ha)
Cypermethrin 0 0 0 0 96 7 0 0 96 140
Deltamethrin 2,468 98 328 89 65 5 0 0| 2,861| 2,465
Indoxacarb 1,491 98 252 40 0 0 22 12| 1,765 12
Lambda-cyhalothrin 1,830 91 443 89| 2,665 95 209 89| 5,147| 3,859
Pirimicarb 1,500 86 116 40 96 7 0 0| 1,713 | 1,222
Pymetrozine 1,138 86 245 71 193 7 0 0| 1,575| 2,543
Spinosad 59 7 21 10 0 0 0 0 80 0
Spirotetramat 1,004 72 262 89 0 0 0 0| 1,266 239
Thiacloprid 610 55 39 15 773 55 66 37| 1,489 1,577
All insecticides 10,099 99| 1,707 89| 3,889 95 297 89 | 15,992 | 13,306
Molluscicides
Ferric phosphate 3,897 86 261 40 0 0 0 0| 4,158| 2,651
Metaldehyde 1,301 46 130 64 79 6 0 0| 1510 3,278
Methiocarb 199 12 0 0 0 0 0 0 199 392
All molluscicides 5,397 98 391 89 79 6 0 0| 5,868| 6,320
Area grown 829 203 1,414 180 2,626 | 3,134
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Table 8 Leaf brassica fungicide formulations

Area (ha) and percentage of crop treated

o Brussels Cabbage Calabrese Cauliflower Total 2011
Fungicides sprouts
(ha) (%) (ha) (%0) (ha) (%0) (ha) (%0) (ha) (ha)
Azoxystrobin 904 81 166 82 262 19 0 0| 1,332| 1,010
Azoxystrobin/difenoconazole 538 65 100 49 0 0 0 0 638 777
Boscalid/pyraclostrobin 913 74 247 89 0 0 0 0| 1,160 847
Chlorothalonil/metalaxyl-M 320 39 0 0 0 0 0 0 320 742
Copper oxychloride 0 0 0 0| 2,533 89 0 0| 2,533| 3,924
Difenoconazole 646 57 81 40 0 0 0 0 727 881
Fluopicolide/propamocarb
hydrochloride 0 0 0 0 0 0 32 18 32 139
Flusilazole 113 14 0 0 0 0 0 0 113 237
Iprodione 641 77 0 0 0 0 0 0 641 | 1,286
Mancozeb/metalaxyl-M 0 0 100 49 0 0 0 0 100 239
Metalaxyl-M 0 0 0 0 33 2 0 0 33 0
Potassium hydrogen carbonate 0 0 0 0 96 7 0 0 96 0
Prothioconazole 1,681 98 84 32 0 0 0 O 1,765| 1,614
Sulphur 0 0 0 0 101 7 0 0 101 | 1,086
Tebuconazole/trifloxystrobin 1,720 98 162 40 0 0 0 0| 1,882| 2,345
All fungicides 7,475 98 940 89| 3,026 89 32 18| 11,473 | 15,853
Area grown 829 203 1,414 180 2,626 | 3,134
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Table 9 Leaf brassica herbicide formulations

Area (ha) and percentage of crop treated

o Brussels Cabbage Calabrese Cauliflower Total 2011
Herbicides sprouts
(ha) (%) (ha) (%0) (ha) (%0) (ha) (%0) (ha) (ha)
Clomazone 518 63 100 49 197 14 0 0 816 | 1,351
Clopyralid 22 3 0 0 0 0 0 0 22 0
Cycloxydim 45 5 0 0 0 0 0 0 45 15
Glyphosate 0 0 0 0| 1,169 68 151 84| 1,320 1,934
Metazachlor 518 63 101 50| 1,378 98 119 66 | 2,117 | 3,127
Pendimethalin 145 17 101 50| 1,052 74 5 3| 1,303 | 1,049
Pyridate 22 3 0 0 0 0 0 0 22 0
All herbicides 1,272 63 302 50| 3,797 98 275 87| 5,646 | 7,482
Area grown 829 203 1,414 180 2,626 | 3,134
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Table 10

Area treated (ha), percentage of crop treated and percentage of crop grown from transplants

Vegetables (excluding legumes and leaf brassicas) seed treatment formulations

Carrots Leeks Lettuce Turnips & Other Total | 2011

Seed treatments swedes vegetable
crops®

(ha)|] )| (ha)| (%) | (ha)]| (%) (ha)| )| (ha)|(%)| (ha)| (ha)
Bacillus subtilis o] 0 0] o0 0] 0 486 | 26 0| 0| 486 )
Cymoxanil/fludioxonil/
metalaxyl-M 1529| 52 0 0 0 0 0 0 496 | 81| 2,025| 2,104
Iprodione 43 1 0 0 0 0 0 0 0 0 43 0
Tefluthrin 1,330| 46 0 0 0 0 0 0 124 | 20| 1,454 | 1,266
Thiamethoxam 0 0 0 0 0 0 50 3 0 0 50 0
Thiram 43 1 0 0 0 0 1,427 | 75 85| 14| 1,555| 1,477
All seed treatments 2,945| 69 0 0 0 0 1,964 | 76 705| 81| 5,614| 4,848
Crop grown from transplant 7 |<0.5 103 | 99 82 | 100 7 |<0.5 5 1 204 142
No seed treatment 900 | 31 1 1 0 0 449 | 24 31 5( 1,381| 1,067
Area grown 2,917 104 82 1,907 613 5623 | 4,912

(1) Bacillus subtilis is a biological control agent which was encountered in the 2011 survey, but was not reported.

(2) 12% of the other vegetable crops area was perennial rhubarb more than one year old. Therefore seed treatment and transplant information

was not collected.
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Table 11
formulations

Area (ha) and percentage of crop treated

Vegetables (excluding legumes and leaf brassicas) insecticide, molluscicide and biological agent

. Carrots Leeks Lettuce Turnips & Other veg | Total | 2011
Insecticides swede crops
(ha) | (%) | (ha)| ()| (ha) | (%) (ha)| )| (ha)|(%)| (ha)| (ha)
Deltamethrin 805| 23 0 0 105| 82 1,102 28 287 | 47| 2,299 | 1,523
Lambda-cyhalothrin 6,803 | 64 47 | 45 7 9 2,245| 68| 1,262| 59| 10,365| 7,435
Oxamyl 899 | 31 0 0 0 0 0 0 145| 24| 1,044 139
Pirimicarb 238 8 0 0 2 2 776 | 33 0 0| 1,016 522
Thiacloprid 658 | 23 0 0 0 0 86 4 145| 24 889 412
All insecticides 9,403 | 69 47| 45 115 90 4209 91| 1,839| 82| 15,612 | 10,131
Molluscicides
Ferric phosphate 0 0 0 0 0 0 108 6 0 0 108 0
Metaldehyde 0 0 0 0 73| 89 1,469 | 77 71| 12| 1,613| 2,351
All molluscicides 0 0 0 0 73| 89 1578 82 71| 12| 1,722 | 2,372
Biological agents
Bacillus amyloliquefaciens
EZBA2 148 3 0 0 0 0 7| <0.5 0 0 154 0
All biological agents 148 3 0 0 0 0 7 |<0.5 0 0 154 0
Physical control
Garlic 312 | 11 0 0 0 0 0 0 0 0 312 0
All physical control 312 | 11 0 0 0 0 0 0 0 0 312 0
Area grown 2,917 104 82 1,907 613 4,912
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Table 12 Vegetables (excluding legumes and leaf brassicas) fungicide formulations
Area (ha) and percentage of crop treated

