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Executive summary 

This summary report presents information from a survey of pesticide use on 
protected edible crops in Scotland.  The crop groups surveyed were tomatoes 
and vegetables which were permanently covered by glass or polytunnels.  
Protected soft fruit crops were previously included in the protected edible crop 
report but are now reported as part of the soft fruit survey. 

Data were collected from 16 holdings.  Despite the small sample size the area 
surveyed represented 34 per cent of the total census area of protected edible 
crops grown in Scotland (Table 15).  Ratio raising was used to give estimates 
of national pesticide usage from the sampled data.  This is a summary report 
and data relating to individual crop types have not been published due to the 
small sample size and the large range of crops encountered.  Protected crop 
cultivation is a minor part of Scottish agricultural production and encompasses 
a wide range of crop types and different pesticide treatment regimes.  
Therefore whilst these data give an indication of pesticide usage in this sector, 
due to the uncertainty associated with the estimates, which is reflected in their 
large relative standard errors (RSE), these data and trends over time will not 
be discussed in detail and should be treated with caution.  

The estimated area of protected edible crops grown in Scotland in 2013 was 
approximately 22 hectares (including multi-cropping) representing a decline of 
23 per cent since the previous survey in 2011 (Table 13).  However, the basic 
crop area grown, excluding multi-cropping, increased by 19 per cent from 
approximately 13 hectares in 2011 to 15 hectares in 2013 (Table 14), 
indicating that there was less multi-cropping recorded in 2013 than in 2011.  
This may be a consequence of the types of crops encountered during the 
survey rather than representing an actual decline in multi-cropping. 

Despite changes in both census area and estimated cropped area the total 
estimated area of pesticide formulations applied was very similar to that 
reported in the previous survey (ca. 160 ha in 2011 & 150 ha in 2013).  
However, the estimated quantity of pesticides applied declined by over 70 per 
cent.  This decline was almost exclusively due to the reduction in use of soil 
sterilants, which are applied at very high dose rates.  Soil sterilants comprised 
94 per cent of pesticides used in 2011 but were not encountered in 2013.  
This reduction in the use of soil sterilants reflects the fact that the horticultural 
industry is moving away from chemical sterilants due to loss of authorisation 
of several products and towards non-chemical methods such as steam. 

Fungicides accounted for 60 per cent of the total pesticide treated area, 
insecticides 28 per cent, seed treatments seven per cent, herbicides and 
molluscicides two per cent and biological agents one per cent (Figure 6).   

A number of active ingredients were encountered for the first time on 
protected edible crops in 2013.  These included the fungicides amisulbrom, 
benthiavalicarb isopropyl and famoxadone and the insecticide thiamethoxam 
(Table 12).  Use of disinfectants, although not pesticides, is also included in 
this report.  
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Introduction 

The Scottish Government (SG) is required by legislation1, 2 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 
protected edible crops harvested in 2013 was conducted.  This is the tenth 
survey of pesticide usage on protected edible crops in Scotland.  The survey 
covered tomatoes and vegetable crops (including vegetables in propagation).  
Previous protected edible reports also included soft fruit crops.  For details of 
this and other changes in method please see Appendix 4 - survey 
methodology. 

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.  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 
quality, 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
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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 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 (areas 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 are used for a number of purposes including:  

 Informing UK and Scottish Government 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 
and academic research institutions 

 To inform and prioritise monitoring strategies of environmental quality 
bodies 

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

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

 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
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General trends 

Some trends relating to crop area and total pesticide use are discussed 
below.  However, the protected edible report is the smallest in the series of 
pesticide usage reports published by the Pesticide Survey Unit.  The area of 
protected edible crops grown (excluding soft fruit) in Scotland in comparison 
to other agricultural and horticultural crop groups is very limited.  In addition, 
the large range of crops encountered, which have markedly different pesticide 
use, as well as the use of multi-cropping, all combine to make this report more 
complicated and less robust than other reports in this series.  Because of 
these factors this summary report does not break estimates down into 
different crops and caution must be applied when looking at trends in the data 
as it is difficult to assess to what extent trends are influenced by differences in 
the crop types encountered in the sample.  This uncertainty is reflected in the 
large standard errors associated with these estimates (RSE 54 and 75 per 
cent for area and weight respectively, Table 19). 

