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Summary 
 
This report presents the results of a survey of rodenticide use on arable farms 
in Scotland. The surveyed period was January to December 2012. Data were 
collected from 208 holdings, which represented 2% of Scottish arable farms. 
These sample data were used to estimate total rodenticide use in Scottish 
arable agriculture.   

 
It was estimated that rodenticides were used on 78% of arable farms in 2012, 
which is similar to that reported in previous surveys. On farms which used 
rodenticides, pest control professionals (PCPs) were responsible for rodent 
control on 53% of holdings; farmers conducted baiting on the remainder.  
 
In this survey it was estimated that more than 99% of all rodenticide use, in 
relation to both occurrence of use and quantity applied, was of second 
generation anticoagulant compounds. The most frequently used compounds 
were bromadiolone and difenacoum. These compounds accounted for 95% of 
all occurrences of use (58 and 37% respectively) and 98% of total quantity of 
bait applied (66 and 32% respectively). 
 
It was estimated that the majority of anticoagulant rodenticide product types 
used were loose grain baits (89%) with wax blocks accounting for a further 
10% of baits. On the majority of holdings (65%) rodenticide baiting was 
conducted throughout the year, either as permanent baiting or as multiple 
baiting operations. When quantity of anticoagulant rodenticide use was broken 
down into season, more bait was used in winter and autumn (36 and 27% 
respectively) than in spring and summer (19 and 18% respectively). 
 
All farmers who conducted their own baiting (n=89) and 48% of the PCPs who 
were responsible for baiting on the surveyed farms (n=14) responded to a 
series of questions regarding their compliance with best practice of 
rodenticide use.  
 
Practically all farmers reported that they inspected bait regularly and protected 
bait points from non-target animals (100 and 99% respectively). The majority 
of farmers reported that they recorded quantity and location of baits (92%), 
searched for and removed rodent carcasses (84%) and removed bait after 
targeted baiting periods (59%).  
 
The PCPs who provided responses reported 100% compliance with all best 
practice questions listed above, with the exception of removal of bait following 
a targeted bating period. Targeted baiting was conducted by 14% of PCP 
respondents and this was a significantly smaller percentage (P <0.01) than 
that reported by farmers (59%).   
 
All pest control professionals, and 11% of farmers, reported that they had 
attended a training course on rodenticide use. The difference in uptake of 
training between the two groups was statistically significant (P<0.01). 
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Introduction 
 
This report summarises the results of a survey of rodenticide use on Scottish 
arable holdings and was performed alongside a survey of plant protection 
product usage on arable crops. Data collection was conducted by the 
Pesticide Survey Unit (PSU) at Science and Advice for Scottish Agriculture 
(SASA), a division of the Scottish Government’s Agriculture, Food and Rural 
Communities Directorate. 
 
Rodenticide use data were collected from a sample of farms representing 2% 
of the total arable holdings in Scotland. Data from this sample were used to 
estimate total rodenticide use in Scottish arable agriculture.   
 
This is the 11th survey of rodenticide use on arable farms conducted 
biennially since 1992. Summary data from surveys conducted between 2000 
and 2010 are presented in this report for comparison1. 
 
Additional information regarding Scottish 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 

mailto:psu@sasa.gsi.gov.uk
http://www.sasa.gov.uk/pesticides/pesticide-usage
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Definitions and Notes 
 
Definitions 
 
The term ‘rodenticide’ is used to describe a substance used to kill or control 
rodents. Only chemical control of rats and mice was recorded; information on 
other control methods such as trapping was not collected.  
 
The term ‘holding’ is the basic unit used in the agricultural census and, in this 
report, is synonymous with the term ‘farm’. In this survey, arable farms are 
defined as farms growing combinable and/or potato crops. 
 
The term ‘product’ is used to describe a marketed rodenticide product 
containing active ingredients, bait and other co-formulants.  
 