. Carrots Leeks Lettuce Turnips & Other veg | Total | 2011
Fungicides swede crops
(ha) | ()| (ha)| (%) | (ha)| (%) ha)|B) | (ha) | ()| (ha)| (ha)
Azoxystrobin 298| 10 0 0 10| 12 2,596 | 93 170| 14| 3,075| 3,755
Azoxystrobin/difenoconazole 378 | 13 46 | 44 0 0 0 0 414 | 44 838 969
Boscalid/pyraclostrobin 2,199 | 62 92| 44 34| 42 0 0 0 0| 2,325| 2,669
Copper oxychloride 298| 10 0 0 0 0 0 0 0 0 298 370
Cyprodinil/fludioxonil 1,150 | 39 0 0 38| 47 0 0 0 0| 1,189 | 1,277
Fenpropimorph 2,077 | 53 0 0 0 0 0 0 0 0| 2,077| 1,661
Flusilazole 0 0 0 0 0 0 874 | 34 0 0 874 | 1,008
Iprodione 0 0 0 0 1 2 0 0 142 | 23 143 0
Mancozeb 0 0 0 0 0 0 0 0 269 | 44 269 91
Mancozeb/metalaxyl-M 0 0 0 0 38| 47 0 0 0 0 38 99
Mandipropamid 0 0 0 0 24| 30 0 0 0 0 24 0
Metalaxyl-M 1,609 | 55 0 0 0 0 0 0 0 0| 1,609| 1,936
Prothioconazole 3,437 | 53 92| 44 0 0 1,802 | 62 538 | 44| 5,869 | 1,243
Sulphur 0 0 0 0 0 0 71 4 269 | 44 340 559
Tebuconazole 536 | 18 0 0 0 0 42 2 0 0 578 | 2,768
Tebuconazole/trifloxystrobin 1,446 | 45 91| 88 0 0 0 0 269 | 44| 1,806| 1,753
All fungicides 13,428 | 65 322 | 88 147 | 90 5385| 95| 2,070| 81| 21,352 20,813
Area grown 2,917 104 82 1,907 613 4,912
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Table 13

Area (ha) and percentage of crop treated

Vegetables (excluding legumes and leaf brassicas) herbicide formulations

49

o Carrots Leeks Lettuce Turnips & Otherveg | Total | 2011
Herbicides swede crops
ha) | () | (ha) | (%) | (ha) ]| (%) (ha) | ()| (ha)| ()| (ha)| (ha)
Bentazone 0 0 28| 14 0 0 0 0 0 0 28 64
Chloridazon 0 0 120 | 44 0 0 0 0 0 0 120 64
Clomazone 1,712 | 59 0 0 0 0 1,662 | 87 0 0| 3,374| 2,870
Clopyralid 0 0 0 0 0 0 245 | 13 0 0 245 583
Cycloxydim 0 0 0 0 0 0 30 2 0 0 30 0
Dimethenamid-p/
metazachlor 0 0 0 0 0 0 42 2 0 0 42 0
Diquat 98 3 0 0 0 0 0 0 0 0 98 266
Fluazifop-P-butyl 74 3 0 0 0 0 0 0 0 0 74 0
Fluroxypyr 0 0 92| 44 0 0 0 0 0 0 92 64
Glyphosate 290 | 10 0 0 0 0 27 1 20 2 337 109
loxynil 0 0 308 | 44 0 0 0 0 0 0 308 128
Linuron 5092 | 69 156 | 44 0 0 0 0 889 | 44| 6,137 | 4,427
Metamitron 0 0 0 0 0 0 0 0 439 | 58 439 13
Metazachlor 0 0 0 0 0 0 1,762 | 92 0 0| 1,762| 1,445
Metribuzin 2,625 | 53 0 0 0 0 0 0 0 0| 2,625| 1,663
Cont...




Table 13

Area (ha) and percentage of crop treated

Vegetables (excluding legumes and leaf brassicas) herbicide formulations continued

o Carrots Leeks Lettuce Turnips & Otherveg | Total | 2011
Herbicides swede crops
(ha) | ()| (ha)| ()| (ha) | (%) (ha) | ()| (ha)|(%)| (ha)| (ha)
Pendimethalin 2,044 | 59 97| 50 73| 89 4 0 560 | 68| 2,779| 2,149
Phenmedipham 0 0 0 0 0 0 0 0 85| 14 85 118
Propaquizafop 124 4 559 | 44 0 0 559 | 29 200| 33| 1,441 493
Propyzamide 0 0 0 0 73| 89 0 0 0 0 73 133
Prosulfocarb 996 | 19 0] 44 0 0 0 0 206 | 11| 1,202| 1,095
S-metolachlor 0 0 637 0 146 | 89 637 | 33 0 0| 1,419 36
Tepraloxydim 1,429 | 46 0| 31 0 0 0 0 269 | 44| 1,698| 1,109
Triflusulfuron-methyl 0 0 0 0 0 0 0 0 85| 14 85 118
All herbicides 14,484 | 69| 1,998| 50 292 | 89 4967 95| 2,754 | 83| 24,495 17,102
Area grown 2,917 104 82 1,907 613 4,912
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Table 14 Peas and beans seed treatment active ingredients
Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

Vining peas Broad beans | Total | Total
Seed treatments
(ha) (%) (ha) (%) | (ha) (kg)
Cymoxanil 6,503 99 732 63| 7,234 273
Fludioxonil 6,503 99 732 63| 7,234 137
Metalaxyl-M 6,503 99 732 63| 7,234 479
Thiamethoxam 1,274 19 0 0| 1,274 110
Thiram 0 0 383 33 383 50
All seed treatments 20,783 99| 2,578 96 | 23,360 | 1,049
Crop grown from transplant 0 0 7 1 7 N/A
No seed treatment 56 1 38 3 95 N/A
Area grown 6,559 1,160 7,719

N/A = not applicable
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Table 15 Peas and beans insecticide active ingredients
Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

o Vining peas Broad beans | Total | Total

Insecticides
(ha) (%) | (ha) (%) | (ha) (kg)

Pyrethroids
Alpha-cypermethrin 0 0| 1,463 63| 1,463 22
Deltamethrin 0 0| 1,463 63| 1,463 11
Lambda-cyhalothrin 0 0 766 33 766 5
All pyrethroids 0 3,692 3,692 38

Carbamates
Pirimicarb 4,097 54| 1,880 96| 5,977 663
All carbamates 4,097 1,880 5,977 663
All insecticides 4,097 54| 5,572 96| 9,669 701