 

Crop area 

The estimated area of protected edible crops grown in Scotland in 2013 was 
just under 22 hectares including multi-cropping, representing a 23 per cent 
decline since the previous survey in 2011 (Table 13).  However the crop area 
recorded in the June Agricultural Census increased by 19 per cent from 
approximately 13 hectares in 2011 to 15 hectares in 2013 (Table 14) 
indicating that there was less multi-cropping recorded in 2013 than in the 
previous survey.  The estimated area which was multi-cropped decreased by 
56 per cent between 2011 and 2013.  However, this may be due to the type of 
crops which were encountered during the survey rather than solely 
representing a decline in multi-cropping area.  There are a large range of crop 
types grown under protection and whilst the crops encountered will vary from 
survey to survey depending on the sample, only a selection of crops are 
routinely multi-cropped (e.g. mixed salad leaves).  

Prior to 2011 the protected reports were only produced every four years.  
When comparing the current survey with the survey in 2007 the area of 
protected edible crops grown (including multi-cropping) has doubled.  It 
should be noted that the there was a change in the method used to collect 
census area data between the 2007 and 2011 survey reports (refer to 
Appendix 4 - survey methodology).  Therefore trends in crop area between 
2007 and 2011 may not solely represent changes in land use but include 
differences in the way crop data has been reported.  It is difficult to determine 
the impact of these changes but data users should be aware of them. 
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Figure 1 Estimated area of protected edible crops grown in Scotland 
2007-2013 

 
 
Pesticide usage   

It is estimated that almost 40 per cent of the 2013 protected edible crop was 
treated with a pesticide, compared with 82 per cent in 2011 (Table 1).  
However, despite changes in both census and multi-cropping areas the total 
estimated area of pesticide formulations applied was very similar to that 
reported in the previous survey (ca. 160 ha in 2011 and 150 ha in 2013).  
These figures indicate that less of the crop area was treated in 2013 but the 
area which was treated received more applications of pesticide.  However, 
due to the small sample size and the wide range of crops grown under 
protection, these differences in pesticide use may be influenced by sample 
composition rather than solely reflecting real changes in pesticide usage 
pattern.  For example, fungicide use increased in 2013 (Figure 2) accounting 
for 60 per cent of all pesticide formulations applied (Figure 6).  This increased 
use of fungicides may be influenced by an increased area of micropropagated 
potatoes sampled in the survey, which are sprayed with multiple applications 
of fungicides for the control of blight.  The area of micropropagated potatoes 
recorded during the last 3 surveys has more than doubled. 

Overall the estimated quantity of pesticides applied per hectare grown has 
declined over the last three surveys.  Average application rates were 8kg/ha 
in 2013 and 16 kg/ha in 2011, representing a decrease of 53 per cent.  When 
compared with 37kg/ha in 2007 this equates to a decline of almost 80 per cent 
(Figure 5).  This decline has been influenced by a change in the usage of soil 
sterilants.  Soil sterilants are applied at high dose rates (Figure 3) and they 
accounted for 23 per cent of the total weight of pesticide active ingredients 
applied in 2007 and 94 per cent in 2011.  However no soil sterilants were 
recorded in 2013.  This may be the result of a decline in the number of 
approved soil sterilants available for use.  At a UK level there is also a general 
move away from chemical soil sterilants towards the use of steam for soil 
sterilisation3.   
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Figure 2 Estimated area of protected edible crops treated with the 
major pesticide groups (formulations) in Scotland 2007-
2013 

 
Note: In 2007 herbicide usage was collected indoors and for the area immediately 
around the outside of the glasshouse.  In 2011 and 2013 only indoor use was 
recorded therefore comparisons between herbicide use in these surveys years is not 
possible. 

 

Figure 3 Estimated quantity of the major pesticide groups applied to 
protected edible crops in Scotland 2007-2013 

 
Note: As it is not always possible to collect rates for biological control agents, their 
quantities are unknown and are therefore not included in the graph above. 
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Figure 4 Weight of pesticide (kg) applied per hectare of crop grown 
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2013 Pesticide usage  

Protected edible crops 

 An estimated 22 hectares of protected edible crops were grown under 
permanent protection in Scotland, a reduction of 23 per cent since 2011  

 151 hectares of pesticide formulations were applied (excluding 
disinfectants) 

 168 kg of pesticides were applied (excludes disinfectants and biological 
control agents) 

 39 per cent of the crop area was treated with a pesticide 

 Crops encountered included tomatoes, micropropagated potatoes, beans, 
brassicas, herbs, various salad crops and a wide range of minor 
vegetables and vegetables in propagation.  Data relating to individual crop 
types have not been published due to the small sample size and large 
crop range, both to prevent disclosure of information about individual 
holdings and due to concerns about the statistical robustness of such 
estimates. 