The term ‘formulation(s)’ is used to describe an active ingredient or mixture of 
active ingredients formulated together in a product. In this survey all products 
encountered contained only one active ingredient; however in previous 
surveys some rodenticides were comprised of more than one active ingredient 
therefore this terminology has been retained.  
 
The term ‘occurrence’ is used to describe the number of holdings on which a 
formulation has been used. Multiple uses of the same formulation at a holding 
are recorded as a single occurrence. 
 
When collecting information regarding seasonal use of rodenticides, farmers 
were asked to report seasonal baiting patterns. Famers used their own 
definition of season which may vary among respondents. Where exact dates 
of use were provided these were assigned to season as follows: spring 
(March, April, May), summer (June, July, August), autumn (September, 
October, November) and winter (December, January, February). 
 
Notes 
 
Throughout the tables, data based on fewer than 10 sampled occurrences are 
marked with an asterisk and should be treated with caution as these estimates 
are likely to have a high associated error. In this survey only bromadiolone 
and difenacoum were encountered on more than 10 occasions.  
 
Data from the 2000 to 2010 surveys are provided for comparison purposes, it 
should be noted that differences in use between years may be influenced by a 
number of factors such as rodent populations or the proportion of farms 
sampled in that year which had livestock or grain stores or were members of a 
quality assurance scheme in which rodenticide use was mandatory.  
 
Due to rounding, there may be slight differences in totals both within and 
between tables. 
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Data quality  
 

The data undergo several validation processes as follows; (i) checking for any 
obvious errors at data collection (ii) checking and identifying inconsistencies 
with use and rodenticide approval conditions once entered into the database 
(iii) 100% checking of data held in the database against the raw data. If 
inconsistencies are found these are checked against the records and with the 
farmer/pest control professional if necessary. No unapproved use was 
recorded during this survey. Additional quality assurance is provided by 
sending reports for external review before publication. 

 
Main sources of bias 
 

A stratified random sample, grouped by farm size and region, is used to select 
holdings used in this survey and this represents an appropriate survey 
methodology. 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 survey may be subject to measurement bias as it is reliant on 
respondents recording and reporting data accurately. Additionally, as this 
survey is voluntary it may be subject to non-response bias, as some farmers 
or pest control professionals may be more likely to respond to the survey than 
others.  
 
Overall financial burden 2012 Scottish pesticide surveys 
 

In order to minimise the burden on individual growers the PSU uses non-visit 
methods of collection, such as email, post or telephone call, where possible. 
 
To determine the total burden the 2012 Scottish pesticide surveys placed on 
those providing information, the surveyors recorded the time that 100 
respondents spent providing data during the soft fruit, arable, rodenticide and 
potato store surveys. This sample represents 27% of growers surveyed. 
Information was recorded from farmers from all strata of the sample to ensure 
that the overall estimate of burden was representative. The median time taken 
to provide information was 30 minutes. 
 
The following formula was used to estimate the total cost of participating: 

Burden (£) = Number surveyed x median time taken (hours) x typical hourly 
rate*   
(* using median “Full Time Gross” hourly pay for Scotland of £12.42)2   

The total financial burden to all farmers resulting from participation in all the 
2012 Scottish pesticide surveys (arable, potato stores, rodenticides and soft 
fruit) was calculated to be £2,298. 
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Method 
 
Rodenticide use data were collected from a random sample of holdings 
growing arable crops (Table 1). The holdings were grouped by land-use 
region3 (Figure 1) and stratified by five size groups based on the total area of 
crops grown. This stratification was designed to take into account differences 
in rodenticide use pattern in relation to geography and farm size when making 
estimates of national use.  
 
The survey covered rodenticide use during the 12 month period January to 
December 2012.  Following an introductory letter and telephone call, data 
were collected by personal interview, telephone interview, email or post. 
When rodenticides were applied by a pest control professional the data were 
obtained from either the farm rodent control record book or by post from the 
contractor. If it was recorded that rodenticides were used but product data 
were not obtainable this was recorded as unspecified rodenticide use. 
 