Area grown 6,559 1,160 7,719
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Table 16 Peas and beans fungicide active ingredients
Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

o Vining peas Broad beans | Total | Total
Fungicides
(ha) (%) | (ha) (%) | (ha) (kg)
Azoxystrobin 2,576 39 766 33| 3,342 692
Boscalid 1,421 22| 1,114 96| 2,536 562
Chlorothalonil 0 0| 1,880 96| 1,880 | 1,131
Cyprodinil 0 0 732 63 732 274
Fludioxonil 0 0 732 63 732 183
Metalaxyl-M 0 0| 1,880 96| 1,880 85
Pyraclostrobin 1,421 22| 1,114 96| 2,536 141
Sulphur 1,054 16 0 0| 1,054 | 3,897
Tebuconazole 0 0| 1,880 96| 1,880 295
All fungicides 6,473 77| 10,097 96 | 16,570 | 7,260
Area grown 6,559 1,160 7,719
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Table 17 Peas and beans herbicide active ingredients
Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

o Vining peas Broad beans | Total | Total
Herbicides
(ha) (%) | (ha) (%) | (ha) (kg)
Bentazone 1,220 19 148 13| 1,368 | 1,069
Diquat 285 4 0 0 285 171
Fluazifop-P-butyl 165 3 0 0 165 15
Glyphosate 255 4 115 10 370 353
Imazamox 4,130 63 878 76 | 5,008 285
Isoxaben 2,169 33 236 20| 2,405 180
MCPB 557 8 0 0 557 880
Pendimethalin 6,076 93| 1,114 96| 7,191| 5,503
Terbuthylazine 2,169 33 236 20| 2,405| 1,010
All herbicides 17,026 96| 2,728 96 | 19,754 | 9,466
Area grown 6,559 1,160 7,719
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Table 18

Leaf brassica seed treatments active ingredients

Area treated (ha), percentage of crop treated and grown from transplants and quantity (kg) of active ingredients for all crops

Brussels Cabbage Calabrese Cauliflower Total Total
Seed treatments

sprouts

(ha) (%) (ha) (%0) (ha) (%) (ha) (%) (ha) (kg)
Imidacloprid 113 14 0 0 0 0 0 0 113 8
Iprodione 0 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 <0.5
Metalaxyl-M 0 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 <0.5
Thiram 0 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 <0.5
All seed treatments 113 14 1 <0.5 1 <0.5 1 <0.5 116 8
Crop grown from transplant 717 86 203 100 1,413 100 179 100 2,512 N/A
Area grown 829 203 1,414 180 2,626

N/A = not applicable
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Table 19

Leaf brassicainsecticide and molluscicide active ingredients

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

I . Brussels Cabbage Calabrese Cauliflower Total | Total
nsecticides
sprouts
(ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (kg)

Pyrethroids

Cypermethrin 0 0 0 0 96 7 0 0 96 2

Deltamethrin 2,468 98 328 89 65 5 0 0| 2,861 21

Lambda-cyhalothrin 1,830 91 443 89| 2,665 95 209 89| 5,147 32
All pyrethroids 4,298 771 2,827 209 8,104 56
Carbamates

Pirimicarb 1,500 86 116 40 96 7 0 0| 1,713 353
All carbomates 1,500 116 96 0 1,713 353
Neonicotinoids

Thiacloprid 610 55 39 15 773 55 66 37| 1,489 143
All neonicotinoids 610 39 773 66 1,489 143
Others

Indoxacarb 1,491 98 252 40 0 0 22 12| 1,765 46

Pymetrozine 1,138 86 245 71 193 7 0 0| 1,575 305

Spinosad 59 7 21 10 0 0 0 0 80 8

Spirotetramat 1,004 72 262 89 0 0 0 0| 1,266 95
All others 3,692 780 193 22 4,687 454
All insecticides 10,099 99| 1,707 89| 3,889 95 297 89| 15,992 | 1,005

Cont...
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Table 19

Leaf brassica insecticide and molluscicide active ingredients continued

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

Molluscicides Brussels Cabbage Calabrese Cauliflower Total | Total
sprouts
(ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (kg)
Ferric phosphate 3,897 86 261 40 0 0 0 0| 4,158 614
Metaldehyde 1,301 46 130 64 79 6 0 0| 1,510 322
Methiocarb 199 12 0 0 0 0 0 0 199 30
All molluscicides 5,397 o8 391 89 79 6 0 0| 5,868 966
Area grown 829 203 1,414 180 2,626
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Table 20

Leaf brassica fungicide active ingredients

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

Cungici Brussels Cabbage Calabrese Cauliflower Total | Total
ungicides
sprouts
(ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (kg)
Azoxystrobin 1,442 86 266 82 262 19 0 0| 1,970 457
Boscalid 913 74 247 89 0 0 0 0| 1,160 310
Chlorothalonil 320 39 0 0 0 0 0 0 320 160
Copper oxychloride 0 0 0 0| 2,533 89 0 0| 2,533 950
Difenoconazole 1,184 86 181 89 0 0 0 0| 1,366 132
Fluopicolide 0 0 0 0 0 0 32 18 32 3
Flusilazole 113 14 0 0 0 0 0 0 113 11
Iprodione 641 77 0 0 0 0 0 0 641 253
Mancozeb 0 0 100 49 0 0 0 0 100 96
Metalaxyl-M 320 39 100 49 33 2 0 0 453 19
Potassium hydrogen carbonate 0 0 0 0 96 7 0 0 96 96
Propamocarb hydrochloride 0 0 0 0 0 0 32 18 32 32
Prothioconazole 1,681 98 84 32 0 0 0 0| 1,765 339
Pyraclostrobin 913 74 247 89 0 0 0 0| 1,160 78
Sulphur 0 0 0 0 101 7 0 0 101 85
Tebuconazole 1,720 98 162 40 0 0 0 0| 1,882 373
Trifloxystrobin 1,720 98 162 40 0 0 0 0| 1,882 186
All fungicides 10,967 98| 1,549 89| 3,026 89 64 18 | 15,604 | 3,580
Area grown 829 203 1,414 180 2,626
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Table 21

Leaf brassica herbicide active ingredients

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

Herbicides Brussels Cabbage Calabrese Cauliflower Total | Total
sprouts
(ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (kg)
Clomazone 518 63 100 49 197 14 0 0 816 62
Clopyralid 22 3 0 0 0 0 0 0 22 4
Cycloxydim 45 5 0 0 0 0 0 0 45 14
Glyphosate 0 0 0 0| 1,169 68 151 84| 1,320 | 1,534
Metazachlor 518 63 101 50| 1,378 98 119 66| 2,117 | 1,563
Pendimethalin 145 17 101 50| 1,052 74 5 3 1,303 | 1,468
Pyridate 22 3 0 0 0 0 0 0 22 20
All herbicides 1,272 63 302 50| 3,797 98 275 87| 5,646 | 4,665
Area grown 829 203 1,414 180 2,626
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Table 22

Vegetables (excluding legumes and leaf brassicas) seed treatment active ingredients

Area treated (ha), percentage of crop treated and grown from transplants and quantity (kg) of active ingredients for all crops

Carrots Leeks Lettuce Turnips & Other veg | Total | Total
Seed treatments swedes crops

(ha)| %) | (ha)| (%) | (ha)]| (%) (ha)| )| (ha)| ()| (ha) (kg)
Bacillus subtilis™ o] 0 0] © 0] 0 486 | 26 O O] 486| NI/A
Cymoxanil 1529 | 52 0 0 0 0 0 0 496 | 81| 2,025 1
Fludioxonil 1529| 52 0 0 0 0 0 0 496 | 81| 2,025 1
Iprodione 43 1 0 0 0 0 0 0 0 0 43 0
Metalaxyl-M 1529| 52 0 0 0 0 0 0 496 | 81| 2,025 2
Tefluthrin 1,330 | 46 0 0 0 0 0 0 124 | 20| 1,454 80
Thiamethoxam 0 0 0 0 0 0 50 3 0 0 50 4
Thiram 43 1 0 0 0 0 1,427 | 75 85| 14| 1,555 8
All seed treatments 6,004 | 69 0 0 0 0 1964| 76| 1696| 81| 9,664 96
Crop grown from transplant 7 |<0.5 103 | 99 82 | 100 7 |<0.5 5 1 204 N/A
No seed treatment 900| 31 1 1 0 0 449 | 24 31 5| 1,381 N/A
Area grown 2,917 104 82 1,907 613 5,623