 Summary of pesticide use on protected edible crops: 

Pesticide 
group 

Formulation 
area treated 
(ha) 

Weight 
applied 
(kg) 

% of 
crop area 
treated 

Most used 
formulations (ha) 

Insecticide 42.91 22.65 31 Lambda-cyhalothrin  
(24.99) 

Molluscicides 2.68 1.57 12 Metaldehyde  
(2.68) 

Biological 
control agents 

1.86 NA 4 Macrolophus 
pygmaeus (1.55) 

Fungicides 9.10 97.08 33 Cymoxanil  
(21.34) 

Herbicides 3.23 0.68 7 Carfentrazone-ethyl 
& Diquat  
(both 1.61) 

Seed 
treatments 

10.67 45.68 10 Fipronil, Iprodione, 
Imidacloprid, 
Metalaxyl-M & 
Thiram  
(all 2.13 each) 

Disinfectants/ 
surface 
cleaners 

12.86 123.48 45 Acetic 
acid/hydrogen 
peroxide/peracetic 
acid (10.62) 

NA = not applicable.  As it is not always possible to collect rates for biological control 

agents, their quantities are unknown and are therefore not included in weight tables. 
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Figure 5 Proportion of pesticide groups used on protected edible 
crops (percentage of total area treated with formulations) 

 
Note: chart excludes disinfectants 

 

Figure 6 Proportion of pesticide groups used on protected edible 
crops (percentage of total weight applied) 

 
Note: chart excludes disinfectants and biological control agents.  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 7 Protected edible crops – reasons for use of fungicides 
(where specified) 

 

The only reasons specified for the use of insecticides were aphids and cabbage root 
fly.  General weed control was the only stated reason for herbicide use. 
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Appendix 1 – Estimated pesticide application tables 

 

Table 1 Percentage of protected edible crops treated with pesticide 

 
2013 2011 

  Fungicides 33 41 

  Herbicides 7 <0.5 

  Insecticides 31 15 

  Molluscicides 12 43 

  Biological agents 4 22 

  Seed treatments 10 5 

  Any pesticides(1) 39 82 

  Disinfectants/surface cleaners 45 13 

(1) Note:  all pesticides includes biological control agents and seed treatments but 
excludes disinfectants 
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Table 2   Insecticide, biological, molluscicide & disinfectant formulations 

Area (ha) and percentage of crop treated 

Insecticides 
Protected 

Edible Crops 
2013 

2011 

 

(ha) (%) (ha) 

  Chlorpyrifos 2.13 10 0 

  Flonicamid 0.98 5 0 

  Lambda-cyhalothrin 24.99 21 28.90 

  Lambda-cyhalothrin/pirimicarb 2.11 10 0 

  Pymetrozine 4.84 7 14.45 

  Thiacloprid 5.19 17 14.45 

  Thiamethoxam 2.67 12 0 

All insecticides 42.91 31 60.37 

Molluscicides 

     Metaldehyde 2.68 12 0.09 

All molluscicides 2.68 12 11.98 

Biological control agents 

     Macrolophus pygmaeus (2) 1.55 4 1.24 

  Phytoseiulus persimilis 0.31 <0.5 2.22 

  All biologicial agents 1.86 4 14.04 

Disinfectants/surface cleaners 

     Acetic acid/hydrogen peroxide/ 
  peracetic acid 

10.62 39 3.25 

  Ammonium hydrogen difluoride 0.48 2 0 

  Formaldehyde 0.48 2 0.25 

  Hydrofluoric acid/ sulphuric acid 0.77 4 0.65 

  Sodium hypochlorite 0.50 2 0.70 

  Unspecified disinfectant <0.05 

 

<0.5 0.31 

All disinfectants 12.86 45 5.16 

Area grown(1) 21.58 

 

27.85 

(1) Area grown includes multi-cropping 
(2) Macrolophus pygmaeus was reported as Macrolophus caliginosus in previous 

reports.  The organisms have not changed, however industry changed the name 
on all product packaging/labels etc. in 2012 to correct previous species 
misidentification.  
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Table 3 Fungicide and herbicide formulations 

Area (ha) and percentage of crop treated 

Fungicides 
Protected 

Edible Crops 
2013 

2011 

 

(ha) (%) (ha) 