In total, information was collected from 208 holdings (Table 1). The data 
collected were product(s) used, bait type, quantity applied and season of use. 
National rodenticide use was estimated from the sample data using a 
standard ratio raising statistical technique. This method involves multiplying 
the sample data by a factor dependent on the number of farms within each 
region and size group to match the data recorded in the relevant June 
Agricultural Census for arable crops4. Due to small sample sizes the data from 
some regions were merged and a secondary adjustment factor was applied to 
the raising factors to account for region and size groups for which no holdings 
were sampled. Details of regions, size groups, raising and adjustment factors 
are presented in Table 6. 
 
For the first time in this series of surveys, farmers and PCPs were asked to 
respond to a simple questionnaire containing six questions relating to their 
compliance with best practice when using rodenticides. It should be noted that 
no attempt was made to check the accuracy of responses.  
 
Data from previous surveys are presented to allow comparisons over time. As 
estimates are based on a random stratified sample of farms in each survey 
year and individual farms may be sampled more than once in the time series, 
there is no simple method of statistical comparison for estimated rodenticide 
use over time. Also, as this is a relatively short time period, linear trends are 
confounded with short term variation.  However, the percentage of farms 
using rodenticides, the percentage of farms on which baiting was conducted 
by PCPs and the percentage occurrence of first and second generation 
compounds has been analysed using simple binomial methods (logistic 
regression and Pearson’s chi-squared test). These conservative analyses do 
not take into account the stratification, finite population sampling or common 
farms between years and are therefore less likely to find significant 
differences. In addition, the percentage of positive responses to each 
compliance question by farmers and pest control professionals was compared 
using Fisher’s exact test. Significant differences are highlighted in the 
following text. 
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Results and Comparison with Previous Surveys 
 
Extent of rodenticide use and primary user (Figure 2) 

The percentage of farms using rodenticides in 2012 was 78%. This is within 
the 76% to 86% range reported in previous surveys (2000-2010). The 
percentage of farms using rodenticides was significantly greater in 2010 and 
2004 than in 2000 and 2008 (P<0.05).  
 
Where rodenticides were used, pest control professionals were responsible 
for baiting on 53% of farms, with farmers conducting their own baiting on the 
remainder. PCPs were also responsible for rodenticide bating on 55% of 
farms in 2010, whereas from 2000 to 2008 farmers had conducted baiting on 
the majority of farms. The percentage of farms using PCPs to apply 
rodenticides was significantly greater in 2010 and 2012 than in all previous 
years (P<0.05). 
 
Rodenticide compounds encountered (Table 3) 

Six anticoagulant rodenticide compounds were encountered during the 
surveys. These were the first generation compounds (FGARs); 
chlorophacinone and coumatetralyl and the second generation compounds 
(SGARs); brodifacoum, bromadiolone, difenacoum and difethialone. 
Anticoagulant rodenticides prevent the synthesis of blood clotting factors and 
result in death from haemorrhage.  
 
One non-anticoagulant rodenticide, aluminium phosphide, was also recorded. 
Products containing aluminium phosphide are placed in burrows where they 
react with moisture in the soil and air releasing toxic phosphine gas. 
 
There were less than 10 occurrences of chlorophacinone, coumatetralyl, 
brodifacoum, difethialone and aluminium phosphide in the sample. Therefore 
estimates of their use in this data set should be treated with caution and their 
estimated individual use patterns will not be discussed in the report. No 
unapproved use of rodenticides was encountered. 
 
Occurrence of rodenticide use (Table 3 and Figure 3) 

As in previous surveys, anticoagulant compounds were the most frequently 
encountered rodenticides, accounting for around 99% of all specified 
occurrences of use. 
 