N/A = Not applicable

(1) Note: As it is not always possible to collect rates for biological control agents, their quantities are unknown and are therefore not included
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Table 23 Vegetables (excluding legumes and leaf brassicas) insecticides, biological agents and molluscicide active
ingredients

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

o Carrots Leeks Lettuce Turnips & Other veg | Total | Total

Insecticides swedes crops
ha)|[ ()| (ha)| (%) | (ha)]| (%) (ha) | (%) | (ha)| (%) | (ha) (kg)
Pyrethroids
Deltamethrin 805 | 23 0 0 105| 82 1,102 | 28 287 | 47| 2,299 16
Lambda-cyhalothrin 6,803 | 64 47 | 45 7 9 2,245| 68| 1,262 | 59| 10,365 116
All pyrethroids 7,608 47 113 3,347 1,549 12,663 132
Carbamates
Oxamyl 899 | 31 0 0 0 0 0 0 145| 24| 1,044| 1,895
Pirimicarb 238 8 0 0 2 2 776 | 33 0 0| 1,016 174
All carbamates 1,137 0 2 776 145 2,060 | 2,069
Neonicotinoids
Thiacloprid 658 | 23 0 0 0 0 86 4 145 | 24 889 85
All neonicotinoids 658 0 0 86 145 889 85
All insecticides 9,403 | 69 47 | 45 115| 90 4,209 91| 1,839| 82| 15,612 | 2,286
Cont...
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Table 23 Vegetables (excluding legumes and leaf brassicas) insecticides, biological agents and molluscicide active
ingredients continued

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

o Carrots Leeks Lettuce Turnips & Other veg | Total | Total
Molluscicides swedes crops
(ha) | (%) | (ha)| (%) | (ha) | (%) (ha) [ (%) | (ha)| (%) | (ha) (kg)

Ferric phosphate 0 0 0 0 0 0 108 6 0 0 108 22

Metaldehyde 0 0 0 0 73| 89 1,469 | 77 71| 12| 1,613 325
All molluscicides 0 0 0 0 73| 89 1,578 | 82 71| 12| 1,722 347
Biological agents

Bacillus amyloliquefaciens

fzb42 148 3 0 0 0 0 7 0 0 0 154 N/A
All biological agents 148 0 0 7 0 154 N/A

Physical control

Garlic 312 | 11 0 0 0 0 0 0 0 0 312 | 1,048
All physical control 312 0 0 0 0 312

Area grown 2,917 104 82 1,907 613 5,623

N/A = not applicable
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Table 24 Vegetables (excluding legumes and leaf brassicas) fungicide active ingredients
Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

o Carrots Leeks Lettuce Turnips & Other veg Total | Total
Fungicides swedes crops
ha) | () | (ha) | (%) | (ha) ]| (%) (ha) [ (%) | (ha)| (%) | (ha) (kg)
Azoxystrobin 676 | 23 46 | 44 10| 12 2,596 | 93 584 | 58| 3,912 911
Boscalid 2,199 | 62 92| 44 34| 42 0 0 0 0| 2,325 614
Copper oxychloride 298 | 10 0 0 0 0 0 0 0 0 298 65
Cyprodinil 1,150 | 39 0 0 38| 47 0 0 0 0| 1,189 357
Difenoconazole 378 | 13 46 | 44 0 0 0 0 414 | 44 838 105
Fenpropimorph 2,077 | 53 0 0 0 0 0 0 0 O 2,077 | 1,446
Fludioxonil 1,150 | 39 0 0 38| 47 0 0 0 0| 1,189 238
Flusilazole 0 0 0 0 0 0 874 | 34 0 0 874 105
Iprodione 0 0 0 0 1 2 0 0 142 23 143 3
Mancozeb 0 0 0 0 38| 47 0 0 269 | 44 307 440
Mandipropamid 0 0 0 0 24| 30 0 0 0 0 24 4
Metalaxyl-M 1,609 | 55 0 0 38| 47 0 0 0 0| 1,647 861
Prothioconazole 3,437 | 53 92| 44 0 0 1,802 | 62 538 | 44| 5,869 | 1,123
Pyraclostrobin 2,199 | 62 92| 44 34| 42 0 0 0 0| 2,325 154
Sulphur 0 0 0 0 0 0 71 4 269 | 44 340 | 1,359
Tebuconazole 1,982 | 64 91| 88 0 0 42 2 269 | 44| 2,385 376
Trifloxystrobin 1,446 | 45 91| 88 0 0 0 0 269 | 44| 1,806 135
All fungicides 18,602 | 65 551 | 88 259 | 90 5385| 95| 2,753 | 81| 27,549 | 8,296
Area grown 2,917 104 82 1,907 613 5,623
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Table 25

Vegetables (excluding legumes and leaf brassicas) herbicide active ingredients

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

o Carrots Leeks Lettuce Turnips & Other veg Total | Total
Herbicides swedes crops kg
(ha) | (%) | (ha) | (%) (ha) | (%) (ha) | (%) (ha) | (%) | (ha) (kg)
Bentazone 0 0 28| 14 0 0 0 0 0 0 28 5
Chloridazon 0 0 120 | 44 0 0 0 0 0 0 120 35
Clomazone 1,712 | 59 0 0 0 0 1,662 | 87 0 0| 3,374 235
Clopyralid 0 0 0 0 0 0 245 | 13 0 0 245 46
Cycloxydim 0 0 0 0 0 0 30 2 0 0 30 13
Dimethenamid-p 0 0 0 0 0 0 42 2 0 0 42 17
Diguat 98 3 0 0 0 0 0 0 0 0 98 37
Fluazifop-P-butyl 74 3 0 0 0 0 0 0 0 0 74 6
Fluroxypyr 0 0 92| 44 0 0 0 0 0 0 92 6
Glyphosate 290 | 10 0 0 0 0 27 1 20 2 337 335
loxynil 0 0 308 | 44 0 0 0 0 0 0 308 17
Linuron 5,092 | 69 156 | 44 0 0 0 0 889 | 44| 6,137 | 1,641
Metamitron 0 0 0 0 0 0 0 0 439 | 58 439 833
Metazachlor 0 0 0 0 0 0 1,805 | 95 0 0| 1,805| 1,225
Metribuzin 2,625 | 53 0 0 0 0 0 0 0 0| 2,625 491
Cont...
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Table 25

Area treated (ha), percentage of crop treated and quantity (kg) of active ingredients for all crops