  Amisulbrom 4.21 14 0 

  Benthiavalicarb isopropyl/    
  mancozeb 

3.79 14 0 

  Chlorothalonil 2.13 10 0 

  Cyazofamid 10.18 17 12.04 

  Cymoxanil 21.34 17 28.90 

  Cymoxanil/famoxadone 3.51 14 0 

  Dimethomorph/mancozeb 3.23 14 0 

  Fenamidone/  
  propamocarb hydrochloride 

5.97 21 2.41 

  Fluopicolide/ 
  propamocarb hydrochloride 

7.79 21 7.23 

  Fosetyl-aluminium 10.65 10 0.96 

  Mancozeb/zoxamide 2.95 14 0 

  Mandipropamid 9.62 21 7.23 

  Propamocarb hydrochloride 2.13 10 0 

  Tolclofos-methyl 2.13 10 0 

  Unspecified fungicides 0.48 2 0.25 

All fungicides 90.10 33 68.08 

Herbicides 

     Carfentrazone-ethyl 1.61 7 0 

  Diquat 1.61 7 0 

All herbicides 3.23 7 0.12 

Area grown(1) 21.58 

 

27.85 

(1) Area grown includes multi-cropping 
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Table 4 Seed treatment active ingredients 

Area (ha) and percentage of crop treated 

Seed treatments 
Protected 

edible crops 
2013 

 

 

2011 

 

(ha) (%) (ha) 

  Fipronil 2.13 10 0 

  Imidacloprid 2.13 10 0 

  Iprodione 2.13 10 0.74 

  Metalaxyl-M 2.13 10 0.33 

  Tefluthrin 0.02 <0.5 0 

  Thiram 2.13 10 1.10 

  All seed treatments 10.67 10 2.83 

  Area grown(1) 21.58 

 

27.85 

 Note:  All seed treatment formulations recorded during the survey had single active 
ingredients therefore a seed treatment formulation table was not produced 
(1) Area grown includes multi-cropping 
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Table 5    Insecticide, biological, molluscicide & disinfectant active 
ingredients 

Area (ha) and percentage of crop treated  

Insecticides 
Protected 

edible crops 
2013 

 
 

 

2011 

 

(ha) (%) (ha) 

Pyrethroids 

     Lambda-cyhalothrin 27.09 21 28.90 

  All pyrethroids 27.09 

 

30.08 

Carbamates 

     Pirimicarb 2.11 10 0.03 

  All carbamates 2.11 

 

0.03 

Organophosphates 

       Chlorpyrifos 2.13 10 0 

  All organophosphates 2.13 

 

0 

Neonicotinoids 

     Thiacloprid 5.19 17 14.45 

  Thiamethoxam 2.67 12 0 

  All neonicotinoids 7.86 

 

14.47 

Others 

     Flonicamid 0.98 5 0 

  Pymetrozine 4.84 7 14.45 

  All others 5.83 

 

15.79 

All insecticides 45.02 31 60.37 

Molluscicides 

     Metaldehyde 2.68 12 0.09 

All molluscicides 2.68 12 11.98 

Biological control agents 

     Macrolophus pygmaeus (2) 1.55 4 1.24 

  Phytoseiulus persimilis 0.31 <0.5 2.22 

  All biological agents 1.86 4 14.04 

Area grown(1) 21.58 

 

27.85 

Cont… 
(1) Area grown includes multi-cropping 
(2) Macrolophus pygmaeus was named as Macrolophus caliginosus in previous 

reports.  The organisms have not changed, however industry changed the name 
on all product packaging/labels etc. in 2012.  
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Table 5    Insecticide, biological, molluscicide & disinfectant active 
ingredients continued 

Area (ha) and percentage of crop treated 

Disinfectants/ 
surface cleaners 

Protected 
edible crops 

2013 

 
 

 

2011 

 

(ha) (%) (ha) 

  Acetic acid 10.62 39 3.25 

  Ammonium hydrogen  
  difluoride 

0.48 2 0 

  Formaldehyde 0.48 2 0.25 

  Hydrofluoric acid 0.77 4 0.65 

  Hydrogen peroxide 10.62 39 3.25 

  Peracetic acid 10.62 39 3.25 

  Sodium hypochlorite 0.50 2 0.70 

  Sulphuric acid 0.77 4 0.65 

Unspecified disinfectant <0.05 

 

<0.5 0.38 

All disinfectants 34.88 45 9.06 

Area grown(1) 21.58 

 

27.85 

(1) Area grown includes multi-cropping 
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Table 6 Fungicide and herbicide active ingredients  