First generation anticoagulants accounted for less than 1% of total rodenticide 
occurrences in 2012 whereas in 2000, FGAR compounds accounted for 20% 
of all occurrences. Conversely, occurrence of second generation compounds 
has generally increased over time from 80% in 2000 to 99% in 2012. The 
percentage occurrence of SGAR compounds was significantly greater in 
2012, 2010 and 2006 than in 2008, 2002 and 2000 (P<0.05). 
 
The most frequently used compounds were the SGARs bromadiolone and 
difenacoum, which accounted for 58% and 37% of total occurrences 
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respectively. These active ingredients were the only SGARs with approval for 
outdoor use in the UK at the time of this survey. 
 
Quantity of rodenticide use (Table 4 and Figure 4) 

In 2012, over 99% of rodenticide products used by weight were second 
generation anticoagulants. In 2000, SGAR compounds accounted for 88% of 
rodenticide used. 
 
Products containing bromadiolone were the most commonly used, with an 
estimated 86 tonnes applied, accounting for 66% of total rodenticide use. 
Difenacoum containing products were the second most commonly used; an 
estimated 41 tonnes were recorded, accounting for 32% of all rodenticides.   
 
In addition to the estimated weight of products applied, quantity of 
formulations is also presented in Table 4. 
 
Seasonal use of anticoagulant rodenticides (Figure 5) 

This dataset is based on those records where the season of use was specified 
(93% of applications). Sixty five percent of anticoagulant rodenticide use was 
reported to occur throughout the year. This year round use includes both 
farms practising permanent baiting and those conducting multiple rodenticide 
baiting operations throughout the year.  When the quantity applied was 
broken down into season, the greatest use was in winter and autumn (36 and 
27% respectively) with less in spring and summer (19 and 18% respectively).  
 
Anticoagulant rodenticide bait type (Figure 6) 

Ready-to-use grain baits, formulated as either loose grain or in sealed 
sachets/scatter packs were the most widely used bait format, accounting for 
89% of total product quantity. Wax blocks, in which cereals are mixed with 
paraffin wax and compressed to form blocks, accounted for 10% of the 
rodenticides encountered. The remaining 1% of bait was comprised of pasta, 
gel and paste baits and rodenticide concentrate. 
 
Compliance with rodenticide use best practice (Table 5) 

A questionnaire concerning compliance with some of the principles of best 
practice of rodenticide use was provided to those responsible for rodenticide 
baiting on the surveyed farms. No attempt was made to check the accuracy of 
the responses obtained. 
 
All farmers who conducted their own baiting (n=87) provided responses to the 
compliance questions. Fourteen PCPs also provided responses. Twenty nine 
PCPs had conducted baiting on one or more of the surveyed farms; therefore 
48% completed the questionnaire. However, these 14 respondents were 
collectively responsible for baiting on 74% of those farms using a contractor. 
These data are expressed as a percentage of respondents giving a positive 
response to each question and where significant differences in the response 
between farmers and PCPs were found these are noted. 
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All PCPs and 11% of farmers stated that they had attended a training course 
in rodenticide use. The uptake of training was significantly different (P<0.01) 
between farmers and PCPs.  
 
All PCPs and 92% of farmers stated that they recorded the quantity and 
location of baits and all PCPs and farmers regularly inspected bait. 
 
All PCPs and 99% of farmers stated that they protected baits from non-target 
animals and all PCPs, and 59% of farmers, stated that rodent carcasses were 
searched for and removed. 
 