Vegetables (excluding legumes and leaf brassicas) herbicide active ingredients continued

o Carrots Leeks Lettuce Turnips & Other veg Total | Total
Herbicides swedes crops kg
ha) | () | (ha) | (%) | (ha) ]| (%) (ha) [ (%) | (ha)| (%) | (ha) (kg)
Pendimethalin 2,044 | 59 97| 50 73| 89 4 0 560 | 68| 2,779 | 3,877
Phenmedipham 0 0 0 0 0 0 0 0 85| 14 85 34
Propaquizafop 124 4 46 | 44 0 0 559 | 29 200 | 33 929 107
Propyzamide 0 0 0 0 73| 89 0 0 0 0 73 102
Prosulfocarb 996 | 19 60| 44 0 0 0 0 206 | 11| 1,262| 2,186
S-metolachlor 0 0 0 0 146 | 89 637 | 33 0 0 782 879
Tepraloxydim 1,429 | 46 32| 31 0 0 0 0 269 | 44| 1,730 121
Triflusulfuron-methyl 0 0 0 0 0 0 0 0 85| 14 85 1
All herbicides 14,484 | 69 941 | 50 292 | 89 5009| 95| 2,754 23,480 | 12,248
Area grown 2,917 104 82 1,907 613 5,623
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Table 26 Principal active ingredients by area
Area treated with the 20 most used active ingredients on all vegetable crops surveyed

Active ingredient Type® | 2013 | 2011
1 | Lambda-cyhalothrin I 16,277 | 13,908
2 | Metalaxyl-M F/S | 13,240 | 13,726
3 | Pendimethalin H 11,272 | 9,771
4 | Fludioxonil F/S |11,180| 9,376
5 | Cymoxanil S 9,259 9,376
6 | Azoxystrobin F 9,224 | 10,669
7 | Pirimicarb I 8,706 | 10,544
8 | Prothioconazole F 7,634 | 2,985
9 | Deltamethrin I 6,623 | 4,336
10 | Tebuconazole F 6,146 | 8,485
11 | Linuron H 6,137 | 4,427
12 | Boscalid F 6,021 | 6,259
13 | Pyraclostrobin F 6,021 | 6,259
14 | Imazamox H 5,008 | 4,605
15 | Ferric phosphate M 4,267 | 2,651
16 | Clomazone H 4,190 | 4,221
17 | Metazachlor H 3,921 | 4,573
18 | Trifloxystrobin F 3,688 | 4,098
19 | Metaldehyde M 3,124 | 5,629
20 | Copper oxychloride F 2,831 | 4,294

(1) Pesticide type = H: Herbicide, F: Fungicide, I: Insecticide, M: Molluscicide, S: Seed treatment
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Table 27 Principal active ingredients by weight
Quantity (kg) of the 20 most used active ingredients on all vegetable crops surveyed

Active ingredient Type® | 2013 | 2011
1 | Pendimethalin H 10,847 | 9,760
2 | Sulphur F 5341 | 7,097
3 | Metazachlor H 2,787 | 3,279
4 | Glyphosate H 2,222 | 2,936
5 | Prosulfocarb H 2,186 | 1,807
6 | Azoxystrobin F 2,060| 2,191
7 | Oxamyl I 1,895 279
8 | Linuron H 1,641 | 1,329
9 | Boscalid F 1,486 | 1,437
10 | Prothioconazole F 1,462 564
11 | Fenpropimorph F 1,446 | 1,220
12 | Metalaxyl-M FIS 1,446 | 1,651
13 | Chlorothalonil F 1,291 | 2,164
14 | Pirimicarb I 1,190 | 1,445
15 | Bentazone H 1,074 | 1,213
16 | Tebuconazole F 1,044 | 1,395
17 | Copper oxychloride F 1,015 | 1,816
18 | Terbuthylazine H 1,010 | 1,120
19 | MCPB H 880 512
20 | S-metolachlor H 879 35

(1) Pesticide type = H: Herbicide, F: Fungicide, I: Insecticide, S: Seed treatment
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Table 28

Compounds encountered on outdoor vegetable crops for the first time in 2013

Type® | Area | Amount
Active ingredient treated | used
(ha) (kg)
Bacillus amyloliguefaciens fzb42 B 154 N/A
Mandipropamid F 24 4
Potassium hydrogen carbonate F 96 96
Dimethenamid-p H 42 17
Spinosad I 80 8
Alpha-cypermethrin I 1,463 22
Garlic P 312 1,048
Thiamethoxam S 1,325 114

(1) Pesticide type = B: Biological control agent, F: Fungicide, H: Herbicide, I: Insecticide, P: Physical control, S: Seed treatment
N/A = not applicable (as it is not always possible to collect rates for biological control agents, their quantities are unknown and are therefore not

included)
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Table 29
Pesticide usage in 2007, 2011 and 2013, area treated with formulations and active ingredients (a.i.) and the quantities (kg) applied

Total vegetable crop, comparison with previous years

2007 2011 2013
Formulations a.l. K Formulations a.. K Formulations ai. (ha) K
(ha) (ha) g (ha) (ha) g (ha) - 9

Insecticides

Pyrethroids 14,284 | 15,879 159 17,135 | 18,384 166 24,459 | 24,459 226

Carbamates 7,829 9,423 | 1,507 9,295 | 10,544 | 1,445 9,750 9,750 | 3,085

Neonicotinoids® 711 711 65 2,051 2,051 192 2,378 2,378 228

Mixed formulation 1,595 0 0 1,249 0 0 0 0 0

Other insecticides 2,186 2,186 | 1,026 2,971 2,971 808 4,687 4,687 454
All insecticides 26,604 | 28,199 | 2,757 32,701 | 33,949 | 2,612 41,273 | 41,273 | 3,992
Molluscicides 10,460 | 10,460 | 4,019 8,692 8,692 | 2,136 7,589 7,589 | 1,313
Biological agents 277 500 N/A 339 339 N/A 154 154 N/A
Fungicides 31,205 | 40,981 | 17,714 47,356 | 63,907 | 22,643 44,248 | 59,724 | 19,137
Herbicides 27,552 | 32,335 26,230 37,124 | 44,480 | 24,061 41,424 | 48,880 | 26,379
Growth regulators 51 51 185 0 0 0 0 0 0
Physical control 0 0 0 0 0 0 312 312 | 1,048
Seed treatments 14,207 | 26,911 607 12,292 | 31,043 | 1,049 14,622 | 33,141 | 1,153
All pesticides 110,357 | 139,438 | 51,513 138,504 | 182,411 | 52,500 149,623 | 191,073 | 53,022

Area grown (ha) 11,8189 15,318% 15,968

(1) Neonicotinoids can also be found in the seed treatment category. (2) Includes 40 hectares of multi-cropping

(3) Includes 72 hectares of

multi-cropping. (4) Includes 66 hectares of multi-cropping. N/A = Not applicable (As it is not always possible to collect rates for biological
control agents, their quantities are unknown and are therefore not included).
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Appendix 2 — Survey statistics
Census and sample information

Table 30

Census area (ha) of vegetable crops grown in Scotland

Census crop areas

Scotland | Scotland %

2013 2011 change
Vining peas 6,559 6,276 5
Broad beans 1,153 996 16
Brussels sprouts 813 776 5
Cabbage 188 239 -21
Calabrese 1,325 1,276 4
Cauliflower 152 265 -43
Carrots 2,836 2,463 15
Leeks 92 80 16
Lettuce 62 75 -17
Turnips & swedes 1,644 1,614 2
Rhubarb 75 76 -1
All vegetable crops™ 15,902 | 15,246 4

(1) Includes other vegetable crops
Note: Data taken from the 2013 and 2011 June Agricultural Census. All areas exclude multi-cropping
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Table 31

Number of holdings surveyed in each region and size group

Distribution of vegetable sample (excluding holdings growing only peas)