Area (ha) and percentage of crop treated 

Fungicides 
Protected 

edible crops 
2013 

 
 

 

2011 

 

(ha) (%) (ha) 

  Amisulbrom 4.21 14 0 

  Benthiavalicarb isopropyl 3.79 14 0 

  Chlorothalonil 2.13 10 0 

  Cyazofamid 10.18 17 12.04 

  Cymoxanil 24.85 21 28.90 

  Dimethomorph 3.23 14 0 

  Famoxadone 3.51 14 0 

  Fenamidone 5.97 21 2.41 

  Fluopicolide 7.79 21 7.23 

  Fosetyl-aluminium 10.65 10 0.96 

  Mancozeb 9.97 14 0 

  Mandipropamid 9.62 21 7.23 

  Propamocarb hydrochloride 15.89 31 10.08 

  Tolclofos-methyl 2.13 10 0 

  Zoxamide 2.95 14 0 

  Unspecified fungicides 0.48 2 0.25 

All fungicides 117.33 33 77.71 

  Herbicides 

 

  

   Carfentrazone-ethyl 1.61 7 0 

  Diquat 1.61 7 0 

All herbicides 3.23 7 0.12 

Area grown(1) 21.58 

 

27.85 

(1) Area grown includes multi-cropping 
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Table 7 Quantities (kg) of seed treatment active ingredients 

Seed treatments 
Protected 

Edible Crops 
2013  

2011 

 

(kg) (kg) 

  Fipronil 3.37 0 

  Imidacloprid 41.45 0 

  Iprodione 0.59 0.01 

  Metalaxyl-M 0.02 <0.005 

  Tefluthrin <0.005 0 

  Thiram 0.25 0.03 

  All seed treatments 45.68 0.05 

Area grown(1) 21.58 27.85 

(1) Area grown includes multi-cropping 

  



19 
 

Table 8 Quantities (kg) of insecticide, molluscicide and disinfectant 
active ingredients 

Insecticides 
Protected 

Edible Crops 
2013 

2011 

 

(kg) (kg) 

Pyrethroids 

    Lambda-cyhalothrin 0.20 0.22 

  All pyrethroids 0.20 0.23 

Carbamates 

    Pirimicarb 0.28 <0.005 

  All carbamates 0.28 <0.005 

Organophosphates 

    Chlorpyrifos 20.29 0 

  All organophosphates 20.29 0 

Neonicotinoids 

    Thiacloprid 0.44 1.39 

  Thiamethoxam 0.05 0 

  All neonicotinoids 0.50 1.39 

Others 

    Flonicamid 0.66 0 

  Pymetrozine 0.73 2.17 

  All others 1.38 2.30 

All insecticides 22.65 3.92 

Molluscicides 

    Metaldehyde 1.57 0.06 

All molluscicides 1.57 2.20 

Disinfectants/ 
surface cleaners 

    Acetic acid 16.73 91.88 

  Ammonium hydrogen difluoride 7.26 0 

  Formaldehyde 31.00 10.08 

  Hydrofluoric acid 3.87 4.41 

  Hydrogen peroxide 47.57 229.70 

  Peracetic acid 10.66 45.94 

Sodium hypochlorite 4.44 4.40 

Sulphuric acid 1.94 2.20 

All disinfectants 123.48 388.91 

Area grown(1) 21.58 27.85 

(1) Area grown includes multi-cropping 
Note: As it is not always possible to collect rates for biological control agents, their 
quantities are unknown and are therefore not included in weight tables. 
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Table 9 Quantities (kg) of fungicide and herbicide active ingredients 

Fungicides 
Protected 

Edible Crops 
2013 

2011 

 
(kg) (kg) 

  Amisulbrom 0.42 0 

  Benthiavalicarb isopropyl 0.11 0 

  Chlorothalonil 2.13 0 

  Cyazofamid 0.81 0.96 

  Cymoxanil 2.73 2.60 

  Dimethomorph 0.58 0 

  Famoxadone 0.61 0 

  Fenamidone 0.85 0.36 

  Fluopicolide 0.78 0.72 

  Fosetyl-aluminium 34.08 2.66 

  Mancozeb 12.95 0 

  Mandipropamid 1.44 1.08 

  Propamocarb hydrochloride 15.90 9.74 

  Tolclofos-methyl 21.30 0 

  Zoxamide 0.44 0 

  Unspecified fungicides 1.94 0.50 

All fungicides 97.08 19.84 

Herbicides 

    Carfentrazone-ethyl 0.03 0 

  Diquat 0.65 0 

All herbicides 0.68 0.13 
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Table 10 Principal active ingredients by spray area  