Bait was removed after targeted baiting periods by 59% of farmers and 14% 
of PCPs. The adherence to targeted baiting periods was significantly different 
(P<0.01) between farmers and PCPs.  
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Figure 1 Land-use regions of Scotland 
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Rodenticide use on arable farms 2000 to 2012 
 
Figure 2 Extent of rodenticide use and primary user 2000-

2012 
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Figure 3 Estimated occurrences of anticoagulant 

rodenticides 2000-2012 
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Figure 4 Estimated quantity of anticoagulant rodenticide 
products (bait) applied 2000-2012 
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Rodenticide use on arable farms 2012 
 
Figure 5 Seasonal use of anticoagulant rodenticides  

(% quantity of total rodenticides used) 2012 
 

Autumn

27%

Winter

36%

Spring 

19%

Summer

18%

 

Note: the above chart represents data where season of use was specified 
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Figure 6 Type of anticoagulant rodenticide bait used  

(% quantity of total rodenticides used) 2012 
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Table 1 Region and size distribution of arable holdings sampled in 2012 
 

Size Group 
(ha) 

H&I and 
C&O 

Moray Firth Aberdeen Angus 
East Fife 

and Lothian 
Central 

Lowlands 

Tweed Valley, 
Solway & 
Southern 
Uplands 

Scotland 

0.01-19.99 7 1 5 1 0 4 3 21 

20.00-49.99 2 3 13 2 3 4 3 30 

50.00-99.99 2 5 18 8 5 6 3 47 

100.00-149.99 1 6 7 10 11 5 3 43 

150.00 + 1 3 10 13 21 7 12 67 

Total 13 18 53 34 40 26 24 208 

H&I = Highlands and Islands, C&O = Caithness and Orkney 
 
Table 2 Region and size distribution of arable holdings in Scotland 2012 
 

Size Group 
(ha) 

H&I and 
C&O 

Moray Firth Aberdeen Angus 
East Fife 

and Lothian 
Central 

Lowlands 

Tweed Valley, 
Solway & 
Southern 
Uplands 

Scotland 

0.01-19.99 1559 439 906 298 216 677 622 4717 

20.00-49.99 156 241 637 314 171 372 321 2212 

50.00-99.99 53 182 473 312 255 225 188 1688 

100.00-149.99 * 86 177 180 149 * 114 790 

150.00 + * 82 141 192 189 * 170 839 

Total 1783 1030 2334 1296 980 1408 1415 10246 

H&I = Highlands and Islands, C&O = Caithness and Orkney 
* Data withheld to maintain confidentiality of individual census returns 
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Table 3 Estimated occurrence of rodenticide use 2012 
Estimated number of occurrences of each rodenticide formulation and percentage of total occurrences  
 

Formulation No. occurrences  
Percentage of total 

specified occurrences 

Aluminium phosphide* 49 1 

Brodifacoum* 339 4 

Bromadiolone 5263 58 

Chlorophacinone* 14 0 

Coumatetralyl* 49 1 

Difenacoum 3360 37 

Difethialone* 14 <1 

Unspecified rodenticidea 302  

Total (excluding unspecified use) 9088  

Total first generation anticoagulantsb 63 <1 

Total second generation anticoagulantsc 8976 99 

Total non-anticoagulantsd 49 <1 

*Estimates are based on <10 occurrences and should therefore be treated with caution 
a Rodenticides are recorded as unspecified when use has been recorded but product information is not available (refer to methods) 
b First generation anti-coagulant compounds; chlorophacinone and coumatetralyl 
c Second generation anti-coagulant compounds; brodifacoum, bromadiolone, difenacoum, difethialone and flocoumafen 
d Non-anticoagulant rodenticides; aluminium phosphide  
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Table 4 Estimated quantity of rodenticide use 2012  
Estimated quantity of rodenticides applied (kg), expressed as formulations (combination of active ingredients) and products (active 
ingredients, bait and other co-formulants) 
 