" Highlands | Caithness | Moray | Aberdeen | Angus | East | Lothian | Central | Tweed | Scotland
Size'” (ha) & Islands | & Orkney | Firth Fife Lowlands | Valley
0.1-9.9 4 1 2 1 1 1 1 1 0 12
10-19.9 0 0 2 2 6 3 3 2 1 19
20-29.9 0 0 0 1 5 2 2 0 2 12
30-39.9 0 0 0 0 2 3 0 0 0 5
>40 0 0 1 0 4 3 1 1 2 12
All sizes 4 1 5 4 8 12 7 4 5 60
(1) Refers to area of vegetable crops (excluding vining peas) grown on holding
Table 32 Distribution of pea sample
Number of holdings surveyed in each region and size group
_ Highlands | Angus | East |Lothian| Central | Tweed | Scotland
Size'” (ha) & Islands Fife Lowlands | Valley
0.1-9.9 1 2 0 0 0 0 3
10-19.9 0 7 1 1 0 1 10
20-29.9 0 4 1 0 3 1 9
30-39.9 0 1 1 0 1 0 3
>40 0 4 0 0 0 1 5
All sizes 1 18 3 1 4 3 30

(1) Refers to the area of vining peas grown on holding
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Table 33

Areas (ha) of vegetable crops (excluding peas) grown in sample

Sampled areas

SizeW(ha) Scotland®@
0.1-9.9 53.70
10-19.9 303.79
20-29.9 303.00
30-39.9 175.48
>40 648.87
All sizes 1484.84

Table 34 Census areas

Areas (ha) of vegetable crops (excluding peas grown in Scotland)

SizeW(ha) Scotland®@
0.1-9.9 1749.33
10-19.9 2849.95
20-29.9 1765.14
30-39.9 1076.30
>40 1902.16
All sizes 9342.88

(1) Size refers to area of vegetable crops (excluding peas) grown on holding.
(2) Regional data have not been provided in order to prevent disclosure of information relating to fewer than five holdings.
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Table 35 Sampled areas (peas)
Areas (ha) of peas grown in sample

_ Scotland®
SizeW(ha)
0.1-9.9 26.13
10-19.9 161.29
20-29.9 214.43
30-39.9 172.06
>40 332.05
All size groups 905.96

Table 36 Census areas (peas)
Areas (ha) of peas grown in Scotland

Scotland®@
SizeW(ha)

0.1-9.9 637.89
10-19.9 2206.91
20-29.9 1372.04
30-39.9 912.68
>40 1429.25
All size groups 6558.77

(1) Size refers to area of peas grown on holding.
(2) Regional data have not been provided in order to prevent disclosure of information relating to fewer than five holdings
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Table 37

Raising factors (vegetable crops excluding peas)

W Highlands | Caithness | Moray | Aberdeen | Angus East Lothian Central Tweed
Size™ (ha) & Islands | & Orkney | Firth Fife Lowlands | Valley
0.1-9.9 9.24 3.87 16.52 33.50 67.64 223.51 19.63 243.12 N/A
10-19.9 N/A N/A 9.90 9.50 7.90 17.62 6.02 7.17 11.63
20-29.9 N/A N/A N/A 5.10 5.34 7.75 5.47 N/A 2.73
30-39.9 N/A N/A N/A N/A 6.20 2.22 N/A N/A N/A
>40 N/A N/A 1.94 N/A 2.44 2.74 7.36 4.33 2.08
(1) Size refers to area of vegetable crops (excluding peas) grown on holding
N/A = not applicable
Table 38 Raising factors (peas)
0 Highlands | Angus East fife | Lothian Central Tweed
Size'(ha) & Islands Lowlands | Valley
0.1-9.9 7.90 19.35 214.60 N/A N/A N/A
10-19.9 N/A 14.24 18.71 2.53 N/A 5.99
20-29.9 N/A 7.41 2.77 N/A 3.20 9.97
30-39.9 N/A 10.02 1.96 N/A 2.87 8.61
>40 N/A 2.76 N/A N/A N/A 5.01

(1) Size refers to area of peas grown on holding
N/A = not applicable

Note: Raising factors are calculated by comparing the sampled crop area to the census crop area. Please see Appendix 4 for a full

explanation.
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Table 39

First and second

adjustment factors

Highlands | Caithness | Moray | Aberdeen | Angus | East | Lothian | Central | Tweed | Adj 2

& islands | & Orkney | Firth Fife Lowlands | Valley
Vining peas 44.05 N/A N/A N/A 1.00 1.00 4.85 3.36 1.03 1.00
Broad beans N/A N/A N/A N/A 0.84 1.22 N/A N/A N/A 1.40
Brussels sprouts N/A N/A N/A N/A N/A 7.14 1.52 N/A 0.47 1.18
Cabbage (all other) 0.68 0.14 N/A N/A N/A 1.02 0.31 N/A N/A 1.05
Calabrese N/A 0.13 N/A N/A 0.67 1.31 0.16 N/A N/A 1.12
Carrots N/A 0.39 1.56 2.29 1.43 0.98 N/A 1.32 0.97 1.01
Cauliflower N/A 0.13 N/A N/A N/A 2.72 N/A 0.00 N/A 1.25
Leeks N/A N/A N/A N/A N/A N/A 0.43 0.01 N/A 1.23
Lettuce N/A N/A N/A N/A N/A 0.51 N/A 0.01 N/A 1.23
Total other veg 5.15 N/A 0.44 N/A 1.60 0.63 4.11 5.26 N/A 1.11
Rhubarb 0.20 N/A N/A N/A N/A 0.01 N/A 0.28 N/A 1.11
Turnips & swedes 0.53 1.16 5.00 0.65 0.83 0.50 0.64 4.99 1.11 1.01

N/A = not applicable
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Response rates

The table below summarises the number of holdings who were contacted
during the survey.

Table 40 Response rate

2013 %
total

Target sample vegetables 60 100
Target sample vining peas 30 100
Total achieved vegetables 60 100
Total achieved vining peas 30 100
Total number of refusals/non-contact 3

Total number of farms approached 93

Financial burden to farmers

In order to minimise the burden on farmers, the survey team used non-visit
methods of collection such as email, post or telephone call, where possible.

To determine the total burden that the 2013 Outdoor Vegetable Crop Survey
placed on those providing the information, the surveyors recorded the time
that 62 respondents spent providing the data during the survey. This sample
represents 69 per cent of growers surveyed. Information was recorded from
all strata of the sample to ensure that the overall estimate of burden was
representative. The median time taken to provide the information was 15
minutes.

The following formula was used to estimate the total cost of participating:

Burden (£) = No. surveyed x median time taken (hours) x typical hourly rate*
(* using median “Full Time Gross” hourly pay for Scotland of £12.63) *

The total financial burden to all growers resulting from participation in the
2013 Outdoor Vegetable Crop Survey was calculated to be £284. This
equates to £3.16 per farmer.
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Appendix 3 - Definitions and notes

1) ‘Pesticide’ is used throughout this report to include commercial
formulations containing active ingredients (a.i.) used as herbicides, fungicides,
insecticides, molluscicides, biological control agents, growth regulators, seed
treatments and physical control. A pesticide product consists of one or more
active ingredients co-formulated with other materials.

2) An active ingredient (or active substance) is any substance or micro-
organism which has a general or specific action: against harmful organisms;
or on plants, parts of plants or plant products.

3) In this report the term ‘formulation(s)’ is used to describe the pesticide
active ingredient or mixture of active ingredients in a product(s). It does not
refer to any of the solvents, pH modifiers or adjuvants also contained within a
product that contribute to its efficacy.