Area (ha) treated with the 10 most used active ingredients on protected edible 
crops (excluding disinfectants) 

 

 
Active ingredient Type 2013 2011 

% 
change 

1 Lambda-cyhalothrin I 27.09 28.90 -6 

2 Cymoxanil F 24.85 29.23 -15 

3 Propamocarb hydrochloride F 15.89 10.08 58 

4 Fosetyl-aluminium F 10.65 0.96 1010 

5 Cyazofamid F 10.18 12.04 -15 

6 Mancozeb F 9.97 0 

 7 Mandipropamid F 9.62 7.23 33 

8 Fluopicolide F 7.79 7.23 8 

9 Fenamidone F 5.97 2.41 148 

10 Thiacloprid I 5.19 14.45 -64 

Pesticide type =  F: fungicide, I: insecticide 

 

 

Table 11 Principal active ingredients by weight 

Quantity (kg) of the 10 most used active ingredients on protected edible crops 
(excluding disinfectants) 

 
Active ingredient Type 2013 2011 

% 
change 

1 Imidacloprid S (I) 41.45 0 

 2 Fosetyl-aluminium F 34.08 2.66 1183 

3 Tolclofos-methyl F 21.30 0 

 4 Chlorpyrifos I 20.29 0 

 5 Propamocarb hydrochloride F 15.90 9.74 63 

6 Mancozeb F 12.95 0 

 7 Fipronil S (I) 3.37 0 

 8 Cymoxanil F 2.73 2.60 5 

9 Chlorothalonil F 2.13 0 

 10 Metaldehyde M 1.57 0.06 2467 

Pesticide type =  F: fungicide, I: insecticide, M: molluscicide, S: seed treatment 

Note: As disinfectants are not pesticides they have been excluded from the above 
tables.   
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Table 12 Compounds encountered on tomatoes and vegetable crops 
for the first time in 2013 

Active ingredient Type 
Area treated 

(ha) 
Amount used 

(kg) 

  Amisulbrom F 4.21 0.42 

  Ammonium hydrogen difluoride D 0.48 7.26 

  Benthiavalicarb isopropyl F 3.79 0.11 

  Carfentrazone-ethyl H 1.61 0.03 

  Famoxadone F 3.51 0.61 

  Fipronil S (I) 2.13 3.37 

  Tefluthrin S (I) 0.02 <0.005 

  Thiamethoxam I 2.67 0.05 

Pesticide type = D: disinfectant, F: fungicide, H: herbicide, I: insecticide, S: seed 
treatment 
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Table 13 Protected edible crops summary of total pesticide use and comparison with previous years 

Pesticide usage 2007 - 2013, total pesticide treated area (ha) of formulations, active ingredients and quantities used (kg) 

  2007   2011   2013  

 

Formulations 
(ha) 

ai's (ha) Kg 
Formulations 

(ha) 
ai's (ha) Kg 

Formulations 
(ha) 

ai's (ha) Kg 

Insecticides 

           Pyrethroids 0.58 0.58 <0.005 30.08 30.08 0.23 24.99 27.09 0.20 

  Carbamates 0 0 0 0.03 0.03 <0.005 0 2.11 0.28 

  Organophosphates 3.03 3.03 155.19 0 0 0 2.13 2.13 20.29 

  Neonicotinoids(2) 0 0 0 14.47 14.47 1.39 7.86 7.86 0.50 

  Other 1.28 1.28 2.32 15.79 15.79 2.30 5.83 5.83 1.38 

  Mixed formulations 0 0 0 0 0 0 2.11 0 0 

All insecticides 4.88 4.88 157.51 60.37 60.37 3.92 42.91 45.02 22.65 

Molluscicides 3.44 3.44 1.80 11.98 11.98 2.20 2.68 2.68 1.57 

Fungicides 36.41 44.71 113.17 68.08 77.71 20.34 90.10 117.33 97.08 

Herbicides 3.49 3.90 3.60 0.12 0.12 0.10 3.23 3.23 0.68 

Soil sterilants 0.34 0.34 90.48 0.74 0.74 429.40 0 0 0 

Biological agents 2.60 2.60 N/A 14.04 14.04 N/A 1.86 1.86 N/A 

Seed treatments 8.96 18.03 30.53 2.17 28.29 0.05 10.67 10.67 45.68 

Physical control agents 0 0 0 0.66 0.66 2.60 0 0 0 

All pesticides 60.12 77.90 397.09 158.16 193.91 458.61 151.45 180.79 167.66 

Disinfectants 9.68 18.99 69.86 5.16 9.06 388.91 12.86 34.88 123.48 

Area grown (ha)(1) 10.69 

  