Formulation Formulation (kg) 
Product 

(kg) % of total use 

Aluminium phosphide* 2.06 4 <0.1 

Brodifacoum* 0.07 1,517 1.2 

Bromadiolone 4.31 86,099 66.3 

Chlorophacinone* 0.01 3 <0.1 

Coumatetralyl* 0.04 97 0.1 

Difenacoum 2.07 41,381 31.9 

Difethialone* 0.02 680 0.5 

Totala 8.57 129,781  

Total first generation anticoagulantsb 0.04 100 <0.1 

Total second generation anticoagulantsc 6.46 129,677 99.9 

Total non-anticoagulantsd 2.06 4 <0.1 

*Estimates are based on <10 occurrences and should therefore be treated with caution 
a Not including unspecified rodenticides (refer to methods) 
b First generation anti-coagulant compounds; chlorophacinone and coumatetralyl 
c Second generation anti-coagulant compounds; brodifacoum, bromadiolone, difenacoum, difethialone and flocoumafen 
d Non-anticoagulant rodenticides; aluminium phosphide  
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Table 5 Response to compliance questions   
Response to questions regarding compliance with best practice of rodenticide use provided by farmers and pest control 
professionals responsible for pest control on the surveyed farms 
 

Question 
Percentage yes response 

Farmer 
(n=87)a 

Pest control professional  
(n=14)b 

1) Have you attended a training course on rodenticide use? 11 100 

2) Are quantity and location of baits recorded? 92 100 c 

3) Are bait points protected from non-target animals? 99 100 

4) Is bait regularly inspected? 100 100 

5) Is bait removed after targeted baiting periods? 
(answer no if laid permanently or left after treatment has 
finished) 

59 14 

6) Are rodent carcasses searched for and removed? 84 100 

These responses are as reported by the rodenticide users and no attempt has been made to check the accuracy of their 
statements 

a This represented 100% of the farmers who conducted their own baiting during this survey 

b This represented 48% of the contractors encountered during this survey, however these 14 respondents were responsible for 
baiting on 74% of the farms where a contractor was used. 

c Although all respondents answered yes to this question one PCP was not able to supply quantities of bait used for some holdings 
from either the on farm books or office records. 
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Table 6 Raising and adjustment factors  
The sampled data within a region and size group were multiplied by the appropriate raising and adjustment factors to create an 
estimate of national use (refer to methods). For example, a total recorded rodenticide use of 1 kg on 20-49.9 ha farms in East Fife 
would be multiplied by 57 (raising factor) and 1.28 (adjustment factor) to give an estimated use in that region and size group of 
73.11 kg. 

 

Region 
Size Group (ha) 

Adjustment 
Factor 

0-19.9 20-49.9 50-99.9 100-149.9 150+ 

Caithness & Orkney and Highlands & Islands 222.7143 78.0000 26.5000 * * 1.0000 

Moray Firth 439.0000 80.3333 36.4000 14.3333 27.3333 1.0000 

Aberdeen 181.2000 49.0000 26.2778 25.2857 14.1000 1.0000 

Angus 298.0000 157.0000 39.0000 18.0000 14.7692 1.0000 

East Fife & Lothian NA 57.0000 51.0000 13.5455 9.0000 1.2827 

Central Lowlands 169.2500 93.0000 37.5000 * * 1.0000 

Solway, Southern Uplands & Tweed Valley 207.3333 107.0000 62.6667 38.0000 14.1667 1.0000 

NA = not applicable, none sampled 
* Data withheld to maintain confidentiality of individual census returns 
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AN OFFICIAL STATISTICS PUBLICATION FOR SCOTLAND 
 

Official and National Statistics are produced to high professional standards set out in 
the Code of Practice for Official Statistics at 
http://www.statisticsauthority.gov.uk/assessment/code-of-practice/code-of-practice-
for-official-statistics.pdf. Both undergo regular quality assurance reviews to ensure 
that they meet customer needs and are produced free from any political interference. 
  
Further information about Official and National Statistics can be found on the UK 
Statistics Authority website at www.statisticsauthority.gov.uk  
 
SCOTTISH GOVERNMENT STATISTICIAN GROUP 
 
Our Aim 
To provide relevant and reliable information, analysis and advice that meet the needs 
of government, business and the people of Scotland. 
 
For more information on the Statistician Group, please see the Scottish Government 
website at www.scotland.gov.uk/statistics   
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