4) A biological control agent is a micro-organism, including parasites or
diseases, or larger organisms, such as insect predators or nematodes that is
used to control pests, weeds and diseases. Not all biological control agents
are approved pesticides. However, all biological control agents recorded have
been included in this report.

5) A fungicide is a pesticide used to control fungal diseases in plants.

6) A herbicide is a pesticide used to control unwanted vegetation (weed
killer).

7) A growth regulator is a pesticide used to regulate the growth of the plant,
for example to prevent the crop from growing too tall.

8) An insecticide is a pesticide used to control unwanted insects.
9) A molluscicide is a pesticide used to control unwanted slugs and snalils.

10) A physical control agent is a substance, preparation or organism
designed or used for destroying or controlling pests if their principal mode of
action does not involve chemical or biological action.

11) A seed treatment is a pesticide applied to seed before planting to protect
that plant against diseases and pests from the earliest stage of development.
The pesticide can be either a fungicide, an insecticide or a biological control
agent.

12) Information about pesticides applied as seed treatments was only
collected for field sown crops, not for transplanted crops. Where the seed
was known to be treated but the product unknown, this was recorded as
‘unspecified seed treatment’.

13) Pesticides applied to transplants in nurseries before going to the grower

are not recorded in this survey but are included in the Protected Edible Crops
survey.
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14) Basic area is the planted area of crop which was treated with a given
pesticide or pesticide group, irrespective of the number of times it was applied
to that area. Basic areas are not presented anywhere in the report, but their
values are used to calculate the percentage of crop treated with a given
pesticide or pesticide group.

15) Area treated is the basic area of a crop treated with a given pesticide
multiplied by the number of treatments that area received. These terms are
synonymous with “spray area” and “spray hectare” which have appeared in
previous reports. For example, if a field of five hectares gets sprayed with the
same fungicide twice, the basic area is five hectares, and the treated area is
10 hectares.

16) The areas of crop grown include successional sowings on the same land
during the same growing season. This is referred to throughout the report as
multi-cropping.

17) Farmers/growers can apply pesticides to crops by a number of different
methods. Multiple pesticides can be applied to a crop in a single tank mix.
For example a crop could be sprayed with two different fungicides and an
insecticide at the same time.

18) In this report each pesticide is reported in three formats. The area of each
pesticide is reported as both a formulation (mixture of active ingredients in a
product) and as individual active ingredients. Quantities of active ingredient
are also reported (Tables 2 to 13 for formulation data and Tables 14 to 26 for
active ingredient and quantity data). All three different formats are provided to
satisfy the needs of all data users and allow them to assess pesticide use
trends. Some users may be interested in use of pesticide products which
contain a number of active ingredients, thus formulation data would be
required. Other users are interested in particular active ingredients which may
be formulated on their own or in combination with other active ingredients.
Therefore active ingredient data would be required. In addition, both quantity
and area of pesticide applications are important indicators of changes in use
over time. Different pesticides are applied at different dose rates and only by
comparing both area and quantity can trends in use be elucidated.

19) It should be noted that some herbicides may not have been applied
directly to the crop itself but either as land preparation treatments prior to
sowing/planting the crop, or to control weeds at the field margins.

20) The June Agricultural Census is conducted annually by the Scottish
Government's Rural and Environmental Science Analytical Services (RESAS).
The June Agricultural Census collects data on land use, crop areas, livestock
and the number of people working on agricultural holdings. For this report the
June Agricultural Census was used to draw a sample of growers growing the
relevant crops to participate in the survey

21) Throughout this report the term ‘census area’ refers to the total area for a
particular crop or group of crops recorded within the June Agricultural Census.
These are the areas which the sampled areas are raised to. Please see
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Appendix 4 for details. The June Agricultural Census Form is divided up into
different categories which relates to a particular crop or group of crops. These
are referred to as ‘census categories’ throughout this report.

22) Where quoted in the text or within figures, reasons for application are the
grower’s stated reasons for use of that particular pesticide on that crop and
may not always seem appropriate. It should be noted that growers do not
always provide reasons; therefore those presented in the figures only reflect
those specified and may not reflect overall reasons for use.

23) Due to rounding, there may be slight differences in totals both within and
between tables.

24) Data from the 2011% and 2007° surveys are provided for comparison
purposes in some of the tables, although it should be noted that there may be
minor differences in the range of crops surveyed, together with changes in
areas of each of the crops grown. Prior to 2011 the vegetable report was only
produced every four years. Changes from previous surveys are described in
Appendix 4. When comparisons are made between surveys it is important to
take into account that there may be changes in the area of crop grown. In
order to take this into account, comparisons have been made on a per hectare
grown basis, i.e. the number of hectares that have been sprayed (treated
hectares) has been divided by the area of crop grown for each survey, and the
weight (kilograms) applied has also been divided by the area of crop grown.
This is to enable like for like comparisons between surveys, so that changes
in pesticide use patterns are not masked by changes in crop area.

25) When leaf brassicas are referred to in the text, this includes Brussels
sprouts, cabbage, calabrese and cauliflower. Crops encountered in the ‘other
vegetable’ category in the 2013 survey were beetroot, chard, curly parsley,
kale, spinach and parsnips. For reporting purposes, the data for rhubarb have
been presented under the ‘other vegetable’ category.

26) In this report some of the leaf brassicas were planted along with a dummy
pill. A dummy pill is a dead seed coated with a seed treatment which confers
protection to the transplant or seed it is sown along with.
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Appendix 4 — Survey methodology
Sampling and data collection

Using the June 2013 Agricultural Census®®, two samples were drawn
representing vegetable cultivation in Scotland. The first sample was selected
from holdings growing any vegetable crops excluding vining peas, and the
second from holdings known to have grown vining peas. Two samples were
taken to achieve a better representation of all vegetable crops, as most vining
pea crops are grown on farms growing arable crops rather than vegetable
crops.

The country was divided into 11 land-use regions (Figure 42). Each sample
was stratified by these land-use regions and according to holding size. The
holding size groups were based on the total area of either vegetable or vining
peas crops grown. The sampling fractions used within both regions and size
groups were based on the areas of relevant crops grown rather than number
of holdings, so that smaller holdings would not dominate the sample.

The survey covered pesticide applications to vegetable crops where all or the
majority of the growing season was in 2013. As well as recording treatments
applied directly to the crop, data was also collected on land preparation
treatments prior to sowing or planting the crop. Pesticides applied to
transplants in nurseries before going to the grower are not recorded in this
survey but are included in the Protected Edible Crops survey.

Following an introductory letter and phone call, data were collected by either

personal interview during a visit to the holding or during a phone interview or

by email. Where necessary, information was also collected from agronomists
and contractors. In total, information was collected from 60 holdings growing
vegetable crops and 30 holdings growing only peas (Tables 31 & 32). These
90 holdings represent 15 per cent of the total vegetable crop area grown.