27.85 

  

21.58 

  (1) Area grown includes multi-cropping.  (2) Includes neonicotinoids from foliar spays only, does not include neonicotinoid usage from seed 
treatment applications.  N/A = not applicable.   
Note:  There have been minor differences in crop range, crop areas and methods used for estimating pesticide use between surveys.  Please 
see Appendix 4 - survey methodology for changes in method between years.  
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Appendix 2 – Survey statistics 

Census and sample information 

Table 14 Estimated crop area 
Census area (ha) of permanently protected crops grown in Scotland 

 

 
 2013 2011 % change 

  Tomatoes 3.25 2.52 29 

  Vegetables 11.58 9.99 16 

  All protected edible 14.83 12.51 19 

Note: Data taken from the 2013 and 2011June Agricultural Census.  All areas exclude multi-cropping. 
 

Table 15 Sample & census areas (ha) of protected edible crops in Scotland 

Crop 
Census 
areas 

Sampled 
areas 

% Census 
area 

sampled 

  Tomatoes 3.25 1.68 52 

  Vegetables 11.58 3.30 28 

  All edible crops 14.83 4.98 34 

Note: Data taken from the 2013 June Agricultural Census.  All areas exclude multi-cropping. 
 

Table 16 Distribution of sample  

Number of holdings sampled in each region 

Highlands 
& Islands 

Caithness 
& Orkney 

Moray 
Firth 

Aberdeen Angus East 
Fife 

Lothian Central 
Lowlands 

Tweed 
Valley 

Southern 
Uplands 

Solway Scotland 

4 0 2 3 1 0 0 6 0 0 0 16 
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Raising factors 

Table 17 Raising factors 

 

 
Scotland 

  Tomatoes 1.9373 

  Vegetables 3.5093 

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

 

 

Response rates 

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

 

Table 18 Response rate 

 
2013 % total 

  Target sample (no. of holdings) 16 100 

   

    Total achieved 16 100 

   

  Total number of refusals/non-contact 2 

   Total number of farms approached 18 
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Financial burden to growers 

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

To determine the total burden the 2013 Protected Edible Crop survey placed 
on those providing the information, the surveyors recorded the time that 14 
respondents spent providing the data during the survey.  This sample 
represents 88 per cent of growers surveyed.  The median time taken to 
provide the information was 20 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” pay for Scotland of £12.63) 4 

The total financial burden to all growers resulting from participation in the 
2013 Scottish Protected Edible Survey was calculated to be £67.   
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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, soil sterilants and seed 
treatments.  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) An insecticide is a pesticide used to control unwanted insects. 

8) A molluscicide is a pesticide used to control unwanted slugs and snails. 

9) A soil sterilant is a pesticide used to control unwanted diseases or insects 

in soil. 

10) 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 or an insecticide. 

11) 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.  

12) Disinfectants, although not a pesticide, are also included in this report.  

Disinfectants are not applied directly to the crop; however they are used in the 
protected area as glasshouse washes and for the sterilisation of equipment, 
trays and pots etc. 

13) This report only includes protected edible crops.  Protected means that 
the crops were permanently covered by glass or polytunnel.  Crops grown 
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under temporary structures such as French or Spanish tunnels are excluded 
from this survey. 

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 
ten hectares. 

16) 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. 

17) In this report each pesticide is reported in three formats.  The area of each 
pesticide is reported as both formulation (mixture of active ingredients in a 
product) and individual active ingredients (Tables 2 to 3 for formulation data 
and Tables 4 to 6 for active ingredient data).  Quantities of active ingredient 
are reported in Tables 7 to 9.  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.  

18) 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 the ground beneath crops grown on table tops, 
or the pathways between crops. 

19) The areas of crop grown include successional sowings during the same 
season; therefore the areas of crops grown can be larger than the total area of 
glasshouses and polytunnels.  This is referred to throughout the report as 
multi-cropping. 

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 
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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 
Appendix 4 - survey methodology 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 
growers‟ stated reasons for use of that particular pesticide on that crop and 
may not always seem appropriate. 

23) Protected edible crops include all tomatoes and vegetable crops including 
vegetables in propagation.  Vegetables in propagation are vegetable plants 
(seedlings) for sale to other growers. 

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

25) Data from the 20115 and 20076 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.  Changes from previous surveys are 
described in Appendix 4 - survey methodology.  
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Appendix 4 - Survey methodology 

Sampling and data collection 

Using the June 2013 Agricultural Census7 a sample was drawn from growers 
of protected edible crops, these being any edible crop grown within a 
glasshouse or permanent polytunnel.  Crops grown under temporary 
structures such as French or Spanish tunnels were excluded.  For 2013 this 
involved selecting from growers who recorded crop areas in the „Tomatoes‟ or 
„Vegetables‟ categories within the glasshouses and walk-in plastic structures‟ 
section of the Agricultural Census Form.  For the purpose of sampling, the 
country was divided into 11 land-use regions as shown in Figure 8.  The 
sample was stratified by region and according to holding size, and sampling 
within holding size groups was based on area rather than numbers of 
holdings, so that smaller holdings were not over-represented in the sample. 

The survey period covered pesticide applications to crops during the 12 month 
period October 2012 to September 2013.  Following an introductory letter and 
telephone call, data were collected by either personal interview during a visit 
to the holding or via a telephone interview.  In total, information was collected 
from 16 holdings (Table 16 & 18).  These 16 holdings collectively grew 34 per 
cent of the census crop area. 

 

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 17).  These factors were calculated by comparing the sampled tomato 
and vegetable cropped areas to the areas recorded in the Agricultural 
Census.  Due to a combination of small sample size, the wide range of crops 
encountered and there being little regional variation in pesticide use within 
protected edible crops, raising factors were calculated at a national rather 
than a regional level and without taking into account holding size. 
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Figure 8 Land use regions of Scotland8 
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Changes from previous years 

There are a number of issues which should be noted when comparing 2013 
data with that from previous reports.  Firstly, the protected edible report no-
longer includes protected soft fruit crops.  These crops are now included with 
the soft fruit crops grown outdoors and under temporary protection in the Soft 
Fruit report (next published in 2015).  This change was made to improve the 
quality of soft fruit data reporting and to reduce burden on growers.  
Therefore, in this report comparison between the 2013 data and the two 
previous reports (2011, 2007) only includes pesticide use in the „tomatoes‟ 
and „vegetables‟ census categories.   

Secondly, following feedback from data users, areas within the protected 
edible report are now reported in hectares.  All previous protected reports 
were in square metres. 

Thirdly, there was a change in the method used by the SG to collect census 
area 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 collected through the June Census 
forms.  However from 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 but means that trends in crop area between 
2007 and 2011 may not solely represent genuine changes in land use but 
may include differences in the way crop data has been reported.  As sampled 
areas are raised to census areas this may also influence estimates of 
pesticides used.  

In addition to these changes, prior to and including 2007, the sample was 
based on the total area of glass and polythene structures in each region and 
size group.  However from 2011 onwards the sample was based on total 
edible crops grown.  Also in 2007 herbicide usage was collected indoors and 
for the area immediately around the outside of the glasshouse.  In 2011 and 
2013 only indoor use was recorded therefore comparisons between herbicide 
use in these survey years is not possible.  Finally, in Table 1, the percentage 
of crop treated with any pesticide now includes seed treatments, whereas in 
previous reports they were not included. 

It is difficult to determine the impact of the census and sample selection 
changes on the estimates made but data users should be aware that, these 
differences, combined with small sample sizes leading to large standard 
errors, make confidence in trend information far lower than in any other of the 
Scottish pesticide usage surveys.  

 

Data quality assurance 

The data undergo 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.  
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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 (SOPs) and 
our output is audited against these SOPs by internal auditors annually and by 
external auditors every three years. 

 

Main sources of bias 

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 
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 sample 
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 indication of the precision of estimates the 
report includes standard errors.  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 
19) 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 0 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.  This is common in 
the protected edible report as unlike other surveys, holdings grow a large 
variety of different crops which may be treated very differently.  For this 
reason, the standard errors for protected edible crops are much higher than 
for the other pesticide usage reports (54 and 75 per cent for area and weight 
respectively) and as such data users should exercise caution when drawing 
conclusions from the data. 

 

Table 19 Relative standard errors 

Estimated standard errors for the area treated (ha) with pesticide and for 
weight of active ingredient (kg) applied 

 

 

Area SE 
(%) 

Weight 
SE (%) 

  All protected edible crops 54 75 
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