Raising factors

National pesticide use was estimated by ratio raising. This is a standard
statistical technique for producing estimates from a sample. It is the same
methodology used by the other UK survey teams and has been used for all
historical datasets produced by the Pesticide Survey Unit, allowing
comparability over time. The sample data were multiplied by raising factors
(Table 37 & 38). These factors were calculated by comparing the sampled
area to the areas recorded in the Agricultural Census within each region and
size group. An adjustment (Table 39) was made for each crop within each
region by applying the raising factors to the sample area of each crop grown
and comparing this with the census area. This adjustment modifies the
estimate to take into account differences in composition of crops encountered
in the sample and those present in the population. A second adjustment was
necessary for some crops which were present in the population, but were not
encountered in the sample in some strata.
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Figure 42 Land use regions of Scotland™!
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Changes from previous years

There was a change in the method used by the Scottish Government to
collect census data between the 2007 and 2011 survey reports (see sampling
and data collection section of Appendix 4 for use of census data). Prior to
2009 census areas were solely obtained from holdings which returned June
Census forms. However In 2009, this data was combined with data from
holdings claiming single farm payments. This has led to an improvement in
the quality of census crop area statistics. However, the change in the
underlying data source constitutes a step change in the data series which
means that trends in crop area between 2007 and 2011 may not solely
represent genuine changes in land use but may be influenced by differences
in the way crop data has been reported. The census area of vegetables for
human consumption increased by 30 per cent from 2008 to 2009 whereas
changes of more than 10 per cent had not been encountered in the previous
10 years, suggesting that the difference in estimated area influenced by the
change in data collection method may have been sizable?. As sampled
areas are raised to census areas this will also influence estimates of
pesticides used. Whilst it is not possible to quantify the impact of these
changes, data users should be aware of them when making comparisons of
total pesticide use over time. To aid interpretation, the trends section presents
pesticide usage information in relation to crop area grown as well as overall
estimates of use.

In addition, in Table 1, the percentage of each crop treated with any pesticide
now includes seed treatments, whereas in previous reports they were not
included.

Data quality assurance

The dataset undergoes several validation processes as follows; (i) checking
for any obvious errors upon data receipt (ii) checking and identifying
inconsistencies with use and pesticide approval conditions once entered into
the database (iii) 100 per cent checking of data held in the database against
the raw data. Where inconsistencies are found these are checked against the
records and with the grower if necessary. Additional quality assurance is
provided by sending reports for review to members of the Working Party on
Pesticide Usage Surveys and other agricultural experts. In addition, the
Scottish pesticide survey unit is accredited to ISO 9001:2008. All survey
related processes are documented in Standard Operating Procedures (SOPSs)
and our output is audited against these SOPs by internal auditors annually
and by external auditors every three years.

Main sources of bias

The use of a random stratified sample is an appropriate survey methodology.
A stratified random sample, grouped by farm size and region, is used to select
holdings used in this survey. Sampling within size groups is based on area
rather than numbers of holdings, so that smaller size groups are not over-
represented in the sample. The pesticide survey may be subject to
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measurement bias as it is reliant on farmers/growers recording data
accurately. As this survey is not compulsory it may also subject to non-
response bias, as growers on certain farm/holding types may be more likely to
respond to the survey than others. Reserve lists of holdings are held for each
stratum to allow non-responding holdings to be replaced with similar holdings.

Experience indicates that stratified random sampling, including reserves,
coupled with personal interview technique, delivers the highest quality data
and minimises non-response bias.
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Appendix 5 — Standard errors

The figures presented in this report are produced from surveying a sample of
holdings rather than a census of all the holdings in Scotland. Therefore the
figures are estimates of the total pesticide use for Scotland and should not be
interpreted as exact. To give an idea of the precision of estimates, the report
includes relative standard errors (RSE) (Table 41). Standard errors are
produced using the raising factors. An overall variance is calculated by
summing the variance estimates for individual strata (region and size group)
multiplied by the square of their raising factors. These variance estimates
include a finite population correction. The overall standard error is calculated
from the overall variance by taking its square root. This method of standard
estimation was implemented as it is both relatively straightforward and has
advantages over ratio estimator methods when within-strata sample sizes are
small.

Standard errors are expressed as percentage relative standard errors (Table
41) for both total pesticide use by area treated and for weight applied. Larger
relative standard errors mean that the estimates are less precise. A relative
standard error of O per cent would be achieved by a census. A relative
standard error of 100 per cent indicates that the error in the survey is of the
same order as the measurement. Relative standard errors may be reduced
with larger sample sizes. However, larger relative standard errors can also
result from greater variability in pesticides among holdings. .

The RSE for estimates of total pesticide use on vegetable crops was 7 per
cent for area and 6 per cent for quantity (Table 41). For constituent crop
groups, excluding the other vegetable crops, the RSE varied from 3 to 22 per
cent for area and 2 to 16 per cent for weight, varying with sample size and
uniformity of pesticide regime encountered. Relative standard errors were
higher in the ‘other vegetable crop’ category (22 and 39 per cent for area and
weight respectively). This is because this category covers a large variety of
different vegetable crops and a number of active ingredients were
encountered on single holdings in this group, resulting in increased variability
and a less accurate estimate of use. For three crops, cauliflower, leeks and
lettuce, a standard error could not be calculated due to too few active
ingredients being recorded; therefore pesticide use estimates for these crops
should be treated with caution.
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Table 41 Relative standard errors

Relative standard errors (RSE) for the area treated (ha) with pesticide and for

weight of active ingredient (kg) applied

Area SE Weight

Crops (%) SE (%)
Broad beans” 3 7
Brussels sprouts®” 7 7
Cabbages®? 4 2
Calabrese®” 8 12
Carrots™ 13 14
Cauliflower® NC NC
Leeks® NC NC
Lettuce® NC NC
Other vegetables® 22 39
Peas 22 15
Turnips & swedes™ 4 16
All vegetable crops 7 6

Note: The total pesticide treated area and weight applied used to calculate the
standard errors excludes biological control agents as no application rates were
recorded and therefore the weights are unknown.

(1) For these crops standard errors could not be calculated for all strata due to
insufficient data in the sample, as these strata have not been used in the aggregate
totals for the region and the overall RSE values should be treated with caution.

(2) Standard errors could not be calculated (NC) for cauliflower, leeks or lettuce
because there were too few active ingredients recorded. Therefore estimates for

these crops should be treated with caution.
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The United Kingdom Statistics Authority has designated these statistics as National Statistics, in
accordance with the Statistics and Registration Service Act 2007 and signifying compliance with
the Code of Practice for Official Statistics.

Designation can be interpreted to mean that the statistics: meet identified user needs; are
produced, managed and disseminated to high standards; and are explained well.

Correspondence and enquiries

For enquiries about this publication please contact:
Gillian Reay,

Science and Advice for Scottish Agriculture (SASA),
Telephone: 0131 244 8808,

e-mail: psu@sasa.gsi.gov.uk

For general enquiries about Scottish Government statistics please contact:
Office of the Chief Statistician, Telephone: 0131 244 0442,
e-mail: statistics.enquiries@scotland.gsi.gov.uk

How to access background or source data

The data collected for this statistical publication:

[1 are available in more detail through Scottish Neighbourhood Statistics
[] are available via an alternative route

may be made available on request, subject to consideration of legal and ethical factors. Please
contact psu@sasa.gsi.gov.uk for further information.

[1 cannot be made available by Scottish Government for further analysis as Scottish Government
is not the data controller.

Complaints and suggestions

If you are not satisfied with our service or have any comments or suggestions, please write to the
Chief Statistician, 3WR, St Andrews House, Edinburgh, EH1 3DG, Telephone: (0131) 244 0302,
e-mail statistics.enquiries@scotland.gsi.gov.uk.

If you would like to be consulted about statistical collections or receive notification of publications,
please register your interest at www.scotland.gov.uk/scotstat
Details of forthcoming publications can be found at www.scotland.gov.uk/statistics
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